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387. The pharmacecutical composition for use according to any onc of claims 288-381,

wherein the subject 18 an adult subject.

388. The pharmaceutical composition for use according to any onc of claims 387, wherein

the adult subject is over cighteen years old.

388, The pharmaceutical composition for use according to any one of claims 288-38K,

wherein the subject is female.

390. The pharmaccutical composition for use according to any onc of claims 28&-388,

wherein the subject 18 male.

391. The pharmaccutical composition for use according to any one of claimas 28R-390,

wherein the compound of Formula {(I), or a pharmaceutically acceptable salt thereof, is

adrainistered as a hydrochloric acid salt or p-toluencsulfonic acid salt.

392. The pharmaccutical composition for use according to any one of claims 288-390,

wherein the compound of Formula (1), or a pharmaceutically acceptable salt thereof, is

administered as a p-toluencsulfonic acid salt of any onc of claims 228-238,

(2 83. A compound, which i8 4-(2-chloro-4-methoxy-3-methylphenyl-N-[(158)-2-

cyclopropyl-1-(3-fluoro-4-methylpheonyhethyl}-5-methyl-N-prop-2-yoyi-1,3~thiazol-2-amine,

or a pharmaccutically acceptable salt thereof, for use in a method of treating congenital adrenal

hyperplasia in a subject, wherein the compound, or a pharmaceutically acceptable salt thereof,

is administered in an amount sufficient to reduce the level of one or more biomarkers selected

from (a) 17-hydroxyprogesterone (17-OHP); (b) adrenocorticotropic hormone {(ACTH); and

{¢) androstenedione in the subject.

394, The compound of claim 393, wheren the reduction in level of any of biomarkers 1s

determined by comparing the level of the biomarker as measured during the circadian release

on a day prior to adwnistering 4-(2-chloro-4-methoxy-S-methylpheny}-N-{{15}-2-

cyclopropyl-1-{3-fluoro-4-methyiphenyljethyll-5-methyl-N-prop-2-ynyi-1,3-thiazol-2-amine,

or g pharmaccutically acceptable salt thereof and the level of the biomarker as measured during
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the circadian release on the day after administering the 4-(2-chloro-4-methoxy-5-

rocthyiphenyl}-N-[(15)-2-cyclopropyl-1-(3-fluoro-4-methylphenyhethyl]-5-methyi-N-prop-

2-ynyi-1,3-thiazol-2-amine, or a pharmaccutically acceptable salt thercof.

395, The compound of claim 394, wherein the circadian release occurs between the hours of

2axm. and 10 am.

386. The compound of any onc of claims 393-395, wherein the 4-(2-chioro-4-methoxy-5-

methyipheoy-N-[{18)-2~cyclopropyl-1-(3-fluoro-4-methylphenyhethyt]-S-racthyi-N-prop-

2-ynyi-1,3-thiazol-2-amine, or a pharmaceutically acceptable salt thereof, 1s administered three

to e1ght hours prior to the circadian release of the biomarker.

397. The compound of any one of claims 393-396, wherein the level of 17-

hydroxyprogesterone is reduced by at least 25%.

398. The compound of any one of claims 393-396, wherein the level of 17-

hydroxyprogesterone s reduced by at least 50%.

399, The compound of any one of claims 393-398, wherein the level of adrenocorticotropic

hormone is reduced by at least 25%.

400. The compound of any one of claims 393-398, wherein the level of adrenocorticotropic

hormone is reduced by at least 40%.

401, The compound of any one of claims 393-39&, wherein the level of adrenocorticotropic

hormone is reduced by at least 50%.

402. The compound of any one of claims 393-401, wherein the lovel of androstencdione is

reduced by at least 25%.

403. The compound of any one of claims 393-401, wheremn the level of androstencdione 13

reduced by at least 30%.
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404, The compound of any one of claims 393-401, wherein the loevel of androstenedione is

reduced by at least 50%.

405. The compound of any onc of claims 393-401, wherein the level of 17-

hydroxyprogesterone 1s reduced by at least 50% and the level of androstenedione is reduced by

at fcast 50%.

406. The compound of any one of claims 393-403, wherein the 4-(2-chloro-4-methoxy-5-

methyipheoy-N-[{18)-2~cyclopropyl-1-(3-fluoro-4-methylphenyhethyt]-S-racthyi-N-prop-

2-ynyi-1,3-thiazol-2-amine, or a pharmaccutically acceptablie salt thereof, 1s administered once

daily at an amount equivalent to about 50 mg or about 100 wg of 4-(2-chloro-4-methoxy-5-

methyiphenyl}-N-[(18)-2-cyclopropyl- | -(3-fluoro-4-methylphenylethyl]-5-methyl-N-prop-

o5Z~yayl-1,3~thiazol-Z-amine free base.

407. The compound of any one of claims 393-406, wherein the 4-(2-chloro-4-methoxy-5-

methyipheny}-N-[(1S)-2-cyclopropyl-1-(3-fluoro-d-methylphenylhethyl]-5-methyi-N-prop-

2-ynyi-1,3~thigzol-2-amine 18 administered in the free base form.

408. A compound, which is 4-{Z-chloro-4-methoxy-S-methylphenyh-N-[{15)-2-

cyclopropyl-1-(3-fluoro~-4-racthylphenyhethyl}-S-methyl-N-prop-2-ynyi-1,3-thiazol-2~-amine,

or a pharmaccutically acceptable salt thereof, for use in a method of reducing the severity of

one or more symptoms selected frovo hirsufism, precocious puberty, fertiity problems, acue,

and growth impairment in a subject having classic congenital adrenal hyperplasia, wherein the

compound 1s administered in an amount sufficient to reduce the level of androsienedione mm the

subject.

409. The compound of claim 408, wherein the growth ropawrment 1s selected from one or

roore of accelerated height velocity, accelerated weight velocity, or accelerated bone age.

410. The compound of claim 408 or 409, wherein the level of androstenedione s reduced by

at least 25%..
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411. The compound of claim 408 or 409, wherein the level of androstenedione is reduced by

at feast 30%.

412. The compound of claim 408 or 409, wherein the level of androstenedione is reduced by

at least 50%.

413. A compound, which is 4-(2-chloro-4-methoxy-3-methyiphenvi-N-[(15})-2-

cyclopropyl-1-(3-fluoro-4-methylphenyhethyl}-5-methyl-N-prop-2-ynyi-1,3-thiazol-2-amine,

or a pharmaceutically acceptable salt thereof, for use i a method of reducing the level of one

or more biomarkers of congenital adrenal hyperplasia in a subject having congenital adrenal

hyperplasia.

414, The compound of claim 413, whereim the one or more biomarkers of congenital adrenal

hyperplasia are sclected from (a) 17-hydroxyprogesterone (17-CHPY); (b) adrenocorticotropic

hormone (ACTH); and (<) androstenedione.

415, A compound which 18 4-{2-chloro-4-methoxy-S-methylphenyh-N-[(18)-2-

cyclopropyl-1-(3-fhuoro-4-methylphenyhethyl}-5-methyl-N-prop-2~ynyi-1.3~thiazol-2-amine,

or a pharmaceutically acceptable salt thercof, for use in a method of reducing the dosage of

corticosteroid administered to a subject having congenital adrenal hyperplasia.

416. The compound of claim 415, wherein the corticosteroid s a glucocortticoid.

417. A compound which 18 4-(Z-chloro-4-methoxy-5-methyiphenyl}-N-[{18)-2-

cyclopropyl-1-(3-fluoro-4-methylphenyliethyl}-S-methyl-N-prop-2-ynyi-1,3-thiazol-2~-amine,

or a pharmaccutically acceptable salt thereof, for use in a method of reducing the severity of

one or more side effects of glucocorticoid freatment in a subject having congenital adrenal

hyperplasia, wherein the side effect 1s selected from osteoporosis, avascular necrosis of bone,

rayopathy, hyperglycemia, diabetes mellitus, dyslipidennta, weight gain, Cushing syndrome,

Cushingoid features, growth suppression, adrenal suppression, gastritis, peptic ulcer,

gastroiniestinal bleeding, visceral perforation, hepatic steatosis, pancreatitis, hypertension,

coronary heart disease, ischemic heart disease, heart failure, dermatoprosis, skin atrophy,

ecchymosis, purpura, erosions, striae, delaved wound healing, casy bruising, acne, hirsutism,
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hair loss, mood changes, depression, euphoria, mood lability, irritability, skathisia, anxicty,

cognitive impaitment, psychosis, dementia, deliviurn, cataract, glaucoma, ptosis, mydriasis,

opportunistic ocular infections, central serous choriorctinopathy, suppression of cell-mediated

irynunity, predisposition to infections, and reactivation of latent infoctions.

418 The compound of any onc of claims 413-417, wherein the 4-(2-chloro-4-methoxy-53-

methyipheny}-N-[(1S)-2-cyclopropyl-1-(3-fluoro-d-methylphenvlhethyl]-5-methyi-N-prop-

2-ynyi-1,3-thiazol-2-amine, or a pharmacecutically acceptable salt thereof is administered at an

amount sufficient to reduce the level of 17-hydroxyprogesterone (17-OHP) by at least S0% as

compared to the level prior to administration.

419, The compound of any one of claims 413-418, wherein the 4-(2-chloro-4-methoxy-5-

methyipheoy-N-[(18)-2-cyclopropyl~-1-(3-fluoro-4-methylphenyhethyt]-S-racthyi-N-prop-~

2-ynyi-1,3~thiazol-2-amine, or a pharmaceutically acceptable salt thereof 1s administered at an

amount sufficient to reduce the level of androstencdione by at least 30% as compared to the

level prior to administration.

420. The compound of any one of claims 413-417, wherein the 4-{2-chioro-4-methoxy-5-

methylphenyl-N-{{18)-2-cyclopropyl-1-(3-flucro-4-methylphenyliethyt]-53-methyl-N-prop-

2-ynyl-1,3-thiazol-2-amine, or a pharmaceutically acceptable salt thereot s admmastered at an

amount sufficient to {a) reduce the level of 17-hydroxyprogesterone {17-0OHP) by at east 50%

as compared to the level prior to admunistration; and (b} reduce the level of androstenedione

by at least 30% as compared to the level prior to administration.

421. The compound of any one of claims 413-420, wherein the 4-(2-chloro-4-methoxy-5-

methyipheuyD-N-[(15)-2-cyclopropyl- I-(3-fluoro-4-methylphenvhethyl]-S-racthyl-N-prop-

Z-yuyi-1,3~-thiazol-2-amine, or a pharmaceutically acceptable salt thereof, 15 administered once

datly at an amnount cquivalent to from about 25 mg to about 130 mg 4-(2-chloro-d-methoxy-

S-raethylphenyh-N-[(18)-2~cyclopropyi~-1-(3-tfluoro-4~-methylpbheoyhethyl}-5-methyl-N-

prop-2-ynyi-1,3-thiazol-2-amine free base,

422. The compound of any one of claims 413-421, wherein the 4-(2-chloro-4-methoxy-5-

racthyiphenyl}-N-[{1S)-2-cyclopropyl-1-(3-fluoro-4-methylphenylicthyl]-S-methyi-N-prop-
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2-ynyi-1,3-thiazol-2Z-amine, or a pharmaceutically acceptable salt thereof, 1s administered once

daily at ag amount equivalent to about 50 mg or about 100 wg of 4-(2~chloro-4-methoxy-5-

methyiphenyl)-N-[(18)-2-cyclopropyl- 1 -(3-fluoro-4-methylphenylethyl]-5-methyi-N-prop-

2-ynyi-1,3-thiazol-2-amine free base.

423, The compound of any one of claims 413-422, wherein the 4-(2-chloro-4-methoxy-5-

methyipheny}-N-[(1S)-2-cyclopropyl-1-(3-fluoro-d-methylphenvlhethyl]-5-methyi-N-prop-

2-ynyi-1,3-thiazol-2-amine 18 administered in the free base form.

424, A compound which is 4-{Z-chloro-4-methoxy-5-methylphenyl}-N-[{15}-2-

cvelopropyl-1--fluoro-4-racthyiphenyliethyl}-S-methyl-N-prop-2-ynyi-1,3-thiazol-2-amine,

or a pharmaccutically acceptable salt thercof, for use in a method of treating congenital adrenal

hyperplasia i a subject comprising

{(Dymeasuring the level of one or more biomarkers selected from (a) 17-hydroxyprogesterone (17-

OHPY; (b adrenocorticotropic hormone (ACTH); and (¢} androstenedione in g biological

sample obtained from the subject;

(11} analyzing the level of the onc or roore biomarkers to determame it the level of the one or more

biomarkers is elevated compared to a healthy subject not having congenttal adrenal

hyperplasia; and

I-(3-fluoro-4-methylphenylethyl}-S-methyl-N-prop-2-ynyl-1,3-thiazol-2-amine, or a

pharmaccutically acceptable salt thereot if the subject is determined to have elevated levels of

the one or more biomarkers.

425. The compound of claim 424, further comprising {iv) measuring the level of the one or

more biomarkers after administering 4-(2-chloro-d-mcthoxy-3-methylphenyly-N-{(15)-2-

cyclopropyl-1-(3-fluoro-4-methylpbenyhethyl}-5-methyl-N-prop-2-ynyi-1,3~-thiazol-2-amine,

or a pharmaccutically acceptable salt thereof, in a biological saraple obtained from the subject

to determine whether the subject has reduced levels of the one or more biomarkers as compared

with the measurement of step (i)

426, The compound of claim 4235, further comprising (v} continuing the administration of 4-

{2-chloro-4-methoxy-5-methylphenyh-N-[{15}-2-cyclopropyl-1-(3-fluoro-4-
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methyiphenyliethyll-5-methyi-N-prop-2-ynyl-1,3-thiazol-2-amine, or a pharmaceutically

acceptable salt thercof if the subject has reduced levels of the one or more biomarkers.

427. The compound of claim 425 or 426, whercin steps (1) and {(iv) arc performed on

biological samples taken from the subject in a similar manner and within a same time of day

window.

42%. The compound of any one of claims 425-427, wherein steps (i) and {(iv} arc performed

on biclogical saroples taken from the subject within the tivae of day window from 2 a.m. to 10

a.mu.

429, The compound of any one of claims 425-427, whercin steps (1) and {(iv} arc performed

on biclogical saraples taken from the subject within the tivoe of day window from 6 a.m. to 10

a.1m.

430. The compound of any one of claims 425-429, wherein steps (i} and (iv) comprise

measuring the levels of at least two biomarkers sclected from (a) 17-hydroxyprogesterone (17-

OHPY; (b) adrenocorticotropic hormone {ACTH); and {¢) androstenedione.

431, The compound of any one of claims 425-429, wherein steps {1} and {iv) comprise

measuring the levels of {(a) 17-hydroxyprogesterone {17-OHPF); (b} adrenocorticotropic

hormone (ACTH); and (¢} androstencdiove.

432. The compound of any onc of claims 424-43 1, wherein step (1) comprises measuring the

level of 17-hydroxyprogesterone (17-OHP}, wherein the level of 17-hydroxyprogesterone {17-

OHP) 15 elevated when it 18 greater than or equal to 1,000 ng/dL.

433, The compound of any one of claims 424-432, wherein step (1) comprises measuring the

fevel of androstenedione, wherein the level of androstencdione is clevated when it is greater

than 200 ng/dL.

434, The compound of any one of claims 424-433, wherein the 4-(2-chloro-4-methoxy-5-

racthyiphenyl}-N-[{1S)-2-cyclopropyl-1-(3-fluoro-4-methylphenylicthyl]-S-methyi-N-prop-
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2-ynyi-1,3-thiazol-2Z-amine, or a pharmaceutically acceptable salt thereof, 1s administered once

daily at an amwount equivalent to from about 25 mg to about 130 mg of 4-(2-chloro-4-ructhoxy-

S-methylphenyh-N-[(15})-2-cyclopropyl-1-(3-fluoro-4-methylphenyijethyl}-5-methyl-N-

prop-2-yiyi-1,3-thiazol-2-amine free base,

435, The compound of any one of claims 424-433, wherein the 4-(2-chloro-4-methoxy-5-

methyipheny}-N-[(1S)-2-cyclopropyl-1-(3-fluoro-d-methylphenvlhethyl]-5-methyi-N-prop-

2-ynyi-1,3-thiazol-2-amine, or a pharmaceutically acceptable salt thereof, 1s administered once

daily at an arsount equivalent to about 50 rog or about 100 mg of 4-(2-chioro-4-methoxy-5-

methyiphenyl}-N-[{18)-2-cyclopropyl-1-(3-fluoro-4-methylphenyliethyl]-S-methyi-N-prop-

2-ynyl-1,3-thiazol-2-amine {ree base.

436. The compound of any ove of claivas 424-435, wherein the 4-(2-chloro-4-methoxy-5-

methylphenyl-N-[{18})-2-cyclopropyl-1-(3-fluoro-4-methylphenylethyt]-S-methyi-N-prop-

2-ynyi-1,3-thiazol-2-amunc is adrnistered in the free base form.

437. A compound which 18 4-(2-chloro-4-methoxy-5-methylphenyl3-N-[{1S)-2-

cyclopropyl-1-(3-fhuoro-4-methylphenyhethyl}-5-methyl-N-prop-2~ynyi-1.3~thiazol-2-amine,

or a pharmaceutically acceptable salt thereof for use in a method of treating congenital adrenal

hyperplasia (CAH), in a subject, wherein the subject is in a fed state.

438. The compound of claim 437, wherein the 4-(2-chloro-4-methoxy-S-methylpbenyl)-N-

[(18)-2~cyclopropyl-1-(3-fluoro-4-methylphenyl ethvl-S-methyl-N-prop-2~-ynyi-1,3-thiazol-

2-arnine, or a pharmaccutically acceptable salt thercof, 1s administered to the subject with a

nutritional composition.

439. The coropound of claim 438, wherein the nutritional composition s a hiquid dictary

supplement comprising 1500 calories per liter with a caloric distribution of 14.7% protein, 32%

fat and 53.3% carbohydrate.

443, The compound of claim 438 or 439, wherein the nutritional composition 1s administered

in an amount of about 8 fluid cunces.
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441. The compound of any one of claims 438-440, wherein the nutritional composition is

admnistered within 30 voinutes of admumistration of the 4-(2~chloro-4-methoxy-5-

methyiphenyl)-N-[(18)-2-cyclopropyl- 1 -(3-fluoro-4-methylphenylethyl]-5-methyi-N-prop-

2-ynyi-1,3~thiazol-2-amine, or a pharmaccutically acceptable salt thercof.

442, The compound of any one of claims 437-441, wherein administerimg the 4-(2-chloro-

4-methoxy-S-methyiphenyh-N-[{18}-2-cyclopropyl-1-(3-fluoro-4-methylphenyliethyl}-5-

methyl-N-prop-2-ynyl-1,3-thiazol-2-amine, or a pharmaceutically acceptable salt thercof,

exhibits a positive food effect.

443. The cormapound of claim 442, wherein the positive food effect s measured in terms of

Cmax, AUC, or combinations therecof when comparing oral administration of 4-(2-chloro-4-

methoxy-5-methylphenyl -N-{(158)-2-cyclopropyl-1-(3-fluoro~-4-maethyiphenylethyi}-S-

methyi-N-prop-2-ynyl-1,3-thiazol-2-amine, or a pharmaceutically acceptable salt thereof, in

the fed and fasting states.

444, The compound of any one of claims 437-443, wherein the ratio of the AUC in the fed

state to the ALIC in the fasted state 1s about § to about 10,

445, The compound of any one of claims 437-443, wherein the ratio of the Caa in the fed

state to the Cuas 1n the fasted state is about 5 to about 10,
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SPRAY-DRYING PRE-HEATING
System Gas Flow: 1850 g/min F I G 5

150 kg/hr Drying- = ({550.2150 g/min) Dryer InletGas Flow-Rate “Ire °Spray Dryer temp.: 75°C (60-90°C) (cont)

WARM-UP

System Gas Flow: 1850 g/min
(1550-2150 g/min)

Dryer Inlet Temp: 75° C (60-90° C)
Dryer Inlet Temp: 35° C (32-38° C)

Feed Pressure: 250 psig (200-300 psig)

Feed Rate: 100 g/min (80-120 g/min)

v
SOLUTION

System Gas Flow: 1850 g/min
SPRAY-DRY.NG. (1550-2150 g/min)
150 kg/hr Drying- L3 Dryer Inlet Temp: 75°C (60-90° C)

Gas Flow-Rate Dryer Inlet Temp: 35° C (32-38° C)
Spray Dryer Feed Pressure: 280 psig (230-330 psig)

Feed Rate: 110 g/min (90-130 g/min)

l
SHUT DOWN

System Gas Flow: 1850 g/min
(1550-2150 g/min)

Dryer Inlet Temp: 75°C (60-90° C)

Dryer Inlet Temp: 35° C (32-38° C)

Feed Pressure: 250 psig (200-300 psig)

Feed Rate: 100 g/min (80-120 g/min)

SECONDARY CONDITIONS Target Residual
DRYING Temperature: 40°C #5°C) Acetone: <0.5

Convection —>Relative Humidity: 15% (+10%)| wt% (5000 ppm)
Tray Dryer Bed Depth: <2.5¢cm Under amber

Drying Time: 24 hrs light

SUBSTITUTE SHEET (RULE 26)
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IMIDAZOPYRIDAZINE COMPOUNDS

Field of the Invention

This invention relates to novel substituted imidazo[1,2-b]pyridazine compounds,

pharmaceutical compositions thereof, and the use of such compounds as corticotropin

releasing factor 1 (CRF1) receptor antagonists in the treatment of psychiatric disorders

and neurological diseases.

Background of the Invention

Corticotropin releasing factor (CRF) is a 41 amino acid peptide that is the primary

physiological regulator of proopiomelanocortin (POMC) derived peptide secretion from

the anterior pituitary gland [J. Rivier et al., Proc. Natl. Acad. Sci (USA) 80:4851 (1983);

W. Vale et al., Science 213:1394 (1981)]. In addition to its endocrine role at the pituitary

gland, immunohistochemical localization of CRF has demonstrated that the hormone has

a broad extrahypothalamic distribution in the central nervous system and produces a wide

spectrum of autonomic, electrophysiological and behavioral effects consistent with a

neurotransmitter or neuromodulator role in the brain [W. Vale et al., Rec. Prog. Horm.

Res. 39:245 (1983); G. FE. Koob, Persp. Behav. Med. 2:39 (1985); E. B. De Souza et al., J.

Neurosci. 5:3189 (1985) ]. There is also evidence that CRF plays a significant role in

integrating the response in the immune system to physiological, psychological, and

immunological stressors [J. E. Blalock, Physiological Reviews 69:1 (1989); J. E. Morley,

Life Sci. 41:527 (1987)].

There is evidence that CRF has a role in psychiatric disorders and neurological

diseases including depression, anxiety—rélated disorders and feeding disorders. A role for
CREF has also been postulated in the etiology and pathophysiology of Alzheimer's disease,

Parkinson's disease, Huntington's disease, progressive supranuclear palsy and

amyotrophic lateral sclerosis, as they relate to the dysfunction of CRF neurons in the

central nervous system [for a review, see: E. B. De Souze, Hosp. Practice 23:59 (1988)].

Furthermore, CRF is known to have a broad extrahypothalmic distribution in the CNS,

contributing therein to a wide spectrum of autonomic behavioral and physiological effects
[see, e.g., Vale et al., 1983; Koob, 1985; and E. B. De Souze et al., 1985]. For example,
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CRF concentrations are significantly increased in the cerebral spinal fluid of patients

afflicted with affective disorder or major depression [C. B. Nemeroff et al., Science

226:1342 (1984); C. M. Banki et al., Am. J. Psychiatry 144:873 (1987); R. D. France et

al., Biol. Psychiatry 28:86 (1988); M. Arato et al., Biol. Psychiatry 25:355 (1989)].

Moreover, excessive levels of CRF are known to produce anxiogenic effects in animal

models [see, e.g., Britton et al., 1982; Berridge and Dunn, 1986 and 1987].

The density of CRF receptors is significantly decreased in the frontal cortex of suicide

victims, consistent with a hypersecretion of CRF [C. B. Nemeroff et al., Arch. Gen.

Psychiatry 45:577 (1988)]. In addition, there is a blunted adrenocorticotropin (ACTH)

response to CRF (intravenously administered) observed in depressed patients [P.-W. Gold

et al., Am. J. Psychiatry 141:619 (1984); F. Holsboer et al., Psychoneuroendocrinology

9:147 (1984); P. W. Gold et al., New Engl. J. Med. 314:1129 (1986)]. Preclinical studies

in rats and non-human primates provide additional support for the hypothesis that

hypersecretion of CRF may be involved in the symptoms seen in human depression [R.

M. Sapolsky, Arch. Gen. Psychiatry 46:1047 (1989)]. There is also preliminary evidence

that tricyclic antidepressants can alter CRF levels and thus modulate the numbers of

receptors in the brain [Grigoriadis et al., Neuropsychopharmacology 2:53 (1989)].

Neurochemical, endocrine and receptor binding studies have all demonstrated

interactions between CRF and benzodiazepine anxiolytics, providing further evidence for

the involvement of CRF in these disorders. Chlordiazepoxide attenuates the "anxiogenic"

effects of CRF both in the conflict test [K. T. Britton et al., Psychopharmacology 86:170

(1985); K.T. Britton et al., Psychopharmacology 94:306 (1988)] and in the acoustic

startle test [N. R. Swerdlow et al., Psychopharmacology 88:147 (1986)] in rats. The

benzodiazepine receptor antagonist Ro 15-1788, which was without behavioral activity

alone in the operant conflict test, reversed the effects of CRF in a dose-dependent manner

while the benzodiazepine inverse agonist FG 7142 enhanced the actions of CRF [K. T.

Britton et al., Psychopharmacology 94:396 (1988)]. Preliminary studies using the putative

CRF receptor antagonist a-helical ovine CRF (9-41)ina Variety of behavioral paradigms

demonstrates that the antagonist produces "anxiolytic-like" effects that are qualitatively

similar to the benzodiazepines [C. W. Berridge and A. J. Dunn, Horm. Behav. 21:393

(1987), Brain Research Reviews 15:71 (1990)].
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CRF receptor subtypes, CRF1 and CRF2, have been identified and are distributed

heterogeneously within the brain [D. T. Chalmers et al., TIPS 17:166-72 (1996)] thereby

suggesting potential functional diversity [S. C. Heinrichs et al., Regul. Peptides 71:15

(1997)]. For example, widely distributed brain CRF1 receptors are strongly implicated in

emotionality accompanying exposure to environmental stressors [G. Liebsch et al., Regul.

Peptides 59: 229-39 (1995); D. W. Schulz, PNAS 93: 10477-82 (1996)]. Significantly,

CRF1, not CRF2, receptors appear to mediate select anxiogenic like behaviors [Heinrichs

et al., 1997]. A more discrete septal/hypothalmic distribution [D. T. Chalmers et al., J.

Neurosci. 15(10): 6340-50 (1995)] and the availability of alternative endogenous ligands

[J. Vaughan et al., Nature 378: 287-92 (1995)] suggest an altogether different functional

role for the CRF2 receptor [Heinrichs et al., 1997]. For example, a novel CRF-family

neuropeptide with preferential affinity for CRF2 relative to CRF1 receptors is reported to

suppress appetite without producing the profile of behavioral activation observed with

selective CRF1 agonism (H. Tezval et al., PNAS 101(25): 9468-9473 (2004)]. In many

cases, CRF2 agonism produces similar effects to those reported for CRF1 antagonists or

CRF1 gene deletion [S. C. Heinrichs, Trends in Pharmacological Sciences 20(8):311-5

(1999)]. While CRF2 agonists have been proposed as antiobesity agents, CRF1

antagonists may be an important treatment for obesity as well [C. Contoreggi et al.,

Neuroendocrinology 80(2):111-23 (2004)].

In view of the above, efficacious and selective antagonists of CRF1 are desired as

potentially valuable therapeutic agents for the treatment of psychiatric disorders and

neurological diseases. It is thus desirable to discover new CRF1 antagonists.

SUMMARY OF THE INVENTION

The compounds of the present invention include CRF1 receptor antagonists.

One embodiment of the present invention is a compound of Formula I:
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Formula I

wherein:

R is hydrogen, halo, methyl or ethyl;

R! and R® are independently methyl, methoxy, or trifluoromethyl;

R? is selected from the group consisting of:

R CH,

z 8 8 N 8 Z 8

R® R’ R® R® R’ R® ,

T *fl %f *fi
Ha , and R®

R*is hydrogen, halo, or hydroxy;

R’? and R*° are independently ethyl or n-propyl;

R® at each occurrence is independently hydrogen, halo, cyario, (C1-Cy)alkyl,
trifluoromethyl, methoxy, or phenyl;

R’ is hydrogen, halo, methyl, methoxy, dimethylamino, ,

[ |
%O N fl

/ N O
N N CHg ,or

R® is selected from the group consisting of hydrogen, halo, cyano, (Cl-C4)a1kyI

R*RPN-, carbamyl, (C;-Cy)alkoxy(C;-Cyp)alkyl, R'-C(O)-,
HyC ,CH

7\;_7 7L<_T<;H HI m
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S T PHs 4NDA S
CH, \IJ

\N N\N GHs

20 O Jfi( 7L§J’\ "y
3 M’ N—N ,

=

N 13

7% \\}\j R N=y(" N\ =~ N
N—N_ \ | 7/ l _ < J

CH, R® R'2 N : N

achoketsxel
"0

R'is methoxy, methylamino, dimethylamino, or phenyl;

R is hydrogen, halo, methyl, ethyl, trifluoromethyl, methoxy, trifluoromethoxy

dimethylamino, acetyl, or methylsulfonyl;

R" is hydrogen, methyl or halo;

R!* is hydrogen or hydroxy;

R is methylthio, cyclopropyl, phenyl, m
R? is hydrogen, (C;-Cs)alkyl, (Cs-Cs)cycloalkyl, methoxy(Cz-C4)alkyl, acetyl,

(C1-Cp)alkylsulfonyl, (Cs)alkenyl, Rls-(CHz)n-, or (C;-Cy)alkyl substituted with cyano,

formyl, vinyl, or ethynyl;

RY is hydrogen or (C;-Cs)alkyl;

X is -CHz-, -CO-, -O-, -S- or -SO,-;
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Y is -CH,- or -O-;

zisSor O;

nis 1or?2;

Q is hydrogen or methyl;

T is hydrogen or methyl;

J is methyl, trifluoroethyl, or tert—butyl; and

M is methyl or halo;

and pharmaceutically acceptable salts thereof.

Another embodiment of the present invention is a compound of Formula I wherein

R? and R? are hydrogen, R! and R? are methyl, and R>® and RTM are ethyl.
Yet another embodiment of the present invention is a compound of Formula I

\Z / R®

6 7

wherein R? is selected from the group consisting of R R or

where z is S.

A further.embodiment of the present invention is a compound of Formula I

wherein R’ is hydrogen.

Another another embodiment of the present invention is a compound of Formula I

wherein R® is halo or methyl.
Yet another embodiment of the present invention is a compound of Formula I

oAN Y
wherein R® is or where X is O.

Another embodiment of the present invention is a pharmaceutical composition

comprising a compound of Formula I, or a pharmaceutically acceptable salt thereof, and a

pharmaceutically acceptable carrier, diluent or excipient.
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Yet another embodiment of the present invention is a compound of Formula I, for

use as a medicament.

A further embodiment of the present invention is use of a compound of Formula I

for the manufacture of a medicament for treating anxiety, depression, major depressive

disorder, alcohol withdrawal symptoms, or irritable bowel syndrome in a mammal. In

another further embodiment, the mammal is a human.

DETAILED DESCRIPTION OF THE INVENTION

As used above, and throughout the description of the invention, the following

terms, unless otherwise indicated, shall be understood to have the following meanings:

"Alkoxy" means an alkyl-O- group, wherein the alkyl group is as herein

described. Exemplary alkoxy groups include methoxy, ethoxy, n-propoxy, i-propoxy,

and n-butoxy.

"Alkyl" means a saturated aliphatic hydrocarbon group, which may be straight or

branched, having 1 to 5 carbon atoms in the chain.

‘ “Alkenyl” means an unsaturated aliphatic hydrocarbon group, which may be

straight or branched, having 2 to 4 carbon atoms in the chain.

“Cycloalkyl” means a monocyclic group, having 3 to 5 carbon atoms.

"Halo" means fluoro, chloro, bromo, or iodo.

“Pharmaceutically acceptable salts” refers to the relatively non-toxic, inorganic

and organic acid addition salts, and base addition salts, of compounds of the present

invention. These salts can be prepared in situ during the final isolation and purification of

the compounds. In particular, acid addition salts can be prepared by separately reacting

the purified compound in its free base form with a suitable organic or inorganic acid and

isolating the salt thus formed. Exemplary acid addition salts include the hydrobromide,

hydrochloride, sulfate, bisulfate, phosphate, nitrate, acetate, oxalate, valerate, oleate,

palmitate, stearate, laurate, borate, benzoate, lactate, phosphate, tosylate, citrate, maleate,

fumarate, succinate, tartrate, naphthylate, mesylate, glucoheptonate, lactiobionate,

sulphamates, malonates, salicylates, propionates, methylene-bis-B-hydroxynaphthoates,

gentisates, isethionates, di-p-toluoyltartrates, methanesulphonates, ethanesulphonates,

benzenesulphonates, p-toluenesulphonates, cyclohexylsulphamates and

quinateslaurylsulphonate salts, and the like. See, for example S.M. Berge, et al.,
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“Pharmaceutical Salts,” J. Pharm. Sci., 66, 1-19 (1977). Lists of suitable salts are found

in Remington's Pharmaceutical Sciences, 17th ed., Mack Publishing. Company, Easton,

Pa., 1985, p. 1418.

It will be understood that, as used herein, references to the compounds of Formula

I are meant to also include the pharmaceutically acceptable salts thereof.

"Therapeutically effective amount" or “effective amount” means the amount of

the compound of formula I of the present invention or pharmaceutical composition

containing a compound of formula I of the present invention that will elicit the biological

or medical response of or desired therapeutic effect on a tissue, system, animal or human

that is being sought by the researcher, veterinarian, medical doctor or other clinician.

The terms "treatment," "treat," "treating," and the like, are meant to include both

slowing or reversing the progression of a disorder. These terms also include alleviating,

ameliorating, attenuating, eliminating, or reducing one or more symptoms of a disorder or

condition, even if the disorder or condition is not actually eliminated and even if

progression of the disorder or condition is not itself ‘§lowed or reversed. The term

"treatment” and like terms also include preventive (e.g., prophylactic) and palliative

treatment. Prevention of the disease is manifested by a prolonging or delaying of the

onset of the symptoms of the disease.
<,The symbol ¢ ” in a molecular structure indicates the position of attachment

for that particular substituent.

When any variable occurs more than one time in any constituent or in formula I,

its definition on each occurrence is independent of its definition at every other

occurrence. Also, combinations of substituents and/or variables are permissible only if

such combinations result in stable compounds. In choosing compounds of the present

invention, one of ordinary skill in the art will recognize that the various substituents, i.e.

R, R? etc., are to be chosen in conformity with well- known principles of chemical

structure connectivity.

; Under standard nomenclature used throughout this disclosure, the terminal portion

of the designated side chain is described first, followed by the adjacent functionality

toward the point of attachment. For example, an arylcarbonylaminoalkyl substituent is

equivalent to aryl-C(O)-NH-alkyl-.
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The present invention contemplates specific classes of compounds of Formula L

The following paragraphs describe such specific classes:

(a) R? is hydrogen;

(b) R! is methyl;

(c) R3is methyl;

(d) R'and R? are methyl;

Ya
6 7

© R?is B R
SY R®

\ /)
N

6

) R%is R ;
(g) R* is hydrogen;

(h) R is ethyl;

@ R is ethyl;
G R>® and RTM are ethyl;

(k) RC is halo;
D R® is methyl;

(m) R’ is hydrogen;

o
7L(N\N

\_//
() R®is :

%N/\
k/o

(0) R®is .
While all the compounds of Formula I are useful CRF1 receptor antagonists, the

following paragraphs describe further specific classes:

(a) Each of R! and R® is methyl and each of R and R is ethyl;
(b) R! and R? are methyl, R* and R are ethyl, and R° is hydrogen;
©) R! and R? are methyl, R® and R are ethyl, and R? and R* are hydrogen;
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fifia
6 7

(@) R?is R R and R’ is hydrogen;

WRS
6 7

@) R?is R ‘R R7is hydrogen, and R® is halo;

WRB
6 7

® R?is R R ,R” is hydrogen, and RS is methyl;

KSJ/RB
6 7

(2) R? is R R , R” is hydrogen, and R is halo or methyl, and R%is

s
N7L« \/N

N—/ .

N\ /)
N

6

(h) R*is B and R® is halo;

el\
N

6

6)) R? is R and R® is methyl;

7\;87”8 i\ HN\
N \ N

. 2. R6 6 - 8 . N_// .
G R* is , R” is halo or methyl, and R" is ;

®) RZis 1 _R® is halo or methyl, and R® is
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The following paragraphs describe even more specific classes of CRF1 receptor

antagonists of the invention:

(a) R! and R? are methyl, R and R® are ethyl, and R? and R* are hydrogen, R?

is R R’ is hydrogen, and RS is halo or methyl, and R®is
(b) R! and R® are methyl, R’ a and R are ethyl, and R® and R* are hydrogen, R?

S R8 ?Hs
NW | ~ )

is , R’ is hydrogen, and RS is halo, and R is 4
©) R! and R? are methyl, R’® and R are ethyl, and R? and R* are hydrogen, R?

is ,R"is hydrogen, and R® is methyl, and R®is
(d R! and R? are methyl, R>® and R are ethyl, and R° and R* are hydrogen, R? is

S Rs ?HS

I e 1000, RS is halo or methyl, and R®is N or)

(e R! and R® are methyl, R* and R are ethyl, and R? and R* are hydrogen, R? is

‘ CH,

, R is halo, and R® is

® R! and R® are methyl, R>® and R are ethyl, and R and R* are hydrogen, R?is

\ W/R 7/NR® " @, R%is halo, and R® is
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®) R! and R are methyl, R* and R* are ethyl, and R® and R* are hydrogen, R” is
CH

e L~N 7L( N
R® 6 - 8 . N—// ), R” is methyl, and R” is :

(h) R! and R? are methyl, R and R are ethyl, and R? and R* are hydrogen, R%is

\ SW/RB 7/NR°® " Q ', R® is methyl, and R® is

Preferably compounds of the invention exhibit a Ki value for CRF1 binding of 1

micromolar or less, more preferably of 500 nanomolar or less. Even more preferably,

compounds of the invention exhibit a Ki value for CRF1 binding of 250 nanomolar or

less, with 100 nanomolar or less being even further preferred. With even greater

preference, compounds of the invention exhibit a Ki value for CRF1 binding of 30

nanomolar or less, while 15 nanomolar or less is even more greatly preferred.

Compounds of the invention exhibiting a Ki value for CRF1 binding of 5 nanomolar or

less are most preferred.

The present invention also provides a pharmaceutical composition comprising a

cbmpound of Formula I, or a pharmaceutically acceptable salt thereof and a

pharmaceutically acceptable carrier, diluent, or excipient. A "pharmaceutically acceptable

carrier, diluent, or excipient" is a medium generally accepted in the art for the delivery of

biologically active agents to mammals, e.g., humans. Such carriers are generally

formulated according to a number of factors well within the purview of those of ordinary

skill in the art to determine and account for. These include, without limitation: the type

and nature of the active agent being formulated; the subject to which the agent-containing

composition is to be administered; the intended route of administration of the

composition; and the therapeutic indication being targeted. Pharmaceutically acceptable

carriers and excipients include both aqueous and non-aqueous liquid media, as well as a

variety of solid and semi- solid dosage forms. Such carriers can include a number of

different ingredients and additives in addition to the active agent, such additional

ingredients being included in the formulation for a variety of reasons, €.g., stabilization of

the active agent, well known to those of ordinary skill in the art. Descriptions of suitable
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pharmaceutically acceptable carriers, and factors involved in their selection, are found in

a variety of readily available sources, e.g., Remington's Pharmaceutical Sciences, 17 th

ed., Mack Publishing Company, Easton, Pa., 1985.

These compounds of formula I may be administered orally, topically, parenterally,

by inhalation or spray or rectally in dosage unit formulations containing conventional

non-toxic pharmaceutically acceptable carriers, adjuvants and vehicles.

The pharmaceutical compositions containing compounds of general formula I may

be in a form suitable for oral use, for example, as tablets, troches, lozenges, aqueous or

oily suspensions, dispersible powders or granules, emulsion, hard or soft capsules, or

syrups or elixirs.

Dosage forms suitable for administration generally contain from about 1 mg to

about 300 mg of active ingredient per unit. In these pharmaceutical compositions, the

active ingredient will ordinarily be present in an amount of about 0.5 to 95% by weight

based on the total weight of the composition. Appropriate coatings may be applied to

increase palatability or delayed adsorption.

The compounds of formula I are antagonists at the CRF1 receptor and are useful

in the treatment of anxiety disorders, depression, major depressive disorder, and stress

related disorders. Anxiety disorders are a group of diseases, recognized in the art, that

includes phobic disorders, anxiety states, post-traumatic stress disorder and atypical

anxiety disorders [The Merck Manual of Diagnosis and Therapy, 16 th edition (1992)].

Emotional stress is often a precipitating factor in anxiety disorders, and such disorders

generally respond to medications that lower response to stress. The compounds are also

useful in smoking cessation programs. The method of treatment involves administration

to a mammal (é. g. a human) an effective amount of a compound of the invention. In
particular, therapeutically effective amounts of the compounds of this invention are

amounts effective to antagonize, or lower, levels of corticotropin releasing factor (CRF)

in a mammal (e.g. a human), thereby alleviating in the mammal’s conditions

characterized by abnormally high levels of CRF expression.

As such, the present invention provides a method for treating a condition which is

treatable by reducing CRF1 receptor stimulation, comprising administering to the

mammal (e.g. a human) in need thereof a compound of Formula I, or a pharmaceutically

acceptable salt thereof, in an amount effective to antagonize CRF1 receptor stimulation.
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The present invention also provides use of a compound of Formula I for the

manufacture of a medicament for treating a condition which is treatable by reducing

CRF1 receptor stimulation.

The present invention also provides a method of antagonizing CRF1 receptors in a

warm-blooded animal, comprising administering to the animal a compound of the

invention at amount effective to antagonize CRF1 receptors. The warm-blooded animal is

preferably a mammal, and more preferably a human.

The present invention also provides a method of treating a disorder in a warm-

blooded animal, which disorder manifests hypersecretion of CRF, or the treatment of

which disorder can be effected or facilitated by antagonizing CRF1 receptors, comprising

administering to the animal a therapeutically effective amount of a compound of the

invention. The warm-blooded animal is preferably a mammal, and more preferably a

human.

Compounds of Formula I, or a pharmaceutically acceptable salt thereof, are useful

for treating various disorders and conditions in a mammal (e.g. human) including social

anxiety disorder; panic disorder; obsessive-compulsive disorder; major depressive

disorder; anxiety with co-morbid depressive illness; affective disorder; anxiety;

depression; irritable bowel syndrome; post-traumatic stress disorder; supranuclear palsy;

immune suppression; gastrointestinal disease; anorexia nervosa, bulimia, or other feeding

disorder; drug or alcohol withdrawal symptoms; substance abuse disorder (e.g., nicQtine,

cocaine, ethanol, opiates, or other drugs); inflammatory disorder; fertility problems;

disorders the treatment of which can be effected or facilitated by antagonizing CRF,

including but not limited to disorders induced or facilitated by CRF; a disorder selected

from inflammatory disorders such as rheumatoid arthritis and osteoarthritis, pain, asthma,

psoriasis and allergies; generalized anxiety disorder; panic; phobias; obsessive-

compulsive disorder; sleep disorders induced by stress; stress- related illnesses; pain

perception such as fibromyalgia; mood disorders such as depression, including major

depression, major depressive disorder, single episode depression, recurrent depression,

child abuse induced depression, and postpartum depression; dysthemia; bipolar disorders;

cyclothymia; fatigue syndrome; chronic fatigue syndrome; stress- induced headache;

headache; cancer; human immunodeficiency virus (HIV) infections; neurodegenerative

diseases such as Alzheimer's disease, Parkinson's disease, Huntington's disease, senile
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dementia of the Alzheimer's type, and multiinfarct dementia; gastrointestinal diseases

such as ulcers, irritable bowel syndrome, Crohn's disease, spastic colon, diarrhea, and

post operative ilius and colonic hypersensitivity associated by psychopathological

disturbances or stress; eating disorders such as anorexia and bulimia nervosa;

hemorrhagic stress; stress-induced psychotic episodes; euthyroid sick syndrome;

syndrome of inappropriate antidiarrhetic hormone (ADH); obesity; obesity and the

metabolic syndrome; infertility; premature birth; head traumas; spinal cord trauma;

ischemic neuronal damage (e.g., cerebral ischemia such as cerebral hippocampal

ischemia); excitotoxic neuronal damage; epilepsy; cardiovascular and heart related

disorders including hypertension, tachycardia and congestive heart failure; stroke;

immune dysfunctions including stress induced immune dysfunctions (e.g., stress induced

fevers, stress induced infections in humans and animals, porcine stress syndrome, bovine

shipping fever, equine paroxysmal fibrillation, and dysfunctions induced by confinement

in chickens, sheering stress in sheep or human-animal interaction related stress in dogs);

muscular spasms; urinary incontinence; senile dementia of the Alzheimer's type;

multiinfarct dementia; amyotrophic lateral sclerosis; chemical dependencies and

addictions (e.g., dependences on alcohol, cocaine, heroin, benzodiazepines, or other

drugs); drug and alcohol withdrawal symptoms; osteoporosis; psychosocial dwarfism and

hypoglycemia.

A compound of this invention can be administered to treat the above disorders or

abnormalities by means that produce contact of the active agent with the agent's site of

action in the body of a mammal (e.g. human), such as by oral or parenteral administration

using appropriate dosage forms. The compounds can be administered by any conventional

means available for use in conjunction with pharmaceuticals either as individual

therapeutic agent or in combination of therapeutic agents. It can be administered alone,

but will generally be administered with a pharmaceutical carrier selected on the basis of

the chosen route of administration and standard pharmaceutical practice.

The therapeutically effective amounts of the compounds of the invention for
treating the diseases or disorders described above in a warm-blooded animal can be

determined in a variety of ways known to those of ordinary skill in the art, e.g., by

administering various amounts of a particular agent to an animal afflicted with a

particular condition and then determining the effect on the animal. Typically,
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therapeutically effective amounts of a compound of this invention can be orally

administered daily at a dosage of the active ingredient of 0.002 to 200 mg/kg of body

weight. Ordinarily, a dose of 0.01 to 10 mg/kg in divided doses one to four times a day, or

in sustained release formulation will be effective in obtaining the desired pharmacological

effect. It will be understood, however, that the specific dose levels for any particular

patient will depend upon a variety of factors including the activity of the specific

compound employed, the age, body weight, general health, sex, diet, time of

administration, route of administration, and rate of excretion, drug combination and the

severity of the particular disease. Frequency of dosage may also vary depending on the

compound used and the particular disease treated. However, for treatment of most CNS

disorders, a dosage regimen of four-times daily or less is preferred. For the treatment of

stress and depression, a dosage regimen of one or two-times daily is particularly

preferred.

It will be appreciated that all combinations of specific and preferred embodiments

discussed above and the examples discussed below are contemplated as being

encompassed by the present invention, provided such combinations do not comprise

inconsistent groupings. In addition, all examples described herein are for illustrative

purposes, and are not intended to narrow the scope of the invention in any way.

Compounds of the invention can generally be prepared using the synthetic routes

illustrated in the Schemes below. Starting materials can be prepared by procedures

described in these schemes or by procedures that would be well known to one of ordinary

skill in organic chemistry. The variables used in the schemes are as defined below or as in

the claims.

The skilled artisan will appreciate that the introduction of certain substituents will

create asymmetry in the compounds of Formula I. The present invention contemplates all

enantiomers and mixtures of enantiomers and stereoisomers, that is, both the

stereomerically pure form (e.g., geometrically pure, enantiomerically pure, or

diastereomerically pure) and enantiomeric and stereoisomeric mixtures, including

racemates. Enantiomeric and stereoisomeric mixtures can be resolved into their

component enantiomers or stereoisomers by well known methods, such as chiral phase

gas chromatography, chiral-phase high performance liquid chromatography, or

crystallizing the compound as a chiral salt complex. Enantiomers and stereoisomers can

6054



WO 2006/102194 PCT/US2006/009942

17

also be obtained from stereomerically- or enantiomerically-pure intermediates, reagents,

and catalysts by well known asymmetric synthetic methods.

Pharmaceutically acceptable salts are contemplated to be within the scope of the

present invention. The compounds of the present invention are bases and salts of such

compounds may be formed with acids, for example, a salt with inorganic acid such as

hydrochloric acid or a salt with organic acid such as trifluoroacetic acid. ‘
The compounds of this invention may be prepared by employing reactions as

shown in the following schemes, in addition to other standard manipulations that are

known in the literature or exemplified in the experimental procedures. These schemes,

therefore, are not limited by the compounds listed nor by any particular substituents

employed for illustrative purposes.

Scheme 1

Synthesis of Imidazo[1,2-b]pyridazine fragment

o 1{5a RSB R5a R

H2 NH, >)/KU 2 N_o U ~ % o
RTM N base Mg RN

1 2 3

5b 5 bRSa R SPK/U RTM® R L O

HW R \I‘ib
A e o SRSN base RSN 4 2

4 5

RSa RSb Rsa RSb

alkylLi HW

e T eYR SNN (alkylO)3B RSN
L B(OH),

W=F,ClBrI 7
6 L =Br1

U=ClBrnl

RY, R3, R, and RTM are defined supra.
In Scheme I, a substituted 3-amino-pyridazine 1 is acylated with pivaloyl halide

and a base, e.g., triethylamine in a polar aprotic solvent, e.g., methylene chloride at from
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room temperature to the reflux to give amide 2. Amide 2 is treated with a Grignard

reagent in diethylether or THF to give the 4-substituted amide 3. Amide 3 is hydrolyzed

with aqueous HCI at from room temperature to 110 °C then neutralized to provide free

amine 4. Amine 4 is treated with an alpha-halo ketone and base, e.g., sodium bicarbonate

in 95% ethanol at from room temperature to 110 °C to give imidazopyridazine 5.

Imidazopyridazine 5 is treated with a halogenating reagent e.g., N-iodo or N-

bromosuccinimide in a polar aprotic solvent (e.g., acetonitrile) at from 0 °C to room

temperature to give halide 6. Halide 6 undergoes halogen metal exchange with an alkyl

lithium reagent, e.g., n-, sec-, or tert- butyllithium in diethylether or THF at from —78 °C

to room temperature, followed by treatment with a trialkylborate, e.g., trimethylborate to

give an intermediate boronic ester, which is hydrolyzed upon workup with aqueous HCI

to provide boronic acid 7.

Scheme I1

Synthesis of Compounds of Formula I by transition metal catalysis.

Equation 1.

R R®

N , , Pd (0)

~ N\/e* R + R=—B(OH), Formula L.
R1 N° Base

U

6 8

Equation 2.

R R

Pd (0) ‘
Z ’lj g} + R—U ————— Formula L

R \N'N ~ base :
B(OH),

7 9

Where R?-U is selected from the group consisting of:
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¥ o g
U2 R U, R U NN U NS R

R® R’ RS R® R R° R

, 6 .RG

U z R U N\ R® U N U XN
T Ty L NN Z Z 6 \
R6 R6 R CH3R6

2

RG

U xR’\h
—N

\
N

CH
and 8

Equation 3.
Rsa R5b

— /N 3

R! ‘N-N¥_R
U

1) alkyllithium 6
2 R*—ZnU
R—U —_— —_— Formula L.

2) ZnC12 10 Pd (0)
9 base
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Equation 4.
Rsa RSb

Z =N,

R} \N‘N\/}—R
1) alkyllithium or v

) LDA R*—7ZnU 6
R¥TM—H — - .

2) ZnU, 10 Pd (0)
11 base

Where R%-H is selected from the group consisting of:

H z R® Hm/

R® R’

G
N / R

6 R

and R

Equation 5.
R5fl RSb

Z~=N_

R' \N'N\/X_R
U

. 6
Rz— U Reike Zn Rz____ 70U

0 10 Pd (0)
base

Equation 6.

. 5b
RSa R

) Pd (0)
R._.U ——————

base

=N
\N/R3+

RN
H

5 9

PCT/US2006/009942

Formula 1.

Formula 1.

Formula L
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Equation 7.

Rsa RSb

5 . Pd (0)
= /1\} . +*+ R—H @ —————> Formula L.
, baseRl \N»N\e;
U .

6 12

Where R%-HP is selected from:

H

R}, R2, R3, Rsa, R R6, R7, RS, U, and z are defined supra.

In Scheme II equation 1, halide 6 can be used in a coupling reaction with a 5-

membered ring heterocyclic boronic acid 8 in the presence of palladium catalysis, e.g.,

tetrakis-triphenylphosphine palladium (0) in a lower alkanol (methanol or n- or i-

propanol)/DME mixture at from 70-120 °C to give compounds of formula L.

Alternately in equation 2, boronic acid 7 can be used in a coupling reaction with a

5 membered ring heterocyclic halide 9 and palladium catalysis, e.g., tetrakis-

triphenylphosphine palladium (0) in a lower alkanol (methanol or n- or i-propanol)/DME

mixture at from 70-120 °C to give a compound of formula L

In equation 3, 5-membered ring heterocyclic halides 9 may undergo halogen-

lithinum exchange with, e.g., n-, sec- or tert-butyl lithium in THEF or ether at —65 °C,

followed by lithium-zinc exchange with ZnCl; in either diethylether or THF at

temperatures up to room temperature. The in situ organozinc reagent 10 may then

undergo coupling with halide 6 in the presence of palladium, e.g., PdClz(dppf) in THF at

from 70-120°C to give a compound of formula 1.

In equation 4, a 5-membered heterocyclic ring with a ring proton may be lithiated

by either an alkyllithium, e.g., n-, sec- or tert-butyl lithium or lithium diisopropyl amide

in THF or ether at —65 °C to room temperature followed by lithium-zinc exchange with
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anhydrous zinc halide in either diethylether or THF to give an organozinc reagent 10 that

is used as in equation 3 above. One skilled in the art will also appreciate that

commercially available organozinc reagents 10 can be used directly as an organozinc

coupling partner.

Furthermore from equation 5, it may be advantageous or convenient to use Reike

7n in THF to directly convert a 5-membered ring heterocyclic halide 9 to an organozinc

reagent 10 for coupling with a halide 6. ‘
In equation 6, a 5 membered heterocyclic halide 9 can be directly coupled with the

imidazo[1,2-b]pyridazine intermediate 5 in the presence of palladium, e.g., Pda(dba)s,

PdCl,, Palladium acetate/TDBPP, or tetrakis-triphenylphosphine palladium (0) in DMF,

THF, or NMP solvent from 70-120°C to give a compound of formula L.

Alternately, from equation 7, the imidazo[1,2-b]pyridazine halide 6 may be

directly coupled with a 5 membered heterocycle 11 in the presence of palladium, e.g.,

Pd,(dba)s, PACl, or Palladium acetate/TDBPP in DMF, THF, or NMP solvent from 70-

120 °C to give a compound of formula L.

Scheme II1

Synthesis of Substituted 5 Membered Heterocyclic Halides

/\
z 8 1) alkyllithium 3

HWR 2) water Lfi/R

6 7R R R6 R7

12 NBS,
—_—

or NIS or bromine
H : L

6 6R\%\Z R\%\Z
N—( 8 R® isnotH N—(
R RrE

11

RS, R, R%, L, and z are defined supra.
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Several 5 membered heterocyclic rings and/or their bromides and/or iodides useful

as starting materials for the synthesis of compounds of Formula I are commercially

available or may be prepared by methods well know to the skilled artisan. From Scheme

I1IL, they may also be prepared by halogenation, e.g., with bromine, NBS or NIS.

Furthermore, some of the intermediates 11 and 12 may be prepared by lithium halogen

exchange followed by water quench. A
Compounds of Formula I as intermediates in the preparation of other compounds

of Formula I include the addition of aryllithium reagents (generated by the methods of

equations 3 and 4 in Scheme II) to carbonyl compounds, e.g., aldehydes, ketones, esters,

and Weinreb amides. The resulting carbinols or carbonyl compounds are further

elaborated by halogenation under acidic conditions and by a second aryllithium addition,

respectively.

Abbreviations

TBDMSCI or TBDMSIiCI — tert-butyl-dimethylsilyl chloride

MS (ES) — Electrospray Mass spectrum

THF — tetrahydrofuran

DMSO - Dimethylsulfoxide

DMTF — Dimethylformamide

DCM, CH2CI2 — dichloromethane

Dioxane — 1,4-dioxane

N2 — nitrogen gas

NIS — N-iodosuccinimide

NBS — N-bromosuccinimide

MeOH - ‘methanol

EtOH — 95% ethanol

RBF, RB — round bottom flask

RBSN - round bottom single neck flask

Si0O2 - silica gel

FtOAc, AcOEt — ethylacetate

GFF - glass microfiber filter

HPLC - high pressure liquid chromatography on silica gel
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ISCO — ISCO brand low pressure liquid chromatography on silica gel

AcCl - acetyl chloride

LDA — lithium diisopropylamine

KOAc — Potassium Acetate

TBABr — Tetrabutyl ammonium bromide

NMP — N-Methylpyrrolidinone

TDBPP — Tris (2,4-di-t-butylphenyl) phosphite.

Pd,dbas — Tris(dibenzylideneacetone)dipalladium

PdCl,(dppf) — Dichloro(diphenylphosphinoferrocene)palladium

Tetrakis — tetrakis-(triphenylphosphine)-palladium

Dppf - 1,1'-bis(diphenylphosphino)ferrocene)

r.t., RT — room temperature

EXAMPLES

Without further elaboration, it is believed that one skilled in the art can, using the

preceding description, practice the present invention to its fullest extent. The following

examples are provided to describe the invention in further detail. They are intended to

illustrate and not to limit the invention in any way whatsoever. Examples 1-255 provide

exemplary compounds and illustrate the preparation thereof. Examples A-D illustrate

various biological assays that can be used for determining the biological propertiés of the
compounds of the inventions. Those skilled in the art will promptly recognize appropriate

variations from the procedures described in the examples.

Example 1.

Preparation of 8-(1-ethyl-propyl)-3-(2,4-dimethyl-5-thiazolyl)-2,6-dimethyl-imidazo[1,2-

blpyridazine.
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A. 6-Methyl-pyridizin-3-ylamine.

3-Chloro-6-methylpyridazine (25.0g, 0.229 moles) is dissolve in 250 mL of

NH,OH and heated to 170 °C in a sealed container for 24 hours. The solvents are

evaporated. The residue is triturated in methylene chloride, and a solid is filtered. This

trituration procedure is repeated with the filtrate four times. The filtered solids are

combined and dried in a vacuum oven overnight to obtain the title compound as an off-

white solid 4.32 g (0.040 moles, 20%). '"H-NMR (dmso-d6): 8 7.1 (d, J = 8.9 Hz, 1H);

6.67 (d, J = 8.9 Hz, 1H); 6.04 (s, br, 2H); 2.33 (s, 3H) ppm. ES+ =110 (100%, M + 1).

B. 2,2-Dimethyl-N-(6-methyl-pyridazine-3-yl)-propionamide.

Method 1: To adry flask is added 7.12 g (0.065 mole) of 6-methyl-pyridizin-3-

ylamine in 170 ml dry methylene chloride. Next, 14.5 ml of triethylamine is added and

the reaction is cooled to 0 °C. Pivaloyl chloride (2.7 ml, 1.2 eq) is carefully added, and

the reaction mixture is stir 10 minutes, removed from the bath, and stirred 4 hours more.

Dichloromethane (200 mL) is added, and the reaction mixture is washed 3 times with

saturated aqueous sodium bicarbonate, then brine. The organic layer is dried over

sodium sulfate, filtered, and evaporated to an oil. The crude product is purified via silica

gel chromatography using a hexane:ethyl acetate gradient giving the title compound as a

white solid weighing 1.51 g (7.8 mmoles, 42.7%). 'H-NMR (DMSO-dg), & 10.39 (s,
1H); 8.11 (d, J = 9.30 Hz, 1H); 7.51 (d, J = 9.29 Hz, 1H); 2.54 (s, 3H); 1.23 (s, 9H) ppm.

ESTM =194 (M+1).

Method 2: To a dry pressure tube is added 200 mg (1.56 mol) of 3-chloro-5-

methylpyridazine, 190 mg (1.87 mmol) of trimethylacetamide, 14.6 mg (0.023 mmol) of

rac-2,2’-bis(diphenylphosphine )-1,1’-binaphthyl , tris(dibenzylideneacetone)-

dipalladium (0) , 762.4 mg (2.34 mmol) of cesium carbonate and 1.5 ml dry

tetrahydrofuran. The pressure tube is purged with nitrogen and sealed. The reaction is

heated to 100 °C overnight. The reaction is then cooled, diluted with dichloromethane,

and filtered through celite. Solvents are evaporated and the crude product is purified via

silica gel chromatography using a ethyl acetate:hexane gradient to obtain 91 mg (0.47

mmol, 30%) as a white solid.
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C. N-[4-(1-Ethyl-propyl)-6-methyl-pyridazin-3-yl]-2,2-dimethyl-propionamide.

Activated magnesium powder (19.2 g, 0.792 moles) is added to a dry 3 L flask

fitted with a condensor and a drop funnel. The entire apparatus is heated with a gun dry

under vacuum and allowed to cool. Enough ether is added to cover the magnesium. 3-

Bromopentane (100 g, 0.662 mmol) is added to the addition funnel in 175 ml of diethyl

ether. A 1/3 of the bromopentane solution is added to the magnesium and the reaction

mixture is stirred under nitrogen until bubbling occurs. Then, the rest is dripped in at

such a rate that the bubbling continues gently. The reaction is stirred for 30 minutes after

bubbling ceases. Next, 2,2-dimethyl-N-(6-methyl-pyridazine-3-yl)-propionamide (21.3 g,

0.110 mmol) dissolved in 225 ml of dry THF is added dropwise. The reaction mixture is

stirred for 1 hour. Saturated sodium tartrate (1 L) is carefully added, and the reaction is

stirred for 30 minutes. The reaction mixture is transferred to a larger flask, 2 L of ethyl

acetate is added, and the reaction is stirred 1 hour more. The layers are separate and the

aqueous layer is extracted several times with ethyl acetate. The organic extracts are

combined, and the solvents are evaporated. The residue is taken up in 600 mL of

dichloromethane, and iodine (28 g, 0.110 mol) is added. The reaction is stirred for 2

hours. The organic layer is washed once with aqueous solution of sodium sulfite and then

with water. The organic layer is dried over sodium sulfate, filtered, and evaporated to red

oil. The crude product is purified via silica gel chromatography using a hexanes:ethyl

acetate gradient. The product fractions are combined and evaporated. The residue is

triturated in ethyl acetate and a light tan solid is filtered to obtain 12.0 g (45.6 mmol, 41

%) of the title compound. 'TH-NMR (DMSO-ds), 6 9.88 (s, 1H); 7.59 (s, 1H); 2.60 (s,

3H); 2.39-2.42 (m, 1H); 1.21-1.37 (m, 2H); 1.38-1.43(m, 2H); 1.23(s, 9H); 0.71 (t, J =

7.49 Hz, 6H) ppm. MS/ESTM = 264.

D. 4-(1-Ethyl-propyl)-6-methyl-pyridazin-3-ylamine.

N-[4-(1-Ethyl-propyl)-6-methyl-pyridazin-3-yl]-2,2-dimethyl-propionamide (12.0

g, 45 mmol) is dissolved in 60 mL of concentrated hydrochloric acid. The reaction
mixture is heated to 95 °C in a sealed flask for 2 hours. The reaction is worked up by

pouring over ice and extracting with ethyl acetate three times. The organic layer is

discarded, and the pH of the aqueous layer is adjusted using 2 N sodium hydroxide. The

basic solution is extracted. with ethyl acetate five times. The organic extracts are
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combined, dried over magnesium sulfate, filtered, and evaporated to obtain 6.68 g (37

mmol, 81%) of the title compound as a brownish oil. 'H-NMR (DMSO-dg), § 6.95 (s,

1H); 5.89 (s, br, 2H); 2.52-2.56 (m, 1H); 2.34 (s, 3H); 1.44-1.58 (m, 4H); 0.72 (t, J =7.04

Hz, 6H) ppm. MS/ESTM = 180 (100%, M+1).

E. 8-(1-Ethyl-propyl)-2,6-dimethyl-imidazo[/,2-b]pyridazine.

4-(1-Ethyl-propyl)-6-methyl-pyridazin-3-ylamine (850 mg, 4.74 mmol),

chloroacetone (0.415 ml, 5.22 mL) and 20 mL of ethanol are heated in the microwave at

110 °C for 35 minutes. Sodium bicarbonate (1.2 g, 14.2 mmol) is added, and the reaction

mixture is heated in an oil bath at 100 °C overnight. The solvent is evaporate and the

residue is taken up in ethyl acetate and washed three times with brine. The organic layer

is dried over sodium sulfate, filtered, and evaporated to a brown oil. The crude product is

purified via silica gel chromatography using a hexane:ethyl acetate gradient. The title

compound is an oil weighing 3.69 g (17.0 mmol, 84%). "H-NMR (DMSO-d), 8 7.34 (s,

1H); 6.84 (s, 1H); 2.85-3.10 (m, 1H); 2.43 (s, 3H); 2.32 (s, 3H); 1.70-1.80 (m, 4H); 0.712

(t, J = 7.49 Hz, 6H) ppm. MS/ES* =219 (100%, M+2).

F. 8-(1-Ethyl-propyl)-3-iodo-2,6-dimethyl-imidazo[1,2-b]pyridazine.

8-(1-Ethyl-propyl)-2,6-dimethyl-imidazo[1,2-b]pyridazine (5.1 g, 0.023 moles)

and 50 mL of dry acetonitrile are added to a nitrogen purged flask and are cooled to 0 °C.

NIS (5.54 £,0.025 moles) in 90 mL of dry acetonitrile is added. The bath is allowed to

come to room temperature, and the reaction to stir overnight. The solvents are

evaporated. The residue is taken up in ethyl acetate, washed two times with 50% aqueous

solution of sodium thiosulfate and with brine. The organic layer is dried over sodium

sulfate, filtered, and evaporated to a residue again. The crude product is triturated in a

small amount of acetonitrile, and a solid is filter off. The trituration is repeated several

times to obtain the title compound as a light tan solid weighing 7.29 g (0.021 moles,

91%). 'H-NMR (DMSO-dg), 8 6.96 (s, 1H); 3.0-3.3 (m, 1H); 2.51 (s, 3H); 2.35 (s, 3H);

1.71-1.80 (m, 4H); 0.71 (t, J = 7.48 hz, 6H) ppm. MS/ESTM = 344 (100%, M+1).

G. 8-(1-Ethyl-propyl)-2,6-dimethyl-imidazo[/,2-b]pyridazine-3-yl boronic acid.

6065



WO 2006/102194 PCT/US2006/009942

28

In an oven dried nitrogen purged 3 neck 50mL round bottom flask, 1.00g (2.91

mmol) of 8-(1-ethyl-propyl)-3-iodo-2,6-dimethyl-imidazo[1,2-b]pyridazine in 60mL of

dry THF is cooled to -78°C. 4.12mL (7.00mmol) of 1.7 M tert-butyllithium in hexanes is

added and reaction is stirred at -78 °C for 1 hour. 0.818mL (7.30mmol) of trimethyl

borate is added and reaction is followed by MS and TLC (1:1 Hexane:EA) Indication of
product is observed by mass spectrum. The reaction is allowed to stir for an additional

hour, quenched with 1 N hydrochloric acid, and diluted with ethyl acetate. The organic

layer is separated, and the aqueous layer is extracted three times with 100 mL of ethyl

acetate. The extracts are combined, dried over MgSOQy, filtered, and concentrated. The

reaction residue is triturated in hexanes and a solid is filter off. MS, ES"=262.2 (M+1).

H. 8-(1-Ethyl-propyl)-3-(2,4-dimethyl-5-thiazolyl)-2,6-dimethyl-imidazo[ 1, 2-

blpyridazine.

To a microwave pressure tube is added 0.340g (1.30mmol) of 8-(1-ethyl-propyl)-

2,6-dimethyl-imidazo[,2-b]pyridazine-3-yl boronic acid, 0.100g (0.521mmol) of 5-

bromo-2,4-dimethylthiazole, 0.361g (0.313mmol) of Pd(PPh3)4, 0.650mL (1.30mmol) of

2 M aqueous Na2CO3, and 2mL 7:3:2 DME:H20:EtOH, and the mixture is heated at 160

°C for 40min. Reaction is checked by MS which indicates product present. The reaction
mixture is partitioned between 75mL of ethyl acetate and 75mlL of water. The layers are

separated and the aqueous is extracted 3X50mL of ethyl acetate, dried (MgSO4), and

concentrated under vacuum. The crude mixture is purified by chromatography using

hexanes/ethyl acetate as a solvent system. The product containing fractions are combined

to obtain 0.100g of the product, 58% yield. MS, ES+ = 329.2 (M+1); '"H-NMR (DMSO-
d6) = 6.974 (s, 1H); 3.085-3.052 (m, 1H); 2.665 (s, 3H); 2.438 (s, 3H); 2.290 (s, 3H);

2.147 (s, 3H); 1.849-1.727 (m, 4H); 0.776-0.738 (m, 6H) ppm.

Example 2.

Preparation of 8—(1-ethyl-pfopyl)-f&-(2—ethy1—4-methyl—5— yD)-2,6-dimethyl-imidazo[,2-
blpyridazine.
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A. 5-Bromo-2-ethyl-4-methylthiazole.

In an oven dried, N; purged, 50 mL round bottom flask, 1.00 g (7.86 mmol) of 2-

ethyl-4-methylthiazole is reacted with 0.487 mL (9.43 mmol) of bromine in 7mL of acetic

acid at room temperature. Reaction is checked by MS after 2 hours. The reaction

mixture is partitioned between 50 mL H,O and 25 mL of CH,Cl,. The layers are

separated and the aqueous is extracted 3X25mlL of CH,Cl,. The organics are combined

and washed 1X25mL 1N Na,S;03, dried MgSO.), and concentrated under vacuum to

give 1.38¢g of the title compound, 85% yield. MS, ES+ = 206.0 (M+1); '"H-NMR
(DMSO-d6) = 2.940-2.810 (m, 2H); 2.253-2.251 (m, 3H); 1.225-1.222 (m, 3H) ppm.

B. 8-(1-Ethyl-propyl)-3-(2-ethyl-4-methyl-5-thiazolyl)-2,6-dimethyl-imidazo[ /,2-

blpyridazine.

Using a procedure similar to Example 1H, 5-bromo-2-ethyl-4-methylthiazole

produces the title product in 27% yield. MS, ES+ =343.2 (M+1); '"H-NMR (DMSO-d6)

= 6.975 (s, 1H); 3.090-3.056 (m, 1H); 3.025-2.968 (m, 2H); 2.439 (s, 3H); 2.291 (s, 3H);

2.155 (s, 3H); 1.835-1.744 (m, 4H); 1.338-1.300 (m, 3H); 0.776-0.740 (m, 6H) ppm.

Example 3.

Preparation of 8-(1-ethyl-propyl)-3-(2-isopropyl-4-methyl-5-thiazolyl)-2,6-dimethyl-

-
imidazo[,2-b]pyridazine.

—
z

AF

T N
\ 2/

"
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A. 5-Bromo-2-isopropyl-4-methylthiazole.

Using a procedure similar to Example 2A, 2-isopropyl-4-methylthiazole produces

the title product in 90% yield. MS, ES+ = 220.0 (M+1); 'H-NMR (DMSO-d6) = 3.210-

3.175 (m, 1H); 2.257 (s, 3H); 1.264-1.248 (d, 6H) ppm.

B. 8-(1 —Ethyl-propyl)—3-(2—isopropy1—4-methyl—5-thiazolyl)—2,6-dimethy1—imidazo[1 ,2-

blpyridazine.

Using a procedure similar to Example 1H, 5-bromo-2-isopropyl-4-methylthiazole

produces the title product in 29% yield. MS, ES+ = 357.2 M+1); IH-NMR (DMSO-d6)
= 6.990 (s, 1H); 3.120-3.050 (m, 1H); 2.442 (s, 3H); 2.294 (s, 3H); 2.158 (s, 3H); 1.810-

1.750 (m, 4H); 1.362-1.344 (d, 6H); 0.777-0.741 (m, 6H) ppm.

Example 4.

Preparation of 8-(1-ethyl-propyl)-3-(4-methyl-2-phenyl-5-thiazolyl)-2,6-dimethyl-

imidazo[/,2-b]pyridazine.

A. 5-Bromo-4-methy-2-phenylthiazole.

Using a procedure similar to Example 2A, 4-methyl-2-phenylthiazole produces

the title product in 90% yield. MS, ES+ = 256.0 (M+1); 'H-NMR (DMSO-d6) = 7.900-
7.867 (m, 2H); 7.538-7.512 (m, 3H); 2.407 (s, 3H) ppm.

B. 8-(1-Ethyl-propyl)-3-(4-methyl-2-phenyl-5-thiazolyl)-2,6-dimethyl-imidazo [Z,2-

blpyridazine. ‘

Using a procedure similar to Example 1H, 5-bromo-4-methyl-2-phenylthiazole

produces the title product in 24% yield. MS, ES+=391.3 (M+1); "TH-NMR (DMSO-d6) -
= 8.005-7.995 (m, 2H); 7.538-7.534 (m, 3H); 7.010 (s, 1H); 3.185-3.095 (m, 1H); 2.496

(s, 3H); 2.394 (s, 3H); 2.316 (s, 3H); 1.895-1.785 (m, 4H); 0.826-0.788 (m, 6H) ppm.
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Example 5.

Preparation of 8-(1-ethyl-propyl)-3-[4-methyl-2-(2-methyl)propyl-5-thiazolyl]-2,6-

dimethyl-imidazo[1,2-b]pyridazine.

A. 5-Bromo-4-methy-2-(2-methyl)propylthiazole.

Using a procedure similar to Example 2A, 4-methyl-2-(2-methyl)propylthiazole

produces the title product in 96% yield. MS, ES+=234.1 (M+1); 'H-NMR (DMSO-d6)
= 2.744 (m, 2H); 2.259 (s, 3H); 1.895-2.000 (m, 1H); 0.905-0.888 (m, 6H) ppm.

B. 8-(1-Ethyl-propyl)-3-(4-methyl-2-(2-methyl)propyl-5-thiazolyl)-2,6-dimethyl-

imidazol[l,2-b]pyridazine.

Using a procedure similar to Example 1H, 5-bromo-4-methyl-2-(2-

methyl)propylthiazole produces the title product in 7% yield. MS, ES+=371.3 (M+1);

TH-NMR (DMSO-d6) = 7.013 (s, 1H); 3.109 (m, 1H); 2.892-2.875 (d, 2H); 2.517 (s, 3H);

2.513 (s, 3H); 2.476 (s, 3H); 2.107-2.073 (m, 1H); 1.868-1.780 (m, 4H); 1.018-1.002 (d,

6H); 0.813-0.775 (m, 6H) ppm.

Example 6.

Preparation of 8-(1-Ethyl-propyl)-3-[4-methyl-5-thiazolyl]-2,6-dimethyl-imidazo[/,2-

b]pyridazine.

=N =N

~ Nt/N/

/S

N)
3.00 g of 8-(1-Ethyl-propyl)-3-iodo-2,6-dimethyl-imidazo[,2-b]pyridazine (8.74

mmol), 4.32 g of 4-methyl-2H-thiazole (43.6 mmol), 453 mg of triphenylphosphine (1.73

mmol) and 5.85 g of cesium carbonate (18.0 mmol) are placed into the sealed tube with
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20 ml of DMF and N2 gas is bubbled in for 40 min. 39 mg of Pd2dba3 (0.43 mmol) is

added and the tube is sealed and heated at 130°C overnight. The cooled reaction mixture

is filtered and applied onto silica-gel column (Hexane > Hexane : AcOEt = 3: 1) to give

2.12 g of the title compound (77%).1H—NMR (DMSO-d6) 8 9.215 (s, 1H); 6.993 (s, 1H);

3.079 (m, 1H); 2.480 (s, 3H); 2.439 (s, 3H); 2.302 (s, 3H); 1.824-1.751 (m, 4H); 0.780-

0.743 (m, 6H) ppm. MS, ES+=315.2.

Example 7.

Preparation of 8-(1-ethyl-propyl)-2,6-dimethyl-3-(4-methyl-2-pyridin-2-yl-thiazol-5-yI)-

N/%Jr'
N STNANLn /b

A. 8-(1-ethyl-propyl)-3-[2-bromo-4-methyl-5-thiazolyl]-2,6-dimethyl-imidazo[/,2-

imidazo[1,2-b]pyridazine.

b]pyridazine.

In an oven dried, N2 purged, 15mL round bottom flask, 0.028 g (0.089 mmol) of

8-(1-ethyl-propyl)-3-[4-methyl-5-thiazolyl]-2,6-dimethyl-imidazo[ 1, 2-b]pyridazine. in

1.5mL of dry CH,Cl, is cooled to 0 C. 0.019 g (0.107 mmol) of NBS is added and

reaction is stirred overnight allowing bath to come to room temperature. Reaction mixture

is directly purified by chromatography using hexane/ethyl acetate as solvent system. The

product containing fractions are combined to obtain 0.012 g, 34% yield. MS, ES+=
395.1 (M+1); '"H-NMR (DMSO0-d6) = 7.070 (s, 1H); 3.10 (m, 1H); 2.49 (s, 3H); 2.36 (s,

3H); 2.25 (s, 3H); 1.85-1.78 (m, 4H); 0.81-0.77 (m, 6H) ppm.

B. 8-(1-Ethyl-propyl)-2,6-dimethyl-3-(4-methyl-2-pyridin-2-yl-thiazol-5-yl)-imidazo[1,2-

blpyridazine.

A mixture of 3-(2—bromo-4-methyl—thiazol—S-yl)-S—(1—ethyl-propyl)-2,6-diméthy1-
imidazo[1,2-b]pyridazine (380 mg, 0.96 mmol), 2-pyridinezinc bromide (0.5 M in THF,

2.1 mL, 4 mmol), Pd(PPhs)4 (30 mg, 0.026 mmol) and THF (3 mL) is heated at 80 °C for

18 hours. Ethyl acetate (20 mL) is added. The organic layer is separated, dried over
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magnesium sulfate, filtered, and the solvent removed in vacuo. Purification is performed

via silica gel chromatography using a 3:1 mixture of hexanes and ethyl acetate as eluent

to produce the title compound 325 mg (86%). 'H-NMR (CDCls), § 9.55 (m,1H); 8.10 (m,

1H); 7.73 (m,1H); 7.26 (m,1H); 6.58 (s, 1H); 3.24 (m, 1H); 2.43 (s, 3H); 2.40 (s, 3H);

2.33 (s, 3H); 1.76 (m, 4H); 0.80 (t, 6H) ppm. MS/ESTM =391 (100%, M+1).

Example 8.

Preparation of 8-(1-ethyl-propyl)-3-[4-methyl-2-(3-pyridyl)-5-thiazolyl]-2,6-dimethyl-

imidazo[l,2-b]pyridazine.

To a microwave pressure tube is added 0.070 g (0.178 mmol) of 8-(1-ethyl-

propyl)-3-[2-bromo-4-methyl-5-thiazolyl]-2,6-dimethyl-imidazo[/,2-b]pyridazine, 0.066g

(0.534 mmol) of pyridine-3-boronic acid, 0.103 g (0.089 mmol) of Pd(PPh3)4, 0.267mL

(0.534 mmol) of 2 M aqueous Na2CO3, and 1mL 7:3:2 DME:H20:EtOH, and the

mixture is heated at 160 °C for 60 min. The reaction mixture is partitioned between

25mL of ethyl acetate and 25 mL of water. The layers are separated and the aqueous is

extracted 3X 25 mL of ethyl acetate, dried (MgSO4), and concentrated under vacuum.

The crude mixture is purified by chromatography using hexanes/Ethyl acetate as a solvent

system. The product containing fractions are combined to obtain 0.045 g of the product,

64% yield. MS, ES+ =392.2 (M+1); "THNMR (DMSO0-d6) & 9.18 (s, 1H); 8.65 (m, 1H);

8.34 (d, 1H); 7.60 (m, 1H); 7.06 (s, 1H); 3.06 (m, 1H); 2.50 (s, 3H); 2.40 (s, 3H); 2.34 (s,

3H); 1.87-1.82 (m, 4H); 0.83-0.79 (m, 6H) ppm.
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Example 9.

Preparation of 8-(1-ethyl-propyl)-3-[4-methyl-2-(4-pyridyl)-5-thiazolyl]-2,6-dimethyl-

imidazo[1,2-b]pyridazine.

N
7

N S
/ l , =

Using a procedure similar to Example 8, pyridine-4-boronic acid produces the title

compound in 10% yield. MS, ES+ =392.3 (M+1); '"HNMR (DMSO-d6) = 8.79 (s, 2H);

7.80 (m, 2H); 7.07 (s, 1H); 3.12 (m, 1H); 2.50 (s, 3H); 2.40 (s, 3H); 2.36 (s, 3H); 1.90-

1.80 (m, 4H); 0.83-0.79 (m, 6H) ppm.

z

Example 10.

Preparation of 8-(1-ethyl-propyl)-3-[4-methyl-2-(thiophene-2-yl)-5-thiazolyl]-2,6-

dimethyl-imidazo[/,2-b]pyridazine.

Using a procedure similar to Example 8, thiophene-2-boronic acid produces the

title compound in 89% yield. MS, ES+ = 397.1 (M+1), 'H-NMR (DMSO-d6) = 7.81-
7.79 (d, 1H); 7.78-7.77 (d, 1H); 7.21-7.20 (m, 1H); 7.05 (s, 1H); 3.19-3.15 (m, 1H); 2.50

(s, 3H); 2.39 (s, 3H); 2.27 (s, 3H); 1.85-1.83 (m, 4H); 0.82-0.79 (m, 6H) ppm.

Example 11.

Preparation of 8-(1-ethyl-propyl)-3-[4-methyl-2-(2-fluorophenyl)-5-thiazolyl]-2,6-

dimethyl-imidazo[l,2-b]pyridazine.
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Using a procedure similar to Example 8, 2-fluorophenyl boronic acid produces the

title compound in 82% yield. MS, ES+ = 409.2 (M+1); '"H-NMR (DMSO-d6) = 8.32-
8.28 (m, 1H); 7.60-7.58 (m, 1H); 7.57-7.41 (m, 2H); 7.05 (s, 1H); 3.13-3.12 (m, 1H); 2.49

(s, 3H); 2.40 (s, 3H); 2.35 (s, 3H); 1.91-1.780 (m, 4H); 0.87-0.79 (m, 6H) ppm.

Example 12.

Preparation of 8-(1-ethyl-propyl)-3-[4-methyl-2-(4-fluorophenyl)-5-thiazolyl]-2,6-

dimethyl-imidazo[/,2-b]pyridazine.

Using a procedure similar to Example 8, 4-fluorophenyl boronic acid produces the title

compound in 63% yield where the crude mixture is purified by chromatography using

2% methanol in dichloromethane as a solvent system. MS, ES+ =409.2 (M+1); TH-NMR
(DMSO-d6) = 8.06-8.03 (m, 2H); 7.408—7.36 (m, 2H); 7.05 (s, 1H); 3.14-3.11 (m, 1H);

2.50 (s, 3H); 2.39 (s, 3H); 2.31 (s, 3H); 1.90-1.78 (m, 4H); 0.83-0.79 (m, 6H) ppm.

Example 13.

Preparation of 8-(1-ethyl-propyl)-3-[4-methyl-2-(3-fluorophenyl)-5-thiazolyl]-2,6-

dimethyl-imidazo[l,2-b]pyridazine.
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Using a procedure similar to Example 8, 3-fluorophenyl boronic acid produces the

title compound in 77% yield where the crude mixture is purified by chromatography

using 2% methanol in dichloromethane as a solvent system. MS, ES+ = 409.2 (M+1);

'H-NMR (DMSO-d6) = 7.84-7.78 (m, 2H); 7.64-7.57 (m, 2H); 7.41-7.36 (m, 1H); 7.06

(s, TH); 3.15-3.111 (m, 1H); 2.45 (s, 3H); 2.40(s, 3H); 2.32 (s, 3H); 1.91-1.78 (m, 4H);

0.83-0.79 (m, 6H) ppm.

Example 14

Preparation of 8-(1-ethyl-propyl)-3-[4-methyl-2-(2,4-difluorophenyl)-5 -thiazolyl}-2,6-

dimethyl-imidazo[1,2-b]pyridazine.

Using a procedure similar to Example 8, 2,4-difluorophenyl boronic acid produces

the title compound in 76% yield. MS, ES+ = 427.2 (M+1); '"H-NMR (DMSO-d6) =
8.370-8.310 (m, 1H); 7.586-7.540 (m, 1H); 7.36-7.32 (m, 1H); 7.054 (s, 1H); 3.14-3.13

(m, 1H); 2.492 (s, 3H); 2.391 (s, 3H); 2.345 (s, 3H); 1.906-1.797 (m, 4H); 0.826-0.788

(m, 6H) ppm.

Example 15.

Preparation of 8-(1-ethyl-propyl)-3-[4-methyl-2-(o-tolyl)-5 -thiazolyl]-2,6-dimethyl-

imidazol[l,2-b]pyridazine.

Using a procedure similar to Example 8, o-tolyl boronic acid produces the title

compound in 87% yield where the crude mixture is purified by silica gel chromatography

using 2% methanol in dichloromethane as a solvent system. MS, ES+ = 405.2 (M+1); 'H-
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NMR (DMSO-d6) = 7.857-7.838 (d, 1H); 7.429-7.419 (d, 2H); 7.393-7.352 (m, 1H);

7.049 (s, 1H); 3.145-3.114 (m, 1H); 2.647 (s, 3H); 2.502 (s, 3H); 2.406 (s, 3H); 2.337 (s,

3H); 1.907-1.782 (m, 4H); 0.827-0.791 (m, 6H) ppm.

Example 16.

Preparation of 8-(1-ethyl-propyl)-3-[4-methyl-2-(3,4-difluorophenyl)-5-thiazolyl}-2,6-

dimethyl-imidazo[/,2-b]pyridazine.

Using a procedure similar to Example 8, 3,4-difluorophenyl boronic acid produces

the title compound in 74% yield where the crude mixture is purified by chromatography

using 2% methanol in dichloromethane as a solvent system. MS, ES+ = 427.2 (M+1);

'TH-NMR (DMSO-d6) = 8.07-8.02 (m, 1H); 7.849 (s, 1H); 7.66-7.59 (m, 1H); 7.062 (s,

1H); 3.12-3.11 (m, 1H); 2.498 (s, 3H); 2.392 (s, 3H); 2.319 (s, 3H) 1.905-1.779 (m, 4H);

0.826-0.790 (m, 6H) ppm.

Example 17.

Preparation of 8-(1-ethyl-propyl)-3-[4-methyl-2-(4-fluoro-2-methylphenyl)-5-thiazolyl]-

2,6-dimethyl-imidazo[,2-b]pyridazine.

Using a procedure similar to Example 8, 4-fluoro-2-methylphenyl boronic acid

produces the title compound 0.040g (37% yield). MS, ES+ = 423.2 (M+1); 'H-NMR
(DMSO-d6) = 7.918-7.882 (m, 1H); 7.323-7.241 (d, 1H); 7.234-7.192 (m, 1H); 7.049 (s,

1H); 3.142-3.111 (m, 1H); 2.650 (s, 3H); 2.499 (s, 3H); 2.401 (s, 3H); 2.330 (s, 3H);

1.905-1.779 (m, 4H); 0.969-0.788 (m, 6H) ppm.
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Example 18.

Preparation of 8-(1-ethyl-propyl)-3-[4-methyl-2~(4-trifluoromethoxyphenyl)-5-

thiazolyl]-2,6-dimethyl-imidazo[/,2-b]pyridazine.

To a microwave pressure tube is added 0.100g (0.254mmol) of 8-(1-ethyl-propyl)-

3-[2-bromo-4-methyl-5-thiazolyl]-2,6-dimethyl-imidazo[ 1,2-b]pyridazine, 0.157g

(0.762mmol) of 4-(trifluoromethoxy)benzene boronic acid, 0.147g (0.127mmol) of

Pd(PPh3)4, 0.381mL (0.762mmol) of 2 M aqueous sodium carbonate, and 2mL Ethanol.

The reaction mixture is heated in the microwave at 160°C for up to 1 hour. The reaction

mixture is partitioned between 50 mL of ethyl acetate and 50 mL of water. The layers are

separated and the aqueous is extracted 3X50mL of ethyl acetate, dried (MgSO04), and

concentrated under vacuum. The crude mixture is purified by chromatography using 2%

methanol in dichloromethane as a solvent system. The product containing fractions are

combined to obtain 0.085g of the product, 70% yield. MS, ES+ =475.2 (M+1); '"H-NMR
(DMSO-d6) = 8.134-8.112 (d, 2H); 7.553-7.532 (d, 2H); 7.059 (s, 1H); 3.142-3.113 (m,

1H); 2.500 (s, 3H); 2.399 (s, 3H); 2.330 (s, 3H); 1.907-1.782 (m, 4H); 0.827-0.791 (m,

6H) ppm.

Example 19.

Preparation of 8-(1-ethyl-propyl)-2,6-dimethyl-3-(4-methyl-thiophen-3-yl)-imidazo[ ], 2-

blpyridazine.

A. 4,4,5,5-Tetramethyl—Z-(4-methyl-thiophen—3-yl)-[1,3,2]dioxaborolane.

6076



WO 2006/102194 PCT/US2006/009942

39

To a 250 mL round bottom flask is added 3-bromo-4-methyl-thiophene (5.00 g,

28.24 mmbl), bis(pinacolato)diboron (7.89 g, 31.06 mmol) and KOAc (8.32 g, 84.72

mmol) in DMSO (85 mL). The mixture is degassed by bubbling N» for 5 min,

PdCly(dppf),#CH,Cl, (1.15 g, 1.42 mmol) is added and the reaction mixture is heated to
and stirred at 85 °C overnight. The reaction is cooled to rt, and diluted with EtOAc (400

mL), washed with H,O (3 x 300 mL); dried with MgSO, filtered and concentrated.

Purification of the crude material by chromatography to give the title compound (3.69 g,

16.5 mmol, 58%). ES-MS (m/z): calcd for C;1H;7BO2S (MTM): 224.1; found: 224.9.

B. 4-Methyl 3-thiophene boronic acid.

A solution of 4,4,5,5-tetramethyl-2-(4-methyl-thiophen-3-y1)-[1,3,2]dioxaborolane

(3.69 g, 16.47 mmol) in acetone (30 mL) is treated with H,O (30 mL), followed by NalOy4

(7.05 g, 32.95 mmol). The resulting mixture is stirred at rt overnight. The organic

solvent is removed in vacuo. The residue is diluted with H,O (50 mL), extracted with

EtOAc ( (2 x 100 mL). The organic extracts are combined, dried with Na;SOy, filtered

and concentrated. Purification of the crude material by chromatography gives the title

compound (0.82 g, 5.78 mmol, 35%). 'TH NMR (CDCls): & 1.33 (s, 3H), 2.64-2.66 (m, )

2H), 7.00-7.02 (m, 1H), 8.27 (d, J = 3.0 Hz, 1H). ES-MS (m/z): calcd for CsH,BO,S (M-

H): 141.0; found: 141.1.

C. 8-(1-Ethyl-propyl)-2,6-dimethyl-3-(4-methyl-thiophen-3-yl)-imidazo[/,2-b]pyridazine.

To a 100 mL round bottom flask containing 4-methyl 3-thiophene boronic acid

(0.27 g, 1.91 mmol), and 8-(1-ethyl-propyl)-3-iodo-2,6-dimethyl-imidazo[1,2-

b]pyridazine (0.65 g, 1.91 mmol) in 20 mL of a stock solution (DME:H,O:EtOH = 7:3:2)

is added 2 M Na,COs3 (1.9 mL). The resulting mixture is degassed by bubbling N for 5

min. Then Pd(PPhs)4 (0.11 g, 0.096 mmol) is added. The reaQtion mixture is refluxed

overnight. The reaction is diluted with H,O (20 mL); extracted with EtOAc (3 x 30 mL);

dried (Na,;SO.), filtered and purification of the crude material by chromatography gives

the title compound (0.52 g, 1.66 mmol, 87%). '"H NMR (CDC13): 8 0.89 (t, J = 7.5 Hz,
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6H), 1.75-1.90 (m, 4H), 2.13 (d, J = 0.8 Hz, 3H), 2.44 (s, 3H), 2.49 (S,F3H), 3.30-3.39 (m,

1H), 6.64 (s, 1H), 7.08-7.11 (m, 1H), 7.34 (d, J = 3.1 Hz, 1H). ES-MS (m/z): calcd for

Cy5Ho3N3S (M+H)*: 314.5; found: 314.2.

Example 20.

Preparation of 8-(1-ethyl-propyl)-2,6-dimethyl-3-(3-methyl-thiophen-2-yl)-imidazo[/,2-

blpyridazine.

N

|
/ N S
=N |

To mixture of 8-(1-ethyl-propyl)-3-iodo-2,6-dimethyl-imidazo[],2-b]pyridazine

(12.0 g, 34.96 mmol) and PdCl,(dppf) (1.28 g, 1.75 mmol) is added a 0.5 M solution of 3-

methyl-2-thienylzinc bromide in THF (100 mL, 50.0 mmol). The mixture is stirred at 65

°C overnight, diluted with EtOAc (500 mL), washed with 10% citric acid (500 mL),

water (400 mL), brine (400 mL), dried over MgSQs,, filtered and concentrated. The

residue is purified by ISCO (10%-20% EtOAc/hexane gradient) furnish the title

compound (8.83 g, 28.17 mmol, 81%). 'H NMR (CDCl3), 6 0.92 (t, J= 7.4 Hz, 6H),
1.78-1.95 (m, 4H), 2.18 (s, 3H), 2.50 (s, 3H), 2.54 (s, 3H), 3.33-3.43 (m, 1H), 6.69 (s,

1H), 7.06 (d, J = 4.9 Hz, 1H), 7.46 (d, J =4.9 Hz, 1H). LC/MS (m/z): calcd. for

C13H23N3S (M+H)TM: 314.6; found: 314.2.

Example 21.

Preparation of 3-(5-bromo-3-methyl-thiophen-2-yl)-8-(1-ethyl-propyl)-2,6-dimethyl-

imidazo[l,2-b]pyridazine.

To a solution of 8-(1-Ethyl-propyl)-2,6-dimethyl-3-(3-methyl-thiophen-2-y1)-

imidazo[1,2-b]pyridazine (8.83 g, 28.17 mmol) and CH>Cl, (90 mL) is added NBS (5.26
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g, 29.58 mmol). The solution is stirred at ambient temperature for 2 hours. The solution

is washed with water (3 X 75 mL), dried over MgSO4, filtered and concentrated to

furnish the title compound (10.5 g, 26.76 mmol, 95%). 'H NMR (CDCls), 8 0.87 (t, J =
7.3 Hz, 6H), 1.73-1.93 (m, 4H), 2.09 (s, 3H), 2.44 (s, 3H), 2.51 (s, 3H), 3.26-3.36 (m,

1H), 6.68 (s, 1H), 6.98 (d, J =4.9 Hz, 1H) ppm. LC/MS (m/z): calcd. for C15H2oBrN3S
(M+H)*: 392.6; found: 392.1, 394.1.

Example 22.

Preparation of 5-[8-(1-ethyl-propyl)-2,6-dimethyl-imidazo[],2-b]pyridazin-3-yl}-4-

methyl-thiophene-2-carboxylic acid methyl ester.

N
¢ |

/NN

/
OO

A solution of 3-(5-bromo-3-methyl-thiophen-2-y1)-8-(1-ethyl-propyl)-2,6-

dimethyl-imidazo[1,2-b]pyridazine (1.00 g, 2.66 mmol) in CH30H (12 mL), DMSO (18

mL), EtsN (2.0 mL) with Pd(OAc); (0.12 g, 0.538 mmol), dppf (0.937 g, 1.69 mmol) is

reacted at CO atmosphere (100 psi) at 80 °C for 24 h. The reaction mixture is diluted

with EtOAc (200 mL), washed with 0.1 M HCI (2 x 50 mL), brine (50 mL); dried with

Na,SOy; filtered through silica gel and eluted with excess EtOAc. Purification of the

crude material by chromatography gives the title compound (0.79 g, 2.12 mmol, 80%).

'H NMR (CDCls): 8 0.89 (t, J = 7.7 Hz, 6H), 1.75-1.93 (m, 4H), 2.15 (s, 3H), 2.50 (s,

3H), 2.53 (s, 3H), 3.32-3.42 (m, 1H), 3.91 (s, 3H), 6.72 (s, 1H), 7.73 (s, 1H). ES-MS

(m/z): caled for CpoHasN30,S (M+H)TM: 372.5; found: 372.2.
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Example 23.

Preparation of 5-[8-(1-ethyl-propyl)-2,6-dimethyl-imidazo[/,2-b]pyridazin-3-yl]-4-

methyl-thiophene-2-carboxylic acid methylamide.

N
0]

I N
N T,

N/
ON

A. 5-[8-(1-Ethyl-propyl)-2,6-dimethyl-imidazo[/,2-b]pyridazin-3-yl]-4-methyl-

thiophene-2-carboxylic acid.

A solution of (1-ethyl-propyl)-2,6-dimethyl-imidazo[,2-b]pyridazin-3-yl]-4-

methyl-thiophene-2-carboxylic acid methyl ester (0.78 g, 2.10 mmol) in CH;OH (10 mL)

is treated with 5.0 M NaOH (2.1 mL, 10.5 mmol). The resulting reaction mixture is

refluxed for 4 h. Organic solvent is removed in vacuo; the aqueous residue is acidified by

the addition of 2.0 M HCI to pH 5~6; it is then extracted with EtOAc (3 x 50 mL); dried

(Na,S0,); filtered and concentration to give the title compound (0.74 g, 2.07 mmol,

98%). 'H NMR (DMSO0-d6): 8 0.79 (t, J = 7.6 Hz, 6H), 1.75-1.86 (m, 4H), 2.06 (s, 3H),

2.36 (s, 3H), 2.47 (s, 3H), 3.06-3.14 (m, 1H), 7.01 (s, 1H), 7.68 (s, 1H), 13.1 (bs, 1H).

ES-MS (m/z): calcd for CigHnggozs (M+H)+: 358.5; found: 358.2.

B. 5-[8-(1-Ethyl-propyl)-2,6-dimethyl-imidazo[1,2-b]pyridazin-3-yl}-4-methyl-

thiophene-2-carboxylic acid methylamide.

5-[8-(1-Ethyl-propyl)-2,6-dimethyl-imidazo[],2-b]pyridazin-3-yl]-4-methyl-

thiophene-2-carboxylic acid (0.17 g, 0.47 mmol) is reacted with 2.0 M oxalyl chloride in

CH,Cl, (3.0 mL) at rt for 1h. The excess reagent and solvent are removed in vacuo. The

residue is dissolved in CH,Cl, (3mL), cooled to O °C and treated with 2.0 M methyl

amine in THF (3 mL). The reaction is stirred at 0 °C for 10 min and rt for 30min. It is

diluted with EtOAc (50 mL), washed with H,O (15 mL0, 0.1 M NaOH (2 x 30 mL); dried

(Na,SO,); filtered and concentrated. Purification of the crude material by

chromatography to give the title compound (0.91g, 0.25 mmél, 53%). "H NMR (CDCly):
§0.89 (t, J = 7.2 Hz, 6H), 1.75-1.91 (m, 4H), 2.14 (s, 3H), 2.47 (s, 3H), 2.52 (s, 3H), 3.02
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(d, J = 4.8 Hz, 3H), 3.28-3.36 (m, 1H), 5.90-6.01 (m, 1H), 6.69 (s, 1H), 7.43 (s, 1H). ES-

MS (m/z): calcd for Cy0Hp6N4OS (M+H)*: 371.5; found: 371.2.

Example 24.

Preparation of 8-(1-ethyl-propyl)-2,6-dimethyl-3-[3-methyl-5-(1-methyl-1H-imidazol-2-

yl)-thiophen-2-yl]-imidazo[,2-b]pyridazine.

3-(5-Bromo-3-methyl-thiophen-2-y1)-8-(1-ethyl-propyl)-2,6-dimethyl-imidazo-

[1,2-b]pyridazine (0.98 g, 2.51 mmol) and 1-methyl-1H-imidazole (0.2 mL), Pd(OAc),

(34 mg, 0.15 mmol), PPhs (79 mg, 0.299 mmol), Cs;COs (1.95 g, 6.0 mmol) in DMF (50

mL) is stirred under N, at 130-140°C overnight. The reaction mixture is cooled, diluted

with EtOAc (300 mL), washed with H,O (3 x 100 mL); dried (Na;SOy); filtered and

concentrated. Purification of the resulting crude material by chromatography yields the

title compound (0.51 g, 1.29 mmol, 51%). '"H NMR (CDCls): 8 0.89 (t, J = 7.5 Hz, 6H),

1.77-1.92 (m, 4H), 2.17 (s, 3H), 2.51 (s, 3H), 2.54 (s, 3H), 3.30-3.40 (m, 1H), 3.81 (s,

3H), 6.69 (s, 1H), 7.02 (s, 1H), 7.24 (s, 1H), 7.52 (s, 1H). ES-MS (m/z): calcd for

CaoHyN5S (M+H)TM: 394.6; found: 394.3.

Example 25.

Preparation of 8-(1-ethyl-propyl)-2,6-dimethyl-3-[3-methyl-5-(2-methyl-2H-

[1,2,4]triazol-3-yl)-thiophen-2-yl]-imidazo[/,2-b]pyridazine.

2
" 

N
z

\
7 S N\N
= |=~ 5

/

To a —78 °C solution of 1-methyl-1,2,4-triazole (0.15 mL, 2.04 mmol) and THF (3

mL) is added a 1.34 M solution of n-Bu-Li in hexanes (1.60 mL, 2.14 mmol) over 20
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minutes, then stirred at —78 °C for 1.5 hours. A 0.5 M solution of ZnCl; in THF (4.28

mL, 2.14 mmol) is added and the solution warmed to ambient temperature. 3-(5-Bromo-

3-methyl-thiophen-2-y1)-8-(1-ethyl-propyl)-2,6-dimethyl-imidazo[/,2-b]pyridazine (0.40

g, 1.019 mmol) and PdClx(dppf) (0.037 g, 0.051 mmol) is added and the solution heated

at 65 °C overnight diluted with CH,Cl, (30 mL). The organic layer is washed with 10%

citric acid (20 mL), water (20 mL), brine (20 mL), dried over MgSOy, filtered and

concentrated. The residue is purified by ISCO (20%-60% EtOAc/hexane gradient). The

residue is dissolved in Et,O, treated with Darco®-60 for 15 minutes, dried with NaxSOy,

and filtered to furnish the title compound (0.24 g, 0.61 mmol, 60%). '"H NMR (CDCly), &
0.88 (t, J = 7.4 Hz, 6H), 1.75-1.93 (m, 4H), 2.20 (s, 3H), 2.50 (s, 3H), 2.51 (s, 3H), 3.28-

3.37 (m, 1H), 4.14 (s, 3H), 6.69 (s, 1H), 7.45 (s, 1H), 7.87 (s, 1H). LC/MS (m/z): calcd.

for Co1HasNeS (M-+H)*: 395.6; found: 395.2.

Example 26.

Preparation of 5-[8-(1-ethyl-propyl)-2,6-dimethyl-imidazo[/,2-blpyridazin-3-yl]-4-

methyl-thiophene-2-carbonitrile.

N

C
/ N S

=N | )—=n

A solution of 3-(5-bromo-3-methyl-thiophen-2-y1)-8-(1-ethyl-propyl)-2,6-

dimethyl-imidazo[I,2-b]pyridazine (0.50 g, 1.28 mmol), DMF (5 mL), and Zn(CN),

(0.090 g, 0.76 mmol) is degassed with nitrogen for 15 minutes. Pd(PPhs)s (0.74 g, 0.064

mmol) and the solution heated at 100 °C overnight. The solution is diluted with EtOAc

(50 mL.), washed with 2 M NH,OH (2 X 30 mL), brine (30 mL), dried over MgSOy,

filtered and concentrated. Purified by ISCO column chromatography (15% - 20%

EtOAc/hexane gradient) furnish the title compound (0.39 g, 1.15 mmol, 91%). 'H NMR
(CDCls), 8 0.87 (t, J = 7.5 Hz, 6H), 1.74-1.91 (m, 4H), 2.15 (s, 3H), 2.46 (s, 3H), 2.51 (s,

3H), 3.26-3.34 (m, 1H), 6.72 (s, 1H), 7.53 (s, 1H). LC/MS (m/z): calcd. for C19HoN4S

(M+H)*: 339.6; found: 339.2.
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Example 27.

Preparation of (2-{5-[8-(1-ethyl-propyl)-2,6-dimethyl-imidazo[/,2-b]pyridazin-3-yl]-4-

methyl—thiophen—Z—yl }-pyrrol-1-yl)-dimethyl-amine.

To a 0 °C solution 1-(dimethylamino)-pyrrole (0.24 mL, 2.04 mmol) and THF (4

mL) is added 1.24 M n-BuLi (1.73 mL, 2.14 mmol). The solution is warmed to ambient

temperature and stirred for two hours. 0.5 M ZnCl, (4.28 mL, 2.14 mmol) is added and

the solution is stirred for one hour. 3-(5-Bromo-3-methyl-thiophen-2-y1)-8-(1-ethyl-

propyl)-2,6-dimethyl-imidazo[],2-b]pyridazine (0.40 g, 1.02 mmol) and PdCl,(dppf)

(0.037 g, 0.051 mmol) is added and the solution is heated at 65 °C overnight. The

solution is diluted with EtOAc (30 mL), washed with sat. NH4Cl (30 mL), dried over

MgSOy, filtered and concentrated. The residue is purified by ISCO flash chromatography

(15% -20% EtOAc gradient) furnish the title compound (0.41 g, 0.97 mmol, 95%). 'H
NMR (CDCl5) 6 0.87 (t, J = 7.5 Hz, 6H), 1.73-1.91 (m, 4H), 2.11 (s, 3H), 2.51 (s, 6H),

2.83 (s, 6H), 3.29-3.39 (m, 1H), 6.18-6.21 (m, 1H), 6.35 (dd, J = 4.0, 1.8 Hz, 1H), 6.65 (s,

1H), 6.98 (dd, J = 4.0, 1.8 Hz, 1H), 7.25 (s, 1H). LC/MS (m/z): caled. for Cz4H31NsS

(M+H)": 422.2; found: 422.4.

Example 28 and 29.

Preparation of 8-(1-ethyl-propyl)-2,6-dimethyl-3-[3-methyl-5-(2-methyl-2,5-

dihydro- I H-tetrazol-5-yl)-thiophen-2-yl]-imidazo[ 1, 2-b]pyridazine and 8-(1-ethyl-

propyl)-2,6-dimethyl-3-[3-methyl-5-(1-methyl-/ H—tetrazol-S—yl)—thiophefi—2—yl]-
imidazo[1,2 b]pyridazine.

N N |
. | (] \

/N S, Nsy~ /N s ~N
=N || 4 ’;T _ =N | N

Ex 28. Ex. 29.
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A. 8-(1-ethyl-propyl)-2,6-dimethyl-3-[3-methyl-5-(1H-tetrazol-5-yl)-thiophen-2-yl]-

imidazo[l,2-b]pyridazine.

To a solution of 5-[8-(1-ethyl-propyl)-2,6-dimethyl-imidazo[,2-b]pyridazin-3-

yl]-4-methyl-thiophene-2-carbonitrile (0.25 g, 0.74 mmol) and DMF (2.5 mL) is added

Et;N*HC1 (0.31 g, 2.22 mmol) and NaNj3 (0.14 g, 2.20 mmol). The solution is heated at

100 °C overnight. The solution is diluted with water (20 mL) and extracted with EtOAc

(3 X 15 mL), the combined organic layers are washed with 0.1 M HCI (20 mL), water (20

mL), brine (20 mL), dried over MgSOy, filtered and concentrated. The residue is

recrystalized from acetonitrile furnish the title compound (0.14 g, 0.37 mmol, 50%). 'H
NMR (CDCls), 8 0.81 (t, J = 7.5 Hz, 6H), 1.66-1.87 (m, 4H), 2.17 (s, 3H), 2.50 (s, 3H),

2.53 (s, 3H), 3.26-3.35 (m, 1H), 6.83 (s, 1H), 7.84 (s, 1H). LC/MS (m/z): calcd. for

C1oHsN7S (M+H)*: 382.6; found: 382.2.

B. 8-(1-ethyl-propyl)-2,6-dimethyl-3-[3-methyl-5-(2-methyl-2,5-dihydro-1 H-tetrazol-5-

yl)-thiophen-2-yl]-imidazo[/,2-b]pyridazine and 8-(1-ethyl-propyl)-2,6-dimethyl-3-[3-

methyl-5-(1-methyl-1H-tetrazol-5-y1)-thiophen-2-yl]-imidazo[1,2 b]pyridazine.

To a solution of 8-(1-ethyl-propyl)-2,6-dimethyl-3-[3-methyl-5-(1H-tetrazol-5-

yl)-thiophen-2-yl]-imidazo[/ ,2-b]pyridazine (0.14 g, 0.35 mmol) and THF (3 mL) is

added Et3N (0.1 mL, 0.71 mmol) and Mel (0.024 mL, 0.39 mmol). The solution is stirred

overnight, diluted with EtOAc (20 mL), washed with water (15 mL), 0.1 M HCI (15 mL),

brine (15 mL), dried over MgSOy, filtered and concentrated. The residue is purified by

ISCO column chromatography (20%- 40% EtOAc/hexane gradient) furnish Ex. 28 (0.71

g, 0.18 mmol, 51%), and Ex. 29 (0.031 g, 0.078 mmol, 22%).

Ex. 28: 'H NMR (CDCls), § 0.88 (t, J = 7.4 Hz, 6H), 1.75-1.92 (m, 4H), 2.18 (s, 3H),

2.50 (s, 3H), 2.51 (s, 3H), 3.28-3.38 (m, le)’ 4.38 (s, 3H), 6.68 (s, 1H), 7.71 (s, 1H).
LC/MS (m/z): caled. for CaoHasN7S (M+H)*: 396.6; found: 396.3. '
Ex.29: 'H NMR (CDCls), § 0.89 (t, J = 7.4 Hz, 6H), 1.73-1.94 (m, 4H), 2.23 (s, 3H),

2.50 (s, 3H), 2.52 (s, 3H), 3.28-3.37 (m, 1H), 4.30 (s, 3H), 6.62 (s, 1H), 7.63 (s, 1H).

LC/MS (m/z): calcd. for CyoHysN,S (M+H)TM: 396.6; found: 396.3.
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Example 30.

Preparation of 8-(1-ethyl-propyl)-2,6-dimethyl-3-(3-methyl-5-pyridin-4-yl-thiophen-2-

yl)-imidazo[ l,2-b]pyridazine.

A. 3-(5-Boronic acid-3-methyl-thiophen-2-yl)-8-(1-ethyl-propyl)-2,6-dimethyl-

imidazo[l,2-b]pyridazine.

To a -78 °C solution of 3-(5-bromo-3-methyl-thiophen-2-y1)-8-(1-ethyl-propyl)-

2,6-dimethyl-imidazo[/,2-b]pyridazine (1.20 g, 3.06 mmol) and THF (10 mL) is added

1.30 M n-Bu-Li (2.47 mL, 3.21 mmol) drop wise. The solution is stirred at —78 °C for

one hour. B(OMe); (0.38 mL, 3.65 mmol) is added and the solution is warmed to

ambient temperature and stirred for 2 hours. 1 M HCl is added and the solution stirred for

10 minutes extracted with CH,Cl, (2 X 30 mL), dried over MgSOQa., filtered and

concentrated to furnish the title compound (0.47 g, 1.32 mmol, 43%). '"H NMR (CDCly),
8 0.92 (t, J=7.5 Hz, 6H), 1.71-1.98 (m, 4H), 2.02 (s, 3H), 2.64 (s, 3H), 2.69 (s, 3H),

3.64-3.83 (m, 1H), 7.06 (d, J = 5.3 Hz, 1H), 7.54 (d, J = 5.3 Hz, 1H), 7.20 (s, 1H).

LC/MS (m/z): calcd. for C13H24BN30,S (M+H)+: 358.4; found: 358.2.

B. 8-(1-Ethyl-propyl)-2,6-dimethyl-3-(3-methyl-5-pyridin-4-yl-thiophen-2-yl)-

imidazol[/,2-b]pyridazine.

A solution of 3-(5-boronic acid-3-methyl-thiophen-2-yl)-8-(1-ethyl-propyl)-2,6-

dimethyl-imidazo[/,2-b]pyridazine (0.25 g, 0.70 mmol), 4-bromopyridine hydrochloride

(0.16 g, 0.84 mmol), and 2 M NayCOj3 (0.87 mL, 1.75 mmol) and n-PrOH (2.5 mL) is

degassed with nitrogen for 10 minutes. Pd(PPhs)4 (0.040 g, 0.035 mmol) is added and the
solution heated at 85 °C overnight. The solution is diluted with CH,Cl, (40 mL), washed

with 10% Na,CO; (30 mL), water (30 mL), brine (30 mL), dried over MgSO,, filtered

and concentrated. The residue is purified by ISCO column chromatography (20%-40%

EtOAc/hexane gradient) furnish the title compound (0.16 g, 0.41 mmol, 59%). '"H NMR
(CDCl3), 6 0.88 (t, J = 7.5 Hz, 6H), 1.74-1.93 (m, 4H), 2.17 (s, 3H), 2.49 (s, 3H), 2.52 (s,
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3H), 3.28-3.38 (m, 1H), 6.68 (s, 1H), 7.43 (s, 1H), 7.52 (d, J=5.5 Hz, 2H), 8.62 (d, J =

5.5 Hz, 2H). LC/MS (m/z): calcd. for Ca3HaeN4S (M+H)*: 391.2 found: 391.2.

Example 31.

Preparation of 8-(1-ethyl-propyl)-2,6-dimethyl-3-(3-methyl-5-pyridin-3-yl-thiophen-2-

yD-imidazo[l,2-b]pyridazine.

7
/ N s =N
Nl o\

To a —78 °C solution of 3-(5-bromo-3-methyl-thiophen-2-yl)-8-(1-ethyl-propyl)-

2,6-dimethyl-imidazo[l,2-b]pyridazine (0.50 g, 1.27 mmol), and THF (5 mL) is added

1.34 M n-Bu-Li (1.0 mL, 1.34 mmol). The solution is stirred for at -78 °C for 30 minutes

and 0.5 M ZnCl, in THF (2.7 mL, 1.34 mmol) is added and the solution warmed to

ambient temperature. After 30 minutes 3-bromopyridine (0.15 mL, 1.53 mmol) and

PACIL,(dppf) (0.047 g, 0.064 mmol) is added and the solution heated at 65 °C overnight.

The solution is diluted with CH>Cl, (40 mL), washed with 10% citric acid (20 mL), water

(20 mL), brine (20 mL) dried over MgSQ., filtered and concentrated. The residue is

purified by ISCO column chromatography (20%-40% EtOAc/hexane gradient)

concentrated and re-dissolved in Et,O. The solution is treated with Darco®-60 for 15

minutes, dried over Na,SQ,, and filtered thru celite® furnish the title compound (0.26 g,
0.67 mmol, 52%). 'H NMR (CDCls), § 0.88 (t, J = 7.5 Hz, 6H), 1.74-1.92 (m, 4H), 2.17
(s, 3H), 2.50 (s, 3H), 2.52 (s, 3H), 3.28-3.38 (m, 1H), 6.68 (s, 1H), 7.26-7.32 (m, 2H),

7.86 (dt, J = 7.9, 1.8 Hz, 1H), 850 (d, J = 3.2 Hz, 1H), 8.89 (s, 1H). LC/MS (m/z): calcd.

for C3HosN4S (M+H)*: 391.6; found: 391.2.
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Example 32.

Preparation of 8-(1-ethyl-propyl)-2,6-dimethyl-3-(3-methyl-5-pyridin-2-yl-thiophen-2-

yl)-imidazo[/,2-b]pyridazine.

S N=

L7\ /

=
~

Z-
\Z

 \2

To a mixture of 3-(5-bromo-3-methyl-thiophen-2-yl)-8-(1-ethyl-propyl)-2,6-

dimethyl-imidazo[1,2-b]pyridazine (0.50 g, 1.27 mmol) and PdCly(dppf) (0.047 g, 0.064

mmol) is added a 0.5 M solution of 2-pyridylzinc bromide in THF (5.1 mL, 2.55 mmol).

The mixture is stirred at 65 °C overnight, diluted with EtOAc (50 mL), washed with 10%

citric acid (50 mL), water (40 mL), brine (40 mL), dried over MgSQy, filtered and

concentrated. The residue is purified by ISCO column chromatography (20%-40%

EtOAc/hexane gradient) furnish the title compound (0.45 g, 1.15 mmol, 89%). '"H NMR
(CDCls), 8 0.88 (t, J = 7.5 Hz, 6H), 1.75-1.93 (m, 4H), 2.17 (s, 3H), 2.52 (s, 6H), 3.30-

3.39 (m, 1H), 6.67 (s, 1H), 7.12-7.16 (m, 1H), 7.53 (s, 1H), 7.63-7.71 (m, 2H), 8.57 (dt, J

= 1.3, 4.8 Hz, 1H). LC/MS (m/z): calcd. for Cy3HpsN4S (M+H)*": 391.6; found: 391.2.

‘ Example 33.

Preparation of 8-(1-ethyl-propyl)-2,6-dimethyl-3-(3-methyl-5-pyridin-2-yl-thiophen-2-

yD-imidazo[l,2-b]pyridazine hydrochloride.

To a solution of 8-(1-ethyl-propyl)-2,6-dimethyl-3-(3-methyl-5-pyridin-2-yl-

thiophen-2-yl)-imidazo[/,2-b]pyridazine (0.15 g, 38 mmol) and MeOH (2 mL) is added

AcCl (0.028 mL, 0.39 mmol). After one hour the solution is concentrated and the residue

recrystalized from EtOAc/ hexane furnish the title compound (0.11 g, 0.26 mmol, 69%).

'H NMR (CDCls), 8 0.97 (t, J = 7.4 Hz, 6H), 1.75-2.03 (m, 4H), 2.17 (s, 3H), 2.66 (s,

3H), 2.77 (s, 3H), 3.86-3.98 (m, 1H), 7.17 (s, 1H), 7.21-7.30 (m, 2H), 7.62 (bs, 1H), 7.67-
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7.7.82 (m, 2H), 8.60 (d, J = 4.8 Hz, 1H). LC/MS (m/z): calcd. for Co3HsCIN5S M+H)TM:

428.1; found: 391.2.

Example 34.

Preparation of 8-(1-ethyl-propyl)-2,6-dimethyl-3-[3-methyl-5-(2-methyl-2H-pyrazol-3-

yl)-thiophen-2-yl}-imidazo[],2-b]pyridazine.

N
77 |
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Using a procedure similar to Example 25, 1-methylpyrazole (0.17 g, 2.04 mmol),

1.56 M n-Bu-Li (1.34 mL, 2.09 mmol), ZnCl, (4.3 mL, 2.14 mmol), 3-(5-bromo-3-

methyl-thiophen-2-y1)-8-(1-ethyl-propyl)-2,6-dimethyl-imidazo[/,2-b]pyridazine (0.40 g,

1.02 mmol) and PdCl,(dppf) (0.037 g, 0.051 mmol) furnish the title compound (0.35 g,

0.89 mmol, 88%). 'H NMR (CDCls), § 0.88 (t, J = 7.5 Hz, 6H), 1.74-1.92 (m, 4H), 2.17

(s, 3H), 2.50 (s, 3H), 2.52 (s, 3H), 3.28-3.38 (m, 1H), 4.05 (s, 3H), 6.42 (d, /= 1.8 Hz,

1H), 6.68 (s, 1H), 7.08 (s, 1H), 7.46 (d, J = 1.8 Hz, 1H). LC/MS (m/z): calcd. for

CooHoyN5S (M+H)*: 394.7; found: 394.2.

Example 35.

Preparation of 8-(1-ethyl-propyl)-2,6-dimethyl-3-(3-methyl-5-thiazol-4-yl-thiophen-2-yl)- |
imidazo[/,2-b]pyridazine.

Using a procedure similar to Example 31, from 3-(5-bromo-3-methyl-thiophen-2-

yI)-8-(1-ethyl-propyl)-2,6-dimethyl-imidazo[/,2-b]pyridazine(0.40 g, 1.02 mmol), 1.34 M

n-Bu-Li (0.8 mL, 1.07 mmol), 0.5 M ZnCl, in THF (2.14 mL, 1.07 mmol), 4-bromo-

thiazole (0.20 mL, 1.22 mmol) and PdCl,(dppf) (0.037 g, 0.051 mmol) furnish the title

compound (0.16g, 0.40 mmol, 40%). "H NMR (CDCls), 8 0.92 (t, J = 7.4 Hz, 6H), 1.70-

1.96'(m, 4H), 2.17 (s, 3H), 2.64 (s, 3H), 2.66 (s, 3H), 3.38-3.48 (m, 1H), 7.16 (d, /= 1.8

6088



WO 2006/102194 PCT/US2006/009942

51

Hz, 1H), 7.44 (s, 1H), 7.51 (d, J = 1.8 Hz, 1H), 7.86 (d, J = 1.8 Hz, 1H). LC/MS (m/z):

caled. for Co1HauN4S, (M+H)*: 397.7; found: 397.2.

Example 36.

Preparation of 8-(1-ethyl-propyl)-2,6-dimethyl-3-[3-methyl-5-(6-methyl-pyridin-2-yl)-

thiophen-2-yl]-imidazo[/,2-b]pyridazine.

Using a procedure similar to Example 32, 3-(5-bromo-3-methyl-thiophen-2-y1)-8-

(1-ethyl-propyl)-2,6-dimethyl-imidazo[,2-b]pyridazine (0.60 g, 1.53 mmol) and

PdCl,(dppf) (0.056 g, 0.076 mmol) and 0.5 M solution of 6-methyl-2-pyridylzinc

bromide in THF (6.0 mL, 3.06 mmol) furnish the title compound (0.29 g, 0.72 mmol,

47%). "HNMR (CDCly), § 0.89 (t, J = 7.5 Hz, 6H), 1.73-1.93 (m, 4H), 2.16 (s, 3H), 2.50

(s, 3H), 2.52 (s, 3H), 2.58 (s, 3H), 3.31-3.40 (m, 1H),

6.67 (s, 1H), 7.00 (d, J = 7.9 Hz, 1H), 7.45 (d, J = 7.9 Hz, 1H), 7.52 (s, 1H), 8.56 (t, J =

7.7 Hz, 1H). LC/MS (m/z): calcd. for Cz4HzsNy (M+H)*: 405.7; found: 405.2.

Example 37.

Preparation of 8-(1-ethyl-propyl)-2,6-dimethyl-3-(3-methyl-5-phenyl-thiophen-2-yl)-

imidazo[l,2-b]pyridazine.

Using a procedure similar to Example 32, 3-(5-bromo-3-methyl-thiophen-2-yl)-8-

(1-ethyl-propyl)-2,6-dimethyl-imidazo[1,2-b]pyridazine (0.50 g, 1.27 mmol) and

PdCl,(dppf) (0.05 g, 0.069 mmol) and 0.5 M solution of phenylzinc iodide in THF (5.5

mL, 2.76 mmol) furnish the title compound (0.25 g, 0.64 mmol, 50%). 'H NMR
(CDCl3), 6 0.90 (t, J = 7.5 Hz, 6H), 1.76-1.94 (m, 4H), 2.17 (s, 3H), 2.52 (s, 3H), 2.53 (s,
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3H), 3.31-3.41 (m, 1H), 6.68 (s, 1H), 7.26 (s, 1H), 7.27-30 (m, 1H), 7.35-7.41 (m, 2H),

7.61-7.66 (m, 2H). LC/MS (m/z): calcd. for CpsHp7N3S (M+H)": 390.3; found: 390.3.

Example 38.

Preparation of 8-(1—ethylepropyl)—3-[5~(3—fluoro-phenyl)-S—methyl—thiophen—Z—yI]—2,6—
dimethyl-imidazo[/,2-b]pyridazine.

Using a procedure similar to Example 32, 3-(5-bromo-3-methyl-thiophen-2-y1)-8-

(1-ethyl-propyl)-2,6-dimethyl-imidazo[/,2-b]pyridazine (0.50 g, 1.27 mmol) and

PdCl,(dppf) (0.047 g, 0.063 mmol) and 0.5 M solution of 3-flourophenylzinc iodide in

THF (5.1 mL, 2.55 mmol) furnish the title compound (0.24 g, 0.59 mmol, 46%). 'H
NMR (CDCly), 6 0.90 (t, J = 7.5 Hz, 6H), 1.76-1.94 (m, 4H), 2.17 (s, 3H), 2.51 (s, 3H),

2.53 (s, 3H), 3.31-3.39 (m, 1H), 6.69 (s, 1H), 6.94-7.01 (m, 1H), 7.26 (s, 1H), 7.30-7.42

(m, 3H). LC/MS (m/z): calcd. for Co4H26FN3S (M+H)": 408.7; found: 408.2.

Example 39.

Preparation of 8-(1-ethyl-propyl)-3-[5-(4-fluoro-phenyl)-3-methyl-thiophen-2-yl]-2,6-

dimethyl-imidazo[l,2-b]pyridazine.

N
7|
N/ ] S

=N | F

A slurry of 0.05 g/mL of Reike® Zn in THF (0.26 g, 4.01 mmol) and 1-bromo-4-
fluoro-benzene (0.29 mL, 2.68 mmol) is heated at a reflux overnight. The solution is -

filtered under nitrogen. 3-(5-bromo-3-methyl-thiophen-2-yl)-8-(1-ethyl-propyl)-2,6-

dimethyl-imidazo[l,2-b]pyridazine (0.35 g, 0.89 mmol) and PdClx(dppf) (0.033 g, 0.045

mmol) are added, and the solution is heated at a reflux overnight diluted with EtOAc (30

mL), washed with 10% citric acid (20 mL), water (20 mL), brine (20 mL), dried over

MgSQ,, filtered and concentrated. The residue is purified by ISCO column
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chromatography (10%-15% EitOAc/hexane gradient) furnish the title compound (0.091 g,

0.22 mmol, 25%). 'H NMR (CDCly), & 0.88 (t, J = 7.5 Hz, 6H), 1.74-1.92 (m, 4H), 2.15
(s, 3H), 2.50 (s, 3H), 2.52 (s, 3H), 3.30-3.38 (m, 1H), 6.68 (s, 1H), 7.08 (d, / = 8.8 Hz,

2H),7.18 (s, 1H), 7.59 (dd, J = 8.5, 5.3 Hz, 2H). LC/MS (m/z): calcd. for Co4H6FN3S

(M+H)*: 408.7; found: 408.3.

Example 40.

Preparation of 8-(1-ethyl-propyl)-2,6-dimethyl-3-[3-ethyl-5-(6-methyl-pyridin-2-yi)-

thiophen-2-yl]-imidazo[/,2-b]pyridazine.

N .

7
/N S N=/% VW,

Using a procedure similar to Example 31, 2-bromo-6-ethyl pyridine (0.26 g, 1.41

mmol), 1.56 M n-Bu-Li (0.94 mL, 1.47 mmol), 0.5 M ZnCl, in THF (3.0 mL, 1.53

mmol), 3-(5-bromo-3-methyl-thiophen-2-y1)-8-(1-ethyl-propyl)-2,6-dimethyl-

imidazo[1,2-b]pyridazine (0.50 g, 1.27 mmol) and PdCly(dppf) (0.047 g, 0.064 mmol)

produce the title compound (0.15 g, 0.36 mmol, 28%). 'H NMR (CDCl3), 8 0.90 (t, J =
7.5 Hz, 6H), 1.34 (t, J = 7.5 Hz, 3H), 1.75-1.94 (m, 4H), 2.16 (s, 3H), 2.51 (s, 3H), 2.52

(s, 3H), 2.85 (q, J = 16.2, 7.5 Hz, 2H), 3.31-3.41 (m, 1H), 6.67 (s, 1H), 701 (d,J="7.8

Hz, 1H), 7.46 (d, J = 7.9 Hz, 1H), 7.53 (s, 1H), 8.59 (t, J= 7.8 Hz, 1H). LC/MS (m/z):

caled. for CysHzoN4S (M+H)TM: 419.3; found: 419.3.

Z
.

Example 41.

Preparation of 8-(1-ethyl-propyl)-2,6-dimethyl-3-[3-methyl-5-(6-methyl-pyridin-2-yl)-

thiophen-2-yl]-imidazo[/,2-b]pyridazine hydrochloride.

Using a procedure similar to Example 33, 8-(1-ethyl-propyl)-2,6-dimethyl-3-[3-

methyl-5-(6-methyl-pyridin-2-yl)-thiophen-2-yl]-imidazo[,2-b]pyridazine (0.55 g, 1.36
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mmol), MeOH (6 mL) and AcCl (0.098 mL, 1.36 mmol) furnish the title compound (0.11
g, 0.25 mmol, 42%). "H NMR (CDCl3), 8 0.96 (t, J = 7.2 Hz, 6H), 1.74-1.89 (m, 2H),

1.89-2.02 (m, 2H), 2.22 (s, 3H), 2.68 (s, 3H), 2.78 (s, 3H), 3.08 (s, 3H), 3.88-3.98 (m,
1H), 7.23 (s, 1H), 7.40 (d, J = 6.9 Hz, 1H), 7.71 (d, J = 4.8 Hz, 1H), 8.06 (s, 1H), 8.82 (s,

1H). LC/MS (m/z): calcd. for Co4H29CIN4S (M+H)+: 441.3; found: 405.2.

Example 42.

Preparation of 8-(1-ethyl-propyl)-2,6-dimethyl-3-(3-methyl-5-thiazol-2-yl-thiophen-2-yl)-

Nf%i
N S S

=Nl _y \N]
Using a procedure similar to Example 32, 3-(5-bromo-3-methyl-thiophen-2-yl)-8-

(1-ethyl-propyl)-2,6-dimethyl-imidazo[],2-b]pyridazine (0.46 g, 1.17 mmol), 0.5 M 2-

thiazolylzinc bromide in THF (4.7 mL, 2.35 mmol) and PdCly(dppf) (0.043 g, 0.059

mmol) furnish the title compound (0.32 g, 0.81 mmol, 70%). 'H NMR (CDCls), § 0.90 (t,

J=17.5 Hz, 6H), 1.76-1.94 (m, 4H), 2.18 (s, 3H), 2.52 (s, 3H), 2.53 (s, 3H), 3.31-3.40 (m,

1H), 7.70 (s, 1H), 7.27 (d, J = 3.6 Hz, 1H), 7.47 (s, 1H), 7.78 (d, J = 3.6 Hz, 1H). LC/MS

(m/z): caled. for Co1H24N4S, (M+H)TM: 397.7; found: 397.1.

imidazo[1,2-b]pyridazine.

Example 43.

Preparation of 8-(1-ethyl-propyl)-2,6-dimethyl-3-(3-methyl-5-pyrazin-2-yl-thiophen-2-

yl)-imidazo[],2-b]pyridazine.

N
7/ N I s, N=
= T )0

N

Using a procedure similar to Example 31, 3—(5—brom0—3—methyl—thiophen-Z-yl)-8;
(1-ethyl-propyl)-2,6-dimethyl-imidazo[1,2-b]pyridazine (0.40 g, 1.02 mmol) (example

Rupp-2), 2-chloropyrazine (0.11 mL, 1.22 mmol), 1.42 M »n-Bu-Li (1.52 mL, 1.07

mmol), 0.5 M ZnCl, in THF (2.14 mL, 1.07 mmol), and PdCl,(dppf) (0.037 g, 0.051
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mmol) furnish the title compound (0.19 g, 0.49 mmol, 48%). 'H NMR (CDCls), 8 0.90 (t,
J=17.5Hz, 6H), 1.75-1.94 (m, 4H), 2.20 (s, 3H), 2.52 (s, 3H), 2.53 (s, 3H), 3.31-3.40 (m,

1H), 6.69 (s, 1H), 7.63 (s, 1H), 8.40 (d, J = 2.6 Hz, 1H), 8.51 (t, J = 1.9 Hz, 1H), 8.96 (d,

J=0.9 Hz, 1H). LC/MS (m/z): calcd. for CooHysNsS (M+H)TM: 392.3; found: 392.2.

Example 44.

Preparation of 8-(1-ethyl-propyl)-2,6-dimethyl-3-(4-methyl-[2,2']bithiophenyl-5-yl)-

imidazo[/,2-b]pyridazine.

Using a procedure similar to Example 32, from 3-(5-bromo-3-methyl-thiophen-2-

y1)-8-(1-ethyl-propyl)-2,6-dimethyl-imidazo[1,2-b]pyridazine (0.30 g, 0.76 mmol), 0.5 M

2-thiophenlyzinc bromide in THF (3.0 mL, 1.53 mmol) and PdCl»(dppf) (0.028 g, 0.038

mmol) furnish the title compound (0.25g, 0.63 mmol, 83%). 'H NMR (CDCls), & 0.89 (t,
J=7.5Hz, 6H), 1.75-1.93 (m, 4H), 2.14 (s, 3H), 2.50 (s, 3H), 2.53 (s, 3H), 3.30-3.39 (m,

1H), 6.68 (s, 1H), 7.02 (dd, J = 5.0, 3.6 Hz, 1H), 7.11 (s, 1H), 7.19 (d, J = 3.6 Hz, 1H),

7.19 (dd, J = 5.0, 1.0 Hz, 1H). LC/MS (m/z): calcd. for CooHpsN3S,; (M+H)TM: 396.7;
found: 396.2. |

Example 45.

Preparation of 3-(5-butyl-3-methyl-thiophen-2-yl)-8-(1-ethyl-propyl)-2,6-dimethyl-

imidazo[1,2-b]pyridazine.

Using a procedure similar to Example 25 from 3-(5-bromo-3-methyl-thiophen-2-

y1)-8-(1-ethyl-propyl)-2,6-dimethyl-imidazo[l,2-b]pyridazine (0.40 g, 0.1.02 mmol), 1.34

M n-Bu-Li (1.60 mL, 2.14 mmol), 0.5 M ZnCl, (4.3 mL, 2.14 mmol) and PdCl>(dppf)

(0.037 g, 0.051 mmol) furfiishes the title compound (0.25g, 0.69 mmol, 68%). 'H NMR
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(CDCl), 8 0.88 (t, J = 7.5 Hz, 6H), 0.97 (t, J = 7.5 Hz, 3H), 1.40-1.51 (m, 2H), 1.67-1.92

(m, 6H), 2.07 (s, 3H), 2.46 (s, 3H), 2.51 (s, 3H), 2.83 (t, / = 8.0 Hz, 2H), 3.30-3.38 (m,

1H), 6.64 (s, 1H), 6.70 (s, 1H) LC/MS (m/z): calcd. for C22H31N3S (M+H)*: 370.3; found:

370.2.

~ Example 46.

Preparation of 8-(1-ethyl-propyl)-2,6-dimethyl-3-[3-methyl-5-(1-methyl-/ H-pyrazol-3-

yl)-thiophen-2-yll-imidazo[/,2-b]pyridazine.

Using a procedure analogous to Example 31, 3-(5-bromo-3-methyl-thiophen-2-

y1)-8-(1-ethyl-propyl)-2,6-dimethyl-imidazo[,2-b]pyridazine (0.40 g, 1.02 mmol), 1.42

M n-Bu-Li (0.75 mL, 1.07 mmol), 0.5 M ZnCl, in THF (2.14 mL, 1.07 mmol), 3-bromo-

1-methyl-1H-pyrazole (Pavlik, J.; Kurzweil, E.; J. Org. Chem., 1991, 56, 22, 6313)

(0.20 g, 1.22 mmol) and PdCl,(dppf) (0.037 g, 0.051 mmol) furnish the title compound

(0.041g, 0.10 mmol, 10%). '"H NMR (CDCls) 8 0.90 (t, J = 7.5 Hz, 6H), 1.75-1.94 (m,

4H), 2.15 (s, 3H), 2.51 (s, 3H), 2.52 (s, 3H), 3.31-3.41 (m, 1H), 3.95 (s, 3H), 6.47 (d, J =

2.2 Hz, 1H), 6.67 (s, 1H), 7.25 (s, 1H), 7.36 (d, J = 2.2 Hz, 1H). LC/MS (m/z): calcd. for

C2H27NsS (M+H)*': 394.3; found: 394.2.

Example 47.

Preparation of 8-(1-ethyl-propyl)-2,6-dimethyl-3-[4-methyl-2-(2-methyl-2H-

[1,2,4]triazol-3-yl)-thiazol-5-yl]-imidazo[,2-b]pyridazine.

82 mg of 1-Methyl-1,2,4-triazole (0.99 mmol) is dissolved in 2 ml of dry THF and

cooled to —78°C and 0.4 ml of n-butyllithium 2.5 M in hexane (0.99 mmol) is added. The

reaction mixture is stirred at —78C to room temperature for 10min and cooled to —78°C
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again. 1.98 ml of 0.5 M zinc chloride 0.5 M solution in THF (0.99 mmol) is added and

stirred at —78C to room temperature for 15 min. 265 mg of 3-(2-bromo-4-methyl-thiazol-

5-y1)-8-(1-ethyl-propyl)-2,6-dimethyl-imidazo[ 1,2-b]pyridazine (0.66 mmol) and 27 mg

of PACI2(dppf) (0.033 mmol) are added and the vial is capped with a Teflon cap and

heated at 80°C for 2 days. The reaction is cooled to room temperature and quenched with

sat. NH4Cl and extracted with CH2CI2. The separated CH2CI2 layer is dried over

Na2S04 and evaporated. The crude product is applied onto a silica-gel chromatography

column (Hexane : AcOEt : 2 M NH3 in MeOH=10:2:1) to give 57 mg of the title product.
Yield 22%. mass spectrum (m/e):396(M+1). 'H-NMR (CDCI3): & 7.96 (s, 1H), 6.77 (s,
1H), 4.45 (s, 3H), 3.36 (m, 1H), 2.55 (s, 3H), 2.52 (s, 3H), 2.47 (s, 3H), 1.88 (m, 4H),

0.92 (t, J=7.3Hz, 6H).

Example 48.

Preparation of 3-[4-bromo-2-(2-methyl-2H-[1,2,4]triazol-3-yl)-thiazol-5-y1]-8-(1-ethyl-

propyD)-2,6-dimethyl-imidazo[/,2-b]pyridazine.

> [/ /N&S \N\N
N Br N/ \N/”

82 mg of 1-methyl-1,2,4-triazole (0.99 mmol) is dissolved in 2 ml of dry THF and

cooled to —78°C and 0.4 ml of n-butyllithium 2.5 M in hexane (0.99 mmo]) is added. The

reaction mixture is stirred at —78°C to room temperature for 10min and cooled to —78°C

again. 1.98 ml of 0.5 M zinc chloride 0.5 M solution in THF (0.99 mmol) is added and

stirred at —78°C to room temperature for 15min. 152 mg of 3-(2,4-dibromo-thiazol-5-yl)-

8-(1-ethyl-propyl)-2,6-dimethyl-imidazo[/,2-blpyridazine (0.33 mmol) and 27 mg of

PAC12(dppf) (0.033 mmol) are added and the vial is capped with a Teflon cap and heated

at 80°C for 2days. The reaction is cooled to room temperature and quenched with sat.

NHA4CI and extracted with CH2CI2. The separated CH2CI2 layer is dried over Na2SO4

and evaporated. The crude product is applied onto a silica-gel chromatography column

(Hexane:AcOEt:2M NH3 in MeOH=10:2:1) to give 88mg of the title product. Yield 54%.
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mass spectrum (m/e):461(M+1). "H-NMR (CDCI3): 7.98 (s, 1H), 6.77 (s, 1H), 4.44 (s,

3H), 3.35 (m, 1H), 2.59 (s, 3H), 2.55 (s, 3H), 1.88 (m, 4H), 0.92 (t, J=7.5Hz, 6H).

Example 49.

Preparation of 3-[4-chloro-2-(2-methyl-2H-[1,2,4]triazol-3-yl)-thiazol-5-y1}-8-(1-ethyl-

propyl)-2,6-dimethyl-imidazo[l,2-b]pyridazine.

> |/ /N:&S \N\N
N y ~N/ \NJ

175 mg of 3—[4—B1'0mo—2—(2—methy1—2H—[1,2,4}triazol—3-y1)—thiazol—S-yl]-S-(1- ;

ethyl-propyl)-2,6-dimethyl-imidazo[1,2-b]pyridazine (0.38 mmol) and 56 mg of copper

chloride (0.57 mmol) are placed into 4 ml vial with 3.0 ml of dry DMF and the vial is

capped with a Teflon cap. The vial is heated at 130°C overnight. The reaction mixture is

applied onto a silica-gel chromatography column (Hexane:AcOEt=3:1 and

hexane:AcOFEt=8:1) to give 91 mg of crude product. The pure product is recrystalized

from Et20/Hexane. 73 mg (46%). mass spectrum (m/e):416(M+1). 'TH-NMR (CDCI3):
7.98 (s, 1H), 6.80 (s, 1H), 4.44 (s, 3H), 3.35 (m, 1H), 2.59 (s, 3H), 1.88 (m, 4H), 0.92 (t,

J=7.5Hz, 6H). ‘

Example 50.

Preparation of 8-(1-ethyl-propyl)-2,6-dimethyl-3-(4-methyl-oxazol-5-yl)-imidazo[/,2-

blpyridazine.

N
\LN

686 mg of 8-(1-Ethyl-propyl)-3-iodo-2,6-dimethyl-imidazo[/,2-b]pyridazine (2.0

mmol), 830 mg of 4-methyl-oxazole. (10 mmol), 105 mg of triphenylphosphine ( 0.4

mmol) and 1.30 g of cesium carbonate (4.0 mmol) are placed into tube with 10 ml of dry
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DMEF. N2 gas is bubbled in for 20min and 92 mg of Pd2dba3 (0.1 mmol) is added. The

tube is sealed and heated at 130°C overnight. After being cooled to room temperature,

water and CHCI2 are added to the mixture. The CHCI2 layer is separated, washed with

sat. NaCl , dried over Na2SO4 and evaporated. The crude product is applied onto a silica-

gel chromatography column (Hexane:AcOEt=5:1) to give 234 mg of the title product.

Yield 39%. mass spectrum (m/e):299(M+1). TH-NMR (CDCI3): 8.06 (s, 1H), 6.75 (s,
1H), 3.34 (m, 1H), 2.56 (s, 3H), 2.50 (s, 3H), 2.29 (s, 3H), 1.86 (m, 4H), 0.90 (t, J=7.4Hz,

6H).

Example 51.

Preparation of N-{5-[8-(1-Ethyl-propyl)-2,6-dimethyl-imidazo[,2-b]pyridazin-3-yl]-4-

methyl-oxazol-2-yl}-dimethylamine.

N

0]
/ N O /

N

A. 3-(2-Bromo-4-methyl-oxazol-5-yl)-8-(1-ethyl-propyl)-2,6-dimethyl-imidazo[ 1,2-

b]pyridazine.

230 mg of 8-(1-Ethyl-propyl)-2,6-dimethyl-3-(4-methyl-oxazol-5-yl)-

imidazo[1,2-b]pyridazine (0.77 mmol) is dissolved in 20 ml of CH2CI2 and 178 mg of

NBS (1.0 mmol) is added. The reaction mixture is stirred at room temperature overnight.

The reaction mixture is washed with sat. Na28203, sat. NaCl, dried over Na2SO4 and

evaporated. The crude product is applied onto a silica-gel chromatography column

(Hexane:AcOEt=3:1) to give 36 mg of the title compound. Yield 12%. mass spectrum

(m/e):378(M+1). "H-NMR (CDCI3): 6.82 (s, 1H), 3.39 (m, 1H), 2.58 (s, 3H), 2.53 (s,

3H), 2.26 (s, 3H), 1.85 (m, 1H), 0.89 (t, J=7.4Hz, 6H).

B. N-{5-[8-(1-Ethyl-propyl)-2,6-dimethyl-imidazo[l,2-b]pyridazin-3-yl]-4-methyl-

oxazol-2-yl}-dimethylamine.

32 mg of 3-(2-Bromo-4-methyl-oxazol-5-yl)-8-(1-ethyl-propyl)-2,6-dimethyl-

imidazo[l,2-b]pyridazine (0.08 mmol) and 78 mg of cesium carbonate (0.24 mmol) are

placed into vial with 3 ml of dimethylamine 2.0 M in THF. The vial is capped with a
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Teflon cap and heated at 110°C for 3days. The reaction mixture is cooled to room

temperature, concentrated, and applied onto a silica-gel chromatography column (Hexane

:AcOEt:2M NH3 in MeOH=10:2:1) to give 24 mg of the title product. Yield 89%. mass

spectrum (m/e):342(M+1). 'H-NMR (CDCI3): 6.71(s, 1H), 3.34 (m, 1H), 3.13 (s, 6H),

2.56 (s, 3H), 2.49 (s, 3H), 2.14 (s, 3H), 1.84 (m, 4H), 0.89 (t, J=7.5Hz, 6H).

Example 52.

Preparation of 8-(1-ethyl-propyl)-2,6-dimethyl-3-[(4-methyl-2-ethylamino)-thiazol-5-yl]-

imidazo[/,2-b]pyridazine.

=N
~ N/

N

7N/iN/\\
The title compound is prepared essentially as described in Example 51B. employing 2.0

ml of ethylamine 2.0 M in THF and 182 g of cesium carbonate (0.56 mmol), 78%. mass

spectrum (m/e):358 (M+1); 1H-NMR (CDCI3): 6.69(s, 1H), 5.23(br, 1H), 3.38(m, 3H),

2.56(s, 3H), 2.46(s, 3H), 2.17(s, 3H), 1.85(m, 4H), 1.35(t, 3H, J=7.2Hz), 0.90(t, 6H,

J=7.2Hz).

Example 53.

Preparation of 3-[5-(2,4-dimethyl-thiazol-5-yl)-3-methyl-thiophen-2-y1]-8-(1-ethyl-

propyl)-2,6-dimethyl-imidazo[,2-b]pyridazine.

N
|

/ N /N
= s\

To a —78 °C mixture of 2,4-dimethylthiazole (0.23 g, 2.04 mmol) and THF (3 mL)

is added 1.6 M #Bu-Li in hexane (1.30 mL, 2.09 mmol). The mixture is stirred at —78°C

for 15 minutes. 0.5 M ZnCl, in THF (4.3 mL, 2.14 mmol) is added and the solution

warmed to ambient temperature. 3-(5-bromo-3-methyl-thiophen-2-y1)-8-(1-ethyl-propyl)-
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2,6-dimethyl-imidazo[,2-b]pyridazine (0.40 g, 1.02 mmol) and PdCl,(dppf) (0.037 g,

0.051 mmol) is added and mixture is stirred at 65 °C overnight, diluted with EtOAc (20

mlL.), washed with 10% citric acid (15 mL), water (15 mL), brine (15 mL), dried over

MgSOy, filtered and concentrated. The residue is purified by silica gel chromatography
(0%-15% EtOAc/hexane gradient) furnish the title compound (0.21 g, 0.49 mmol, 49%).
'H NMR (CDCls), § 0.87 (t, J = 7.5 Hz, 6H), 1.73-1.91 (m, 4H), 2.14 (s, 3H), 2.49 (s,

3H), 2.52 (s, 3H), 2.57 (s, 3H), 2.66 (s, 3H), 3.28-3.38 (m, 1H), 6.68 (s, 1H), 7.00 (s, 1H).

LC/MS (m/z): caled. for CosHasNgS2 (M+H)TM: 425.3; found: 425.2.

Example 54.

Preparation of 3-[5-(4,5-dimethyl-thiazol-2-yl)-3-methyl-thiophen-2-yl]-8-(1-ethyl-

propyl)-2,6-dimethyl-imidazo[,2-b]pyridazine.

0]
/ S

Using a procedure similar to Example 25, from 4,5-dimethylthiazole (0.22 mL,

2.04 mmol), 1.56 M n-Bu-Li (1.34 mL, 2.09 mmol), ZnCl, (4.3 mL, 2.14 mmol), 3-(5-

Zy

bromo-3-methyl-thiophen-2-yl)-8-(1-ethyl-propyl)-2,6-dimethyl-imidazo[ 1, 2-

blpyridazine (0.40 g, 1.02 mmol) and PdCly(dppf) (0.037 g, 0.051 mmol) furnish the title

compound (0.27 g, 0.64 mmol, 63%). 'H NMR (CDCls), 5 0.89 (t, J = 7.5 Hz, 6H), 1.74-

1.91 (m, 4H), 2.13 (s, 3H), 2.36 (s, 3H), 2.38 (s, 3H), 2.49 (s, 3H), 2.51(s, 3H), 3.29-3.38

(m, 1H), 6.67 (s, 1H), 7.32 (s, 1H). LC/MS (m/z): calcd. for C3HzsN4S2 (M+H)*: 425.3;

found: 425.2.

Example 55.

Preparation of 8-(1-ethyl-propyl)-2,6-dimethyl-3-[3-methyl-5-(2-methyl-pyridin-4-yl)-

thiophen-2-yl]-imidazo[/,2-b]pyridazine.
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Using a procedure similar to Example 31, from 4-bromo-2-methyl pyridine

(Fukaya et. el. Chem. Pharm. Bull., 1990, 38, 2446) (0.21 g, 1.22 mmol), 1.56 M n-Bu-

Li (0.69 mL, 1.07 mmol), 0.5 M ZnCl, in THF (2.2 mL, 1.12 mmol), 3-(5-bromo-3-

methyl-thiophen-2-yl)-8-(1-ethyl-propyl)-2,6-dimethyl-imidazo[1,2-b]pyridazine (0.40 g,

1.02 mmol) and PdCly(dppf) (0.037 g, 0.051 mmol) furnish the title compound (0.058 g,

0.14 mmol, 14%). 'H NMR (CDCl3), § 0.87 (t, J = 7.5 Hz, 6H), 1.73-1.91 (m, 4H), 2.16

(s, 3H), 2.48 (s, 3H), 2.51 (s, 3H), 2.58 (s, 3H), 3.27-3.37 (m, 1H), 6.68 (s, 1H), 7.29 (d, J

= 5.3 Hz, 1H), 7.35 (s, 1H), 7.41 (s, 1H), 8.46 (t, J = 5.3 Hz, 1H). LC/MS (m/z): calcd.

for CoaHagN4S (M+H)+: 405.3; found: 405.2.

Example 56.

Preparation of 8-(1-ethyl-propyl)-2,6-dimethyl-3-[3-methyl-5-(1-methyl-/ H-pyrazol-4-

yl)-thiophen-2-yl]-imidazo[],2-b]pyridazine.

N

7N S: =Nfig; /7NN
Using a procedure analogous to Example 31, from 3-(5-bromo-3-methyl-

thiophen-2-y1)-8-(1-ethyl-propyl)-2,6-dimethyl-imidazo[/,2-b]pyridazine (0.40 g, 1.02

mmol), 1.42 M n-Bu-Li (0.75 mL, 1.07 mmol), 0.5 M ZnCl, in THF (2.14 mL, 1.07

mmol), 4-bromo-1-methyl-1H-pyrazole (0.25 g, 1.53 mmol) and PdClx(dppf) (0.037 g,

0.051 mmol) furnishes the title compound (0.092g, 0.23 mmol, 23%). 'H NMR (CDCl)
50.88 (t, J = 7.4 Hz, 6H), 1.73-1.92 (m, 4H), 2.12 (s, 3H), 2.48 (s, 3H), 2.52 (s, 3H),

3.29-3.38 (m, 1H), 3.92 (s, 3H), 6.66 (s, 1H), 6.98 (s, 1H), 7.54 (s, 1H), 7.68 (s, 1H).

LC/MS (m/z): calcd. for CopHp7N5S (M+H)*: 394.3; found: 394.2.
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Example 57.

Preparation of 4-{5-[8-(1-ethyl-propyl)-2,6-dimethyl-imidazo[],2-b]pyridazin-3-yl]-4-

methyl-thiophen-2-yl }-tetrahydro-pyran-4-ol.

2 N=N
Y\N,N

/S
— OH

O

To a -78°C solution of 3-(5-bromo-3-methyl-thiophen-2-yl)-8-(1-ethyl-propyl)-

2,6-dimethyl-imidazo[1,2-b]pyridazine (0.60 g, 1.53 mmol) and THF (10 mL) is added

1.56 M n-Bu-Li (1.03 mL, 1.61 mmol). After 30 minutes tetrahydro-pyran-4-one (0.21

mL, 2.29 mmol) is added over 5 minutes. The solution is stirred at —78°C for 2 hours,

warmed to ambient temperature, diluted with EtOAc (50 mL), washed with sat. NH4Cl

(50 mL), dried over MgSOy, filtered and concentrated. The residue is purified by ISCO

column chromatography (20%-100% EtOAc/hexane gradient) furnish the title compound

(0.38 g, 0.92 mmol, 60%). '"H NMR (CDCly), 8 0.88 (t, J = 7.5 Hz, 6H), 1.74-1.91 (m,

4H), 1.91-2.00 (m, 2H), 2.11 (s, 3H), 2.20-2.30 (m, 2H), 2.46 (s, 3H), 2.51 (s, 3H), 3.30-

3.39 (m, 1H), 3.83-3.98 (m, 5H), 6.66 (s, 1H), 6.93 (s, 1H). LC/MS (n/z): calcd. for
Ca3H31N30,S (M+H)TM: 414.3; found: 414.2.

Example 58.

Preparation of 8-(1-ethyl-propy!)-2,6-dimethyl-3-[3-methyl-5-(tetrahydro-pyran-4-yl)-

thiophen-2-yl]-imidazo[1,2-b]pyridazine.

N
¢ |

I NN s
=N | O

Method A.

To a solution of 4-{5-[8-(1-ethyl-propyl)-2,6-dimethyl-imidazo[/,2-b]pyridazin-

3-yl]-4-methyl-thiophen-2-yl}-tetrahydro-pyran-4-ol (0.25 g, 0.604 mmol) and CH,Cl,
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(10 mL) is added TFA (0.79 mL, 10.28 mmol) and Et3SiH (0.25 mL, 1.57 mmol). The

solution is concentrated, dissolved in EtOAc (30 mL), washed with sat. NaHCO3 (30

mL), dried over MgSOQy, filtered and concentrated. The residue is purified by ISCO

column chromatography (10%-15% EtOAc/hexane gradient), is dissolved in EtOH (25

mL), 10 % Pd/C (0.07 g, 0.066 mmol) is added and the solution stirred under an

atmosphere of Hy. After 2 hours the solution is filtered thru celite® and concentrated.
The residue is purified by ISCO column chromatography (30% EtOAc in hexane) furnish

the title compound (0.033 g, 0.083 mmol, 14%). '"H NMR (CDCls), § 0.88 (t, J = 7.5 Hz,
6H), 1.74-1.95 (m, 4H), 1.97-2.04 (m, 2H), 2.09 (s, 3H), 2.20-2.30 (mm, 2H), 2.46 (s, 3H),

2.52 (s, 3H), 3.00-3.11 (m, 1H), 3.30-3.40 (m, 1H), 3.54 (dt, J = 11.8, 2.2 Hz, 2H), 4.08

(dd, J = 11.8, 2.2 Hz, 2H), 6.65 (s, 1H), 6.75 (s, 1H). LC/MS (m/z): calcd. for

C23H3;N30S (M+H)TM: 398.7; found: 398.2.

Method B.

A. 4-(5-Bromo-4-methyl-thiophen-2-yl)-tetrahydro-pyran-4-ol.

To a -78°C solution of 2-bromo-3-methyl-thiophene (2.0 g, 17.75 mmol) and THF

(30 mL) is added 2.0 M LDA (9.32 mL, 18.63 mmol). After 30 minutes at —78°C

tetrahydro-pyran-4-one (2.3 mL, 23.07 mmol) is added and the solution is warmed to

ambient temperature. The solution is washed with sat. NH4C1 (30 mL). The aqueous

phases is extracted with EtOAc. The combined organic layers are dried over MgSQOy,

filtered and concentrated. The residue is purified by ISCO column chromatography

(30%-100% EtOAc/hexane gradient) furnish the title compound (2.3 g, 8.30 mmol, 47%).

'"H NMR (CDCly), § 1.82 (m, 2H), 2.00 (s, 3H), 2.06-2.15 (m, 3H), 2.16 (s, 3H), 3.77-

3.84 (m, 2H), 3.87dt,/=11.3,2.2 Hz, 2H), 6.67 (s, 1H). LC/MS (m/z): calcd. for
C1oH13BrO,S (M+H)": 277.0; found: 260.9.

B. 4-(5-Bromo-4-methyl-thiophen-2-yl)-tetrahydro-pyran.

To a solution of 4-(5-bromo-4-methyl-thiophen-2-yl)-tetrahydro-pyran-4-ol (2.3 g,

8.30 mmol) and 1,2-dichloroethane (50 mL) is added Znl, (3.97 g, 12.45 mmol) and

sodium cyanoborohydride (3.91, 62.23 mmol). The solution is stirred for 1 hour, filtered
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thru celite and concentrated. The residue is purified by ISCO column chromatography

(5%-10% EtOAc/hexane gradient) furnish the title compound (1.53 g, 5.86 mmol, 71%).

"H NMR (CDCl), § 1.69-1.82 (m, 2H), 1.84-1.92 (m, 2H), 2.14 (s, 3H), 2.84-2.98 (m,

1H), 3.49 (dt, J = 11.8, 2.2 Hz, 2H), 4.00-4.07 (m, 2H), 6.51 (s, 1H).

C. 8-(1-Ethyl-propyl)-2,6-dimethyl-3-[3-methyl-5-(tetrahydro-pyran-4-yl)-thiophen-2-

yl]-imidazo[l,2-b]pyridazine.

Using a procedure similar to Example 25, 4-(5-bromo-4-methyl-thiophen-2-yl)-

tetrahydropyran (0.83 g, 3.19 mmol), 1.56 M n-Bu-Li (2.04 mL, 3.19 mmol), ZnCl, (6.4

mL, 3.19 mmol), 8-(1-ethyl-propyl)-3-iodo-2,6-dimethyl-imidazo[1,2-b]pyridazine (0.50

g, 1.56 mmol) and Pd(PPhs)4 (0.092 g, 0.008 mmol) furnish the title compound (0.072 g,

0.18 mmol, 11%). Spectrum identical to that from Method A.

Example 59.

Preparation of 3-[5-(3,4-difluoro-phenyl)-3-methyl-thiophen-2-yl]-8-(1-ethyl-propyl)-2,6-

dimethyl-imidazo[/,2-b]pyridazine.

N
4 l Fr%‘;\:! o

' =N l/ F

Using a procedure similar to Example 32, 3-(5-bromo-3-methyl-thiophen-2-yl)-8-

(1-ethyl-propyl)-2,6-dimethyl-imidazo[1,2-b]pyridazine (0.50 g, 1.27 mmol) and

PdCly(dppf) (0.047 g, 0.064 mmol) and 0.5 M solution of 3,4-difluorophenylzinc bromide
in THF (5.1 mL, 2.55 mmol) are reacted. The residue is purified by ISCO column

chromatography (15%-20% EtOAc/hexane gradient) and is chromatographed (50 x 250

C18 Symmetry column, 30-80% water: 0.1 % TFA /ACN: 0.1% TFA gradient) furnish

the title compound (0.18 g, 0.42 mmol, 33%). 'H NMR (CDCls), 6 0.90 (t, J=7.5 Hz,

6H), 1.76-1.94 (m, 4H), 2.16 (s, 3H), 2.50 (s, 3H), 2.54 (s, 3H), 3.31-3.40 (m, 1H), 6.69

(s, 1H), 7.13-7.21 (m, 1H), 7.18 (s, 1H), 7.31-7.36 (m, 1H), 7.39-7.46 (m, 1H). LC/MS

(m/z): caled. for CosHpsFoN3S (M+H)': 426.3; found: 426.2.
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Example 60.

Preparation of 3-(5-benzyl-3-methyl-thiophen-2-y1)-8-(1-ethyl-propyl)-2,6-dimethyl-

&
/ N S
=N | )

Using a procedure similar to Example 32, 3-(5-bromo-3-methyl-thiophen-2-y1)-8-

(1-ethyl-propyl)-2,6-dimethyl-imidazo[1,2-b]pyridazine (0.30 g, 0.765 mmol) and

PdClL(dppf) (0.028 g, 0.038 mmol) and 0.5 M solution of benzylzinc bromide in THF

(4.6 mL, 2.29 mmol) are reacted. The residue is purified by ISCO column

imidazo[1,2-b]pyridazine.

chromatography (15%-20% EtOAc/hexane gradient) and is chromatographed (50 x 250

C18 Symmetry column, 40-65% water: 0.1 % TFA /ACN: 0.1% TFA gradient) furnish

the title compound (0.062 g, 0.15 mmol, 20%). 'H NMR (CDCls), § 0.88 (t, J = 7.5 Hz,

6H), 1.73-1.92 (m, 4H), 2.06 (s, 3H), 2.45 (s, 3H), 2.51 (s, 3H), 3.29-3.39 (m, 1H), 4.16

(s, 2H), 6.65 (s, 1H), 6.68(s, 1H), 7.22-7.29 (m, 1H), 7.31-7.36 (m, 4H). LC/MS (m/z):

calcd. for CasHaoN3S (M+H)': 404.3; found: 404.2.

Example 61.

Preparation of 8-(1-ethyl-propyl)-2,6-dimethyl-3-(3-methyl-4-pyridin-3-yl-thiophen-2-

yD)-imidazo[l,2-b]pyridazine.

NN
N \
: N\ N [

A solution of 3-(4-bromo-3-methyl-thiophen-2-yl)-8-(1-ethyl-propyl)-2,6-

dimethyl-imidazo[1,2-b]pyridazine (0.25 g, 0.64 mmol), pyridine-3-boronic acid (0.086

g, 0.70 mmol), 2 M Na,CO;3 (0.48 mL, 0.96 mmol) and, n-PrOH (3 mL), is degassed with

nitrogen for 10 minutes. Pd(OAc); (2.7 mg, 0.0013 mmol) and PPh; (0.010 g, 0.033

mmol) are added and the solution is heated at 90 °C overnight. The solution is diluted

with EtOAc (30 mL), washed with 10% Na,COs3 (30 mL), water (30 mL), brine (30 mL),
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dried over MgSOy, filtered, and concentrated. The residue is purified by ISCO (20-40%

EtOAc gradient) furnish the title compound (0.051 g, 0.13 mmol, 20%). '"H NMR
(CDCl3) 3 0.88 (t, J = 7.5 Hz, 6H), 1.74-1.92 (m, 4H), 2.09 (s, 3H), 2.50 (s, 3H), 2.52 (s,

3H), 3.29-3.40 (m, 1H), 6.69 (s, 1H), 7.33-7.43 (m, 1H), 7.47 (s, 1H), 7.80 (d, J =7.9 Hz,

1H), 8.61 (bs, 1H), 8.78 (bs, 1H). LC/MS (m/z): calcd. for C23HzeN4S (M+H)_+: 391.2;
found: 391.4.

Example 62.

Preparation of 8-(1-ethyl-propyl)-3-[5-(6-methoxy-pyridin-2-yl)-3-methyl-thiophen-2-yl}-

2,6-dimethyl-imidazo[l,2-b]pyridazine.

N
/l O—

/N S N=//g‘; L )=\ /
Using a procedure similar to Example 32, from 3-(5-bromo-3-methyl-thiophen-2-

y1)-8-(1-ethyl-propy1)-2,6-dimethyl-imidazo[,2-b]pyridazine (0.30 g, 0.765 mmol) and

PdCl,(dppf) (0.028 g, 0.038 mmol) and 0.5 M solution of 6-methoxy-2-pyridylzinc

bromide in THF (3.0 mL, 1.53 mmol) furnish the title compound (0.12 g, 0.29 mmol,

38%). '"H NMR (CDCls), 8 0.88 (t, J = 7.5 Hz, 6H), 1.73-1.92 (m, 4H), 2.15 (s, 3H), 2.50

(s, 3H), 2.51 (s, 3H), 3.29-3.38 (m, 1H), 3.98 (s, 3H), 6.61 (d, J = 7.5 Hz, 1H), 6.70(s,

1H), 7.23 (d, J = 7.5 Hz, 1H), 7.52 (s, 1H), 7.56 (d, J = 7.7 Hz, 1H). LC/MS (m/z): calcd.

for CpaHasN,OS (M+H)': 421.3; found: 421.3.

Example 63.

Preparation of 8-(1-ethyl-propyl)-2,6-dimethyl-3-[3-methyl-5-(4-methyl-pyridin-2-yl)-

thiophen-2-yll-imidazo[1,2-b]pyridazine.
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Using a procedure similar to Example 32, from 3-(5-bromo-3-methyl-thiophen-2-

y1)-8-(1-ethyl-propyl)-2,6-dimethyl-imidazo[1,2-b]pyridazine (0.30 g, 0.765 mmol) and

PdCly(dppf) (0.028 g, 0.038 mmol) and 0.5 M solution of 4-methyl-2-pyridylzinc

bromide in THF (3.0 mL, 1.53 mmol) furnish the title compound (0.21 g, 0.52 mmol,

68%). 'H NMR (CDCls), § 0.90 (t, J = 7.5 Hz, 6H), 1.75-1.93 (m, 4H), 2.17 (s, 3H), 2.40

(s, 3H), 2.52 (s, 6H), 3.30-3.40 (m, 1H), 6.67 (s, 1H), 6.97(d, J = 4.8 Hz, 1H), 7.49 (s,

1H), 7.52 (s, 1H), 8.42 (d, J = 4.8 Hz, 1H). LC/MS (m/z): caled. for C24HosNsS (M+H)TM
405.3; found: 405.3.

Example 64.

Preparation of 8-(1-ethyl-propyl)-2,6-dimethyl-3-[3-methyl-5-(3-methyl-pyridin-2-yl)-

thiophen-2-yl}-imidazo[,2-b]pyridazine.

N
7

/N S N=
=N N )\ 4

Using a procedure similar to Example 32, from 3-(5-bromo-3-methyl-thiophen-2-

y1)-8-(1-ethyl-propyl)-2,6-dimethyl-imidazo{1,2-b]pyridazine ) (0.30 g, 0.765 mmol) and

PdCly(dppf) (0.028 g, 0.038 mmol) and 0.5 M solution of 3-methyl-2-pyridylzinc

bromide in THF (5.0 mL, 2.50 mmol) furnish the title compound (0.22 g, 0.54 mmol,

71%). 'H NMR (CDCls), 8 0.88 (t, J = 7.5 Hz, 6H), 1.74-1.92 (m, 4H), 2.17 (s, 3H), 2.50

(s, 3H), 2.51 (s, 3H), 2.63 (s, 3H), 3.29-3.39 (m, 1H), 6.67 (s, 1H), 7.06-7.14 (m, 1H),

7.44 (s, 1H), 7.74 (dd, J = 7.5, 0.9 Hz, 1H), 8.47 (dd, /= 4.9, 0.9 Hz, 1H). LC/MS (m/z):

calcd. for Co4HogN4S (M+H)+: 405.3; found: 405.3.

6106



WO 2006/102194 PCT/US2006/009942

69

Example 65.

Preparation of (6-{5-[8-(1-ethyl-propyl)-2,6-dimethyl-imidazo[{ ,2-b]pyridazin-3-yl]-4-

methyl-thiophen-2-yl}-pyridin-2-yl)-dimethyl-amine.

Using a procedure similar to Example 39, from Rieke® Zn in THF (0.20 g, 3.06

mmol), (6-bromo-pyridin-2-yl)-dimethyl-amine (Newkomw et. el. J. Org. Chem., 1988,

3, 786) (0.41 mL, 2.04 mmol), 3-(5-bromo-3-methyl-thiophen-2-yl1)-8-(1-ethyl-propyl)-

2,6-dimethyl-imidazo[1,2-b]pyridazine (0.35 g, 0.89 mmol), and PdCl>(dppf) (0.037 g,

0.051 mmol) furnish the title compound (0.16 g, 0.37 mmol, 36%). 'H NMR (CDCly), &

0.89 (t, J = 7.5 Hz, 6H), 1.75-1.93 (m, 4H), 2.15 (s, 3H), 2.51 (s, 3H), 2.52 (s, 3H), 3.21

(s, 6H), 3.30-3.40 (m, 1H), 6.40 (d, J = 8.4 Hz, 1H), 6.66 (s, 1H), 6.95 (d, /= 7.4 Hz,

1H), 7.45 (dd, J = 8.4, 7.4 Hz, 1H), 7.46 (s, 1H). LC/MS (m/z): calcd. for Cz5H3:1NsS

(M+H)": 434.3; found: 434.3.

Example 66.

Preparation of 8-(1-ethyl-propyl)-2,6-dimethyl-3-[3-methyl-5-(5-methyl-pyridin-2-yl)-

thiophen-2-yl]-imidazo[,2-b]pyridazine.

l
N

o/

/N S N=
=N | 2=\ 7

Using a procedure similar to Example 32, from 3-(5-bromo-3-methyl-thiophen-2-

y1)-8-(1-ethyl-propyl)-2,6-dimethyl-imidazo[, 2-b]pyridazine (0.30 g, 0.765 mmol) and
PdCly(dppf) (0.028 g, 0.038 mmol) and 0.5 M solution of 4-methyl-2-pyridylzinc

bromide in THF (3.0 mL, 1.53 mmol) furnish the title compound (0.23 g, 0.57 mmol,

74%). 'H NMR (CDCls), § 0.90 (t, J = 7.5 Hz, 6H), 1.75-1.93 (m, 4H), 2.16 (s, 3H), 2.35

(s, 3H), 2.51 (s, 3H), 2.52 (s, 3H), 3.31-3.41 (m, 1H), 6.67 (s, 1H), 7.48(s, 1H), 7.50 (d, J

=2.2 Hz, 1H), 7.56 (d, J = 7.9 Hz, 1H), 8.39-8.40 (m, 1H). LC/MS (m/z): calcd. for
C24HN,S (M+H)': 405.3; found: 405.3.
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Example 67.

Preparation of 8-(1-ethyl-propyl)-3-[5-(6-methanesulfonyl-pyridin-2-y1)-3-methyl-

thiophen-2-yl]-2,6-dimethyl-imidazo[1,2-b]pyridazine.

A. 2-Bromo-6-methanesulfonyl-pyridine.

To a solution of 2-bromo-6-methylsulfanyl-pyridine (Testaferri et. el Tetrahedron,

1985, 41, 1373) (2.15 g, 10.53 mmol) and CH,Cl, (30 mL) is added 56-87% mCPBA (12

g, 42.15 mmol). The solution is cooled with ice to ambient temperature and the solution

is stirred for 2 hour, washed with sat. Na;S,03 (15 mL), sat. NaHCO3 (2 X 15 mL) dried

over MgSOy, filtered and concentrated. The residue is purified by recrystalization from

EtOAc /hexane furnish the title compound (1.71 g, 7.24 mmol, 69%). 'H NMR (CDCly),
§3.26 (s, 3H), 7.73 (dd, J = 8.0, 0.9 Hz, 1H), 7.82 (dd, J = 8.0, 7.5 Hz, 1H), 8.05 (dd, / =

7.5, 0.9 Hz, 1H). LC/MS (m/z): calcd. for CsHsBrNO,S (MA+H)*: 235.9; found: 235.9.

B. 8-(1-ethyl-propyl)-3-[5-(6-methanesulfonyl-pyridin-2-yl)-3-methyl-thiophen-2-yl]-2,6-

dimethyl-imidazo[/,2-b]pyridazine.

Using a procedure similar to Example 25, 2-bromo-6-methanesulfonyl-pyridine

(0.29 mL, 1.22 mmol), 1.3 M n-Bu-Li (0.82 mL, 1.07 mmol), ZnCl, (2.14 mL, 1.07

mmol), 3-(5-bromo-3-methyl-thiophen-2-yl)-8-(1-ethyl-propyl)-2,6-dimethyl-

imidazo[l,2-b]pyridazine (0.40 g, 1.02 mmol) and PdClx(dppf) (0.037 'g, 0.051 mmol)

furnish the title compound (0.13 g, 0.28 mmol, 27%). 'H NMR (CDCls), § 0.88 (t, J =

7.5 Hz, 6H), 1.75-1.93 (m, 4H), 2.18 (s, 3H), 2.50 (s, 3H), 2.52 (s, 3H), 3.30 (s, 3H),

3.30-3.38 (m, 1H), 6.70 (s, 1H), 7.64 (s, 1H), 7.83 (dd, J = 7.6, 0.8 Hz, 1H), 7.89 (dd, J =

7.9, 0.8 Hz, 1H), 7.93 (dd, J = 7.9, 7.6 Hz, 1H). LC/MS (m/z): caled. for Co4H2gN4O2S,

(M+H)*: 469.3; found: 469.2.

6108



WO 2006/102194 PCT/US2006/009942

71

Example 68.

Preparation of 8-(1-ethyl-propyl)-2,6-dimethyl-3-[3-methyl-5-(6-trifluoromethyl-pyridin-

2-yD)-thiophen-2-yl]-imidazo[l,2-b]pyridazine.

" F
/N S N=
=N N )\ 7

Using a procedure similar to Example 25, 2-chloro-6-trifluoromethyl-pyridine

(0.29 mL, 1.22 mmol), 1.34 M n-Bu-Li (0.80 mL, 1.07 mmol), ZnCl, (2.14 mL, 1.07

mmol), 3-(5-bromo-3-methyl-thiophen-2-yl)-8-(1-ethyl-propyl)-2,6-dimethyl-

imidazo[/,2-b]pyridazine (0.40 g, 1.02 mmol) and PdClx(dppf) (0.037 g, 0.051 mmol)

furnish the title compound (0.20 g, 0.44 mmol, 43%). 'H NMR (CDCl3), 8 0.90 (t, J =

7.5 Hz, 6H), 1.76-1.94 (m, 4H), 2.18 (s, 3H), 2.51 (s, 3H), 2.53 (s, 3H), 3.30-3.40 (m,

1H), 6.69 (s, 1H), 7.50 (dd, J = 7.5, 0.9 Hz, 1H), 7.65 (s, 1H), 7.78 (d, /= 7.9 Hz, 1H),

7.84 (dd, J = 7.9, 7.5 Hz, 1H). LC/MS (m/z): calcd. for CoqtpsFsN4S M-+H)*: 459.3;

found: 459.2.

Example 69.

Preparation of 8-(1-ethyl-propyl)-2,6-dimethyl-3-[3-methyl-4-(2-methyl-2H-

[1,2,4]triazol-3-yl)-thiophen-2-yl]-imidazo[,2-b]pyridazine.

NNN \ N
SR

To a slurry of 0.05 g/ mL of Reike® Zn in THF (3.0 mL, 2.29 mmol) is added a
solution of 5-bromo-1-methyl-1H-[1,2,4]triazole and THF (2 mL). The solution was

heated at 65 °C for 1 hour, cooled to ambient temperature and the excess Zn allowed to

settle for 1 hour. The solution was transferred to a flask containing 3-(4-bromo-3-

methyl-thiophen-2-y1)-8-(1-ethyl-propyl)-2,6-dimethyl-imidazo[ /,2-b]pyridazine

(example Rupp-152) (0.32 g, 0.70 mmol) and PdCl,(dppf) (0.028 g, 0.038 mmol). The

solution is heated at 65 °C overnight, diluted with EtOAc (30 mL), washed with sat.

6109



WO 2006/102194 PCT/US2006/009942

72

NH.C1 (30 mL), dried over MgSOy, filtered and concentrated. The residue is purified by

ISCO (50%-100% Et,0) to furnish the title compound (0.058 g, 0.15 mmol, 19%). 'H
NMR (CDCls) § 0.86 (t, J = 7.5 Hz, 6H), 1.73-1.92 (m, 4H), 2.11 (s, 3H), 2.47 (s, 3H),

2.49 (s, 3H), 3.27-3.37 (m, 1H), 3.97 (s, 3H), 6.68 (s, 1H), 7.64 (s, 1H), 7.99 (s, 1H).

LC/MS (m/z): caled. for CaiHasNeS (M+H)TM: 395.2; found: 395.4.

Example 70.

Preparation of 1-(6-{5-[8-(1-ethyl-propyl)-2,6-dimethyl-imidazo[/,2-b]pyridazin-3-yl]-4-

methyl-thiophen-2-yl}-pyridin-2-yl)-ethanone.

0

|
N
4

/ N S. N=
=Nl ,\ 4

A. 3-[5-(6-Bromo-pyridin-2-yl)-3-methyl-thiophen-2-yl]-8-(1-ethyl-propyl)-2,6-

dimethyl-imidazo[/,2-b]pyridazine.

Using a procedure similar to Example 25, 2,6-dibromo-pyridine (0.91 g, 3.82

mmol), 1.34 M n-Bu-Li (1.50 mL, 2.00 mmol), ZnCl, (4.0 mL, 2.00 mmol), 3-(5-bromo-

3—methyl-thiophen-2—y1)—8—(1-ethyl—propyl)-2,6—dimethyl—imidazo[J,Z-b]pyridazine 0.75
g, 1.92 mmol) and PACl,(dppf) (0.070 g, 0.096 mmol) furnish the title compound (0.26 g, '
0.55 mmol, 29%). 'H NMR (CDCls), § 0.89 (t, /= 7.4 Hz; 6H), 1.74-1.93 (m, 4H), 2.16
(s, 3H), 2.50 (s, 3H), 2.52 (s, 3H), 3.30-3.39 (m, 1H), 6.68 (s, 1H), 7.31 (dd, J=7.5,1.3

Hz, 1H), 7.49-7.57 (m, 2H), 7.58 (s, 1H).

B. 1-(6-{5-[8-(1-Ethyl-propyl)-2,6-dimethyl-imidazo[/,2-b]pyridazin-3-yl]-4-methyl-

thiophen-2-yl}-pyridin-2-yl)-ethanone.

To a —78°C solution of 3—{5—(6—brom0—pyridin—2-yl)-3—methyl—thiophen—Z—yl]-8—(1;
ethyl-propyl)-2,6-dimethyl-imidazo[/,2-b]pyridazine) (0.26 g, 0.55 mmol), and THF (5

mL), is added 1.34 M n-Bu-Li (0.43 mL, 0.58 mmol). After 30 minutes N-methoxy-N-

methyl-acetamide (0.065 mL, 0.61 mmol) is added and the solution warmed to ambient
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temperature. The solution is diluted with EtOAc (30 mL), washed with sat. NH4Cl (25

mL), dried over MgSOy, filtered and concentrated. The residue is purified by ISCO

column chromatography (15-20% EtOAc/hexane gradient) furnish the title compound

(0.030 g, 0.069 mmol, 13%). '"H NMR (CDCls), § 0.89 (t, J = 7.5 Hz, 6H), 1.75-1.93 (m,

4H), 2.19 (s, 3H), 2.52 (s, 3H), 2.53 (s, 3H), 2.77 (s, 3H), 3.30-3.40 (m, 1H), 6.69 (s, 1H),

7.59 (s, 1H), 7.77-7.85 (m, 2H), 7.87 (dd, J = 6.8, 2.2 Hz, 1H). LC/MS (m/z): calcd. for

Ca5H2eN4OS (M+H)*: 433.3; found: 433.2.

Example 71.

Preparation of 8-(1-ethyl-propyl)-2,6-dimethyl-3-[3-methyl-5-(5-trifluoromethyl-pyridin-

2-yl)-thiophen-2-yl]-imidazo[1,2-b]pyridazine.

N
7|

/N S N= F
=N I o=\ ,<F

F

Using a procedure similar to Example 32, from 2-bromo-5-trifluoromethyl-

pyridine (2.14 mL, 1.07 mmol), 1.34 M n-Bu-Li (0.80 mL, 1.07 mmol), ZnCl, (2.14 mL,

1.07 mmol), 3-(5-bromo-3-methyl-thiophen-2-y1)-8-(1-ethyl-propyl)-2,6-dimethyl-

imidazo[1,2-b]pyridazine (0.40 g, 1.02 mmol) and PdClx(dppf) (0.037 g, 0.051 mmol)

furnish the title compound (0.17 g, 0.37 mmol, 36%). 'H NMR (CDCl3), 6090 (t, J =

7.3 Hz, 6H), 1.76-1.94 (m, 4H), 2.18 (s, 3H), 2.19 (s, 3H), 2.53 (s, 3H), 3.31-3.40 (m,
1H), 6.70 (s, 1H), 7.63 (s, 1H), 7.74 (d, J = 8.4 Hz, 1H), 7.78 (dd, J = 8.4, 2.2 Hz, 1H),

7.79-7.82 (m, 1H). LC/MS (m/z): caled. for CpqHasF3N4S (M+H)': 459.3; found: 459.2.

Example 72.

Preparation of 8-(1—ethyl—propyl)-S-(S-methoxymethyl—3—methyl—thiopheh—Z-yl)-2,6-
dimethyl-imidazo[/,2-b]pyridazine.

N
¢

/ N s 00—
=N |
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To a —78°C solution of 3-(5-bromo-3-methyl-thiophen-2-yl1)-8-(1-ethyl-propyl)-

2,6-dimethyl-imidazo[I,2-b]pyridazine (0.30 g, 0.76 mmol) and THF (3 mL) is added

1.34 M n-Bu-Li (0.50 mL, 0.80 mmol). After 30 minutes iodo-methoxy-methane (0.097

mL, 1.15 mmol) is added and the solution warmed to ambient temperature. After 1 hour

the solution is diluted with EtOAc (40 mL) washed with water (30 mL), brine (30 mL),

dried over MgSQy, filtered and concentrated. The residue is purified by ISCO column

chromatography (15%-20% EtOAc/hexane gradient) furnish the title compound (0.12 g,

0.34 mmol, 44%). 'H NMR (CDCls), 8 0.87 (t, J = 7.5 Hz, 6H), 1.72-1.90 (m, 4H), 2.09

(s, 3H), 2.45 (s, 3H), 2.49 (s, 3H), 3.28-3.37 (m, 1H), 3.44 (s, 3H), 4.61 (s, 2H), 6.65 (s,

1H), 6.93 (s, 1H). LC/MS (m/z): calcd. for CooH27N30S (M+H)": 358.3; found: 358.3.

Example 73.

Preparation of 3-[5-(2-ethoxy-ethyl)-3-methyl-thiophen-2-yl]-8-(1-ethyl-propyl)-2,6-

dimethyl-imidazo[l,2-b]pyridazine.

& —
/N S o
=N I

Using a procedure similar to Example 72, from of 3-(5-bromo-3-methyl-

thiophen-2-y1)-8-(1-ethyl-propyl)-2,6-dimethyl-imidazo[1,2-b]pyridazine (0.30 g, 0.76

mmol), 1.34 M »n-Bu-Li (0.53 mL, 0.84 mmol), 1-bromo-2-ethoxy-ethane (0.13 mL, 1.15

mmol) and KI (0.013 g, 0.076 mmol) furnish the title compound (0.11 g, 0.29 mmol,

38%). '"H NMR (CDCls), 8 0.86 (t, J = 7.5 Hz, 6H), 1.23 (t, J = 7.0 Hz, 3H), 1.72-1.90

(m, 4H), 2.06 (s, 3H), 2.45 (s, 3H), 2.49 (s, 3H), 3.09 (t, J = 7.0 Hz, 2H), 3.28-3.37 (m,

1H), 3.55(q, J = 7.0 Hz, 2H), 3.71 (t, J = 7.0 Hz, 2H), 6.64 (s, 1H), 6.77 (s, 1H). LC/MS

(m/z): calcd. for CpH31 N3OS (M+H)": 386.3 found: 386.3.
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Example 74.

Preparation of {5-[8-(1-ethyl-propyl)-2,6-dimethyl-imidazo[/,2-b]pyridazin-3-yl]-4-

methyl-thiophen-2-yl}-phenyl-methanol..

N
&

/ N lS
=N / OH

A. (5-Bromo-4-methyl-thiophen-2-yl)-phenyl-methanol.

To a ~78°C solution of 2-bromo-3-methyl-thiophene (4.7 g, 26.54 mmol) and

Et,O (100 mL) is added 2.0 M LDA (14.6 mL, 29.2 mmol). After 1 hour benzaldehyde

(3.0 mL, 29.2 mmol) is added and the solution warmed to ambient temperature and stirred

for 2 hour. The solution is washed with sat. NH4Cl (75 mL), dried over MgSO,, filtered

and concentrated. The residue is purified by ISCO column chromatography (20%-30%

EtOAc/hexane gradient) furnish the title compound (3.29 g, 11.62 mmol, 44%). 'H NMR
(CDCls), 8 2.11 (s, 3H), 3.38-3.46 (m, 1H), 5.90 (s, 1H), 6.54 (s, 1H), 7.30-7.45 (m, 5H).

LC/MS (m/z): calcd. for C1,H;1BrOS (M+H)": 281.0, 283.0; found: 264.9, 266.9.

B. {5-[8-(1-Ethyl-propyl)-2,6-dimethyl-imidazo [1,2-blpyridazin-3-y1]-4-methyl-

thiophen-2-y1}-phenyl-methanol.

Using a procedure analogous to Example 30C, from 3-(5-boronic acid-3-methyl-

thiophen-2-y1)-8-(1-ethyl-propyl)-2,6-dimethyl-imidazo[ /,2-b]pyridazine (0.30 g, 0.1.15

mmol), (5-bromo-4-methyl-thiophen-2-yl)-phenyl-methanol (0.33 g, 1.15 mmol), 2 M

Na,COs (0.86 mL, 1.72 mmol) n-PrOH (1 mL), Pd(OAc), (0.0052 g, 0.023 mmol), and

PPh; (0.018 , 0.069 mmol). The residue is purified by ISCO column chromatography

(20%-30% EtOAc/hexane gradient) and is chromatographed (50 x 250 C18 Symmetry

column, 25-70% water: 0.1 % TFA /ACN: 0.1% TFA gradient) furnish the title
compound (0.017 g, 0.041 mmol, 3.5%). '"H NMR (CDCls), & 0.86 (t, J = 7.5 Hz, 6H),

1.72-1.90 (m, 4H), 2.04 (s, 3H), 2.43 (s, 3H), 2.49 (s, 3H), 2.75 (bs, 1H), 3.26-3.38 (m,

1H), 6.05 (s, 1H), 6.65 (s, 1H), 6.76 (s, 1H), 7.30-7.45 (m, 3H), 7.50-7.56 (m, 1H).

LC/MS (m/z): calcd. for CosHaoN3OS (M+H)": 420.3; found: 420.3.
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Example 75.

Preparation of 3-(4,5-dibromo-3-methyl-thiophen-2-yl)-8-(1-ethyl-propyD)-2,6-dimethyl-

imidazol[ l,2-b]pyridazine.

N
]

/N S
=N ||l p—Br

Br

To a solution of 3-(5-bromo-3-methyl-thiophen-2-yl)-8-(1-ethyl-propyl)-2,6-

dimethyl-imidazo[l,2-b]pyridazine (4.00 g, 10.20 mmol) and AcOH (40 mL) is added Brp

(0.57 mL, 11.21 mmol) and the solution heated at 110 °C overnight. Br, (0.57 mL, 11.21

mmol) is added and the solution heated at 110 °C for 2 hours. The solution is poured

into 5 M NaOH (200 mL) and ice (200 mL). The slurry is extracted with EtOAc (2 x 150

mL). The combined organic layers are washed with water (200 mL), 20% NaHSO; (200

mL), sat. NaHCOj3 (200 mL) dried over MgSOsy, filtered and concentrated. The residue 1s

purified by ISCO (5%-15% EtOAc gradient) furnish the title compound (2.66 g, 5.64

mmol, 55%). 'H NMR (CDCl3) § 0.86 (t, J = 7.5 Hz, 6H), 1.72-1.91 (m, 4H), 2.12 (s,

3H), 2.43 (s, 3H), 2.50 (s, 3H), 3.25-3.35 (m, 1H), 6.69 (s, 1H). LC/MS (m/z): calcd. for

C13Ho1BroN3S (M+H)*: 470.0; found: 470.3.

Example 76.

Preparation of 3-(4-bromo-3-methyl-thiophen-2-y1)-8-(1-ethyl-propyl)-2,6-dimethyl-

imidazo[/,2-b]pyridazine.

To a —78 °C solution of 3-(4,5-dibromo-3-methyl-thiophen-2-yl)-8-(1-ethyl-

propyD)-2,6-dimethyl-imidazo[l,2-b]pyridazine (0.22 g, 0.47 mmol) and THF (3 mL) is

added 1.6 M n-BuLi (0.31 mL, 0.49 mmol). After 20 minutes the solution is quenched

with water (1 mL), warmed to ambient temperature, diluted with EtOAc (30 mL), washed

with brine (30 mL), dried over MgSOu, filtered and concentrated. The residue is purified
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by ISCO (5%-10% EtOAc gradient) furnish the title compound (0.056 g, 0.14 mmol,

31%). 'H NMR (CDCls) 8 0.87 (t, J = 7.5 Hz, 6H), 1.73-1.93 (m, 4H), 2.09 (s, 3H), 2.44

(s, 3H), 2.49 (s, 3H), 3.27-3.36 (m, 1H), 6.68 (s, 1H), 7.44 (s, 1H). LC/MS (m/z): calcd.

for CisH2,BrN3S (M+H)*: 392.2; found: 392.3.

Example 77.

Preparation of 3-{2,6-Dimethyl-3-[3-methyl-5-(6-methyl-pyridin-2-yl)-thiophen-2-yl]-

imidazo[l,2-b]pyridazin-8-yl}-pentan-3-ol.

HO

A. 2-(5-Bromo-4-methyl-thiophen-2-yl)-6-methyl-pyridine.

To a —78°C solution of 2-bromo-3-methyl-thiophene (2.0 mL, 17.75 mmol) and

THF (30 mL) is added 2.0 M LDA (9.76 mL, 19.52 mmol). After 45 minutes 0.5 M

ZnCl, (39.0 mL, 19.50 mmol) is added and the solution stirred for 30 minutes. 2-Bromo-

6-methyl-pyridine (2.4 mL, 21.29 mmol) and Pd(PPhs)4 (0.50 g, 0.44 mmol) is added and

the solution is warmed to ambient temperature and stirred for 2 hour. The solution is

washed with sat. NH4C1 (20 mL). The aqueous layer is extracted with CH>Cl2 (30 mL).

The combined organic layers are washed with sat. NH4Cl (20 mL), dried over Na,SOq,

filtered and concentrated. The residue is purified by ISCO column chromatography (10%-

20% EtOAc/hexane gradient) furnish the title compound (2.34 g, 8.73 mmol, 49%). 'H
NMR (CDCls), 6 2.21 (s, 3H), 2.54 (s, 3H), 6.99 (d, J = 7.9 Hz, 1H), 7.23 (s, 1H), 7.33 (4,

J=7.9Hz, 1H), 7.53 (dd, J=17.9, 7.9 Hz, 1H). LC/MS (m/z): calcd. for C1;H;0BrNS

M+H)*: 267.0, 269.0; found:267.7, 269.5.

B. 2,6-Dimethyl-3-[3-methyl-5-(6-methyl-pyridin-2-yl)-thiophen-2-yl}-imidazo[ /,2-

blpyridazine.
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A solution of 2,6-dimethyl-imidazo[l,2-b]pyridazine (below) (0.50 g, 3.39

mmol), 2-(5-bromo-4-methyl-thiophen-2-yl)-6-methyl-pyridine (1.00 g, 3.73 mmol),

Cs,CO3 (2.32 g, 7.13 mmol) and DMF (5 mL) is de-gassed for 15 minutes with No.

Pd,(dba); (0.15 g, 0.16 mmol) and PPhs (0.17 g, 0.65 mmol) is added and the solution is

heated at 130°C overnight. The solution is diluted with CH,Cl, (30 mL) washed with

water (2 x 25 mL), brine (25 mL) dried over MgSO,, filtered and concentrated. The

residue is purified by ISCO column chromatography (100% EtOAc), followed by

recrystalization from acetonitrile / water furnish the title compound (0.45 g, 1.35 mmol,

39%). 'H NMR (CDCl), § 2.13 (s, 3H), 2.50 (s, 3H), 2.53 (s, 3H), 2.57 (s, 3H), 6.90 (d,

J=9.2Hz, 1H), 7.01 (d, J=7.5 Hz, 1H), 7.46 (d, J = 8.0 Hz, 1H), 7.52 (s, 1H), 7.56 (dd,

J=28.0,7.5 Hz, 1H), 7.77 (d, J = 9.2 Hz, 1H). LC/MS (m/z): calcd. for C1oH1gNaS

(M+H)TM: 335.1; found: 335.1.

C. 1-{2,6-Dimethyl-3-[3-methyl-5-(6-methyl-pyridin-2-yl)-thiophen-2-yl] -imidazo[1,2-

b]pyridazin-8-yl }-propan-1-one.

To a —78°C solution of 2,6-dimethyl-3-[3-methyl-5-(6-methyl-pyridin-2-yl)-

thiophen-2-yl]-imidazo[,2-b]pyridazine (0.34 g, 1.02 mmol) and THF (9 mL) is added

2.0 M LDA (0.61 mL, 1.22 mmol). After 3 minutes, N-methoxy-N-methyl-propionamide

(Wolberg et. el. Chem. Eur. J., 2001, 7,4562) (1.17 g, 1.42 mmol) is added and the

solution stirred for 20 minutes, warmed to ambient temperature and stirred for 30

minutes. The solution is diluted with EtOAc (50 mL) washed with sat. NHsCl (30 mL),
dried over MgSO,, filtered and concentrated. The residue is purified by ISCO column

chromatography (20%-30% EtOAc/hexane gradient) furnish the title compound (0.10 g,

0.26 mmol, 25%). 'H NMR (CDCls), 8 1.28 (t, J = 7.0 Hz, 3H), 2.13 (s, 3H), 2.54 (s,

3H), 2.58 (s, 6H), 3.59 (q, J = 7.0 Hz, 2H), 7.03 (d, J = 7.5 Hz, 1H), 7.33 (s, 1H), 7.47 (d,

J=17.9 Hz, 1H), 7.55 (bs, 1H), 7.58 (dd, J = 7.9, 7.5 Hz, 1H). LC/MS (m/z): calcd. for

CooHoNLOS (M+H)": 391.2; found: 391.2.

D. 3-{2,6-Dimethyl-3- [3-methyl-5-(6-methyl-pyridin-2-yl)-thiophen-2-yl]-imidazo[/,2-

blpyridazin-8-yl}-pentan-3-ol.
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To a —0°C solution of 1-{2,6-dimethyl-3-[3-methyl-5-(6-methyl-pyridin-2-yl)-

thiophen-2-yl}-imidazo[,2-b]pyridazin-8-yl}-propan-1-one (0.040 g, 0.10 mmol) and

Et,O (5 mL) is added 3.0 M ethyl magnesium bromide (0.68 mL, 2.05 mmol). The

solution is warmed to ambient temperature, diluted with EtOAc (30 mL) washed with sat.

NH,CI (20 mL), dried over MgSO,, filtered and concentrated. The residue is purified by

ISCO column chromatography (20%-30% EtOAc/hexane gradient) furnish the title

compound (0.016 g, 0.038 mmol, 37%). '"H NMR (CDCl,), § 0.89 (t, J = 7.4 Hz, 6H),
1.92-2.01 (m, 4H), 2.14 (s, 3H), 2.46 (s, 3H), 2.53 (s, 3H), 3.57 (s, 3H), 6.39 (s, 1H), 6.66

(s, 1H), 7.01 (d, J = 7.5 Hz, 1H), 7.46 (d, J = 7.9 Hz, 1H), 7.52 (s, 1H), 7.57 (dd, /= 7.9,

7.5 Hz, 1H). LC/MS (m/z): calcd. for CuHpsN4OS (M+H)+: 421.3; found: 421.3.

Example 78.

Preparation of 8-(1-ethyl-propyl)-2,6-dimethyl-3-(3-methyl-4-thiazol-2-yl-thiophen-2-yl)-

imidazo[l,2-b]pyridazine.

N7N

N
LN s/

To a flask containing 3-(4-bromo-3-methyl-thiophen-2-y1)-8-(1-ethyl-propyl)-2,6-

dimethyl-imidazo[ 1,2-b]pyridazine(0.25 g, 0.64 mmol) and PdClx(dppf) (0.023 g, 0.032

mmol) is added a 0.5 M solution of 2-thiazolylzinc bromide (3.82 mL, 1.91 mmol). The

solution is heated at 65 °C overnight, diluted with EtOAc (30 mL), washed with sat.

NH.C] (25 mL), dried over MgSOy, filtered and concentrated. The residue is purified by

ISCO (15%-20% EtOAc gradient) furnish the title compound (0.19 g, 0.48 mmol, 76%).

'H NMR (CDCls) 8 0.88 (t, J = 7.5 Hz, 6H), 1.75-1.92 (m, 4H), 2.36 (s, 3H), 2.47 (s, 3H),

2.50 (, 3H), 3.29-3.39 (m, 1H), 6.69 (s, 1H), 7.33 (d, J = 3.3 Hz, 1H), 7.89 (d, /= 3.3 Hz,

1H), 7.99 (s, 1H). LC/MS (m/z): calcd. for Co1HpaN4S» (M+H)*: 397.2; found: 397.3.
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Example 79.

Preparation of 8-(1-Ethyl-propyl)-2,6-dimethyl-3-(3-methyl-5-o-tolyl-thiophen-2-yl)-

2
/ N S
=N |

Using the procedure analogous to Example 32, 3~(5-bromo-3-methyl-thiophen-2-

y1)-8-(1-ethyl-propyl)-2,6-dimethyl-imidazo[1,2-b]pyridazine (0.15 g, 0.38 mmol) and

PdCly(dppf) (0.014 g, 0.019 mmol) and 0.5M solution of 2-methylphenylzinc iodide in

THF (3 mL, 1.53 mmol) furnish the title compound (0.069 g, 0.17 mmol, 46%). 'H NMR
(CDCls) 8 0.90 (t, J = 7.5 Hz, 6H), 1.76-1.94 (m, 4H), 2.19 (s, 3H), 2.53 (s, 3H), 2.54 (s,

3H), 2.55 (s, 3H), 3.32-3.40 (m, 1H), 6.68 (s, 1H), 7.02 (s, 1H), 7.22-7.30 (m, 3H), 7.48-

7.53 (m, 1H). LC/MS (m/z): calcd. for CosHaoN3S (M+H)*: 404.3; found: 404.3.

imidazo[l,2-b]pyridazine.

Example 80.

Preparation of {5-[8-(1 -ethyl—propyl)—2,6Fdimethyl—imidazo[] ,2-b]pyridazin-3-yl]-4-

methyl-thiophen-2-yl }-phenyl-methanone.

N
¢ |

/ N IS
=N /O

To a -78°C solution of 3-(5-bromo-3-methyl-thiophen-2-yl)-8-(1-ethyl-propyl)-

2,6-dimethyl-imidazo[,2-b]pyridazine (0.30 g, 0.76 mmol) and THF (5 mL) is added

1.30 M n-Bu-Li (0.50 mL, 0.80 mmol). After 30 minutes N-methoxy-N-methyl-

benzamide (0.13 mL, 0.84 mmol) is added, the solution is warmed to ambient

temperature, and stirred overnight. The solution is diluted with EtOAc (20 mL), washed

with sat. NH4C1 (15 mL), water (15 mL), brine (15 mL), dried over MgSOsy, filtered and

concentrated. The residue is purified by ISCO column chromatography (15%-20%

EtOAc/hexane gradient) furnish the title compound (0.066 g, 0.16 mmol, 21%). '"H NMR
(CDCls), § 0.89 (t, J = 7.4 Hz, 6H), 1.74-1.93 (m, 4H), 2.18 (s, 3H), 2.52 (s, 3H), 2.54 (s,
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3H), 3.29-3.38 (m, 1H), 6.71 (s, 1H), 7.49-7.54 (m, 2H), 7.56 (s, 1H), 7.57-7.62 (m, 1H),

7.89-7.94 (m, 2H). LC/MS (m/z): calcd. for CasHy7N30S (M+H)TM: 418.2; found: 418.2.

Example 81. 4

Preparation of 8-(1-ethyl—propyl)—z,6-dimethyl—3—(3—rnethyl—5—oxazol—2-y1—thiophen—2—y1)—

F%Nl/ ’N&S)'_<N
=Ny O]

To a-78 °C solution of oxazole (0.14 g, 2.04 mmol) and THF (3 mL) is added 1.6

M r-Bu-Li in hexane (1.32 mL, 2.14 mmol). The mixture is stirred at —78°C for 15

minutes. 0.5 M ZnCl, in THF (4.3 mL, 2.14 mmol) is added and the solution warmed to

imidazo[ /,2-b]pyridazine.

ambient temperature. 3-(5-Bromo-3-methyl-thiophen-2-yl)-8-(1-ethyl-propyl)-2,6-

dimethyl-imidazo[/,2-b]pyridazine (0.40 g, 1.02 mmol) and PdCl(dppf) (0.037 g, 0.051

mmol) is added and mixture is'stirred at 65 °C overnight, diluted with EtOAc (30 mL),
washed with 10% citric acid (20 mL), water (20 mL), brine (20 mL), dried over MgSOy,

filtered and concentrated. The residue is purified by ISCO column chromatography

(20% EtOAc/hexane gradient) and is chromatographed (50 x 250 C18 Symmetry column,

20-70% water: 0.1 % TFA /ACN: 0.1% TFA gradient) to furnish the title compound

(0.020 g, 0.053 mmol, 5%). 'H NMR (CDCls), § 0.89 (t, J = 7.5 Hz, 6H), 1.75-1.93 (m,

4H), 2.17 (s, 3H), 2.49 (s, 3H), 2.51 (s, 3H), 3.29-3.38 (m, 1H), 6.69 (s, 1H), 7.19 (s, 1H),

7.59 (s, 1H), 7.65 (s, 1H). LC/MS (m/z): calcd. for C31Ha4N4OS (M+H)*: 381.3; found:

381.1.

Example 82.

Preparation of 8-(1-ethyl-propyl)-2,6-dimethyl-3-[3-methyl-5-(5-methyl-furan-2-yl)-

thiophen-2-yl]-imidazo[l,2-b]pyridazine.

2
/N S
=N | > ]
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To a 0°C mixture of 2-methylfuran (0.18 mL, 2.04 mmol) and Et;O (2 mL) is

added 1.6 M #-Bu-Li in hexane (1.30 mL, 2.14 mmol). The mixture is heated at a reflux

for 30 minutes, cooled to 0°C, and 0.5 M ZnCl, in THF (4.3 mL, 2.14 mmol) is added and

the solution warmed to ambient temperature. 3-(5-bromo-3-methyl-thiophen-2-y1)-8-(1-

ethyl-propy!)-2,6-dimethyl-imidazo[/,2-b]pyridazine (0.40 g, 1.02 mmol) and

PAC1,(dppf) (0.037 g, 0.051 mmol) is added and mixture is stirred at 65°C overnight,

diluted with EtOAc (30 mL), washed with 10% citric acid (15 mL), water (15 mL), brine

(15 mL), dried over MgSOs,, filtered and concentrated. The residue is purified by ISCO

column chromatography (20% EtOAc/hexane gradient) furnish the title compound (0.20

g, 0.51 mmol, 50%). 'H NMR (CDCls), 8 0.89 (t, J = 7.5 Hz, 6H), 1.74-1.92 (m, 4H),

2.12 (s, 3H), 2.35 (s, 3H), 2.48 (s, 3H), 2.51 (s, 3H), 3.29-3.38 (m, 1H), 6.62 (dd, J = 3.1,

0.9 Hz, 1H), 6.40 (d, J = 3.1 Hz, 1H), 6.66 (s, 1H), 7.12 (s, 1H). LC/MS (m/z): calcd. for

Cp3H27N308 (M+H)*: 394.3; found: 394.2.

Example 83.

Preparation of 3-(3-chloro-thiophen-2-y1)-8-( 1-ethyl-propyl)-2,6-dimethyl-imidazo[ 1, 2-

blpyridazine. |

=N,
/\N N

c—< %
—

To a flask of 2-bromo-3-chloro-thiophene (Lemaire et. el., Synth. Commun., 1994,

24, 95) (2.53 g, 12.82 mmol) is added 0.05 g/mL Reike® zinc in THF (25 mL, 19.24

mmol). The solution is heated at a reflux for 2 hours. The excess zinc is allowed to settle

and the solution transferred to a flask containing 8-(1-ethyl-propyl)-3-iodo-2,6-dimethyl-

imidazo[l,2-b]pyridazine (example KW1-A03735-193) (2.01 g, 6.41 mmol) and

PdClLy(dppf) (0.23 g, 0.32 mmol). The solution is heated at a reflux overnight, quenched

with sat. NH4ClI (25 mL) and extracted with EtOAc (2 X 25 mL). The combined organic

layers are dried over MgSOs, filtered and concentrated. The residue is purified by ISCO

column chromatography (2%-15% EtOAc/hexane gradient) furnish the title compound

(1.32 g, 6.68 mmol, 62%). 'H NMR (CDCls), & 0.87 (t, J = 7.5 Hz, 6H), 1.74-1.91 (m,
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4H), 2.48 (s, 3H), 2.49 (s, 3H), 3.37-3.36 (m, 1H), 6.67 (s, 1H), 7.07 (d, J = 5.4 Hz, 1H),

7.48 (d, J =5.4 Hz, 1H). LC/MS (m/z): calcd. for C17H0CIN3S (M-+H)*: 334.1; found:

334.1.

Example 84.

Preparation of 3-(5-bromo-3-chloro-thiophen-2-yl)-8-(1-ethyl-propyl)-2,6-dimethyl-

imidazo[l,2-b]pyridazine.

Z~=N
Y\N N

c—¢ S
o

Br

To a solution of 3-(3-chloro-thiophen-2-y1)-8-(1-ethyl-propyl)-2,6-dimethyl-

imidazo[1,2-blpyridazine. (1.15 g, 3.44 mmol) and CH,Cl, (12 mL) is added NBS (0.64

g, 3.62 mmol). The solution is stirred at ambient temperature overnight, washed with

water (2 x 75 mL), brine (75 mL), dried over Na;SOy, filtered and concentrated to furnish

the title compound (1.36 g, 3.29 mmol, 96%). 'H NMR (CDCls), § 0.88 (t, J = 7.5 Hz,

6H), 1.74-1.92 (m, 4H), 2.49 (s, 3H), 2.53 (s, 3H), 3.26-3.36 (m, 1H), 6.70 (s, 1H), 7.07

(s, 1H). LC/MS (m/z): calcd. for C17H190BrCINsS (M+H)+: 412.1; found: 412.0.

Example 85.

Preparation of 3-[3-chloro-5-(6-methyl-pyridin-2-yl)-thiophen-2-y1]-8-(1-ethyl-propyl)-

2,6-dimethyl-imidazo[/,2-b]pyridazine.

N
|

/ N S N=
2 Ve,

Cl

Method A.

To a flask of 3-(5-bromo-3-chloro-thiophen-2-yl)-8-(1-ethyl-propyl)-2,6-

dimethyl-imidazo[/,2-b]pyridazine (0.30 g, 0.73 mmol) and PdCl>(dppf) (0.027 g, 0.036

mmol) is added 0.5 M solution of 6-methyl-2-pyridylzinc bromide in THF (2.9 mL, 1.45
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mmol). The mixture is stirred at 65 °C overnight, diluted with EtOAc (50 mL), washed

with sat. NH,CL (40 mL), water (40 mL), brine (40 mL), dried over MgSQy, filtered and

concentrated. The residue is purified by ISCO column chromatography (20%-40%

EtOAc/hexane gradient) furnish the title compound (0.072 g, 0.17 mmol, 23%). '"H NMR
(CDCl»), § 0.89 (t, J = 7.5 Hz, 6H), 1.75-1.93 (m, 4H), 2.52 (s, 3H), 2.53 (s, 3H), 3.58 (s,

3H), 3.30-3.39 (m, 1H), 6.70 (s, 1H), 7.06 (d, J = 7.5 Hz, 1H), 7.46 (d, J = 7.7 Hz, 1H),

7.54 (s, 1H), 7.60 (dd, J = 7.7, 7.5 Hz, 1H). LC/MS (m/z): calcd. for Ca3Ha5CIN4S

(M~+H)*: 425.2; found: 425.2.

Method B.

A. 2-(4-Chloro-thiophen-2-yl)-6-methyl-pyridine.

To a solution of 2-bromo-4-chloro-thiophene (Gronowitz, Rosén Chemica Scripta,

1971, 1, 33) (1.50 g, 7.60 mmol) and 0.5 M solution of 6-methyl-2-pyridylzinc bromide

in THF (23.00 mL, 11.39 mmol) is added Pd(PPhs), (0.18 g, 0.15 mmol). The solution is

heated at 40°C overnight, diluted with Et,O (50 mL), washed with sat. NH4Cl1 (40 mL),

dried over MgSOy, filtered on concentrated. The residue is purified by ISCO column

chromatography (5%-20% EtOAc/hexane gradient) furnish the title compound (0.45 g,

2.15 mmol, 28%). 'H NMR (CDCls), & 2.56 (s, 3H), 7.02 (d, 7.7 Hz, 1H), 7.13 (d, /= 0.9

Hz, 1H), 7.36 (d, J = 7.9 Hz, 1H), 7.39 (d, /= 0.9 Hz, 1H), 7.54 (dd, J=7.9, 7.7, 1H).

B. 2-(5-bromo-4-chloro-thiophen-2-yl)-6-methyl-pyridine.

To a 0°C solution of 2-(4-chloro-thiophen-2-yl)-6-methyl-pyridine (example

Rupp-96) (0.45 g, 1.45 mmol) and CH,Cl, (10 mL) is added Brz (0.15 mL, 2.91 mmol).

The solution is warmed to ambient temperature and stirred for 1 hour. The solution is

washed with sat. NaHCOj3 (10 mL), sat. Na,S,03 (10 mL), dried over MgSOy, filtered and

concentrated to furnish the title compound (0.59 g, 2.04, 95%). 'H NMR (CDCl), § 2.55
(s, 3H), 7.05 (d, 7.9 Hz, 1H), 7.29 (s, 1H), 7.34 (d, J = 7.9 Hz, 1H), 7.58 (dd, J =7.9, 7.9,

1H). LC/MS (m/z): caled. for C;0H7BrCINS (M+H)*: 288.0; found: 287.9.

C. 3-[3-Chloro-5-(6-methyl-pyridin-2-yl)-thiophen-2-yl1]-8-(1-ethyl-propyl)-2,6-dimethyl-

imidazo[1,2-b]pyridazine.
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A solution of 8-(1-ethyl-propyl)-2,6-dimethyl-imidazo[l,2-b]pyridazine (0.39 g,

1.78 mmol), 2-(5-bromo-4-chloro-thiophen-2-yl)-6-methyl-pyridine (0.59 g, 2.04 mmol),

Cs,COs3 (1.23 g, 3.77 mmol), and DMF (5 mL), is de-gassed with N; for 15 minutes.

PPhs; (0.089 g, 0.34 mmol) and Pd,(dba)s (0.079 g, 0.86 mmol) is added and the solution

heated at 110°C for 48 hours. The solution is diluted with EtOAc (30 mL), washed with
sat. NH,Cl (25 mL), dried over MgSOsu, filtered and concentrated. The residue is purified

by ISCO column chromatography (20%-30% EtOAc/hexane gradient) and is

chromatographed (19 x 300 C18 Symmetry column, 20-45% water: 0.1 % TFA /ACN:

0.1% TFA gradient) furnish the title compound (0.078 g, 0.18 mmol, 10%). Spectrum

identical to Method A.

Example 86.

Preparation of 3-(3-chloro-5-pyridin-3-yl-thiophen-2-yl)-8-(1-ethyl-propyl)-2,6-dimethyl-

imidazo[l,2-b]pyridazine.

&
/ N S. =N
=N N ,—\ 7

Cl

Method A.

A solution of 3-(5-bromo-3-chloro-thiophen-2-y1)-8-(1-ethyl-propyl)-2,6-

dimethyl-imidazo[/,2-b]pyridazine (0.25 g, 0.61 mmol), pyridine-3-boronic acid (0.082

g, 0.67 mmol), 2 M Na,CO3 (0.45 mL, 0.91 mmol) and, n-PrOH (1 mL), is degassed with

nitrogen for 10 minutes. Pd(OAc), (0.0027 g, 0.0012 mmol) and PPhs; (0.0095 g, 0.036

mmol) are added and the solution is heated at 88°C overnight. The solution is diluted

with EtOAc (15 mL), washed with water (10 mL), sat. NaHCOs3 (10 mL), dried over

MgSO,, filtered and concentrated. Purified by ISCO column chromatography (15-40%

EtOAc/hexane gradient) furnish the title compound (0.095 g, 0.23 mmol, 38%). '"H NMR
(CDCla), & 0.89 (t, J = 7.5 Hz, 6H), 1.75-1.93 (m, 4H), 2.53 (s, 3H), 2.54 (s, 3H), 3.29-

3.38 (m, 1H), 6.71 (s, 1H), 7.32-7.37 (m, 2H), 7.85-7.90 (m, 1H), 8.57 (d, J = 4.0 Hz,
1H), 8.89 (s, 1H). LC/MS (m/z): caled. for Co2HpsCINAS (M+H)": 411.2; found: 411.2.
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Method B.

A. 3-(4-Chloro-thiophen-2-yl)-pyridine.

A solution of 2-bromo-4-chloro-thiophene (Gronowitz, Rosén Chemica Scripta,

1971, 1, 33) (1.45 g, 7.34 mmol), pyridine-3-boronic acid (0.95 g, 7.71 mmol), 2 M

Na,COs5 (5.50 mL, 11.01 mmol) and, #n-PrOH (3 mL), is degassed with Ny for 10 minutes.

Pd(OAc), (0.033 g, 0.15 mmol) and PPhj (0.12 g, 0.44 mmol) are added and the solution

is heated at 85°C for 48 hours, diluted with CH,Cl, (50 mL), washed with 10 % Na;COs

(2 x 30 mL), dried over MgSOs, filtered and concentrated. The residue is purified by

ISCO column chromatography (20%-30% EtOAc/hexane gradient) furnish the title

compound (0.74 g, 3.78 mmol, 51%). 'H NMR (CDCly), 8 7.12-7.13 (m, 1H), 7.20 (d, J

= 1.4 Hz, 1H), 7.31 (dd, J = 8.0, 4.9 Hz, 1H), 7.78-7.82 (m, 1H), 8.55 (d, J = 4.9 Hz, 1H),

8.82 (d, J=2.2 Hz, 1H).

B. 3-(5-Bromo-4-chloro-thiophen-2-yl)-pyridine.

Using a procedure similar to Example 85 Method B. step B, 3-(4-chloro-

thiophen-2-yl)-pyridine (0.74 g, 3.78 mmol), and Br; (0.39 mL, 7.56 mmol) furnish the

title compound (0.99 g, 3.61 mmol, 95%). '"H NMR (CDCls), § 7.13 (s, 1H), 7.34 (dd, J =

8.1,4.4 Hz, 1H), 7.74-7.78 (m, 1H), 8.58 (d, J = 4.4 Hz, 1H), 8.78 (s, 1H).

C. 3-(3-Chloro-5-pyridin-3-yl-thiophen-2-y1)-8-(1-ethyl-propyl)-2,6-dimethyl-

| imidazol[l,2-b]pyridazine.
Using a procedure similar to Example 85 Method B Step C, from 8-(1-ethyl-

propyl)-2,6-dimethyl-imidazo[,2-b]pyridazine (0.50 g, 2.30 mmol), 3-(5-bromo-4-

chloro-thiophen-2-yl)-pyridine) (0.76 g, 2.76 mmol), Cs,CO3 (1.57 g, 4.83 mmol), PPhs

(0.11 g, 0.44 mmol) and Pdx(dba); (0.10 g, 0.11 mmol). The residue is purified by ISCO

column chromatography (15%-30% EtOAc/hexane gradient) furnish the title compound

(0.35 g, 0.85 mmol, 37%). Spectrum identical to Method A. |
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Example 87.

Preparation of 3-[3-chloro-5-(4-fluoro-phenyl)-thiophen-2-yl]-8-(1-ethyl-propyl)-2,6-

dimethyl-imidazo[/,2-b]pyridazine.

/Y\N'N

ca—< 3
—

F

Using a procedure similar to Example 25, 3-(5-bromo-3-chloro-thiophen-2-yl1)-8-

(1-ethyl-propyl)—2,6—glimethy1—imidazo[],Z-b]pyridazine (0.25 g, 0.61 mmol), 4-

flourophenylboronic acid (0.093 g, 0.67 mmol), 2M Na,COs (0.45 mL, 0.91 mmol), n-

PrOH (2 mL), Pd(OAc), (0.0068 g, 0.030 mmol) and PPhs (0.016 g, 0.061 mmol) furnish

the title compound (0.041 g, 0.096 mmol, 16%). '"H NMR (CDCl3), 6 0.89 (t, J= 7.5 Hz,

6H), 1.76-1.94 (m, 4H), 2.53 (s, 3H), 2.54 (s, 3H), 3.29-3.38 (m, 1H), 6.70 (s, 1H), 7.07-

7.13 (m, 2H), 7.22 (s, 1H), 7.54-7.60 (m, 2H). LC/MS (m/z): calcd. for Cp3Ho3CIFN3S

(M+H)": 428.2; found: 428.1. ‘

Example 83.

Preparation of 3-[3-chloro-5-(2-methyl-2H-[1,2,4]triazol-3-yl)-thiophen-2-y1]-8-(1-ethyl-

propyl)-2,6-dimethyl-imidazo[/,2-b]pyridazine.

N
oy [ \

/ N S N
N > )

Cl N

Method A.

To a—78 °C solution of 1-methyl-1,2,4-triazole (0.18 mL, 2.33 mmol) and THF (3

mL) is added a 1.56 M solution of n-Bu-Li in hexanes (1.49 mL, 2.33 mmol). The

solution is stirred at —78°C for 30 minutes, 0.5 M solution of ZnCl, in THF (4.70 mL.,

2.33 mmol) is added and the solution warmed to ambient temperature. 3-(5-bromo-3-

chloro-thiophen-2-y1)-8-(1-ethyl-propyl)-2,6-dimethyl-imidazo{/ ,Z-b]py;idazine 0.32 g,
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0.78 mmol) and PdCly(dppf) (0.028 g, 0.039 mmol) is added and the solution heated at 60

°C for 2 days, diluted with EtOAc (50 mL), washed with sat. NH4C1 (30 mL), water (30

mL), brine (30 mL), dried over MgSOy, filtered and concentrated. The residue is purified

by ISCO column chromatography (20%-10% EtOAc/hexane gradient) furnish the title

compound (0.19 g, 0.46 mmol, 59%). 'H NMR (CDCls), 8 0.89 (t, J = 7.5 Hz, 6H), 1.76-

1.94 (m, 4H), 2.53 (s, 3H), 2.54 (s, 3H), 3.29-3.37 (m, 1H), 4.16 (s, 3H), 6.73 (s, 1H),

7.48 (s, 1H), 7.90 (s, 1H). LC/MS (m/z): calcd. for CooH3CINgS (M+H)": 415.2; found:

415.1.

Method B.

A 5-L reaction flask equipped with a cooling bath, air stirrer, gas dispersion tube

and thermometer probe is charged with 5-(5-bromo-4-chloro-thiophen-2-yl)-1-methyl-

1H-[1,2 4]triazole (162.0 g, 0.745 moles), 8-(1-ethyl-propyl)-2,6-dimethyl-imidazo[/,2-

blpyridazine (250.1 g, 0.898 moles), NMP (800 mL), KOAc (366.0 2), TBABr (50.5 g),

and additional NMP (700 mL) to form a mixture. While stirring, N is bubbled through

the mixture for 1 hour. A mixture of PA(OAc), (8.37 g) and TDBPP (24.56 g) are added

in one portion, then heated to 120 °C for 3 hours. The reaction is cooled to 50 °C and

transferred to a 12 L flask. The mixture is cooled to 20-25 °C, then added de-ionized

H,O (3.5 L) is added dropwise to precipitate out a sticky solid that gradually solidifies

with stirring overnight. The solids are filtered, washed with de-ionized H,O (2 x 2L), and

fried on the filter plate for 30-60 minutes. The crude solids (595 g) are warmed in EtOAc

(6.0 L) to 30 °C, then filtered through GFF paper to remove insolubles. The filtrate is

dried over Na,SO,, treated with Darco (30.0 g), heated to 35 °C, filtered, and

concentrated to give brown solids (432 g). The crude solids are eluted through a silica

plug (1.0 kg) with CH,Cl, (4.0 L), followed by EtOAc (16.0 L). Similar fractions are

combined and concentrated under vacuum to approximately 6.0 L, then treated with

Darco overnight with stirring. After filtering off the Darco through GFF paper, the

filtrate is concentrated to solids (336 g). The solids are crystallized from EtOAc: heptane

(1:2) to afford the title compound as a pale yellow solid (187 g, 60.5%, >98% area-% by

reverse phase: Zorbax SB-C8, 4.6 mm x 250 mm, 5 microns, UV =218 nm, flow rate 1.0

mL/min., oven temp. 25°C, isocratic = 30% water (0.1% TFA) & 70% AcCN.
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Example 89. '

Preparation of 8-(1-Ethyl-propyl)-2,6-dimethyl-3-[3-methyl-5-(3-methyl-3H-imidazol-4-

yl)-thiophen-2-yll-imidazo[/,2-b]pyridazine.

a8{ \
/N s, N+
=N LN

Using the procedure analogous to Example 31, 3-(5-bromo-3-methyl-thiophen-2-

y1)-8-(1-ethyl-propyl)-2,6-dimethyl-imidazo[/,2-b]pyridazine (0.40 g, 1.02 mmol), 1.34M

n-Bu-Li (0.80 mL, 1.07 mmol), 0.5M ZnCl, in THF (2.14 mL, 1.07 mmol), 5-iodo-1-

methyl-1H-imidazole (0.24 g, 1.22 mmol) and PdCl,(dppf) (0.037 g, 0.051 mmol) furnish

the title compound (0.061g, 0.15 mmol, 15%). '"H NMR (CDCls) 6§ 0.89 (t, J = 7.4 Hz,

6H), 1.75-1.93 (m, 4H), 2.17 (s, 3H), 2.50 (s, 3H), 2.53 (s, 3H), 3.24-3.38 (m, 1H), 3.61

(s, 3H), 6.68 (s, 1H), 7.02 (s, 1H), 7.23 (s, 1H), 7.55 (s, 1H). LC/MS (m/z): caled. for

Cp2Ho7NsS (M+H)': 394.3; found: 394.2.

Example 90.

Preparation of 8-(1-ethyl-propyl)-2,6-dimethyl-3-(2-methyl-thiophen-3-yl)-imidazo[/,2-

b]pyridazine.

=N
~ YN,N

7 I
S

A. 4,4,5,5-Tetramethyl-2-(2-methyl-thiophen-3-y1)-[1,3,2]dioxaborolane.

A mixture of 3-bromo-2-methyl-thiophene (Saika et. el. Chem. Soc. Chem.

Communication, 18, 1994, 2133; Steinkopf et. el.; Justus Liebigs Ann. Chem., 513, 1934,

281; 3.1 g, 17.51 mmol), DMSO (50 mL), 4,4,5,5.,4',4',5',5'-Octamethyl-

[2,2'Tbi[[1,3,2]dioxaborolanyl] (4.90g, 19.26 mmol), and KOAc (5.20 g, 52.58 mmol) is

de-gassed with N for 15 minutes. PdCl,(dppf) (0.70 g, 0.88 mmol) is added and the

solution stirred at ambient temperature overnight, then warmed to 85°C for 3 hours. The

solution is diluted with water (200 mL), extracted with EtOAc (2 x 100 mL). The
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combined organic layers washed with water (2 X 200 mL), brine (200 mL) dried over

MgSOy, filtered and concentrated. The residue is purified by ISCO column

chromatography (5%-20% EtOAc/hexane gradient) furnish the title compound (1.52 g,

6.78 mmol, 39%). 'H NMR (CDCls), & 1.34 (s, 12H), 2.72 (s, 3H), 7.04 (d, J = 5.0 Hz,
1H), 7.22 (d, 5.0 Hz, 1H).

B. 2-Methyl-thiophene-3-boronic acid.

To a solution of 4,4,5,5-tetramethyl-2-(2-methyl-thiophen-3-yl)-

[1,3,2]dioxaborolane (1.52 g, 6.78 mmol), acetone (15 mL) and water (15 mL) is added

NalO4 (2.90 g, 13.56 mmol). The solution is stirred at ambient temperature for 24 hours,

then heated to a reflux for 24 hours. The solution is concentrated dissolved in EtOAc

(1450 mL.), washed with water (100 mL), dried over MgSOy, filtered and concentrated to

furnish the title compound (0.75g, 5.49 mmol, 78%). IH NMR (CDCls), & 2.93 (s, 3H),
7.10 (d, J= 5.3 Hz, 1H), 7.51 (d, 5.3 Hz, 1H).

C. 8-(1-Ethyl-propyl)-2,6-dimethyl-3-(2-methyl-thiophen-3-yl)-imidazo[ /,2-b]pyridazine.

(1.65 g, 4.80 mmol), 2-methyl-thiophene-3-boronic acid (0.75 g, 5.28 mmol), 2

M NayCO3 (3.60 mL, 7.20 mmol) and n-PrOH (20 mL) is degassed with N for 10

minutes. Pd(OAc), (0.022 g, 0.096 mmol) PPhs (0.076 g, 0.29 mmol) is added and the

solution heated at 60°C for 24 hours, then heated at 90°C for 24 hours. The solution is

concentrated, diluted in EtOAc (50 mL) washed with 10% Nap,COs (40 mL), water (40

mL), brine (40 mL) dried over MgSOQy, filtered and concentrated. The residue is purified

by ISCO column chromatography (10%-15% EtOAc/hexane gradient) furnish the title

compound (0.78 g, 2.49 mmol, 52%). 1H NMR (CDCl3), 6 0.89 (t, J=7.5 Hz, 6H), 1.74-
1.94 (m, 4H), 2.38 (s, 3H), 2.44 (s, 3H), 2.50 (s, 3H), 3.30-3.40 (m, 1H), 6.64 (s, 1H),

7.11 (d, J = 5.3 Hz, 1H), 7.20 (d, J = 5.3 Hz, 1H). LC/MS (m/z): calcd. for C;sH23N3S

(M+H)*: 314.2; found: 314.2.
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Example 91.

Preparation of 3-(5-bromo-2-methyl-thiophen-3-y1)-8-(1-ethyl-propyl)-2,6-dimethyl-

imidazo[l,2-b]pyridazine.

=N l\ Br
S

To a solution of 8-(1-ethyl-propyl)-2,6-dimethyl-3-(2-methyl-thiophen-3-yl)-

imidazo[1,2-b]pyridazine. (0.76 g, 2.42 mmol) and CH,Cl, (10 mL) is added NBS (0.60

g, 3.37 mmol). The solution is stirred at ambient temperature for 2 hours and

concentrated. The solution is dissolved in Et,O (30 mL) washed with water (3 x 30 mL),

brine (30 mL) dried over MgSOy, filtered and concentrated to furnish the title compound

(0.95 g, 2.42 mmol, >99%). '"H NMR (CDCls), 8 0.88 (t, J = 7.5 Hz, 6H), 1.74-1.93 (m,

4H), 2.31 (s, 3H), 2.42 (s, 3H), 2.51 (s, 3H), 3.29-3.38 (m, 1H), 6.66 (s, 1H), 7.04 (s, 1H).

LC/MS (m/z): calcd. for CigH22BrN3S (M+H)": 392.2; found: 392.1.

Example 92.

Preparation of 8-(1-ethyl-propyl)-2,6-dimethyl-3-(2-methyl-5-phenyl-thiophen-3-yl)-

imidazol[1,2-b]pyridazine.

I"NN I
S

Using a procedure similar to Example 32, from 3-(5-bromo-2-methyl-thiophen-3-

y1)-8-(1-ethyl-propyl)-2,6-dimethyl-imidazo[Z,2-b]pyridazine (0.20 g, 0.51 mmol) and

PdCl,(dppf) (0.019 g, 0.025 mmol) and 0.5 M solution of phenylzinc iodide in THF (2.0

mL, 1.02 mmol). The residue is purified by column chromatography (0-10%

EtOAc/hexane gradient) and is chromatographed (50 x 250 C18 Symmetry column, 30-

70% water: 0.1 % TFA /ACN: 0.1% TFA gradient) furnish the title compound (0.081 g,

0.21 mmol, 41%). "H NMR (CDCls), § 0.90 (t, J = 7.5 Hz, 6H), 1.75-1.94 (m, 4H), 2.40
(s, 3H), 2.48 (s, 3H), 2.52 (s, 3H), 3.32-3.41 (m, 1H), 6.66 (s, 1H), 7.23-7.30 (m, 1H),
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7.32 (s, 1H), 7.34-7.41 (m, 2H), 7.57-7.63 (m, 2H). LC/MS (m/z): calcd. for CpgHo7N3S

(M+H)TM: 390.2; found: 390.2.

Example 93.

Preparation of 8-(1-ethyl-propyl)-2,6-dimethyl-3-(2-methyl-5-thiazol-2-yl-thiophen-3-yl)-

/ N S
S N «N lS N]

Using a procedure similar to Example 32, from 3-(5-bromo-2-methyl-thiophen-3-

yl)-8-(1-ethyl—propyl)—2,6-dimethyl-imidazo[1 ,2-b]pyridazine (0.20 g, 0.51 mmol), 0.5 M

2-thiazolylzinc bromide in THF (8.1 mL, 4.05 mmol) and PdClx(dppf) (0.019 g, 0.025

mmol) furnish the title compound (0.20 g, 0.50 mmol, >99%). 'H NMR (CDCls), 8 0.87
(t, J=7.5 Hz, 6H), 1.74-1.91 (m, 4H), 2.40 (s, 3H), 2.45 (s, 3H), 2.50 (s, 3H), 3.29-3.38

(m, 1H), 6.60 (s, 1H), 7.22 (d, J = 3.2 Hz, 1H), 7.52 (s, 1H), 7.75 (d, J = 3.2 Hz, 1H).

LC/MS (m/z): caled. for Cp1H24N4S2 (M+H)*: 397.1; found: 397.2.

imidazo[l,2-b]pyridazine.

Example 94.

Preparation of 8-(1-ethyl-propyl)-2,6-dimethyl-3-[2-methyl-5-(6-methyl-pyridin-2-yl)-

thiophen-3-yl]-imidazo[,2-b]pyridazine.

N

NNI
S

Using a procedure similar to Example 32, from 3-(5-bromo-2-methyl-thiophen-3-

y1)-8-(1-ethyl-propyl)-2,6-dimethyl-imidazo[,2-b]pyridazine (0.24 g, 0.61 mmol) and

PdCl,(dppf) (0.022 g, 0.031 mmol) and 0.5 M solution of 6-methyl-2-pyridylzinc

bromide in THF (3.7 mL, 1.84 mmol) furnish the title compound (0.086 g, 0.21 mmol,

34%). 'H NMR (CDCls), § 0.89 (t, J = 7.5 Hz, 6H), 1.75-1.93 (m, 4H), 2.39 (s, 3H), 2.46

(s, 3H), 2.51 (s, 3H), 2.57 (s, 3H), 3.31-3.40 (m, 1H), 6.65 (s, 1H), 6.97 (d, J = 7.8 Hz,
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1H), 7.41 (d, J = 7.8 Hz, 1H), 7.50-7.56 (m, 2H). LC/MS (m/z): caled. for CosHagNa

(M-+H)*: 405.2; found: 405.2.

Example 95.

Preparation of 8-(1-Ethyl-propyl)-2,6-dimethyl-3-(3-methyl-5-pyrimidin-5-yl-thiophen-2-

yl)-imidazo[/,2-b]pyridazine.

Using a procedure similar to Example 74B, from of 3-(5-bromo-3-methyl-

thiophen-2-yl)-8-( 1-ethyl-propyl)-2,6-dimethyl-imidazo[/,2-b]pyridazine (0.20 g, 0.51

mmol), 5-pyrimidine boronic acid (0.076 g, 0.61 mmol), 2 M Na,COs (0.38 mL, 0.76

mmol), Pd(OAc), (0.0023 g, 0.011 mmol), PPhs (0.0080 g, 0.0031 mmol), and n-PrOH (2

mL) is furnished the title compound (0.084 g, 0.21 mmol, 42%). 'H NMR (CDCl3), &
0.86 (t, J = 7.5 Hz, 6H), 1.72-1.91 (m, 4H), 2.17 (s, 3H), 2.48 (s, 3H), 2.51 (s, 3H), 3.26-

3.36 (m, 1H), 6.69 (s, 1H), 7.74 (s, 1H), 8.95 (s, 2H), 9.10 (s, 1H). LC/MS (m/z): calcd.

for CaoHosNsS (M+H)TM: 392.3; found: 392.2.

Example 96. v

Preparation of 3-[5-(3,5-Dimethyl-isoxazol-4-yl)-3-methyl-thiophen-2-yl1]-8-(1-ethyl-

propyl)-2,6-dimethyl-imidazo[/,2-b]pyridazine.

N

SN S! <Nrg; L7710
To a flask of 4-iodo-3,5-dimethyl-isoxazole (0.34 g, 1.53 mmol) is added a

solution of Rieke® zinc 5g/100 mL in THF (3 mL, 2.29 mmol). The slurry is heated at a

reflux for 4 hours, the zinc is allowed to settle and the solution transferred to a flask of 3-

(5-bromo-3-methyl-thiophen-2-y1)-8-(1-ethyl-propyl)-2,6-dimethyl-imidazo[ ], 2-

blpyridazine (0.30 g, 0.76 mmol) and PdCl,(dppf) (0.028 g, 0.038 mmol). The solution is
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heated at 50 °C overnight, diluted with EtOAc (20 mL), washed with 0.1 M HC1 (15 mL),

water (15 mL), brine (15 mL) dried over MgSOsy, filtered and concentrated. The residue

is purified by ISCO column chromatography (15%-30% EtOAc/hexane gradient) furnish

the title compound (0.22 g, 0.54 mmol, 71%). '"H NMR (CDCl3), § 0.92 (t, J = 7.5 Hz,

6H), 1.78-1.96 (m, 4H), 2.21 (s, 3H), 2.47 (s, 3H), 2.53 (s, 3H), 2.56 (s, 3H), 261 (s, 3H),

3.33-3.42 (m, 1H), 6.72 (s, 1H), 6.98 (s, 1H). LC/MS (m/z): calcd. for Co3HsN4OS

(M+H)": 409.3; found: 409.2. '

Example 97.

Preparation of 8-(1-ethyl-propyl)-2,6-dimethyl-3-(3-methyl-5-pyrimidin-2-yl-thiophen-2-

Nr'%«N ‘ S N
=N | B)<

A solution of 3-(5-bromo-3-methyl-thiophen-2-y1)-8-(1-ethyl-propyD)-2,6-

yl)-imidazo[ /,2-b]pyridazine.

dimethyl-imidazo[,2-b]pyridazine (0.30 g, 0.76 mmol), 2-tributylstannanyl-pyrimidine

(0.34 g, 0.92 mmol) and THF (5 mL) is de-gassed with N for 10 minutes
Triphenylarsine (0.047 g, 0.15 mmol) and Pda(dba); (0.035 g, 0.038 mmol) is added and

the solution heated at 55°C for 48 hours and concentrated. The residue is purified by

ISCO column chromatography (15%-30% EtOAc/hexane gradient), dissolved in

acetonitrile (20 mL), washed with hexane (3 x 20 mL) and concentrated to furnished the

title compound (0.097 g, 0.25 mmol, 32%). '"H NMR (CDCls), 5 0.88 (t, J = 7.4 Hz, 6H),

1.74-1.92 (m, 4H), 2.18 (s, 3H), 2.51 (s, 3H), 2.52 (s, 3H), 3.29-3.38 (m, 1H), 6.67 (s,

1H), 7.08 (t, J = 4.8, 1H), 7.93 (s, 1H), 8.69 (s, 2H). LC/MS (m/z): calcd. for CyH,5NsS

(M-+H)*: 392.3; found: 392.2.
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Example 98.

Preparation of 8-(1-ethyl-propy!)-2,6-dimethyl-3-(1,3,5-trimethyl-1H-pyrazol-4-yl)-

imidazo[l,2-b]pyridazine.

A. 1,3,5-Trimethylpyrazole-4-boronic acid.

(OH),B

"3
N-N
/

To a dry flask is added 300 mg (1.59 mmol) of 4-bromo-1,3,5-trimethyl pyrazole

to 4.0 ml THF. The mixture is cooled to —78°C and leq of n-BuLi (1.6 M) is added via
syringe. The mixture is stirred 1.5 hrs, and 0.19ml of trimethylborate (1.08 eq) is added.

The reaction mixture is stirred 2 hrs, allowing bath to reach —100C, then 1.5 ml of 5N HCl

is added and stirred 30 minutes longer. The aqueous layer is extracted 3 times with ethyl

acetate. The combined organics are dried over MgSO4, filtered, and evaporated to an oil.

The oil is dissolved in methanol/methylene chloride and re-evaporated. The residue is

triturated with acetone/ethyl acetate then filtered to obtain title compound as a white solid

92.1 mg (37.6%). "H-NMR (DMSO-d¢): 65.92 (s); 3.72 (s, 3H); 2.34 (s, 3H); 2.26 (s,

3H) ppm.

B. 8-(1-Ethyl-propyl)-2,6-dimethyl-3-(1,3,5-trimethyl-1 H-pyrazol-4-yl)-imidazo[ ], 2-

blpyridazine. |
3-Todo-2,6-dimethyl-8-(1-ethyl-propyl)-imidazo[1,2-b]pyridazine (200mg, 0.582

mmol), 1,3,5-trimethylpyrazole-4-boronic acid (233mg, 1.53 mmol), Pd(PPh3)4 (13.4mg,

0.01 mmol) are combined in a microwave pressure tube. Then 0.58 ml of 2N Na2CO3

and 3.0ml of dimethoxyethane/H20/ethanol (7:3:2) solution is added. The mixture is

microwaved at 155°C for 20minutes. Water is added and the mixture is extracted four

times with ethyl acetate. The combined organics are dried over MgSO04, filtered, then
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evaporated to a residue which is chromatographed using hexanes, then 1:1 hexanes: ethyl

acetate, then 100% ethyl acetate to give the title compound (6.4%) as a yellow oil. 'H-
NMR (DMSO-dg): 66.86 (s, 1H); 3.73 (s, 3H); 3.06-3.10 (m, 1H); 2.41 (s, 3H); 2.22

(s, 3H); 2.03 (s, 3H); 1.93 (s, 3H); 1.74-1.83 (m, 4H); 0.77 (t, J = 7.26 Hz, 6H) ppm.

MS/ ES+ = 327 (100%, M+2).

Example 99.

Preparation of 2,6-Dimethyl-8-(1-propyl-butyl)-3-(1,3,5-trimethyl-1 H-pyrazol-4-yl)-

imidazo[l,2-blpyridazine.

3-Todo-2,6-dimethyl-8-(1-propyl-butyl)-imidazo[1,2-b]pyridazine (75 mg, 0.20

mmol), 1,3,5-trimethylpyrazole-4-boronic acid (80 mg, 0.52 mmol), 2N Na2CO3 solution

(0.22 ml), and 5.0mg (0.0004 mmol) of Pd(PPh3)4 are combined in microwave pressure

vessel with 1.5ml of dimethylether/H20O/ethanol (7:3:2) solution. The mixture is

microwaved at 140°C for 25 minutes. The mixture is evaporated and chromatographed

on silica gel column using hexanes then 3:1 hexane:ethyl acetate, then 1:1 hexane:ethyl

acetate to give the title compound (22.8%) as a clear oil. 'H-NMR (DMSO-ds): 56.88

(s, 1H); 3.72 (s, 3H); 3.06-3.10 (m, 1H); 2.40 (s, 3H); 2.21 (s, 3H); 2.02 (s, 3H); 1.92

(s, 3H); 1.60-1.76 (m, 4H); 1.08-1.21 (m, 4H); 0.82 (t, J =7.49 Hz, 6H) ppm. MS/ ES+

=354 (100%, M+1).

Example 100.

Preparation of 5-[8-(1-Ethyl-propyl)-2,6-dimethyl-imidazo[1,2-b]pyridazin-3-yl}-4-

methyl-thiophene-2-carboxylic acid dimethylamide.

N
]\‘] S N—

AN&
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Using a procedure analogous to Example 23 B, 5-[8-(1-ethyl-propyl)-2,6-

dimethyl-imidazo[/,2-b]pyridazin-3-yl]-4-methyl-thiophene-2-carboxylic acid (151 mg,

0.42 mmol) and 2.0 M dimethylamine (2.0 mL, 4 mmol) give the title compound (161

mg, 0.42 mmol, 100%). 1H NMR (CDCI13): § 0.89 (t, J = 7.4 Hz, 6H), 1.75-1.94 (m, 4H),

2.14 (s, 3H), 2.51 (s, 3H), 2.53 (s, 3H), 3.15-3.50 (m, 7TH), 6.72 (s, 1H), 7.30 (s, 1H). ES-

MS (m/z): caled for C21H28N40S (M~+H)+: 385.6 found: 385.3.

Example 101.

Preparation of 8-(1-ethyl-propyl)-2,6-dimethyl-3-[3-methyl-5-(1-methyl-IH-Imidazol-3-

yD-thiophen-2-yl]-imidazo[l,2-b]pyridazine.

//Nl S N
=N )y \T'\I\

Using a procedure similar to Example 31. from 3-(5-bromo-3-methyl-thiophen-2-

yD)-8-(1-ethyl-propyl)-2,6-dimethyl-imidazo[/,2-b]pyridazine (0.40 g, 1.02 mmol), 1.34

M rn-BuLi (0.80 mL, 1.07 mmol), 0.5 M ZnCl, in THF (2.14 mL, 1.07 mmol), 3-iodo-1-

methyl-1H-imidazole (0.24 mL, 1.22 mmol) and PdCl,(dppf) (0.037 g, 0.051 mmol)

furnish the title compound (0.030g, 0.076 mmol, 8%). 'H NMR (CDCls), 8 0.89 (t, J =

7.5 Hz, 6H), 1.74-1.93 (m, 4H), 2.13 (s, 3H), 2.50 (s, 3H), 2.51 (s, 3H), 3.31-3.40 (m,

1H), 3.72 (s, 3H), 6.66 (s, 1H), 7.09 (d, J = 1.3 Hz, 1H), 7.19 (s, 1H), 7.86 (d, / = 1.3 Hz,

1H). LC/MS (m/z): calcd. for CooHo7NsS (M+H)*: 394.2; found: 394.2.

Example 102.

Preparation of N-{4-chloro-5-[8-(1-ethyl-propyl)-2,6-dimethyl-imidazo[,2-b]pyridazin-

3-yl]-thiazol-2-yl }-morpholine, hydrochloride salt.

,N‘ HCl
/ N S, TM\
=N | >N o©

c1 N N/

IPA (225.0 mL) is added to compound N-{4-chloro-5-[8-(1-ethyl-propyl)-2,6-

dimethyl-imidazo[/ ,2-blpyridazin-3-yl}-thiazol-2-yl}-morpholine (18.8 g, 0.0448 mmol,
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below) in a 1 L 1-neck round-bottomed flask The starting material slurry is heated to 50

°C on a Buchi bath, at which time a hazy solution resulted. Concentrated (12 M) aqueous

HCI (3.73‘mL, 0.0448 mmole, 1.0 eq) is added all at once, and the hazy solution is stirred

at 50 °C on the Buchi for 10 minutes, then evaporated to a yellow solid under vacuum.

After 20 minutes at room temperature under vacuum (weight of 20.9 g), acetone (100

mL) is added and the resulting yellow slurry is stirred at room temperature for 1 hour,

then cooled with an ice bath and stirred for an additional 1 hour. The slurry is filtered,

rinsed with acetone, and dried overnight under vacuum at 40°C to provide pale yellow-

white crystalline solid 19.18 g (94%). 'H NMR (DMSO): 8 7.52 (s, 1H), 3.73 (t, I = 4.6,

4H), 3.49 (t, T = 5.2 Hz, 4H), 3.39 (m, 1H), 2.57 (s, 3H), 2.49 (s, 3H), 1.77 (m, 4H), 0.80

(t, J =7.4 Hz, 6H).

Example 103.

Preparation of 8-(1-ethyl-propyl)-3-[5-(2-fluoro-phenyl)-3-methyl-thiophen-2-y1]-2,6-

dimethyl-imidazo[/,2-b]pyridazine.

N/ N | S -
-~

Using a procedure analogous to Example 30 B, 3-(5-boronic acid-3-methyl-

thiophen-2-y1)-8-(1-ethyl-propyl)-2,6-dimethyl-imidazo[/,2-b]pyridazine (0.18 g, 0.50

mmol), 1-bromo-2-fluoro-benzene (0.072 g, 0.65 mmol), and 2 M Na,COs (0.38 mL., 0.76

mmol), n-PrOH (2 mL), and Pd(PPhs)4 (0.029 g, 0.025 mmol) furnish the title compound

(0.022 g, 0.054 mmol, 11%). 'H NMR (CDCls), 8 0.93 (t, J = 7.4 Hz, 6H), 1.71-1.96 (m,

4H), 2.19 (s, 3H), 2.66 (s, 3H), 2.67 (s, 3H), 3.41-3.50 (m, 1H), 7.15 (s, 1H), 7.15-7.23

(m, 2H), 7.28-7.35 (m, 1H), 7.45 (d, J = 1.4 Hz, 1H), 7.66 (dt, J =7.8, 1.6 Hz, 1H).

LC/MS (m/z): caled. for CosHpsFN3S (M+H)TM: 408.2; found: 408.2.
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Example 104.

Preparation of 3-(3-chloro-5-pyrimidin-2-yl-thiophen-2-y1)-8-(1-ethyl-propyl)-2,6-

dimethyl-imidazo[l,2-b]pyridazine.

N%NIL%NN L)Cl N}
A. 3-(3-Chloro-thiophen-2-yl-5-boronic acid)-8-(1-ethyl-propyl)-2,6-dimethyl-

imidazo[l,2-b]pyridazine.

To a —78 °C solution of 3-(3-chloro-thiophen-2-yl)-8-(1-ethyl-propyl)-2,6-

dimethyl-imidazo[1,2-b]pyridazine (2.0 g, 5.97 mmol) and THF (30 mL) is added 1.6 M

n-BuLi (4.1 mL). After 30 minutes B(OMe)s (0.74 mL, 6.59 mmol) is added, the solution

is warmed to ambient temperature and stirred overnight. 1 M HCI (30 mL) is added and

the solution stirred for 20 minutes. The solution is made basic with 5 M NaOH. The

organic layer is extracted with 1 M NaOH (30 mL). The combined aqueous layers are

made acidic with 5 M HCI, K3zPO,*3 H,0 is added and the PH adjusted to 5.5 using 1 M

NaOH. The combined aqueous layers are extracted with EtOAc (200 mL), washed with

brine (150 mL), dried over MgSQ,, filtered and concentrated to furnish the title

compound (2.20 g, 5.82 mmol, 97%). LC/MS (m/z): calcd. for C;7Hz1BCIN30,S

(M+H)": 378.7; found: 378.0.

B. 3-(3-Chloro-5-pyrimidin-2-yl-thiophen-2-yl)-8-(1-ethyl-propyl)-2,6-dimethyl-

imidazo[l,2-b}pyridazine.

A solution of 3-(3-chloro-thiophen-2-yl-5-boronic acid)-8-(1-ethyl-propyl)-2,6-

dimethyl-imidazo[l,2-b]pyridazine (0.25g, 0.66 mmol), 2-bromo-pyrimidine (0.21 g, 1.32

mmol), 2 M Na,CO3 (0.66 mL, 1.32 mmol), and i~-PrOH (3 mL) are degaésed with N, for
15 minutes. Pd(OAc), (7.4 mg, 0.033 mmol) and PPh; (0.026 g, 0.099 mmol) are added

and the solution is heated at 90 °C overnight. The solution is diluted with EtOAc (35

mL), washed with 10% Na,COs (35 mL), brine (35 mL), dried over Na;SQy, filtered and

concentrated. The residue is purified by ISCO column chromatography (20%-30%

EtOAc/hexane gradient) furnish the title compound (0.077 g, 0.19 mmol, 29%). 'H
NMR (CDCls) 8 0.88 (d, J = 7.4 Hz, 6H), 1.75-1.93 (m, 4H), 2.53 (s, 3H), 2.54 (s, 3H),
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3.27-3.40 (m, 1H), 6.71 (s, 1H), 7.16 (t, J = 5.0 Hz, 1H), 8.00 (s, 1H), 8.74 (d, J=5.0 Hz,

2H). LC/MS (m/z): calcd. for Cp1H2CINsS (M+H)*: 412.1; found: 412.2.

Example 105.

Preparation of 3-(3-chloro-5-thiazol-2-yl-thiophen-2-y1)-8-(1-ethyl-propyl)-2,6-dimethyl-

7
/ N S- ILHN]

Cl S

Using a procedure similar to Example 104, 3-(3-chloro-thiophen-2-yl-5-boronic

acid)-8-(1-ethyl-propyl)-2,6-dimethyl-imidazo[/,2-b]pyridazine (0.25g, 0.66 mmol), 2-

bromo-pyrimidine (0.21 g, 1.32 mmol), 2 M Na,COs (0.66 mL, 1.32 mmol) and i-PrOH
(3 mL), Pd(OAc); (7.4 mg, 0.033 mmol), and PPh; (0.026 g, 0.099 mmol) furnish the title

compound (0.099 g, 0.24 mmol, 35%). 'H NMR (CDCls) & 0.88 (d, J = 7.5 Hz, 6H),

1.74-1.92 (m, 4H), 2.52 (s, 3H), 2.53 (s, 3H), 3.28-3.38 (m, 1H), 6.71 (s, 1H), 7.33 (t, J =

3.3 Hz, 1H), 7.49 (s, 1H), 7.81 (d, J = 3.3 Hz, 2H). LC/MS (m/z): calcd. for C21HpCINsS

(M+H)*: 417.1; found: 417.1. '

imidazo[l,2-b]pyridazine.

Example 106.

Preparation of 3—[3-chIoro—S-(Z—methyl~2H—pyrazol—3-yl)-thiophen—Z—yl]—8—(1-ethy1-

propyl)-2,6-dimethyl-imidazo[ ], 2-b]pyridazine.

To a —78 °C solution of 1-methyl-1H-pyrazole (0.12 g, 1.45 mmol) and THF (4

mL) is added 1.6 M n-BuLi (0.91 mL, 1.45 mmol). After 45 minutes 0.5M ZnCl, (2.9

mL, 1.45 mmol) is added and the solution is warmed to ambient temperature. After 30

minutes 3-(5-bromo-3-chloro-thiophen-2-yl)-8-(1-ethyl-propyl)-2,6-dimethyl-

imidazo[l,2-b]pyridazine (example Rupp-88) (0.30 g, 0.73 mmol) and PdClz(dppf) (0.027
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g, 0.036 mmol) are added and the solution heated at 65 °C overnight, diluted with EtOAc

(30 mL), washed with sat. NH;C1 (2 x 30 mL.), dried over MgSQOs,, filtered and

concentrated. The residue is purified by ISCO column chromatography (15%-30%

EtOAc/hexane gradient) furnish the title compound (0.15 g, 0.36 mmol, 50%). 'H NMR
(CDCls) 6 0.88 (d, J = 7.5 Hz, 6H), 1.74-1.91 (m, 4H), 2.52 (s, 6H), 3.26-3.36 (m, 1H),

4.05 (s, 3H), 6.45 (d, J = 1.9 Hz, 1H), 6.71 (s, 1H), 7.14(s, 1H), 7.49 (d, J = 1.9 Hz, 1H).

LC/MS (m/z): calcd. for Cp;H24CIN5S (M+H)*: 414.2; found: 414.2.

Example 107.

Preparation of 3-(3-chloro-5-pyridin-4-yl-thiophen-2-yl)-8-(1-ethyl-propyl)-2,6-dimethyl-

&
/N S —
=N ‘/ \/N

cl

Using a procedure similar to Example 104, 3-(3-chloro-thiophen-2-yl-5-boronic

acid)-8-(1-ethyl-propyl)-2,6-dimethyl-imidazo[/,2-b]pyridazine (0.25g, 0.66 mmol), 4-

bromo-pyridine hydrochloride (0.26 g, 1.32 mmol), 2 M Nap,COs3 (1.00 mL, 1.99 mmol),

i-PrOH (3 mL), Pd(OAc); (7.4 mg, 0.033 mmol), and PPhs; (0.026 g, 0.099 mmol) furnish

the title compound (0.16 g, 0.59 mmol, 59%). 'H NMR (CDCl3) § 0.87 (d, J = 7.5 Hz,

6H), 1.74-1.92 (m, 4H), 2.52 (s, 3H), 2.53 (s, 3H), 3.27-3.36 (m, 1H), 6.72 (s, 1H), 7.45-

7.49 (m, 3H), 8.63 (d, J = 1.3 Hz, 1H), 8.64 (d, J = 1.3 Hz, 1H). LC/MS (m/z): calcd. for

CaoHpsCINLS (M+H)*: 411.1; found: 411.1.

imidazol[l,2-b]pyridazine.

Example 108.

Preparation of 3-[3-chloro-5-(3,5-dimethyl-isoxazol-4-yl)-thiophen-2-yl]-8-(1-ethyl-

propyl)-2,6-dimethyl-imidazo[/,2-b]pyridazine.

N
<

/N S <N
=N 1 =\
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Using a procedure similar to Example 104, 3-(3-chloro-thiophen-2-yl-5-boronic

acid)-8-(1-ethyl-propyl)-2,6-dimethyl-imidazo[/,2-b]pyridazine (0.25g, 0.66 mmol), 4-

iodo-3,5-dimethyl-isoxazole (0.30 g, 1.32 mmol), 2 M Na,COj3 (0.66 mL, 1.32 mmol) and

i-PrOH (3 mL), Pd(OAc); (7.4 mg, 0.033 mmol), and PPhs (0.026 g, 0.099 mmol) furnish

the title compound (0.14 g, 0.50 mmol, 50%). 'H NMR (CDCls) & 0.87 (d, J=7.5 Hz,

6H), 1.73-1.92 (m, 4H), 2.43 (s, 3H), 2.53 (s, 6H), 2.57 (s, 3H), 3.27-3.38 (m, 1H), 6.71

(s, 1H), 7.01 (s, 1H). LC/MS (m/z): calcd. for CpHpsCIN,OS (M+H)": 429.2; found:

429.2.

Example 109.

Preparation of 3-(3-chloro-5-pyridin-2-yl-thiophen-2-yl)-8-(1-ethyl-propyl)-2,6-dimethyl-

imidazo[1,2-b]pyridazine.

0]
/N S N=
=N I )\ 4

Cl

To a flask containing 3-(5-bromo-3-chloro-thiophen-2-yl)-8-(1-ethyl-propyl)-2,6-

dimethyl-imidazo[1,2-b]pyridazine(0.25 g, 0.61 mmol) and PdCly(dppf) (0.022 g, 0.030

mmol) is added a 0.5 M solution of 2-pyridylzinc bromide (2.40 mL, 1.21 mmol) and the

solution heated at 65 °C overnight, diluted with EtOAc (30 mL), washed with sat. NH4Cl

(2 x 30 mL), dried over MgSOy, filtered and concentrated. The residue is purified by

ISCO column chromatography (20%-40% EtOAc/hexane gradient) followed by

recrystallization from CH3CN furnish the title compound (0.15 g, 0.36 mmol, 60%). 7
NMR (CDCls) & 0.88 (d, J = 7.5 Hz, 6H), 1.73-1.93 (m, 4H), 2.52 (s, 3H), 2.53 (s, 3H),

3.29-3.38 (m, 1H), 6.70 (s, 1H), 7.17-7.23 (m, 1H), 7.56 (s, 1H), 7.66 (d, J = 7.9 Hz, 1H),

7.70-7.76 (m, 1H), 8.59 (d, J = 4.7 Hz, 1H). LC/MS (/z): calcd. for CyHp3CINGS

(M+H)TM: 412.0; found: 412.4.
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Example 110.

Preparation of 3-(3-chloro-5-pyrimidin-5-yl-thiophen-2-yl)-8-(1-ethyl-propyl)-2,6-

dimethyl-imidazo[,2-b]pyridazine.

N
¢

/ N Is _N>
=N 4/ N\ 74
Cl N

Using a procedure similar to Example 104, 3-(3-chloro-thiophen-2-yl-5-boronic

acid)-8-(1-ethyl-propyl)-2,6-dimethyl-imidazo[],2-b]pyridazine (0.25g, 0.66 mmol), 4-

bromo-pyrimidine (0.21 g, 1.32 mmol), 2 M Na;COs (0.66 mL, 1.32 mmol), i-PrOH (3

mL), Pd(OAc); (7.4 mg, 0.033 mmol), and PPh3 (0.026 g, 0.099 mmol) furnish the title

compound (0.053 g, 0.13 mmol, 20%). 'H NMR (CDCl3) 6 0.88 (d, J= 7.5 Hz, 6H),

1.73-1.92 (m, 4H), 2.53 (s, 3H), 2.54 (s, 3H), 3.27-3.37 (m, 1H), 6.73 (s, 1H), 7.40 (s,

1H), 8.97 (s, 2H), 9.18 (s, 1H). LC/MS (m/z): calcd. for C21H2CINsS (M+H)TM: 412.1;

found: 411.2.

Example 111.

Preparation of 3-(3-chloro-5-pyrazin-2-yl-thiophen-2-yl)-8-(1-ethyl-propyl)-2,6-

dimethyl-imidazo[,2-b]pyridazine.

N

-N S N=
=N |y \_>
Cl N

Using a procedure similar to Example 104, 3-(3-chloro-thiophen-2-yl-5-boronic

acid)-8-(1-ethyl-propyl)-2,6-dimethyl-imidazo[,2-b]pyridazine(0.40g, 1.06 mmol), 2-

iodo-pyrazine (0.16 g, 1.59 mmol), 2 M Na,COs (1.06 mL, 2.12 mmol) and i-PrOH (5

mL), Pd(OAc), (0.012 g, 0.053 mmol), and PPhs (0.042 g, 0.16 mmol) furnish the title

compound (0.15 g, 0.36 mmol, 34%). 'H NMR (CDCls) § 0.87 (d, J = 7.5 Hz, 6H), 1.73-

1.92 (m, 4H), 2.51 (s, 3H), 2.52 (s, 3H), 3.25-3.37 (m, 1H), 6.71 (s, 1H), 7.66 (s, 1H),

8.45 (d, J = 2.6 Hz, 1H), 8.51-8.53 (m, 1H), 8.96 (d, J = 1.0 Hz, 1H). LC/MS (w/z):

calcd. for Co1HpCINSS (M+H)": 412.1; found: 412.3.
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Example 112.

Preparation of 3-(3-chloro-5-thiazol-4-yl-thiophen-2-y1)-8-(1-ethyl-propyl)-2,6-dimethyl-

imidazo[l,2-b]pyridazine.

N

sN S N
=N |/ \WS

cl

To a 0 °C solution of 3-(5-bromo-3-chloro-thiophen-2-y1)-8-(1-ethyl-propyl)-2,6-

dimethyl-imidazo[1,2-b]pyridazine (0.60 g, 1.45 mmol) and THF (2 mL) is added 0.05 g/

mL of Reike® Zn (3.80 mL, 2.91 mmol). The solution is heated at a reflux for 1 hour,

and the excess Zn allowed to settle for 1 hour at ambient temperature. The solution is

transferred to a flask of 4-bromo-thiazole (Kelly, T. et al. Tetrahedron Lett. 1995, 51,

9293) (0.29 g, 1.74 mmol). PdCly(dppf) (0.027 g, 0.036 mmol) is added and the solution

heated at 65 °C overnight, diluted with EtOAc (40 mL), washed with sat. NH4Cl (30 mL),

dried over MgSOQy, filtered and concentrated. The residue is purified by ISCO column

chromatography (15%-20% EtOAc/hexane gradient) followed by ISCO column

chromatography (100% Et,0) to furnish the title compound (0.098 g, 0.24 mmol, 16%).

'H NMR (CDCls) 6 0.88 (d, J = 7.5 Hz, 6H), 1.74-1.92 (m, 4H), 2.52 (s, 3H), 2.53 (s,

3H), 3.28-3.38 (m, 1H), 6.70 (s, 1H), 7.45 (s, 1H), 7.49 (d, J=2.0 Hz, 1H), 8.85 (d, J =

2.0 Hz, 1H). LC/MS (m/z): calcd. for CaoHz1CIN4S, (M+H)TM: 417.1; found: 417.3.

Example 113.

Preparation of 8-(1-ethyl-1 -fluoro-propyl)-2,6-dimethyl-3-[3-methyl-5-(6-methyl-pyridin-

2-yl)-thiophen-2-yl]-imidazo[l,2-b]pyridazine.

F
N
7 |

/N S N=
=N N )\ 4

To a —78 °C solution of 3-{2,6-dimethyl-3-[3-methyl-5-(6-methyl-pyridin-2-yl)-

thiophen-2-yl]-imidazo[,2-b]pyridazin-8-yl}-pentan-3-ol (0.23 g, 0.55 mmol) and

CH,Cl, (3 mL) is added a solution of [bis(2-methoxyethyl)amino]sulfur triflouride (0.14

g, 0.60 mmol) and CH2Cl, (2 mL). The solution is warmed to ambient temperature and
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stirred overnight. The solution is washed with sat. NaHCOs (5 mL) and concentrated.

The reside is purified by ISCO column chromatography (15%-20% EtOAc/hexane

gradient) furnish the title compound (0.13g, 0.31 mmol, 57%). 'H NMR (CDCls) 8 0.80
(t, J=7.5 Hz, 6H), 2.14 (s, 3H), 2.16-2.31 (m, 2H), 2.46 (s, 3H), 2.54 (s, 3H), 2.56 (s,

3H), 2.59-2.70 (m, 2H), 6.98 (s, 1H), 7.00 (d, J = 7.6 Hz, 1H), 7.45 (d, J = 7.8 Hz, 1H),

7.52 (s, 1H), 7.56 (dd, J = 7.8, 7.6 Hz, 1H). LC/MS (m/z): calcd. for Co4Ho7FN4S

(M+H)*: 423.2; found: 423.4.

Example 114.

Preparation of 2-[8-(1-ethyl-propyl)-2,6-dimethyl-imidazo[/ ,2-b]pyridazin-3-yl]-

thiophene-3-carbonitrile.

To a solution 0.05 g/mL of Reike® Zn (31 mL, 23.93 mmol) is added 2-bromo-

thiophene-3-carbonitrile (Fournari, P. et al. Bull. Soc. Chim. Fr., 1967, 4115) (2.25 g,

11.96 mmol) and THF (5 mL). The solution is heated at a reflux for 2 hours, cooled to

ambient temperature and the excess Zn allowed to settle. The solution is transferred via a

cannula into a flask of 8-(1-ethyl-propyl)-3-iodo-2,6-dimethyl-imidazo[,2-b]pyridazine

(2.5 g, 7.98 mmol) and PdCly(dppf) (0.29 g, 0.040 mmol). The mixture is heated at 65°C

overnight, diluted with EtOAc (75 mL), washed with sat. NH.CI (2 x 75 mL), dried over

MgSO,, filtered and concentrated. The residue is purified by ISCO column

chromatography (10%-20% EtOAc/hexane gradient) furnish the title compound (1.10 g,

3.39 mmol, 42%). '"H NMR (CDCl3) 8 0.86 (t, J = 7.5 Hz, 6H), 1.74-1.91 (m, 4H), 2.55

(s, 3H), 2.61 (s, 3H), 3.25-3.34 (m, 1H), 6.75 (s, 1H), 7.35 (d, /= 5.2 Hz, 1H), 7.53 d,J

= 5.2 Hz, 1H). LC/MS (m/z): calcd. for C;gH20N4S (M+H)TM: 325.5; found: 325.2.
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Example 115.

Preparation of 5—bromo—Z-[S—(1-ethyl-propyl)—2,6—dimethy1—imidazo[Z ,2-blpyridazin-3-

a
=N ‘/ Br

2N

To a solution of 2-[8-(1-ethyl-propyl)-2,6-dimethyl-imidazo[],2-b]pyridazin-3-

yll-thiophene-3-carbonitrile (0.83 g, 2.56 mmol) and CH,Cl, (10 mL) is added NBS (0.48

g, 2.69 mmol). The solution is stirred for 1 hour, diluted with Et,O (100 mL), washed

with water (3 x 100 mL), brine (100 mL), dried (MgSOQ,) filtered and concentrated to

furnish the title compound (1.03 g, 2.55 mmol, >99%). '"H NMR (CDCl13) 8 0.86 (t, J =

7.5 Hz, 6H), 1.74-1.91 (m, 4H), 2.56 (s, 3 H), 2.60 (s, 3H), 3.24-3.32 (m, 1H), 6.76 (s,

1H), 7.30 (s, 1H). LC/MS (m/z): calcd. for Ci1gHoBrN4S (M+H)*: 404 .4; found: 404.1.

yl]-thiophene-3-carbonitrile.

Example 116.

Preparation of 2-[8-(1-ethyl-propyl)-2,6-dimethyl-imidazo[/,2-b]pyridazin-3-yl]-5-

thiazol-2-yl-thiophene-3-carbonitrile.

&
/N S N~N]5£/fl']&= S

N

To a flask containing 5-bromo-2-[8-(1-ethyl-propyl)-2,6-dimethyl-imidazo[Z,2-

blpyridazin-3-yl]-thiophene-3-carbonitrile (0.25 g, 0.62 mmol) and PdCl,(dppf) (0.023 g,

0.031 mmol) is added a solution of 0.5 M 2-thiazolylzinc bromide (6.0 mL, 3.10 mmol).

The solution is heated at 65 °C overnight, diluted with EtOAc (30 mL), washed with sat.

NH4CI (2 x 25 mL), dried over MgSQy, filtered and concentrated. The residue is purified

by ISCO column chromatography (15%-20% EtOAc/hexane gradient) furnish the title

compound (0.16 g, 0.39 mmol, 64%). "H NMR (CDCls) § 0.88 (t, J= 7.5 Hz, 6H), 1.75-
1.93 (m, 4H), 2.58 (s, 3H), 2.66 (s, 3H), 3.25-3.35 (m, 1H), 6.78 (s, 1H), 7.38 (d, /= 3.5
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Hz, 1H), 7.70 (s, 1H), 7.84 (d, J = 3.5 Hz, 1H). LC/MS (m/z): caled. for Cy;H1NsS,

(M+H)*: 408.6; found: 408.1.

Example 117.

Preparation of 2-[8-(1-ethyl-propyl)-2,6-dimethyl-imidazo[] ,2-blpyridazin-3-yl]-5-

thiazol-2-yl-thiophene-3-carbonitrile.

N
. \

/ N Is N-N
=N &. 7\

To a—78 °C solution of 1-methyl-1,2,4-triazole (0.14 mL, 1.86 mmol) and THF (5

mL) is added a 1.6 M solution of n-BuLi in hexanes (1.20 mL, 1.86 mmol) after 30

minutes a 0.5 M solution of ZnCl, in THF (4.70 mL, 2.33 mmol) is added and the

solution warmed to ambient temperature and stirred for 30 minute. 5-Bromo-2-[8-(1-

ethyl-propyl)-2,6-dimethyl-imidazo[l,2-b]pyri dazin-3-yl]-thiophene-3-carbonitrile

(example Rupp-122) (0.25 g, 0.62 mmol) and PdCly(dppf) (0.023 g, 0.031 mmol) is

added and the solution heated at 65 °C overnight, diluted with EtOAc (25 mL), washed

with sat. NH,Cl (20 mL), dried over MgSOQsy, filtered and concentrated. The residue is

purified by ISCO column chromatography (15%-60% EtOAc/hexane gradient), and is

chromatographed (50 x 250 C18 X-Terra RP column, 30-90% 10 mM NH,HCOs/water/5 -

% ACN: ACN gradient). The residue is dissolved in Et;O (25 mL), washed with sat.

NaHCO; (25 mL), dried over MgSO4, filtered and concentrated to furnish the title

compound (0.013 g, 0.032 mmol, 5%). 'H NMR (CDCl3) 6 0.87 (t, J = 7.5 Hz, 6H), 1.75-

1.93 (m, 4H), 2.58 (s, 3 H), 2.67 (s, 3H), 3.26-3.34 (m, 1H), 4.17 (s, 3H), 6.79 (s, 1H),

6.78 (s, 1H), 7.92 (s, 1H). LC/MS (m/z): calcd. for Co1H23N7S (M+H)TM: 406.5; found:

406.2.
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Example 118.

Preparation of 2-[8-(1-ethyl-propyl)-2,6-dimethyl-imidazo[/ ,2-b]pyridazin-3-yl]-5-(6-

methyl-pyridin-2-yl)-thiophene-3-carbonitrile.

2
/N S N=
*N/l/ \ 7/

N/

To a flask containing 5-brom0—2—[8-(1—ethyl—propyl)—2,6—dimethy1-imidazo[1 ,2-
b]pyridazin-3-yl]-thiophene-3-carbonitrile (0.25 g, 0.62 mmol) and PdCl,(dppf) (0.024 g,

0.033 mmol) is added a solution of 0.5 M 6-methyl-2-pyridylzinc bromide in THE (2.50

mL, 1.24 mmol). The solution is heated at 65 °C overnight, diluted with EtOAc (30 mL),

washed with sat. NH4CI (2 x 30 mL), dried over MgSOsy, filtered and concentrated. The

residue is purified by ISCO column chromatography (15%-25% EtOAc/hexane

gradient), furnish the title compound (0.11 g, 0.26 mmol, 39%). "H NMR (CDCl;) 5 0.87
(t, J = 7.5 Hz, 6H), 1.76-1.92 (m, 4H), 2.57 (s, 3 H), 2.58 (s, 3H), 2.65 (s, 3H), 3.26-3.35

(m, 1H), 6.75 (s, 1H), 7.09 (d, J = 7.5 Hz, 1H), 7.49 (d, J = 7.9 Hz, 1H), 7.63 (dd, J = 7.9,
7.5 Hz, 1H), 7.74 (s, 1H). LC/MS (m/z): caled. for CoaHasNsS (M+H)TM: 416.6; found:

416.2.

Example 119.

Preparation of 2-[8-(1-ethyl-propyl)-2,6-dimethyl-imidazo[/,2-b]pyridazin-3-y1]-5-

pyridin-3-yl-thiophene-3-carbonitrile.

N
7|

/ N [s —
=N /Z / \N

To a —78 °C solution of 3-iodo-pyridine (0.32 g, 1.56 mmol), 0.5 M ZnCl, in THF

(3.20 mL, 1.59 mmol), and THF (2 mL) is added 1.7 M #-BuLi (1.85 mL, 3.15 mmol).

The solution is warmed to ambient temperature and stirred for 30 minutes. 5-Bromo-2-
[8-(1-ethyl-propyl)-2,6-dimethyl-imidazo[/ ,2-blpyridazin-3-yl]-thiophene-3-carbonitrile

(0.21 g, 0.52 mmol) and Pd(PPh3)4 (0.03 g, 0.026 mmol) are added and the solution
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heated at 55 °C for 1 hour, cooled to ambient temperature and stirred overnight, diluted

with EtOAc (50 mL), washed with sat. NH;Cl (2 x 40 mL), dried over MgSOy, filtered

and concentrated. The residue is purified by ISCO column chromatography (15%-40%

EtOAc/hexane gradient), furnish the title compound (0.15 g, 0.37 mmol, 71%). '"H NMR
(CDCls) 8 0.87 (t, J = 7.5 Hz, 6H), 1.74-1.92 (m, 4H), 2.58 (s, 3 H), 2.66 (s, 3H), 3.26-

3.35 (m, 1H), 6.78 (s, 1H), 7.34-7.46 (m, 1H), 7.56 (s 1H), 7.91 (d, J = 7.1 Hz, 1H), 8.62

(s, 1H), 8.91 (s, 1H). LC/MS (m/z): caled. for Co3Hz3NsS (M+H)": 402.6; found: 402.4.

Example 120.

Preparation of 3-(3,4-dimethyl-thiophen-2-y1)-8-(1-ethyl-propyl)-2,6-dimethyl-

imidazo[1,2-b]pyridazine.

A. 2-Bromo-3,4-dimethyl-thiophene.

To a solution of 3,4-dimethyl-thiophene (2.0 g, 17.82 mmol) (Minato et. al.,

Tetrahedron 1982, 38, 3347) in CH,Cl, (20 mL) is added NBS (3.3 g, 18.72 mmol). The

solution is stirred for 1 hour, diluted with Et;O (100 mL), washed with water (3 x 100

mL), brine (100 mL), dried (MgSO,) filtered and concentrated. The residue is purified by

ISCO column chromatography (100% hexane) furnish the title compound (3.0 g, 16.70

mmol). 'H NMR (CDCls) § 2.10 (s, 3H), 2.17 (s, 3H), 6.85 (s, 1H).

B. 3-(3,4-Dimethyl-thiophen-2-y1)-8-(1 -ethyl-propyl)-2,6-dimethyl-imidazo[/,2-

b]pyridazine and 8-(1-ethyl-propyl)-2,6-dimethyl-3-(3,4,3',4"-tetramethyl-
[2,2"Tbithiophenyl-5-yl)-imidazo[,2-b]pyridazine, respectively.

To a solution of 8-(1-ethyl-propyl)-2,6-dimethyl-imidazo[Z,2-b]pyridazine (2 30

g, 10.58 mmol), 2 2-bromo-3,4-dimethyl-thiophene (3.03 g, 15.88 mmol) and Cs>CO; (7.24

g, 22.23 mmol) and DMF (50 mL) is de-gassed with N, for 20 minutes. Pdx(dba); (0.48

g, 0.053 mmol) and PPhs (0.56 g, 0.21 mmol) are added and the solution is heated at

120°C overnight. The solution is diluted with EtOAc (200 mL), washed with water (3 x
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200 mL), brine (200 mL), dried (MgSOs), filtered and concentrated. The residue is

purified by ISCO column chromatography (10% -15% EtOAc/hexane gradient) furnish

2.04 g of a brown oil which is chromatographed (50 x 250 C18 Symmetry column, 30-

70% water: 0.1 % TFA /ACN gradient) furnish the title compound (0.41 g, 1.25 mmol,

12%). '"H NMR (CDCl3) § 0.87 (t, J = 7.5 Hz, 6H), 1.73-1.94 (m, 4H), 2.00 (s, 3 H), 2.24

(d, J = 1.0 Hz, 3H), 2.45 (s, 3H), 2.50 (s, 3H), 3.29-3.38 (m, 1H), 6.65 (s, 1H), 7.10 (s,

1H). LC/MS (m/z): calcd. for CioHasN3S (M+H)*: 328.5; found: 328.3.

Example 121.

Preparation of 8-(1 -ethyl-propyl)-2,6-dimethyl-3-[3-methyl-4-(6-methyl-pyridin-2-yl)-

thiophen-2-yl]-imidazo[l,2-b]pyridazine.

SNN! |N N\

\ N N :

To a flask containing 3-(4-bromo-3-methyl-thiophen-2-yl)-8-(1-ethyl-propyl)-2,6-

dimethyl-imidazo[/,2-b]pyridazine (below) (0.25 g, 0.64 mmol) and PdCl,(dppf) (0.023

g, 0.032 mmol) is added a solution of 0.5 M 6-methyl-2-pyridylzinc bromide in THF (2.5

mL, 1.27 mmol). The solution is heated at 65 °C overnight, diluted with EtOAc (25 mL),

washed with sat. NH,4C1 (20 mL), dried over MgSOy, filtered and concentrated. The

residue is purified by ISCO (15%-20% EtOAc gradient) and is chromatographed (50 x

250 C18 Symmetry column, 10-70% water: 0.1 % TFA /ACN: 0.1% TFA gradient). The

residue is dissolved in Et,O (20 mL), washed with sat. NaHCOs3 (15 ml.) dried over

MgSO,, filtered and concentrated to furnish the title compound (0.066 g, 1.57 mmol,

31%). 'H NMR (CDCls) 8 0.87 (t, J = 7.5 Hz, 6H), 1.73-1.91 (m, 4H), 2.20 (s, 3 H), 2.47

(s, 3H), 2.49 (s, 3H), 2.61 (s, 3H), 3.29-3.38 (m, 1H), 6.66 (s, 1H), 7.09 (d, /= 7.5 Hz,

1H), 7.43 (d, J = 7.8 Hz, 1H), 7.54 (dd, J = 7.5, 7.8 Hz, 1H), 7.72 (s, 1H). LC/MS (m/z):

calcd. for CpaHosN4S M+H)TM: 405.2; found: 405.3.
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Example 122.

Preparation of 3-(5-bromo-3,4-dimethyl-thiophen-2-yl)-8-(1-ethyl-propyl)-2,6-dimethyl-

fg/N |
=N I / Br

To a solution of 3-(3,4-dimethyl-thiophen-2-y1)-8-(1-ethyl-propyl)-2,6-dimethyl-

imidazo[1,2-b]pyridazine (0.41 g, 1.25 mmol) and CHxCl, (30 mL) is added NBS (0.23

g, 1.32 mmol). The solution is stirred for 1 hour, diluted with Et,O (100 mL), washed

with water (3 x 100 mL), brine (100 mL), dried (MgSO,) filtered and concentrated to

furnish the title compound (0.41 g, 1.01 mmol, 80%). '"H NMR (CDCl3) 8 0.86 (t, J=7.4

Hz, 6H), 1.72-1.94 (m, 4H), 2.02 (s, 3 H), 2.18 (s, 3H), 2.43 (s, 3H), 2.49 (s, 3H), 3.27-

3.36 (m, 1H), 6.67 (s, 1H). LC/MS (m/z): calcd. for C1oH24BrN3S (M+H)": 407.4; found:

407.3.

imidazo[J ;Z-b]pyridazine.

Example 123.

Preparation of 3-[3,4-dimethyl-5-(2-methyl-2H-[1 ,2,41triazol-3-yl)-thiophen-2-y1]-8-(1-

ethyl-propyl)-2,6-dimethyl-imidazo[ 1,2-b]pyridazine.

N
s ‘ \

/N l S, N-n
———N \ l .

7 N

To a—78 °C solution of 1-methyl-1,2,4-triazole (0.056 mL, 0.74 mmol) and THF

(2 mL) is added a 1.6 M solution of n-BuLi in hexanes (0.46 mL, 0.74 mmol). The

solution is warmed to ambient temperature and stirred for 30 minutes. The solution is-

cooled to 0 °C, a 0.5 M solution of ZnCl, in THF (4.70 mL, 2.33 mmol) is added and the

solution warmed to ambient temperature and stirred for 30 minute. 3-(5-bromo-3,4-

dimethyl-thiophen-2-y1)-8-(1-ethyl-propyl)-2,6-dimethyl-imidazo[/,2-b]pyridazine (0.10

g, 0.25 mmol) and PdCl»(dppf) (0.009 g, 0.012 mmol) is added and the solution heated at

65 °C overnight, diluted with EtOAc (25 mL), washed with sat. NH4Cl (20 mL), dried
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over MgSOy, filtered and concentrated. The residue is purified by ISCO column

chromatography (15%-60% EtOAc/hexane gradient), followed by a second purification

by ISCO column chromatography (100% Et;O) furnish the title compound (0.07 g, 0.17

mmol, 70%). 'H NMR (CDCls) § 0.87 (t, J = 7.5 Hz, 6H), 1.73-1.92 (m, 4H), 2.06 (s, 3

H), 2.29 (s, 3H), 2.47 (s, 3H), 2.51 (s, 3H), 3.27-3.37 (m, 1H), 3.97 (s, 3H), 6.69 (s, 1H),

8.00 (s, 1H). LC/MS (m/z): calcd. for CorHasNeS (M+H)TM: 409.6; found: 409.2.

Example 124.

Preparation of 3-(3,4-dimethyl-5-thiazol-2-yl-thiophen-2-y1)-8-(1 -ethyl-propyl)-2,6-

dimethyl-imidazo[/;2-b]pyridazine.

a8
/ N S. S
=N J y \N]

To a 78 °C solution of 3-(5-bromo-3,4-dimethyl-thiophen-2-yl)-8-(1-ethyl-

propyl)-2,6-dimethyl-imidazo[I,2-b]pyridazine (0.10 g, 0.25 mmol) and THF (1 mL) is

added 1.6 M n-BuLi (0.16 mL). The solution is stirred for 45 minutes and 0.5 M ZnCl,

in THF (0.52 mL, 0.26 mmol) is added. The solution is warmed to ambient temperature

and stirred for 30 minutes. 2-Bromo-thiazole (0.044 mL, 0.49 mmol), and PdClx(dppf)

(0.009 g, 0.012 mmol) are added and the solution heated at 65 °C overnight, diluted with

EtOAc (25 mL), washed with sat. NH4Cl (20 mL), dried over MgSOy, filtered and

concentrated. The residue is purified by ISCO column chromatography (15%-20%

EtOAc/hexane gradient), furnish the title compound (6.1 mg, 0.015 mmol, 6%). 'H NMR
(CDCly), 6 0.87 (t, J = 7.5 Hz, 6H), 1.74-1.92 (m, 4H), 2.07 (s, 3 H), 2.49 (s, 3H), 2.51 (s,

3H), 2.53 (s, 3H), 3.29-3.39 (m, 1H), 6.68 (s, 1H), 7.35 (d, J = 3.1 Hz, 1H), 7.86 (d, J =
3.1 Hz, 1H). LC/MS (m/z): calcd. for Ca2HasN4S2 (M+H)TM: 411.6; found: 411.2.
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Example 125.

Preparation of 3-[3,4-dimethyl-5-(6-methyl-pyridin-2-yl)-thiophen-2-y1}-8-(1-ethyl-

propyl)-2,6-dimethyl-imidazo[/,2-b]pyridazine.

0
/N S N=
=N 1 2\ 4

To a flask containing 3-(5-bromo-3,4-dimethyl-thiophen-2-y1)-8-(1-ethyl-propyl)-

2,6-dimethyl-imidazo[/,2-b]pyridazine (0.10 g, 0.25 mmol) and PdCl(dppf) (9 mg, 0.012

mmol) is added a solution of 0.5 M 6-methyl-2-pyridylzinc bromide in THF (0.98 mL,

0.49 mmol). The solution is heated at 65 °C overnight, diluted with EtOAc (30 mL),

washed with sat. NH,4C1 (30 mL), dried over MgSOy, filtered and concentrated. The

residue is purified by ISCO column chromatography (15%-30% EtOAc/hexane gradient)

furnish the title compound (0.029 g, 0.069 mmol, 29%). 'H NMR (CDCls), 8 0.88 (t, J =

7.5 Hz, 6H), 1.72-1.92 (m, 4H), 2.04 (s, 3 H), 2.45 (s, 3H), 2.47 (s, 3H), 2.50 (s, 3H), 2.59

(s, 3H), 3.29-3.38 (m, 1H), 6.66 (s, 1H), 7.04 (d, /= 8.0 Hz, 1H), 7.37 (d, /= 7.8 Hz,

1H), 7.60 (d, J = 8.0, 7.8 Hz, 1H). LC/MS (m/z): calcd. for CosH3zoNaS (M+H)TM: 419.6;
found: 419.4.

Example 126.

Preparation of 3-[3,4-dimethyl-5-(6-methyl-pyridin-2-yl)-thiophen-2-yl}-8-(1-ethyl- -

propyl)-2,6-dimethyl-imidazo[/,2-b]pyridazine. '

To a —78 °C solution of 3-iodo-pyridine (0.15 g, 0.74 mmol) and 0.5 M ZnCl; in

THF (1.5 mL, 0.75 mmol) is added #-BuLi (0.88 mL, 1.49 mmol). The slurry is warmed

to ambient temperature and stirred for 30 minutes. 3-(5-bromo-3,4-dimethyl-thiophen-2-

yl)—8—(1—ethyl-propyl)—Z,6—dimethyl—imidazo[],Z-b]pyridazine (0.10 g, 0.25 mmol) and

Pd(PPhs), (0.014 g, 0.012 mmol) are added and the solution stirred at ambient

6151



WO 2006/102194 PCT/US2006/009942

114

temperature for 2 days, diluted with EtOAc (35 mL), washed with sat. NH,Cl1 (30 mL),

dried over MgSOy, filtered and concentrated. The residue is purified by ISCO column

chromatography (20%-30% EtOAc/hexane gradient) furnish the title compound (6.1 mg,

0.015 mmol, 6%). 'H NMR (CDCls), 5 0.88 (t, J = 7.5 Hz, 6H), 1.74-1.92 (m, 4H), 2.07

(s, 3 H), 2.29 (s, 3H), 2.49 (s, 3H), 2.53 (s, 3H), 3.30-3.39 (m, 1H), 6.68 (s, 1H), 7.36 (dd,
J=8.0,4.5 Hz, 1H), 7.79-7.83 (m 1H), 8.57 (d, J = 4.5 Hz, 1H), 8.79 (d, /= 0.9 Hz, 1H).

LC/MS (m/z): calcd. for CpaHpsN4S (M+H)*: 405.6; found: 405.2.

Example 127 & 128.

Preparation of 8-(1-ethyl-propyl)-3-(3-methoxy-thiophen-2-yl)-2,6-dimethyl-imidazo{ 7, 2-

b]pyridazine and 8-(1-ethyl-propyl)-3-(4-methoxy-thiophen-2-yl)-2,6-dimethyl-

fiN= /N > N /

N /S

o< § ~
/ = —0O

Ex. 127. Ex. 128.

To a solution of 3-methoxy-thiophene (2.19 g, 19.14 mmol) in Et;O (50 mL) is

added 1.6 M n-BuLi (12.20 mL, 19.46 mmol). The solution is heated at a reflux for 30

minutes and cooled to ambient temperature. As solution of 0.5 M ZnCl; (38.9 mL, 19.5

imidazo[l,2-b]pyridazine.

mmol) and THF (50 mL) is added and the solution is stirred for 30 minutes. 8-(1-ethyl-

propyl)-3-iodo-2,6-dimethyl-imidazo[1,2-b]pyridazine (2.0 g, 6.38 mmol) and

PdACl,(dppf) (0.23 g, 0.032 mmol) are added and the solution is heated at 65 °C for 4

hours, diluted with EtOAc (250 mL), washed with sat. NH4C1 (250 mL), dried over

MgSO,, filtered and concentrated. The residue is purified by ISCO column

chromatography (10%-25% EtOAc/hexane gradient) furnish the title compounds (1.50 g,

4.55 mmol, 71%) and (0.23 g, 0.70 mmol, 11%), respectively. '

Example 127: 'H NMR (CDCls) & 0.83 (t, J = 7.5 Hz, 6H), 1.71-1.89 (m, 4H), 2.59 (s,

3H), 2.70 (s, 3H), 3.26-3.35 (m, 1H), 3.86 (s, 3H), 6.32 (d, J = 1.6 Hz, 1H), 6.67 (s, 1H),
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741 (d, J = 1.6 Hz, 1H). LC/MS (m/z): calcd. for C1sHpsN30S (M+H)*: 330.5; found:

330.3.

Example 128: 'H NMR (CDCl3) § 0.84 (t, J = 7.5 Hz, 6H), 1.71-1.88 (m, 4H), 2.47 (s,

3H), 2.49 (s, 3H), 3.26-3.35 (m, 1H), 3.84 (s, 3H), 6.62 (s, 1H), 6.96 (d, J= 5.5 Hz, 1H),

739 (d, J = 5.5 Hz, 1H). LC/MS (m/z): caled. for CisHo3N3OS (M+H)": 330.5; found:

330.3.

Example 129.

Preparation of 3-(5-bromo-3-methoxy-thiophen-2-yl)-8-(1-ethyl-propyl)-2,6-dimethyl-

imidazo[l,2-b]pyridazine.

N
¢

/N S
=N I/Br

To a solution of 8-(1-ethyl-propyl)-3-(3-methoxy-thiophen-2-yl)-2,6-dimethyl-

imidazo[l,2-b]pyridazine (0.78 g, 2.37 mmol) and CH,Cl, (10 mL) is added NBS (0.44 g,

2.49 mmol). The solution is stirred for 1 hour, washed with water (3 x 10 mL),

concentrated and purified by ISCO column chromatography (5%-15% EtOAc/hexane

gradient) to furnish the title compound (0.87 g, 2.13 mmol, 90%). 'H NMR (CDCls) &
0.85 (t, J = 7.5 Hz, 6H), 1.71-1.89 (m, 4H), 2.46 (s, 3H), 2.52 (s, 3H), 3.25-3.35 (m, 1H),

3.82 (s, 3H), 6.65 (s, 1H), 6.97 (s, 1H). LC/MS (m/z): calcd. for C1sH22BrNzOS (M+H)TM:

408.1; found: 408.3.

Example 130.

Preparation of 8-(1-ethyl-propyl)-3-[3-methoxy-5-(6-methyl-pyridin-2-yl)-thiophen-2-yl]-

2,6-dimethyl-imidazo[ /,2-b]pyridazine.

—0
O
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To a flask containing 3-(5-bromo-3-methoxy-thiophen-2-yl)-8-(1-ethyl-propyl)-

2,6-dimethyl-imidazo[/,2-b]pyridazine (0.20 g, 0.49 mmol) and PdCl,(dppf) (0.018 g,

0.024 mmbl) is added a solution of 0.5 M 6-methyl-2-pyridylzinc bromide in THF (3.0

mL, 1.47 mmol). The solution is heated at 65 °C overnight, diluted with EtOAc (30 mL),

washed with sat. NH4C1 (2 x 30 mL), dried over MgSOy, filtered and concentratéd. The
residue is purified by ISCO column chromatography (15%-20% EtOAc/hexane gradient)

furnish the title compound (0.066 g, 1.57 mmol, 31%). 'H NMR (CDCls) § 0.85 (t, J =
7.5 Hz, 6H), 1.71-1.89 (m, 4H), 2.50 (s, 3 H), 2.51 (s, 3H), 2.55 (s, 3H), 3.26-3.37 (m,

1H), 3.90 (s, 3H), 6.63 (s, 1H), 6.99 (d, J =7.4 Hz, 1H), 743 (d, J=7.7 Hz, 1H), 7.49 (s,

1H), 7.54 (dd, J = 7.4, 7.7 Hz, 1H). LC/MS (m/z): calcd. for Co4HasN4OS (M+H)TM:
421.6; found: 422 4.

Example 131.

Preparation of 8-(1-ethyl-propyl)-3-(3-methoxy-5-pyridin-3-yl-thiophen-2-y1)-2,6-

dimethyl-imidazol[l,2-b]pyridazine. \

Toa —78.°C solution of 3-iodo-pyridine (0.32 g, 1.56 mmol) and 0.5 M ZnCl in
THF (3.20 mL, 1.59 mmol) is added #-BuLi (2.27 mL, 3.85 mmol). The solution is

warmed to ambient temperature and stirred for 30 minutes. 3—(‘5—bromo—3-methoxy-
thiophen—Z-yl)—S-(1—ethyl—propyl)-z,6-diméthyl—imidazo[],Z-b]pyridazine (0.26 g, 0.64
mmol) and Pd(PPhs)4 (0.037 g, 0.032 mmol) are added and the solution heated at 50 °C

for 1 hour, cooled to ambient temperature and stirred overnight. The solution is diluted

with EtOAc (30 mL), washed with sat. NH4Cl (2 x 30 mL), dried over MgSOy, filtered

and concentrated. The residue is purified by ISCO column chromatography (20%-50%

EtOAc/hexane gradient), furnish the title compound (0.16 g, 0.39 mmol, 61%). '"H NMR
(CDCl3) 5 0.87 (t, J = 7.5 Hz, 6H), 1.74-1.91 (m, 4H), 2.52 (s, 3 H), 2.55 (s, 3H), 3.28-

3.38 (m, 1H), 3.93, (3H), 6.67 (s, 1H), 7.26 (d, J = 3.5 Hz, 1H), 7.31-7.36 (m, 1H), 7.88-
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7.92 (m, 1H), 8.55 (d, J = 4.5 Hz, 1H), 8.92 (d, /= 1.8 Hz, 1H). LC/MS (m/z): calcd. for

Co3HasN4OS (M+H)TM: 407.6; found: 407.4.

Example 132.

Preparation of 8-(1 -ethyl—propyl)-Z,6—dimethy1-3—(4-methy1—2—pyridin—4-y1—thiazol-5—yl)-

imidazo[1,2-b]pyridazine, hydrochloride salt.

Nl /
S

A mixture of 37(2-bromo-4—methy1—thiazol-S—yI)—S—(1—ethyl~propyl)—2,6~dimethyl—

imidazo[l,2-blpyridazine (500 mg, 1.27 mmol), 4-pyridineboronic acid (500 mg, 4

mmol), Pd(PPhs)4 (100 mg, 0.08 mmol), toluene (2 mL), MeOH (1mL), and K,CO3: 2 M

aqueous solution, 3.5mL) is heated at 100 °C for 18 hours. Ethyl acetate (20mL) is

added, and the organic layer is separated, dried over magnesium sulfate, filtered, and

concentrated in vacuo. Purification is performed via silica gel chromatography using a

3:1 mixture of hexanes and ethyl acetate to obtain the free amine of the title compound

(200 mg, 40%). The purified product is dissolved in ethyl acetate and a freshly prepared

solution of hydrogen chloride (0.5 M in ethyl acetate, 2 mL) is added. The solvent is

removed in vacuo to give the title compound 'H-NMR (CDCl3), 6 8.2 (m, 2H); 7.05

(m,2H); 6.55 (s, 1H); 3.24 (m, 1H); 2.43 (s, 3H); 2.40 (s, 3H); 2.33 (s, 3H); 1.76 (m, 4H);

0.80 (t, 6H) ppm. MS/ES* = 391 (100%, M+1).

Example 133.

Preparation of 8-(1—ethyl—propyl)—S-[3—methoxy—S—(Z—methyl—ZH—[1',2,4]triazol-3-y1)—
thiophen-2-yl]-2,6-dimethyl-imidazo[,2-b]pyridazine.

N
7| \

/ N ‘s N-N
. 0

7\

A. 5-Bromo-1-methyl-1H-[1,2 4]triazole.
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To a —78 °C solution of 1-methyl-Z/H-[1,2,4]triazole (1.0 mL, 13.20 mmol) and

THF (100 mL) is added 1.6 M n-BuLi (8.70 mL, 13.86 mmol). After 45 minutes 1,2~

dibromo-1,1,2,2-tetrafluoro-ethane (1.76 mL, 14.52 mmol) is added, the solution is

warmed to ambient temperature and stirred for 2 hours. The solution is diluted with

EtOAc (200 mL), washed with water (150 mL), brine (150 mL), dried over MgSO4,
filtered and concentrated to furnish the title compound (1.37 g, 8.46 mmol, 64%). "
NMR (CDCls) & 3.82 (s, 3H), 7.78 (s, 1H). LC/MS (m/z): caled. for C3H4B1N3 (M+H)TM:
162.0; found: 161.9.

B. 8-(1 —Ethyl—propyl)-3—(5-iodo-3-methoxy—thiophen—2-yl)—2,6—dimethy1-imidazo[] ,2-

blpyridazine.

To a solution of 8-(1-ethyl-propyl)-3-(3-methoxy-thiophen-2-yl)-2,6-dimethyl-

imidazo[/,2-b]pyridazine (0.75 g, 2.28 mmol) and CH3CN (10 mL) is added NIS (0.54 g,

2.39 mmol). The solution is stirred overnight, concentrated, diluted with EtOAc (30 mL),

washed with water (30 mL), sat. NH4Cl (30 mL), 20% (NaHSO3) (30 mL), brine (30

mL), dried over MgSOy, filtered and concentrated. The residue is purified by ISCO

column chromatography (15%-20% EtOAc/hexane gradient) furnish the title compound

(0.91 g, 2.00 mmol, 88%). 'H NMR (CDCls) 8 0.85 (t, J = 7.5 Hz, 6H), 1.71-1.89 (m,

4H), 2.46 (s, 3H), 2.52 (s, 3H), 3.25-3.35 (m, 1H), 3.83 (s, 3H), 6.64 (s, 1H), 7.12 (s, 1H).

LC/MS (m/z): caled. for C1gHp,IN;OS (M+H)TM: 456.4; found: 456.0.

C. 5-Bromo-1-methyl-1H-[1,2 4]triazole.

To a —78 °C solution of 1-methyl-1H-[1,2,4]triazole (1.0 mL, 13.20 mmol) and

THF (100 mL) is added 1.6 M n-BulLi (8.70 mL, 13.86 mmol). After 45 minutes 1,2-

dibromo-1,1,2,2-tetrafluoro-ethane (1.76 mL, 14.52 mmol) is added, the solution warmed
to ambient temperature and stirred for 2 hours. The solution is diluted with EtOAc (200

mL), washed with water (150 mL), brine (150 mL), dried over MgSQ,, filtered and

concentrated to furnish the title compound (1.37 g, 8.46 mmol, 64%). 'H NMR (CDCls)
5 3.82 (s, 3H), 7.78 (s, 1H). LC/MS (m/z): caled. for C3H,BrNs (M+H)": 162.0; found:

161.9.
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D. 8-(1-Ethyl—propyl)—3-[3—methoxy-S-(2—methyl-2H—[1,2,4}triazol-3—yl)-thiophen-fz—yl]-

2,6-dimethyl-imidazo[1,2-b]pyridazine.

To a slurry of 0.05 g/ mL of Reike® Zn in THF (2.8 mL, 2.11 mmol) is added 5-

bromo-1-methyl-7H-[1,2,4]triazole and THF (2 mL). The solution is heated at 65 °C for

1 hour, cooled to ambient temperature and the excess Zn allowed to settle for 1 hour. The

solution is transferred to a flask containing 8-(1-ethyl-propyl)-3-(5-iodo-3-methoxy-

thiophen-Z—yl)-2,6-dimethy1—imidazo[],2—b}pyridazine (0.32 g, 0.70 mmol) and Pd(PPhs)4

(0.041 g, 0.035 mmol). The solution is heated at 65 °C overnight, diluted with EtOAc (30

ml) washed with sat. NH,Cl (30 mL). The aqueous phase is extracted with EtOAc 20

mL). The combined organic layers are dried over MgSO,, filtered and concentrated. The

reside is purified by ISCO column chromatography (20%-65% EtOAc/hexane gradient)

followed by ISCO column chromatography (100% Et,O) furnish the title compound

(0.19 g, 0.46 mmol, 62%). 'H NMR (CDCls) 6 0.86 (t, J = 7.5 Hz, 6H), 1.73-1.91 (m,

4H), 2.51 (s, 3 H), 2.52 (s, 3H), 3.26-3.37 (m, 1H), 3.92 (s, 3H), 4.15 (s, 3H), 6.67 (s,

1H), 7.48 (s, 1H), 7.89 (s, 1H). LC/MS (m/z): calcd. for Co1Ha6N6OS M+H)*: 411.5;

found: 411.3.

Example 134.

Preparation of 8-(1 -ethyl-propyl)-3-(3-methoxy-5-thiazol-2-yl-thiophen-2-y1)-2,6-

dimethyl-imidazo[1,2-b]pyridazine.

/ N S N,_N l/ /S]

To a flask containing 8-(1-ethyl-propyl)-3-(5-iodo-3-methoxy-thiophen-2-y1)-2,6-

dimethyl-imidazo[l,2-b]pyridazine (0.45 g, 0.99 mmol) and PdCl,(dppf) (0.057 g, 0.078

mmol) is added a 0.5 M solution of 2-thiazolylzinc bromide (9.9 mL, 4.94 mmol). The

solution is heated at 65 °C overnight, diluted with EtOAc (50 mL), washed with sat.

NH,4C1 (50 mL), dried over MgSOs,, filtered and concentrated. The residue is purified by

ISCO column chromatography (15%-20% EtOAc/hexane gradient) furnish the title

compound (0.29 g, 0.70 mmol, 71%). 'H NMR (CDCls) 8 0.86 (t, J = 7.5 Hz, 6H), 1.72-
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1.90 (m, 4H), 2.51 (s, 3H), 2.53 (s, 3H), 3.28-3.37 (m, 1H), 3.93 (s, 3H), 6.67 (s, 1H),

7.28 (d, J = 3.3 Hz, 1H), 7.41 (s, 1H), 7.80 (d, J = 3.3 Hz, 1H). LC/MS (/z): calcd. for

Cp HauN,0S, (M+H)*: 413.6; found: 414.3.
Example 135.

Preparation of 8-(1—ethyl-propyl)—2,6-dimethyl—3—(4—methy1—2-morpholin—4—y1-thiazol-5-

yl)-imidazo[l,2-b]pyridazine.

/ 0 |,_NN { :>—N/\:\/O

110 mg of 8—(1—ethyl—propyl)—S-[2—bromo-4—methyl—5-thiazolyl]—2,6-dimethy1—

~
.

imidazo[l,2-b]pyridazine (0.28 mmol) and 122 mg of morpholine (1.4 mmol) are

dissolved in 3.0 ml of THF and 182 mg of cesium carbonate (0.56 mmol) is added. The

mixture is put in 4 ml vial with a Teflon® lined cap and heated at 110°'C overnight. The
reaction mixture is concentrated and applied to a silica-gel column chromatography

coiumn with hexane:EtOAc = 3:1 eluent to give 98 mg of the title compound (88%). mass
spectrum (m/e): 400(M+1); "H-NMR(CDCI3): & 6.70(s, 1H), 3.87(t, 4H, J=4.8Hz), 3.56(t,

4H, J=4.8Hz), 3.35(m, 1H) 2.56(s, 3H), 2.46(s, 3H), 1.86(m, 4H), 0.90(t, 6H, J=7.6Hz)
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The following compounds are prepared essentially as described in Example 135. with 8-

(1-ethyl-propyl)-3-[2-bromo-4-methyl-5-thiazolyl}-2,6-dimethyl-imidazo [1,2-

blpyridazine and the named amine:

Ex Name Amine 'H NMR (CDCls): &

MS

(found)

(M+1)

136.

N-{5-[8-(1-Ethyl-

propyl)-2,6-dimethyl-

imidazol[l,2-b]pyridazin-

3-yl]-4-methyl-thiazol-2-

yl}-methylamine

2M Methyl-

amine/THF

6.71 (s, 1H), 5.44 (s, NH),

3.35 (m, 1H), 3.06 (s, 3H),

2.57 (s, 3H), 2.47 (s, 3H),

2.19 (s, 3H), 1.86 (m, 4H),

0.90 (t, J = 7.6 Hz, 6H).

344

137.

N-{5-[8-(1-Ethyl-

propyl)-2,6-dimethyl-

imidazo[l,2-b]pyridazin-

3-yl]-4-methyl-thiazol-2-

yl}-dimethylamine

2M

Dimethyl-

amine/THF

6.70 (s, 1H), 3.36 (m, 1H),

3.17 (s, 6H), 2.56 (s, 3H),

2.46 (s, 3H), 2.19 (s, 3H),

1.85 (m, 4H), 090 (t,J = 7.3

Hz, 6H).

358

138.

N-Ethyl-N-{5-[8-(1-

ethyl-propyl)-2,6-

dimethyl-imidazo[1,2-

blpyridazin-3-yl]-4-

methyl-thiazol-2-yl}-

methylamine

N-Methyl-

ethylamine

6.70 (s, 1H), 3.59 (q, J = 7.6

Hz, 2H), 3.37 (m, 1H), 3.15

(s, 3H), 2.57 (s, 3H), 2.48 (s,

3H), 2.19 (s, 3H), 1.85 (m,

4H), 1.30 (t,J =7.5 Hz,

2H), 0.90 (t, J =7.1 Hz,

6H).

372

139.

N-{5-[8-(1-ethyl-propyl)-

2,6-dimethyl-

imidazo[l,2-b]pyridazin-

3-yl}-4-methyl-thiazol-2-

yl}-diethylamine

Diethyl-

amine

6.71 (s, 1H), 3.56 (q, T = 7.1

Hz, 4H), 3.35 (m, 1H), 2.56

(s, 3H), 2.47 (s, 3H), 2.18 (s,

3H), 1.85 (m, 4H), 1.30 (t, J

=7.3 Hz, 6H), 0.90 (t, ] =

7.3 Hz, 6H).

386
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N-{5-[8-(1-Ethyl-

propyl)-2,6-dimethyl- N-Methyl-

744 (s, 1H), 6.69 (s, 1H),

6.38 (s, 2H), 4.72 (s, 2H),

140. |imidazo[l,2-b]pyridazin-|(furan-2-y)-| 3.36 (m, 1H), 3.14 (s, 3H), 424

3-yl]-4-methyl-thiazol-2-| methyl- 2.57 (s, 3H), 2.48 (s, 3H),

yl1}-N-(furan-2- amine 2.20 (s, 3H), 1.85 (m, 4H),

ylmethyl)-methylamine 0.90 (t, J = 7.4 Hz, 6H).

N-{5-[8-(1-ethyl-propyl)- 6.71 (s, 1H), 3.92 (m, 4H),

2,6-dimethyl- Thi 3.37 (m, 1H), 2.80 (m, 4H),
io-

141. |imidazo[1,2-b]pyridazin- ) 2.57 (s, 3H), 2.48 (s, 3H), 416
morpholine

3-yl]-4-methyl-thiazol-2- 2.18 (s, 3H), 1.85 (m, 4H),

yl}thiomorpholine 0.90 (t, J = 7.2 Hz, 6H).

6.71 (s, 1H), 5.90 (s, NH),
N-{5-[8-(1-Ethyl-

3.66 (t, ] = 5.4 Hz, 2H), 3.56
propyl)-2,6-dimethyl-

(t, Y =4.6 Hz, 2H), 3.44 (s,
142 |imidazo[l,2-b]pyridazin-| 2-methoxy-

3H), 3.35 (m, 1H), 2.57 (s, 388
3-yl]-4-methyl-thiazol-2-| ethylamine

3H), 2.47 (s, 3H), 2.18 (s,
y1}-(2-methoxy-ethyl)-
] 3H), 1.85 (m, 4H), 0.90 (t,J

amine
= 7.2 Hz, 6H).

6.69 (s, 1H), 5.15 (s, NH),
N-{5-[8-(1-Ethyl-

3.74 (m, 1H), 3.35 (m, 1H),
propyl)-2,6-dimethyl- )

143 i-propyl- 2.57 (s, 3H), 2.47 (s, 3H),
imidazo[l,2-b]pyridazin- . 372

amine 2.17 (s, 3H), 1.84 (m, 4H),
3-yl]-4-methyl-thiazol-2-

1.35(d, J = 5.4 Hz, 6H),
yl}-isopropyl-amine

0.90 (t,J = 7.4 Hz, 6H).

N-{5-[8-(1-ethyl-propyl)- 6.68 (s, 1H), 3.55 (m, 4H),

144 2,6-dimethyl- 3.36(m, 1H), 2.56 (s, 3H),

' imidazo[l,2-b]pyridazin-| Pyrrolidine | 2.46 (s, 3H), 2.19 (s, 3H), 384

3-yl]-4-methyl-thiazol-2-

yl}-pyrrolidine

2.09 (m, 4H), 1.86 (m, 4H),

0.91 (t,J =7.6 Hz, 6H).
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N-{5-[8-(1-Ethyl-

propyl)-2,6-dimethyl-

6.70 (s, 1H), 5.21 (s, NH),

3.39 (t,J = 7.2 Hz, 2H), 3.29

(m, 1H), 2.57 (s, 3H), 2.47
145. ) n-propyl-

imidazo[l,2-b]pyridazin- ) (s, 3H), 2.16 (s, 3H), 1.85 372
amine

3-y1]-4-methyl-thiazol-2- (m, 4H), 1.74 (m, 2H), 1.05

yl}-n-propylamine (t,J=7.3 Hz, 3H), 0.90 (t, J

= 7.4 Hz, 6H).

7.47-7.23 (m, SH), 6.70 (s,
N-{5-[8-(1-ethyl-propyl)-
) 1H), 5.52 (s, NH), 6.70 (s,

2,6-dimethyl-
146 ‘ o Benzyl- | 2H), 3.34 (m, 1H), 2.56 (s,

imidazo[/,2-b]pyridazin- 420
amine 3H), 2.46 (s, 3H), 2.19 (s,

3-yl]-4-methyl-thiazol-2-
) 3H), 1.85 (m, 4H), 0.91 (t,J

yl}-benzylamine
= 7.2 Hz, 6H).

N-{5-[8-(1-ethyl-propyl)-

2,6-dimethyl- N-(2-

147 |imidazo[l,2-b]pyridazin-| Methoxy- 416

3-yl]-4-methyl-thiazol-2-| ethyl)-

y1}-N-(2-methoxy-ethyl)-| ethylamine

ethylamine

6.69 (s, 1H), 3.72 (m, 4H),
N-{5-[8-(1-Ethyl-

3.47 (t,J =7.4 Hz, 2H), 3.42
propyl)-2,6-dimethyl- | N-(2-meth- '
) ' (s, 3H), 3.36 (m, 1H), 2.57

148 |imidazo[/,2-b]pyridazin-|oxyethyl)-n-
(s, 3H), 2.47 (s, 3H), 2.16 (s, 430

3-y1]-4-methyl-thiazol-2-| propyl-
3H), 1.87 (m, 6H), 0.99 (t, J

yl}-(2-methoxy-ethyl)-n-| amine
) =7.2Hz,3H),091 (t,] =

propylamine
7.5 Hz, 6H).

N-{5-[8-(1-ethyl-propyl)- 6.68 (s, 1H), 3.53 (t,J=4.7

149 2,6-dimethyl- Hz, 4H), 3.36 (m, 1H), 2.56

imidazo[l,2-b]pyridazin-| piperidine ((s, 3H), 2.46 (s, 3H), 2.17 (s, 398

3-y1]-4-methyl-thiazol-2-
yl}-piperidine

3H), 1.86 (m, 4H), 1.71 (m,

6H), 0.90 (t, J = 7.4 Hz,
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6H).

6.70 (s, 1H), 5.24 (s, NH),

N—{5—[8—(1—ethyl—propyl)— 3.32 (m, 2H), 2.57 (s, 3H),

2,6-dimethyl- 2.47 (s, 3H), 1.94 (s, 3H),
150 3-amino-

imidazo[/,2-b]pyridazin- 1.85 (m, 4H), 1.72 (m, 2H), 400
pentane

3-yl]-4-methyl-thiazol-2- 1.60 (m, 2H), 1.02 (t,J =7.5

yl}-3-pentylamine Hz, 6H), 0.90 (t,] =7.3 Hz,

6H).

6.70 (s, 1H), 6.51 (s, NH),
N-{5-[8-(1-ethyl-propyl)-

3.35 (m, 1H), 2.67 (m, 1H),
2,6-dimethyl-

151 | Cyclo- 2.57(s, 3H), 2.47 (s, 3H),
imidazol[l,2-b]pyridazin- 370

propylamine| 2.18 (s, 3H), 1.85 (m, 4H),
3-yl]-4-methyl-thiazol-2-
1 . s 0.91 (t, J =7.3 Hz, 6H), 0.82

-cyclo-propylamineYHmeyEIopIopy (m, 2H), 0.77 (m, 2H).
6.70 (s, 1H), 6.0 (m, 1H),

5.60 (s, NH), 5.38 (dd, J =

N-{5-[8-(1-ethyl-propyl)- 1.3, 17.4 Hz, 1H), 5.27 (dd,

150 2,6~-dimethyl- J = 1.2, 10.3 Hz, 1H), 4.0 (d,

imidazo[l,2-blpyridazin-| Allylamine | J = 5.2 Hz, 2H), 3.45 (m, 370

3-yl]-4-methyl-thiazol-2- 1H), 2.56 (s, 3H), 2.46 (s,

yl}-allylamine 3H), 2.17 (s, 3H), 1.85 (m,

4H), 0.91 (t, ] = 6.8 Hz,

6H).

N-{5-[8-(1-ethyl-propyl)- 6.70 (s, 1H), 5.96 (m, 1H),{5-18-(1-ethyl-propyl-{, 5 ¢ tra- (s, 1H) ( )
2,6-dimethyl- 5.81 (m, 1H), 4.02 (t,J = 3.1

hydro-
153 |imidazo[l,2-b]pyridazin- o Hz, 2H), 3.72 (t,J = 5.5 Hz,

pyridine 396
3-yl]-4-methyl-thiazol-2- . 2H), 3.35 (m, 1H), 2.57 (s,

y1}-1,2,3,6-tetra-hydro- 3H), 2.47 (s, 3H), 2.35 (m,

pyridine 2H), 2.19 (s, 3H), 1.87 (m,
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N-Ethyl-N-{5-[8-(1-

ethyl-propyl)-2,6-

dimethyl-imidazo[ /,2-

blpyridazin-3-yl]-4-

methyl-thiazol-2-yl}-n-

propylamine

400

155

N-Methyl-N-{5-[8-(1-

Ethyl-propyl)-2,6-

dimethyl-imidazo[ 1, 2-

b]lpyridazin-3-yl1]-4-

methyl-thiazol-2-yl}-n-

propylamine

386

156

N-Methyl-N-{5-[8-(1-

Ethyl-propyl)-2,6-

dimethyl-imidazo[,2-

b]pyridazin-3-yl]-4-

methyl-thiazol-2-yl}-

isopropyl-amine

386

157

N-Methyl-N-{5-[8-(1-

Ethyl-propyD)-2,6-

dimethyl-imidazo[1,2-

blpyridazin-3-yl]-4-

propyn-1-amine
methyl-thiazol-2-yl}-2-

125

4H), 0.90 (t,J =7.4 Hz,

6H).

6.69 (s, 1H), 3.58 (q, J=7.1

Hz, 2H), 3.43 (t,J=7.5 Hz,

2H), 3.36 (m, 1H), 2.57 (s,
N-ethyl-n-

3H), 2.47 (s, 3H), 2.18 (s,
propyl-
) 3H), 1.80 (m, 4H), 1.30 (t,J

amine
'=6.9 Hz, 3H), 1.04 (t,] =

6.9 Hz, 3H), 091 (t,J =7.5

Hz, 6H).

6.68 (s, 1H), 3.46 (t,J =8.3

Hz, 2H), 3.35 (m, 1H), 3.16

N-methyl-n-|(s, 3H), 2.56 (s, 3H), 2.46 (s,

propyl- 3H), 2.17 (s, 3H), 1.80 (m,

amine 2H), 1.00 (t,J =7.7 Hz,

3H), 091 (t,J=7.1 Hz,

6H).

6.70 (s, 1H), 4.40 (m, 1H),

3.36 (m, 1H), 2.99 (s, 3H),
N-Methyl-2-

2.57 (s, 3H), 2.46 (s, 3H),
propyl-
) 2.18 (s, 3H), 1.85 (m, 4H),

amine
1.29 (d, J = 6.4 Hz, 6H),

0.90 (t, J = 7.1 Hz, 6H).

6.70 (s, 1H),4.40(d,J=2.5
N-Methyl-2-

Hz, 2H), 3.35 (m, 1H), 3.17
Propyn-1-
. (s, 3H), 2.56 (s, 3H), 2.45 (s,

amine

3H), 2.34 (m, 1H), 2.19 (s,

3H), 1.85 (m, 4H), 0.90 (t,J

= 7.1 Hz, 6H).

382
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158

N-Methyl-N-{5-[8-(1-

- ethyl-propyl)-2,6-
dimethyl-imidazo[1,2-

blpyridazin-3-yl]-4-

methyl-thiazol-2-y1}-3-

amino-propionitrile

N-Methyl-3-

amino-

propio-

- nitrile

6.71 (s, 1H), 3.92 (1, J = 6.4

Hz, 2H), 3.37 (m, 1H), 3.25

(s, 3H), 2.9 (t, T = 6.4 Hz,
2H), 2.58 (s, 3H), 2.48 (s,

3H), 2.18 (s, 3H), 1.86 (m,

4H), 0.91 (t, T = 7.4 Hz,

6H).

397

159

N-{5-[8-(1-ethyl-propyl)-

2,6-dimethyl-

imidazo[/,2-b]pyridazin-

3-yl]-4-methyl-thiazol-2-

yl}- cyclopropyl-

methylamine

Cyclo-

propyl-

methyl-

amine

6.68 (s, 1H), 5.35 (s, NH),

3.34 (m, 1H), 3.19 (t,J=6.3

Hz, 2H), 2.56 (s, 3H), 2.45

(s, 3H), 2.16 (s, 3H), 1.86

(m, 4H), 1.19 (m, 1H), 0.91

(t, T =7.1 Hz, 6H), 0.61 (m,

2H), 0.31 (m, 2H).

384

160

N-{5-[8-(1-Ethyl-

propyl)-2,6-dimethyl-

imidazo[l,2-b]pyridazin-

3-yl]-4-methyl-thiazol-2-

yl1}-(2-methylsulfanyl)-

ethylamine

2-methyl-

sulfanyl-

ethylamine

6.72 (s, 1H), 5.58 (s, NH),

3.58 (m, 2H), 3.35 (m, J =

7.3, 14.4, 1H), 2.85 (m, 2H),

2.57 (s, 3H), 2.46 (s, 3H),

2.17 (s, 6H), 1.85 (m, 4H),

0.90 (t, J = 6.7 Hz, 6H).

404

161

N-{5-[8-(1-Ethyl-

propyl)-2,6-dimethyl-

imidazo[l,2-b]pyridazin-

3-yl]-4-methyl-thiazol-2-

yl}- N-{[1,3]dioxolan-2-

ylmethyl-methylamine

N-{[1,3]di-

oxolan-2-yl-

methyl}-

methyl-

amine

6.72 (s, 1H), 5.22 (m, 1H),

4.05 (m, 2H), 3.94 (m, 2H),

3.73 (d, J = 4.5 Hz, 2H),

3.35 (m, J = 6.6, 14.1 Hz,
1H), 3.23 (s, 3H), 2.56 (s,

3H), 2.46 (s, 3H), 2.17 (s,

3H), 1.84 (m, 4H), 0.91 (t,J

=17.1 Hz, 6H).

430

162
N-{5-[8-(1-ethyl-propyl)-

2,6-dimethyl-

imidazo[l,2-b]pyridazin-

N-Methyl-2-

propen-1-yl-

amine

6.71 (s, 1H), 5.93 (m, 2H),

5.30 (m, 2H), 4.16 (d,J =

5.9 Hz, 2H), 3.39 (m, 1H),
384
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3-yl]-4-methyl-thiazol-2- 3.12 (s, 3H), 2.58 (s, 3H),

y1}- N-Methyl-2-propen- 2.48 (s, 3H), 2.20 (s, 3H),

1-yl-amine 1.86 (m, 4H), 091 (t,J=7.5

Hz, 6H).

163

(R)-N-{5-[8-(1-Ethyl-

propyl)-2,6-dimethyl-

imidazo[1,2-b]pyridazin-

3-yl]-4-methyl-thiazol-2-

yl}-(tetrahydro-furan-2-

ylmethyl)-amine

(R)-

furan-2-

ylmethyl)-

amine

(tetrahydro-

6.70 (s, 1H), 5.44 (s, NH),

4.20 (m, 1H), 3.94 (m, 1H),

3.84 (m, 1H), 3.60 (m, 1H),

3.35 (m, 1H), 2.57 (s, 3H),

2.47 (s, 3H), 2.18 (s, 3H),

2.08 (m, 1H), 1.98 (m, 2H),

1.85 (m, 4H), 1.73 (m, 2H),

0.90 (t, I = 7.3 Hz, 6H).

414

164

(S)-N-{5-[8-(1-Ethyl-

propyl)-2,6-dimethyl-

imidazol[l,2-b]pyridazin-

3-yl]-4-methyl-thiazol-2-

yl}-(tetrahydro-furan-2-

ylmethyl)-amine

(S)-

furan-2-

ylmethyl)-

amine

(tetrahydro-

6.69 (s, 1I0), 5.45 (s, NH),

4.20 (m, 1H), 3.94 (m, 1H),

3.84 (m, 1H), 3.59 (m, 1H),

3.34 (m, 2H), 2.57 (s, 3H),

2.47 (s, 3H), 2.17 (s, 3H),

2.08 (m, 1H), 1.98 (m, 2H),

1.85 (m, 4H), 1.73 (m, 1H),

0.90 (t, J = 7.2 Hz, 6H).

414

165

N-{5-[8-(1-Ethyl-

propyl)-2,6-dimethyl-

imidazo[l,2-b]pyridazin-

3-yl]-4-methyl-thiazol-2-

y1}-N-(2-methoxyethyl)-

methylamine

methoxy-

N-Methyl-2-

ethyl—amine

6.70 (s, 1H), 3.74 (1, ] = 4.2

Hz, 2H), 3.71 (1, ] = 4.1 Hz,

2H), 3.43 (s, 3H), 3.37 (m,

1H), 3.22 (s, 3H), 2.57 (s,

3H), 2.47 (s, 3H), 2.18 (s,

3H), 1.85 (m, 4H), 0.90 (t, J

=7.1 Hz, 6H).

402

166

N-{5-[8-(1-ethyl-propyl)-

2,6-dimethyl-

’ imidazo[l,2-b]pyridazin-

3-yl]-4-methyl-thiazol-2-

N-Methyl-

benzyl-

amine

7.43-7.32 (m, 5H), 6.69 (s,

1H), 4.76 (s, 2H), 3.35 (m,

1H), 3.10 (s, 3H), 2.57(s,

3H), 2.48 (s, 3H), 2.21 (s,

434
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y1}-N-methyl- 3H), 1.85 (m, 4H), 0.91 (1,

benzylamine = 7.3 Hz, 6H).

7.41-7.31 (m, 5H), 6.68 (s,

N-{5-[8-(1-ethyl-propyl)- 1H), 4.76 (s, 2H), 3.54 (q, J

167 2,6-dimethyl- ‘N-Ethyl- | =7.3,2H), 3.36 (m, 1H),
imidazo[l,2-b]pyridazin-| benzyl- 2.56(s, 3H), 2.49 (s, 3H), 448

3-yl]-4-methyl-thiazol-2- amine 2.20 (s, 3H), 1.85 (m, 4H),

yl1}-N-ethyl-benzylamine 1.26 (t, Y =7.2 Hz, 3H), 0.91

(t,J=7.1 Hz, 6H).

N-{5-[8-(1-Ethyl-

propyl)-2,6-dimethyl-

168 |imidazo[Z,2-b]pyridazin- LMet}_loxy_
3-y1]-4-methyl-thiazol-2- 2-amine- 416
y1}-(1-methoxy-2-butyl)- butane

amine

N-{5-[8-(1-Ethyl-

propyl)-2,6-dimethyl- N,2-Di-

169 |imidazo[l,2-b]pyridazin-| methyl- n- 400

3-yl]-4-methyl-thiazol-2-| propyl-

yl}-N-methyl- amine

isobutylamine

N-{5-[8-(1-Ethyl-
170 propyl)-2,6-dimethyl- |2-Methyl-n-

imidazo[l,2-b]pyridazin-| propyl- 386

3-yl]-4-methyl-thiazol-2-| amine

yl}-isobutyl-amine
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. Example 171.

Preparation of 8-(1—ethyl-propyl)—2,6—dimethy1—3-(1-methyl—IH-Pyrrol—fz—yl)—imidazo[1 ,2-
blpyridazine.

%NTN1 %N \
%LN

A THEF solution (10 mL) of N-methylpyrrole (Aldrich, 800 pL, 9.0 mmol) is

cooled to -78 °C under N, then treated with zert-BulLi (1.7 M in pentane, 53 mlL,9.0

mmol). The solution is warmed to room temperature for 30 minutes then cooled to -78 °C
and treated with ZnCl, (Aldrich, 0.5 M in THF, 18 mL, 9.0 mmol). The resulting mixture

is warmed to room temperature and treated with a THF slurry (5 mL) containing 8-(1-

ethyl-propyl)-3-iodo-2,6-dimethyl-imidazo[] ,2-blpyridazine (1.02 gm, 3.0 mmol) and

PdCly(dppf) — CH,Cl, complex (Aldrich, 140 mg, 0.17 mmol). The mixture is heated to

60 °C overnight, then poured into sat’d aq NH4Cl (50 mL) and extracted with diethyl

ether (75 mL). The organic extract is ished with aq. brine, dried over Na;SOsu, filtered,
and concentrated. The crude product is purified by chromatography using hexane-ethyl

acetate gradient (100% hexane to 20% ethyl acetate in hexane) to elute the title compound

(407.5 mg, 46% yield) as an oil.

ES-MS (mv/z): calc’d for CgH24N4: 296.20; found 297.5 (M+H)*
'H NMR (400 mHz, CDCls): 8 6.86 (s, 1H), 6.65 (s, 1H), 6.32-6.28 (m, 2H), 3.50 (s, 3H),

3.35 (br's, 1H), 2.49 (s, 3H), 2.46 (s, 3H), 1.87-1.75 (m, 4H), 0.87 (t,J = 7.0 Hz, 6H).

Example 172.

Preparation of 8-(1—ethyl—propyl)—z,6—dimethy1—3—[1—methyl—S—(3—methyl—thiophen—Z-yl)—

!H_pyrrol-2-yl]- imidazo[ 1,2-b]pyridazine.

6167



WO 2006/102194 PCT/US2006/009942

130

A. 3-(5-Bromo-1-methyl-! H-pyrrol-2-yD)-8-(1 -ethyl-propyl)-2,6-dimethyl-imidazo[],2-

blpyridazine.

A THF solution (10 mL) of 8-(1-ethyl-propyl)-2,6-dimethyl-3-(1-methyl-'H-
pyrrol-2-yl)-imidazo[,2-b]pyridazine (414 mg, 1.40 mmol) is cooled to 0 °C and treated

with a THF solution of NBS (250 mg, 1.40 mmol). Within 5 min, the reaction mixture is
treated with sat Na;SOs3 (1 mL) then coficentrated. The resulting residue is diluted with
ethyl acetate (50 mL) and ished with 50% aq sat’d NapSOs3 (2x50 mL). The organic

extract is dried over Na,SO., filtered, and concentrated. The crude product is purified by

chromatography using hexane-ethyl acetate gradient (100% hexane to 20% ethyl acetate

in hexane) to elute the title compound (374 mg, 71% yield) as a solid. ES-MS (m/z):

calc’d for C1gHo3BrNy: 374.11; found 375 (M+H)TM. 'H NMR (400 mHz, CDCl3): & 6.67
(s, 1H), 6.33 (d, J = 4.0 Hz, 1H), 6.30 (d, J = 4.0 Hz, 1H), 3.40 (s, 3H), 3.36 (brs, 1H),

2.50 (s, 3H), 2.44 (s, 3H), 1.88-1.75 (m, 4H), 0.87 (t, J = 7.3 Hz, 6H).

B. 8-(1-Ethyl-propy!)-2,6-dimethyl-3-[1 -methyl—S—(3-methyl-thiophen-Z—yl)-1 H-pyrrol-2-
yl]- imidazo[1,2-b]pyridazine.

A THF slurry (5 mL) of 3-(5-br0mo-1—methyl-lH-pyrrol—Z-yl)-8-(1-ethyl-propyl)-

2,6-dimethyl-imidazo[,2-b]pyridazine (143 mg, 0.38 mmol) and PdCl,(dppf) — CH2Cl2

complex (Aldrich, 19 mg, 0.023 mmol) is treated with 3-methyl-2-thienyl zinc bromide

(Aldrich, 0.5 M in THF, 3.8 mL, 1.9 mmol) then heated to 60 °C for 1 hr. The resulting

mixture is poured into sat’d NH,C1 (25 mL) and extracted with diethyl ether (35 mL).
The organic extract is washed with aq. NaCl, dried over NaySOy, filtered, and

concentrated. The crude product is purified by chromatography using hexane-ethyl

acetate gradient (100% hexane to 15% ethyl acetate in hexane) to elute the product. The

material is purified a second time by flash chromatography using hexane-ethyl acetate

gradient (100% hexane to 12% ethyl acetate in hexane) to elute the product. Only the

fractions containing pure desired product, as judged by MS analysis, are collected and

give the title compound (82.6 mg, 55% yield) as an oil. ES-MS (mm/z): calc’d for

C,sH,sN,S: 392.20; found 393.1 (M-+H)TM. '"H NMR (400 mHz, CDCl;): § 7.28 (4, =5.3

Hz, 1H), 6.96 (d, J = 4.8 Hz, 1H), 6.67 (br s, 1H), 6.39 (d, I = 3.5Hz, 1H), 6.37 (d,J =

4.0 Hz, 1H), 3.35 (br s, 1H), 3.33, (s, 3H), 2.52 (s, 3H), 2.51 (s, 3H), 2.26 (s, 3H), 1.89-

1.76 (m, 4H), 0.87 (t, ] = 7.5 Hz, 6H).
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Example 173.

Preparation of 5-[8-(1-ethyl-propyl)-2,6-dimethyl-imidazo[/ ,2-blpyridazin-3-yl]-4-
methyl-thiazol-2-ylamine.

N

7|
/ N S
=N | )—N

N

50 mg of 8-( 1-ethyl-propyl)-3-[2-bromo-4-methyl-5-thiazolyl]-2,6-dimethyl-

imidazo[I,2-b]pyridazine (0.13 mmol) and 10 mg of copper (I) oxide are added to 3 ml of

2 M NH3 in MeOH and vial is capped with a Teflon® lined cap, heated at 130°C for

overnight. The reaction mixture is concentrated under N2 gas and applied onto a silica-gel

chromatography column (Hexane: AcOEt: 2 M NH3 in MeOH = 20:20:1) to give 22 mg

of the title compound. Yield 54%: mass spectrum (m/e): 330(M+1); TH-NMR(CDCI3):
6.72(s,1H), 5.24(br, 2H), 3.40(m, 1H), 2.56(s, 3H), 2.47(s, 3H), 2.18(s, 3H), 1.85(m, 4H),

0.90(t, 6H, J=7.4Hz).

Example 174.

Preparation of N-{5-[7-bromo-8-(1 -ethyl-propyl)-2,6-dimethyl-imidazo[ 1,2 -b]pyridazin-
3-yl]- 4-methyl-thiazol-2-yl}-morpholine.

/]
TN —/if/&?—w o

A. 7-Bromo-3-(2-bromo-4-methyl-thiazol-5-y1)-8-(1-ethyl-propyl)-2,6-dimethyl-

imidazo[1,2-b]pyridazine.

547 mg of 8-(1-ethyl-propyl)-2,6-dimethyl-3-(4-methyl-thiazol-5-yl)-imidazo[ ,2-

blpyridazine (1.74 mmol) and 341 mg of NBS (1.92 mmol) are dissolved in 20 ml of ‘
CHCI3 and stirred at room temperature overnight. The reaction mixture is washed with

sat. Na;S,03, sat. NaCl, dried over Na,SO, and evaporated. The crude materials are
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applied onto a silica-gel chromatography column (Hexane:AcOEt=8:1) to give 218 mg of

the title compound. Yield 27%. mass spectrum (m/e): 473(M+1); 'H-NMR(CDCI3):
3.44(m, 1H), 2.70(s, 3H), 2.45 (s, 3H), 2.37(s, 3H), 2.03(m, 4H), 0.90(m, 6H).

B. N-{5-[7-bromo-8-(1-ethyl-propyl)-2,6-dimethyl-imidazo[],2-b]lpyridazin-3-yl}- 4-

methyl-thiazol-2-yl }-morpholine.

72 mg of 7-bromo-3-(2-bromo-4-methyl-thiazol-5-y1)-8-(1-ethyl-propyl)-2,6-

dimethyl-imidazo[/,2-b]pyridazine (0.15 mmol) and 66 mg of morpholine (0.76 mmol)

and 97 mg of cesium carbonate (0.3 mmol) are put in 4 ml vial with 3 ml of dry THF. The

vial is capped with a Teflon® lined cap and heated at 100°C overnight. The reaction

mixture is concentrated and applied onto a silica-gel chromatography column (Hexane

:AcOEt = 3:1) to give 30 mg of the title compound. Yield 42%.: mass spectrum (m/e):

479(M+1); 'H-NMR(CDCI3): 3.87(t, 4H, J=5.0Hz), 3.55(t, 4H, J=5.0Hz), 3.45(m, 1H),
2.70(s, 3H), 2.44(s, 3H), 2.40(m, 2H), 2.18(s, 3H), 2.01(rh, 2H), 0.88(t, 6H, J=7.3Hz).

Example 175.

Preparation of 3-[3-chloro-4-(6-methyl-pyridin-2-yl)-thiophen-2-y1]-8-(1 -ethyl-propyl)-

2,6-dimethyl-imidazo[/,2-b]pyridazine, hydrochloride salt.

Reike® Zn (0.5 g/ mL solution in THF (1.9 mL,, 1.45 mmol) is added to a flask

containing 3-(4-bromo-3-chloro-thiophen-2-yl)-8-(1-ethyl-propyl)-2,6-dimethyl-

imidazo[1,2-b]pyridazine (0.30 g, 0.73 mmol). The slurry is heated at 65 °C for 1 hour,

placed in a centrifuge for 5 minutes, and the resulting solution is transferred to a flask

containing 2-bromo-6-methyl-pyridine (0.12 g, 0.73 mmol) and PdCl(dppf) (0.018 g,

0.024 mmol). The reaction is heated at 65 °C overnight, diluted with ethyl acetate (20

mL), and washed with a sat. solution of NH4Cl (15 mL). The organic layer is dried over

MgSO,, filtered, gnd concentrated. The residue is purified by silica gel chromatography

using a hexanes and ethyl acetate gradient. The resulting product is dissolved in
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dichloromethane (5 mL), treated with a 1 M solution of HCI in EtOH (0.35 mL, 0.35

mmol) and concentrated. The residue is recrystallized from ethyl acetate and hexanes

furnish the title compound (0.033 g, 0.072 mmol, 11%). 'H-NMR (CDClI3), 8 0.95 (t, J =
7.3 Hz, 6H), 1.73-2.02 (m, 4H), 2.68 (s, 3H), 2.81 (s, 3H), 3.21 (s, 3H), 3.88-3.98 (m,

1H), 7.25 (s, 1H), 7.65 (d, J = 7.5 Hz, 1H), 8.09 (d, J = 7.5 Hz, 1H), 8.33 (dd, J = 7.5,7.1

Hz, 1H), 9.26 (s, 1H) ppm. LC/MS (m/z): calcd. for Co3Hy6ClLN4S (M+H)+: 424.2;
found: 424.2.

Example 176.

Preparafion of 3-(3-chloro-4—pyridin-3-yl—thiophen—2~y1)-8~(1-ethyl—propyl)-2,6-dimethyl—

imidazo[l,2-b]pyridazine, hydrochloride salt.

Using a procedure analogous to Example 175, 3-(4-bromo-3-chloro-thiophen-2-

y1)-8-(1-ethyl-propyD)-2,6-dimethyl-imidazo[ ,2-blpyridazine (0.40 g, 0.97 mmol),

Reike® Zn (0.5 g/ mL solution in THF, 2.5 mL, 1.94 mmol), 3-iodo-pyridine (0.30 g, 1.45

mmol), PdClL(dppf) (0.035 g, 0.048 mmol), and a 1 M solution of HCI in EtOH (0.61 mL,

0.61 mmol) furnish the title compound (0.076 g, 0.17 mmol, 18%). TH-NMR (CDCl3), o
0.95 (t, J = 7.0 Hz, 6H), 1.71-1.88 (m, 2H), 1.88-2.01 (m, 2H), 2.68 (s, 3H), 2.81 (s, 3H),

3.85-3.96 (m, 1H), 5.28 (s, 1H), 7.27 (bs, 1H), 8.09 (bs, 1H), 8.23 (bs, 1H), 8.70 (bs, 1H),

8.89 (bs, 1H), 9.18 (bs, 1H). LC/MS (m/z): calcd. for CooHauClLNaS M+H)TM: 411.1;

found: 411.2.
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Example 177.

Preparation of 3-(3-chloro—4-thiazol-2—yl-thiophen-2—y1)-8-(1-ethyl—propyl)-2,6-dimethyl-

imidazo[l,2-b]pyridazine.

N
N N

\ N c ¢ p

Using a procedure analogous to Example 175, 3-(4-bromo-3-chloro-thiophen-2-

y1)-8-(1-ethyl-propyl)-2,6-dimethyl-imidazo[ /,2-b]pyridazine (0.25 g, 0.61 mmol),

Reike® Zn (0.5‘ g/ mL solution in THF, 1.6 mL, 1.21 mmol), 2-bromo-thiazole (0.11 mL,
1.21 mmol), and PdCl,(dppf) (0.022 g, 0.030 mmol) furnish the title compound (0.012 g,

0.29 mmol, 6.8%). 'H-NMR (CDCls), § 0.89 (t, J = 7.5 Hz, 6H), 1.75-1.94 (m, 4H), 2.52

(s, 6H), 3.27-3.43 (m, 1H), 6.73 (s, 1H), 7.43 (d, J=3.3 Hz, 1H), 7.94 (d, J = 3.3 Hz,

1H), 8.30 (s,1H) ppm. LC/MS (m/z): calcd. for CooHa1CIN4S, (M+H)*: 417.1; found:

417.2.

Example 178.

Preparation of N-{5-[8-(1 -ethyl-propyl)-2,6-dimethyl-imidazo[1,2-b] pyridazin-3-yl]-4-

methyl-thiazol-2-yl1}-N-methyl-acetamide.

60 mg of N-{5-[8—(1-ethyl-propyl)-Z,6-dimethyl~imidazo[] ,2-b]pyridazin-3-yl]-4-

methyl-thiazol-2-yl}-methylamine (0.17 mmol) and 86 mg of triethylamine (0.85 mmol)

are dissolved in 3.0 ml of CH,Cl, and 16 mg of acetylchloride (0.2 mmol) is added. The
vial is capped with a Teflon® lined cap and shaken at room temperature for 2h. The

reaction mixture is concentrated and applied onto a silica-gel chromatography column

(Hexane :AcOEt = 3:1 and Hexane :AcOEt=2:1) to give 33.8 mg of the title compound.

Yield 50%: mass spectrum {nfle): 386(M-+1); 'H-NMR(CDCI3): 7.03(s,1H), 3.79(s, 3H),
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3.47(m, 1H), 2.54 (s, 3H), 2.47(s, 3H), 2.46(s, 3H), 2.31(s, 3H), 1.86(m, 4H), 0.91(t, 6H,

J=7.4Hz).

Example 179.

Preparation of N-{5-[8-(1-Ethyl-propyl)-2,6-dimethyl-imidazo[ /,2-b]pyridazin-3-yl]-4-

methyl-thiazol-2-yl}-N-methanesulfonyl-methylamine.

60 mg of N-{5-[8-(1-ethyl-propyl)-2,6-dimethyl-imidazo[1 ,2-blpyridazin-3-yl]-4-

methyl-thiazol-2-yl}-methylamine (0.17 mmol) and 86 mg of triethylamine (0.85 mmol)

are dissolved in 3.0 ml of CH2CI2 and 23 mg of methanesulfonyl chloride (0.2 mmol) is

added. The vial is capped with a Teflon® lined cap and shaken at room temperature for

2h. The reaction mixture is concentrated and applied to silica-gel chromatography

(Hexane :AcOFEt = 2:1) to give 53.8 mg of the title compound. Yield 75%. mass spectrum

(m/e): 422(M+1); 'HFNMR(CDCI3): 6.96(s, 1H), 3.60(s, 3H), 3.34(m, 1H), 3.19(s, 3H),

2.56(s, 3H), 2.48(s, 3H), 2.29(s, 3H), 1.86(m, 4H), 0.90(t, 6H, J=7.4Hz).

Example 180.

Preparation of N-{5-[8-(1-ethyl-propyl)-2,6-dimethyl-imidazo[] ,2-blpyridazin-3-yl]-4-

methyl-thiazol-2-yl }-N-ethanesulfonyl-methylamine.

Rt
The title compound is prepared by a procedure analogous to Example 178.

employing 50 mg of N-{5-[8-(1-ethyl-propyD)-2,6-dimethyl-imidazo[],2-b]pyridazin-3-

yl]-4-methyl-thiazol-2-yl }-methylamine (0.15 mmol), 51 mg of triethylamine (0.5 mmol)

and 39 mg of ethanesulfonylchloride (0.3 mmol). 48.9 mg, Yield 75%: mass spectrum
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(m/e): 436(M+1); TH-NMR(CDCI3): 6.73(s, 1H), 3.62(s, 3H), 3.42(q, 2H, J=7.4Hz),

3.35(m, 1H), 2.55(s, 3H), 2.48(s, 3H), 2.28(s, 3H), 1.85(m, 4H), 1.46(t, 3H, J=7.4Hz),

0.90(t, 6H, J=7.5Hz).

Example 181.

Preparation of 3-[2-(1,1-dioxo-thiomorpholin-4-y1)-4-methyl-thiazol-5-y1]-8-(1-ethyl- '

propyl)-2,6-dimethyl-imidazo[1,2-b]pyridazine.

N

7|
7 s o
/ ‘ / \ 7/A

60 mg of N-{5-[8-(1-ethyl-propyl)-2,6-dimethyl-imidazo[/ ,2-b]pyridazin-3-yl]-4-

methyl-thiazol-2-yl} thiomorpholine(0.14 mmol) is dissolved in 3 ml of CH,Cl; and 62

mg of mCPBA (0.36 mmol) is added. The reaction mixture is stirred at room temperature

for 30 min. The reaction mixture is diluted with CH,Cl,, washed with sat. NaHCO3 and

sat. NaCl. The separated organic layer is dried over Na,SO, and evaporated. The crude

product is applied onto a silica-gel chromatography column (Hexane:AcOEt:2 M NH3 in

MeOH=10:3:1) to give 20.3 mg of the title compound. Yield 33%: mass spectrum (m/e):

448(M+1). 'H-NMR: 6.72 (s, 1H), 4.16 (t, J = 4.7 Hz, 4H), 3.35 (m, 1H), 3.23 t,J=52

' Hz, 4H), 2.57 (s, 3H), 2.48 (s, 3H), 2.19 (s, 3H), 1.86 (m, 4H), 0.90 (t, ] = 7.1 Hz, 6H).

Example 182.

Preparation of 3-[2-(3,5-Dimethyl-pyrazol-1-y1)-4-methyl-thiazol-5-y1]-8-(1-ethyl-

propyl)-2,6-dimethyl-imidazo[/,2-b]pyridazine.

6174



WO 2006/102194 PCT/US2006/009942

137

A. {5-[8-(1-Ethyl-propyl)-2,6-dimethyl-imidazo[] ,2-blpyridazin-3-yl]-4-methyl-thiazol-

2-yl}-hydrazine. ‘

The title compound is prepared essentially as described in Example 135 using

hydrazine. MS found (M+1) 345.

B. 3—[2—(3,5-Dimethyl—pyrazol-1-yl)-4-methy1—thiazol—S-yl]-S-(1-ethy1—propyl)—2,6-

dimethyl-imidazo[,2-b]pyridazine.

28 mg of {5-[8-(1-ethyl-propyl)-2,6-dimethyl-imidazo[/ ,2-b]pyridazin-3-yl]-4-

methyl-thiazol-2-yl}-hydrazine (0.08 mmol) and 80 mg of 2,4-pentanedione (0.8 mmol)

are dissolved in 1.0 ml of AcOH and heated at 100°C for 2 h. The reaction mixture is

concentrated and applied onto a silica-gel chromatography column (Hexane : AcOEt =

5:1) to give 23 mg of the title compound. Yield 70%: mass spectrum (m/e): 409 (M+1).

6.72 (s, 1H), 6.03 (s, 1H), 3.36 (m, J = 7.1, 14.1 Hz, 1H), 2.75 (s, 3H), 2.55 (s, 3H), 2.50

(s, 3H), 2.32(s, 3H), 2.31(s, 3H), 1.87 (m, 4H), 0.91 (t, J = 7.5 Hz, 6H).

Example 183.

Preparation of 3-(3-chloro-4—pyridin-4-yl—thiophen-Z—yl)—S-(1—ethyl—propyl)-2,6-dimethy1—

imidazo[l,2-b]pyridazine, hydrochloride salt. ‘

A solution of 3-(4-bromo-3-chloro-thiophen-2-y1)-8-(1-ethyl-propyl)-2,6-

dimethyl-imidazo[,2-b]pyridazine (0.25 g, 0.61 mmol), 4-pyridyl-boronic acid (0.82,

0.67 mmél), a 2 M solution of Nay,CO3 (0.5 mL, 0.91 mmol), and n-PrOH (2.5 mL) are
degassed with nitrogen for 10 minutes. Pd(OAc), (0.0027 g, 0.012 mmol) and PPh;

(0.0095 g, 0.036 mmol) are added, and the solution heated at a 90 °C overnight. The

solution is diluted with ethyl acetate (40 mL) and washed with a 10 % solution of Na;COs

(30 mL). The organic layer is dried over MgSO,, filtered, and concentrated. The residue

is purified by ISCO flash chromatography (20%-30% EtOAc gradient). The resulting

product is dissolved in dichloromethane (5 mL), treated with a 1 M solution of HCl in
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EtOH (0.35 mL, 0.35 mmol), and concentrated. The residue is recrystallized from

acetonitrile and ethyl acetate furnish the title compound (0.15 g, 0.34 mmol, 56%). 'H-
NMR (CDCl3), § 0.95 (t, J = 7.5 Hz, 6H), 1.73-1.88 (m, 2H), 1.89-2.04 (m, 2H), 2.68 (s,

3H), 2.82 (s, 3H), 3.87-3.97 (m, 1H), 7.28 (s, 1H), 8.26-8.34 (m, 3H), 8.95 (d, J = 5.3 Hz,

2H) ppm. LC/MS (m/z): caled. for Co2Hz4ClLN4S (M+H)": 411.1; found: 411.2.

Example 184.

Preparation of 3-[2-(3,6-dihydro-2H-pyran-4-yl)-4-methyl-thiazol-5-yl]-8-(1-ethyl-

propyl)-2,6-dimethyl-imidazo[/,2-b]pyridazine.

A. 4-{5-[8-(1-Ethyl-propyl)-2,6-dimethyl-imidazo[/ ,2-blpyridazin-3-yl]-4-methyl-

thiazol-2-yl}-tetrahydro-pyran-4-ol.

370 mg of 3-(2-Bromo-4-methyl-thiazol-5-y1)-8-(1-ethyl-propyl)-2,6-dimethyl-

imidazo[1,2-b]pyridazine (0.93 mmol) is dissolved in 10 ml of dry THF and cooled to —

78°C. 0.6 ml of n-BuLi 2.0 M in hexane (1.2 mmol) is added and stirred at —78°C for 30

min. 141 mg of tetrahydro-4H-pyran-4-one (1.41 mmol) is added and stirred at —78°C for

2 h. The reaction mixture is diluted with AcOEt, washed with sat. NH4Cl , dried over

Na2S04 and evaporated. The crude product is applied onto a silica-gel chromatography

column (Hexane : AcOEt : 2 M NH3 in MeOH =10:3:1) to give 152 mg of the title

compound. Yield 40%.: mass spectrum (m/e): 415(M+1). '"H NMR (CDCls): 0 6.74 (s,

1H), 3.99 (t, ] =2.2 Hz, 4H), 3.97 (t, ] = 2.2 Hz, 4H), 3.35 (m, 1H), 3.20 (s, OH), 2.56 (s,

3H), 2.48 (s, 3H), 2.36 (s, 3H), 1.88 (m, 4H), 0.91 (t, J =7.3 Hz, 6H).

B. 3-[2—(3,6—Dihydro—2H—py;an-4—yl)-4—methy1-thiazol—5-y1]—8—(1-ethyl—propyl)-2,6—

dimethyl-imidazo[l,2-b]pyridazine.

150 mg of 4-{5-[8-(1-ethyl-propyl)-2,6-dimethyl-imidazo[1,2-b]pyridazin-3-yl]-4-

methyl-thiazol-2-yl }-tetrahydro-pyran-4-ol (0.36 mmol) is dissolved in 5 ml of CH2CI2
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and 112 mg of triethylsilane (0.96 mmol) and 717 mg of trifluoroacetic acid (6.3 mmol)

are added. The reaction mixture is stirred at room temperature for 1h. The reaction

mixture is stirred under reflux for 1 h and cooled down to room temperature. The solvent
is removed in vacuo. The crude product is applied onto a silica-gel chromatography

column (Hexane : AcOEt: 2 M NH3 in MeOH =10:3:1) to give 64 mg of the titlé
compound. Yield 45%. mass spectrum (m/e): 397(M+1). 6.94 (s, 1H), 6.71 (s, 1H), 4.41

(d, J = 2.6 Hz, 2H), 3.98 (t, J = 5.3 Hz, 2H), 3.43 (m, 1H), 2.62(s, 3H), 2.75 (m, 2H), 2.56

(s, 3H), 2.37 (s, 3H), 1.86 (m, 4H), 0.92 (t, ] = 8.2 Hz, 6H).

Example 185.

Preparation of 8-(1-ethyl-propyl)-2,6-dimethyl-3-[4-methyl-2-(tetrahydro-pyran-4-yl)-

thiazol-5-yl]-imidazo[/,2-b]pyridazine.

Add 3-[2-(3,6-dihydro-2 H-pyran-4-y1)-4-methyl-thiazol-5-y1]-8-(1-ethyl-propyl)-

2,6-dimethyl-imidazo[/,2-b]pyridazine (55 mg, 0.14 mmol), 5% palladium on carbon (85

mg) and absolute ethanol (50 ml) to a pressure vessel. Purge the reaction vessel with

nitrogen, purge the reaction vessel with hydrogen, pressurize the reaction mixture with

hydrogen (415 KPa), seal the vessel, agitate the reaction and heat to 40 °C. Continue the

reaction for 18 hours then turn off the heat and allow the reaction mixture to cool to

ambient temperature. Vent the excess hydrogen from the vessel and purge the vessel with

nitrogen. Filter the reaction mixture to remove the 5% palladium on carbon. The filtrate

is concentrated and applied onto a silica-gel chromatography column (Hexane :AcOEt : 2

M NH3 in MeOH = 10:3:1) to give 12.8 mg of the title compound. Yield 23%. mass

spectrum (m/e): 399(M+1). "H NMR (CDCls): 8 6.73 (s, 1H), 4.14 (m, 2H), 3.60 (m, 2H),

3.34 (m, 2H), 2.56 (s, 3H), 2.48 (s, 3H), 2.36 (s, 3H), 2.16 (m, 2H), 2.02 (m, 2H), 1.87

(m, 4H), 0.91 (t, J = 7.6 Hz, 6H). '
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Example 186.

Preparation of 3-(4-chloro-2-morpholin-4-yl-thiazol-5-y1)-2,6-dimethyl-8-(1-propyl-

butyl)-imidazo[1,2-b]pyridazine.

| Nf%TI
NTNCS/=N | >N o
ci N —

A. 6-Methyl-4-(1-propyl-butyl)-pyridazin-3-ylamine.

6-Methyl-4-(1-propyl-butyl)-pyridazin-3-ylamine can be made using chemistry

described in J. Heterocylic Chem. 1991, 28, 583. A 250 mL three neck round bottom

flask is charged with 3-amino-6-methyl pyridazine (2.5 g, 0.229 moles, 1.0 equiv), water

(70 mL), and acetonitrile (50 mL). Concentrated sulfuric acid (3.51 g, 1.91 mL, 0.0344

moles, 1.5 equiv), silver nitrate (3.87 g, 0.0229 moles, 1.0 equiv), and valproic acid (7.21

g, 7.95 mL, 0.050 moles, 2.2 equiv) are added to the reaction mixture. The reaction is

heated to 75 °C. As the reaction mixture is heating, a solution of (NH4)2S,03(7.85 g,

0.0344 moles, 1.5 equiv) in 40 mL of water is slowly added via an addition funnel over a

period of 30 minutes. The reaction mixture is heated at 70-80 °C for two more hours.

The reaction mixture is cooled and dichoromethane is added. The reaction is made basic

with a 30% aqueous NaOH solution and filtered through a short Celite® plug. The

organic layer is separated, and the aqueous layer is extracted two more times with

dichoromethane. The combined organic extracts are dried over Na,SO4. The solvent is
evaporated and the crude material is purified using silica gel chromatography with a 2.0

N solution of NH3 in MeOH and methylene chloride as eluent. Yield =0.61 g (13%).
MS (APCD): 208 (M+1). '

B. 2,6-Dimethyl-8-(1-propyl-butyl)-imidazo[l,2-b]pyridazine.
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A 250 mL round bottom flask is charged with 6-methyl-4-(1-propyl-butyl)-

pyridazin-3-ylamine (0.611 g, 0.00295 moles, 1 equiv), ethanol 2B (30 mL), and

chloroacetone (0.382 g, 0.328 ml, 0.00412 moles, 1.4 equiv). The reaction mixture is

heated at 75 °C overnight and then cooled to room temp. NaHCOs (0.371 g, 0.00442

moles, 1.5kequiv) is slowly added to the reaction mixture that is then heated to 100 °C
overnight. The reaction mixture is cooled and the solvent is evaporated.

Dichloromethane is added and the reaction mixture is passed through filter paper. The

solvent is evaporated to obtain a brown oil which is purified via silica gel

chromatography. The material is eluted with a hexanes and ethyl acetate gradient to

obtain 0.511 g of the final products. Two peaks are identified in the Ic/ms. The mixture

is used “as is” in the next reaction. MS (APCI): 246 (M+1).

C. 3-Iodo-2,6-dimethyl-8-(1-propyl-butyl)-imidazo[/,2-b]pyridazine.

=N

\N/N\/?;
1

A 50 mL round bottom flask is charged with 2,6-dimethyl-8-(1-propyl-butyl)-

imidazo[1,2-b]pyridazine (0.51 g, 0.0021 moles) and acetonitrile (3 mL). The reaction

mixture is placed on an ice bath and NIS (0.468 g, 0.00208 moles) is added neat. The

reaction is stirred overnight and the ice bath melts. The next day, the reaction mixture is

partitioned between dichloromethane and a saturated aqueous solution of NaHCOj3. The

organic layer is collected and the aqueous layer is extracted two more times with

dichloromethane. The organic extracts are combined, washed with brine, and dried over

Na,SO,. The solvent is evaporated and the crude material is purified via silica gel

chromatography eluting with hexanes and then a 25:75 mixture of ethyl acetate and

hexanes. Yield = 0.435 g (56%). MS (APCI): 372 (M+1).

D. 3-(4-Chloro-2-morpholin-4-yl-thiazol-5-y1)-2,6-dimethyl-8-(1-propyl-butyl)-

imidazo[/,2-b]pyridazine. '
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A 15 mL round bottom flask is charged with 3-iodo-2,6-dimethyl-8-(1-propyl-

butyl)-imidazo[1,2-b]pyridazine (0.200 g, 0.000539 moles), 4-(4-chloro-thiazol-2-yl)-

morpholine (0.165 g, 0.000808 moles), Cs,COs (0.361 g, 0.00108 moles, 2.0 equiv),

Pd(dba), (0.0092 g, 0.0000161 moles, 0.03 equiv), PPh; (0.00847 gram, 0.000323 moles,

0.060 equiv) and DMF (2.0 mL). Nitrogen is bubbled through the reaction mixture for 15

minutes; then, the reaction mixture is heated at 130 °C overnight. The next day, the

reaction mixture is partitioned between Et;O and a

saturated solution of NH4Cl. The aqueous layer is extracted twice more with Et;O. The

organic extracts are combined, washed 2-3 times with H,O, washed once with brine, and

dried over Na,SO4. ‘The solvents are evaporated in vacuo and the crude reaction mixture

is purified via silica gel chromatography. Yield =0.1737 g (72%). '"H-NMR (CDCl3), &
0.87 (t, J = 7 Hz, 6H), 1.14- 1.37 (m, 4H), 1.74 (q, J = 8 Hz, 4H), 2.54 (s, 3H), 2.50 (s,

3H), 3.48 (m, 1H), 3.53 (t, J = 5 Hz, 4H), 3.83 (t, J =5 Hz, 4H), 6.71(br s, 1H) ppm.

LC/MS (m/z): caled. for CooH50CINSOS (M+H)TM: 448; found: 448.

Example 187.

Preparation of 1-{5-[8-(1-ethyl-propyl)-2,6-dimethyl-imidazo[l,2-b] pyridazin-3-yl]-4-

methyl-thiazol-2-yl }-piperidin-4-one.

. /N I

/F%N&:%N&O
A. 8-{5-[8-(1-Ethyl-propyl)-2,6-dimethyl-imidazo[/,2-b]pyridazin-3-yl] -4-methyl-

thiazol-2-y1}-1,4-dioxa-8-aza-spiro[4.5]decane.

100 mg of 3-(2-bromo-4-methyl-thiazol-5-y1)-8-(1-ethyl-propyl)-2,6-dimethyl-

imidazo[ 1,2-b]pyridazine(0.25 mmol), 182 mg of 4-piperidineethylene ketal (1.27 mmol)

and 244 mg of Cs2CO3 (0.75 mmol) are put into 4.0 ml vial with 2.0 ml of THF. The vial

is capped with a Teflon® lined cap and heated at 110°C for 3 days. The reaction mixture

is concentrated and applied onto a silica-gel chromatégraphy column
(Hexane:AcOEt=3:1) to give 116 mg of the title compound. Yield 100%. mass spectrum
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(m/e): 456(M+1). '"H NMR (CDCLs): § 6.69 (s, 1H), 4.05 (s, 4H), 3.70 (¢, J = 6.2 Hz, 4H),

3.35 (m, 1H), 2.56 (s, 3H), 2.46 (s, 3H), 2.18 (s, 3H), 1.90-1.78 (m, 8H), 0.90 (1, J = 7.2

Hz, 6H).

B. 1-{5-[8-(1-Ethyl-propyl)-2,6-dimethyl-imidazo[1,2-b] pyridazin—3-yl]-4—methyl-
thiazol-2-yl }-piperidin-4-one. A

70 mg of 8-{5-[8-(1-ethyl-propyl)-2,6-dimethyl-imidazo[] ,2-b]pyridazin-3-yl]-4-

methyl-thiazol-2-y1}-1,4-dioxa-8-aza-spiro[4.5]decane ( 0.15 mmol) is dissolved in 10.ml

of conc. HC1 and stirred at room temperature for 2 h. The reaction mixture is neutralized

with sat. NaHCO?3, extracted with CH2CI2, dried over Na25S04 and evaporated. The

crude product is applied onto a silica-gel chromatography column (Hexane :AcOEt=2:1)

to give 33.2 mg of the title compound . Yield 52%. mass spectrum (m/e): 412(M+1). 'H
NMR (CDCls): § 6.70 (s, 1H), 3.94 (t, J = 6.2 Hz, 4H), 3.35 (m, 1H), 2.67 (t,J = 6.5 Hz,

4H), 2.57 (s, 3H), 2.47 (s, 3H), 2.21 (s, 3H), 1.86 (m, 4H), 0.91 (t, T =7.1 Hz, 6H).

Example 188.

Preparation of ({5-[8-(1-ethyl-propyl)-2,6-dimethyl-imidazo [1,2-b]pyridazin-3-yl]-4-

methyl-thiazol-2-yl}-methyl-amino)-acetaldehyde.

85 mg of N-{5-[8-(1-Ethyl-propyl)-2,6-dimethyl-imidazo[/ ,2-blpyridazin-3-yl]-4-

methyl-thiazol-2-y1}- N-{[1,3]dioxolan-2-ylmethyl-methylamine (0.2 mmol) is dissolved

in 2 ml of conc. HCI and stirred at 50°C for 30 min. The mixture is cooled to room

temperature and neutralized with sat. NaHCO3. The mixture is extracted with CH2CI2,

dried over Na2S04 and evaporated. The crude product is applied onto a silica-gel

chromatography column (CH2C12:MeOH=20:1) to give 73.4 mg of the title compound.

Yield 76%. mass spectrum (m/e): 386(M-+1). 9.79 (s, 1H), 6.72 (s, 1H), 4.39 (s, 2H), 3.36

(m, 1H), 3.22 (s, 3H), 2.57 (s, 3H), 2.47 (s, 3H), 2.20 (s, 3H), 1.85 (m, 4H), 0.90 (t,J =

7.3 Hz, 6H). |
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Example 189.

Preparation of 4—{3-[3-chlcro—S-(Z-methyl—ZH—[1,2,4]triazol—3-y1)-thiophen-2-y1]—2,6—

dimethyl-imidazo[,2-b]pyridazin-8-yl }-heptan-4-ol.

N
(] \

/ N S N
=N U7 N~

Cl

HO

A. 3-[3-chloro-5-(2-methyl-2H-[1 .2 4ltriazol-3-yl)-thiophen-2-yl]-2,6-dimethyl-

a8
=N 72— 1Cl NJ

A solution of 2,6—dimethy1—imidazo[1,2—b]pyridazine(0.32 g, 2.17 mmol), 5-(5-

imidazo[l,2-b]pyridazine.

bromo—4-chloro-thi0phen-2—yl)—1-methy1—1H-[1,2,4]triazole (0.72 g, 2.61 mmol), Cs,CO3

(1.49 g, 4.57 mmol) and DMF (6 mL) is de-gassed for 15 minutes with N,. Pd(OAc):

(0.024 g, 0.11 mmol) and PPhs (0.057 g, 0.22 mmol) are added and the solution is heated

at 135°C for 4 hours. The solution is diluted with CHCl, (50 mL), washed with sat.

NH,CI (2 x 50 mL), water (50 mL), filtered and concentrated. The residue is purified by

ISCO flash chromatography (30%-100% EtOAc gradient) furnish the title compound

(0.29 g, 0.84 mmol, 39%). H NMR (CDCls) & 2.49 (s, 3H), 2.50 (s, 3H), 4.10 (s, 3H),

6.92 (d, J = 9.2 Hz, 1H), 7.44 (s, 1H), 7.74 (d, J = 7.5 Hz, 1H), 7.85 (s, 1H). LC/MS

(m/z): caled. for C1sH;3CINeS (M+H)TM: 345.1; found: 345.2.

B. 1-{3-[3-Chloro-5-(2-methyl-2H-[1 ,2,4]triazol-3-yl)-thiophen-2-yl]-2,6-dimethyl-

imidazo[1,2-b]pyridazin-8-yl}-butan-1-one.
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© ) l \
/ N l S N\N
=N /N
Cl N

A solution of 3—[3—chloro—5—(Z-methyl-ZH—[1,2,4]triazol—3—yl)-thiophen—Z-yl}—2,6-

dimethyl-imidazo[ /,2-b]pyridazine (0.20 g, 0.58 mmol), N-methoxy-N-methyl-

butylamide (Wolberg, M. et. al. Chem. Europ. J. 2001, 7, 4562.) (0.084 g, 0.64 mmol) in

THF (3 mL) is cooled to a -78 °C, and a 2.0 M solution of LDA in heptane/ THE/ ethyl

benzene (0.58 mL, 1.16 mmol) is added. The solution is warmed to ambient temperature,

diluted with dichloromethane (20 mL), and washed with a sat. NH4Cl solution (15 mL).

The organic layer is dried over MgSOs,, filtered and concentrated. The residue is purified

by ISCO flash chromatography (20%-100% EtOAc gradient) to furnish the title

compound (0.11 g, 0.27 mmol, 46%). "H-NMR (CDCly), 8 1.04 (t, J=7.0 Hz, 3H), 1.76-

1.86 (m, 2H), 2.56 (s, 3H), 2.59 (s, 3H), 3.51 (t, J = 7.1 Hz, 2H), 4.15 (s, 3H), 7.36 (s,

1H), 7.49 (s, 1H), 7.90 (s, 1H) ppm. LC/MS (m/z): calcd. for C1oHoCIN6OS (M+H)TM:
415.1; found: 415.3.

C. 4-{3-[3-Chloro-5-(2-methyl-2H-[1 ,2,4]triazol-3-yl)-thiophen-2-yl]-2,6-dimethyl-

imidazo[1,2-b]pyridazin-8-yl}-heptan-4-ol.

A solution of 1—{3—[3—ch10r0-5-(2—methy1—2H—{1,2,4]triazol-3-yl)-thiophen—Z-yl]-

2,6-dimethyl-imidazo[/,2-b]pyridazin-8-yl}-butan-1-one (0.15 g, 0.36 mmol) and THF (5

mL) is cooled to 0°C, and a 2.0 M propyl magnesium bromide solution in diethylether

(0.22 mL, 0.43 mmol) is added. The reaction is warmed to ambient temperature, diluted

with ethyl acetate (30 mL), and washed with a sat. NH4ClI solution (30 mL). The organic

layer is dried over MgSOy, filtered, and concentrated. The residue is purified by ISCO

flash chromatography (20%-40% EtOAc gradient) to furnish the title compoimd (0.016 g,
0.017 mmol, 47%). 'H-NMR (CDCls), § 0.90 (t, J = 7.4 Hz, 6H), 1.12-1.29 (m, 2H),

1.37-1.54 (m, 2H), 1.86-2.04 (m, 4H), 2.50 (s, 3H), 2.54 (s, 3H), 4.15 (s, 3H), 6.11 (bs,

1H), 6.73 (s, 1H), 7.48 (s, 1H), 7.90 (s, 1H) ppm. LC/MS (m/z): calcd. for

CpHo7CINgOS (M+H)TM: 459.2; found: 459.3.
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Example 190, 191, and 192.

Preparation of 7-bromo-3-(2,4-dibromo-thiazol-5-y1)-8-(1-ethyl-propyl)-2,6-dimethyl-

imidazo[l,2-b]pyridazine; 3-(2,4-dibromo-thiazol-5-yI)-8-(1 -ethyl-propyl)-2,6-dimethyl-

imidazo[l,2-b]pyridazine; and 3-(4-bromo-thiazol-5-y1)-8~(1 -ethyl—propyl)-2,6-cfimethy1—
imidazol[l,2-b]pyridazine.

r / g Br / 7
: N¢l\ Br Nfil\ Br
190. 191. 192.

A. 8-(1-ethyl-propyl)-2,6-dimethyl-3-thiazol-5-yl-imidazo[] ,2-b]pyridazine.

2.41 g (7 mmol) of 8-(1-ethyl-propyl)-3-iodo-2,6-dimethyl-imidazo[/,2-

blpyridazine, 3.00 g of thiazole (35.2 mmol), 378 mg of triphenylphosphine (1.44 mmol)

and 4.71 g of Cs2CO3 (14.5 mmol) are combined with 25 ml of DMF and N2 gas is

bubbled in for 30 min. 330 mg of Pd2dba3 (0.36 mmol) is added and the tube is sealed.

The reaction tube is heated at 130°C overnight. To the reaction mixture is added water

and CH2CI2, and the CH2CI2 layer is separated, washed with sat. NaCl and dried over

Na2SO04. The solvents are removed in vauo and crude product is applied onto a silica-gel

chromatography column (Hexane : AcOEt = 3:1) to give 1.48 g of the title compound.

Yield 70%. mass spectrum (m/e): 301(M+1); TH-NMR(CDCI3): 8.93(s, 1H), 8.52(s, 1H),

6.78(s, 1H), 3.35(m, 1H), 2.76(s, 3H), 2.66(s, 3H), 1.86(m, 4H), 0.89(t, 6H, J=7.5Hz).

B. 7-bromo-3-(2,4-dibromo-thiazol-5-y1)-8-(1-ethyl-propyl)-2,6-dimethyl-imidazo [i ,2-
blpyridazine; 3-(2,4—dibromo—thiazol-S-yl)-S—(1—ethyl—propyl)-2,6-dimethyl—imidazo[] ,2-

blpyridazine; and 3-(4-bromo-thiazol-5-y1)-8-(1 -ethyl-propyl)-2,6-dimethyl-imidazo[l,2-

blpyridazine.
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1.05 g (3.5 mmol) of 8-(1-Ethyl-propyl)-2,6-dimethyl-3-thiazol-5-yl-imidazo[1,2-

blpyridazine and 1.56 g of NBS (8.75 mmol) are dissolved in 50 ml of CH2CI2 and

stirred at room temperature for 3 days. The reaction mixture is diluted with CH2CI2 and

washed with sat. Na,S,03 and sat. NaCl. The separated organic layer is dried over

‘Na,SO, and evaporated. The reaction mixture is applied onto a silica-gel chromatography

column (Hexane : AcOEt = 20:1->8:1) to give three products:

- 149 mg of 7-bromo-3-(2,4-dibromo-thiazol-5-y1)-8-(1-ethyl-propyl)-2,6-dimethyl-

imidazol[1,2-b]pyridazine (9%);

936 mg of 3-(2,4-dibromo-thiazol-5-yl)-8-(1-ethyl-propyl)-2,6-dimethyl-

imidazo[1,2-b]pyridazine (58%); and

77 mg of 3-(4-bromo-thiazol-5-yl)-8-(1-ethyl-propyl)-2,6-dimethyl-imidazo[/,2-

blpyridazine (6%).

7-Bromo-3-(2,4-dibromo-thiazol-5-yl)-8-(1-ethyl-propyl)-2,6-dimethyl-

imidazo[1,2-b]pyridazine mass spectrum (m/e): 538(M+1); 'H-NMR(CDCI3): 3.45(m,
1H), 2.71(s, 3H), 2.52(s, 3H), 2.38(m, 2H), 2.02(m, 2H), 0.88(t, 6H, J=7.5Hz);

3-(2,4-Dibromo-thiazol-5-yl)-8-(1 -ethyl-propyl)-2,6-dimethyl-imidazo[1, 2-

blpyridazine mass spectrum (m/e): 459(M+1); TH-NMR(CDCI3): 6.79(s, 1H), 5.33(m,

1H), 2.57(s, 3H), 2.55(s, 3H), 1.87(m, 4H), 0.90(t, 6H, J=7.5Hz); and

3-(4-Bromo-thiazol-5-y1)-8-(1-ethyl-propyl)-2,6-dimethyl-imidazo[],2-

blpyridazine mass spectrum (m/e): 380(M+1); 'H-NMR(CDC13): 9.01(s, 1H), 6.77.(s,

| 1H), 3.35(m, 1H), 2.55(s, 3H), 2.54(s, 3H), 1.87(m, 4H), 0.91(t, 6H, J=7.5Hz).

Example 193.

Preparation of 3-(4-Bromo-2-morpholin-4-yl-thiazol-5-y1)-8-(1-ethyl-propyl)-2,6-

dimethyl-imidazo[/,2-b]pyridazine.

f%NJE[
N S /7 N\=N ) | N/>—N o

100 mg (0.22 mmol) of 3-(2,4-Dibromo-thiazol-5-y1)-8-(1-ethyl-propyl)-2,6-

dimethyl-imidazo[/ ,Z-b]pyridazine ( 0.22 mmol), 96 mg of morpholine (1.1 mmol) and

215 mg of Cs2C03(0.66 mmol) are put in a 4 ml vial with dry T HF, and the vial is
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capped with a Teflon cap. The vial is heated at 120°C for overnight. The reaction mixture

is applied onto a silica-gel chromatography column (Hexane :AcOEt :2 M NH3 in

MeOH = 9:3:1) to give 72.7 mg of the title compound. Yield 71%. mass spectrum (m/e):
465(M-+1); 'H-NMR(CDCI3): 6.73(s, 1H), 3.87(t, 4H, J=5.1Hz), 3.58(t, 4H, J=5.1Hz),

3.35(m, 1H), 2.57(s, 3H), 2.53(s, 3H), 1.86(m, 4H), 0.90(t, 6H, J=7.5Hz).

The following compounds are prepared essentially as described in Example 193.
Examples 194-197 use 3-(2,4-dibromo-thiazol-5-y1)-8-(1-ethyl-propyl)-2,6-dimethyl-

imidazo[,2-b]pyridazine ( 0.22 mmol) and the named amine. Example 198. uses 7-

bromo-3-(2,4-dibromo-thiazol-5-y1)-8-(1 -ethyl-propyl)-2,6-dimethyl-imidazo[Z,2-

blpyridazine and the named amine:

) ! MS (found)
Ex Name Amine H NMR (CDCl3): o

M+1)

N-{4-Bromo-5-[8-(1- 6.75 (s, 1H), 5.85 (s, NH),

194 ethyl-propyl)-2,6- 3.37 (m, 1H), 3.07 (d,J =5.3
Methyl-

dimethyl-imidazo{/,2- i Hz, 3H), 2.59 (s, 3H), 2.55 409
amine

b]pyridazin-3-yl]-thiazol- (s, 3H), 1.86 (m, 4H), 0.90 (t,

2-yl}-methyl-amine J=7.2 Hz, 6H).

N-{4-Bromo-5-[8-(1- 6.72 (s, 1H), 3.36 (m, 1H),

ethyl-propyl)-2,6- 3.19 (s, 6H), 2.57 (s, 3H),195 yl-propyl ' Dimethyl-
dimethyl-imidazo[,2- ] 2.52 (s, 3H), 1.85 (m, 4H), 423

amine

blpyridazin-3-yl}-thiazol- 0.90 (t, 6H, J=7.3Hz)

2-yl}-dimethylamine

N-{4-Bromo-5-[8-(1- N2 6.71 (s, 1H), 3.76 (m, 2H),

ethyl-propyl)-2,6- 3.71 (m, 2H), 3.42 (s, 3H),
methoxy-

196 | dimethyl-imidazo[Z,2- 3.35 (s, 1H), 3.21 (s, 3H), ‘
o ethyl- 467

blpyridazin-3-yl]-thiazol- vl 2.57(s, 3H), 2.53 (s, 3H), .
methyl-2-yl}-N-(2-methoxy- i Y 1.85(m,4H), 090 (t,J=7.3
amine

ethyl)-methylamine Hz, 6H).
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N-{4-Bromo-5-[8-(1- 6.72 (s, 1H), 4.43 (m, 1H),

ethyl-propyl)-2,6- 3.36 (m, 1H), 3.0 (s, 3H),
N-methyl-i-

197 | dimethyl-imidazo[1,2- 2.57 (s, 3H), 2.54 (s, 3H),
) propyl- 451

blpyridazin-3-yl]-thiazol- ) 1.86 (i, 4H), 1.31 (s, 3H),
amine

2-yl}-N-methyl-i-propyl- 1.29 (s, 3H),0.90 (t,TJ=7.4

amine Hz, 6H).

- N-{5-[7-bromo-8-(1- 3.87 (t, J =4.5 Hz, 4H), 3.58

ethyl-propyl)-2,6- (t, J =7.8 Hz, 4H), 3.43 (m,

198 | dimethyl-imidazo[7,2- 1H), 2.71(s, 3H), 2.50 (s,
Morpholine 544

blpyridazin-3-yl]-4- 3H), 2.38 (m, 2H), 2.01 (m,

bromo-thiazol-2-yl}- 2H), 0.88 (t, J = 7.5 Hz, 6H).

morpholine

Example 199 and 200.

Preparation of N-{4-chloro-5-[8-(1-ethyl-propyl)-2,6-dimethyl-imidazo[,2-b]pyridazin-

3-yl]-thiazol-2-yl}-morpholine and N-{5-[8-(1-ethyl-propyl)-2,6-dimethyl-imidazo[ /, 2-

b]pyridazin-3-yl]-thiazol-2-y1}-morpholine.

=N N= N

\N/N 7 \N/N?
74 S

N~N3 o
199. ' 200.

Method A '

40 mg of 3-(4-Bromo-2-morpholin-4-yl-thiazol-5-y1)-8-(1-ethyl-propyl)-2,6-

dimethyl-imidazo[/,2-b]pyridazine and 25 mg of CuCl (0.25 mmol) are put in a 4 ml vial

with 2 ml of dry DMF and capped with a Teflon cap. The vial is heated at 120°C

overnight. The reaction mixture is filtered, washed with CH2CI12 and the filtrate is

concentrated. The crude product mixture is applied onto a silica-gel chromatography

column (Hexane : AcOEt = 2:1 and Hexane : AcOEt = 8:1) to give two products:

6187



WO 2006/102194 PCT/US2006/009942

150

4.2 mg of N—’{ 4-chloro-5-[8-(1-ethyl-propyl)-2,6-dimethyl-imidazo[,2-
blpyridazin-3-yl]-thiazol-2-yl }-morpholine (12%), and

7.2 mg of N-{5-[8-( 1-ethyl-propyl)-2,6-dimethyl-imidazo[,2-b]pyridazin-3-yl]-

thiazol-2-yl}-morpholine (22%).

N—{4—Chloro—5—[8—(1-ethyI-propyl)—Z,6-dimethyl—imidazo[1,2-b]pyridazin‘~3-yl]-

thiazol-2-yl}-morpholine mass spectrum (m/e): 420(M+1); 1H—NI\/IR(CDCB): 6.73(s,

1H), 3.88(t, 4H, J=5.0 Hz), 3.57(t, 4H, J=5.0Hz), 3.35(m, 1H), 2.57(s, 3H), 2.52(s, 3H),

1.85(m, 4H), 0.90(t, 6H, J=7.5Hz.

N-{5-[8-(1-Ethyl-propyl)-2,6-dimethyl-imidazo[,2 -b]pyridazin-3-yl]-thiazol-2-

yl}-morpholine mass spectrum (m/e): 386(M+1); IH-NMR(CDCB): 7.75(s, 1H), 6.70(s,

1H), 3.91(t, 4H, J=5.0Hz), 3.61(t, 4H, J=5.0Hz), 3.34(m, 1H), 2.67(s, 3H), 2.61(s, 3H),

1.85(m, 4H), 0.88(t, 6H, J=7.5Hz).

Method B N -{4-Chloro-5-[8-(1—ethyl—propyl)-2,6;dimethy1~imidazo{] ,2-
b]pyridazin-3-yl]-thiazol-2-yl }-morpholine.

A 20L reactor flask under nitrogen is charged with 2900 ml of dry and degassed

DMEF then with 8-( 1-ethyl-propyl)-3-iodo-2,6-dimethyl-imidazo[1,2-b]pyridazine (287 g,

0.836 mol), 2-morpholino-4-chlorothiazole (205.4 g, 1.01 mol, 1.2 equv.), Pd(OAc),

(3.74 g, 7.91 mmol, 0.01 equiv.), triphenylphosphine (8.77g, 33.1 mmol, 0.04 equiv.),

Copper iodide (8- g, 41.59 mmol, 0.05 equiv.) and cesium carbonate (544.9 g, 1.65 mol).

The reaction mixture is heated at 120°C. After 16 h at 120°C, 1.87 g of PA(OAc); and

4.38 g of triphenylphosphine more is added. After 1 h, the mixture is cooled, quenched

with NH4Cl solution (4300 mL) and extracted with MTBE (2900 mL), the aqueous phase

is extracted twice more with 2000 ml of MTBE. The organic phases are washed with sat

NaCl aq (2000 mL), then treated with charcoal 72 g in flask bottle and filtered on

Celite®. The filtrate is concentrated under vacuum to afford 373.8 g (79.3%) of the title

compound which is 81.4%-area HPLC analysis the rest being solvent and with no
detectable Example 200 by-product.

The following title compounds are prepared essentially as described in Examples 199 and

200 Method A:
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blpyridazin-3-yl1]-

thiazol-2-yl}-N-(2-

blpyridazin-3-yl]-

thiazol-2-yl}-N-(2-

3H), 3.35 (m, 1H),

3.26 (s, 3H), 2.67 (s,

methoxy-ethyl)- methoxy-ethyl)- 3H), 2.61 (s, 3H), 1.84

151

Example Starting . MS (found)
Name H NMR (CDCls): &

# material M+1)

N-{4-Chloro-5-[8-| N-{4-Bromo-5-[8- | 6.72 (s, 1H), 3.36 (m,

(1-ethyl-propyl)- |(1-ethyl-propyl)-2,6-| 1H), 3.19 (s, 6H), 2.57

201 2,6-dimethyl- dimethyl- (s, 3H), 2.51 (s, 3H),

imidazo[,2- imidazol[/,2- 1.84 (m, 4H), 0.90 (t,J 378

blpyridazin-3-yl}- | blpyridazin-3-yl]- =7.5 Hz, 6H).

thiazol-2-yl}- thiazol-2-yl}-

dimethylamine dimethylamine

N-{5-[8-(1-Ethyl- | N-{4-Bromo-5-[8- | 7.74 (s, 1H), 6.67 (s,

propyD)-2,6- (1—ethy1~propyl)-2,6-- 1H), 3.35 (m, 1H),
02 dimethyl- dimethyl- 2.23 (s, 6H), 2.67(s,

imidazo[ /,2- imidazol[7,2- 3H), 2.61 (s, 3H), 1.84 344

blpyridazin-3-yl}- | b]pyridazin-3-yl]- | (m, 4H), 0.90 (t,J =

thiazol-2-yl}- thiazol-2-yl }- 7.3 Hz, 6H).

dimethyl-amine dimethylamine

N-{4-Chloro-5-[8-| N-{4-Bromo-5-[8- | 6.71 (s, 1H), 3.76 (t, J

(1-ethyl-propyl)- |(1-ethyl-propyl)-2,6-|= 5.3 Hz, 2H), 3.71 (1,

2,6-dimethyl- dimethyl- J=5.1 Hz, 2H), 3.42

203 imidazo[/,2- imidazo[l,z- (s, 3H), 3.36 (m, 1H), 403
blpyridazin-3-yl]- | b]pyridazin-3-yl}- | 3.20 (s, 3H), 2.58 (s,

thiazol-2-yl1}-N-(2-| thiazol-2-y1}-N-(2- |3H), 2.52 (s, 3H), 1.85

methoxy-ethyl)- methoxy-ethyl)- (m, 4H), 0.90 (t,J =

methylamine methylamine 7.1 Hz, 6H).

N-{5-[8-(1-Ethyl- N—{4—qumo-5—[8- 7.72 (s, 1H), 6.68 (s,
propy)-2,6- |(1-ethyl-propyl)-2,6-| 1H), 3.80 (t,J =5.7

dimethyl- dimethyl- Hz, 2H), 3.72 (t,J =

204 imidazo[/,2- imidazo[1,2- 5.7 Hz, 2H), 3.42 (s, 388
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methylamine methylamine (m, 4H), 0.88 (t,J =

7.7 Hz, 6H).

N-{4-Chloro-5-[8-

(1-ethyl-propyl)-

N-{4-Bromo-5-[8-

(1-ethyl-propyl)-2,6-

6.71 (s, 1H), 4.48 (m, J

=7.4,13.2 Hz, 1H),

334 (m,J=7.6,14.4

blpyridazin-3-yl]-

thiazol-2-yl}-N-

methyl-isopropyl-

amine

blpyridazin-3-yl]-

thiazol-2-yl}-N-

methyl-i-propyl-

amine

(s, 3H), 1.84 (m, 4H),

1.31 (d,J = 6.8, 6H),

0.88 (t,J =7.2 Hz,

6H).

2,6-dimethyl- dimethyl-
Hz, 1H), 3.04 (s, 3H),

205 imidazo[1,2- imidazo[1,2-
blpyridazin3-yl]- | blpyridazin-3-yi] 2.76 (s, 3H), 2.61 (s, 407

ridazin-3-yl]- ridazin-3-yl]-gy Y Py Y 3H), 1.85 (m, 4H),
thiazol-2-yl}-N- thiazol-2-y1}-N-
L . vl . 1.31(d,J=7.1 Hz,

methyl-i-propyl- | methyl-i-propyl-y 'p Py Y .p by 6H), 0.88 (t,J=7.3
amine amine
‘ Hz, 6H).

N-{5-[8-(1-Ethyl- | N-{4-Bromo-5-[8- | 7.72 (s, 1H), 6.67 (s,

propyl)-2,6- (1-ethyl-propyl)-2,6-| 1H), 4.48 (m, 1H),

dimethyl- dimethyl- 3.33 (m, 1H), 3.03 (s,

206 imidazo[1,2- imidazo[1,2- 3H), 2.66 (s, 3H), 2.60 371

Preparation of N-{5-[7-chloro-8-(1-ethyl-propyl)-2,6-dimethyl-imidazo[/,2-b]pyridazin-

Example 207.

3-yl]- 4-methyl-thiazol-2-yl }-morpholine.

blpyridazin-3-yl]- 4-methyl-thiazol-2-yl }-morpholine (0.1 mmol) is dissolved in 2.0 ml of

50 mg of N-{5-[7-Bromo-8-(1-ethyl-propyl)-2,6-dimethyl-imidazo[],2-
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dry DMF and 31 mg of CuCl (0.3 mmol) is added. The vial is capped with a Teflon®

lined cap and heated at 120°C for overnight. The reaction mixture is applied onto a silica-

gel chromatography column (Hexane:AcOEt=3:1) to give 39.2 mg of the title compound.

Yield 87%. mass spectrum (m/e): 435(M+1). 3.88 (t, J = 4.8 Hz, 4H), 3.57 (t, T = 5.1 Hz,

4H), 2.64(s, 3H), 2.44 (s, 3H), 2.18 (s, 3H), 2.00 (m, 4H), 0.88 (t, J = 7.4 Hz, 6H).

Example 208.

Preparation of N-{5-[7-bromo-8-(1-ethyl-propyl)-2,6,7-trimethyl-imidazo[I,2-

b]pyridazin-3-yl]- 4-methyl-thiazol-2-yl }-morpholine.

50 mg of N-{5-[7-Bromo-8-(1-ethyl-propyl)-2,6-dimethyl-imidazo[],2-

blpyridazin-3-yl]- 4-methyl-thiazol-2-yl }-morpholine (0.1 mmol) is dissolved in 4 ml of

Et20 and cooled to —78°C. 0.09 ml of n-BuLi 1.6M in hexane (0.15 mmol) is added at —

78°C and stirred at —78°C for 20 min. 43 mg of iodomethane (0.3 mmol) is added to the

mixture and stirred at —78f’C and allowed to come to room temperature overnight. The

reaction is quenched with sat. NH4Cl and extracted with Et20. The separated organic

layer is dried over Na2SO4 and evaporated. The crude product is applied onto a silica-gel

chromatography column (Hexane :AcOEt=3:1) to give 29.6 mg of the title compound.

Yield 69%. mass spectrum (m/e): 414(M-+1). "H NMR (CDCl3): 6 3.87 (t,J =4.6 Hz,

4H), 3.56 (t, ] = 4.6 Hz, 4H), 3.35 (m, 1H), 2.54 (s, 3H), 2.43 (s, 3H), 2.35 (s, 3H), 2.20
(s, 3H), 2.01 (m, 4H), 0.88 (m, 6H).
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Example 209.

Preparation of N-{5-[8-(1-ethyl-propyl)-2,6-dimethyl-imidazo[1,2-b]pyridazin-3-yl]- 4-

trifluorométhyl-thiazol—2-yl}-morpholine.

N

/ N NS MWE;F}I\%—N O
F F

170 mg of 3-(4-Bromo-2-morpholin-4-yl-thiazol-5-y1)-8-(1-ethyl-propyl)-2,6-

dimethyl-imidazo[1,2-b]pyridazine (0.37 mmol) and 100 mg of sodium trifluoroacetate

(0.74 mmol) are dissolved in 3 ml of DMF/toluene = 2/1. N2 gas is bubbled into the

mixture for 20 min and 141 mg of Cul (0.74 mmol) is added. The vial is sealed and

heated in the microwave at 210°C for 30 min. The reaction mixture is applied onto a

silica-gel chromatography column (Hexane:AcOFEt=3:1 and CH3CN : CH2CI2 : Hexane

=5:45:50) to give 64.3 mg of the title compound. Yield 38%. mass spectrum (m/e):
454(M-+1). "H NMR (CDCls): § 6.72 (s, 1H), 3.88 (m, 4H), 3.60 (m, 4H), 3.32 (m, 1H),
2.54 (s, 3H), 2.47 (s, 3H), 1.85 (m, 4H), 0.89 (t, ] = 7.0 Hz, 6H).

Example 210.

Preparation of N-{5-[8-(1 -ethyl-prépyl)-Z,6-dimethy1—imidazo [1,2-b]pyridazin-3-yl}- 4-
phenyl-thiazol-2-yl}-morpholine.

50 mg of 3-(4-Bromo—2—morpholin—4-yl—thiazol—5—y1)-8-(1-ethyl—propyl)-2,6-
dimethyl-imidazo[1,2-b]pyridazine (0.11 mmol), 40 mg of phenylboronic acid (0.33

mmol) and 0.27 ml of 2 M Na2C03aq.(0.55 mmol) are put in 2.5 ml of DME / water /

EtOH =7 /3 /1. N2 gas is bubbled in the mixture for 20 min and 20 mg of Pd(PPh3)4
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(0.017 mmol) is added. The vial is sealed and heated at 160°C for 30 min in Microwave.

The reaction mixture are added CH2CI2 and water and the organic layer is separated,

washed with brine, dried over Na2SO4 and evaporated. The crude product is applied onto

a silica-gel chromatography column (Hexane : AcOEt = 10:1) to give 27 mg of the title

compound. Yield 54% mass spectrum (m/e): 462(M+1). 8 8.29(m, 1H), 7.60(m, 2H),

7.44(m, 1H), 7.22(m, 1H), 6.70 (s, 1H), 3.90 (t, J = 4.6 Hz, 4H), 3.64 (t, ] = 5.0 Hz, 4H),

3.36 (m, 1H), 2.52 (s, 3H), 2.09 (s, 3H), 1.86 (m, 4H), 0.90 (t, J = 7.4 Hz, 6H).

Example 211.

Preparafion of N-{5-[8-(1-ethyl-propyl)-2,6-dimethyl-imidazo[ /,2-b]pyridazin-3-yl]- 4-
methoxy-thiazol-2-yl}-morpholine.

100 mg of 3-(4-Bromo-2-morpholin-4-yl-thiazol-5-y1)-8-(1-ethyl-propyl)-2,6-

dimethyl-imidazo[/,2-b]pyridazine (0.22 mmol), 24 mg of sodium methoxide (0.44

mmol) and 21 mg of Cul (0.11 mmol) are put into 4 ml vial with MeOH 3 ml and capped

. with a Teflon® lined cap. The reaction vial is heafed at 130°C overnight. The reaction
mixture is concentrated and applied onto a silica-gel chromatography column (Hexane :

THF =10 : 1) to give 32.8 mg of the title compound. Yield 36%. Mass spectrum (m/e):

416(M+1). '"H NMR (CDCls): 8 6.64 (s, 1H), 3.96 (s, 3H), 3.86 (t, J = 4.7 Hz, 4H), 3.53
(m, 4H), 3.34 (m, 1H), 2.82 (s, 3H), 2.48 (s, 3H), 1.82 (m, 4H), 0.85 (t, J =7.4 Hz, 6H).
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Example 212.

Preparation of N-{5-[8-(1-ethyl-propyl)-2,6-dimethyl-imidazo[/,2-b]pyridazin-3-yl]- 4-

fluoro-thiazol-2-yl }-morpholine.

a
/ N S

50 mg of 3-(4-Bromo-2-morpholin-4-yl-thiazol-5-y1)-8-(1-ethyl-propyl)-2,6-

dimethyl-imidazo[1,2-b]pyridazine (0.11 mmol) is dissolved in 4 ml of diethylether and

cooled to —78°C and 0.1 ml of n-BuLi 1.6M in hexane (0.16 mmol) is added at —78°C and

stirred at —78°C for 20 min. 104 mg of N-fluorobenzene sulfonimide (0.33 mmol) in 2 ml

of toluene is added at ~78°C and stirred at room temperature for 1h. sat. NH4Cl is added,

and the mixture is extracted with Et20, dried over Na2S04 and evaporated. The crude

preduct is applied onto a silica-gel chromatography column (Hexane:AcOEt=3:1) to give

4.1 mg of the title compound. Yield 10%. Mass spectrum (m/e): 404 (M+1). 6.71 (s, 1H),

3.87 (t, J = 4.6 Hz, 4H), 3.55 (t, ] = 5.0 Hz, 4H), 3.34 (m, 1H), 2.58 (s, 3H), 2.54 (s, 3H),

1.84 (m, 4H), 0.88 (t, J = 7.4 Hz, 6H).

Example 213.

Preparation of N-{5-[8-(1-ethyl-propyl)-2,6-dimethyl-imidazo[/,2-b]pyridazin-3-yl]- 4-

iodo-thiazol-2-yl}-morpholine.

50 mg of 3-(4-Bromo-2-morpholin-4-yl-thiazol-5-yl1)-8-(1-ethyl-propyl)-2,6-

dimethyl-imidazo[/,2-b]pyridazine (0.11 mmol), 30 mg of CF;CO;Na (0.22 mmol) and

42 mg of Cul (0.22 mmol) are put into 4 ml vial with DMF / toluene = 2:1. The vial is

capped with a Teflon cap and heated at 150°C overnight. The reaction mixture is applied

onto a silica-gel chromatography column (Hexane :AcOEt =5 : 1) to give 54 mg of the
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title compound. 96%. Mass spectrum (m/e): 512 (M+1). 'H NMR (CDCl3): 8 6.71 (s,

1H), 3.87 (t, ] = 5.4 Hz, 4H), 3.58 (t, J = 5.4 Hz, 4H), 3.36 (m, 1H), 2.57 (s, 3H), 2.53 (s,

3H), 1.85 (m, 4H), 0.91 (t, J = 5.4 Hz, 6H).

Example 214.

Preparation of 5-[8-(1-ethyl-propyl)-2,6-dimethyl-imidazo[/,2-b]pyridazin-3-yl]-2-

morpholin-4-yl-thiazole-4-carbonitrile

/7
7 s /\fi%gg/fi o

Z
50 mg of 3-(4-Bromo-2-morpholin-4-yl-thiazol-5-y1)-8-(1-ethyl-propyl)-2,6-

dimethyl-imidazo[1,2-b]pyridazine (0.11 mmol), and 30 mg of CuCN (0.33 mmol) are

put into 4 ml vial with 2 ml of DMF and the vial is capped with a Teflon cap. The vial is

heated at 150°C overnight. The reaction mixture is applied onto a silica-gel

chromatography column (Hexane:AcOEt=5:1) to give 12.3 mg of the title compound.

Yield 28%. Mass spectrum (m/e): 411(M+1). 6.77 (s, 1H), 3.89 (t, J = 4.8 Hz, 4H), 3.61

(t, 7 =5.0 Hz, 4H), 3.32 (m, 1H), 2.62 (s, 3H), 2.59 (s, 3H), 1.86 (m, 4H), 0.90 (t, T =7.4

Hz, 6H). ‘

Example 215.

Preparation of N-{5-[8-(1-ethyl-propyl)-2,6-dimethyl-imidazo[,2-b]}pyridazin-3-yl]- 4-

iodo-thiazol-2-yl}-N-isopropyl-methylamine.

The title compound is prepared essentially as described in Example 213,

employing N-{5-[8-(1-ethyl-propyl)-2,6-dimethyl-imidazo[] ,2-blpyridazin-3-yl]- 4-
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bromo-thiazol-2-yl}-N-isopropyl-methylamine to give 17.9 mg. Yield 22%: mass

spectrum (m/e):498 (M+1). "H NMR (CDCls): § 6.71 (s, 1H), 4.41 (m, 1H), 3.35 (m, 1H)
2.97 (s, 3H), 2.57 (s, 3H), 2.53 (s, 3H), 1.84 (m, 4H), 1.29 (d, J = 5.8 Hz, 6H), 0.90 (t, ] =

7.2 Hz, 6H).

*

Example 216.

Preparation of N-{5-[8-(1-ethyl-propyl)-2,6-dimethyl-imidazo[,2-b]pyridazin-3-yl]- 4-

methoxy-thiazol-2-yl }-N-isopropyl-methylamine.

The title compound is prepared essentially as described in Example 211,

employing N-{5-[8-(1-ethyl-propyl)-2,6-dimethyl-imidazo[/,2-b]pyridazin-3-yl]- 4-

bromo-thiazol-2-yl}-N-isopropyl-methylamine to give 52.7. Yield 36%: mass spectrum

(m/e):402(M-+1). "H NMR (CDCls): 8 6.63 (s, 1H), 4.44 (m, 1H), 3.96 (s, 3H), 3.35 (m,
1H), 2.97 (s, 3H), 2.57 (s, 3H), 2.50 (s, 3H), 1.83 (m, 4H), 1.29 (d, J = 6.7 Hz, 6H), 0.88

(t, J =8 Hz, 6H).

Example 217 and 218.

Preparation of 5-[8-(1-ethyl-propyl)-2,6-dimethyl-imidazo[l,2-b]pyridazin-3-yl]-

4-methyl-thiazole-2-carboxylic acid amide and 5-[8-(1-ethyl-propyl)-2,6-dimethyl-

imidazo[1,2-b]pyridazin-3-yl]-4-methyl-thiazole-2-carboxylic acid N-methylamide.

N2NN Z N
~ N/ N N
N N

7 S 7 3
NéS]/N ‘ N’lw/N\
O o
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217. 218.

180 mg of 8-(1-Ethyl-propyl)-3-[2-bromo-4-methyl-5-thiazolyl]-2,6-dimethyl-

imidazo[l,2-b]pyridazine (0.46 mmol) and 124 mg of copper(I) cyanide are put into 4 ml

vial with 2 ml of dry DMF. The vial is closed with a Teflon can and heated at 130°C

overnight. The crude reaction mixture is applied onto a silica-gel chromatography column
(Hexane : AcOEt=1:1 =>1:3) to give

52.1 mg of 5-[8-(1-ethyl-propyl)-2,6-dimethyl-imidazo[,2-b]pyridazin-3-yl]-4-

methyl-thiazole-2-carboxylic acid amide (32%) and

7.6 mg of 5-[8-(1-ethyl-propyl)-2,6-dimethyl-imidazo[],2-b]pyridazin-3-yl]-4-

methyl-thiazole-2-carboxylic acid methylamide.

5-[8-(1-ethyl-propyl)-2,6-dimethyl-imidazo[ /,2-b]pyridazin-3-yl]-4-methyl-

thiazole-2-carboxylic acid amide: mass spectrum (m/e): 358(M+1) '"H NMR (CDCls): &

7.21 (s, NH), 6.76 (s, 1H), 5.59 (s, NH), 3.34 (m, 1H), 2.55 (s, 3H), 2.50 (s, 3H), 2.42 (s,

3H), 1.87 (m, 4H), 0.91 (t,J = 7.2 Hz, 6H). and

5-[8-(1-ethyl-propyl)-2,6-dimethyl-imidazo[ /,2-b]pyridazin-3-yl]-4-methyl-

thiazole-2-carboxylic acid methylamide: mass spectrum (m/e): 372(M+1). '"H NMR

(CDCl3): 8.77 (s, NH), 6.75 (s, 1H), 4.06 (s, 3H), 3.35 (m, 1H), 2.55 (s, 3H), 2.49 (s, 3H),

2.43 (s, 3H), 1.87 (m, 4H), 0.91 (t, J = 7.6 Hz, 6H).

Example 219.

Preparation of 5-[8-(1-ethyl-propyl)-2,6-dimethyl-imidazo[ /,2-b]pyridazin-3-yl]-4-

methyl-thiazole-2-carboxylic acid dimethylamide.

N

7/ N l s \N""'

5-[8-(1-Ethyl-propyl)-2,6-dimethyl-imidazo[ /,2-b]pyridazin-3-yl]-4-methyl-

thiazole-2-carboxylic acid amide (46 mg, 0.13 mmol) and 28 mg of sodium terz-Butoxide

(0.30 mmol) are put into 4 ml of dry DMSO and stirred at room temperature for 5 min.

141 mg of iodomethane (1.0 mmol) is added and stirred at room temperature for 1 h.
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Water 1s added, and the mixture is extracted with CH,Cl,, dried over Na2S04 and

evaporated. The crude product is applied onto a silica-gel chromatography column

(Hexane :AcOEt=3:1) to give 22.3 mg of the title compound. Yield 45%: mass spectrum

(m/e):386(M+1). 6.75 (s, 1H), 3.70 (s, 3H), 3.35 (m, 1H), 3.21 (s, 3H), 2.55 (s, 3H), 2.50

(s, 3H), 2.41 (s, 3H), 1.86 (m, 4H), 0.91 (t,J = 7.4 Hz, 6H).

Example 220.

Preparation of 8-(1-ethyl-propyl)-2,6-dimethyl-3-(3-methyl-furan-2-yl)-imidazo[1,2-

b]pyridazine.

8-
I\{l O

\ N

A THF solution (5 mL) of 3-methylfuran (Acros, 232 mg, 2.83 mmol) is cooled to

-78 °C under N then treated with nBulLi (1.6 M in hexane, 1.8 mL, 2.9 mmol). After

addition of the nBuLi, the solution is warmed to O °C for 15 minutes, then to room

temperature for an additional 5 minutes. The reaction mixture is then cooled to -78 °C

and treated with ZnCl, (Aldrich, 0.5 M in THF, 5.8 mL, 2.9 mmol). The resulting

mixture is warmed to room temperature and treated with 8-(1-ethyl-propyl)-3-iodo-2,6-

dimethyl-imidazo[1,2-b]pyridazine (400 mg, 1.17 mmol) and PdCl,(dppf) — CH>Cl,

complex (Aldrich, 95 mg, 0.12 mmol). The mixture is heated to 60 °C for 4 hours, then

poured into 1 N HCI (60 mL) and extracfed with ethyl acetate (2x60 mL). The combined
organic extracts are washed with aq. brine, dried over Na,SOy, filtered, and concentrated.

The crude residue is purified by chromatography using hexane-ethyl acetate gradient

(100% hexane to 20% ethyl acetate in hexane) to elute the title compound as an oil

pyridazine (149 mg, 43% yield). ES-MS (m/z): calc’d for C;sH23N30: 297.2; found

298.5 (M+H); '"H NMR (400 mHz, CDCl3): 8 7.59 (d, J = 1.8 Hz, 1H), 6.71 (s, 1H), 6.47
(d,J = 1.8 Hz, 1H), 3.36 (m, 1H), 2.55 (s, 3H), 2.50 (s, 3H), 2.10 (s, 3H), 1.92-1.79 (m,

4H), 0.90 (t, J = 7.5 Hz, 6H).
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Example 221.

Preparation of 3-(5-bromo-3-methyl-furan-2-yl)-8-(1-ethyl-propyl)-2,6-dimethyl-

N.M
N O

N~

imidazo[1,2-b]pyridazine.

Br
\

A CH,Cl; solution (4 mL) of 8-( 1-ethyl-propyl)-2,6-dimethy1—3-(S—methyl-furan-

2-yl)-imidazo[1,2-b]pyridazine (32.4 mg, 0.11 mmol) is cooled to 0 °C under a CaSO,

drying tube and treated with NBS (20.1 mg, 0.11 mmol). After 15 minutes at 0 °C, the

mixture is warmed to room temperature. After an additional 10 minutes, the reaction

mixture is poured into H,O (25 mL) and extracted into CH,Cl, (2x25 mL). The

combined organic extracts are washed with aq. brine, dried over Na,SOy, filtered, and

concentrated. The crude product is purified by chromatography using hexane-ethyl

acetate gradient (100% hexane to 10% ethyl acetate in hexane) to elute the title compound

(26.3 mg, 64% yield) as a solid. ES-MS (m/z): calc’d for C15sH»,;BrN3O: 375.1; found

376.2 (M+H); "H NMR (400 mHz, CDCl,): § 6.72 (s, 1H), 6.40 (s, 1H), 3.34 (m, 1H),
2.56 (s, 3H), 2.49 (s, 3H), 2.07 (s, 3H), 1.93-1.77 (m, 4H), 0.89 (t, J = 7.5 Hz, 6H).

Example 222.

Preparation of 8-(1-ethyl-propyl)-2,6-dimethyl-3-(2-methyl-furan-3-yl)-imidazo[ ,2-

b]pyridazine.

A. 3-Bromo-2-methyl furan.

A THF solution (10 mL) of 2,3-dibromofuran (Lancaster, 5.54 gm, 24.5 mmol)

under N is treated with PdCly(PPhs), (860 mg, 1.2 mmol) and stirred for 10 minutes at
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room temperature. The solution is then treated with CH3ZnCl (Aldrich, 2.0 M in THF, 15

mL, 30 mmol). The resulting mixture is stirred at foom temperature overnight then

poured into 1 N HCI and extracted into diethyl ether. The organic extract is washed with

sat. NaCl, dried over Na;SQ,, and filtered. The filtrate is then distilled and the product is

collected at 120-125 °C to give the title compound as a colorless oil (1.71 gm, 43% yield).

'H NMR (400 mHz, CDCLs): § 7.25 (d,J=1.8 Hz, 1H), 6.34 (d, J = 1.8 Hz, 1H), 2.28 (s,
3H).

B. 8-(1-Ethyl-propyl)-2,6-dimethyl-3-(2-methyl-furan-3-yl)-imidazo[ /,2-b]pyridazine.

A THEF solution (10 mL) of 3-bromo-2-methyl furan (prepared as described

above) (1.06 gm, 6.58 mmol) is cooled to -78 °C u'nder N; then treated with nBuLi (1.6 M
in hexane, 4.1 mL, 6.6 mmol). After 10 minutes at -78 °C, the mixture is treated with

ZnCl, (Aldrich, 0.5 M in THF, 13.2 mL, 6.6 mmol). The resulting mixture is warmed to

room temperature then treated with 8-(1-ethyl-propyl)-3-iodo-2,6-dimethyl-imidazo[,2-

blpyridazine (1.13 gm, 3.29 mmol) and PdCl,(dppf) — CH,Cl, complex (Aldrich, 257 mg,

0.31 mmol). The mixture is heated to 60 °C for 4 hours, then poured into sat. NH4Cl (50

mL) and extracted with diethyl ether (2x50 mL). The combined organic extracts are

washed with sat. NaCl, dried over Na,SOy, filtered, and concentrated. The crude product

is purified by chromatography using hexane-ethyl acetate gradient (100% hexane to 20%

ethyl acetate in hexane) to elute the title product (685 mg, 70% yield) as an oil. ES-MS

(m/z): calc’d for C1gHp3N30: 297.2; found 298.2 (M+H); '"H NMR (400 mHz, CDCls): &

7.45 (d, J =2.0 Hz, 1H), 6.63 (s, 1H), 6.60 (d, J = 2.0 Hz, 1H), 3.35-3.31 (m, 1H), 2.51 (s,

3H), 2.44 (s, 3H), 2.30 (s, 3H), 1.88-1.75 (m, 4H), 0.86 (t, T = 7.5 Hz, 6H).

Example 223.

Preparation of 3-(5-bromo-2-methyl-furan-3-yl)-8-(1-ethyl-propyl)-2,6-dimethyl-

imidazol[/,2-b]pyridazine.

O
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A CH>Cl solution (2 mL) of 8-(1-ethyl-propyl)-2,6-dimethyl-3-(2-methyl-furan-

3-yl)-imidazo[/,2-b]pyridazine (42.3 mg, 0.14 mmol) under a CaSO, drying tube is

treated with N-bromosuccinimide (27.6 mg, 0.16 mg). After 30 minutes the reaction

mixture is poured into H2O (25 mL) and extracted into CH>Cl, (2x25 mL). The

combined organic extracts are washed with sat. NaCl, dried over Na,SO., filtered, and

concentrated. The crude product is purified by chromatography using hexane-ethyl

acetate gradient (100% hexane to 12% ethyl acetate in hexane) to elute the title product

(36.9 mg, 70% yield) as a white solid. ES-MS (m/z): calc’d for C;5H,,BrN;O: 375.1;

found 376.3 (M+H); "H NMR (400 mHz, CDCls): 8 6.67 (s, 1H), 6.50 (s, 1H), 3.33 (m,
1H), 2.53 (s, 3H), 2.44 (s, 3H), 2.29 (s, 3H), 1.90-1.73 (m, 4H), 0.86 (t, J = 7.3 Hz, 6H).

Example 224.

Preparation of 3-(2,4-dimethyl-2H-pyrazol-3-yl)-8-(1-ethyl-propyl)-2,6-dimethyl-

imidazo[l,2-b]pyridazine.

n-BuLi (1.3 ml, 2.09 mmol) is stirred in THF ’(4 ml), under N,, and cooled to —
72°C. 1,4—dimethy1—1H—pyrazole (170 mg, 2.04 mmol, in THF, 1 ml) is added slowly,
stirred for 5 min. then allowed to warm to ambient temp. and stirred for 45 min. The

mixture is cooled to —72°C and a zinc chloride solution (4.3 ml, 2.14 mmol, 0.5M in
toluene) added, warmed to ambient temp. and treated with 8-(1-ethyl-propyl)-3-iodo-2,6-

dimethyl-imidazo[/,2-b]pyridazine and PdCl,(dppf) — CH>Cl, complex (Aldrich, 40 mg,

0.05 mmol). The mixture is heated to 65°C overnight, cooled to ambient temp., added to

water and extracted twice with EtOAc. The combined organic extracts were washed with

brine, dried over Na;SOs, filtered and concentrated. The crude product is purified by

chromatography using a hexane-ethyl acetate gradient (100% hexane to 50 % ethyl

acetate in hexane) to elute the product. The title compound is obtained (0.7% yield). ES-

MS (m/z): calc’d for CygH,sNs: 31 1.4§ found 312.2 (M+H)*. "H NMR (400 mHz, CDCls):
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8 7.51 (s, 1H), 6.75 (s, 1H), 3.72 (s, 3H), 3.33 (m, 1H), 2.53 (s, 3H), 2.43 (s, 3H), 2.00 (s,

3H), 1.87 (in, 4H), 0.92 (m, 6H)..

Example 225.

Preparation of 3-(4,5-dibromo-2-methyl-2H-pyrazol-3-yl)-8-(1-ethyl-propyl)-2,6-

dimethyl-imidazo[1,2-b]pyridazine.

N
7 Br

/ N _
=N 2—Br

/N‘N

8-(1-Ethyl-propyl)-2,6-dimethyl-imidazo[ 1,2-b]pyridazine (300 mg, 1.4 mmol),

3,4,5—tribrom0-1—methy1-1H~pyrazole (700 mg, 2.1 mmol) and cesium carbonate (900 mg,
2.8 mmol) are stirred in DMF (5 ml) and degassed by bubbling a stream of nitrogen

through the mixture. PdCl>(PPhs)> (14 mg) is added and the mixture heated to 130°C

overnight. The mixture is added to water and extracted twice with EtOAc. The

combined organic extracts are washed with brine, dried over Na,SQy, filtered and

concentrated. The crude product is purified by chromatography using a hexane-ethyl

acetate gradient (100% hexane to 20% ethyl acetate in hexane) to elute the title product

(204 mg, 32% yield). ES-MS (m)z): calc’d for Cy7Hp1BroNs: 455.2; found 455.9 (M+H)TM.
"H NMR (400 mHz, CDCls): & 6.75 (s, 1H), 3.72 (s, 3H), 3.33 (m, 1H), 2.51 (s, 3H), 2.45
(s, 3H), 1.84 (m, 4H), 0.88 (t, 6H).

‘ Example 226.

Preparation of 8-(1-ethyl-propyl)-2,6-dimethyl-3-[3-methyl-5-(6-methyl-pyridin-2-yl)-

thiophen-2-yl]-imidazo[ 1,2-b]pyridazine benzenesulfonic acid.

QasO
N
7|

/ N S. N=
=N I )\

To a solution of 8-(1-ethyl-propyl)-2,6-dimethyl-3-[3-methyl-5-(6-methyl-

pyridin-2-yl)-thiophen-2-yl]-imidazo[ /,2-b]pyridazine (0.23 g, 0.57 mmol) and MeOH (1
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mlL) is added a solution of benzenesulfonic acid (0.096 g, 0.57 mmol) and MeOH (1 mL).

The solution is concentrated to furnish the title compound (0.32 g, 0.57 mmol, >99%). 'H

NMR (CDCl3) 8 0.79 (t, J = 7.0 Hz, 6H), 1.59-1.82 (m, 4H), 2.06 (s, 3H), 2.61 (s, 6H),

2.88 (s, 3H), 3.22-3.32 (m, 1H), 6.79 (bs, 2H), 7.25 (s, 1H), 7.33-7.42 (m, 3H), 7.49 (d, J

=7.9 Hz, iH), 7.80 (d, J=7.4 Hz, 2H), 7.92 (dd, J = 7.4, 1.6 Hz, 1H) 8.23 (s, 1H).
LC/MS (m/z): calcd. for CogHosN4S (M+H)TM: 405.2; found: 405 .4.

Example 227.

Preparation of 8-(1-ethyl-propyl)-2,6-dimethyl-3-(3-methyl-4-morpholin-4-yl-thiophen-2-

yl)-imidazo[/,2-b]pyridazine.

N\ Sl |N N\

LN g
O

To a flask containing 3-(4-bromo-3-methyl-thiophen-2-yl)-8-(1-ethyl-propyl)-2,6-

dimethyl-imidazo[1,2-b]pyridazine (0.30g, 0.76 mmol), morpholine (0.10 mL, 1.15

mimol), Pdx(dba)z (0.035 g, 0.038 mmol), and 2-dicyclohexylphosphino-biphenyl-2’-

(N.N-dimethyl-amino)biphenyl (0.018 g, 0.046 mmol) is added 1 M LiHMDS (1.9 mL,

1.91 mmol). The solution is heated at 65 °C overnight, diluted with EtOAc (30 mL),
washed with water (20 mL), brine (20 mL), dried over MgSQ,, filtered and concentrated.

The residue is purified by ISCO (15%-30% EtOAc gradient), dissolved in Et,O (20 mL)

and extracted with 1 M HCI (2 x 30 mL). The aqueous layer is washed with Et;O (20

mL), made basic with 5 M NaOH (15 mL), extracted with EtOAc (2 x 20 mL), the

combined organic layers washed with brine (40 mL), dried over MgSOy, filtered and

concentrated to furnish the title compound (0.047 g, 0.12 mmol, 16%). 'H NMR (CDCls)

5 0.87 (t, J = 7.5 Hz, 6H), 1.73-1.91 (m, 4H), 2.01 (s, 3H), 2.45 (s, 3H), 2.49 (s, 3H),

2.99-3.05 (m, 4H), 3.28-3.37 (m, 1H), 3.84-3.88 (m, 4H), 6.65 (s, 1H), 6.71 (s, 1H).

LC/MS (m/z): calcd. for CpH3oN4OS M+H)*: 399.2; found: 399.2.

6203



WO 2006/102194 PCT/US2006/009942

166

Example 228.

Preparation of 8-( 1-ethyl-propyl)-2,6-dimethyl-3-(2-methyl-5-thiazol-2-yl-furan-3-yl)-

Nr%l
N N
! i\ aN O S:'

A THEF solution (5 mL) of 2-bromothiazole (Aldrich, freshly distilled, 75.0 uL,

0.84 mmol) is cooled to -78 °C under N, then treated with nBulLi (1.6 M in hexane, 0.52

ml., 0.83 mmol). After 15 minutes at -78 °C, the mixture is treated with ZnCl; (Aldrich,

imidazo[/,2-b]pyridazine.

0.5 M in THF, 1.8 mL, 0.90 mmol). The resulting mixture is warmed to room

temperature then treated with a THF slurry (1 mL) containing 3-(5-bromo-2-methyl-

furan-3-yl)-8-(1-ethyl-propyl)-2,6-dimethyl-imidazo[ 1,2-b]pyridazine (60.1 mg, 0.16

mmol) and PdCl,(dppf) — CH,Cl, complex (Aldrich, 22 mg, 0.027 mmol). The mixture is

heated overnight at 60 °C, then poured into sat’d NH4CI and extracted with diethyl ether.

The organic extract is washed with aq. brine, dried over Na,SQ,, filtered, and

concentrated. The crude product is purified by chromatography using hexane-ethyl

acetate gradient (100% hexane to 20% ethyl acetate in hexane) to elute the title compound

(45.8 mg, 75% yield) as an oil. ES-MS (m/z): calc’d for C21H4IN,OS: 380.17; found

381.1 (M+H)". "H NMR (400 mHz, CDCl3): 6 7.83 (d, J =3.5Hz, 1H), 7.29 (d, J = 3.1
Hz, 1H), 7.20 (s, 1H), 6.68 (br s, 1H), 3.35 (br s, 1H), 2.53 (s, 3H), 2.49 (s, 3H), 2.40 (s,

3H), 1.90-1.76 (m, 4H), 0.88 (t,J = 7.5 Hz, 6H).

Bxample 229.

Preparation of 8—(1-ethy]—propyl)—2,6-dimethy1—3—[3—methyl-S-(6—methy1—pyridin-2-y1)—

thiophen-2-yl]-imidazo[1,2-b]pyridazine; compound with methanesulfonic acid.

t

"—§—OH

N O

7|
/ N N=
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To a solution of 8-(1-ethyl-propyl)-2,6-dimethyl-3-(3-methyl-5-pyridin-2-yl-

thiophen-2-yl)-imidazo[/,2-b]pyridazine (0.55 g, 1.36 mmol) and MeOH (6 mL) is added

methane sulfonic acid (0.088 mL, 1.36 mmol). After one hour the solution is

concentrated and the solution is treated with Darco-60® for 1 hour, filtered and

concentrated to furnish the title compound (0.68 g, 1.36 mmol, >99%). 'H NMR (CDCls

: CD3;0D 95:5) 6 0.85 (t, /= 7.4 Hz, 6H), 1.67-1.91 (m, 4H), 1.96 (s, 3H), 1.97 (s, 3H),

2.20 (s, 3H), 2.61 (s, 3H), 2.90 (s, 3H), 3.17-3.29 (m, 1H), 7.33 (s, 1H), 7.64 (d, J=7.4

Hz, 1H), 7.89 (d, /= 7.9 Hz, 1H), 8.18 (s, 1H), 8.34 (t, /= 7.9 Hz, 1H), 9.95 (bs, 1H).

LC/MS (m/z): caled. for Co5H3,N4,0,S, (M+H)*: 405.6; found: 405.6.

Example 230.

Preparation of {5-[8-(1-ethyl-propyl)-2,6-dimethyl-imidazo[/,2-b]pyridazin-3-y1]-4-

methyl-thiophen-3-yl }-dimethyl-amine.

1\{\
N N

\ N |

To a —78 °C solution of dimethyl-(4-methyl-thiophen-3-yl)-amine (0.43 g, 3.06

nimol) and THF (5 mL) is added 1.6 M n-BuLi (1.91 mL, 3.06 mmol). The solution is
stirred for 1 hour, then 0.5 M ZnCl, (6.1 mL, 3.06 mmol) is added and the solution

warmed to ambient temperature. After 30 minutes 8-( 1-ethyl-propyl)-3-iodo-2,6-

dimethyl-imidazo[/,2-b]pyridazine (0.70 g, 2.04 mmol) and PdCl,(dppf) (0.075 g, 0.10

mmol) is added and the solution heated at 65 °C overnight. The solution is diluted with

EtOAc (35 mL), washed with sat. NH4ClI (30 mL), dried over MgSOy, ffltered and
concentrated. The residue is purified by ISCO flash chromatography (15% -30% EtOAc

gradient) furnish the title compound(0.13 g, 0.36 mmol, 18%). 'H NMR (CDCl3) 6 0.86

(t, J=7.5 Hz, 6H), 1.72-1.90 (m, 4H), 2.03 (s, 3H), 2.45 (s, 3H), 2.50 (s, 3H), 2.77 (s,

6H), 3.28-3.37 (m, 1H), 6.63 (s, 1H), 6.65 (s, 1H). LC/MS (m/z): calcd. for CaoHogN4S

(M+H)": 357.2; found: 357.2
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Example 231.

Preparation of 3-[3-chloro-5-(2-methyl-2H-[1,2,4]triazol-3-yl)-thiophen-2-yl1]-2,6-

dimethyl-8-(1-propyl-butyl)-imidazo[ /,2-b]pyridazine.

N
¢ \/' NTN—S_ Ny

=N i 2/
Cl N

A slurry of 2,6-dimethyl-8-(1-propyl-butyl)-imidazo[/,2-b]pyridazine (below)

(0.30 g, 1.22 mmol), 5-(5-bromo-4-chloro-thiophen-2-yl)-1-methyl-[1,2,4]triazole

(below) (0.41 g, 1.47 mmol), KOAc (0.60 g, 6.11 mmol), TBABr (0.39 g, 1.22 mmol),

and NMP (3 mL) is de-gassed with N for 30 minutes. Pd(OAc), (0.014 g, 0.061 mmol)

and TDBPP (0.040 g, 0.061 mmol) are added and the solution heated at 125 °C for 2.5

hours. The solution is diluted with EtOAc (50 mL), washed with water (3 x 50 mL),

brine (50 mL), dried over MgSOy, filtered and concentrated. The residue is purified by

ISCO flash chromatography (20%-40% EtOAc gradient) furnish the title compound (0.30

g, 0.68 mmol, 56%). "H NMR (CDCls) & 0.89 (t, J = 7.4 Hz, 6H), 1.14-1.39 (m, 4H),

1.76 (q, J = 16.3, 7.7 Hz, 4H), 2.51 (s, 3H), 2.52 (s, 3H), 3.41-3.50-(m, 1H), 4.15 (s, 3H),

6.73 (s, 1H), 7.48 (s, 1H), 7.90 (s, 1H). LC/MS (m/z): calcd. for Cy,H2;CINgS (M+H)*:

443.2; found: 443.3.

Example 232. '

Preparation of (2-{4-chloro-5-[8-(1-ethyl-propyl)-2,6-dimethyl-imidazo[/,2-b]pyridazin-

3-yl}-thiophen-2-yl}-pyrrol-1-yl)-dimethyl-amine.

Using a procedure analogous to Example 27, 1-(dimethylamino)-pyrrole (0.20

mL, 1.65 mmol), THF (4 mL), 1.6 M n-BuLi (1.10 mL, 1.73 mmol), 0.5 M ZnCl, (3.46

mL, 1.73 mmol), 3-(5-bromo—3-chloro—thiophen-Z-yI)-8—(1—ethyl—propyl)-2,6-dime§hyl-

imidazo[1,2-b]pyridazine .(0.34 g, 0.82 mmol) and PdCl,(dppf) (0.030 g, 0.041 mmol),
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furnish the title compound (0.17 g, 0.38 mmol, 46%). 'H NMR (CDCl5) 6087 (t,J=7.5

Hz, 6H), 1.74-1.92 (m, 4H), 2.52 (s, 6H), 2.84 (s, 6H), 3.28-3.39 (m, 1H), 6.21 (dd, J =

4.1,3.2 Hz, 1H), 6.38 (dd, J=4.1, 1.8 Hz, 1H), 6.68 (s, 1H), 7.02 (dd, J = 3.2, 1.8 Hz,

1H), 7.29 (s, 1H). LC/MS (m/z): caled. for Co3HpgCINsS (M+H)TM: 442.2; found: 442.3.

Example 233.

Preparation of 3-[3-chloro-5-(2-methyl-2H-[1,2,4]triazol-3-yl)-thiophen-2-yl]-8-iodo-2,6-

dimethyl-imidazo[/,2-b]pyridazine.

N
¢ ] \/ N SN

=N >3

Cl N

A. 4-Chloro-thiophene-2-carbonitrile.

A 22-L reaction flask is equipped with a cooling bath, air stirrer, gas addition

tube, and thermometer probe. The flask is purged with nitrogen, then charged AICls

(1025 g, 7.69 moles) and CHCl3(6.6 L, 16.5 vol.). After cooling the mixture to 0-5 °C, it

is charged with 2-thiophene carbonitrile (400 g, 3.66 moles) dropwise via an addition

funnel over 10-15 minutes while maintaining the temperature at < 10 °C. The mixture is

charged with Cl, gas (300g, 4.23 moles, 1.16 EQ) subsurface at < 10 °C over 1.25 hours.

The progress of the reaction is monitored by GC, wherein the GC sampling method is

quenching an aliquot of the reaction mixture into 6N HCl, extracting with EtOAc, drying

over Na SOy, filtering, and injecting the filtrate.

When the reaction is deemed complete by GC analysis [the reaction was deemed

complete when the ratio of (sm : prod : dichloro) was approximately (1 : 5.8 : 1) by area

% GC.], 6N HCI (8.0 L) is added dropwise via addition funnel ovexy~ 1.5 hours, while
maintaining the temperature at < 20 °C [The HCI addition is extremely exothermic and

evolves gas]. The reaction is transferred to a separatory funnel and the layers are

separated. After extracting the aqueous layer with CHCl3 (4.0 L), the chloroform layers

are combined and washed with de-ionized H,O (6.0L). The organic layer is dried over

NaySOq, filtered and concentrated under vacuum to give a pale yellow semi solid 575g,

109.3%). GC (60°C to 280°C temperature gradient) Area-% analysis shows ~68%
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product (tt = 6.5 min) with major impurities being the unreacted starting material (tye =

5.1 min) and the dichlorinated product (tet = 7.4 min). GC Method: Column: DB1;

Tinjecyt = 300 °C ; Tipiir = 60 °C, t=2.0 min; Tgna = 280 °C, rate = 18 °C/min.

B. 4-Chloro-2-thiophene carboxamide.

A 12-L reaction flask equipped with a cooling bath, air stirrer, and thermometer

probe is charged with KOH (288.6 g, 5.143 moles) and De-ionized H,O (6.04 L) to form

a solution that exotherms to ~31 °C. After allowing the solution to cool to ~28.0 °C, th

mixture is charged with 4-chloro-2-thiophene carbonitrile (671.3 g, 4.675 moles)’
followed by EtOH (675 mL). A gradual exotherm occurs upon the addition of EtOH and

continues over 1-1.5 hours to ~38 °C. The reaction is stirred at ambient temperature

overnight.

The reaction mixture is filtered under vacuum, washed with de-ionized H,O and

dried to give crude product. The solids are dissolved in EtOAc (10.0 L) treated with

Na,S0, and Darco for 1-2 hours; then, filtered and washed with EtOAc. The filtrate is

concentrated on the Biichi until solids began to precipitate out at 45 °C at which time the

vacuum is released, and the temperature is increased to 60-65 °C to redissolve the solids.

With stirring at 60 °C, heptane (3.5 L) is added slowly to precipitate solids. After stirring

for 15-20 minutes at 60 °C, the mixture is cooled to 30-40 °C and filtered. The solids are

washed with heptane (2 x 0.75 L), and dried to give the title compound (tes = 9.9 min) as

a white solid (235.4 g,31.2 % 96.4 area % by GC analysis). A second crop is obtained

from the filtrate to give 67.8 g, 9.0 %; 94.5% area-% by GC analysis). The Overall yield

is 303.2 g, 40.1 %. '

C. 4-Chloro-N-dimethylaminomethylene-2-thiophene carboxamide.

A 5-L reaction flask equipped with a heating mantle, air stirrer, Dean-Stark

apparatus, and thermometer probe is charged with 4-chloro-2-thiophene carboxamide.

(300 g, 1.856 moles) and dimethylformamide dimethylacetal (872 mL.) to form a slurry

that endotherms 1-2 °C from 22-20 °C. The mixture is heated gradually to 96 °C while

collecting the distillate (mostly MeOH). The heating mantle is removed, and the mixture

is cooled to < 25 °C. De-ionized H,O (3.0 L) is added via an addition funnel and the

! A small amount of solids were undissolved at this point.
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temperature is maintained at < 35 °C. The reaction mixture is extracted with EtOAc (1 x

3.0L, 1 x 1.5 L), then combined the organics are washed with de—ionized H,O (1.5 L).

The organic phase is dried over Na,;SQy, filtered, and concentrated under vacuum to give

crude product (400 g).

The crude product is dissolved in EtOAc (320 mL, 0.8 Vol) at 50-60 °C; then,

heptane (1700 mL, 4.25 Vol) is added slowly while gradually increasing the temperature

to 70 °C. A seed crystal (Lot: PP6-H00086-075-1) is added to the cloudy solution to

initiate precipitation. The resulting mixture is stirred to room temperature overnight, then

filtered and washed with heptane. The solids are dried to give the title compound (tye; =

13.0 min) as a white solid (329.8 g, 82%; 98.2 % area-% by GC analysis).

D. 5-(4-Chloro-thiophen-2-yl)-1-methyl-'H-[1,2,4]triazole.

A 3-L reaction flask equipped with a cooling bath, air stirrer, and thermometer

probe is charged with 4-chloro-N-dimethylaminomethylene-2-thiophene carboxamide.

(155 g, 0.715 moles) and HOAc (1500 mL) to form a solution. Using an ice-water

cooling bath to maintain the temperature at < 30 °C, methylhydrazine (33.2 g, 0.721

moles) is added dropwise via an addition funnel over 15-20 minutes to form a light

yellow slurry. Gradually, the reaction is heated to 90 °C and held at 90 °C for 30

minutes. After analysis of the mixture by GC, the reaction is cooled to ~70 °C; then,

concentrated to a thick oil/slurry. De-ionized H,O (1.67 L)) is slowly added to precipitate

solids; then, the mixture is cooled to < 30 °C, filtered and washed with de-ionized H,O

(1.67 L). The wet solids (125.8 g) are re-dissolved in warm MTBE (1.64 L), dried over

Na,SOy, filtered and concentrated to dryness giving the title compound as a pale yellow

solid (85.8 g, 60.1% 91.9 % érea % by GC).

E. 5-(5-Bromo-4-chloro-thiophen-2-yl)-1-methyl-'H-[1,2,4]triazole.

A 3-L reaction flask equipped with a cooling bath, air stirrer, and thermometer

probe is charged with 5-(4-Chloro-thiophen-2-y1)-1—methy]-lH-[1,2,4}triazole (105.3 g,

0.527 moles), ACN (1053 mL) and HOAc (105' mL) to form a solution. NBS
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(103.2 g, 0.580 moles) is added portion-wise over 30-60 minutes while maintaining the

temperature at < 31 °C. After stirring for 1 hour?, GC analysis indicated reaction

completion. The reaction mixture is poured into de-ionized H,O (2.1 L, 20vol), stirred

for 30 minutes, filtered, and washed with de-ionized H>O (2x1L). The product is dried
in a vacuum oven at 45 °C overnight to give the title compound as a pale yellow solid

(123.0 g, 83.8 %; 96.6 % area-% by GC).

F. 2,6-Dimethyl-imidazo[1,2-b]pyridazine.

A 3 neck 1L round bottom flask is charged with 6-methyl-pyridazin-3-ylamine

(20 g, 0.18 moles), ethanol 2B (200 mL), and chloroacetone (23.7 g, 20.4 ml, 0.256

moles, 1.4 equiv). The reaction mixture is heated at 70 °C overnight. NaHCO3 (23.2 g,
0.276 moles, 1.5 equiv) is added portion wise. After most of bubbling subsides, the

reaction is heated at 100.°C overnight. The solvents are removed in vacuo and the

residue is taken up in dichloromethane and filtered through a filter paper. The solvent is

again removed in vacuo. The residue is purified using silica gel chromatography with a

hexanes:ethyl acetate gradient to obtain the title compound (15.5 g, 57%). 'H-NMR

(DMSO-d6), & 2.34 (s, 3H), 2.47 (s, 3H), 7.03, (d, /= 10 Hz, 1H), 7.85 (d, J = 10 Hz,

1H), 7.91 (s, 1H) ppm. MS (APCI): 148 (M+1).

G. 3-[3-chloro-5-(2-methyl-2H-[1 ,2,4]triazol-3-yl)-thiophen-2-y1]-2,6-dimethyl-

imidazo[/,2-b]pyridazine.

A solution of 2,6-dimethyl-imidazo[],2-b]pyridazine (0.32 g, 2..17 mmol), 5-(5-

bromo-4—chlor0-thiophen-Z—yl)—1—methy1—1H-[1,2,4]triazole (0.72 g, 2.61 mmol), Cso,CO;3

(1.49 g, 4.57 mmol) and DMF (6 mL) is de-gassed for 15 minutes with No. Pd(OAc),

(0.024 g, 0.11 mmol) and PPh3 (0.057 g, 0.22 mmol) are added and the solution is heated

at 135°C for 4 hours. The solution is diluted with CH,Cl, (50 mL), washed with sat.

NH4CI (2 x 50 mL), water (50 mL), filtered and concentrated. The residue is purified by

ISCO flash chromatography (30%-100% EtOAc gradient) furnish the title compound

(0.29 g, 0.84 mmol, 39%). '"H NMR (CDCls) § 2.49 (s, 3H), 2.50 (s, 3H), 4.10 (s, 3H),
6.92 (d, J=9.2Hz, 1H), 7.44 (s, 1H),-7.74 (d, J = 7.5 Hz, 1H), 7.85 (s, 1H). LC/MS
(m/z): calcd. for C15H13C1N5S M+H)TM: 345.1; found: 345.2.

2 The reaction temperature decreased after 1 hour to 26.7 °C
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H. 3—[3—Chloro-54(2—methy1-2H—[1,2,4]triazol-3-yl)-thiophen-Z—yl]-8-iodo-2,6-dimethy1-

imidazo[/,2-b]pyridazine.

To a—78 °C solution of 3-[3-chloro-5-(2-methyl-2H-[1,2,4]triazol-3-yl)-thiophen-

2-y1]-2,6-dimethyl-imidazo[1,2-b]pyridazine (1.50 g, 4.35 mmol) and THF (50 mL) is

added I, (1.21 g, 4.78 mmol). After 10 minutes 2 M LDA (5.44 mL, 10.87 mmol) is

added. The solution is stirred for 30 minutes, quenched with water, diluted with EtOAc

(100 mL), washed with water (100 mL), sat. Na;S,03 (100 mL), brine (100 mL), dried

over MgSQO,, filtered and concentrated. The residue is purified by ISCO flash

chromatography (100% EtOAc) furnish the title compound (0.61 g, 1.30 mmol, 30%). 'H

NMR (CDCl3) 6 2.50 (s, 3H), 2.55 (s, 3H), 4.14 (s, 3H), 7.47 (s, 1H), 7.51 (s, 1H), 7.89

(s, 1H),. LC/MS (m/z): calcd. for CysH2ClINgS (M+H)+: 471.0; found: 471.0.

Example 234.

Preparation of 3-{3-chloro-5-[2-(2,2,2-trifluoro-ethyl)-2H-[1,2,4]triazol-3-yl]-thiophen-2-

yl1}-8-(1-ethyl-propyl)-2,6-dimethyl-imidazo[,2-b]pyridazine.

FF
N FCog
N S. N-r‘%; Ly \jl\I
Cl N

A. 5-(4-Chloro-thiophen-2-y1)-1-(2,2,2—trifluoro—ethy1)—1H -[1,2,4]triazole.
To a solution of 4-chloro-N-dimethylaminomethylene-2-thiophene carboxamide

(1.00 g, 4.62 mmol) and AcOH (1. mL) is added 70 % aqueous 2,2,2-trifluoroethyl-

hydrazine (0.79 mL, 4.85 mmol). The solution is heated at 90 °C for 45 minutes,

concentrated, dissolved in Et,O (40 mL), washed with water (30 mL), sat. NaHCO3 (30

mL), dried over MgSOQ,, filtered and concentrated to furnish the title compound (1.24 g,

4.62 mmol, >99%). 'H NMR (CDClg) 6 4.88 (q, J=16.8,7.8 Hz, 2H), 7.28 (d, /= 0.9
Hz, 1H), 7.31-7.33 (m, 1H), 7.94 (s, 1H). ‘LC/MS (m/z): calcd. for CgHsCIF3N3S
(M+H)*: 268.0; found: 268.0. : 4

B. 5-(5-bromo-4-chloro-thiophen-2-y1)-1 —(2,2,2-trifluoro-ethyl)-1 H-[1,2,4]triazole.
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To a solution of 5-(4-chloro—thiophen-2-yl)—1-(2,2,2—trifluoro—ethyl)-1H-

[1,2,4]triazole (1.13 g, 4.22 mmol) and AcOH (10 mL) in a sealed tube, is added Brs

(0.23 mL, 4.43 mmol). The solution is heated at 120 °C for 2 hours, and 140 °C for 5

hours. The solution is concentrated, diluted with Et,O (150 mL), washed with sat

NaHCO; (75 mL), sat. Na;S,03 (75 mL), brine (75 mL) dried over MgSOy, fil;ered and

concentrated. The residue is purified by ISCO flash chromatography (5%-15% EtOAc

gradient) furnish the title compound (1.04 g, 3.00 mmol, 71%). "H NMR (CDCl;) § 4.88

(g, J=16.0, 7.9 Hz, 2H), 7.22 (s, 1H), 7.99 (s, 1H). LC/MS (m/z): calcd. for

CsH4BrCIF;N3S (M+H)TM: 345.9; found: 346.0.

C. 3-{3-Chloro-5-[2-(2,2,2-trifluoro-ethyl)-2H-[1,2,4]triazol-3-yl]-thiophen-2-y1 }-8-(1-

ethyl-propyl)-2,6-dimethyl-imidazo[ /,2-b]pyridazine.

Using a procedure analogous to Example 231, 8-(1-ethyl-propyl)-2,6-dimethyl-

imidazo[1,2-b]pyridazine (0.25 g, 1.14 mmol), 5-(5-bromo-4-chloro-thiophen-2-yl)-1-

(2,2,2—trifluoro-ethyl)-1H-[1,2,4]triazole (0.47 g, 1.37 mmol), KOAc (0.56 g, 5.60
miol), TBABr (0.37 g, 1.14 mmol), and NMP (3 mL), Pd(OAc), (0.013 g, 0.057 mmol)

and TDBPP (0.037 g, 0.057 mmol) furnish the title compound (0.43 g, 0.89 mmol, 78%).

"H NMR (CDCl3), 8 0.88 (t, J= 7.5 Hz, 6H), 1.75-1.92 (m, 4H), 2.52 (s, 3H), 2.53 (s,
3H), 3.27-3.36 (m, 1H), 4.98 (q, J = 15.7, 7.9 Hz, 2H), 6.74 (s, 1H), 7.45 (s, 1H), 8.03 (s,

1H). LC/MS (m/z): calcd. for Cy1HppCIF3NgS (M+H)*: 483.1; found: 483.2.

Example 235.

Preparation of 3-[5-(2-tert-butyl-2H-[1,2,4]triazol-3-yl)-3-chloro-thiophen-2-y1]-8-(1-

ethyl-propyl)-2,6-dimethyl-imidazo[l,2-b]pyridazine.

N
7|

/ N S. N
=N l 4 N J
Cl N

A. 1-tert-Butyl-5-(4-chloro-thiophen-2-yl)-1H-[1,2,4]triazole.

Using a procedure analogous to Example 234A, 4-chloro-N- ;

dimethylaminomethylene-2-thiophene carboxamide (5.00 g, 23.07 mmol) and AcOH (50.

6212



WO 2006/102194 PCT/US2006/009942

175

mL), fert-butylhydrazine hydrochloride (3.16 g, 25.38 mmol) furnish the title compound

(0.20 g, 0.83 mmol, 3.6%). 'H NMR (CDCls) 6 1.63 (s, 9H), 7.07 (d, J = 1.3 Hz, 1H),

7.51 (d, J=1.3 Hz,1H), 8.08 (s, 1H).

B.5-(5 -Bromo-4-chloro-thiophen-2-yl)-1 —(2,2,2—trifluoro—ethyl)-1 H-[1,2,4]triazole.
Using a procedure analogous to Example 249B, 1-fert-butyl-5-(4-chloro-

thiophen-Z—yl)—ZH-[l,2,4]triazole (0.20 g, 0.83 mmol), AcOH (3 mL) and Br; (0.051 mL,

0.99 mmol) furnish the title compound (0.27 g, 0.83 mmol, >99%). 'H NMR (CDClg)k 3
1.62 (s, 9H), 7.42 (s, 1H), 8.08 (s, 1H). LC/MS (mv/z): calcd. for C1oH11BrCINsS (M+H)TM
320.0; found: 320.0.

C. 3-[5-(2-tert—Buty1-2H—[1,2,4]triazol-3-yl)—3-chloro-thibphen-Z-yI]—8-(1-ethyl—propyl)—
2,6-dimethyl-imidazo[1,2-b]pyridazine.

Using a procedure analogous to Example 231, 8-(1-ethyl-propyl)-2,6-dimethyl-

imidazo[l,2-b]pyridazine (0.15 g, 0.68 mmol), 5-(5-bromo-4-chloro-thiophen-2-yl)-1-

(2,2,2-trifluor0-ethyl)—1H-[1,2,4]triazole (0.20 g, 0.82 mmol), KOAc (0.34 g, 3.42 mmol),

TBABr (0.22 g, 0.68 mmol), and NMP (3 mL), Pd(OAc); (0.0077 g, 0.034 mmol) and

TDBPP (0.022 g, 0.034 mmol) furnish the title compound (0.039 g, 0.085 mmol, 13%).

'H NMR (CDCls), 8 0.87 (t, J = 7.5 Hz, 6H), 1.65 (s, 9H), 1.73-1.91 (m, 4H), 2.51 (s,

6H), 3.26-3.37 (m, 1H), 6.69 (s, 1H), 7.65 (s, 1H), 8.11 (s, 1H). LC/MS (m/z): calcd. for

Ca3HaoCINgS (M+H)TM: 457.2; found: 457.3.

Example 236.

Preparation of 3-(3-chloro-5-[1,2,4]triazol-1-yl-thiophen-2-y1)-8-(1-ethyl-propyl)-2,6-

dimethyl-imidazo[,2-b]pyridazine.

N
¢

/N S Ny
=N )Ncl =N

A. 3-(3-Chloro—S-iodo-thiophen-Z-yl)—S-(1—ethyl-pro?yl)—2,6-dimethy1-imidazo[1,2-
b]pyridazine.
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To a solution of 3-(3-chloro-thiophen-2-y1)-8-(1-ethyl-propyl)-2,6-dimethyl-

imidazo[1,2-b]pyridazine (2 g, 6 mmol) in 10 mL of anhydrous CH3CN under nitrogen

was added portionwise NIS (1.6 g, 7.2 mmol). The reaction mixture is stirred at reflux for

14 hours. After cooling, the solvent is concentrated under vacuum, the residue is disolved

in EtOAc and washed with H,0, 5% solution of sodium bisulfite, H,O and brine. The

organic layer is dried over magnesium sulfate, filtered and concentrated under vacuum.

The crude residue is purified by silica gel chromatography using hex/EtOAc 8:2 as eluent

mixture, to obtain 2.4 g (90%) of the title compound; mass spectrum 460 (M+1); H-
NMR (CDCls, 300 MHz) § 7.24 (s, 1H), 6.71 (s, 1H), 3.32 (q, 1H, J = 7.2 Hz), 2.52 (s,

3H), 2.49 (s, 3H), 1.84 (q, 4H, J=7.2 Hz); 0.88 (t, 6H, J = 7.2 Hz) ppm.

B. 3-(3-Chloro-5-[1,2,4]triazol-1-yl-thiophen-2-y1)-8-(1-ethyl-propyl)-2,6-dimethyl-

imidazo[l,2-b]pyridazine.

To a solution of 3-(3-chloro-5-iodo-thiophen-2-y1)-8-(1-ethyl-propyl)-2,6-

dimethyl-imidazo[,2-b]pyridazine (0.30 g, 0.65 mmol), IH-triazole (0.047 g, 0.69

mmol), Cul (0.0062, 0.033 mmol), Cs,CO3 (0.45 g, 1.37 mmol) and DMF (3 mL) is

added (IS, 25)-(+)-N,N'- dimethylcyclohexane-1,2-diamine (0.014 mL, 0.098 mmol).

The solution is heated at 112 °C overnight, diluted with CH,Cl, (10 mL) and filtered thru

Celite® and concentrated. The residue is purified by ISCO flash chromatography (30%-

40% EtOAc gradient furnish the title compound (0.028 g, 0.070 mmol, 11%). '"H NMR
(CDCls) & 0.87 (t, J = 7.5 Hz, 6H), 1.75-1.92 (m, 4H), 2.51 (s, 3H), 2.52 (s, 3H), 3.26-

3.35 (m, 1H), 6.72 (s, 1H), 7.22 (s, 1H), 8.10 (s, 1H), 8.50 (s, 1H). LC/MS (m/z): caled.
for CyoH, CINGS (M-+H)": 401.1; found: 401.2.

Example 237.

Preparation of 3-[3-chloro-5-(2,5-dimethyl-2H-[1,2,4]triazol-3-yl)-thiophen-2-y1]-8-(1-

ethyl-propyl)-2,6-dimethyl-imidazo[ /,2-b]pyridazine.

N
(| \

/ N S NN
=N § ]Ci / N/\
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To a—78 °C solution of 3-[3-chloro-5-(2-methyl-2H-[1,2,4]triazol-3-yl)-thiophen-

2-y1]-8-(1-ethyl-propyl)-2,6-dimethyl-imidazo[1,2-b]pyridazine (0.30 g, 0.72 mmol) and

THF (5 mL) is added 1.7 M ter-BuLi (0.47 mL, 0.80 mmol). After 15 minutes Mel

(0.052 mlL, 0.83 mmol) is added and the solution warmed to ambient temperature. The

-solution is diluted with EtOAc (40 mL), washed with brine (40 mL), dried over MgSOQOy,,

filtered and concentrated. The solution is recrystalized from acetone: hexane furnish the

title compound (0.13 g, 0.30 mmol, 42%). 'H NMR (CDCls) 6 0.88 (t, J = 7.5 Hz, 6H),

1.74-1.92 (m, 4H), 2.36 (s, 3H), 2.51 (s, 6H), 3.27-3.39(m, 1H), 3.40 (s, 3H), 6.72 (s, 1H),

8.02 (s, 1H). LC/MS (mn/z): calcd. for Cz1HasCINGS (M+H)+: 429.2: found: 429.2.

Example 238.Preparation of 3-[3-Chloro-5-(2-methyl-2H-[1,2,4]triazol-3-yl)-thiophen-2-

y1]-8-(1-ethyl-propyl)-2,6-dimethyl-imidazo[/ ,2-blpyridazine.

N
7| \
) S, NN

=N l 7N
0 cl N

A. N-(6-Methoxy-pyridazin-3-y1)-2,2-dimethyl-propionamide.

3-Chloro-6-methoxy-pyridazine (10.0 g, 69. 18 mmol) is mixed with 2,2~

dimethyl-propionamide (8.40 g, 83.01 mmol), BINAP (2.15 g, 3.46 mmol), Cs2CO3 (33.8

g, 103.77 mmol) in 1,4-dioxane (150 mL). It is degassed by passing N through for 10

min at rt. Pda(dba)s (3.16 g, 3.46 mmol) is added and the resulting mixture is refluxed

overnight. The mixture is cooled to rt, diluted with EtoAc (150 mL); filtered through

silica gel; washed with EtOAc (2 x 150 mL). The filtrate is washed with H20 (2 x 300

mL); dried with MgSOy; .filtered and concentrated. Purification of the crude material by
silica gel chromatography gives the title compound (6.59 g, 31.53 mmol, 46%). 1H NMR

(CDCI3): 8. 1.35 (s, 9H), 4.08 (s, 3H), 7.01 (d, J = 9.7 Hz, 1H), 8.41 (d, f: 9.7 Hz, 1H),
8.44 (bs, 1H). ES-MS (m/z): caled for CioH;sN30, (M+H)TM: 210.3; found : 210.1.

B. N—[4—(1—Ethyl—propyl)-6—methoxy-pyridazin—3—yl]—2,2-dimethyl-propionamide.
Using a procedure analogous to Example 6a, from N-(6-methoxy-pyridazin-3-yl)-

2,2-dimethyl-propionamide (6.09 g, 29.14 mmol) and a Grignard reagent prepared from

3-pentyl bromide (18.1 mL, 160.3 mmol) and Mg (3.84 g, 160.26 mmol) gives the title
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compound (5.32 g, 19.08 mmol, 65%). 1H NMR (CDCI3): 8. 0.84 (t, J = 7.5 Hz, 6H),

1.36 (s, 9H), 1.50-1.72 (m, 4H), 3.50-3.70 (m, 1H), 4.07 (s, 3H), 6.96 (s, 1H). ES-MS

(m/z): calcd for Ci5sH5N30, (M+H)*: 280.4; found : 280.2.

.C. 4-(1-Ethyl-propyl)-2-methoxy-6-methyl-pyrrolo[1,2-b]pyridazine.

A solution of N-[4-(1-ethyl-propyl)-6-methoxy-pyridazin-3-yl]-2,2-dimethyl-

propionamide (5.32 g, 19.08 mmol) in EtOH (250 mL) is treated with ZnCl, (26.0 g,

190.8 mmol) and refluxed for 48 h. The reaction is cooled to rt and concentrated. The

residue is taken up with EtOAc (250 mL), and H,O (100 mL). It is washed with H.O(2x
100 mL); dried with Na,SQOy; filtered and concentrated. The residue is then dissolved in

EtOAc (80 mL), reacted with chloroacetone (1.6 filL, 20.03 mmoL) at reflux overnight.
While it is hot, NaHCO3 (8.10 g) is added and the reaction is refluxed for 1 h. It is cooled

to rt and filtered through silica gel washed with EtOAc and concentrated. Purification of

the crude material by chromatography gives the title compound (0.48 g, 2.07 mmol,

11%). 1H NMR (CDCI3): 8. 0.84 (t, J = 7.5 Hz, 6H), 1.69-1.869 (m, 4H), 2.45 (s, 3H),

3.19-3.30 (m, 1H), 3.94 (s, 3H), 6.39 (s, 1H), 7.49 (s, 1H). ES-MS (m/z): calcd for

C14H2oN20 (M+H)TM: 233.3; found : 234.1.

D. 3-[3-Chloro-5 -(2—methy1—2H-[1,2,4]triaz01-3—yl)-thiophen—Z-yl]-8—(1-ethy1—propy1)-

2,6-dimethyl-imidazo[/,2-b]pyridazine.

A solution of 4-(1—ethyl—propyl)-2—methoky-6—methyl—pyrrolo[1 ,2-blpyridazine
(74.8 mg, 0.32 mmol), 5-(5-brom0-4—chloro—thiophen-2-yl)—1-methyl—IH-{l,2,4]triazole
(107.5 mg, 0.38 mmol), TDBPP (10.4 mg, 0.016 mmol), tetrabutylammonium bromide

(103.0 mg, 0.32 mmol), KOAc (158 mg, 1.61 mmol) in NMP (15 mL) is purged with N2

for 5 min. Pd(OAc)2 (3.6 mg, 0.016 mmol) is added and the resulting mixture is stirred

at 125 °C for 6 h. The reaction is cooled to rt, and diluted with EtOAc (10 mL); filtered
through silica gel; washed with EtOAc (3 x 30 mL). The filtrate is washed With H20 3x
30 m); dried with Na2SO04, filtered and concentrated. Purification of the crude material

by silica gel chromatography gives the tifle compound (0.1062 g, 0.2469 mmol, 77%).
1H NMR (CDCI3): §. 0.89 (t, J = 7.6 Hz, 6H), 1.75-1.90 (m, 4H), 2.52 (s, 3H), 3.22-3.38

(m, 1H), 3.93 (s, 3H), 4.15 (s, 3H), 6.52 (s, 1H), 7.48 (s, 1H), 7.91 (s, 1H). ES-MS (m/z):

caled for CooH23CINgOS (M+H)*: 431.9; found: 431.3.
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Example 239.

Preparation of 3-[3-chloro-5-(5-fluoro-2-methyl-2H-[1,2,4]triazol-3-yl)-thiophen-2-y1]-8-

(1-ethyl-propyl)-2,6-dimethyl-imidazo[/,2-b]pyridazine.

N
i’ l \

/N lS N-N
=N 22— 1Cl N*F

To a =78 °C solution of 3-[3-chloro-5-(2-methyl-2H-[1,2,4]triazol-3-yl)-

thiophen-2-yl]-8-(1-ethyl-propyl)-2,6-dimethyl-imidazo[,2-b]pyridazine (0.40 g, 0.72

mmol) and THF (8 mL) is added 1.7 M tert-BuLi (0.47 mL, 0.80 mmol). After 30

minutes the solution is transferred via a cannula into a solution of N-

fluorobenzenesulfonamide (0.40 g, 1.25 mmol) and THF. After 30 minutes the solution

warmed to ambient temperature. The solution is diluted with EtOAc (40 mL), washed

with water (30 mL), brine (30 mL), dried over MgSOy, filtered and concentrated. The

solution is purified by ISCO (20%-30% EtOAc gradient) furnish the title compound

(0.068 g, 0.16 mmol, 16%). 'H NMR (CDCls) 8 0.87 (t, J = 7.5 Hz, 6H), 1.71-1.93 (m,

4H), 2.53 (s, 3H), 2.54 (s, 3H), 3.26-3.36 (m, 1H), 4.08 (d J = 2.7 Hz, 3H), 6.75 (s, 1H),

7.97 (s, 1H). LC/MS (m/z): calcd. for CooHaCIFNgS (M+H)": 433.2; found: 433.2.

Example 240.

Preparation of Preparation of 3-(4,5-dibromo-3-chloro-thiophen-2-yl)-8-(1-ethyl-propyl)-

2,6-dimethyl-imidazo[ /,2-b]pyridazine.

2
=N || p—Br

cl
Br

To a solution of 3-(5-bromo-3-chloro-thiophen-2-yl1)-8-(1-ethyl-propyl)-2,6-

dimethyl-imidazo[1,2-b]pyridazine (5.92 g, 14.34 mmol) and triflouroacetic acid (40 mL)

and 98% H,SO4 (10 ml) is added NBS (3.83 g, 21.15 mmol). After 10 minutes the

solution is poured into ice, and made basic with 5SM NaOH. The slurry is extracted with
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EtOAc (3 x 100 mL), the combined organic layers washed with water (2 x 400 mL), brine

(400 mL), dried over MgSOy, filtered and concentrated to furnish the title compound

(6.61 g, 13.44 mmol, 94%). '"H NMR (CDCls) 8 0.87 (t, J = 7.5 Hz, 6H), 1.72-1.92 (m,
4H), 2.47 (s, 3H), 2.52 (s, 3H), 3.25-3.34 (m, 1H), 6.72 (s, 1H). LC/MS (m/z): calcd. for

C17H;gBr,CIN3S (M+H)TM: 489.9; found: 490.0.

Example 241.

Preparation of 3-(4-bromo-3-chloro-thiophen-2-yl)-8-(1-ethyl-propyl)-2,6-dimethyl-

imidazo[l,2-b]pyridazine.

7
N

7NN Cl
— -S/ Br

Using a procedure similar to Example 76, 3-(4,5-dibromo-3-chloro-thiophen-2-

y1)-8-(1-ethyl-propyl)-2,6-dimethyl-imidazo[1,2-b]pyridazine (1.83 g, 3.72 mmol), 1.6 M

n-BuLi (2.56 mL, 4.09 mmol), and THF (30 mL) furnish the title compound (1.05 g, 2.54

mmol, 68%). '"H NMR (CDCls) § 0.87 (t, J = 7.5 Hz, 6H), 1.73-1.92 (m, 4H), 2.48 (s,

3H), 2.51 (s, 3H), 3.27-3.36 (m, 1H), 6.71 (s, 1H), 7.55 (s, 1H). LC/MS (m/z): calcd. for

C17H1oBrCIN3S (M+H)": 412.0; found: 412.1.

Example 242.

Preparation of 3-(1—methy1—3—phenyl—IH-pyrazol—él—yl)-8-(1-ethyl—propyl)—2,6-dimethy1—

imidazo[1,2-b]pyridazine. '

A. 1-methyl—3-pheny1-1H—pyrazole and 1—methyI-S—phenyI-IH-pyrazole.
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Sodium hydride (60% dispersion in mineral oil, 0.83 g, 20.8 mmol) is suspended

in THF (45 ml) and stirred under a nitrogen atmosphere. 3-Phenyl pyrazole (2.5 g, 17.3

mmol dissolved in THF, 15 ml) is added slowly, stirred for 30 minutes then iodomethane

(1.3 ml, 20..8 mmol) added and stirred for 3 hrs. The reaction is added to water and

extracted twice with ethyl acetate. The combined organic extracts are ished with brine,

dried over Na,SO,, filtered and concentrated. The crude product is purified by

chromatography using a hexane-ethyl acetate gradient (100% hexane to 40% ethyl acetate

in hexane) to elute the title compound. Obtained is a mixture of 1-methy1—3—pheny1—1H-
pyrazole and 1—methyl—5—phenyl—1H—pyrazole (2.6g, 95% yield).

B. 4—Bromo—1—methyl-3-phenyl—lH-pyrazole and 4-br0mo—1—methyl—S—phenyl—IH-
pyrazole.

The mixture of isomers, 1-methyl-3-phenyl-1H-pyrazole and 1-methyl-5-phenyl-

TH-pyrazole (1.0g, 6.3 mmol) and NBS (1.1g, 6.3 mmol) are combined in acetonitrile (25

mtb), stirred and heated to 70°C for 1 hr. The solution is concentrated and the crude

product is purified by chromatography using a hexane-ethyl acetate gradient (100%

hexane to 25% ethyl acetate in hexane) to elute 4—bromo-1-methy1—3-phenyl-"H—pyrazole
(504 mg, 34% yield) and 4-bromo-1-methyl-5-phenyl-1H-pyrazole (295 mg, 20% yield),

respectively:

'"H NMR: (400 mHz, DMSO): § 8.01 (s, 1H), 7.95 (d, 2H), 7.41 (t, 2H), 7.38 (d, 1H), 3.85

(s, 3H).

"H NMR: (400 mHz, DMSO): 8 7.63 (s, 1H), 7.50 (m, 5H) 3.77 (s, 3H).

C. 3-(1-Methyl-3-phenyl-1H-pyrazol-4-y1)-8-(1-ethyl-propyl)-2,6-dimethyl-imidazo[/,2-

blpyridazine. |
8-(1-Ethyl-propyl)-2,6-dimethyl-imidazo[1,2-b]pyridazine (160 mg, 0.73 mmol),

4-bromo-1-methyl-3-phenyl-'H-pyrazole (250 mg, 1.1 mmol) and cesium carbonate (490
mg, 1.50 mmol) are stirred in DMF (5 ml) and degassed by bubbling a stream of nitrogen
through the mixture. PdCl,(PPhs), (15mg) is added and the mixture is heated to 130°C
overnight. The mixture is added to water and extracted twice with_ethyl acetate. The

combined organic extracts are dried over Na,SQy, filtered and concentrated. The crude
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product is purified by chromatography using a hexane-ethyl acetate gradient (100%

hexane to 50% ethyl acetate in hexane) to elute the title compound (17.5 mg, 4% yield).

ES-MS (m/z): calc’d for CpsHy7Ns: 373.5; found 374.2 (M+H)*. "H NMR (400 mHz,

CDCls): 8 7.68 (s, 1H), 7.37 (m, 2H), 7.20 (m, 3H), 6.59 (s, 1H), 4.04 (s, 3H), 3.36 (m,

1H), 2.38 (s, 3H), 2.15 (s, 3H), 1.82 (m, 4H), 0.86 (t, 6H).

Example 243.

Preparation of 3-(1-methyl-5-phenyl-1H-pyrazol-4-yl)-8-(1 -ethyl-propyl)-2,6-dimethyl-

imidazo[1,2-b]pyridazine.

Using the procedure analogous to Example 242, from 8-(1-ethyl-propyl)-2,6-

dimethyl-imidazo[/,2-b]pyridazine (160 mg, 0.73 mmol), 4-bromo-1-methyl-5-phenyl-

IH—pyrazole (250 mg, 1.1 mmol), cesium carbonate (490 mg, 1.50 mmol) and

PdCl,(PPhs); (15 mg) in DMF (5 ml) gives the title compound (18 mg, 4% yield). ES-

MS (m/z): calc’d for Cp3H,7Ns: 373.5; found 374.2 (M+H)". 'H NMR (400 mHz, CDCls):

8 7.85 (s, 1H), 7.32 (m, 3H), 7.23 (m, 2H), 6.55 (s, 1H), 3.94 (s, 3H), 3.27 (m, 1H), 2.38

(s, 3H), 2.03 (s, 3H), 1.76 (m, 4H), 0.83 (t, 6H).

Example 244.

Preparation of 3-(3,5-dimethyl isoxazol-4-yl)-8-(1-ethyl-propyl)-2,6-dimethyl-

imidazo[l,2-b]pyridazine.,

~NN| N yO
N\ Z

- Using the procedureAanalogous to Example 242, from 8-(1-ethyl-propyl)-2,6-

dimethyl-imidazo[1,2-b]pyridazine (200 mg, 0.90 mmol), 4-bromo-3,5-dimethyl
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isoxazole (Alfa, 320 mg, 1.8 mmol), cesium carbonate (880 mg, 2.70 mmol) and

PdCl,(PPhs); (25mg) in DMF (5 ml), heated at 130 for 4 hrs, then overnight at ambient

temperatufe gives the title compound (65 mg, 23% yield). ES-MS (m/z): calc’d for

C1sH24N4O: 312.4; found 313.2 (M+H)TM. 'H NMR (400 mHz, CDCly): 8 6.68 (s, 1H),

3.32 (m, 1H), 2.50 (s, 3H), 2.39 (s, 3H), 2.33 (s, 3H), 2.19 (s, 3H), 1.82 (m, 4H), 0.87 (m,

6H).

Example 245.

Preparation of 3-(3-methyl-5-phenyl-isoxazol-4-y1)-8-(1 -ethyl-propyl)-2,6-dimethyl-

imidazo[l,2-b]pyridazine.

A. 4-Bromo-3-methyl-5-phenyl isoxazole.

3-Methyl-5-phenyl isoxazole (Synthesis, 1997, 439-442) (1.0g, 6.3 mmol) and N-

bromosuccinimide (1.2 g, 6.9 mmol) are combined together in acetic acid (30 ml) and

heated to reflux with stirring for 2 hrs. The solution is added to water and extracted twice

with ethyl acetate. The combined organic extracts are washed with sodium bicarbonate

(sat’d) and sat. NaCl then dried over Na,SOy, filtered and concentrated. The crude

product is purified by chromatography using a hexane-ethyl acetate gradient (100%

hexane to 10% ethyl acetate in hexane) to elute the title compound (1.5 g, 100% yield).

TH NMR (400 mHz, CDCl3): 8 8.02 (m, 2H), 7.49 (m, 3H), 6.34, 2.35 (s, 3H).

B. 3—(3-Methyl-5-phenyl—isoxazol-4—yl)-8-(1-ethyl—propyl)-2,6—dimethyl-imidazo[] ,2-
blpyridazine.

Using the procedure analogous to Example 257, 8-(1-ethyl-propyl)-2,6-dimethyl-

imidazo[,2-bIpyridazine (200 mg, 0.90 mmol), 4-bromo-3-methyl-5-phenyl isoxazole (

430 mg, 1.8 mmol), cesium carbonate (880 mg, 2.70 mmol) and PdCly(PPhs), (25mg) in

DMTF (5 ml) are combined and heated at 130 °C. for 5 hrs to give the title compound (65
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mg, 23% yield). ES-MS (m/z): calc’d for Cp3Hz6N40: 374.5; found 375.1 (M+H)". H
NMR (400 mHz, CDCls): 8 7.50 (d, 2H), 7.31 (m, 3H), 6.69 (s, 1H), 3.39 (m, 1H), 2.48

(s, 3H), 2.20 (s, 6H), 2.33 (s, 3H), 1.84 (m, 4H), 0.88 (m, 6H).

: Example 246.

{5-[8-(1-Ethyl-propyl)-2,6-dimethyl-imidazo[ ], 2-b]pyridazin-3-yl}-4-methyl-thiazol-2-

yl}-dipropyl-amine.

35 mg of 3-(2-Bromo-4-methyl-thiazol-5-y1)-8-(1-ethyl-propyl)-2,6-dimethyl-

imidazo[I,2-b]pyridazine (0.09mmol) and 45 mg of di-n-propylamine (0.44 mmol) and

57 mg of cesium carbonate(0.18 mmol) are place into 4 ml reaction vial with 3 ml of dry

THF and the vial is capped with a Teflon cap. The reaction vial is heated at 100°C for 4h.

The reaction mixture is transferred into microwave reaction vessel and sealed. The

reaction mixture is heated at 160°C for 30 min by microwave. The mixture is

concentrated and applied onto silica-gel chromatography column (Hexane:AcOEt=3:1) to

~ give the title compound. 5.3 mg (14%); mass spectrum(in/e): 414; H-
NMR(CDCls):5.59(s, 1H), 3.45(m, 4H), 3.36(m, 1H), 2.57(s, 3H), 2.47(s, 3H). 2.17(s,

3H), 1.80(m, 8H), 0.99(t, 6H, J=7.5Hz), 0.89(t, 6H, J=9.4Hz).

Example 247.

N-{5-[8-(1-Ethyl-propyl)-2,6-dimethyl-imidazo[],2-b]pyridazin-3-yl]-4-chloro-thiazol-2-

yl}-dimethylamine, mesylate salt.
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89 mg of N-{5-[8-(1-Ethyl-propyl)-2,6-dimethyl-imidazo[1,2-b]pyridazin-3-yl]-4-

chloro-thiazol-2-yl }-dimethylamine (0.236 mmol) is dissolved in 2.0 ml of ethylacetate

and 0.236ml of 1M methanesulfonic acid in ethylacetate (0.236 mmol) is added. The

solvents are removed under N, gas and precipitated crystals are collected, washed with

Et20 and dried. 92mg (83%); mass spectrum(m/e): 378(M+1); TH-NMR(CDCl3): 7.30(s,

1H), 3.67(m, 1H), 3.22(s, 6H), 2.93(s, 3H), 2.78(s, 3H), 2.78(s, 3H), 2.71(s, 3H), 1.95(m,

2H), 1.82(m, 2H), 0.96(t, 6H, J=7.3Hz).

Example 248.

Preparation of {5-Bromo-4-[8-(1-ethyl-propyl)-2,6-dimethyl-imidazo[/ ,2-b]pyridazin-3-

yl]-oxazol-2-yl}-dimethyl-amine.

A =N

Br / /lNk
O N~

l
A. 8-(1-Ethyl-propyl)-2,6-dimethyl-3-oxazol-4-yl-imidazo[ 1,2-b]pyridazine.

500 mg of 8-(1-ethyl-propyl)-3-iodo-2,6-dimethyl-imidazo[1,2-b]pyridazine (1.46

mmol) , 622 mg of oxazole (9.0mmol), 79 mg of triphenylphosphine (0.3 mmol) and 989

mg of cesium carbonate (3;03 mmol) are placed into reaction vial with 7 ml of dry DMF.
N, gas is bubbled into the mixture for 30 min and 67 mg of Pd,dbaj (0.07 mmol) is

added. The reaction vial is capped with a Teflon cap and stirred at 130°C for 3 days. The

reaction mixture is diluted with dichloromethane, washed with sat NaCl, dried over

Na,SO, and evaporated. The crude product is applied onto a silica-gel chromatography

column (Hexane:EtOAc = 3:1) to give the title compound 172 mg (42%); mass

spectrum(m/e): 285; "H-NMR(CDCl3): 8.04(s, 1H), 7.97(s, 1H), 6.78(s, 1H), 3.35(m, -

1H), 2.80(s, 3H), 2.65(s, 3H), 1.86(m, 4H), 0.88(t, 6H).

B. 3-(2,5-Dibromo-oxazol-4-yl)-8-(1-ethyl-propyl)-2,6-dimethyl-imidazo[ ], 2-

b]pyridazine.
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172 mg of 8-(1-ethyl-propyl)-2,6-dimethyl-3-oxazol-4-yl-imidazo[/,2-

blpyridazine (0.60 mmol) and 270 mg of NBS (1.51 mmol) are dissolved in 8.0 ml of

dichloromethane and stirred at room temperature overnight. The reaction mixture is

concentrated and applied onto a silica-gel chromatography column (Hexane:EtOAc = 3:1)

to give 70 mg of the title compound (26%); mass spectrum(m/e): 442; TH-NMR(CDCls):
6.82(s, 1H), 3.32(m, 1H), 2.59(s, 3H), 2.54(s, 3H), 1.86(m, 4H), 0.89(t, 6H, J=7.4Hz).

C. {5-Bromo-4-[8-(1-ethyl-propyl)-2,6-dimethyl-imidazo[/ ,2-b]pyridazin-3-yl]-oxazol-2-

yl}-dimethyl-amine.

67 mg of 3-(2,5-Dibromo-oxazol-4-yl)-8-(1-ethyl-propyl)-2,6-dimethyl-

imidazo[l,2-b]pyridazine (0.15 mmol), 146 mg of cesium carbonate (0.45 mmol) and
3.0 ml of dimethylamine 2.0M in THF (6 mmol) are placed into a 4 ml of reaction vial

and the vial is capped with a Teflon cap. The reaction vial is heated at 130°C overnight.

The reaction mixture is concentrated and applied onto a silica-gel chromatography

column (Hexane:AcOE t = 3:1) to give 53 mg of the title compound (87%); mass

spectrum(m/e): 406; TH-NMR(CDCls): 6.72(s, 1H), 3.37(m, 1H), 3.15(s, 6H), 2.58(s,

3H), 2.53(s, 3H), 1.85(m, 4H), 0.90(t, 6H, J=7.2Hz).

, Example 249. ,

Preparation of 3—[3—chloro-4—(2—methyl—2H—[1,2,4]triazol—3-yl)—thiophen-Z-yl]—8-(l—ethyl-

propyl)-2,6-dimethyl-imidazo[1,2-b]pyridazine.

2
N

7NN/ \
i —_ \‘/lllq‘

s~ N

To a flask of 3-(4-bromo-3-chloro-thiophen-2-y1)-8-(1-ethyl-propyl)-2,6-

dimethyl-imidazo[/,2-b]pyridazine (0.20 g, 0.49 mmol) is added 0.5 g/ mL Reike® Zn
(1.3 mL, 0.97 mmol). The slurry is heated at 65 °C for 1 hour, placedina centriffige for
5 minutes, and the solution transferred to a flask containing 5-br0mo-1—niethy1—1H-
[1,2,4]triazole (0.12 g, 0.73 mmol) and PdC12(dppf) (0.018 g, 0.024 mmol). The
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solution is heated at 65 °C overnight, diluted with EtOAc (20 mL), washed with sat.

NH,CI (15 mL), dried over MgSOy, filtered and concentrated. The residue is purified by

ISCO flash chromatography (20%-50% EtOAc gradient) furnish the title compound

(0.018 g, 0.043 mmol, 9%). ' NMR (CDCl) & 0.87 (t, J = 7.5 Hz, 6H), 1.74-1.92 (m,

4H), 2.51 (s, 3H), 2.52 (s, 3H), 3.26-3.37 (m, 1H), 3.95 (s, 3H), 6.72 (s, 1H), 7.82 (s, 1H),

8.01 (s, 1H). LC/MS (m/z): calcd. fo;' CooHa3CINGS (M+H)TM: 415.2; found: 415.3.

Example 250.

Preparation of {5-[8-(1-ethyl-propyl)-2,6-dimethyl-imidazo[/,2-b]pyridazin-3-yl]-4-

trifluoromethyl-thiazol-2-yl }-dimethyl-amine.

N

{ |
/ /N S /
=N ] />—N\
F N

FE

A. 8-(1-Ethyl-propyl)-2,6-dimethyl-3-thiazol-5-yl-imidazo[ /,2-b]pyridazine.

Iodoimidazopiridazine (6.75 g, 19.7 mmol), triphenylphosphine (1.03 g, 3.94

mmol), Cs,COs (12.84 g, 39.4 mmol) and Pd,(dba); (900 mg, 0.98 mmol) are put into a

sealed tube with 65 mL of dry DMF and N gas is bubbled into the mixture for 5 minutes.

Thiazole (8.36 g, 6.7 mL, 98.4 mmol) is added, and the mixture is heated at 130°C

overnight. The mixture is cooled to r.t. and quenched by addition of NH4Cl saturated

solution (200 mL). The mixture is extracted with Et;O (3 x 100 mL) and the organic

layers washed with water (2 x 100 mL) and sat. NaCl (100 mL), dried over MgSOy4 and

concentrated. The crude product is purified by flash chromatography on silica gel (eluent;

hexane:EtOAc= 4:1) to give 3.80 g of the title compound (Yield: 64%). ESIMS: m/z 301

[M+H]".

B. 3-(2,4-Dibromo-thiazol-5-y1)-8-(1-ethyl-propyl)-2,6-dimethyl-imidazo[],2-

blpyridazine.
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To a solution of 8-(1-ethyl-propy!)-2,6-dimethyl-3-thiazol-5-yl-imidazo[],2-

blpyridazine. (3.80 g, 12.6 mmol) in CH;CN (55 mL) at room temperature is added NBS

(5.18 g, 29.1 mmol), and the mixture is stirred at room temperature for 3 hours. A white

precipitate is formed that is filtered in vacuo, to give 4.86 g of the title compound (Yield:

'84%). ESIMS: m/z 459, 461 [M+H]".

C. 3-(4-Bromo-thiazol-5-y1)-8-(1-ethyl-propyl)-2,6-dimethyl-imidazo[ /,2-b]pyridazine.

To a solution of 3-(2,4-dibromo-thiazol-5-y1)-8-(1-ethyl-propyl)-2,6-dimethyl-

imidazo[1,2-b]pyridazine (4.86 g, 10.6 mmol) in THF (150 mL) under Nz atmosphere at —.

78°C, BuLi (6.63 mL 1.6 M in hexane, 10.6 mmol) is added dropwise for a period of 10

minutes. The mixture is stirred at —78°C for 30 minutes. Water is added, and the mixture

is extracted with Et,O (3 x 100 mL), dried over MgSO,4 and concentrated in vacuo. Crude

product is purified by flash chromatography on silica gel (eluent hexane:EtOAc 5:1) to

give 3.28 g of the title cpmpound (Yield: 82%). ESIMS: nv/z 379, 381 [M+H]".

D. 8-(1-Ethyl-propyl)-2,6-dimethyl-3-(4-trifluoromethyl-thiazol-5-yl)-imidazo [1,2-

blpyridazine.

To a solution of 3—(4-br0fi10—thiazol—5—yl)—8-(1—ethyl—propyl)-2,6-dimethy1—
imidazo[1,2-b]pyridazine (2.45 g, 6.5 mmol) in NMP (35 mL) in a sealed tube is added

FSO,CF,CO,Me (2.5 g, 1.65 mL, 13 mmol) and Cul (2.48 g, 13 mmol). N gas is

"bubbled into the mixture for 5 minutes, and the mixture is heated at 120°C for 9 hours.

After cooling to room temperature, water (100 mL) and NaCl saturated solution (100 mL)

are added to the mixture. The mixture is extracted with Et,O (5 x 80 mL); washed with

water (2 x 100 mL), and dried over MgSOj4 and concentrated. The crude product is

purified by flash chromatography on silica gel (eluent hexane:EtOAc 5:1) to obtain 960

mg of the title compound (Yield: 40%). ESIMS: m/z 369 [M+H]".

E. 3-(2-bromo—4—trifluoromethyl-thiazol—S-yl)-8-(1-ethyl—propyl)—Z,6-dimethyl~

imidazo[1,2-b]pyridazine.
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To a solution of 8-(1-ethyl-propyl)-2,6-dimethyl-3-(4-trifluoromethyl-thiazol-5-

yl)-imidazo[/,2-blpyridazine (915 mg, 2.48 mmol) in 40 mL of THF under N>

atmosphere al —78°C, BuLi (1.86 mL 1.6 M in hexane, 2.98 mmol) is slowly added. The

mixture is stirred at —78°C for 30 minutes. Then, a solution of CBr4 (989 mg, 2.98 mmol)

in 3 mL of THF is added, and the mixture is stirred at —78°C for 45 minutes. The reaction

is quenched by addition of NH,4CIl saturated solution (50 mL), extracted with EtcO (2 x

50 mL), dried over MgSO,, and concentrated in vacuo. Crude product is purified by flash

chromatography on silica gel (eluent CH,Cl,) to obtain 685 mg of the title compound

(Yield: 62%). '"H NMR (CDCl3): §0.86 (t, J = 7.5 Hz, 6H), 1.82 (m, 4H), 2.45 (s, 3H),

2.51 (s, 3H), 3.27 (m, 1H), 6.74 (s, 1H). ESIMS: m/z 447, 449 M+H]".

F. {5-[8-(1-Ethyl-propyl)-2,6-dimethyl-imidazo[1,2-b]pyridazin-3-yl]-4-triflnoromethyl-

thiazol-2-yl }-dimethyl-amine.

100 mg of 3-(2-Bromo-4-trifluoromethyl-thiazol-5-y1)-8-(1-ethyl-propyl)-2,6-

dimethyl-imidazo[,2-b]pyridazine (0.22 mmol) and 218 mg of cesium carbonate (0.66

mmol) are placed in 4 ml reaction vial and 3 ml of dimethylamine 2 M in THF is added.

The reaction vial is capped with a Teflon cap and heated at 120°C overnight. The

reaction mixture is filtered and concentrated and applied onto a silica-gel chromatography

column (Hexane :AcOEt =3:1) to give 85 mg of the title compound. Yield 94%. mass

spectrum (m/e) : 412 (M+1).

Example 251.

Preparation of 8-(1-Ethyl-propyl)-2,6-dimethyl-3-[2-(2-methyl-2H-[1,2,4]triazol-3-yl)-4-

trifluoromethyl-thiazol-5-yl]-imidazo[,2-b]pyridazine

164 mg of 1-Methyl-1,2,4-triazole (1.96 mmol) is dissolved in 2 ml of THF and

cooled to —78 °C. 0.8 ml of 2.5M n-butyllithium in hexane (1.96 mmol) is added slowly

and stirred at —78 °C, warmed up to room temperature and stirred at r.t. for 15min and
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cooled to =78 °C. 3.96 ml! of 0.5 M ZnCl, in THF (1.98 mmol) is added and stirred at

room temperature for 15 min. 180 mg of 3-(2-bromo-4-trifluoromethyl-thiazol-5-y1)-8-(1-

ethyl-propyl)-2,6-dimethyl-imidazo[1,2-b]pyridazine and 54 mg of PdC12(pddf) (0.06

mmol) are added. The vial is capped with a Teflon cap and heated at 80 °C overnight.

NH,CI aq. is added to quench the reaction and the mixture is extracted by CH,Cly, dried

over Na2S04 and evaporated. The crude product is applied onto silica-gel

chromatography column (Hexane :AcOEt=3:1) to give 119 mg of the title compound.

Yield 58%. mass spectrum (m/e) : 449(M+1).

Example 252.

Preparation of 8-(1-Ethyl-propyl)-6-methyl-3-(3-methyl-thiophen-2-yl)-2-

trifluoromethyl-imidazo[7,2-b]pyridazine.

CF,

5
N S

\

\ N

A. 8-(1-Ethyl-propyl)-6-methyl-2-trifluoromethyl-imidazo[ /,2-b]pyridazine.

o-Bromotrifluoroacetone (402 mg, 2.93 mmol) is added to a dry 10 mL

microwave reaction tube containing 4-(1-ethyl-propyl)-6-methyl-pyridazin-3-ylamine

(500 mg, 2.79 mmol) in EtOH (2.0 mL). The resulting mixture is heated at 110 °C in the

microwave for 1 hour. NaHCO3 (246.5 mg, 2.93 mmol) is addéd, and the reaction is
mixed well for 5 minutes. Then, the reaction is heated at 110 °C in the microwave for 1

hour. The solvent is removed via reduced pressure, and the reaction is diluted with ethyl

acetate (30 mL). The organic layer is washed with H,O (3 X 10 mL), and the combined

aqueous layers are extracted with ethyl acetate (2 X 20 mL). The combined organic

extracts are dried over Na,SOy, filtered, and purified by silica gel chromatography to give

the title compound (29.5 mg, 0.068 mmol, 9.8 %). I'H-NMR (CDCls), 8 0.87 (t, J = 7.6

Hz, 6H), 1.86 (m, 4H), 2.60 (s, 3H), 3.30 (m, 1H), 6.80 (s, 1H), 8.14 (s, 1H) ppm. ES-MS

(m/z): calcd for C13H6F3N3 (M+H)*: 271.29; found: 272.2
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B. 8-(1—Ethyl-propyl)—6-methy1—3—(3—methyl—thiophen—z-yl)—2-trifluoromethy1—

imidazo[1,2-b]pyridazine.

To a dry 10 ml round bottom flask with reflux condenser containing 8-(1-ethyl-

propyl)-6-methyl-2-trifluoromethyl-imidazo[,2-b]pyridazine (300 mg, 1.11 mmol), 2-

bromo-3-methyl-thiophene (216 mg, 1.22 mmol), and Cs>CO3 (760 mg, 2.33 mmol) is

added NMP (1.7 ml). The mixture is degassed with bubbling N for 15 min and

Pd,(dba); (50.8 mg, 0.055 mmol) and PPhs (58.2 mg, 0.222 mmol) are added. The

reaction mixture is stirred at 130°C overnight. The mixture is cooled to rt, diluted with

H,O:; and extracted with EtOAc (3 x 20 ml). The organic layers are dried (Na;SOy),

filtered and purified by HPLC to give title compound (32 mg, 0.087 mmol, 8%). 'H-
NMR (CDCls), § 0.93 (t, J = 7.2 Hz, 6H), 1.91 (m, 4H), 2.15 (s, 3H), 2.58 (s, 3H), 3.36

(m, 1H), 6.91 (s, 1H), 7.08 (d, J = 5.3 Hz, 1H), 7.55 (d, /= 5.5 Hz, 1H) ppm. ES-MS

(m/z): calcd for CygHyoF3N3S (M+H)+: 367.44; found: 368.1.

Example 253.Preparation of 3-[3-Chloro-5-(2-methyl-2H-[1,2,4]triazol-3-yl)-thiophen-2-

yl1-8-(1-ethyl-propyl)-6-methyl-2-trifluoromethyl-imidazo[, 2-b]pyridazine.
CF, Cl

N> /
N STNCN

LN N

In a dry 25 mL round bottom flask, 8-(1-ethyl-propyl)-6-methyl-2-

trifluoromethyl-imidazo[1,2-b]pyridazine (182 mg, 0.671 mmol), 5-(5-bromo-4-chloro-

thiophen-2~y1)-1—methyl—lH-[1,2,4]triazole (225 mg, 0.805 mmol), KOAc (330.2 mg,

3.36 mmol), and TBAB (217 mg, 0.671 mmol) are dissolved in NMP (3 mL). The

mixture is degassed with bubbling nitrogen for 20 minutes. Then, Pd(OAc), (8 mg, 0.034

mmol) and TDBPP (20.4 g, 0.34 moles) are added. The reaction mixture is heated to 125

°C for 3 hours to give the title compound (125 mg, 0.267 mmol, 40%). 'H-NMR
(CDCl3), 5 0.88 (t, J = 7.2 Hz, 6H), 1.87 (m, 4H), 2.537 (s, 3H), 3.32 (m, 1H), 4.16 (s,

3H), 6.86 (s, 1H), 7.51 (s, 1H), 7.91 (s, 1H) ppm. ES'MS (m/z): calcd for

CooHoClFsNsS (M+H)TM: 468.93; found: 469.2.
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Example 254.

Preparation of 3-(4-Chloro-2-morpholin-4-yl-thiazol-5-y1)-8-(1-ethyl-propyl)-6-methyl-2-

trifluoromethyl-imidazo[,2-b]pyridazine.

CF, Cl

N N 7/ N
| N s TM~N Lo

A. 8-(1-Ethyl-propyl)-3-iodo-6-methyl-2-trifluoromethyl-imidazo[ /,2-b]pyridazine.

In a dry 25 mL round bottom flask, 8-(1-ethyl-propyl)-6-methyl-2-

trifluoromethyl-imidazo[1,2-b]pyridazine (460 mg, 1.70 mmol) are dissolved in dry THF

(3.5 mL) and cooled to -78°C. A solution of 2.5 M n-butyllithium in hexanes (748 uL,

1.87 mmol) is added dropwise. The reaction mixture is stirred for 20 minutes at -78 °C,

then warmed to 0 °C for 15 minutes. A solution of I (453 mg, 1.79 moles) in THF (2.0

mL) is added dropwise. The reaction is stirred for 15 minutes at O °C, and then warmed

to room temp. The reaction is stirred overnight, and the solvent is removed via reduced

pressure. The reaction mixture is redissolved in ethyl acetate (50 mL)) and washed with a

1 N solution of Na,S,03 (2 X 20 mL). The aqueous layer is extracted with ethyl acetate

(2 X 40 mL). The combined organic extracts are dried with Na;SOy, filtered, and purified -

via silica gel chromatography to give the title compound (595 mg, 1.50 mmol, 88%). 'H-
NMR (CDCls), § 0.82 (t, J = 8.0 Hz, 6H), 1.83 (m, 4H), 2.64 (s, 3H), 3.27 (m, 1H), 6.82

(s, 1H) ppm. ESMS (m/z): calcd for Cy3H;sF3IN3 (M+H)*: 397.18; found: 398.3.

B. 2,4-Dichloro-thiazole.

In a 250 mL round bottom flask, 2.4-thiazolidine dione (12.5 g, 107 mmol) is

dissolved in phosphorousoxychloride (70 mL) and pyridine (8.5 mL). The mixture is

stirred under reflux for 3 hours and cooled to room temp. The reaction mixture is poured

into ice water slowly and extracted with dichloromethane. The combined organic extracts

are dried with Na,SOy, filtered, and concentrated. The residue is purified via silica gel
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chromatography to give title compound (9.18 g, 59.6 mmol, 56%). "H-NMR (CDCly), &
7.01 (s, 1H) ppm. |

C. 4-(4-Chloro-thiazol-2-yl)-morpholine.

In a 75 mL dry pressure vessel, 2,4-dichloro-thiazole (500 mg, 3.2 mmol) and

morpholine (560 pL, 6.4 mmol) are dissolved in dry THF (2.0 mL). Cs>CO3 (1.56 g, 4.8

mmol) is added, and the reaction vessel is sealed. The reaction mixture is heated to 110

°C overnight. Solvent is removed via reduced pressure, and the crude reaction mixture is

purified via silica gel chromatography to give the title compound (597 mg, 2.92 mmol,

91%). 'H-NMR (CDCls), 8 3.45 (m, 4H), 3.79 (m, 4H), 6.31 (s, 1H) ppm. ESMS (m/z):

caled for C;HoCIN,OS (M+H)*: 204.68; found: 205.2. |

D. 3-(4-Chloro-2-morpholin-4-yl-thiazol-5-y1)-8-(1-ethyl-propyl)-6-methyl-2-

trifluoromethyl-imidazo[/,2-b]pyridazine.

In a dry 25 mL round bottom flask, 8-(1-ethyl-propyl)-3-iodo-6-methyl-2-

trifluoromethyl-imidazo[ 1,2-b]pyridazine (250 mg, 0.630 mmol), 4-(4-chloro-thiazol-2-

yl)-morpholine (194 mg, 0.945 mmol), and Cs>CO3 (410 mg, 1.26 mmol) are dissolved in

DMF. The mixture is degassed with bubbling nitrogen for 15 minutes. Then, Pdy(dba);

(18 mg, 0.032 mmol) and PPh3 (33 mg, 0.126 mmol) are added. The reaction mixture is
heated to 130 °C overnight. The reaction is éooled to room temp., quenched with a
solution of NH,4ClI sat? (20 mL), and extracted with Et;O (3 X 50 mL). The combined

organic extracts are washed with brine (30 mL), dried with Na;SOs, filtered and

concentrated. The residue is purified via reverse phase HPLC with a 30-80% gradient of

CH;CN in 10mM NHHCO3/H,0/5%CH;CN (pH 10.0)to give the title compound (11

mg, 0.023 mmol, 4%). "H-NMR (CDCls), 8 0.86 (t, J = 7.3 Hz, 6H), 1.84 (m, 4H), 2.55

(s, 3H), 3.31 (m, 1H), 3.54 (dd, J = 5.2, 4H), 3.84 (dd, J = 5.2 Hz, 4H), 6.82 (s, 1H) ppm.

ESTMTMMS (m/z): calcd for CpoH23CIFzN5OS (M+H)": 473.95; found: 474.2.
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Example 255.

Preparation of {4-Chloro-5-[8-(1-ethyl-propyl)-6-methyl-2-trifluoromethyl-imidazo[,2-

b] pyridazih-3-yl] -thiazol-2-yl }-dimethyl-amine.

=N F
/ F

\N,N E

SCl /N%\ —

A. (4-Chloro-thiazol-2-yl)-dimethyl-amine.

Using a procedure analogous to Example 254C, 2,4-dichloro-thiazole (500 mg,

3.2 mmol) and dimethylamine (a 2.0 M solution in THF, 3 mL, 6.4 mmol) are reacted to

give the title compound (60 mg, 0.152 mmol, 15%). 'H-NMR (CDCl3), 6 3.09 (s, 6H),

6.22 (s, 1H) ppm. ES-MS (m/z): calcd for CsH7CIN2S (M+H)": 162.64; found: 163.2.

B. {4-Chloro-5-[8-(1-ethyl-propyl)-6-methyl-2-trifluoromethyl-imidazo[,2-b]pyridazin-

3-yl]-thiazol-2-yl}-dimethyl-amine.

Using a procedure analogous to Example 254D, 8-(1-ethyl-propyl)-3-iodo-6-

methyl-2-trifluoromethyl-imidazo[/,2-b]pyridazine (250 mg, 0.630 mmol) is coupled

with (4-chloro-thiazol-2-yl)-dimethyl-amine (154 mg, 0.945 mmol) to provide desiréd
product. "H-NMR (CDCls), 8 0.85 (t, J = 7.4 Hz, 6H), 1.83 (m, 4H), 2.55 (s, 3H), 3.16 (s,

6H), 3.31 (m, 1H), 6.81 (s, 1H) ppm. ESMS (m/z): calcd for C1gH; CIF3N5S M+

431.91; found: 432.2.

Example A

In Vivo Potency Assessment Using Ex Vivo Binding

To assess in vivo potency, a compound of the present invention is evaluated using

ex vivo binding. Using the procedures as provided in D. R. Gehlert ef al., EJP 509: 145-

153 (2005), a compound is administered to a rat via the oral route. The binding of 1251
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sauvagine to the cerebellum is then assessed ex vivo as described in Gehlert et al. For

example, Example 199 provides an EDsg result of 1.3 mg/kg.

Example B -

CRF1 Filter Binding Assay

The limitations of plasmid-based human CRF1 expression, in terms of generating

a recombinant cell line with sufficient receptor density to develop a binding assay, are

overcome by using a Phoenix retroviral expression system licensed frbm Stanford. The
stable HEK-hCRF1 cell line is used to prepare membranes and binding reactions (200 pl)

are set up as follows: 50 pl of *’I-sauvagine (0.2 nM final), 50 pl compound and 100 pl

CRF1 membrane (25 pg/reaction). The reactions are incubated at room temperature for 2

hours and then terminated by filtration through pre-treated FB Millipore glass fiber filter

plates (96 well). The plates are wash twice with ice-cold assay buffer (50 mM tris, 12.5

mM NaCl, ImM EDTA, 10 mM MgCl,;, 0.05% BSA, pH 7.2), air dried over night and

counted with 100 pl Microscint 40 in a MicroBeta counter. Non-specific binding (NSB)

is determined in the presence of 0.5 pM non-labeled sauvagine. Triplicate determinations

are typically run and the median data points plotted by Graph Pad Prism.

Using this assay, the claimed exemplified compounds of the present invention

inhibit the binding of '*’I-Sauvagine (4 nM) in roller/adherent cells with a Ki (inhibition

constant) below 1 uM. For example, Examples 102 and 199 exhibit a Ki of 4.92 0.57

nM and 9.98 + 0.72 nM, respectively.

Example C

CRFP2 Filter Binding Assay

The limitations of plasmid-based human CRF2 expression, in terms of generating

a recombinant cell line with sufficient receptor density to develop a binding assay, are

overcome by using a Phoenix retroviral expression system licensed from Stanford. The

stable HEK-hCRF?2 cell line is used to prepare membranes and binding reactions (200 pl)

are set up as follows: 50 ul of '*’I-sauvagine (0.2 nM final concentration), 50 pl

compound and 100 pl CRF2 membrane (25 pg/reaction). The reactions are incubated at

room témperature for 2 hours and then terminated by filtration through pre-treated FB
Millipore glass fiber filter f)lates (96 well). The plates are washed twice with ice-cold
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assay buffer (50 mM tris, 12.5 mM NaCl, ImM EDTA, 10 mM MgCl, 0.05% BSA, pH

7.2), air dried over night and counted with 100 pl Microscint 40 in a MicroBeta counter.

Non-specific binding (NSB) is determined in the presence of 0.5 uM non-labeled

sauvagine. Alternatively, compounds are evaluated using a Scintillation Proximity assay.

This assay is set up as follows: 50ul of 12SI—Sauvagine (0.2 nM final concentration), 50 pl
compound or non-labelled sauvaginé (NSB) and 100 pl containing 250 ug wheat germ
agglutinin (WGA) SPA beads and CRF2 membrane (1.5 pg/reaction). Plates are

incubated for 4-5 hours at room temperature and then centrifuged at 200 X g for 10

minutes. Bound radioactivity is assessed using a Wallac Trilux scintillation counter.

Binding is assessed typically using triplicate determinations and the median data points

plotted by Graph Pad Prism. Compounds are initially screened at a fixed concentration

and, if sufficient activity is noted, subsequent concentration-response curves are

generated.

Compounds of the present invention are tested in the CRF2 binding assay and

exhibit weak affinity for the CRF2 receptor. For example, Examples 102 and 199 exhibit

a percent inhibition at 50 uM of 9.0 + 2.6 and 16.9 * 1.9, respectively. These results

suggest that the compounds of the present invention are highly selective for the CRF1

receptor.

Example D

Bioavailability and Pharmacokinetic Properties

The compounds of Formula I are antagonists of CRF1, and possess surprisingly

useful properties related to their pharmacokinetics and bioavailability.

The volume of distribution (Vdist) relates the amount of the drug in the body to

the concentration of the drug in the blood or plasma. The volume of distribution refers to

the fluid volume that would be required to contain the total amount of the drug in the

body at the same concentration as in the blood or plasma: Vdist = amount of dru g in the
body/ concentration of drug in blood or plasma (Goodman and Gillman’s). For a 10 mg

dose and a plasma concentration of 10 mg/L, the volume of distribution would be 1 liter.
The volume of distribution reflects the extent to which the drug is present in the

extravascular tissue. A large volume of distribution reflects the tendency of a compound

to bind to the tissue components compared with plasma protein binding. In a clinical
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setting, Vdist can be used to determine a loading dose achieve a steady state

concentration.

To test for volume of distribution, Male Sprague Dawley rats (N=3) are

administered a single 3 mg/kg intravenous dose of compound. Multiple plasma samples

are collected at time points from 0.08 to 24 hours post-dose. The plasma samples are

analyzed by LC/MS/MS to determine the plasma concentrations. Plasma pharmacokinetic

calculations are performed to determine the pharmacokinetic parameters including Vdist

and plasma clearance (Clp).

An overwhelming majority of commercial CNS and cardiovascular drugs exhibit a

human Vdist of <10-L/Kg. In comparison with CRF antagonists CP154526 (Schulz et al.,

Proc. Natl. Acad. Sci. (USA), 93:10477 (1996)) and NBI30775 (Chen et al., Drug

Devélopmént Research, 65:216 (2005)) which exhibit a rat Vdist of 114 L/Kg and 76
L/Kg, respectively, following a single intravenous dose, thiazole Examples 48 and 199 of

the present invention exhibits a rat Vdist of only 9 and 2 I/Kg, respectively.

Furthermore, thiophene Examples 88 and 39 of the present invention exhibit a rat Vdist of

only 44 and 17 L/kg, respectively.
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WE CLAIM:

1. A compound of Formula I

Formula I

wherein:

R? is hydrogen, halo, methyl or ethyl;

R! and R? are independently methyl, methoxy, or trifluoromethyl;

R? is selected from the group consisting of:

R° CH, |
Z R8 N RB N RB d RB

RB R7 RS RG R7 . RG

CH, R® R®
]

N 8 N X
X R ~ N N

Z 6 \ O
R° R° R R CH R® .

R* is hydrogen, halo, or hydroxy;

R® at each occurrence is independently hydrogen, halo, cyano, (C;-Cy)alkyl,

3 and

R and R*® are independently ethyl or n-propyl;

trifluoromethyl, methoxy, or phenyl;
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R’ is hydrogen, halo, methyl, methoxy, dimethylamino,

SO0 Yw7 | fi%fi—// NN CH o3 or

R® is selected from the group consisting of hydrogen, halo, cyano, (Ci-Cs)alkyl,

R*RPN-, carbamyl, (C1-Cp)alkoxy(C;-Co)alkyl, R"'-C(O)-,
H,C< /CH

5 ey TR #¢h
e 549 B 7/1\7' -

CH, ! CH
~N [ 2

T ey A T Y
HN\ 12 @Rw %[N\ =~ °N[:; Fre TR +€\ R'® ’ - R® | i N/j ’ \NJ ’

8
?

~0 o O
0

>

or
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R is methoxy, methylamino, dimethylamino, or phenyl;

R?is hydrogen, halo, methyl, ethyl, trifluoromethyl, methoxy, trifluoromethoxy -

dimethylamino, acetyl, or methylsulfonyl;

R" is hydrogen, methyl or halo;

R!* is hydrogen or hydroxy;

DR!’ is methylthio, cyclopropyl, phenyl,

R? is hydrogen, (C1-Cs)alkyl, (Cs-Cs)cycloalkyl, methoxy(Cg—C4)alky1, acetyl,

(C1-Cp)alkylsulfonyl, (Cz)alkenyl, RI5-(CHy)n-, or (C;-Cp)alkyl substituted with cyano,

formyl, vinyl, or ethynyl;

R® is hydrogen or (C;-Cs)alkyl;

X is -CH,-, -CO-, -O-, -S- or -SO3-;

Y is -CH,- or -O-;

zis Sor O;

nis1or2;

Q is hydrogen or methyl;

T is hydrogen or methyl;

J is methyl, trifluoroethyl, or tert-butyl; and

M is methyl or halo;

and pharmaceutically acceptable salts thereof.

2. The compound of Claim 1 wherein R° and R* are hydrogen, R! and R? are
methyl, and R* and R are ethyl.

3. The compound according to any one of claims 1 to 2, wherein R? is
Z Rs ZY RB

\/ \
N

o 6 R’ R®

selected from the group consisting of or and where z

is S.
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4. The compound according to any one of claims 1 to 3, wherein R’ is

hydrogen.

5. The compound according to any one of claims 1 to 4, wherein RS is halo or
methyl. '

6. The compound according to any one of claims 1 to 5, wherein R®is

G
M A\ NN1/ l\/x

or and where X is O.

7. A pharmaceutical composition comprising a compound according to any

one of Claims 1 to 6, or a pharmaceutically acceptable salt thereof, and a

pharmaceutically acceptable carrier, diluent or excipient.

8. A compound according to any one of Claims 1 to 6 for use as a

medicament.

9. Use of a compound according to any one of Claims 1 to 6 for the

manufacture of a medicament for treating anxiety, depression, major depressive disorder,

alcohol withdrawal symptoms, or irritable bowel syndrome in a mammal.

10. Use of a compound according to Claim 9 wherein the mammal is a human.
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4- (2-BUTYLAMINO)-2,7-DIMETHYL-8-(2-METHYL-6~

METHOXYPYRID-3-YL)PYRAZOLO-[1,5-A]-1,3,5-TRIAZINE, ITS

ENANTIOMERS AND PHARMACEUTICALLY ACCEPTABLE SALTS AS

CORTICOTROPIN RELEASING FACTOR RECEPTOR LIGANDS

Field of the Invention

This invention relates to a treatment of

psychiatric disorders and neuroclogical diseases

including major depression, anxiety-related disorders,

post-traumatic stress disorder, supranuclear palsy and

feeding disorders as well as treatment of immunological,

cardiovascular or heart-related diseases and colonic

hypersensitivity associated with psycho-pathological

disturbances and stress, by administration of 4-(2-

Butylamino) -2, 7-dimethyl-8- (2-methyl-6-methoxypyrid-3-

vl)pyrazolo-[1,5-a]l-1,3,5-triazine, its enantiomer and

pharmaceutically acceptable salts as a corticotropin

releasing factor receptor ligand.

Background of the Invention

Corticotropin releasing factor (herein referred to

as CRF), a 41 amino acid peptide, is the primary

physiological regulator of proopiomelanocortin (POMC) -

derived peptide secretion from the anterior pituitary

gland [J. Rivier et al., Proc. Nat. Acad. Sci. (USA)

80:4851 (1983) ; W. Vale et al., Science 213:1394
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(1981)]. In addition to its endocrine role at the

pituitary gland, immunohistochemical localization of CRF

has demonstrated that the hormone has a broad

extrahypothalamic distribution in the central nervous

5 system and produces a wide spectrum of autonomic,

electrophysiological and behavioral effects consistent

with a neurotransmitter or neuromodulator role in brain

[W. VvVale et al., Rec. Prog. Horm. Res. 39:245 (1983);

G.F. Koob, Persp. Behav. Med. 2:39 (1985); E.B. De Souza

10 et al., J. Neurosci. 5:3189 (1985)]. There 1is also

evidence that CRF plays a significant role in

integrating the response of the immune system ¢to

physioclogical, psychological, and immunological

stressors [J.E. Blalock, Physiological Reviews 69:1

15 (1989); J.E. Morley, Life Sci. 41:527 (1987)1.

Clinical data provide evidence that CRF has a role

in psychiatric disorders and neurcological diseases

including depression, anxiety-related disorders and

feeding disorders. A role for CRF has also been

20 postulated in the etiology and pathophysiology of

Alzheimer’s disease, Parkinson’s disease, Huntington’'s

disease, progressive supranuclear palsy and amyotrophic

lateral sclerosis as they relate to the dysfunction of

CRF neurons in the central nervous system [for review

25 see E.B. De Souza, Hosp. Practice 23:59 (1988)].
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In affective disorder, or major depression, the

concentration of CRF 1is significantly increased in the

cerebrospinal fluid (CSF) of drug-free individuals [C.B.

Nemeroff et al., Science 226:1342 (1984); C.M. Banki et

5 al., Am. J. Psychiatry 144:873 ({(1987); R.D. France et

al., Biol. Psychiatry 28:86 (1988); M. Arato et al.,

Biol Psychiatry 25:355 (1989)]. Furthermore, the density

of CRF receptors 1is significantly decreased in the

frontal cortex of suicide victims, consistent with a

hypersecretion of CRF [C.B. Nemeroff et al., Arch. Gen.

Psychiatry 45:577 (1988)]. 1In addition, there 1is a

blunted adrenocorticotropin (ACTH) response to CRF (i.v.

administered) observed in depressed patients [P.W. Gold

et al., Am J. Psychiatry 141:619 (1984); F. Holsboer et

15 al., Psychoneurocendocrinology 9:147 (1984); P.W. Gold et

al., New Eng. J. Med. 314:1129 (1986)]. Preclinical

studies in rats and non-human primates provide

additional support for the hypothesis that

hypersecretion of CRF may be involved in the symptoms

20 seen 1in human depression [R.M. Sapolsky, Arch. Gen.

Psychiatry 46:1047 (1989)1. There is preliminary

evidence that tricyclic antidepressants can alter CRF

levels and thus modulate the numbers of CRF receptors in
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brain [Grigoriadis et al., Neuropsychopharmacology 2:53

(1989)1.

It has also been postulated that CRF has a role in

the etiology of anxiety-related disorders. CRF produces

anxiogenic effects in animals and interactions between

benzodiazepine / non-benzodiazepine anxiolytics and CRF

have been demonstrated in a variety of Dbehavioral

anxiety models [D.R. Britton et al., Life Sci. 31:363

(1982); C.W. Berridge and A.J. Dunn Regul. Peptides

16:83 (1986)]. Preliminary studies using the putative

CRF receptor antagonist a-helical ovine CRF (9-41) in a

variety of behavioral paradigms demonstrate that the

antagonist produces “anxiolytic-like” effects that are

gualitatively similar to the Dbenzodiazepines [C.W.

Berridge and A.J. Dunn Horm. Behav. 21:393 (1987), Brain

Research Reviews 15:71 (1890)].

Neurochemical, endocrine and receptor binding

studies have all demonstrated interactions between CRF

and benzodiazepine anxiolytics, providing further

evidence for the involvement of CRF in these disorders.

Chlordiazepoxide attenuates the “anxiogenic” effects of

CRF in both the conflict test [K.T. Britton et al.,

Psychopharmacology 86:170 (1985); K.T. Britton et al.,

Psychopharmacology 94:306 (1988)] and in the acoustic
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startle test [N.R. Swerdlow et al., Psychopharmacology

88:147 (1986)] in rats. The benzodiazepine receptor

antagonist (Rol5-1788), which was without behavioral

activity alone 1in the operant conflict test, reversed

the effects of CRF in a dose-dependent manner while the

benzodiazepine inverse agonist (FG7142) enhanced the

actions of CRF [K.T. Britton et al., Psychopharmacology

94:306 (1988)].

The mechanisms and sites of action through which

the standard anxiolytics and antidepressants produce

their therapeutic effects remain to be elucidated. It

has been hypothesized however, that they are involved in

the suppression of the CRF hypersecretion that 1is

observed in these disorders. Of particular interest is

that preliminary studies examining the effects of a CRF

receptor antagonist (a-helical CRF9-41) in a variety of

behavioral paradigms have demonstrated that the CRF

antagonist produces “anxiolytic-like” effects

gualitatively similar to the benzodiazepines [for review

see G.F. Koob and K.T. Britton, In: Corticotropin-

Releasing Factor: Basic and Clinical Studies of a

Neuropeptide, E.B. De Souza and C.B. Nemeroff eds., CRC

Press p221 (1990)].

It has been further postulated that CRF has a role

in cardiovascular or heart-related diseases as well as
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gastrointestinal disorders arising from stress such as

hypertension, tachycardia and congestive heart failure,

stroke, irritable bowel syndrome post-operative ileus

and colonic hypersensitivity associated with

5 psychopathological disturbance and stress [for reviews

see E.D. DeSouza, C.B. Nemeroff, Editors; Corticotropin-

Releasing Factor: Basic and Clinical Studies of a

Neuropeptide, E.B. De Souza and C.B. Nemeroff eds., CRC

Press p221 (1990) and C. Maillot, M. Million, J.Y. Wei,

10 A. Gauthier, Y. Tache, Gastroenterology, 119, 1569-1579

(2000) 1.

Over-expression or under -expression of CRF has

been proposed as an underlying cause for several medical

disorders. Such treatable disorders include, for

example and without limitation: affective disorder,

anxiety, depression, headache, irritable bowel syndrome,

post-traumatic stress disorder, supranuclear palsy,

immune suppression, Alzheimer'’'s disease,

gastrointestinal diseases, anorexia nervosa or other

feeding disorder, drug addiction, drug or alcohol

withdrawal symptoms, inflammatory diseases,

cardiovascular or heart-related diseases, fertility

problems, human immunodeficiency virus infections,

hemorrhagic stress, obesity, infertility, head and

spinal cord traumas, epilepsy, stroke, ulcers,
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amyotrophic lateral sclerosis, hypoglycemia,

hypertension, tachycardia and congestive heart failure,

stroke, osteoporosis, premature birth, psychosocial

dwarfism, stress-induced fever, ulcer, diarrhea, post-

operative ileus and colonic hypersensitivity associated

with psychopathological disturbance and stress [for

reviews see J.R. McCarthy, S.C. Heinrichs and D.E.

Grigoriadis, Cuur. Pharm. Res., 5, 289-315 (1999); P.J.

Gilligan, D.W. Robertson and R. Zaczek, J. Medicinal

Chem., 43, 1641-1660 (2000), G. P. Chrousos, Int. J.

Obesity, 24, Suppl. 2, S$50-S55 (2000); E. Webster, D.J.

Torpy, I.J. Elenkov, G.P. Chrousos, Ann. N.Y. Acad.

Sci., 840, 21-32 (1998); D.J. Newport and C.B. Nemeroff,

Curr. Opin. Neurocbiology, 10, 211-218 (2000) ; G.

Mastorakos and I. Ilias, Ann. N.Y. Acad. Sci., 900, 95-

106 (2000); M.J. Owens and C.B. Nemeroff, Expert Opin.

Invest. Drugs, 8, 1849-1858 (1999); G. F. Koob, Ann.

N.Y. Acad. Sci., 909, 170-185 (2000)].

The following publications each describe CRF

antagonist compounds; however, none disclose the

compounds provided herein: W095/10506; W095/51608;

WO97/35539; W099/01439; W097/44308; WO97/35846;

W098/03510; W099/11643; PCT/US99/18707; WO0S99/01454; and,

WO00/01675.
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Summary of the Invention

In accordance with one aspect, the present

invention provides a novel compound, pharmaceutical

compositions and methods which may be wused in the

treatment of affective disorder, anxiety, depression,

irritable bowel syndrome, post-traumatic stress

disorder, supranuclear palsy, immune suppression,

Alzheimer’s disease, gastrointestinal disease, anorexia

nervosa or other feeding disorder, drug or alcohol

withdrawal symptoms, drug addiction, inflammatory

disorder, fertility problems, disorders, the treatment

of which can be effected or facilitated by antagonizing

CRF, including but not limited to disorders induced or

facilitated by CRF, or a disorder selected from

inflammatory disorders such as rheumatoid arthritis and

osteoarthritis, pain, asthma, psoriasis and allergies;

generalized anxiety disorder; panic, phobias, obsessive-

compulsive disorder; post-traumatic stress disorder;

sleep disorders induced by stress; pain perception such

as fibromyalgia; mood disorders such as depression,

including major depression, single episode depression,

recurrent depression, child abuse induced depression,

and postpartum depression; dysthemia; bipolar disorders;

cyclothymia; fatigue syndrome; stress-induced headache;

cancer, human immunodeficiency virus (HIV) infections;
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neurodegenerative diseases such as Alzheimer’s disease,

Parkinson’s disease and Huntington'’s disease;

gastrointestinal diseases such as ulcers, irritable

bowel syndrome, Crohn'’s disease, spastic colon,

diarrhea, and post operative ilius and colonic

hypersensitivity associated by psychopathological

disturbances or stress; eating disorders such as

anorexia and bulimia nervosa; hemorrhagic stress;

stress-induced psychotic episodes; euthyroid sick

syndrome; syndrome of inappropriate antidiarrhetic

hormone (ADH) ; obesity; infertility; head traumas;

spinal cord trauma; ischemic neuronal damage (e.g.,

cerebral ischemia such as cerebral hippocampal

ischemia) ; excitotoxic neuronal damage; epilepsy;

cardiovascular and hear related disorders including

hypertension, tachycardia and congestive heart failure;

stroke; immune dysfunctions 1including stress induced

immune dysfunctions (e.g., stress induced fevers,

porcine stress syndrome, bovine shipping fever, eguine

paroxysmal fibrillation, and dysfunctions induced by

confinement in chickens, sheering stress in sheep or

human-animal interaction related stress in dogs);

muscular spasms; urinary incontinence; senile dementia

of the Alzheimer’'s type; multiinfarct dementia;

amyotrophic lateral sclerosis; chemical dependencies and
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addictions (e.g., dependencies on alcohol, cocaine,

heroin, benzodiazepines, or other drugs); drug and

alcohol withdrawal symptoms; osteoporosis; psychosocial

dwarfism; and hypoglycemia in a mammal.

The present invention provides a novel compound

that binds to corticotropin releasing factor receptors,

thereby altering the anxiogenic effects of CRF

secretion. The compound of the present invention 1is

useful for the treatment of psychiatric disorders and

neurological diseases, anxiety-related disorders, post-

traumatic stress disorder, supranuclear ©palsy and

feeding disorders as well as treatment of immunological,

cardiovascular or heart-related diseases and colonic

hypersensitivity associated with psychopathological

disturbance and stress in a mammal.

According to another aspect, the present invention

provides a novel compound of Formula (I) (described

below) which is wuseful as an antagonist of the

corticotropin releasing factor. The compound of the

present invention exhibits activity as a corticotropin

releasing factor antagonist and appears to suppress CRF

hypersecretion. The present invention also includes

pharmaceutical compositions containing such a compound

of Formula (I), and methods of using such a compound for

the suppression of CRF hypersecretion, and/or for the

treatment of anxiogenic disorders.
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The use of competitive binding assays is considered

particularly valuable for screening candidates for new

drugs, e.g. to identify new CRF ligands or other

compounds having even greater or more selective binding

affinity for CRF receptors, which candidates would

therefore be potentially useful as drugs. In the assay,

one determines the ability of the candidate 1ligand to

displace the labelled compound.

Therefore, another embodiment of the invention

includes the use of a compound of the invention is a

binding assay, wherein one or more of the compounds may

be joined to a label, where the 1label can directly or

indirectly provide a detectable signal. Various labels

include radioisotopes, fluorescers, chemiluminescers,

specific binding molecules, particles, e.g. magnetic

particles, and the like.

Another embodiment of the invention is directed to

the use of the compounds of the invention (particularly

labeled compounds of this invention) as probes for the

localization of receptors 1in cells and tissues and as

standards and reagents for use 1in determining the

receptor-binding characteristics of test compounds .

Labeled compounds of the invention may be used for in

vitro studies such as autoradiography of tissue sections

or for in wvivo methods, e.g. PET or SPECT scanning.

Particularly, preferred compounds of the invention are

useful as standards and reagents in determining the

ability of a potential pharmaceutical to bind to the

CRF1 receptor.
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Detailed Description of the Invention

[1] In a first embodiment, the present invention

provides a compound of Formula (I):

(I)

and stereoisomeric forms thereof, or mixtures of

stereoisomeric forms thereof, and pharmaceutically acceptable

salt or pro-drug forms thereof.

[2] In another embodiment, the present invention

provides a compound of embodiment [1], isomers thereof,

stereoisomeric forms thereof, mixtures of sterecisomeric

forms thereof, pharmaceutically acceptable prodrugs thereof,

or pharmaceutically acceptable salt forms thereof, wherein

said compound is 4- ((R)-2-butylamino)2,7-dimethyl-8-(2-

methyl-6-methoxypyrid-3-vyl)[1,5-a]-pyrazolo-1,3,5-triazine or

4-((8S)-2-butylamino) 2, 7-dimethyl-8-(2-methyl-6-methoxypyrid-

3-yl){1,5-al-pyrazolo-1,3,5-triazine.

[3] In another embodiment, the present invention

provides a compound of any one of embodiments [1] to

[2], pharmaceutically acceptable prodrugs thereof, or

pharmaceutically acceptable salt forms thereof, wherein
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said compound is substantially free of its (s)

stereoisomer

[4] In another embodiment, the present invention

provides a compound of embodiment [1)], wherein said

compound is 4-(2-butylaminc)2,7-dimethyl-8-(2-methyl-6-

methoxypyrid-3-yl) [1l,5-a]-pyrazolo-1,3,5-triazine.

[5] In another embodiment, the present invention

provides a compound of embodiment [1], wherein said

compound is 4-((R)-2-butylamino)2, 7-dimethyl-8-(2-

methyl-6-methoxypyrid-3-v1) [1l,5-a]-pyrazolo-1,3,5-

triazine.

[6] A pharmaceutical composition comprising a

pharmaceutically acceptable carrier and a

therapeutically effective amount of a compound of any

one of embodiments [1] to [5].

[7] In another embodiment, the present invention

provides a method of antagonizing a CRF receptor in a

mammal, comprising administering to the mammal, a

therapeutically effective amount of a compound of any

one of embodiments [1] to ([5].

[8] In another embodiment, the present invention

provides a method of treating a disorder manifesting

hypersecretion of CRF in a warm-blooded animal,

comprising administering to the animal a therapeutically

effective amount of a compofind of any one of embodiments
[1] to [5].

[9] In another embodiment, the present invention

provides a method for the treatment of a disorder, the

treatment of which can be effected or facilitated by

antagonizing CRF, comprising administering to the mammal
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a therapeutically effective of a compound of any one of

embodiments [1]1 to {[5].

[10] In another embodiment, the present invention

provides a method of antagonizing a CRF receptor in a

5 mammal, comprising administering to the mammal, a

therapeutically effective amount of a compound of any one

of embodiments [1] to [5].

[11] In another embodiment, the present invention

provides a method of treating anxiety or depression in

10 mammals, comprising administering to the mammal a

therapeutically effective amount of a compound of any one

of embodiments [1] to [5].

[12] In another embodiment, the present invention

provides a method for screening for ligands for CRF

15 receptors, which method comprises:

a) carrying out a competitive binding assay with a

CRF receptor, a compound of any one of embodiments [1] to

[5] which is 1labelled with a detectable label, and a

candidate ligand; and

20 b) determining the ability of said candidate ligand

to displace said labelled compound.

[13] In another embodiment, the present invention

provides a method for detecting CRF receptors in tissue

comprising:

25 a) contacting a compound of any one of embodiments [1]

to [5], which is labelled with a detectable label, with

a tissue, under conditions that permit binding of the

compound to the tissue; and
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b) detecting the labelled compound bound to the

tissue.

[14] In another embodiment, the present invention

provides a method of inhibiting the binding of CRF to a

CRF-1 receptor, comprising contacting a compound of any

one of embodiments [1] to [5] with a solution comprising

cells expressing the CRF1l receptor, wherein the compound

is present in the solution at a concentration sufficient

to inhibit the binding of CRF to the CRF-1 receptor.

[15] In another embodiment, the present invention

provides a article of manufacture comprising:

a) a packaging material;

b) a compound of any one of embodiments [1] to [5]; and

c) a label or package insert contained within said

packaging material idicating that said compound is

effective for treating anxiety or depression.

[16] The present invention also comprises a method

of treating affective disorder, anxiety, depression,

headache, irritable bowel syndrome, post-traumatic

stress disorder, supranuclear palsy, immune suppression,

Alzheimer’s disease, gastrointestinal diseases, anorexia

nervosa or other feeding disorder, drug addiction, drug
or alcohol withdrawal symptoms, inflammatory diseases,

cardiovascular or Theart-related diseases, fertility

problems, human immunodeficiency virus infections,

hemorrhagic stress, obesity, infertility, head and

spinal cord traumas, epilepsy, stroke, ulcers,
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amyotrophic lateral sclerosis, hypoglycemia or a

disorder the treatment of which can be effected or

facilitated by antagonizing CRF, including but not

limited to disorders induced or facilitated by CRF, in

mammals comprising administering to the mammal a

therapeutically effective amount of a compound of any

one of embodiments [1] to [5].

Definitions

As used herein, the term "pharmaceutically

acceptable saltsTM refers to salts prepared from

pharmaceutically acceptable non-toxic acids, including

inorganic acids and organic acids. Suitable non-toxic

acids include inorganic and organic acids of basic

residues such as amines, for example, acetic,

benzenesulfonic, benzoic, amphorsulfonic, citric,

ethenesulfonic, fumaric, gluconic, glutamic,

hydrobromic, hydrochloric, isethionic, lactic, maleic,

malic, mandelic, methanesulfonic, mucic, nitric, pamoic,

pantothenic, phosphoric, succinic, sulfuric, tartaric

acid, p-toluenesulfonic and the 1like; and alkali or

organic salts of acidic residues such as carboxylic

acids, for example, alkali and alkaline earth metal

salts derived from the following bases: sodium hydride,

sodium hydroxide, potassium hydroxide, calcium

hydroxide, aluminum hydroxide, lithium hydroxide,

magnesium hydroxide, zinc hydroxide, ammonia,

trimethylammonia, triethylammonia, ethylenediamine, n-

methyl-glucamine, lysine, arginine, ornithine, choline,

N,N’-dibenzylethylenediamine, chloroprocaine,

diethanolamine, procaine, n-benzylphenethylamine,
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diethylamine, piperazine, tris (hydroxymethyl) -

aminomethane, tetramethylammonium hydroxide, and the

like.

Pharmaceutically acceptable salts of the compounds

of the invention can be prepared by reacting the free

acid or base forms of these compounds with a

stoichiometric amount of the appropriate base or acid in

water or in an organic solvent, or in a mixture of the

two; generally, nonagueous media like ether, ethyl

acetate, ethanol, isopropanol, oY acetonitrile are

preferred. Lists of suitable salts are found in

Remington’s Pharmaceutical Sciences, 17th ed., Mack

Publishing Company, Easton, PA, 1985, p. 1418, the

disclosure of which i1s hereby incorporated by reference.

"Pharmaceutically acceptable prodrugs" as used

herein means any covalently bonded carriers which

release the active parent drug of Formula (I) in vivo

when such prodrug is administered to a mammalian

subject. Prodrugs of the compounds of Formula (I) are,

within the scope of sound medical judgment, suitable for

use 1in contact with the tissues of humans and lower

animals with undue toxicity, irritation, allergic

response, and the like, commensurate with a reasonable

benefit/risk ratio, and effective for their intended

use, as well as the zwitterionic forms, where possible,

of the compounds of the invention. The term "prodrug"

means compounds that are rapidly transformed in vivo to
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yvield the parent compound of formula (I), for example by

hydrolysis in blood. Functional groups which may be

rapidly transformed, by metabolic cleavage, in vivo form

a class of groups reactive with the carboxyl group of

the compounds of this invention. They include, but are

not limited to such groups as alkanoyl (such as acetyl,

propionyl, butyryl, and the 1like), unsubstituted and

substituted aroyl (such as benzoyl and substituted

benzoyl), alkoxycarbonyl (such as ethoxycarbonyl) ,

trialkylsilyl (such as trimethyl- and triethysilyl),

monoesters formed with dicarboxylic acids (such as

succinyl), and the like. Because of the ease with which

the metabolically cleavable groups of the compounds

useful according to this invention are cleaved in vivo,

the compounds bearing such groups act as pro-drugs. The

compounds bearing the metabolically cleavable groups

have the advantage that they may exhibit improved

bicavailability as a result of enhanced solubility

and/or rate of absorption conferred upon the parent

compound by virtue of the presence of the metabolically

cleavable group. A thorough discussion of prodrugs is

provided 1in the following: Design of Prodrugs, H.

Bundgaard, ed., Elsevier, 1985; Methods in Enzymology,

K. Widder et al, Ed., Academic Press, 42, p.309-39¢6,

1985; A Textbook of Drug Design and Development,

Krogsgaard-Larsen and H. Bundgaard, ed., Chapter 5;

“Design and Applications of Prodrugs” p.113-191, 1991;

Advanced Drug Delivery Reviews, H. Bundgard, 8, p.l1l-38,

1992; Journal of Pharmaceutical Sciences, 77, p. 285,

1988; Chem. Pharm. Bull., N. Nakeya et al, 32, p. 692,
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1984; Pro-drugs as Novel Delivery Systems, T. Higuchi

and V. Stella, Vol. 14 of the A.C.S. Symposium Series,

and Bioreversible Carriers in Drug Design, Edward B.

Roche, ed., BAmerican Pharmaceutical Association and

Pergamon Press, 1987, which are incorporated herein by

reference.

"Prodrugs" are considered to be any covalently

bonded carriers which release the active parent drug of

Formula (I) in vivo when such prodrug is administered to

a mammalian subject. Prodrugs of the compounds of

Formula (I) are prepared by modifying functional groups

present in the compounds in such a way that the

modifications are cleaved, either in routine

manipulatibn or in vivo, to the parent compounds.

Prodrugs include compounds wherein hydroxy, amine, or

sulfhydryl groups are bonded to any group that, when

administered to a mammalian subject, cleaves to form a

free hydroxyl, amino, or sulfhydryl group, respectively.

Examples of prodrugs include, but are not limited to,

acetate, formate and benzoate derivatives of alcohol and

amine functional groups in the compounds of Formula (I),

and the like.

As used herein to describe a compound, the term

"substantially free of its (S) stereoisomer" means that

the compound is made up of a significantly greater

proportion of its (R) stereoisomer than of its optical

antipode (i.e., its (8) stereocisomer). In a preferred

embodiment of the invention, the term "substantially

free of its (S) stereoisomer” means that the compound is

made up of at least about 90% by weight of its (R)
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stereoisomer.

In a more preferred embodiment of the invention,

the term "substantially free of its (S) stereoisomerTM

means that the compound is made up of at least about 95%

by weight of its (R) stereoisomer and about 5% by weight

or less of 1its (S) stereoisomer. In an even more

preferred embodiment, the term "substantially free of

its (8) stereoisomer"” means that the compound is made up

of at least about 99% by weight of its (R) stereoisomer

and about 1% or less of its (S) stereoisomer. In another

preferred embodiment, the term "substantially free of

its (S) stereoisomer" means that the compound is made up

of nearly 100% by weight of its (R) stereoisomer. The

above percentages are based on the total amount of the

combined sterecisomers of the compound.

The term "therapeutically effective amount" of a

compound of this invention means an amount effective to

antagonize abnormal level of CRF or treat the symptoms

of affective disorder, anxiety or depression in a host.

As used herein, the term "labeled" 1is meant that

the compound is either directly or indirectly 1labeled

with a label which provides a detectable signal, e.g.

radioisotope, fluorescers, enzyme, antibodies, particles

such as magnetic particles, chemiluminescer, p32, 1131,

and At211, etc.
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Syntheses

Many organic compounds exist in optically active

forms, i.e., they have the ability to rotate the plane

of plane-polarized 1light. In describing an optically

active compound, the prefixes D and L or R and S are

used to denote the absoclute configuration of the

molecule about its chiral center(s). The prefixes d and

1 or (+) and (-) are employed to designate the sign of

rotation of plane-polarized light by the compound, with

(-) or 1 meaning that the compound is levorotatory. A

compound prefixed with (+) or d is dextrorotatory. For a

given chemical structure, these compounds, called

stereoisomers, are identical except that they are mirror

images of one another. A specific stereoisomer may also

be referred to as an enantiomer, and a mixture of such

isomers is often called an enantiomeric mixture. A 50:50

mixture of enantiomers 1is referred to as a racemic

mixture.

The present invention includes all stereoisomeric

forms of the compounds of the formula I. Centers of

asymmetry that are present in the compounds of formula I

can all independently of one another have S

configuration or R configuration. The prefixes d and 1

or (+) and (-) are employed to designate the sign of

rotation of plane-polarized light by the compound, with

(-) or 1 meaning that the compound is levorotatory. A

compound prefixed with (+) or d is dextrorotatory. The

invention includes all possible enantiomers and

diastereomers and mixtures of two or more stereoisomers,

for example mixtures of enantiomers and/or
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diastereomers, in all ratios. Thus, enantiomers are a

subject of the invention in enantiomerically pure form,

both as levorotatory and as dextrorotatory antipodes, in

the form of racemates and in the form of mixtures of the

two enantiomers in all ratios. In the case of a

cis/trans isomerism the invention includes both the cis

form and the trans form as well as mixtures of these

forms in all ratios. The preparation of individual

stereolsomers c¢an be carried out, if desired, by

separation of a mixture by customary methods, for

example by chromatography or crystallization, by the use

of stereochemically uniform starting materials for the

synthesis or by stereoselective synthesis. Optionally a

derivatization can be carried out before a separation of

stereoisomers. The separation of a mixture of

stereoisomers can be carried out at the stage of the

compounds of the formula I or at the stage of an

intermediate during the synthesis. The present invention

also includes all tautomeric forms of the compounds of

formula (I).

The compound of Formula (I) may be prepared from

using the procedures outlined in Scheme 1.

Scheme 1
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A compound of Formula (II), where X = F, may be

treated with a metal alkoxide (e.g. sodium methoxide,

potassium methoxide; pre-formed or generated in situ) in

an 1lnert solvent to generate an intermediate of Formula5

(ITI). Inert solvents may include, but are not limited

to, alkyl alcohols (1 to 8 carbons, preferably methanol

or ethanol), 1lower alkanenitriles (1 to 6 carbons,

preferably acetonitrile), water, dialkyl ethers

10 (preferably diethyl ether), c¢yclic ethers (preferably
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tetrahydrofuran or 1,4-dioxane), N,N-dialkylformamides

(preferably dimethylformamide), N,N-dialkylacetamides

(preferably dimethylacetamide), cyclic amides

(preferably N-methylpyrrolidin-2-one), dialkylsulfoxides

(preferably dimethylsulfoxide) or aromatic hydrocarbons

(preferably Dbenzene or toluene). Preferred reaction

temperatures range from 0°C to 100°C.

Alternatively, a compound of Formula (II), where X

= OH, may be treated with an alkylating agent in the

presence of a base in an inert solvent to generate an

intermediate of Formula (IT11). Alkylating agents

include, but are not limited to, halcalkanes (e.g.

CH3I), dialkyl sulfates (e.g. MeyS0O4) or alkyl trifluoro-

sulfonates (e.g. CH303SCF3) .

Bases may include, but are not limited to, alkali

metals, alkali metal hydrides (preferably sodium

hydride), alkali metal alkoxides (1 to 6

carbons) (preferably sodium methoxide or sodium

ethoxide), alkaline earth metal hydrides, alkali metal

carbonates, alkaline metal carbonates, transition metal

carbonates (e.g. silver carbonate), alkali metal

dialkylamides (preferably 1lithium di-isopropylamide},

alkali metal bicarbonates, alkali metal hydroxides,

alkali metal bis({trialkylsilyl)amides (preferably sodium

bis(trimethylsilyl)amide), trialkyl amines (preferably

24-
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N,N-di-isopropyl-N-ethyl amine) or aromatic amines

{(preferably pyridine).

Inert sclvents may include, but are not limited to,

halocarbons (1 to 8 carbons, 1 to 8 halogens), lower

alkanenitriles (1 to 6 carbons, preferably

acetonitrile), water, dialkyl ethers (preferably diethyl

ether), cyclic ethers (preferably tetrahydrofuran or

1,4-dioxane), N,N-dialkylformamides (preferably

dimethylformamide), N,N-dialkylacetamides (preferably

dimethylacetamide) , cyclic amides (preferably N-

methylpyrrolidin-2-one), dialkylsulfoxides (preferably

dimethylsulfoxide) or aromatic hydrocarbons (preferably

benzene or toluene). Preferred reaction temperatures

range from 50°C to 150°C.

A compound of Formula (III) may be transformed to a

compound of Formula (IV) by reaction with a brominating

agent in the presence or absence of an additive in an

inert solvent. Brominating agents include, but are not

limited to, N-bromosuccinimide - 2,2’'-azobisisobutyro-

nitrile (AIBN), N-bromophthalimide - 2,2'-azobisiso-

butyronitrile (AIBN)), bromine. Additives include, but

are not limited to, alkali metal phosphates (e.g. K3POg4,

Na3;P0O,s), alkali metal hydrogen phosphates (e.g. Naj;HPO4,

K>,HPQ4) , alkali metal dihydrogen phosphates (e.g.

NaH;PO;, KH;PO,). Inert solvents include, but are not
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limited to, halocarbons (1 to 6 carbons, 1 to 6 halogens

(preferably chlorine), water, N,N-dialkylformamides

(preferably dimethylformamide), N,N-dialkylacetamides

(preferably dimethylacetamide), cyclic amides

(preferably N-methylpyrrolidin-2-one) . Reaction

temperatures range from 0°0C to 200°C (preferably 20°C to

1200¢C) .

A compound of Formula (IV) may be converted to a

compound of Formula (V) by segquential reactions with (1)

an alkyl 1lithium in an inert solvent at temperatures

ranging from -100°C to 50°C; (2) a compound of the

Formula B(OR®)3; ( where R® is branched or straight chain

alkyl of 1 to 20 carbons) at temperatures ranging fxrom -

100°C to 50°C and (3) an acid in the presence or absence

of water at temperatures ranging from -100°C to 100°C.

Alkyl 1lithiums may be branched or straight chain

compounds c¢ontaining 1 to 20 carbons. Inert solvents

include, but are not limited to, dialkyl ethers

(preferably diethyl ether), cyclic ethers (preferably

tetrahydrofuran or 1,4-dioxane), or aromatic

hydrocarbons (preferably benzene or toluene).

Acids may include, but are not limited to, alkanoic

acids of 2 to 10 carbons (preferably acetic acid),

haloalkanoic acids (2 - 10 carbons, 1-10 halogens, such

as trifluorocacetic acid), aryvlsulfonic acids (preferably

26~
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p-toluenesulfonic acid or benzenesulfonic acid),

alkanesulfonic acids of 1 to 10 carbons (preferably

methanesulfonic acid), hydrochloric acid, sulfuric acid

or phosphoric acid.

A compound of Formula (VII) may be produced by

reaction of a compound of Formula (V) with a compound of

Formula (VI) in the presence of a complex or salt of

palladium or nickel, a base and an inert solvent.

Complexes of palladium or nickel include, but are not

limited to, phosphine complexes such as Pd{PPhs),,

PACl; (PPhj) 2, NiC1l,; (PPhj),, or [1,1-

bis (diphenylphosphino) ferrocenel -dichloropalladium.

Bases may include, but are not limited to, alkali

metals, alkali metal hydrides (preferably sodium

hydride), alkali metal alkoxides (1 to 6

carbons) (preferably sodium methoxide or sodium

ethoxide), alkali metal carbonates, alkaline metal

carbonates (e.g. barium carbonate), transition metal

carbonates (e.g. silver carbonate) or trialkyl amines

(e.g. triethyl amine). Inert solvents may include, but

are not limited to, dialkyl ethers (preferably diethyl

ether), cyclic ethers (preferably tetrahydrofuran or

1,4-dioxane), or aromatic hydrocarbons {preferably

benzene or toluene). Preferred reaction temperatures

range from -100°C to 100°C.

27-
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An intermediate of Formula (VII) may be reacted

with a base in the presence of an inert solvent to

afford a compound of Formula (VIII), where M 1is an

alkali metal cation (e.g. sodium or potassium). Bases

may include, but are not limited to, alkali metal

hydroxides (e.g. NaOH or KOH), alkali metal alkoxides (1

to 6 carbons) (preferably sodium methoxide or sodium

ethoxide) or alkaline earth metal hydroxides. Inert

solvents may include, but are not 1limited to, alkyl

alcohols (1 to 6 carbons), lower alkanenitriles (1 to 6

carbons, preferably acetonitrile), water, cyclic ethers

(preferably tetrahydrofuran or 1,4-dioxane), N, N-

dialkylformamides (preferably dimethylformamide), N, N-

dialkylacetamides (preferably dimethylacetamide), cyclic

amides (preferably N-methylpyrrolidin-2-one),

dialkylsulfoxides (preferably dimethylsulfoxide) .

Preferred reaction temperatures range from 0°C to 150°C.

Compounds of Formula (VIII) may be treated with

hydrazine-hydrate in the presence of an acid and an

inert solvent at temperatures ranging from 0°C to 200°C,

preferably 70°C to 150°9C, to produce compounds of

Formula (IX). Acids may include, but are not limited to,

alkanoic acids of 2 to 10 carbons (preferably acetic

acid), halocalkanoic acids (2 - 10 carbons, 1-10

halogens, such as trifluorocacetic acid), arylsulfonic

28-
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acids (preferably p-toluenesulfonic acid or

benzenesulfonic acid), alkanesulfonic acids of 1 to 10

carbons (preferably methanesulfonic acid), hydrochloric

acid, sulfuric acid or phosphoric acid.

Inert solvents may include, but are not limited to,

water, alkyl alcohols (1L to 8 carbons, preferably

methanol or ethanol), lower alkanenitriles (1 to 6

carbons, preferably acetonitrile), cyclic ethers

(preferably tetrahydrofuran or 1,4-dioxane), N, N-

dialkylformamides (preferably dimethylformamide), N,N-

dialkylacetamides (preferably dimethylacetamide), cyclic

amides (preferably N;methylpyrrolidin—Z—one),

dialkylsulfoxides (preferably dimethylsulfoxide) or

aromatic hydrocarbons (preferably benzene or toluene).

A compound of Formula (IX) may be reacted with

compounds of Formula H;C(C=NH)OR® (where RC is alkyl (1-6

carbons)) 1in the presence or absence of an acid in the

presence of an inert solvent at temperatures ranging

from 0°C to 2009 to produce a compound of Formula (X).

Acids may include, but are not limited to alkanoic acids

of 2 to 10 carbons (preferably acetic acid),

haloalkanoic acids (2 - 10 carbons, 1-10 halogens, such

as trifluorcacetic acid), arylsulfonic acids (preferably

p-toluenesulfonic acid or benzenesulfonic acid),

alkanesulfonic acids of 1 to 10 carbons (preferably
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or phosphoric acid. Stoichiometric or catalytic amounts

of such acids may be used.

Inert solvents may include, but are not limited to,

water, alkanenitriles (1 to 6 carbons, preferably

acetonitrile), halocarbons of 1 to 6 carbons and 1 to 6

halogens (preferably dichloroethane or chloroform),

alkyl alcohols of 1 to 10 carbons (preferably ethanol),

dialkyl ethers (4 to 12 carbons, preferably diethyl

ether or di-isopropylether) or cyclic ethers such as

dioxan or tetrahydrofuran. Preferred temperatures range

from 0°C to 100°cC.

A compound of Formula (X) may be converted to an

intermediate compound of Formula (XI) by treatment with

compounds C=O(Rd)2 (where RY is halogen (preferably

chlorine), alkoxy (1 to 4 carbons) or alkylthio (1 to 4

carbons)) 1in the presence or absence of a base in an

inert solvent at reaction temperatures from -50°C to

200°C. Bases may include, but are not limited to, alkali

metal hydrides (preferably sodium hydride), alkali metal

alkoxides (1 to 6 carbons) (preferably sodium methoxide

or sodium ethoxide), alkali metal carbonates, alkali

metal hydroxides, trialkyl amines (preferably N,N-di-
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isopropyl-N-ethyl amine or triethylamine) or aromatic

amines (preferably pyridine).

Inert solvents may include, but are not limited to,

alkyl alcohols (1 to 8 carbons, preferably methancl or

ethanol), lower alkanenitriles (1 to 6 carbons,

preferably acetonitrile), cyclic ethers (preferably

tetrahydrofuran or 1,4-dioxane), N,N-dialkylformamides

(preferably dimethylformamide), N,N-dialkylacetamides

(preferably dimethylacetamide), cyclic amides

(preferably N-methylpyrrolidin-2-one), dialkylsulfoxides

(preferably dimethylsulfoxide) or aromatic hydrocarbons

(preferably benzene or toluene).

A compound of Formula (XI) may be treated with a

halogenating agent in the presence or absence of a base

in the presence or absence of an inert solvent at

reaction temperatures ranging from -80°C to 250°9C to

give a halogenated intermediate (XII) (where X 1is

halogen) . Halogenating agents include, but are not

limited to, 80Clz, POClz, PClz, PClsg, POBr3z, PBr3 or

PBrg. Bases may include, but are not 1limited to,

trialkyl amines (preferably N,N-di-isopropyl-N-ethyl

amine or triethylamine) or aromatic amines (preferably

N, N-diethylaniline) .

Inert solvents may include, but are not limited to,

N, N-dialkylformamides (preferably dimethylformamide),
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N,N-dialkylacetamides (preferably dimethylacetamide),

cyclic amides (preferably N-methylpyrrolidin-2-one) oOr

aromatic hydrocarbons (preferably benzene or toluene).

Preferred reaction temperatures range from 20°C to

200°cC.

A compound of Formula (XII) may be reacted with an

alkyl amine in the presence or absence of a base in the

presence or absence of an inert solvent at reaction

temperatures ranging from -80 to 250°C to generate

compounds of Formula (I). Bases may include, but are not

limited to, alkali metal hydrides (preferably sodium

hydride), alkali metal alkoxides (1 to 6

carbons) (preferably sodium methoxide or . sodium

ethoxide), alkaline earth metal hydrides, alkali metal

dialkylamides (preferably lithium di-isopropylamide),

alkali metal carbonates, alkali metal bicarbonates,

alkali metal bis(trialkylsilyl)amides (preferably sodium

bis(trimethylsilyl)amide), trialkyl amines (preferably

N,N-di-isopropyl-N-ethyl amine) or aromatic amines

(preferably pyridine).

Inert solvents may include, but are not limited to,

alkyl alcohols (1 to 8 carbons, preferably methanol or

ethanol), lower alkanenitriles (1 to 6 carbons,

preferably acetonitrile), dialkyl ethers (preferably

diethyl ether), cyclic ethers (preferably
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tetrahydrofuran or 1,4-dioxane), N,N-dialkylformamides

(preferably dimethylformamide), N,N-dialkylacetamides

(preferably dimethylacetamide), cyclic amides

(preferably N-methylpyrrolidin-2-one), dialkylsulfoxides

(preferably dimethylsulfoxide), aromatic hydrocarbons

(preferably benzene or toluene) or haloalkanes of 1 to

10 carbons and 1 to 10 halogens (preferably

dichloroethane) . Preferred reaction temperatures range

from 0°C to 140°cC.

The compounds of the invention may be prepared as

radiolabeled compounds by carrying out their synthesis

using precursors comprising at least one atom that is a

radioisotope. The radicisotope 1s preferably selected

from of at least one of carbon (preferably l4cy,

hydrogen (preferably 3H), sulfur (preferably 35g), or

iodine (preferably 1257) . Such radiolabeled probes are

conveniently synthesized by a radioisotope supplier

specializing in custom synthesis of radiolabeled probe

compounds. Such suppliers include Amersham Corporation,

Arlington Heights, Ill.; Cambridge Isotope Laboratories,

Inc. Andover, Mass.; SRI International, Menlo Park,

Calif.; Wizard Laboratories, West Sacramento, Calif.;

ChemSyn Laboratories, Lexena, KS; American Radiolabeled

Chemicals, Inc., St.Louis, Mo.; and Moravek Biochemicals

Inc., Brea, Calif.

Tritium labeled probe compounds may also

conveniently be prepared catalytically via platinum-

catalyzed exchange in tritiated acetic acid, acid-
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catalyzed exchange in tritiated trifluorocacetic acid, or

heterogeneous-catalyzed exchange with tritium gas. Such

preparations are also conveniently carried out as a

custom radiolabeling by any of the suppliers listed in

the preceding paragraph using the compound of the

invention as substrate. In addition, certain precursors

may be subjected to tritium-halogen exchange with

tritium gas, tritium gas reduction of unsaturated bonds,

or reduction using sodium borotritide, as appropriate.

Receptor autoradiography (receptor mapping) may be

carried out in vitro as described by Kuhar in sections

8.1.1 to 8.1.9 of Current Protocols in Pharmacology

(1998) John Wiley & Sons, New York, using radiolabeled

compounds of the invention.

EXAMPLES

Analytical data were recorded for the compounds

described below using the following general procedures.

Proton NMR spectra were recorded on a Varian VXR or

Unity 300 FT-NMR instruments (300 MHz); chemical shifts

were recorded in pPpm (8) from an internal

tetramethysilane standard in deutercchloroform or

deuterodimethylsulfoxide as specified Dbelow. Mass

spectra (MS) or high resolution mass spectra (HRMS) were

recorded on a Finnegan MAT 8230 spectrometer or a

Hewlett Packard 5988A model spectrometer (using chemi-

ionization (CI) with NH3 as the carrier gas,
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ionization (APCI) or gas chromatography (GC)). Melting

points were recorded on a MelTemp 3.0 heating block

apparatus and are uncorrected. Boiling points are

uncorrected. All pH determinations during workup were

made with indicator paper.

Reagents were purchased from commercial sources

and, where necessary, purified prior to use according to

the general procedures outlined by D. Perrin and W.L.F.

Armarego, Purification of Laboratory Chemicals, 3rd ed.,

(New York: Pergamon Press, 1988). Chromatography was

performed on silica gel wusing the solvent systems

indicated below. For mixed solvent systems, the volume

ratios are given. Otherwise, parts and percentages are

by weight. Commonly used abbreviations are: DMF (N,N-

dimethylformamide}, EtOH (ethanol), MeOH (methanol),

EtOAc (ethyl acetate), HOAc (acetic acid), DME (1,2-

diethoxyethane) and THF (tetrahydrofuran).

The following examples are provided to describe the

invention in further detail. These examples, which set

forth the best mode presently contemplated for carrying

out the invention, are intended to illustrate and not to

limit the invention.

EXAMPLE 1
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Preparation of 2,7-dimethyl1-8-(2-methv]l-6-methoxypyrid-

3-v1)[1,5-a]l-pyrazolo-[1,3,5]-triazin-4 (3H) -one

A. 2-Methoxy-6-methylpyridine.

Sodium (31.0 g, 1.35 mol) was added portionwise to

methanol (500 mL) over 30 min with stirring in a flask

equipped with a reflux cindenser. After the addition

was complete, the reaction mixture was allowed to cool

to ambient temperature. 2-Fluoro-6-methylpyridine (50

g, 450 mmol) was added portionwise with stirring. The

reaction mixture was then heated to reflux temperature

and stirred for 48 h. The mix was then cooled to

ambient temperature and solvent was removed in vacuo to

provide a yellow oil. The residue was taken up in water

(500 mL) and three extractions with ether (200 mL) were

performed. The combined organic layers were dried over

MgS0O,;, filtered and solvent was removed 1in wvacuoc from

the filtrate to give a vellow liguid: 'H-NMR (CDC1l;, 300

MHz): 8 7.44 (44, 1H, J = 8, 7), 6.71 (4, 1H, J = 7),

6£.53 (d, 1H, J = 8), 3.91 (s, 3H), 2.45 (s, 3H).

B. 2-Methoxy-6-methylpyridine.

A mixture of 2-hydroxy-6-methylpyridine (6.85 g,

62.8 mmol}, silver carbonate (22.5 g, 81.6 mmol),

iodomethane (39.1 mL, 628 mmol) and chloroform (200 mL)

was stirred at ambient temperature for 40 h in the dark.

The reaction mixture was filtered through celite. The
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collected solid was washed with ether. The combined

filtrates were concentrated in vacuo to give a 1liquid

(6.25 g), which was identical to the product from Part

A.

C. 6-Methoxy-3-bromo-2-methylpyridine.

A mixture of 2-methoxy-6-methylpyridine (17.0 g,

138 mmol) and a solution of disodium hydrogen phosphate

(0.15M in water, 250 mL) was stirred at room

temperature. Bromine (7.1 mL, 138 mmol) was added

dropwise over 15 min via an addition funnel. The

reaction mixture was then stirred at room temperature

for 4 h. The clear colorless solution was diluted with

water (500 mL) and extracted with dichloromethane (200

mL) three times. The combined organic layers were dried

over MgSO,, filtered and solvent was removed in vacuo

from the filtrate to give a vyellow 1liquid. Flash

chromatography on silica gel (EtOAc:hexane::1:20) and

removal of solvent from the desired combined fractions

afforded a clear colorless liquid (15.4 g): 'H-NMR(CDCls,

300 MHz): & 7.60(4d, 1H, Jd = 8), 6.46 (d, 1H, J = 8),

3.89 (s, 3H), 2.54 (s, 3H).

D. 6-Methoxy-2-methylpyridine-3-boronic acid.

A solution of 6-methoxy-3-bromo-2-methylpyridine

(59.8 g, 296 mmol) in dry THF (429 mL) was cooled with
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stirring to ~ -78 °C under a nitrogen atmosphere. A

solution of n-butyl lithium (2.5 M, 130.4 mL, 326 mmol)

in hexane was added dropwise over 30 min. The reaction

mixture was stirred for 3 h at ~ -78 °C. A solution of

tri-isopropyl borate (102.7 mL, 445 mmol) in dry THF

(100 mL) was added dropwise over 30 min. The reaction

mixture was warméd to ambient temperature with stirring

over 16 h. Acetic acid (37.35 g, 622 mmol), then water

(110 mL) were added to the reaction mixture with

stirring. After 2h, the layers were separated and the

organic layer was concentrated in vacuo. The residue

was taken up in 2-propanol (750 mL) and solvent was

removed on a rotary evaporator (bath temperature ~ 50

°cy . The residue was triturated with ether. The

product was collected by filtration and dried in wvacuo

(48.4 g) : mp > 200 °C; 'H-NMR(CD;OH, 300 MHz): & 7.83

(d, 14, J = 8), 6.56 (d, 1H, J = 8), 3.85 (s, 3H), 2.44

(s, 3H); GC-MS: 168 (M" + H).

E. 2-Methyl-3-(5-methylisoxazol-4-y1l)-6-

methoxypyridine.

A mixture of 4-icdo-5-methylisoxazole (18.2 g, 87

mmol), 6-methoxy-2-methylpyridine-3-boronic acid (14.6

g, 87 mmol), sodium bicarbonate (22.0 g, 262 mmol),

water (150 mL) and DME (150 mL) was degassed three times
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with stirring by the application of a wvacuum and then

introduction of a nitrogen atmosphere. [1,1-

Bis (diphenylphosphino) ferrocene}-dichloropalladium (II)

(2.14 g, 2.6 mmol) was added in one portion. The

reaction mixture was degassed as before. The reaction

mixture was then stirred at 80 °C for 4 h, then it was

cooled to ambient temperature. Three extractions with

EtOAc, drying the combined organic layers over MgSOy,

filtration and removal of solvent in vacuo afforded an

oil. Flash chromatography (EtOACc :hexane: :1:9) and

removal of solvent in vacuo from the desired fractions

gave the product (7.15 g): 'H-NMR(CDCls;, 300 MHz): & 8.16

(s, 1H), 7.33 (4, 1H, J = 8), 6.63 (d, 1H, J = 8), 3.95

(s, 3H), 2.35 (s, 6H); APCI'-MS: 205 (M" + H).

F. 1-Cyano-1-(2-methyl-6-methoxypyrid-3-yl)propan-2-

one, sodium salt.

A mixture of sodium methoxide (25% w/w, 13 mL, 70

mmol), 2-methyl-3-(5-methylisoxazol-4-yl)-6-

methoxypyridine (7.15 g, 35 mmol) and methanol (50 mL)

was stirred at room temperature for 16 h. Solvent was

removed in vacuo to give a yellow o0il. Trituration with

ether, filtration and drying in vacuo afforded the crude

product as a white solid (9.3 g).
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G. 5-Amino-4- (2-methyl-6-methoxypyrid-3-yl)-3-

methylpyrazole.

A mixture of 1l-cyano-1-(2-methyl-6-methoxypyrid-3-

vl)propan-2-one, sodium salt (9.3 g), hydrazine-hydrate

(6 mL, 123.3 mmol) and glacial acetic acid (150 mL) was

stirred at room temperature for 4 h. The reaction

mixture was concentrated in wvacuo. The residue was

dissolved in 1N HC1l and the resulting solution was

extracted with EtOAc two times. A 1N NaOH solution was

added to the agueous layer until pH = 12. The resulting

semi-solution was extracted three times with ethyl

acetate. The combined organic layers were dried over

MgSO4 and filtered. Solvent was removed in wvacuo to

give a viscous o0il (5.8 g): lH-NMR (CDCl3, 300 MHz):

7.37 (4, 2H, J = 8), 6.62 (d, 2H, J = 8), 3.95 (s, 3H),

2.36 (s, 3H), 2.08 (s, 3H); APCI'-MS: 219 (M" + H); 260

(M" + CH3CN) .

H. 5-Acetamidino-4- (2-methyl-6-methoxypyrid-3-yl)-3-

methylpyrazole, acetic acid salt.

Ethyl acetamidate hydrochloride (6.46g, 52.2 mmol)

was added quickly to a rapidly stirred mixture of

potassium carbonate (6.95g, 50.0 mol), dichloromethane

(60 mL) and water (150 mL). The layers were separated

and the aqueous layer was extracted with dichloromethane

-40-
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(2 X 60 mL). The combined organic layers were dried

over MgS0O4 and filtered. Solvent was removed by simple

distillation and the pot residue, a clear pale vyellow

ligquid, was used without further purification.

5 Glacial acetic acid (1.0 mL, 17.4 mmol) was added

to a stirred mixture of 5-amino-4-(2-methyl-6-

methoxypyrid-3-yl)-3-methylpyrazole (3.8g, 17.4 mmol),

ethyl acetamidate free base and dichloromethane (100

mL). The resulting reaction mixture was stirred at room

10 temperature for 16 h; at the end of which time, it was

concentrated in vacuo, The residue was triturated with

ether, the product was filtered and washed with copious

amounts of ether. The white solid was dried in vacuo

(5.4 g): 'H-NMR (CD3;OH, 300 MHz): 7.43 (4, 2H, J = 8),

15 6.69 (4, 2H, J = 8), 4.9 (br s, 2H), 3.93 (s, 3H), 2.31

(s, 3H), 2.24 (s, 3H), 2.13 (s, 3H), 1.88 (s, 3H);

APCI*-MS: 260 (M" + H).

I. 2,7-dimethyl-8-(2-methyl-6-methoxypyrid-3-y1)[1,5-

al-pyrazolo-[1,3,5]-triazin-4(3H) -one.

20 Sodium pellets (3.9 g, 169 mmol) were added

portionwise to ethanol (200 mL) with vigorous stirring.

After all the sodium reacted, 5-acetamidino-4-(2-methyl-

6-methoxypyrid-3-yl)-3-methylpyrazole, acetic acid salt

(5.4 g, 16.9 mmol) and diethyl carbonate ( 16.4 mL,

25 135.3 mmol) were added. The resulting reaction mixture

41-
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was heated to reflux temperature and stirred for 18

hours. The mix was cooled to zroom temperature and

solvent was removed in vacuo. The residue was dissolved

in water and a 1N HCl solution was added slowly until pH

~ 6. The agueous layer was extracted with EtOAc three

times; the combined organic layers were dried over MgSO4g

and filtered. Solvent was removed in vacuo to give a

solid. Trituration with ether, filtration and drying in

vacuo afforded a white solid (3.9 g): 'H-NMR (CD;OH, 300

MHz): 7.49 (4, 2H, J = 8), 6.69 (d, 2H, J = 8), 3.93 (s,

3H), 2.35 (s, 3H), 2.28 (s, 3H), 2.24 (s, 3H); APCI’'-MS:

286 (M" + H).

EXAMPLE 2

Preparation of 4-((R)-2-butyvlamino)2,7-dimethyl-8-

(2-methyl-6-methoxypyrid-3-v1)[1,5-a]l-pyrazolo-1,3,5-

triazine

A. 4-Chloro-2,7-dimethyl-8-(2-methyl-6-methoxypyrid-3-

v1)[1l,5-al]-pyrazolotriazine.

A mixture of 2,7-dimethyl-8-(2-methyl-6-

methoxypyrid-3-yl)[1l,5-al-pyrazolo-1,3,5-triazin-4-one

(Example 1, 3.9 g, 13.7 mmol), di-isopropyl-ethylamine

(9.5 mL, 54.7 mmol), phosphorus oxychloride (5.1 mL,

54.7 mmol) and toluene (75 mL) was stirred at reflux

temperature for 4 h. The volatiles were removed in

vacuo. The residue was loaded on a pad of silica gel on

celite and eluted with a 1:1 mixture of EtOAc and

42—
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hexane. Solvent was removed in vacuo from the filtrate

to give an oil.

B. 4- ((R)-2-butylamino)2,7-dimethyl-8-(2-methyl-6-

methoxypyrid-3-y1l)[1l,5-al]-pyrazolo-1,3,5-triazine.

A mixture of 4-chloro-2,7-dimethyl-8-(2-methyl-6-

methoxypyrid-3-yl1l)[1l,5-al-pyrazolotriazine, (R}-2-

butylamine (2.0 mL, 20.5 mmol), di-isopropyl-ethylamine

(9.5 mL, 54.7 mmol) and dry THF (25 mL) was stirred at

ambient temperature for 18 hours. Solvent was removed in

vacuo. Column chromatography of the residue (first

using EtOAc:hexane::1:2, then using EtOAc:hexane::1:4)

afforded the product. Removal of solvent in vacuo gave

a white solid (2.3 g): mp = 118.3 ©°c ; lH-NMR (CDCl3,

300 MHz): & 7.41 (4, 1H, J0 = 8), 6.63 (d, 1H, J = 8),

6.25 (br 4, 1H, J = 9), 4.35-4.30 {(m, 1H), 3.95 (s, 3H),

2.49 (s, 3H), 2.35 (s, 3H), 2.30 (s, 3H), 1.76-1.66 (m,

2H), 1.34 (4, 3H, J = 7), 1.02 (t, 3H, J = 7); L13Cc-NMR

(cpcls, 100.52 MHz): & 163.8, 163.0, 155.7, 153.7,

147.8, 146.6, 141.6, 118.5, 107.4, 106.6, 53.3, 48.2,

29.7, 26.1, 22.9, 20.4, 13.1, 10.3; IR (neat, KBr, cm~

ly. 3380 (m), 3371 (m), 2968 (m), 2928 (m), 2872 (w),

1621 (s), 1588 (s), 1544 (s), 1489 (s), 1460 (s), 1425

(s)y, 1413 (s), 1364 (s), 1346 (m), 1304 (s), 1275 (s),

1247 (s), 1198 (m), 1152 (m), 1134 (m), 1112 (m), 1034

43~
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(s}, 1003 (m) ; ESI (+)-HRMS: Calcd for C18H24NgO:

341.2089; Found: 341.2093 (Mt + H). Anal. Calcd for

C18H24NgO: C, 63.51, H, 7.12, N, 24.69; Found: C, 63.67,

H, 7.00, N, 24.49.

Utility

Rat CRF Receptor Binding Assay for the Evaluation

of Biological Activity.

Receptor binding affinity to rat cortical receptors

was assayed according to the published methods (E.B. De

Souza, J. Neuroscience, 7: 88 (1987).

Curves of the inhibition of [125I—Tyr0]—o—CRF

binding to cell membranes at various dilutions of test

drug were analyzed by the iterative curve fitting

program LIGAND [P.J. Munson and D. Rodbard, Anal.

Biochem. 107:220 (1980), which provides Ki values for

inhibition which are then used to assess biological

activity.

Inhibition of CRF-Stimulated Adenylate Cyclase Activity

Inhibition of CRF-stimulated adenylate cyclase

activity can be performed as described by G. Battaglia

et al. Synapse 1:572 (15987). Briefly, assays are

carried out at 37° C for 10 min in 200 ml of buffer

containing 100 mM Tris-HCl (pH 7.4 at 37° C), 10 mM

MgClo, 0.4 mM EGTA, 0.1% BSA, 1 mM
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isobutylmethylxanthine (IBMX), 250 units/ml

phosphocreatine kinase, 5 mM creatine phosphate, 100 mM

guanosine 5'-triphosphate, 100 nM oCRF, antagonist

peptides (concentration range 1079 to 10-6M) and 0.8 mg

original wet weight tissue (approximately 40-60 mg

protein) . Reactions are initiated by the addition of 1

mM ATP/32P]ATP (approximately 2-4 mCi/tube) and

terminated by the addition of 100 ml of 50 mM Tris-HCL,

45 mM ATP and 2% sodium dodecyl sulfate. In order to

monitor the recovery of CcAMP, 1 wl of [3H] cAMP

(approximately 40,000 dpm) is added to each tube prior

to separation. The separation of [32P]caMP from

[32P]ATP is perférmed by sequential elution over Dowex
and alumina columns.

In vivo Biliological Assay

The in wvivo activity of a compound of the present

invention <can be assessed using any one of the

bioclogical assays available and accepted within the art.

Illustrative of these tests include the Acoustic Startle

Assay, the Stalir Climbing Test, and the Chronic

Administration Assay. These and other models useful for

the testing of compounds of the present invention have

been outlined in C.W. Berridge and A.J. Dunn Brain

Research Reviews 15:71 (1990).

45—
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A compound may be tested in any species of rodent

or small mammal.

A compound of this invention has utility in the

treatment of imbalances associated with abnormal levels

5 of corticotropin releasing factor in patients suffering

from depression, affective disorders, and/or anxiety.

A compound of this invention can be administered to

treat these abnormalities by means that produce contact

of the active agent with the agent’'s site of action in

10 the body of a mammal. The compounds can be administered

by any conventional means available for use in

conjunction with pharmaceuticals either as individual

therapeutic agent or in combination of therapeutic

agents. It can be administered alone, but will generally

15 be administered with a pharmaceutical carrier selected

on the basis of the chosen route of administration and

standard pharmaceutical practice.

The dosage administered will wvary depending on the

use and known factors such as pharmacodynamic character

20 of the particular agent, and its mode and route of

administration; the recipient’'s age, weight, and health;

nature and extent of symptoms; kind of concurrent

treatment; frequency of treatment; and desired effect.

For use in the treatment of said diseases or conditions,

25 a compound of this invention can be orally administered
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daily at a dosage of the active ingredient of 0.002 to

200 mg/kg of body weight. Ordinarily, a dose of 0.01 to

10 mg/kg in divided doses one to four times a day, or in

sustained release formulation will be effective 1in

obtaining the desired pharmacological effect.

Dosage forms (compositions) suitable for

administration contain from about 1 mg to about 100 mg

of active ingredient per unit. In these pharmaceutical

compositions, the active ingredient will ordinarily be

present in an amount of about 0.5 to 95% by weight based

on the total weight of the composition.

The active ingredient can be administered orally is

solid dosage forms, such as capsules, tablets and

powders; or in ligquid forms such as elixirs, syrups,

and/or suspensions. The compounds of this invention can

also be administered parenterally in sterile liquid dose

formulations.

Gelatin capsules can be used to contain the active

ingredient and a suitable carrier such as but not

limited to lactose, starch, magnesium stearate, steric

acid, or cellulose derivatives. Similar diluents can be

used to make compressed tablets. Both tablets and

capsules can be manufactured as sustained release

products to provide for continuous release of medication

over a period of time. Compressed tablets can be sugar-

47~
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coated or film-coated to mask any unpleasant taste, or

used to protect the active ingredients from the

atmosphere, or to allow selective disintegration of the

tablet in the gastrointestinal tract.

Liguid dose forms for oral administration can

contain coloring or flavoring agents to increase patient

acceptance.

In general, water, pharmaceutically acceptable

oils, saline, agqueous dextrose (glucose), and related

sugar solutions and glycols, such as propylene glycol or

polyethylene glycol, are suitable carriers for

parenteral solutions. Solutions for parenteral

administration preferably contain a water soluble salt

of the active ingredient, suitable stabilizing agents,

and 1f necessary, butter substances. Antioxidizing

agents, such as sodium Dbisulfite, sodium sulfite, or

ascorbic acid, either alone or in combination, are

suitable stabilizing agents. Also used are citric acid

and its salts, and EDTA. In addition, parenteral

solutions can contain preservatives such as benzalkonium

chloride, methyl- or propyl-paraben, and chlorobutanol.

Suitable pharmaceutical carriers are described in

"Remington’s Pharmaceutical Sciences", A. Osol, a

standard reference in the field.

-48-
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Useful pharmaceutical dosage-forms for

administration of the compounds of this invention can be

illustrated as follows:

Capsules

A large number of units capsules are prepared by

filling standard two-piece hard gelatin capsules each

with 100 mg of powdered active ingredient, 150 mg

lactose, 50 mg cellulose, and 6 mg magnesium stearate.

Soft Gelatin Capsules

A mixture of active ingredient in a digestible o0il
such as soybean, cottonseed o0il, or olive o0il |is

prepared and injected by means of a positive

displacement was pumped into gelatin to form soft

gelatin capsules containing 100 mg of the active

ingredient. The capsules were washed and dried.

Tablets

A large number of tablets are prepared by

conventional procedures so that the dosage unit was 100

mg active ingredient, 0.2 mg of colloidal silicon

dioxide, 5 mg of magnesium stearate, 275 mg of

microcrystalline cellulose, 11 mg of starch, and 98.8 mg

lactose. Appropriate coatings may be applied to

increase palatability or delayed adsorption.

-49-
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The compounds of this invention may also be used as

reagents or standards in the Dbiochemical study of

neurological function, dysfunction, and disease.

Although the present invention has been described

and exemplified in terms of certain preferred

embodiments, other embodiments will be apparent to those

skilled in the art. The invention 1is, therefore, not

limited to the particular embodiments described and

exemplified, but is capable of modification or variation

without departing ffom the spirit of the invention, the

full scope of which 1is delineated by the appended

claims.

6293



WO 02/072202 PCT/US02/06837

10

15

20

What is claimed 1is:

1. A compound of Formula (I):

N

//Lb
N

(1)

isomers thereof, stereoisomeric forms thereof, or

mixtures of stereoisomeric forms thereof,

pharmaceutically acceptable prodrugs thereof, or

pharmaceutically acceptable salt forms.

2. A compound of c¢laim 1, pharmaceutically acceptable

prodrugs thereof, or pharmaceutically acceptable salt

forms thereof, wherein said compound is 4-((R)-2-

butylamino) 2, 7-dimethyl-8-(2-methyl-6-methoxypyrid-3-

vl)[1l,5-al-pyrazolo-1,3,5-triazine.

3. A compound of claim 1, pharmaceutically acceptable

prodrugs thereof, or pharmaceutically acceptable salt

forms thereof, wherein said compound is substantially

free of its (S) stereocisomer.

51-
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4, A compound of claim 1, wherein said compound is 4-

(2-butylamino) 2, 7-dimethyl-8- (2-methyl-6-methoxypyrid-3-

vl1l)[1,5-al-pyrazolo-1,3,5-triazine.

5 5. A compound of claim 1, wherein said compound is 4-

((R)-2-butylamino)2,7-dimethyl-8-(2-methyl-6-

methoxypyrid-3-y1)[1l,5-al-pyrazolo-1,3,5-triazine.

6. A pharmaceutical composition comprising a

10 pharmaceutically acceptable carrier and a

therapeutically effective amount of a compound of claim

1.

7. A pharmaceutical composition comprising a

15 pharmaceutically acceptable carrier and a

therapeutically effective amount of a compound of claim

5.

8. A method of antagonizing a CRF receptor in a

20 mammal, comprising administering to the mammal, a

therapeutically effective amount of a compound as

claimed in claim 1.

9. A method of treating a disorder manifesting

25 hypersecretion of CRF in a warm-blooded animal,

comprising administering to the animal a therapeutically

effective amount of a compound as claimed in claim 1.
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10. A method for the treatment of a disorder, the

treatment of which can be effected or facilitated by

antagonizing CRF, comprising administering to the mammal

a therapeutically effective amount of a compound of

claim 1.

11. A method of antagonizing a CRF receptor 1in a

mammal, comprising administering to the mammal, a

therapeutically effective amount of a compound as

claimed in claim 5.

12. A method of treating anxiety or depression in

mammals, comprising administering to the mammal a

therapeutically effective amount of a compound of claim

1.

13. A method of treating anxiety or depression in

mammals, comprising administering to the mammal a

therapeutically effective amount of a compound of claim

5.

14. A method for screening for ligands for CRF

receptors, which method comprises:

a) carrying out a competitive binding assay with a CRF

receptor, a compound according to c¢laim 1 which is

labelled with a detectable label, and a candidate

ligand; and

b) determining the ability of said candidate ligand to
displace said labelled compound.

53-
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15. A method for detecting CRF receptors in tissue

comprising:

a) contacting a compound of claim 1, which is labelled

with a detectable label, with a tissue, under

conditions that permit binding of the compound to the

tissue; and

b) detecting the labelled compound bound to the tissue.

16. A method of inhibiting the binding of CRF to a CRF-1

receptor, comprising contacting a compound of claim 1

with a solution comprising cells expressing the CRF1

receptor, wherein the compound 1is present 1in the

solution at a concentration sufficient to inhibit the

binding of CRF to the CRF-1 receptor.

17. An article of manufacture comprising:

a) a packaging material;

b) a compound of claim 1; and

c) a label or package insert contained within said

packaging material idicating that said compound is

effective for treating anxiety or depression.
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TITLE

PYRAZOLOPYRIMIDINES AS CRF ANTAGONISTS

FIELD OF THE INVENTION

The present invention relates to novel compounds,

compositions, and methods for the treatment of

psychiatric disorders and neurological diseases,

including major depression, anxiety-related disorders,

post-traumatic stress disorder, supranuclear palsy and

feeding disorders, as well as treatment of

immunological, cardiovascular or heart-related diseases

and colonic hypersensitivity associated with

psychopathological disturbance and stress. In

particular, the present invention relates to novel

pyrazolo[l,5-alpyrimidines, pharmaceutical compositions

containing such compounds and their use in treating

psychiatric disorders, neurological diseases,

immunological, cardiovascular or heart-related diseases

and colonic hypersensitivity associated with

psychopathological disturbance and stress.

BACKGROUND OF THE INVENTION

Corticotropin releasing factor (herein referred to

as CRF), a 41 amino acid peptide, is the primary

physiological regulator of proopiomelanocortin (POMC) -

derived peptide secretion from the anterior pituitary

gland [J. Rivier et al., Proc. Nat. Acad. Sci. (USA)

80:4851 (1983); W. Vale et al., Science 213:1394

(1981)]. In addition to its endocrine role at the

pituitary gland, immunochistochemical localization of

CRF has demonstrated that the hormone has a broad

extrahypothalamic distribution in the central nervous

system and produces a wide spectrum of autonomic,

electrophysiological and behavioral effects consistent

with a neurotransmitter or neuromodulator role in brain

[W. Vale et al., Rec. Prog. Horm. Res. 39:245 (1983);

G.F. Koob, Persp. Behav. Med. 2:39 (1985); E.B. De
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Souza et al., J. Neurosci. 5:3189 (1985)]. There is

also evidence that CRF plays a significant role in
integrating the response of the immune system to

physiological, psychological, and immunological

stressors [J.E. Blalock, Physiological Reviews 69:1

(1989); J.E. Morley, Life Sci. 41:527 (1987)].

Clinical data provide evidence that CRF has a role

in psychiatric disorders and neurological diseases

including depression, anxiety-related disorders and

feeding disorders. A role for CRF has also been

postulated in the etiology and pathophysiology of

Alzheimer’s disease, Parkinson’s disease, Huntington’s

disease, progressive supranuclear palsy and amyotrophic

lateral sclerosis as they relate to the dysfunction of

CRF neurons in the central nervous system [for review

see E.B. De Souza, Hosp. Practice 23:59 (1988)].

In affective disorder, or major depression, the

concentration of CRF is gignificantly increased in the

cerebral spinal fluid (CSF) of drug-free individuals

[C.B. Nemeroff et al., Science 226:1342 (1984); C.M.

Banki et al., Am. J. Psychiatry 144:873 (1987); R.D.

France et al., Biol. Psychiatry 28:86 (1988): M. Arato

et al., Biol Psychiatry 25:355 (1989)]. Furthermore,

the density of CRF receptors is significantly decreased

in the frontal cortex of suicide victims, consistent

with a hypersecretion of CRF [C.B. Nemeroff et al.,

Arch. Gen. Psychiatry 45:577 (1988)]. In addition,

there is a blunted adrenocorticotropin (ACTH) response

to CRF (i.v. administered) observed in depressed

patients [P.W. Gold et al., Am J. Psychiatry 141:619

(1984); F. Holsboer et al., Psychoneuroendocrinology

9:147 (1984); P.W. Gold et al., New Eng. J. Med.

314:1129 (1986)]. Preclinical studies in rats and non-

human primates provide additional support for the

hypothesis that hypersecretion of CRF may be involved

in the symptoms seen in human depression [R.M.

Sapolsky, Arch. Gen. Psychiatry 46:1047 (1989)]. There

is preliminary evidence that tricyclic antidepressants
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can alter CRF levels and thus modulate the numbers of

CRF receptors in brain [Grigoriadis et al.,

Neuropsychopharmacology 2:53 (1989)7].

It has also been postulated that CRF has a role in

the etiology of anxiety-related disorders. CRF produces

anxiogenic effects in animals and interactions between

benzodiazepine / non-benzodiazepine anxiolytics and CRF

have been demonstrated in a variety of behavioral

anxiety models [D.R. Britton et al., Life Sci. 31:363

(1982); C.W. Berridge and A.J. Dunn Regul. Peptides

16:83 (1986)]. Preliminary studies using the putative

CRF receptor antagonist a-helical ovine CRF (9-41) in a

variety of behavioral paradigms demonstrate that the

antagonist produces “anxiolytic-like” effects that are

qualitatively similar to the benzodiazepines [C.W.

Berridge and A.J. Dunn Horm. Behav. 21:393 (1987),

Brain Research Reviews 15:71 (1990)].

Neurochemical, endocrine and receptor binding

studies have all demonstrated interactions between CRF

and benzodiazepine anxiolytics, providing further

evidence for the involvement of CRF in these disorders.

Chlordiazepoxide attenuates the “anxiogenic” effects of

CRF in both the conflict test [K.T. Britton et al.,

Psychopharmacology 86:170 (1985); K.T. Britton et al.,

Psychopharmacology 94:306 (1988)] and in the acoustic

startle test [N.R. Swerdlow et al., Psychopharmacology

88:147 (1986)] in rats. The benzodiazepine receptor

antagonist (Rol15-1788), which was without behavioral

activity alone in the operant conflict test, reversed

the effects of CRF in a dose-dependent manner while the

benzodiazepine inverse agonist (FG7142) enhanced the

actions of CRF [K.T. Britton et al., Psychopharmacology

94:306 (1988)].

It has been further postulated that CRF has a role

in immunological, cardiovascular or heart-related

diseases such as hypertension, tachycardia and

congestive heart failure, stroke, osteoporosis,

premature birth, psychosocial dwarfism, stress-induced
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fever, ulcer, diarrhea, post-operative ileus and

colonic hypersénsitivity associated with
psychopathological disturbance and stress.

The mechanisms and sites of action through which

the standard anxiolytics and antidepressants produce

their therapeutic effects remain to be elucidated. Tt

has been hypothesized however, that they are involved

in the suppression of the CRF hypersecretion that is

observed in these disorders. Of particular interest is

that preliminary studies examining the effects of a CRF

receptor antagonist (a-helical CRF9-41) in a variety

of behavioral paradigms have demonstrated that the CRF

antagonist produces “anxiolytic-like” effects

gqualitatively similar to the benzodiazepines [for

review see G.F. Koob and K.T. Britton, In:

Corticotropin-Releasing Factor: Basic and Clinical

Studies of a Neuropeptide, E.B. De Souza and C.B.

Nemeroff eds., CRC Press p221 (1990)].

DuPont Merck PCT application US94/11050 describes

corticotropin releasing factor antagonist compounds of

the formula:
RS

~

v .

1/“\ //I\N,.R4

and their use to treat psychiatric disorders and

neurological diseases. Included in the description are

fused pyridines and pyrimidines of the formula:
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where: V is CR'TM or N; Z is CR? or N; A is CR’0 or N; and
D is CR*® or N;

WO 98/03510, published in January, 1998, also

describes a series of CRF antagonist compounds having the
5 formula:

Ra

/ _—N
A §§Z

X S
Ry N

Ar

wherein z is N or CR® and A is N or CR.

WO 97729109, published in August, 1997, similarly

describes certain CRF antagonist compounds having the
formula:

10

N Rso

Ar

wherein Ar is phenyl, pyridyl and substituted versions

15 thereof.

WO 98/08847, published March 5, 1998, discloses CRF
antagonist compounds of the formula:

B

= r/D\

R
a Y

Rs
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wherein B is selected from a variety of nen-aryl groups

and R’ is selected from certain groups such as phenyl or
pyridyl or substituted versions thereof.

WO 99/01454, published on January 14, 1999,

discloses CRF antagonist compounds of the formula:

<
wherein D is an aryl or heteroaryl group and R' is

/B

selected from certain non-aryl or non-hetercaryl groups.

EP 0 269 859 (Ostuka, 1988) discloses

pyrazolotriazine compounds of the formula

r2

N Ny N\///l§§> =

where Rl is OH or alkanoyl, R2 is H, OH, or SH, and R3 is
an unsaturated heterocyclic group, naphthyl or

substituted phenyl, and states that the compounds have

xanthine oxidase inhibitory activity and are useful for

treatment of gout.

EP 0 594 149 (Ostuka, 1994) discloses

pyrazolotriazine and pyrazolopyrimidine compounds of the

formula
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where A is CH or N, RO and R3 are H or alkyl, and R! and
R2 are H, alkyl, alkoxyl, alkylthio, nitro, etc., and
states that the compounds inhibit androgen and are useful

in treatment of benign prostatic hypertrophy and
prostatic carcinoma.

Us 3,910,907 (ICI, 1975) discloses pyrazolotriazines

of the formula:

where R1 is CH3, CgHs or CgHs, X is H, CgHs, m-CH3CgHy, CN,
COOEt, Cl, I or Br, Y is H, CgHs, 0-CH3CgHyg, or p~-CH3CgHy,

and Z is OH, H, CH3, CyHs, CgHs, n-C3H7, i-C3H;, SH, SCHs,
NHC4Hg, or N(C2Hs)y, and states that the compounds are c-

AMP phosphodiesterase inhibitors useful as

bronchodilators.

US 3,995,039 discloses pyrazolotriazines of the

formula:
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where Rl is H or alkyl, R2 is H or alkyl, R3 is H, alkyl,
alkanoyl, carbamoyl, or lower alkylcarbamoyl, and R is

5 pyridyl, pyrimidinyl, or pyrazinyl, and states that the
compounds are useful as bronchodilators.

US 5,137,887 discloses pyrazolotriazines of the

formula

10

where R is lower alkoxy, and teaches that the compounds

are xanthine oxidase inhibitors and are useful for

treatment of gout.

15 US 4,892,576 discloses pyrazolotriazines of the

formula

20 where X is O or S, Ar is a phenyl, naphthyl, pyridyl or
thienyl group, Rg-Rg are H, alkyl, etc., and Rg is H,
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alkyl, phenyl, etc. The patent states that the compounds

are useful as herbicides and plant growth regulants.

US 5,484,760 and WO 92/10098 discloses herbicidal

compositions containing, among other things, a herbicidal

5 compound of the formula

Ry N//’\\

B

where A can be N, B can be CR3, R3 can be phenyl or

10 substituted phenyl, etc., R is -N(Ry4)SO3Rs or -S0O3N(Rg) Ry
and R; and Ry can be taken together to form

15 where X, Y and Z are H, alkyl, acyl, etc. and D is O or

S.

Us 3,910,907 and Senga et al., J. Med. Chem., 1982,

25, 243-249, disclose triazolotriazines cAMP

phosphodiesterase inhibitors of the formula

20

where Z is H, OH, CHs, CpHs, CgHs, n-CzHy, iso-C3Hy, SH,

SCH3, NH(n-C4Hg), or N(CzHs), R is H or CHiz, and Ry is CHj

25 or CpHs. The reference lists eight therapeutic areas

where inhibitors of cAMP phosphodiesterase could have

utility: asthma, diabetes mellitus, female fertility

control, male infertility, psoriasis, thrombosis,

anxiety, and hypertension.
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WO95/35298 (Otsuka, 1995) discloses

pyrazolopyrimidines and states that they are useful as

analgesics. The compounds are represented by the formula

where Q is carbonyl or sulfonyl, n is 0 or 1, A is a

single bond, alkylene or alkenylene, R! is H, alkyl,

etc., R? is naphthyl, cycloalkyl, heterocaryl, substituted
phenyl or phenoxy, R?® is H, alkyl or phenyl, R%¢ is H,

alkyl, alkoxycarbonyl, phenylalkyl, optionally

phenylthio-substituted phenyl, or halogen, R5 and R® are

H or alkyl.

EP O 591 528 (Otsuka,1991) discloses anti-

inflammatory use of pyrazolopyrimidines represented by

the formula

where R;, Rz, Rz and Rq are H, carboxyl, alkoxycarbonyl,

optionally substituted alkyl, cycloalkyl, or phenyl, Rjs

is SRe or NR7Rg, Rg is pyridyl or optionally substituted

phenyl, and R; and Rg are H or optionally substituted

phenyl.
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1
Springer et al, J. Med. Chem., 1976, vol. 19, no. 2,

291-296 and Springer U.S. patents 4021,556 and 3,920,652

disclose pyrazolopyrimidines of the formula

5

where R can be phenyl, substituted phenyl or pyridyl, and

their use to treat gout, based on their ability to

inhibit xanthine oxidase.

10 Joshi et al., J. Prakt. Chemie, 321, 2, 1979, 341-
344, discloses compounds of the formula

RZ

= N//’\\

A S

rl N

CgHs

15 where R! is CF3, CpFs5, or CgHgF, and R2? is CHjz, CyHsg, CFs3,
or CgHuF.

Maguestiau et al., Bull. Soc. Belg., vol.101, no. 2,

1992, pages 131-136 discloses a pyrazolo[l,5-alpyrimidine

of the formula

20

N\ OH

X

CgHs
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Ibrahim et al., Arch. Pharm. (weinheim) 320, 487-491

(1987) discloses pyrazolo[l,5-alpyrimidines of the

formula

where R is NH2 or OH and Ar is 4-phenyl-3-cyano-2-

aminopyrid-2-vyl.

Other references which disclose azolopyrimidines

inclued EP 0 511 528 (Otsuka, 1992), US 4,997,940 (Dow,

1991), EP 0 374 448 (Nissan, 1990), US 4,621,556

(ICN,1997), EP 0 531 901 (Fujisawa, 1993), US 4,567,263

(BASF, 1986), EP O 662 477 (Isagro, 1995), DE 4 243 279

(Bayer, 1994), US 5,397,774 (Upjohn, 1995), EP 0 521 622

(Upjohn, 1993), WO 94/109017 (Upjohn, 1994), J. Med.
Chem., 24, 610-613 (1981), and J. Het. Chem., 22, 601

(1985) or others as additionally described herein.

SUMMARY OF THE INVENTION

In accordance with one aspect, the present

invention provides novel compounds which bind to

corticotropin releasing factor receptors, thereby

altering the anxiogenic effects of CRF secretion. The

compounds of the present invention are useful for the

treatment of psychiatric disorders and neurological

diseases, anxiety-related disorders, post-traumatic

stress disorder, supranuclear palsy and feeding

disorders as well as treatment of immunological,

cardiovascular or heart-related diseases and colonic

6312



WO 00/59908 PCT/US00/09111

10

15

20

25

30

35

13
hypersensitivity associated with psychopathological
disturbance and stress in mammals.

According to another aspect, the present invention
provides novel compounds of formula (I) (described
below) which are useful as antagonists of the
corticotropin releasing factor. The compounds of the
bresent invention exhibit activity as corticotropin
releasing factor antagonists and appear to suppress CRF
hypersecretion. The present invention also includes
pharmaceutical compositions containing such compounds
of formula (I), and methods of using such compounds for
the suppression of CRF hypersecretion, and/or for the
treatment of anxiogenic disorders.

According to yet another aspect, the present
invention provides novel compounds, pharmaceutical
compositions and methods which may be used in the
treatment of affective disorder, anxiety, depression,

irritable bowel syndrome, post-traumatic stress
disorder, supranuclear palsy, immune suppression,
Alzheimer’'s disease, gastrointestinal disease, anorexia
nervosa or other feeding disorder, drug or alcohol

withdrawal symptoms, drug addiction, inflammatory
disorder, fertility problems, disorders, the treatment
of which can be effected or facilitated by antagonizing
CRF, including but not limited to disorders induced or
facilitated by CRF, or a disorder selected from
inflammatory disorders such as rheumatoid arthritis and
Osteocarthritis, pain, asthma, psoriasis and allergies;
generalized anxiety disorder; panic, phobias,

obsessive-compulsive disorder; post-traumatic stress
disorder; sleep disorders induced by stress; pain
perception such as fibromyalgia; mood disorders such as
depression, including major depression, single episode
depression, recurrent depression, child abuse induced
depression, and postpartum depression; dysthemia;
bipolar disorders; cyclothymia; fatigue syndrome;
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stress-induced headache; cancer, human immunodeficiency

virus (HIV) infections; neurodegenerative diseases such
as Alzheimer’s disease, Parkinson’'s disease and

Huntington’s disease; gastrointestinal diseases such as

ulcers, irritable bowel syndrome, Crohn’s disease,

spastic colon, diarrhea, and post operative ilius and

colonic hypersensitivity associated by

psychopathological disturbances or stress; eating

disorders such as anorexia and bulimia nervosa;

hemorrhagic stress; stress-induced psychotic episodes;

euthyroid sick syndrome; syndrome of inappropriate

antidiarrhetic hormone (ADH); obesity; infertility;

head traumas; spinal cord trauma; ischemic neuronal

damage (e.g., cerebral ischemia such as cerebral

hippocampal ischemia); excitotoxic neuronal damage;

epilepsy; cardiovascular and hear related disorders

including hypertension, tachycardia and congestive

heart failure; stroke; immune dysfunctions including

stress induced immune dysfunctions (e.g., stress

induced fevers, porcine stress syndrome, bovine

shipping fever, equine paroxysmal fibrillation, and

dysfunctions induced by confinement in chickens,

sheering stress in sheep or human-animal interaction

related stress in dogs); muscular spasms; urinary

incontinence; senile dementia of the Alzheimer’s type;

multiinfarct dementia; amyotrophic lateral sclerosis;

chemical dependencies and addictions (e.qg.,

dependencies on alcohol, cocaine, heroin,

benzodiazepines, or other drugs); drug and alcohol

withdrawal symptoms; osteoporosis; psychosocial

dwarfism and hypoglycemia in mammals. The preferred

uses include treatment of depression and anxiety.

The present invention also relates to the use of a

compound of formula I and other compounds generically

and specifically disclosed herein in therapy.

According to a still further aspect of the

invention, the compounds provided by this invention

(and especially labelled compounds of this invention)
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are also useful as standards and reagents in

determining the ability of a potential pharmaceutical
to bind to the CRF receptor.

DETAILED DESCRIPTION OF INVENTION

[1] Thus, in a first embodiment, the present invention
provides a novel compound of formula I:

R2

L S :§§'—-R4
R

N

Oor a stereoisomer or pharmaceutically acceptable salt

thereof, wherein:

R' is selected from the group consisting of

C,,alkyl,

C

C

C,, cycloalkyl,

C.s alkyloxy,

C,. alkyls(0)_,

-NR"R"” wherein R" and RTM are independently selected from
H, C_, alkyl, -C(0)C,,alkyl,

-C (O)NRTMRTM,

-0-Cc(0)C, alkyl,
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-XR' wherein R is selected from H or -C,, alkylaryl;

X is seleéted from 0 or S(O),_,

wherein R' is substituted with 0-6 substituents selected

from halogen, C,, alkyl, C,. alkyloxy, C,, haloalkyl, -
NRlaRlb , _XRIC ;

° is selected from the group consisting of

1o alkyl,

alkenvyl,
2-10

alkynyl,

cycloalkyl,

cycloalkyl C, . alkyl,3

2-10

3

11 alkyloxy,

1-10

R

C

C

C

C

C

C

C alkyloxyC,,, alkyl,

C

1

-8

-6

A

1

e alkoxy C,, alkyl,

-80,-C, ,alkyl

-SO,R* wherein R* is aryl,

-SO,R” wherein R®TM is heteroaryl,

-NR*R” wherein R* and R* are independently selected from

H, C,, alkyl, s(0).,C,, alkyl, C(O)NR*R*, CO,C, alkyl,

C,, cycloalkyl, C, . alkyloxyC, . alkyl, -C(0)C, ,alkyl

or R* and R* may join to form a heterocyclic ring

having 0-3 heterocatoms selected from O, N or §,

- halogen,

-CN,

-C(O)L wherein L is selected from NR*R*, C,, alkyl, H,

-0C,, alkyl, O(CH,),0C, .alkyl, O(CH)) NR*R* , -OH,

aryl, heteroaryl or C(0)OC,, alkyl, wherein m is 1-3,

or more particularly from,

-C (0)NR*RTM,

-C(O)R wherein R is C, . alkyl,
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-C(0)0C, , alkyl,

—C(O)O(CHflzoR-wherein R is C,, alkyl,
-C(0)O(CH,) ,-NHR wherein R is C,, alkyl,

-C(0)0(CH,) ,~-NR?,

-C(0)OH,

-C(O)H,

-C(0) Ph,

-C(O)R’ wherein R’ is aryl, heterocaryl or carboalkoxy;

n is 0, 1 or 2;

R’ is substituted with 0-3 substituents independently

selected from R’, R”, R”’ wherein R’, R” and R”’' are

independently selected from C,, alkyl, C,, cycloalkyl,

hydroxyC, , alkyl, C,, alkyloxyC,, alkyl, C,, alkenyl, C,

alkyloxy, hydroxy, or

R’ is substituted with 0-3 substituents independently

selected from:

halogen,

-CN,

~-S(0) R wherein RTM is selected from C,,alkyl, C 1-4

haloalkyl,C, _, alkyloxy C,,alkyl, C,, cycloalkyl;

-COR* wherein R* is selected from H, c,,alkyl, C
1-4

haloalkyl, C,_, alkyloxy C,, alkyl, C
3-6

cycloalkyl, and C,, cycloalkylC,, alkyl;

-CO,R*,

~-NR*COR** wherein R® is selected from H, C,. alkyl, C.. c-i-6 3-7

alkyl,C,, cycloalkyl C,, alkyl;

-N (COR*) _,
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Y
-NR*”CONR*RTM, wherein RTM is selected from H, C,.. alkyl,

C,., halocalkyl, C,, alkoxy C,, alkyl,

C;s cycloalkyl and C,, cycloalkylC,

alkyl;

-NR*CO_R*,

-CONRTMRTM,

l1-morpholinyl,

l-piperidinyl,

10 l-piperazinyl,

and

C,, cycloalkyl wherein 0-~1 carbon atoms in the C.e

cycloalkyl is replaced by a group selected from

-0-, -S(0),-, -NR”-, -NCO,R*, -NCOR®*,

15 and -NSO,R*; and wherein N, in

l-piperazinyl is substituted with 0-1

substituents selected from R*, CO,R*, COR* and

SO,RTM; or

20 the group R”, R”, RTM, C, alkyl, C,..

alkenyl, C,,alkynyl, Br, Cl, F, I, C,, haloalkyl, -ORTM,

-NR¥RTM, -C,, alkylOR®, and C,, cycloalkyl which is

substituted with 0-1 RTM and in wich 0-1 carbons of C,

cycloalkyl is replaced by -0-, wherein

25 R” is selected from aryl wherein aryl includes

phenyl, naphthyl, indanyl and indenyl, each

R” being substituted with 0-1 ORTM and 0-5

substituents independently selected from the group C,,

alkyl, C,, cycloalkyl, Br, Cl, F, I,C,, haloalkyl, -CN,

30 nitro, -SH, -S(0O)_RTM, -CORTM, -0C(O)R*, -NR*CORTM, -

N (CORTM) ,,

-NRCONR*R*”, -NR®CO,RTM, -NRTMR”TM and -CONR*RTM;
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¥ is selected from heterocaryl wherein heterocarylR

includes pyridyl, pyrimidinyl, triazinyl, furanyl,

guinolinyl, isoquinolinyl, thienyl, imidazolyl,

thiazolyl, indolyl, pyrrolyl, oxazolyl, benzofuranyl,

5 benzothienyl, benzothiazolyl, benzoxazolyl, isoxazolyl,

pyrazolyl, triazolyl, tetrazolyl, indazolyl, 2,3-

dihydrobenzofuranyl, 2,3-dihydrobenzothienyl, 2,3-

dihydrobenzothienyl-s-oxide, 2,3-dihydro-benzothienyl-S-

dioxide, indolinyl, benzoxazolin-2-onyl, benzodioxolanyl

10 and benzodioxane, each heteroaryl being substituted on O-

4 carbon atoms with a substituent independently selected

from the group C, alkyl, C,, cycloalkyl, Br, Cl, F, I, C,.,

haloalkyl, -CN, nitro, ORTM, -SH, -S(0)_RTM, ~CORTM, -

OC(O)RTM, -NRTMCORTM, -N(CORTM),, -NR®CONRTMR®, -NR®CO,R”, -
15 NRTMR” and -CONR*R® and each heterocaryl being substituted

on any nitrogen atom with 0-1 substituents selected from

the group R*, CO,RTM, COR* and SO,R*;

2k
R” is heterocyclyl which is a saturated or partially

20 saturated hetercaryl as defined for R*, each heterocyclyl

being substituted on 0-4 carbon atoms with a substituent

independently selected from the group C,, alkyl, C,,

cycloalkyl, Br, Cl, F, I, C,, haloalkyl, -CN, nitro, -ORTM

-SH, -S(0),RTM, -CORTM, -OC(O)RTM, -NRTMCORTM, -N(CORTM),,

25 -NRTMCONR®RTM, NR¥CO,R*TM, -NRTMR® and -CONR*R* and each

r

heterocyclyl being substituted on any nitrogen atom with

0-1 substituents selected from the group R*, COR*, CORTM

and SO,R*;

30 wherein

21
R” is H, C,, alkyl, C,s cycloalky-C, , alkyl and C,,

cycloalkyl;
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RTM is H, C,, alkyl, C,, cycloalkyl C,, alkyl, C,,

alkyloxy C,, alkyl, C,, haloalkyl, RTMS(0)_-C,, alkyl

and R”RTMN-C, , alkyl;

2n
RTM is H, C,, alkyl, C,,, cyloalkyl, C,, cycloalkyl-

C.s alkyl, C,, alkyloxy C,_, alkyl, and C,, haloalkyl;

20R* and R* are independently selected at each occurrence

from H, C,, alkyl, C, ,, cycloalkyl, C,,cycloalkyl C,, alkyl

and C, , haloalkyl;

RTM is selected from C,, alkyl, C,, haloalkyl, C,, alkoxy-

C., alkyl, C,, cycloalkyl, C,, cycloalkyl- C,, alkyl, aryl,

aryl(C,, alkyl), heteroaryl and helerocaryl (C_, alkyl)-

and benzyl, each benzyl being substituted on the aryl

moiety with 0-1 substituents selected from the group C,,

alkyl, Br, Cl1, F, I, C,, haloalkyl, nitro, C,, alkoxy C,,

haloalkoxy, and dimethylamino;

R”R*” taken together with the N form l-pyrrolidinyl, 1-

morpholinyl, l-piperidinyl or l-piperazinyl wherein N, in

l-piperiazinyl is substituted with 0-1 substituents

selected from the group R, CO,RTM, CORTM and SO,RTM

2t
RTM is selected from H, C,, alkyl, C,, haloalkyl, C,, alkoxy

-C,., alkyl, C,, cycloalkyl, C,, cycloalkyl - C,, alkyl,

aryl, aryl (C,_, alkyl)-, heterocaryl and heterocaryl (C,..

alkyl);

R’ is selected from an aryl or heteroaryl group attached
through an unsaturated carbon atom;
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aryl is selected from phenyl, naphthyl, indanyl and

indenyl, eachvaryl being substituted with 0-5
substituents independently selected at each occurrence

from C, _, alkyl, C,, cycloalkyl, methylenedioxy, C..,

alkyloxy-C, , alkyloxy, -ORTM, Br, Cl, F, I, C,, haloalkyl,

-CN, -NO,, -SH, -S(0)_RTM, -CORTM, -COQRTM, -OC(O)RTM, -

NR*CORTM, -N(CORTM),, -NRTMCONR*R®, -NR*CO,RTM, -NR*R®” and
CONRTMR” and up to 1 phenyl, each phenyl substituent being

substituted with 0-4 substituents selected from the group

C alkyl, ¢, alkoxy, Br, Cl, F, I, -CN, dimethylamino,-3

CF,, C,F,, OCF,, SOMe and acetyl;

heteroaryl is selected from the group pyridyl, pyrimidyl,

triazinyl, furanyl, quinolinyl, isogquinolinyl, thienvl,

imidazolyl, thiazolyl, indolyl, pyrrolyl, oxazolyl,

benzofuranyl, benzothienyl, benzothiazolyl, benzoxazolyl,

isoxazolyl, triazolyl, tetrazolyl, indazolyl, 2,3-

dihydrobenzo-furanyl, 2,3-dihydrobenzothienyl, 2,3-

dihydro-benzothienyl-S-oxide, 2,3-dihydrobenzothienyl-s-

dioxide, indolinyl, benzoxazolin-2-on-vyl, benzodioxolanyl

and benzodioxane, each heterocaryl being substitued at 0-4

carbon atoms with a substituent independently selected at

each occurrence from the group C,, alkyl, C,, cycloalkyl,

Br, F, I, C,, haloalkyl, -CN, NR*R®, nitro, -ORTM, -SH, -

S(0),RTM, CORTM, -CO,RRTM, -OC(O)RTM, -NRTMCORTM, -N(CORTM),,

NR*CONR*R®” and each heteroaryl being substituted at any

nitrogen atom with 0-1 substituents selected from the

group R*, CO,RTM, CORTM and SO,R* wherein,

3a
R is selected from the group C,, alkyl, C , cycloalkyl-C

1-6

alkyl and benzyl, each benzyl being substituted on the

aryl moiety with 0-1 substituents selected from the group
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¢,., alkyl, Br, Cl, F, I, C,, haloalkyl, nitro, C,., alkoxy,

C,, haloalkoxy, and dimethylamino;

R" and R’ are independently selected at each occurrence

from H, Br, Cl, F, I, -CN, C,, alkyl, C,, alkenyl, C,,

alkynyl, C,, cycloalkyl, C,, alkyloxy, C,s alkylthio, C,

alkylsulfinyl, C,, alkylsulfonyl, amino, C,, alkylamino,

(C,, alkyl), amino and phenyl, each phenyl is substituted

with 0-3 groups selected from the group consisting of C

alkyl, C,, cycloalkyl, Br, Cl, F, I, -C(O)H, C,.,

haloalkyl, nitro, C,, alkoxy, C,, haloalkoxy, C,.,

alkylthio, C,, alkylsulfinyl, C,, alkylsulfonyl, C. e

alkylamino and (C,, alkyl), amino and wherein R’ and R’

non-phenyl groups may be substituted with 0-5

substituents selected from OH, halogen, -C(O)H, -0C, -

alkyl and C,, haloalkyl, C,, alkyl, C,. c-alkyl, C,,

alkyl (OH) CO,R wherein R is H or C,, alkyl, C,. alkyl(OH)

,wherein n is 0-3 or R' and R° may join together to form a

C, alkylene chain; with the proviso that the compounds of
2 3Formula I with R', R’, R’, R* and R® as specifically defined

below are excluded:

(a) a compound of formula I wherein R' is unsubstituted,

unbranched (linear) C,, alkyl and R’ is -C(O)-Ph (EP O 129

847 A2, US 4,521,422, US 4,654,347) ;

(b) a compound of formula I, wherein R’ is H or C,, alkyl

and R’ is pyridyl, pyridyl-N-oxide, thien-3-yl1 or furan-3-
vyl or C,, alkyl substituted versions thereof and R is

carboamoyl or wunsubstituted, unbranched C,, alkyl, R’ is

F, Cl, Br, formyl, carboxyl, CN, hydroxymethyl,

unsubstituted, unbranched C,, alkyl, -C(O)R, -C(O)OR, -

CH,OR, -C(0O)O(CH,),0R, -C(O)O(CH,),NHR, or -C(0)O(CH,) NR?

wherein R is C,, alkyl (US 4,281,000);

6322



WO 00/59908 PCT/US00/09111

10

15

20

25

30

PAR

(c) a compound of formula I, wherein R' is unsubstituted,

unbranched C,, alkyl and R’ is halogen, CN or -C(O)R

wherein R is H, C,, alkyl or C,, alkoxy, R’ is Ph

substituted with NR*C(O)RTM (US 4,626,538)

(d) a compound of formula I, R’ is CN, halogen, CO,R with

R equal to C,, alkyl, unsubstituted, unbranched C.,

alkyl, C,, haloalkyl or CONH, and R' is equal to OR, SR

wherein R is C,, alkyl, C,, haloalkyl or C,.,

halocycloalkyl, and R’ is phenyl or substituted phenyl (US

5,127,936) ;

(e) a compound of formula I, wherein R® is H or C., alkyl;

R’ is phenyl, ortho-trifluoromethylphenyl, meta-

trifluorophenyl or meta-methoxyphenyl; R' is carpbamoyl or

unsubstituted C,, alkyl; R’ is halogen, formyl, carboxyl,

cyano, hydroxymethyl, unsubstituted, unbranched C.,

alkyl, -C(O)R, -C(O)OR, CH,0R, -C(0)O(CH,),0R, -

C(0)O(CH,) NHR or -C(O)O(CH,),NR* wherein R is C,, alkyl (uUs

4,178,449) ;

(f) no entry

(g) in a compound of formula I, R’ is CN, R' is methyl, R®

and R’ are H, R’ is phenyl substituted with imidazo (or 2-

methylimidazo) through the imidazo nitrogen atom

(Registry Reference 20, 21);

(h) in a compound of formula I, R’ is CN, R' is SCH,, R’

is para-chlorophenyl, R' is SCH, and R’ is H (registry

reference 25);

(1) in a compound of formula I, R® is CN, R' is SCH,, R’ is

pyrid-4-y1, R is SCH, and R° is H (Registry Reference 26);

(j) in a compound of formula I, R’ is CN, R' is SCH,, R’ is

Ph, R' is SCH, and R’ is H (Registry Reference 27):

(k) in a compound of formula I, R® is C(O)NH,, R' is SCH,,

R’ is pyrid-3-yl, R' is SCH, and R’ is H (Registry

Reference 28);
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(1) in a compound of formula I, R® is C(O)NH,, R' is SCH,,

R’ is Ph, R' is SCH, (or Ph) and R° is H (Registry

Reference 29, 31);

(m) in a compound of formula I, R° is C(O)OEt, R' is SCH,,

R’ is Ph, R' is SCH, (or Ph) and R® is H (registry

reference 30, 32);

(n) in a compound of formula I, R" is N(C(O)CH,),,R® is

CH,Ph(p-Me, p-Cl), R’ is Ph (p-ClPh), R' is SCH, and R® is H

(Registry Reference 33, 34);

(o) in a compound of formula I, R' is N(C(O)CH,),,R’ is

CH,Ph(p-OMe), R’ is p-ClPh, R® is SCH, and R’ is H (registry

ref. 35);

(p) in a compound of formula I, R® is CN, R' is CH,, R’ is

Ph, R" is H and R’ is H (registry ref. 44);
3R is CH,, R

3
(g) in a compound of formula I, R® is C(O)NH2 F

is Ph, R' is CH, and R’ is H (reg. ref. 45);
3(s) in a compound of formula I, R’ is C(O)NH,, R' is CH., R2 3

is pyrid-4-y1l, R' and R’ are H (reg. ref. 46);

(t) in a compound of formula I, R* is C(O)NH,, R' is CH,,

is m-CF,Ph, R’ and R’ are H (reg. ref. 47);

(u) in a compound of formula I, R® is CN, R' is CH,, R’ is

Ph, R’ is CH, and R’ is H (reg. ref. 48);

(v) in a compound of formula I, R® is CN, R' is CH,, R’ is

pyrid-4-yl, R’ and R’ are H (reg. ref. 49);

(w) no entry

(x) in a compound of formula I, R® is CH,, R' is CH., R’ is3 3

p-F-Ph, R' is c-propyl and R’ is CH=CH-

CH(OH)CH,CH(OH)CH,C(0)0O-iPr (reg. ref. 75);

(v) in a compound of formula I, R® is CH,, R' is CH,, R’ is

p-F-Ph, R’ is c-propyl and R’ is CH=CH-

CH(OH)CH,CH(OH)CH,C (0O)0-nPr (reg. ref. 76);
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(z) in a compound of formula I, R’ is CH,, R' is CH,, R’ is

p-F-Ph, R’ is é—propyl and R’ is CH=CH-
CH(OH)CH,CH{(OH) CH,C (O)OMe (reg

(aa) in a compound of formula I, R® is CH,, R' is CH

. ref. 77 ;

p-F-Ph, R" is c-propyl and R® is CH=CH-

CH(OH)CH,CH(OH)CH,C(O)OH (reg.

(bb) in a compound of formula I, R’ is CH,, R’ is

p-F-Ph, R®

(cc) in a compound of formula

p-F-Ph, R’

(dd) in a compound of formula

p-F-Ph, R’

110) ;

(ee) in a compound of formula

p-F-Ph, R’

CH (OH) CH,CH (OH) CH,C (0) OEt (reg

(ff) in a compound of formula I, R® is CH,, R' is CH,, R’

is c-propyl and R’ is

is c-propyl and R’ is

is c-propyl and R’ is

ref. 78);

~CH,O0H (reg. ref.

I, R® is CH,, R' is

-C(O)H (reg. ref.

I,

2
I, R

~CH=CH-C (O)H

ref.

R is CH,, R' is CH,, R’

is CH,, R" is CH,, R’

is c-propyl and R’ is CH=CH-

115);

p-F-Ph, R' is c-propyl and R® is CH=CH-

CH(OH) CH,CH (OH)CH,C (0)O'Na" (reg. ref.

(gg) in a compound of formula

m-Cl-Ph, R’ is CH, and R’ is H

(hh) in a compound of formula

m-CF,-Ph, R' is CH, and R’ is H

(ii) in a compound of formula

Ph, R' is CH, and R’ is H (reg.

(jj) - (mm) no entry

(nn) in a compound of formula

R’ is Ph, R' is H and R® is Me

(o0) in a compound of formula

Ph, R’ is H and R’ is Me (reg.

(pp) in a compound of formula

o-Cl,m-Cl1-Ph, R® is H and R® is H

2
I, R

(reg.

ref.

2
I, R

{reg.

120);

is CN, R’ is

ref. 130);

is CN, R' is

132);

is CN, R' is

133);

ref.

is -C(O)NH,,

ref. 140);

is CN, R' is

141) ;

is CN, R' is

ref.

(reg.

3
;» R 1is

CH,, R’ is

100) ;

CH,, R’ is

105) ;

is

ref.

is

is

CF,, R’ is

CF,, R’ is

CF,, R’ is

R' is Me,

Me, R’ is

Me, R’ is

144);
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(q@) in a compound of formula I, R® is C(O)NH,, R' is CH,,

R’ is Ph, R’ and R’ are H (reg. ref. 145);
(rr) in a compound of formula I, R’ is C(O)NH,, R" is CH,,

R’ is 0-CL,m-Cl-Ph, R' and R’ are H (reg. ref. 146);

(ss) in a compound of formula I, R’ is C(0O)OMe, R is -

SCH,-Ph, R’ is Ph, R' is Me and R’ is H (reg. ref. 147);

(tt) in a compound of formula I, R’ is C(O)OMe, R is -

SCH,-Ph, R’ is Ph, R’ is H and R’ is H (reg. ref. 148);

(uu) in a compound of formula I, R® is C(0O)Ph, R' is Me, R’

is pyrid-4-yl, R' and R’ are H (reg. ref. 154):

(vv) in a compound of formula I, R’ is C(O)Ph, R' is Me, R’

is m-CF,-Ph, R' and R’ are H (reg. ref. 155);

(ww) in a compound of formula I, R’ is C(O)Ph, R' is Me, R’

is pyrid-3-vl, R' and R® are H (reg. ref. 156);

(xx) in a compound of formula I, R® is CN, R' is SCH,, R’
5is Ph, R" is Ph and R’ is H (reg. ref. 157);

(vy) in a compound of formula I, R® is CN, R' is SCH,, R’

is Ph, R' is Ph and R’ is H (reg. ref. 157);

(zz) in a compound of formula I, R’ is Cl, R' is Et, R’ is

pyrid-3-yl, R' and R’ are H (reg. ref. 163);

(aaa) in a compound of formula I, R® is COH, R' is Et, R’

is pyrid-3-yl, R’ and R® are H (reg. ref. 164):

(bbb) in a compound of formula I, R® is COH, R’ is CH,, R’

is pyrid-3-yl, R’ and R®> are H and H Cl salt (reg. ref.

165) ;

(ccc) in a compound of formula I, R® is C(O)OEt, R' is CH,,

R’ is pyrid-3-yl, R’ and R® are H (reg. ref. 166);

(ddd) in a compound of formula I, R® is CN, R' is CH,, R’

is pyrid-3-yl, R’ is H and R’ is CH, (reg. ref. 167);

(eee) in a compound of formula I, R® is CN, R’ is CH,, R’

is pyrid-3-yl, R’ and R’ are H (reg. ref. 168);

(fff) in a compound of formula I, R® is C(O)OEt, R' is Et,

R’ is pyrid-3-yl, R* and R® are H (reg. ref. 169);
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(ggg) in a compound of formula I, R® is CN, R* is

pyrid-3-y1, R* and R® are H (reg. ref. 170);
(hhh) in a compound of formula I, R’ is CN, R' is

is m-CF,Ph, R' and R’ are H (reg. ref. 172);

(iii) in a compound of formula I, R® is CN, R' is

is m-CF,-Ph, R’ and R®° are H (reg. ref. 173);

PCT/US00/09111

3
Et, R is

CH,, R’

CH,CN, R’

(Jjj) in a compound of formula I, R’ is C(O)OMe, R' is Me,

R’ is m-CF,-Ph, R' and R’ are H (reg. ref. 174);

(kkk) in a compound of formula I, R® is CN, R' is

m-OMe-Ph, R’ and R’ are H (reg. ref. 175);

3
Et, R 1is

(111) in a compound of formula I, R® is C(O)OEt, R' is Et,

R’ is Ph, R® and R’ are H (reg. ref. 176);

(mmm) in a compound of formula I, R’ is C(O)OEt, R' is Et,

R’ is m-CF,-Ph, R' and R’ are H (reg. ref. 177);

(nnn) in a compound of formula I, R® is CN, R' is Et, R’ is

m-CF,-Ph, R' is H and R’ is CH, (reg. ref. 178);

(coo) in a compound of formula I, R’ is CN, R' is Et, R’ is

m-CF,, R' and R’ are H (reg. ref. 179);

(ppp) in a compound of formula I, R’ is CN, R' is C(O)NH,,

R’ is m-CF,-Ph, R’ and R’ are H (reg. ref. 180);

(gqgg) in a compound of formula I, R’ is CN, R' is Et, R’ is

Ph, R’ and R’ are H (reg. ref. 181).

(1] In a preferred embodiment, the present

invention provides a novel compound of formula I:

R2

1_2§(N\—R4
R

N
3

(I)
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or a stereoisomer or pharmaceutically acceptable salt
thereof, wherein:

R' is selected from the group consisting of

C,,alkyl,

alkenvyl,2-1¢0
C

C,,, alkynyl,

C,, cycloalkyl,

C alkyloxy,

C alkylS(0)_,

1-6

1-6

-NR“R"” wherein RTM and RTM are independently selected from

H, ¢, alkyl, -C(0)C,_,alkyl,

-C (O)NR"RTM,

~0-C(0)C, ,alkyl,

-XR* wherein R is selected from H or -C,, alkylaryl;

X is selected from 0O or S(0)_,

wherein R' is substituted with 0-6 substituents selected
from halogen, C,, alkyl, C,, alkyloxy, C,, haloalkyl, -

1lcNRTMR"TM, -XR':

mt
\)

is selected from the group consisting of

10 alkyl excluding unsubstituted, unbranched C,,alkyl,

.10 alkenyl,

.10 alkynyl,

..s Cycloalkyl,

s Cycloalkyl C, . alkyl,

110 alkyloxy,

10 alkyloxyC, ., alkyl,

O
 
0

O
 o

0
 o

 
0

 
0

O
 0

 
0

N

1 alkoxy C,, alkyl,
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-50,-C _.,alkyl

-SO,RTM wherein R® is aryl,

-SO,R® wherein RTM is heteroaryl,

-NR*“R* wherein R* and R* are independently selected from
H, G alkyl, $(0),C,, alkyl, C(O)NR*R®, CO,C, ,alkyl,

C,, cycloalkyl, C, . alkyloxyC, ., alkyl, -C(0})C, ,alkyl

or R* and R*TM may join to form a heterocyclic ring
having 0-3 heterocatoms selected from O, N or S,

n is 0, 1 or 2:

R’ is substituted with 0-3 substituents independently
selected from R’, R”, R”’ wherein R, R” and R”’ are

independently selected from C,, alkyl, C,., cycloalkyl,

hydroxyC, , alkyl, C,, alkyloxyC, , alkyl, C,s alkenyl, C, |

alkyloxy, hydroxy, or

R® is substituted with 0-3 substituents independently
selected from:

-CN,

~5(0),R* wherein R* is selected from C,.,alkyl, C,,
haloalkyl,C,, alkyloxy C,, alkyl, C,s cycloalkyl;

-CORTM wherein R* is selected from H, C _,alkyl, C_,

haloalkyl, C,, alkyloxy C,, alkyl, C
3-¢

cycloalkyl, and C,s cycloalkylC,, alkyl;

-CO,R*,

-NRTMCOR’ wherein R is selected from H, C,s alkyl, C,. c-
alkyl,C,, cycloalkyl C,. alkyl;

-N(CORTM) _,

-NRTMCONR*'R*, wherein R® is selected from H, C,, alkyl,1-¢
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C,., haloalkyl, C,, alkoxy C,, alkyl,

C,s cycloalkyl and C,, cycloalkylC,

alkyl;

5 -NR*CO,RTM,

~CONRTMRTM",

l1-morpholinyl,

l-piperidinyl,

l-piperazinyl,

10 and

C,s cycloalkyl wherein 0-1 carbon atoms in the C,,

cycloalkyl is replaced by a group selected from

-0-, -S(0),-, -NR®-, -NCO,R*, -NCORTM,

and -NSO,R*; and wherein N, in

15 l-piperazinyl is substituted with 0-1

substituents selected from R*, COR*, COR* and

SO,R*TM; or

2kthe group R*, R*, C,.calkyl, C,,

20 alkenyl, C,,alkynyl, Br, Cl, F, I, C,, haloalkyl, -ORTM,

-NR*”RTM, -C,, alkylOR*, and C,, cycloalkyl which is

substituted with 0-1 R* and in wich 0-1 carbons of C.,

cycloalkyl is replaced by -0-, wherein

25 R” is selected from heteroaryl wherein heteroaryl

includes pyridyl, pyrimidinyl, triazinyl, furanvyl,

quinolinyl, isoquinolinyl, thienyl, imidazolyl,

thiazolyl, indolyl, pyrrolyl, oxazolyl, benzofuranyl,

benzothienyl, benzothiazolyl, benzoxazolyl, isoxazolyl,

30 pyrazolyl, triazolyl, tetrazolyl, indazolyl, 2,3-

dihydrobenzofuranyl, 2,3-dihydrobenzothienyl, 2,3-

dihydrobenzothienyl-s-oxide, 2,3-dihydro-benzothienyl-S-

dioxide, indolinyl, benzoxazolin-2-onyl, benzodioxolanyl
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and benzodioxane, each heteroaryl being substituted on 0-

4 carbon atoms with a substituent independently selected
from the group C,, alkyl, C,, cycloalkyl, Br, Cl1l, F, I, C,.,

haloalkyl, -CN, nitro, ORTM, -SH, -S(0) RTM, -CORTM, -

OC (O)RTM, -NRTMCORTM, -N(CORTM),, -NRCONRTMR®, -NR®CO,RTM, -

NR*R* and -CONRR” and each heterocaryl being substituted
on any nitrogen atom with 0-1 substituents selected from

the group R*, CO,R*, COR* and SO,R*;

2k
RTM 1is heterocyclyl which is a saturated or partially

saturated heterocaryl as defined for R*, each heterocyclyl

being substituted on 0-4 carbon atoms with a substituent

independently selected from the group C,.¢ alkyl, C,,

cycloalkyl, Br, Cl, F, I, C,, haloalkyl, -CN, nitro, -ORTM,

-SH, -S(0),RTM, -CORTM, -0OC(0)RTM, -NR®CORTM, -N(CORTM),,

-NR*CONR*RTM, NR*CO,RTM, -NR*R” and -CONR*R® and each

heterocyclyl being substituted on any nitrogen atom with

0-1 substituents selected from the group R*, Cogfe, COR*®

and SO,RTM;

wherein

21
RTM is H, C,, alkyl, C,, cycloalky-C,, alkyl and C,,

cycloalkyl;

RTM is H, C,, alkyl, C,, cycloalkyl c,. alkyl, C
1-2

alkyloxy C,, alkyl, C,_, haloalkyl, RTMS(0)_-C,, alkyl

and RTMR*N-C,, alkyl;

2n
RTM is H, C,, alkyl, C,,, cyloalkyl, C,,cycloalkyl-

C,.e alkyl, C,, alkyloxy C,, alkyl, and C,, haloalkyl;
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* and R®TM are independently selected at each occurrenceR

from H, C,_, alkyl, C,,, cycloalkyl, C,, cycloalkyl C,, alkyl

and C,, haloalkyl;
4

RTM is selected from C,_, alkyl, C,, haloalkyl, C,, alkoxy-

C,. alkyl, C,, cycloalkyl, C,, cycloalkyl- C,, alkyl, aryl,

aryl(C,_, alkyl), heterocaryl and heleroaryl (C,, alkyl) -

and benzyl, each benzyl being substituted on the aryl

moiety with 0-1 substituents selected from the group C,.,

alkyl, Br, Cl, F, I, C,, haloalkyl, nitro, C,_, alkoxy C,,

haloalkoxy, and dimethylamino;

R”R* taken together with the N form l-pyrrolidinyl, 1-

morpholinyl, l-piperidinyl or l-piperazinyl wherein N, in

l-piperiazinyl is substituted with 0-1 substituents

selected from the group R*, CO,RTM, CORTM and SO,RTM

2t
R is selected from H, C,, alkyl, C,, haloalkyl, C,, alkoxy

-C,, alkyl, C, cycloalkyl, C,, cycloalkyl - C,, alkyl,

aryl, aryl (C,, alkyl)-, heteroaryl and heteroaryl (C,.,

alkyl);

R’ is selected from an aryl or heteroaryl group attached
through an unsaturated carbon atom;

aryl is selected from phenyl, naphthyl, indanyl and

indenyl, each aryl being substituted with 0-5

substituents independently selected at each occurrence

from C,_, alkyl, C,, cycloalkyl, methylenedioxy, C
i-4

2malkyloxy-C,, alkyloxy, -ORTM, Br, Cl, F, I, C,, haloalkyl,

-CN, -NO,, -SH, -S(0),RTM, -CORTM, -CO,RTM, -0OC(0)RTM,

NR*CORTM, -N(CORTM),, -NRTMCONR“R®, -NR®CO,RTM, -NRTMR® and

CONR*R*TM and up to 1 phenyl, each phenyl substituent being
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substituted with 0-4 substituents selected from the group

C,; alkyl, C _, alkoxy, Br, Cl, F, I, -CN, dimethylamino,

Cr,, C,F,, OCF,, SOMe and acetyl;

heterocaryl is selected from the group pyridyl, pyrimidyl,

triazinyl, furanyl, quinolinyl, isoquinolinyl, thienvyl,

imidazolyl, thiazolyl, indolyl, pyrrolyl, oxazolyl,

benzofuranyl, benzothienyl, benzothiazolyl, benzoxazolyl,

isoxazolyl, triazolyl, tetrazolyl, indazolyl, 2,3-

dihydrobenzo-furanyl, 2,3-dihydrobenzothienyl, 2,3-

dihydro-benzothienyl-S-oxide, 2,3-dihydrobenzothienyl-s-

dioxide, indolinyl, benzoxazolin-2-on-yl, benzodioxolanyl

and benzodioxane, each heteroaryl being substitued at 0-4

carbon atoms with a substituent independently selected at

each occurrence from the group C,¢ alkyl, C,, cycloalkyl,

Br, F, I, C,, haloalkyl, -CN, NRTMR®TM, nitro, -ORTM, -SH, -

$(0),RTM, CORTM, -CO,RTM, -OC(O)RTM, -NR®CORTM, -N(CORTM),,
NR*CONR*R” and each heteroaryl being substituted at any

nitrogen atom with 0-1 substituents selected from the

group R*, CO,RTM, CORTM and SO.RTM wherein,

3a
R” is selected from the group C,.¢ alkyl, C,, cycloalkyl-C, .

alkyl and benzyl, each benzyl being substituted on the

aryl moiety with 0-1 substituents selected from the group

C,.. alkyl, Br, Cl, F, I, C,_, haloalkyl, nitro, C_, alkoxy,

C,, haloalkoxy, and dimethylamino;

R' and R® are independently selected at each occurrence

from H, Br, Cl, F, I, -CN, C,, alkyl, C,, alkenyl, C 2-6

alkynyl, C,, cycloalkyl, C,, alkyloxy, C, . alkylthio, C,.

alkylsulfinyl, C,, alkylsulfonyl, amino, C,., alkylamino,

(C,, alkyl), amino and phenyl, each phenyl is substituted

with 0-3 groups selected from the group consisting of C_,
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alkyl, C,, cycloalkyl, Br, Cl, F, I, -C(0O)H, C,,

haloalkyl, nitro, C,_, alkoxy, C,, haloalkoxy, C
1-4

alkylthio, C,, alkylsulfinyl, C,., alkylsulfonvl, C,.,

alkylamino and (C,, alkyl), amino and wherein R* and R®

non-phenyl groups may be substituted with 0-5

substituents selected from OH, halogen, -C(0O)H, -0C, -

alkyl and C, ; haloalkyl, C,, alkyl, C,, cralkyl, C |

alkyl (OH),COR wherein R is H or C,, alkyl, C,s alkyl(OH)_

,wherein n is 0-3 or R’ and Rsfiay'join together to form a
C,, alkylene chain.

[2] The present invention relates to a compound as

described directly above in [1] or [1’] wherein

R' is selected from C,s alkyl, C,, cycloalkyl, C, .
alkoxy, C,, alkylthio, -XR wherein R' is substituted with

0-6 substituents selected from halogen, C,, alkyl or C_,

haloalkyl;

R’ is selected from substituted-C, , alkyl, branched
C,,, alkyl, C,_,, alkenyl, C,,, alkynyl, C,, cycloalkyl, C, .

cycloalkyl C,, alkyl, -NR*R* wherein, in the case of

substituted-C, , alkyl, 1-3 substitutents are

independently selected from the group R*, R”, R

alkyl, C,, alkenyl, C,,alkynyl, Br, Cl, F, I, C..,

haloalkyl, -ORTM, -NR®RTM, -C,, alkylOR*, and C,, cycloalkyl

which is substituted with 0-1 R* and in wich 0-1 carbons

of C,, cycloalkyl is replaced by -0- and wherein the R’

groups, other than substituted-C, , alkyl, are substituted

with 0-3 substituents independently selected from the

group R, R¥, R%, C,salkyl, C,, alkenyl, C,,alkynyl, Br,
cl, F, I, C_, haloalkyl, -OR”, -NRTMRTM, -C,. alkylORTM, and

C,, cycloalkyl which is substituted with 0-1 R® and in

wich 0-1 carbons of C,, cycloalkyl is replaced by -0O-.
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[3] The present invention also relates to a compound

described in groups [1], {1’] or [2] wherein R’ is

selected from an aryl group selected from phenyl or

substituted versions thereof or a heteroaryl group

selected from pyridyl or substituted versions thereof.

[4] The present invention relates to a compound

described directly above in groups [1’] and [1]-[3]

wherein R’ is substituted with 0-4 substituents

independently selected from halogen, C alkyloxy, C1-4 1-6

alkyl or NR'R” wherein R’ and R” are independently

selected from H or C,, alkyl.

[5] The present invention preferrably relates to a

compound as described directly above in groups [1‘] and

[11-[4] wherein R’ is selected from 2,4-dichlorophenyl, 2-

chloro-4-methoxyphenyl, 2,4,6-trimethylphenyl, 2,4, 6-

trimethoxyphenyl, 2-dimethylamino-4-methyl-pyridin-5-v1,

2,4-dichloro-5-fluorophenyl, 2-chloro-4-methoxy-5-

fluorophenyl, 2-chloro-4,5-dimethoxyphenyl or 2-chloro-

4,5-dimethoxyphenyl.

[6] The present invention also preferrably relates to a

compound as described in groups [1’] and [2]-[5] wherein

R’ is selected from C, alkyl of the formula -CR'R”R”’

wherein R’, R” and R”’ are independently selected from H,

C,, alkyl, C,, cycloalkyl, hydroxyC,, alkyl, C,, alkyloxyC,

alkyl, C,, alkenyl, C, . alkyloxy, hydroxy, with the

proviso that each of R’,R” and R’” cannot be H;

or R® is selected from NR*R* wherein R* and R® are

independently selected from H or C, alkyl.
6
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[7] The present invention preferrably relates to a

compound according to groups [1‘] and [1]1-[6] wherein R’

is selected from an aryl or heterocaryl group attached

through an unsaturated carbon atom wherein, aryl is

phenyl, each phenyl being substituted with 0-5

substituents independently selected at each occurrence

from C,, alkyl, C,, cycloalkyl, methylenedioxy, C,,

alkyloxy-C, , alkyloxy, -ORTM, Br, Cl, F, I, C,., haloalkyl,

-CN, -NO,, -SH, -S(0),RTM, -CORTM, -CO,RTM, -0OC(O)RTM, -

NRCORTM, -N(CORTM),, -NR*CONR*R®TM, -NR®CO,R”, -NR®R® and
CONRR®TM and up to 1 phenyl, each phenyl substituent being

substituted with 0-4 substituents selected from the group

C,, alkyl, C,, alkoxy, Br, Cl, F, I, -CN, dimethylamino,

CF,, CJF,, OCF,, SOMe and acetyl and wherein, heteroaryl is

selected at each occurrence from pyridyl, each pyridyl

being substitued at 0-4 carbon atoms with a substituent

independently selected at each occurrence from the group

C,, alkyl, C,, cycloalkyl, Br, F, I, C,, haloalkyl, -CN,
2mnitro, -ORTM, -SH, -S(0),RTM, CORTM, -CO,RTM, -OC(O)RTM, -

NRCORTM, -N(CORTM),, -NRCONRTMR” and each pyridyl being
substituted at any nitrogen atom with 0-1 substituents

selected from the group R¥, CO,RTM, CORTM and SO,RTM

[8] The present invention preferrably relates to a

compound of formula (I)
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' N,_XY NR

N\ i
(1)

or a pharmaceutically acceptable salt, stereoisomer or

prodrug thereof, wherein

R' is selected from C,s alkyl, C,, alkyloxy, -SH or OH;

R’ is selected from C,., alkyl which is unsubstituted or

substituted with 1-4 substitutents selected from C,s

alkyl, C,, cycloalkyl, C,, alkylOR*, C,. alkenyl or ORTM

wherein R” is H or C,, alkyl;

R’ is selected from an aryl or heteroaryl group bonded

through an unsaturated carbon atom that is unsubstituted

or substituted with 1-4 substituents selected from Cl, F,

1, Br, -OH, CF,, S(0),C,, alkyl, -0OC,, alkyl, C,, alkyl or

NR*RTM wherein R* and RTM are independently selected from H

or C,, alkyl;

R' and R’ are independently selected from H, C,, alkyl or
C, alkyloxy,

with the proviso that when R’ and R’ are unsubstituted,

unbranched C,, alkyl, R’ may not be
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wherein R is H or C,, alkyl and R” is H or o-

5 trifluoromethyl, m-trifluoromethyl or m-methoxy (see

4,281,000).

[9] The present invention also relates to a compound

according to group [8] wherein R’ is substituted with 2-4

10 substituents.

[10] The present invention also relates to a compound

according to group [8] or[9] wherein R® is substituted

with 1-4 substituents.

15

[11] The present invention also relates to a compound

according to groups [8]-[10] having the formulae shown in

Table 1.

20 [12] The present invention also relates to a method of

antagonizing a CRF-1 receptor in mammals including humans

wherein binding to the receptor causes and ultimately

results in the treatment of affective disorder, anxiety,

depression, headache, irritable bowel syndrome, post-

25 traumatic stress disorder, supranuclear palsy, immune

suppression, Alzheimer's disease, gastrointestinal

diseases, anorexia nervosa or other feeding disorder,

drug addiction, drug or alcohol withdrawal symptoms,
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inflammatory diseases, cardiovascular or heart-related

diseases, fertility problems, human immunodeficiency

virus infections, hemorrhagic stress, obesity,

infertility, head and spinal cord traumas, epilepsy,

stroke, ulcers, amyotrophic lateral sclerosis,

hypoglycemia or a disorder the treatment of which can be

effected or facilitated by antagonizing CRF, including

but not limited to disorders induced or facilitated by

CRF, in mammals comprising administering to the mammal a

therapeutically effective amount of a compound of Formula

(I} wherein

R' is selected from the group consisting of

C,.alkyl,

alkenvyl,2-10

210 alkynyl,

cycloalkyl,3-

alkyloxy,

C

C

Cis

Cis

C,, alkyls(0),,1

-NR"R” wherein RTM and R"TM are independently selected from

H, C,_, alkyl, -C(0)C, ,alkyl,

-C(O)NR"R",

~0-c(0)C, ,alkyl,

-XR' wherein R* is selected from H or -C,, alkylaryl;

X is selected from 0 or S(O)_,

wherein R' is substituted with 0-6 substituents selected

trom halogen, C,, alkyl, C,, alkyloxy, C,, haloalkyl, -
lcNRTMR'TM, -XR':

R’ is selected from the group consisting of

C,,, alkyl,
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..o alkenyl,

alkynyl,
2-10

cycloalkyl,3-8

;. Cycloalkyl C, . alkyl,

alkyloxy,
1-10

o alkyloxyC, ,, alkyl,

o
 

Q
O

 0
O

 N
0

 0
 

0
O

 M

. alkoxy C , alkyl,

-s0,-C, ,alkyl

-SO,R*TM wherein RTM is aryl,

-S0,R” wherein RTM is heteroaryl,

-NR*R” wherein R* and R* are independently selected from

H, C_, alkyl, C,, cycloalkyl, C,, alkyloxyC,, alkyl,

-c(0)C,,alkyl or R* and RTM may join to form a

heterocyclic ring having 0-3 heterocatoms selected

from O, N or S,

- halogen,

-CN,

-C (0O)NR*RTM,

-C(O)R wherein R is C alkyl,
1-6

-C(0)0C, , alkyl,

-C(0)O(CH,) ,OR wherein R is C,, alkyl,

-C(0)O(CH,) ,-NHR wherein R is C,, alkyl,

-C(0)0(CH,) ,~-NR?,

-C(0)OH,

-C(O)H,

-C(O) Ph,

-C(O)R’ wherein R’ is aryl, heteroaryl or carboalkoxy;

n is 0, 1 or 2;

R’ is substituted with 0-3 substituents independently
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selected from R‘, R”, R”’ wherein R', R” and R”’ are

independently selected from C,s alkyl, C,, cycloalkyl,

hydroxyC, , alkyl, C,, alkyloxyC, . alkyl, C, alkenvyl, C,

alkyloxy, hydroxy, or

R” is substituted with 0-3 substituents independently

selected from

halogen,

-CN,

-S(0),R” wherein R* is selected from C,_, alkyl, C
1-4

haloalkyl,C,_, alkyloxy C,,alkyl, C,, cycloalkyl;

-COR* wherein R* is selected from H, Cc,,alkyl, C
2-4

haloalkyl, C,_, alkyloxy C,, alkyl, C,

cycloalkyl, and C,, cycloalkylC,, alkyl;

-CO,R*,

-NRTMCOR** wherein R” is selected from H, C,, alkyl, C,, c-

alkyl,C,, cycloalkyl C,, alkyl;

-N(COR*"),,

-NR”CONR*RTM, wherein RTM is selected from H, C,, alkyl,

C,, haloalkyl, C,, alkoxy C,, alkyl,

C,¢ cycloalkyl and C,, cycloalkylC,

alkyl;

-NR**CO,R**,

-CONRTMRTM,

l-morpholinyl,

l-piperidinyl,

l-piperazinyl,

and

C,, cycloalkyl wherein 0-1 carbon atoms in the C,,

cycloalkyl is replaced by a group selected from

-0-, -S(0),-, -NR*-, -NCO,R*, -NCOR®*,

and -NSO,R*; and wherein N, in
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l-piperazinyl is substituted with 0-1

substituents selected from R*, CO,R*, COR* and

SO?_Rze; or

25 2kthe group R*, R”, R¥, C,.alkyl, C
2-8

alkenyl, C,, alkynyl, Br, Cl, F, I, C,, haloalkyl, -OR,

-NR*RTM, -C,, alkylOR*, and C,, cycloalkyl which is

substituted with 0-1 RTM and in wich 0-1 carbons of C,,

cycloalkyl is replaced by -0-, wherein
2i

R” is selected from aryl wherein aryl includes

phenyl, naphthyl, indanyl and indenyl, each

R*” being substituted with 0-1 ORTM and 0-5

substituents independently selected from the group C,

alkyl, C,, cycloalkyl, Br, Cl, F, I,C,, haloalkyl, -CN,

nitro, -SH, -S(0),R”, -CORTM, -0C(O)R*TM, -NR*CORTM,

N (CORTM) ,,

-NR*CONR*R”, -NRTMCO,R*TM, -NR*R® and -CONR*R%;

23R” is selected from heterocaryl wherein heteroaryl

includes pyridyl, pyrimidinyl, triazinyl, furanyl,

quinolinyl, isoguinolinyl, thienyl, imidazolyl,

thiazolyl, indolyl, pyrrolyl, oxazolyl, benzofuranyl,

benzothienyl, benzothiazolyl, benzoxazolyl, isoxazolyl,

pyrazolyl, triazolyl, tetrazolyl, indazolyl, 2,3-

dihydrobenzofuranyl, 2,3-dihydrobenzothienyl, 2,3-

dihydrobenzothienyl-s-oxide, 2,3-dihydro-benzothienyl-S-

dioxide, indolinyl, benzoxazolin-2-onyl, benzodioxolanyl

and benzodioxane, each heterocaryl being substituted on 0-

4 carbon atoms with a substituent independently selected

from the group C,, alkyl, C,, cycloalkyl, Br, Cl, F, I, C...

haloalkyl, -CN, nitro, ORTM, -SH, -S(0)R*, -CORTM, -

OC(O)RTM, -NRTMCORTM, -N(CORTM),, -NR*CONRTMR®TM, -NR*CORTM, -

NR“R”TM and -CONR*R” and each heterocaryl being substituted
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on any nitrogen atom with 0-1 substituents selected from

the group RTM, CO,RTM, COR* and SO,RTM;

2k
RTM is heterocyclyl which is a saturated or partially

saturated heterocaryl as defined for R?, each heterocyclyl

being substituted on 0-4 carbon atoms with a substituent

independently selected from the group C,, alkyl, C,

cycloalkyl, Br, Cl, F, I, C,, haloalkyl, -CN, nitro, -ORTM,

-SH, -S(0),RTM, -CORTM, -0OC(0)RTM, -NRTMCORTM, -N(CORTM),,

~NR”CONR*TMR*”, NRCO,RTM, -NR*R” and -CONR*R® and each

heterocyclyl being substituted on any nitrogen atom with

0-1 substituents selected from the group R, CO,R*TM, CORTM*

and SO,RTM;

wherein

R* is H, C,, alkyl, C,, cycloalky-C,, alkyl and C,,

cycloalkyl;

RTM is H, C,. alkyl, C,, cycloalkyl C,, alkyl, C,,
alkyloxy C,, alkyl, C,, haloalkyl, R*S(0) -C,, alkyl1-4

and RTMR*N-C,, alkyl;

2n
RTM is H, C,, alkyl, C,, cyloalkyl, C,, cycloalkyl-

C, alkyl, C,_, alkyloxy C,, alkyl, and C,, haloalkyl;

20R and R* are independently selected at each occurrence

from H, C,, alkyl, C,,, cycloalkyl, C,s cycloalkyl C, alkyl

and C, , haloalkyl;

R is selected from C,, alkyl, C,, haloalkyl, C,, alkoxy-
C,., alkyl, C,, cycloalkyl, C,, cycloalkyl- C,. alkyl, aryl,

aryl(C,_, alkyl), hetercaryl and helerocaryl (C,, alkyl) -
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W
and benzyl, each benzyl being substituted on the aryl

moiety with 0-1 substituents selected from the group C,
alkyl, Br, Cl, F, T, C,.;, haloalkyl, nitro, C,.. alkoxy C,,
halcalkoxy, and dimethylamino;

R"RTM taken together with the N form 1-pyrrolidinyl, 1-
morpholinyl, l-piperidinyl or l-piperazinyl wherein N, in
l-piperiazinyl is substituted with 0-1 substituents

selected from the group R¥, CO,R*, CORTM and SO,R*

RTM is selected from H, C,, alkyl, C,, haloalkyl, C,, alkoxy
-C,, alkyl, C,, cycloalkyl, C,s cycloalkyl - C,, alkyl,

aryl, aryl (C,, alkyl)-, heterocaryl and heterocaryl (C,.,

alkyl);

R’ is selected from an aryl or heterocaryl group attached
through an unsaturated carbon atom;

aryl is selected from phenyl, naphthyl, indanyl and

indenyl, each aryl being substituted with 0-5

substituents independently selected at each occurrence
from C,; alkyl, C,, cycloalkyl, methylenedioxy, C_,
alkyloxy-C,, alkyloxy, -ORTM, Br, cl, F, I, C,, haloalkyl,
~CN, -NO,, -SH, -S(0),RTM, -CORTM, -CO,RTM, -OC(0)RTM, -

NR“CORTM, -N(CORTM),, -NR*CONR®R®, -NR*CO,RTM, -NR*R® and
CONR*R® and up to 1 phenyl, each phenyl substituent being
substituted with 0-4 substituents selected from the group

C,., alkyl, C,, alkoxy, Br, Cl, F, I, -CN, dimethylamino,

CF,, CJF,, OCF,, SO,Me and acetyl;

heterocaryl is selected from the group pyridyl, pyrimidyl,
triazinyl, furanyl, quinolinyl, isoquinolinyl, thienyl,
imidazolyl, thiazolyl, indolyl, pyrrolyl, oxazolyl,
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benzofuranyl, benzothienyl, benzothiazolyl, benzoxazolyl,

isoxazolyl, triazolyl, tetrazolyl, indazolyl, 2,3-

dihydrobenzo-furanyl, 2,3-dihydrobenzothienyl, 2,3-

dihydro-benzothienyl-S-oxide, 2,3-dihydrobenzothienyl-s-

dioxide, indolinyl, benzoxazolin-2-on-yl, benzodioxoclanyl

and benzodioxane, each heterocaryl being substitued at 0-4

carbon atoms with a substituent independently selected at

each occurrence from the group C,, alkyl, C,, cycloalkyl,

Br, F, I, C,, haloalkyl, -CN, NR®RTM, nitroc, -ORTM, -SH, -1-4 1

2mS(0),RTM, CORTM, -CO,RTM, -OC(0)RTM, -NR®CORTM, -N(CORTM),,

NRCONR*R®TM and each heterocaryl being substituted at any

nitrogen atom with 0-1 substituents selected from the

group R, CO,RTM, CORTM and SO,RTM wherein,

3a
R is selected from the group C,s alkyl, C,, cycloalkyl-C,

alkyl and benzyl, each benzyl being substituted on the

aryl moiety with 0-1 substituents selected from the group

C,, alkyl, Br, Cl, F, I, C,, halocalkyl, nitro, C alkoxy,
1-4

C,, haloalkoxy, and dimethylamino;

R’ and R’ are independently selected at each occurrence

from H, Br, Cl, F, I, -CN, C_, alkyl, C,, alkenyl, C,,

alkynyl, C,, cycloalkyl, C, . alkyloxy, C alkylthio, C1-6 1-6

alkylsulfinyl, C,_, alkylsulfonyl, amino, C,, alkylamino,

(C,., alkyl), amino and phenyl, each phenyl is substituted

with 0-3 groups selected from the group consisting of C#7

alkyl, ¢C,, cycloalkyl, Br, Cl, F, I, -C(O)H, C,_,

haloalkyl, nitro, C,, alkoxy, C,, halocalkoxy, C
1-4

alkylthio, C,, alkylsulfinyl, C,, alkylsulfonyl, C
1-6

alkylamino and (C,, alkyl), amino and wherein R' and R®

non-phenyl groups may be substituted with 0-5

substituents selected from OH, halogen, -C(O)H, -0C, -

alkyl and C,, haloalkyl, C, alkyl, C c-alkyl, C
3-7 1-6
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alkyl (OH) CO,R wherein R is H or C,, alkyl, C, alkyl(OH)

,wherein n is 0-3 or R’ and R’ may join together to form a

C,, alkylene chain.

[13] The present invention also relates to a method as

described directly above in group [12] wherein

R’ is selected from C,, alkyl, C,, cycloalkyl, C,.
alkoxy, C,, alkylthio, -XRTM wherein R' is substituted with

0-6 substituents selected from halogen, C,., alkyl or C,_,

haloalkyl;

R’ is selected from substituted-C, ,, alkyl, branched
Ciy alkyl, C,, alkenyl, C,,, alkynyl, C,, cycloalkyl, C,,

cycloalkyl C,, alkyl, -NR*R* wherein, in the case of

substituted-C,_, alkyl, 1-3 substitutents are

independently selected from the group R*, R¥, RTM, C! 1-6

alkyl, C,, alkenyl, C, alkynyl, Br, Cl, F, I, C...

haloalkyl, -OR*, -NRTMR®TM, -C,. alkylOR”, and C,, cycloalkyl
which is substituted with 0-1 R*® and in wich 0-1 carbons

of C,, cycloalkyl is replaced by -0- and wherein the R?

groups, other than substituted-C, , alkyl, are substituted

with 0-3 substituents independently selected from the

group R**, R”, R¥, C,.salkyl, C,, alkenyl, C,,alkynyl, Br,
Cl, ¥, I, C,, haloalkyl, -OR®, -NRTMRTM, -C,_, alkylOR®, and

C,, cycloalkyl which is substituted with 0-1 R® and in

wich 0-1 carbons of C,. cycloalkyl is replaced by -0-.

[14] The present invention also relates to a method

described directly above in [12] or [13] wherein R’ is

selected from an aryl group selected from phenyl or

substituted versions thereof or a heteroaryl group

selected from pyridyl or substituted versions thereof.
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[15] The present invention relates to a method described

directly above in groups [121-[14] wherein R’ is

substituted with 0-4 substituents independently selected

from halogen, C,, alkyloxy, C, . alkyl or NR'R” wherein R’

and R” are independently selected from H or C,, alkyl.

[16] The present invention preferrably relates to a

method as described directly above in groups [121-[15]

wherein R’ is selected from 2,4-dichlorophenyl, 2-chloro-

4-methoxyphenyl, 2,4,6-trimethylphenyl, 2,4,6-

trimethoxyphenyl, 2-dimethylamino-4-methyl-pyridin-5-y1,

2,4-dichloro-5-fluorophenyl, 2-chloro-4-methoxy-5-

fluorophenyl, 2-chloro-4,5-dimethoxyphenyl or 2-chloro-

4,5-dimethoxyphenyl.

[17] The present invention also preferrably relates to a

method as described in groups [13]1-[15] wherein R® is

selected from C, alkyl of the formula -CR‘R”R”' wherein

R’, R” and R”' are independently selected from H, C,

alkyl, C,. cycloalkyl, hydroxyC, alkyl, C,, alkyloxyC,

alkyl, C,, alkenyl, C,, alkyloxy, hydroxy, with the

proviso that each of R’,R” and R’” cannot be H;

or R’ is selected from NR’'R” wherein R’ and R” are

independently selected from H or C,, alkyl.

[18] The present invention preferrably relates to a

method according to groups [13]-[17] wherein R’ is

selected from an aryl or heterocaryl group attached

through an unsaturated carbon atom wherein, aryl is

phenyl, each phenyl being substituted with 0-5

substituents independently selected at each occurrence

from C,, alkyl, C,, cycloalkyl, methylenedioxy, C
1-4
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alkyloxy-C,, alkyloxy, -ORTM, Br, Cl, F, I, C,, haloalkyl,

-CN, -NO,, -SH, -S(0)RTM, -CORTM, -CORTM, -OC(0)RTM, -
NR*CORTM, -N(CORTM),, -NRCONRTMR®, -NR®CO,R*, -NR*R® and
CONRTMRTM and up to 1 phenyl, each phenyl substituent being
substituted with 0-4 substituents selected from the group

C,, alkyl, ¢, alkoxy, Br, Cl, F, I, -CN, dimethylamino,

CF,, CJF,, OCF,, SOMe and acetyl and wherein, heteroaryl is

selected at each occurrence from pyridyl, each pyridyl

being substitued at 0-4 carbon atoms with a substituent

independently selected at each occurrence from the group

C,., alkyl, ¢, cycloalkyl, Br, F, I, C,., haloalkyl, -CN,

nitro, -ORTM, -SH, -S(0),RTM, CORTM, -CORTM, -OC(O)RTM, -
NR*CORTM, -N(CORTM),, -NR®CONR*R® and each pyridyl being
substituted at any nitrogen atom with 0-1 substituents

selected from the group R*, CO,RTM, CORTM and SO,RTM

[19] The present invention preferrably relates to a

method of antagonizing a CRF-1 receptor in mammals

including humans wherein binding to the receptor causes

and ultimately results in the treatment of affective

disorder, anxiety, depression, headache, irritable bowel

syndrome, post-traumatic stress disorder, supranuclear

palsy, immune suppression, Alzheimer’s disease,

gastrointestinal diseases, anorexia nervosa or other

feeding disorder, drug addiction, drug or alcohol

withdrawal symptoms, inflammatory diseases,

cardiovascular or heart-related diseases, fertility

problems, human immunodeficiency wvirus infections,

hemorrhagic stress, obesity, infertility, head and spinal

cord traumas, epilepsy, stroke, ulcers, amyotrophic

lateral sclerosis, hypoglycemia or a disorder the

Creatment of which can be effected or facilitated by

antagonizing CRF, including but not limited to disorders
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induced or facilitated by CRF, in mammals comprising

administering to the mammal a therapeutically effective

amount of a compound of formula (I)

N— R

or a pharmaceutically acceptable salt, stereoisomer or

prodrug thereof, wherein

R' is selected from C, alkyl, C,, alkyloxy, -SH or OH;

R’ is selected from C,, alkyl which is unsubstituted or

substituted with 1-4 substitutents selected from C,

alkyl, C,, cycloalkyl, C,, alkylOR®, C,. alkenyl or ORTM

wherein RTM is H or C,, alkyl;

R’ is selected from an aryl or heterocaryl group bonded

through an unsaturated carbon atom that is unsubstituted

or substituted with 1-4 substituents selected from Cl, F,

I, Br, -OH, CF,, S(0),C,, alkyl, -0C,, alkyl, C,, alkyl or

NR“RTM wherein R* and RTM are independently selected from H

or C,, alkyl;

R’ and R’ are independently selected from H, C,. alkyl or

C alkyloxy.
1-86
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[20] The present invention also relates to a method

according to group [19] wherein R’ is substituted with 2-4

substituents.

[21] The present invention also relates to a method

according to group [19]1-[20] wherein R® is substituted

with 1-4 substituents.

[22] The present invention alsoc relates to a method

according to group [19]-[21] using the formulae shown in

Table 1.

[23] The present invention also provides pharmaceutical
compositions comprising compounds of Formula (1) with
the variables as recited above in group [1] and [17]
with the proviso that the compounds excluded in proviso
(d) in group [1] are included herein and a
pharmaceutically acceptable carrier.

[24] The preferred pharmaceutical compositions include
those compounds as shown in groups [1’] and [2]1-[11]
along with a pharmaceutically acceptable carrier.

[25] The present invention also relates to a compound
of the formulae shown below having the variables
recited above in groups [1‘] and [11-[24]:

4

R? i R? A

— \\\~ " — \\\N
R’ \\ R! \\

N

N/N /N

II mR® R°
except that the provisos listed in group I are not

included for the compounds of formula II and IIT.
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[26] The present invention further comprises a

compound of formula II or III in combination with a

pharmaceutically acceptable excipient to form a

pharmaceutical composition.

[27] The present invention further relates to a method

of treating CRF related disorders or conditions or use

in therapy of compounds of formula II or IIT comprising
administering a compound of formula II or III with the

variables for R'-R’ as shown above in groups [1’] and
[1]1-[24] to a patient in need of treatment thereof.

Many compounds of this invention have one or more

asymmetric centers or planes. Unless otherwise indicated,

all chiral (enantiomeric and diastereomeric) and racemic

forms are included in the present invention. Many

geometric isomers of olefins, C=N double bonds, and the

like can also be present in the compounds, and all such

stable isomers are contemplated in the present invention.

The compounds may be isolated in optically active or

racemic forms. It is well known in the art how to prepare

optically active forms, such as by resolution of racemic

forms or by synthesis from optically active starting

materials. All chiral, (enantiomeric and diastereomeric)

and racemic forms and all geometric isomeric forms of a

structure are intended, unless the specific

stereochemistry or isomer form is specifically indicated.

The term "alkyl", unless otherwise specified,

includes both branched and straight-chain alkyl having

the specified number of carbon atoms. "Alkenyl®

includes hydrocarbon chains of either a straight or

branched configuration and one or more unsaturated

carbon-carbon bonds which may occur in any stable point

along the chain, such as ethenyl, propenyl, and the

like. "Alkynyl" includes hydrocarbon chains of either a

straight or branched configuration and one or more

triple carbon-carbon bonds which may occur in any
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stable point along the chain, such as ethynyl, propynyl
and the like.—"Haloalkyl" is intended to include both
branched and straight-chain alkyl having the specified
number of carbon atoms, substituted with 1 or more
halogen; "alkoxy" represents an alkyl group of
indicated number of carbon atoms attached through an
oxygen bridge; "cycloalkyl" is intended to include
saturated ring groups, including mono-,bi- or poly-
cyclic ring systems, such as cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, and so forth. "Halo" or
"halogen" includes fluoro, chloro, bromo, and iodo.

The term "substituted", as used herein, means that
one or more hydrogen on the designated atom is replaced
with a selection from the indicated group, provided
that the designated atom’s normal valency is not
exceeded, and that the substitution results in a stable
compound. When a substitent is keto (i.e., =0), then 2
hydrogens on the atom are replaced.

Combinations of substituents and/or variables are
permissible only if such combinations result in stable
compounds. By "stable compound" or "stable structure"
is meant a compound that is sufficiently robust to
survive isolation to a useful degree of purity from a
reaction mixture, and formulation into an efficacious
therapeutic agent.

The term "pharmaceutically acceptable salts"
includes acid or base salts of the compounds of
formulas (I). Examples of pharmaceutically acceptable
salts include, but are not limited to, mineral or
organic acid salts of basic residues such as amines;
alkali or organic salts of acidic residues such as
carboxylic acids; and the like.

Pharmaceutically acceptable salts of the compounds
of the invention can be prepared by reacting the free
acid or base forms of these compounds with a
stoichiometric amount of the appropriate base or acid
in water or in an organic solvent, or in a mixture of
the two; generally, nonagueous media like ether, ethyl
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preferred. Lists of suitable salts are found in
Remington’s Pharmaceutical Sciences, 17th ed., Mack
Publishing Company, Easton, PA, 1985, p. 1418, the
disclosure of which is hereby incorporated by
reference.

"Prodrugs" are considered to be any covalently
bonded carriers which release the active parent drug of
formula (I) in vivo when such prodrug is administered
to a mammalian subject. Prodrugs of the compounds of
formula (I) are prepared by modifying functional groups
present in the compounds in such a way that the

modifications are cleaved, either in routine
manipulation or in wvivo, to the parent compounds.
Prodrugs include compounds wherein hydroxy, amine, or
sulfhydryl groups are bonded to any group that, when
administered to a mammalian subject, cleaves to form a
free hydroxyl, amino, or sulfhydryl group,
respectively. Examples of prodrugs include, but are not
limited to, acetate, formate and benzoate derivatives
of alcohol and amine functional groups in the compounds
of formulas (I) and the like.

The term "therapeutically effective amount" of a
compound of this invention means an amount effective to

antagonize abnormal level of CRF or treat the symptoms
of affective disorder, anxiety, depression,
immunological, cardiovascular or heart-related diseases
and colonic hypersensitivity associated with
psychopathological disturbance and stress in a host.

The term “registry reference” refers to computer
search generated sources of known chemical structures
as identified by specific structure herein.

Compounds prepared according to the synthetic

schemes and examples include, without limitation, those

compounds specifically set forth in Table 1, hereinbelow,

as well as the following:
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7—(2,4—dichloro—5—fluorophenyl)—2—ethyl—3—(2—pentyl)—

pyrazolo[l,5—ajpyrimidine
7—(2,4—dichlorophenyl)—2—ethy1—6—methy1—3—(2—pentyl)—

pyrazolo[l,5-alpyrimidine

7~(2—chloro—4—methoxyphenyl)—2—ethyl—3—(2—

pentyl)pyrazolo[l,5-alpyrimidine

2—ethyl—3—(2—pentyl)—7-(2,4,6—trimethylphenyl)—

pyrazolol[l,5-alpyrimidine

2—ethy1—3—(2—penty1)—7—(2,4,6—trimethoxyphenyl)—

pyrazolo[l,5-alpyrimidine

7—(2,4—dichlorophenyl)—2—ethyl—3—(2—pentyl)pyrazolo[l,5—

alpyrimidine

7—(2,4—dichlorophenyl)—2—ethylpyrazolo[l,5~a]pyrimidine—3—

carboxaldehyde

7—(2,4—dichlorophenyl)—2—ethyl—3—(l—hydroxyethyl)—

pyrazolo[l,5-alpyrimidine

7—(2,4—dichlorophenyl)—3—(1—ethoxyethyl)—2—ethyl—

pyrazolo[l,5-alpyrimidine

7—(2,4—dichlorophenyl)—3—(1—ethoxyethyl)—2—

ethylpyrazolo[l,5-alpyrimidine

2—ethyl—7—(2—methyl—4-methoxyphenyl)~3—(3—pentyl)—

pyrazolo[l,5-alpyrimidine

2—ethyl—7—(2—methyl—4—methoxyphenyl)-3—(2—pentyl)—

pyrazolo[l,5-alpyrimidine

7—(2,4—dimethylphenyl)—2—ethyl—3—(2—pentyl)—pyrazolo[l,S-

alpyrimidine

7—(2,4—dichlorophenyl)—Z—ethyl—S—methylthio—B—(2—pentyl)—

pyrazolo[l,5-alpyrimidine

7—(2,4—dichlorophenyl)—2—ethyl—3—(6—methyl—5—hepten—2—yl)—

pyrazolo[l,5-alpyrimidine

7—(2,4—dichlorophenyl)—2—ethyl—3—(1—hydroxy—4—pentyl)—

pyrazolo[l,5-alpyrimidine

7—(4—difluoromethoxy—z—methyl)—2—ethyl—3—(3—
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pentyl)pyrazolo{l,5—a]pyrimidine

7—(4—difluoromethoxy—2—methyl)—2—ethyl—3—(2—

pentyl)pyrazolo[l,5-a]pyrimidine

7—(2—chloro—4—difluoromethoxyphenyl)—2—ethy1—3—(3—

pentyl)pyrazolo[l,5-alpyrimidine

7—(2—chloro—4—difluoromethoxyphenyl)—2—ethyl—3—(2—

pentyl)pyrazolo[l,5-a]lpyrimidine

7—(2,4—dimethylphenyl)—2—ethy1—3—(3—pentyl)pyrazolo[l,5—

alpyrimidine

4—(7—(2,4—dichlorophenyl)—2—ethylpyrazolo[l,5—

alpyrimidinyl)pentanocic acid

4—(7—(2,4—dichlorophenyl)—2—ethylpyrazolo[l,5—

alpyrimidinyl) -N-methylpentanamide

3—(5—(benzoxazol—2—ylthio)—2—pentyl)—7—(2,4—

dichlorophenyl)—2—ethylpyrazolo[l,S—a]pyrimidine

3—(5—(benzoxazolidinethione—3—yl)—2—pentyl)—7—(2,4—

dichlorophenyl)—2—ethylpyrazolo{l,S—a]pyrimidine

7—(2,4—dichlorophenyl)—2—ethy1—3—(1—hydroxy—2—propyl)—

pyrazolo[l,5-alpyrimidine

7—(2,4—dichlorophenyl)—3-(l—ethoxy—Z—propyl)—2—ethy1—

pyrazolo{l,5-alpyrimidine

3—(1—acetoxy—2—propyl)—7—(2,4—dichlorophenyl)—2—

ethylpyrazolo[l,5-alpyrimidine

3—(l—acetoxy—Z—butyl)—?—(2,4—dichlorophenyl)—2—

ethylpyrazolo[l,5-alpyrimidine

7—(2,4—dichlorophenyl)—2—ethyl—3—(l—hydroxy—3—

butyl)pyrazolo[l,5-alpyrimidine

7—(2,4—dichlorophenyl)—2—ethyl—3—(l—methoxy—3—

butyl)pyrazolo[l,5-alpyrimidine

7—(2,4—dichlorophenyl)—2—ethy1—3—(3—heptyl)—pyrazolo[l,5—

alpyrimidine

7—(2,4—dichlorophenyl)—2—ethyl—3—(3—heptyl)—6—methyl—

pyrazolo[l,5-alpyrimidine

6355



WO 00/59908 PCT/US00/09111

10

15

20

3t

2-ethyl-3-(3-heptyl)-7-(2,4,6-trimethylphenyl) -

pyrazolo{l,5—ajpyrimidine
7-(2,4-dichlorophenyl)-2-ethyl-3-(3-pentyl) -pyrazolo[1l, 5-

alpyrimidine

7—(2,4—dichlorophenyl)—2—ethyl—3—(3—pentyl)—6—methyl—

pyrazolol[l,5-alpyrimidine

2-ethyl-3-(3-pentyl)-7-(2,4,6-trimethylphenyl) -

pyrazolo[l,5-alpyrimidine

2-ethyl-3-(3-pentyl)-7-(2,4, 6-trimethoxyphenyl) -

pyrazololl,5-alpyrimidine

Syvnthesis

Compounds of formula (I) can be prepared by the

following synthetic routes and schemes. Where a detailed

description is not provided, it is assumed that those

skilled in the art of organic synthesis will readily

understand the meaning.

Synthesis of compounds of formula (I) may be

prepared by the reaction shown in Scheme 1.

The embodiment of this invention concerning

compounds of Formula (I) with the structure

2

4~ N\‘ R

R \ N
N~ = RS

R3

may be prepared according to the following methods:

The pyrazolo[l,5-alpyrimidine ring system is best

prepared by the condensation reaction of a 3-

aminopyrazole (1-A, Scheme 1A) with a compound of formula
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1-B. Here, Z is ethoxy or dimethylamino, and compound 1-B

may be prepared by the reaction of a compound of formula
R’C(=0)CH,R’ with a reagent of formula R’C(Z) (OEt),. These

types of reactions are normally done by heating the two

compounds (as a 1:1 mixture) without solvent, and

distilling off the volatile components after the reaction

is complete. The reaction between 1-A and 1-B is

conveniently performed in a solvent such as acetic acid

with heating; the acetic acid acts as both solvent and

catalyst for the condensation.

Preparation of the pyrazoles can begin with the

acylation of a nitrile compound 1-C (Scheme 1B).

Normally, a strong base, such as lithium

diisopropylamide, is used to deprotonate the nitrile, and

the resulting anionic intermediate is treated with a

carboxylic ester R'CO,Et or

Scheme 1A

RZ Rz
NH z. R Ny R~ 2 SOR‘__{\f * o — R

N/NH RS N/N Z RS

R3 R3
1-A

1-B

acid chloride R'COCl to generate the ketonitrile 1-D.

Condensation of this compound with hydrazine then gives

the aminopyrazole. This reaction may be performed in

refluxing alcoholic solvent with the optional presence of

an acid catalyst, such as acetic acid. Heteroatomic

versions of this route are possible. Aminopyrazoles with

an R’ group wherein R’ = RO may be prepared by starting

with cyanocacetic esters like 1-E, which react with

hydrazine to afford 3-amino-5-hydroxypyrazole 1-F.
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Cyclization with reagent 1-B and O-alkylation with a

reagent RTMX, wherein X is a halide or pseudohalide group,

gives compound 1-G. Finally, strong base treatment of

aminonitrile 1-H, usually in the presence of a solvent

5 mixture such as THF/HMPA, followed by acylation and ring-

forming, gives diamine 1-K.

Scheme 1B

R2

2 2 ‘_eyNHZ
——> R — RoN CN \~NH

O
1-C 1-A

1-D

R2 R®
2 NH, N -R*/T\ —> HO—\ — R'?0—

EtO,C~ “CN N-NH ——— N-NFF s

1-E 1-F 1-c R®
2b

2 2b F{%‘\N'RR, _RR, R N . -NH;
— > R — R—QkCN T CN n—NH
1-H 1-K
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Scheme 1C

G
NH,,

CL — R — R \\
CN CN N~ NH

O
1-L 1-N

1-M i

G G s
4~ N\ R ~Nx R

R N\ - R N N
NN~ s NN~ gs

1-p R® 1N R

OH
OHGC R4
4 4‘_2\\er\ " R = N\ "R N — N\

1-q R° 1-R R°

R2a ORZC
4R ~ N\ R I

A\

s R®

Scheme 1C shows one application of a wvariation

5 involving a group G (carboalkoxy or CN) which can serve

as a functional handle for various R’ substitutions. Since

G is activating, the acylation of 1-L to give 1-M may not

require as strong a base as is used for the

transformation of 1-C to 1-D; a reagent such as an

10 orthoester may also be used. Subsequent ring

condensations to 1-N and then to 1-P proceed as described

earlier. Then, the group G is converted to the R’ group of
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choice wherein R’ and substituted versions thereof is as

defined in theyclaims and as above in the specification;
the following method is one example. Use of a reducing

agent such as diisobutylaluminum hydride in a solvent

like toluene or dichloromethane at low temperatures can

be used to obtain the aldehyde 1-Q. The aldehyde may be

allowed to react with organometallic reagents such as the

Grignard reagent RhMgBr to afford the alcohol 1-R. The

hydroxy group may then be O-alkylated (typically using a

reagent R*X and a base such as sodium hydride in a polar
aprotic solvent such as DMF) to give the compound 1-S.
Other such manipulations of the G group should be

familiar to those skilled in the art of organic

synthesis.

Similarly, the remaining variables in the starting

materials described above such as R' or R’ are determined

based upon the desired target moiety. Thus, varying the

ketone 1-B with respect to the aryl or heteroaryl group R’

permits synthesis of a compound of formula T having R’ as

the desired heterocaryl or aryl group and substituted

versions thereof as recited in the claims and above text

and as further shown in the examples and table before the

appended claims.

The synthesis of compounds of formula II or III may

be accomplished by the general schemes shown below in

Scheme 2 and in Scheme 3.
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SCHEME 2i . »

R2 Rr*
1 R®
R RS a — \

____> R‘I \

-H20 N No 0 o N~ SN

SH
a=H2NNHC(=S)NH2 b

b= Mel, base; R3-MgX, Ni cat.
R4

Procedure described in Kranze, E R?
and Kutz Chem Ber. 1972, 105, 388. 5

R

— \
/'

\ N / N
N

T3R

The variables for R'-R’ are selected from those variables

as defined in any of the groups [1]1-[24]. The compound

of formula II is prepared by starting with the acyclic

5 triketo intermediate shown above which is reacted with

reagent a to form the bicyclic intermediate which is then

treated with the grignard reagent b to form a compound of

formula ITI.
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SCHEME 3

R4

NH; l
R2 2 2 ©R R
- 1. protect with P — BuLi =

S o airr\N N , ~_/ R*COL ~_/

R1 R1 R1

R? A

T Xy 3. R’*C(0)C(OH)R?

The variables for R'-R’ in Scheme 3 are selected from

those described in groups [1]-[24]. Compounds IT and III

5 with the variables as defined above are useful as CRF

antagonists.

10 Utility

CRF-R1 Receptor Binding Assay for the Evaluation of

Biological Activity

15 Radioligand binding experiments

Compounds of the invention were tested for in vitro

activity as CRF receptor antagonists. The tests

described below demonstrated that the examples tested had

K;s of 10,000 nM or less and are thus useful as CRF

20 receptor antagonists. Preferred antagonists have or will
have a K, of 1,000 nM or less. Radioligand binding

experiments were performed with membranes from rat
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frontal cortex to determine binding affinities (K,’s) of

test compounds for the rat CRH, receptor using a modified
version of methods described earlier (see E.B. DeSouza,

J. Neurosci, 7:88, 1987). Rat cortex was homogenized in

tissue buffer (containing 50 mM HEPES, 10 mM MgCl,, 2 mM

EGTA, and 1 Mg/ml each of aprotonin, leupeptin, and

pepstatin, pH 7.0 @ 23°C) using a Brinkman Polytron (PT-

10, setting 6 for 10 sec). The homogenate was centrifuged

at 48,000 X g for 12 min and the resulting pellet was

washed by two sequential re-suspension and centrifugation

steps. The final pellet was suspended to tissue buffer to

a working concentration of 0.1 mg/ml protein. Protein

determinations were made using the bicinchoninic acid

(BCA) assay (Pierce, Rockford, IL) with bovine serum

albumin as the standard.

All test compounds were prepared in assay buffer,
which was identical to the tissue buffer except for the
inclusion of 0.15 mM bacitracin and 0.1% w/v ovalbumin.
Binding assay were conducted in disposable

polypropylene 96-well plates (Costar Corp., Cambridge,

MA) and initiated by the addition of 100 1Ll membrane

homogenate (containing 40-60 pg protein) to 200 nl of
assay buffer containing radiocligands (150 pM, final

. izconcentration, [** I] tyr® ovine CRH; New England
Nuclear, MA) and competing test compounds. Specific

binding was determined in the presence of 10 UM o-
helical CRH. Competition experiments were conducted
using 12 concentrations of ligand (ranging from 1 X 10
" to 1 X 10”° M). The reactions mixtures were incubated
to equilibrium for 2 hr at 23°C and terminated by rapid
filtration using a cell harvester (Inotech Biosystems
Inc., Lansing MI) over GFF glass-fibers (pre-socaked in

0.3 % v/v polyethyleneimine). Filters were rapidly

washed 3X with 0.3 ml cold wash buffer (PBS, pH 7.0,

containing 0.01% Triton X-100), dried, and counted in a
gamma counter at 80% efficiency.

6363



WO 00/59908 PCT/US00/09111

10

15

20

25

30

35

oY
Binding affinities (K,’s) of ligands for the CRH,

receptor were célculated using the iterative nonlinear
regression curve-fitting programs (LIGAND) of Munson

and Rodbard (Anal. Biochem. 1980, 107, 220-239) or

Prism (GraphPad Prism, San Diego, CA). Data were best-

fit by the one-site/state competition equation.

Inhibition of CRF-Stimulated Adenvlate Cvyclase Activity

Inhibition of CRF-stimulated adenylate cyclase

activity can be performed as described by G. Battaglia

et al. Synapse 1:572 (1987). Briefly, assays are

carried out at 37° C for 10 min in 200 ml of buffer

containing 100 mM Tris-HCl (pH 7.4 at 37° C), 10 mM
MgClz, 0.4 mM EGTA, 0.1% BSA, 1 mM

isobutylmethylxanthine (IBMX), 250 units/ml

phosphocreatine kinase, 5 mM creatine phosphate, 100 mM

guanosine 5'-triphosphate, 100 nM oCRF, antagonist

peptides (concentration range 10-92 to 10-95m) and 0.8 mg
original wet weight tissue (approximately 40-60 mg

protein). Reactions are initiated by the addition of 1

mM ATP/32P]ATP (approximately 2-4 mCi/tube) and
terminated by the addition of 100 ml of 50 mM Tris-HCL,

45 mM ATP and 2% sodium dodecyl sulfate. In order to

monitor the recovery of cAMP, 1 pl of [3H]cAMP

(approximately 40,000 dpm) is added to each tube prior

to separation. The separation of [32P]cAMP from
[32P]ATP is performed by sequential elution over Dowex
and alumina columns.

In vivo Biological Assay

The in vivo activity of the compounds of the

present invention can be assessed using any one of the

biological assays available and accepted within the

art. Illustrative of these tests include the Acoustic

Startle Assay, the Stair Climbing Test, and the Chronic

Administration Assay. These and other models useful

for the testing of compounds of the present invention
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have been outlined in C.W. Berridge and A.J. Dunn Brain

Research Reviews 15:71 (1990).

Compounds may be tested in any species of rodent or

small mammal.

Compounds of this invention have utility in the

treatment of inbalances associated with abnormal levels

of corticotropin releasing factor in patients suffering

from depression, affective disorders, and/or anxiety.

Compounds of this invention can be administered to

treat these abnormalities by means that produce contact

of the active agent with the agent’s site of action in

the body of a mammal. The compounds can be administered

by any conventional means available for use in

conjunction with pharmaceuticals either as individual

therapeutic agent or in combination of therapeutic

agents. They can be administered alone, but will

generally be administered with a pharmaceutical carrier

selected on the basis of the chosen route of

administration and standard pharmaceutical practice.

The dosage administered will vary depending on the

use and known factors such as pharmacodynamic character

of the particular agent, and its mode and route of

administration; the recipient’s age, weight, and

health; nature and extent of symptoms; kind of

concurrent treatment; frequency of treatment; and

desired effect. For use in the treatment of said

diseases or conditions, the compounds of this invention

can be orally administered daily at a dosage of the

active ingredient of 0.002 to 200 mg/kg of body weight.

Ordinarily, a dose of 0.01 to 10 mg/kg in divided doses

one to four times a day, or in sustained release

formulation will be effective in obtaining the desired

rharmacological effect.

Dosage forms (compositions) suitable for

administration contain from about 1 mg to about 100 mg

of active ingredient per unit. In these pharmaceutical

compositions, the active ingredient will ordinarily be
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present in an amount of about 0.5 to 95% by weight

based on the tétal weight of the composition.
The active ingredient can be administered orally

is solid dosage forms, such as capsules, tablets and

powders; or in liquid forms such as elixirs, syrups,

and/or suspensions. The compounds of this invention can

also be administered parenterally in sterile liquid

dose formulations.

Gelatin capsules can be used to contain the active

ingredient and a suitable carrier such as but not

limited to lactose, starch, magnesium stearate, steric

acid, or cellulose derivatives. Similar diluents can be

used to make compressed tablets. Both tablets and

capsules can be manufactured as sustained release

products to provide for continuocus release of

medication over a period of time. Compressed tablets

can be sugar-coated or film-coated to mask any

unpleasant taste, or used to protect the active

ingredients from the atmosphere, or to allow selective

disintegration of the tablet in the gastrointestinal

tract.

Liguid dose forms for oral administration can

contain coloring or flavoring agents to increase

patient acceptance.

In general, water, pharmaceutically acceptable

oils, saline, agueous dextrose (glucose), and related

sugar solutions and glycols, such as propylene glycol

or polyethylene glycol, are suiltable carriers for

parenteral solutions. Solutions for parenteral

administration preferably contain a water soluble salt

of the active ingredient, suitable stabilizing agents,

and if necessary, butter substances. Antioxidizing

agents, such as sodium bisulfite, sodium sulfite, or

ascorbic acid, either alone or in combination, are

suitable stabilizing agents. Also used are citric acid

and its salts, and EDTA. In addition, parenteral

solutions can contain preservatives such as
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benzalkonium chloride, methyl- or propyl-paraben, and

chlorobutanol.
Suitable pharmaceutical carriers are described in

"Remington’s Pharmaceutical Sciences", A. Osol, a

standard reference in the field.

Useful pharmaceutical dosage-forms for

administration of the compounds of this invention can

be illustrated as follows:

Capsules
A large number of units capsules are prepared by

filling standard two-piece hard gelatin capsules each

with 100 mg of powdered active ingredient, 150 mg

lactose, 50 mg cellulose, and 6 mg magnesium stearate.

Soft Gelatin Capsules

A mixture of active ingredient in a digestible oil

such as soybean, cottonseed oil, or olive oil is

prepared and injected by means of a positive

displacement was pumped into gelatin to form soft

gelatin capsules containing 100 mg of the active

ingredient. The capsules were washed and dried.

Tablets

A large number of tablets are prepared by

conventional procedures so that the dosage unit was 100

mg active ingredient, 0.2 mg of colloidal silicon

dioxide, 5 mg of magnesium stearate, 275 mg of

microcrystalline cellulose, 11 mg of starch, and 98.8

mg lactose. Appropriate coatings may be applied to

increase palatability or delayed adsorption.

The preferred indication and use of the compounds

and compositions of the invention is in the treatment

of depression or anxiety.

The compounds of this invention may also be used

as reagents or standards in the biochemical study of

neurological function, dysfunction, and disease.
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The following examples are provided to describe
the invention in further detail. These examples, which
set forth the best mode presently contemplated for
carrying out the invention, are intended to illustrate
and not to limit the invention.

Examples

The following specific synthetic example describes

the procedures which, when applied to appropriately

substituted substrates, may be employed in the synthesis

of the compounds in Table 1.

Example 1

Preparation of J/-(2.,4-dichlorophenyl)-2-ethyl-3-(3-

pentvl)ipyvrazolo[l,5-alpvrimidine

Part A. A mixture of 2-ethyl-1-bromobutane (10.0 mL, 71.4

mmol), potassium cyanide (14.0 g, 215 mmol) and aliguat

336 (10 drops) in 50 mL water was heated to reflux

overnight with vigorous stirring. The mixture was cooled,

‘and extracted with dichloromethane (2 x 50 mL). The

extracts were combined, dried over magnesium sulfate,

filtered and evaporated. The residual liguid was

distilled bulb-to-bulb to afford pure product, 3-

ethylpentanenitrile (5.50 g, 49.5 mmol, 69%). b.p. 40-45

°C (5 mm Hg). Spectral data: 'H NMR (300 MHz, CDC1,):82.33

(2H, d, J = 5.8 Hz), 1.62-1.36 (5H, m), 0.92 (6H, t, J =

7.3 Hz). MS (H,0-GC/MS): m/e 112 (100).

Part B. A solution of diisopropylamine (7.50 mL, 57.2

mmol)} in THF (100 mL) was cooled to -78 °C, and treated
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with n-butyllithium (34.0 mL of a 1.6 M solution in

hexane) . The éolution was warmed briefly to 0 °C, and
then recooled to

-78 ©°C. The nitrile compound from Part A was then added

by syringe, and the solution was allowed to stir for 1

hour. Then, ethyl propionate (6.50 mL, 56.7 mmol) was

added by syringe, and the resulting mixture was allowed

to stir and warm to ambient temperature for 12 hours. It

was poured into 200 mL of satd. ag. NH,C1l solution, and

this was extracted with ethyl acetate (2 x 200 mL). The

extracts were combined, dried over magnesium sulfate,

filtered and evaporated. The residual oil was separated

by column chromatography (silica gel, 10:90 ethyl

acetate-hexane) to afford the product, 4-cyano-5-ethyl-3-

heptanone, as an o0il 4.06 g, 24.3 mmol, 49%). TLC R, 0.47

(20:80 ethyl acetate-hexane). Spectral data: 'H NMR (300

MHz, CDC1,):83.49 (1H, d, J = 4.4 Hz), 2.74 (2H, qa, J =

7.3 Hz), 2.08-1.98 (1H, m), 1.70-1.58 (1H, m), 1.50-1.20

(3H, m), 1.12 (3H, t, J = 7.3 Hz), 0.95 (3H, t, J = 7.3
Hz), 0.91 (3H, t, J = 7.3 Hz). MS (H,O-GC/MS) : m/e 167

(100) .

Part C. A solution of the ketonitrile from Part B (4.06

g, 24.3 mmol), hydrazine hydrate (2.70 mL, 55.7 mmol) and

acetic acid (5.00 mL, 83.7 mmol) in benzene (50 mL) was

heated to reflux under a Dean-Stark trap with azeotropic

distillation of water. After being heated for 12 hours,

the mixture was cooled and poured into 100 mL 1 N ag.

NaHCO, solution. This was extracted with ethyl acetate (2

x 100 mL), and the extracts were washed in sequence with

brine, combined, dried over sodium sulfate, filtered and

evaporated to afford sufficiently-pure product, 3-amino-

5-ethyl-4-(3-pentyl)pyrazole, as a viscous oil (2.48 g,
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13.7 mmol, 56%). Spectral data: 'H NMR (300 MHz, CDC1,):3d

3.48 (2H, br); 2.54 (2H, g, J = 7.3 Hz), 2.25-2.14 (1H,
m), 1.71-1.49 (4H, m), 1.20 (3H, t, J = 7.3 Hz), 0.83

(6H, t, J = 7.3 Hz), 1H missing. MS (NH,-CI): m/e 183

(12), 182 (100).

Part D. A mixture of 2,4-dichloroacetophenone (10.0 g,

52.9 mmol) and dimethylformamide diethyl acetal (10.0 mL,

58.3 mmol) was heated to reflux for 12 hours, then cooled

and evaporated under high vacuum. The residual oil was

separated by coclumn chromatography (silica gel, 1:1 ethyl

acetate-hexane) to afford the product, 1-(2,4-

dichlorobenzoyl)—2—(N,N—dimethylamino)ethene, as a

viscous oil (12.11 g, 49.6 mmol, 94%). TLC R, 0.05 (20:80

ethyl acetate-hexane). Spectral data: 'H NMR (300 MHz,

CDC1,):87.40 (1H, 4, J = 2.2 Hz), 7.38-7.23 (3H, m), 5.33

(1H, d, J = 12.4 Hz), 3.11 (3H, br s), 2.89 (3H, br s).

MS (NH,-CI): m/e 249 (1), 248 (10), 247 (8), 246 (64), 245

(16), 244 (100).

Part E. A solution of the product of Part C (2.25 g, 1.38

mmol) and that of Part D (0.337 g, 1.38 mmol) in acetic

acid (5 mL) was heated to reflux for 10 hours, then

cooled, and poured into water. This was neutralized by

the addition of solid sodium bicarbonate until the

evolution of CO, subsided. The resulting mixture was

extracted with ethyl acetate (2 x 100 mL), and the

extracts were washed with brine (100 mL), combined, dried

over sodium sulfate, filtered and evaporated. The

resulting mixture of regioisomeric products (ca. 5:1

estimated by TLC visualization) were separated by column

chromatography (silica gel, 10:90 ethyl acetate-hexane)

to afford the major regioisomer as the more TLC-mobile
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product, which was the title compound. TLC R, 0.32 (10:90

ethyl acetate—hexane). Spectral data: 'H NMR (300 MHz,
CDC1,):8 8.38 (1H, 4, J = 4.1 Hz), 7.58 (1H, 4, J = 2.0

Hz), 7.55 (1H, 4, J 8.2 Hz), 7.41 (1H, dd, J = 8.2, 2.0

Hz), 6.65 (1H, d, J = 4.1 Hz), 2.79 (2H, g, J = 7.7 Hz),

2.78-2.68 (1lH, m), 2.03-1.79 (4H, m), 1.25 (3H, t, J =

7.7 Hz), 0.83 (6H, t, J = 7.3 Hz). MS (NH,-CI): m/e 367

(2), 366 (11), 365 (15), 364 (65), 363 (25), 362 (100).

Analysis calc’d for CH,C1N,: C, 62.99; H, 5.84; N,

11.60; found: C, 62.97; H, 5.74; N, 11.49.

Examples 2-30 were prepared and/or may be prepared in an

analogous fashion.
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Example 31

Preparation of 7-(2,4-dichlorophenyl)-3-(N,N-

diethvlamino)-2-ethyvlpyrazolo[l,5-alpvrimidine

Part A. A solution of diisopropylamine (10.0 mL, 76.3

mmol) in THF (60 mL) was cooled to -78 °C, and treated

with n-butyllithium (50.0 mL of a 1.6 M solution in

hexane). The solution was warmed briefly to 0 °C, and

then recooled to

-78 °C. To this was added first, N,N’-

dimethylpropyleneurea as cosolvent (15 mL), then,

diethylaminoacetontrile (10.0 mL, 74.1 mmol), and the

solution was allowed to stir for 1 hour. Then, ethyl

propionate (10.0 mL, 87.2 mmol) was added by syringe, and

the resulting mixture was allowed to stir and warm to

ambient temperature for 12 hours. It was poured into 200

mL of satd. ag. NH,Cl solution, and this was extracted

with ethyl acetate (2 x 200 mL). The extracts were

combined, dried over magnesium sulfate, filtered and

evaporated. The residual oil was separated by column

chromatography (silica gel, 20:80 ethyl acetate-hexane)

to afford the product, 2-(N,N-diethylamino)-3-

oxopentanenitrile, as an oil (5.31 g, 31.6 mmol, 43%).

Part B. A solution of the ketonitrile from Part A,

hydrazine hydrate (3.00 mL, 61.9 mol) and acetic acid

(6.00 mL, 104 mmol) in benzene (100 mL) was heated to

reflux under a Dean-Stark trap with azeotropic removal of

water for a period of 14 hours. Excess hydrazine (2 mL)

and excess acetic acid (5 mL) were then added, and

refluxing was allowed to continue for 20 hours. The

solution was cooled and poured into 200 mL 1 N ag. NaHCO,

solution. This was extracted with ethyl acetate (2 x 200

6372



WO 00/59908 PCT/US00/09111

10

15

20

25

30

3

mL)}, and the extracts were washed in seguence with brine,

combined, dried over sodium sulfate, filtered and
evaporated. The residue was separated by column

chromatography (silica gel, 30:70 ethyl acetate to remove

unreacted starting material, then ethyl acetate) to

afford the product, 3-amino-4-(N,N-diethylamino) -5-

ethylpyrazole, as a viscous o0il which darkens in air (750

mg, 4.41 mmol, 15%).

Part C. A solution of the diamine from Part B (300 mg,

1.76 mmol) and 1-(2,4-dichlorobenzoyl)-2- (N, N-

dimethylamino)ethene (470 mg, 1.93 mmol) in acetic acid

(5 mL) was heated to 100 °C for 10 hours, then cooled and

poured into satd. ag. NaHCO3 solution (100 mL) . This

mixture was extracted with ethyl acetate (2 x 100 mL),

and the extracts were washed with brine, combined, dried

over sodium sulfate, filtered and evaporated. The

residual oil was separated by columnm chromatography

(silica gel, 20:80 ethyl acetate-hexane) to afford the

title product as a red oil (411 mg, 1.13 mmol, 64%).

Spectral data: 'H NMR (300 MHz, CDC1,):8 8.38 (1H, d, J =

4.0 Hz), 7.58 (1H, d, J = 1.8 Hz), 7.56 (1H, d, J = 8.4

Hz), 7.42 (1H, dd, J = 8.4, 1.8 Hz), 6.65 (1H, d, J = 4.0

Hz), 3.27 (4H, g, J = 7.3 Hz), 2.80 (2H, g, J = 7.3 Hz),

l1.26 (3H, t, J = 7.3 Hz), 1.00 (6H, t, J = 7.3 Hz). MS

(NH,~-CI): calculated for C,H,ClN, 363.1143, measured

363.1146; m/e 367 (6), 366 (14), 365 (81), 364 (28), 363

(100) .

Examples 32-45 were and/or may be prepared in an

analogous manner.

Examples 51 and 92
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Preparation of 7—(2,4—dichlorophenvl)—2—hvdroxv—6—methvl—

3-(3-pentvl)pyrazolo[l,5-alpyrimidine (92) and 7-(2,4-

dichlorophenvl)—2—methoxv—6—methvl—3—(3—

pentyl)pyrazolo[l,5-alpvrimidine (51)

Part A. A solution of triphenylphosphine (25.0 g, 95.3

mmol) in THF (200 mL) was cooled to -30 °C, and diethyl

azodicarboxylate (15.0 mL, 95.2 mmol) was slowly added

dropwise in conc. THF solution. After the addition was

complete, the mixture was treated with a THF solution of

3-pentanol (10.0 mL, 90.6 mmol) and ethyl cyanocacetate

(10.0 mL, 92.1 mmol). The resulting mixture was allowed

to stir and warm to ambient temperature for 12 hours,

then was evaporated. The residual oil was separated by

column chromatography (10:90 ethyl acetate-hexane) to

afford the product, ethyl 2-cyano-3-ethylpentanocate, as a

viscous oil (3.41 g, 18.6 mmol, 21%). TLC R, 0.43 (20:80

ethyl acetate-hexane). Spectral data: ‘H NMR (300 MHz,

CDC1l,):8 4.27 (2H, q, J = 7.0 Hz), 3.61 (1H, d, 3 = 4.4

Hz), 2.04-1.93 (1H, m), 1.70-1.35 (4H, m), 1.33 (3H, t, J

= 7.0 Hz), 0.97 (3H, t, J = 7.3 Hz), 0.94 (3H, t, J=17.3

Hz) . MS (H,0-GC/MS): m/e 185 (8), 184 (100).

Part B. A solution of the cyanoester from Part A and

hydrazine hydrate (2.00 mL, 41.2 mmol) in ethanol (30 mL)

was heated to reflux for 10 hours. The solution was

cooled, and poured into water. This was extracted with

ethyl acetate (2 x 100 mL), and the extracts were washed

with brine, combined, dried over sodium sulfate, filtered

and evaporated. The resulting oil was sufficiently pure

product, 3—amino—5—hydroxy—4—(3—penty1)pyrazole (1.29 g,

7.62 mmol, 41%).
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Part C. A solutionszf the pyrazole compound from Part B
(478 mg, 2.82 mmo} and 2-(2,4-dichlorobenzoyl)-1- (N, N

dimethylamino)—l—pmpene (729 mg, 2.82 mmol) in acetic
acid (10 mL) was mated to reflux for 10 hours. The
solution was coold and poured into water (100 mL). This
was neutralized bythe addition of solid NaHCO,, and the
mixture was extrased with ethyl acetate (2 x 100 mL).
The extracts were washed with brine, combined, dried over
sodium sulfate, filtered and evaporated. The residue was
separated by colum chromatography (silica gel, 10:90
ethyl acetate-hexae) to give the compound of Example 92
as a solid (210 mg 0.576 mmol, 20%). m.p. 227-228 ocC.

TLC R, 0.46 (20:80 ethyl acetate-hexane). Spectral data:
'H NMR (300 MHz, Chl,):6 10.53 (1H, br s), 8.27 (1H, s),
7.63 (1H, 4, J = 2.2 Hz), 7.45 (1H, dd, 0 = 8.4, 2.2 Hz),
7.25 (1H, 4, J = B4 Hz), 2.72-2.62 (1H, m), 2.02 (3H,
s}, 1.77-1.65 (4H, m), 0.82 (6H, t, J = 7.5 Hz). MS
(EST): m/e 366 (69}, 364 (100) .

Part D. A solution of the compound of Example 92 (31 mg,

0.085 mmol) and Proton-SpongeTM (20 mg, 0.093 mmol) in
acetonitrile (2 mL) was cooled to 0 °C, and treated with
methyl methanetrifluorosulfonate (10 puL, 0.088 mmol).
After stirring for iO hours and warming to ambient
temperature, the mixture was evaporated, and the residue
was separated directly by column chromatography (silica
gel, 10:90 ethyl acetate-hexane) to give the compound of
Example 51 as a viscous oil (7 mg, 0.019 mmol, 22%). TLC
R, 0.55 (20:80 ethyl acetate-hexane). Spectral data: 'H
NMR (300 MHz, CDCL,):6 8.27 (1H, s), 7.60 (1H, 4, J = 2.2
Hz), 7.43 (1H, dd, J = 8.0, 2.0 Hz), 7.32 (1H, 4, J = 8.0
Hz), 3.84 (3H, s), 2.80-2.70 (1H, m), 2.08 (3H, s), 1.86-
1.70 (4H, m), 0.82 (6H, t, J = 7.4 Hz). MS (NH,-CI): m/e
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383 (2), 382 (12), 381 (14), 380 (65), 379 (25), 378

(100) . '
Examples 52-90 and 92 were and/or may be prepared

according to the procedures described above. The

additional examples prepared or readily prepared (93-281)

were (or may be) prepared according to the procedures

described above and shown in the general schemes and

described in the text. Table 1 shows the preferred

compounds .
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Table 1

2

R4Q%f‘\
R N\

RS

R R R m.p.
°c

H H 2,4-C1l,-CH, oil®

H H 2-Cl-4-CH,0-CH, 88-

89

H 2,4,6-(CH,),-CH, o0il®

H H 2,4,6-(0CH,),- 166-
CH, 167

H H 2-(CH,) ,N-4-CH,- -
pyridin-5-y1

H CH, 2,4-C1,-CH, 90-
91

CH, 2-Cl-4-CH,0-C.H, -

H CH, 2,4,6-(CH,),~C.H, -

CH, 2,4,6-(0CH,),- -
C.H,

H CH, 2-(CH,),N-4-CH,- -

pyridin-5-y1

CH, H 2,4-C1,-CH, -
CH, H 2-Cl1-4-CH,0-C.H, -

CH, H 2,4,6-(CH,),-CH, -

CH, H 2,4,6-(0CH,),- -
CH,

CH, H 2-(CH,) ,N-4-CH,- -
pyridin-5-y1

H H 2,4-Cl,-CH, 0il®

H H 2-C1-4-CH,0~C_H, -

H H 2,4,6-(CH,),-CH, oil®

H H 2,4,6-(0CH,),- -
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2-(CH,) ,N-4-CH,-
pyridin-5-y1

2,4-C1,-C.H,

2-C1-4-CH,0-CH,

2,4,6-(CH,) ,-C,H,

2,4,6-(OCH,),-

C6H2
2-(CH,) ,N-4-CH,-
pyridin-5-yi

2,4-C1,-C.H,

2-C1-4-CH,0-C,H,

2,4,6-(CH,),-CH,

2,4,6-(OCH,) -

CSHE
2-(CH,) ,N-4-CH,-
pyridin-5-yl

2,4-C1l,-CH,

2-Cl-4-CH,0-CH,

2,4,6-(CH,),-CH,

2,4,6-(OCH,) ,-
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2-(CH,) ,N-4-CH,-
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2r 41 6— (OCH3)3‘
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6378



WO 00/59908

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

C,H
2775

OCH

OCH

OCH

OCH

OCH

OCH

OCH

OCH

OCH

OCH

OCH

OCH

OCH

OCH

OCH

OCH

OCH

OCH

OCH,

OCH

OCH

OCH

OCH,

OCH,

OCH,

(C,H.) N

(C,H,),CH

(C,H.) .CH

(C,H,),CH

(C,H,),CH

(C,H,),CH

(C,H,),CH

(C,H,) ,CH

(C,H.),CH

(C,H,) .CH

(C,H,),CH

(C,H,) ,CH

(C,H,),CH

(C,H,),CH

(C,H,),CH

(C,H,) ,CH

C,H, (C,H,) CH

C,H, (C,H,)CH

C,H, (C,H,) CH

C.H, (C,H,)CH

C,H, (C,H,)CH

C,H, (C,H,) CH

C,H, (C,H,) CH

C,H, (C,H,)CH

C,H, (C,H,)CH

C,H, (C,H,)CH

2%

CH

4
 

o
W

 om
omom

o
o

 
m

 o
L

o
m

 
o

m
o

m
 o

L
o

 
o

W
 m

o
T

o
o

m
 o

o

CH

CH

CH

CH

CH
m

o
m

o
m

o
m

 o
m

0
 o

W
 om

omom
o

CH,

CH

CH

CH

CH

PCT/US00/09111

2-(CH,) ,N-4-CH,-
pyridin-5-y1

2,4-Cl,-CH,

2-C1-4-CH,0-C,H,

2,4,6-(CH,),-CH,
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264 OCH, CH,OCH,(C,H,)C H H 2,4-Cl,-5-F-C.H, -

265 OCH, CH3OCH2H( C,H.)C H H 2-C1-4-0CH,-5-F -
266 OCH, CH3OCH2H( C,H,)C H H 2-C1l-4,5-(OCH,), -
267 OCH, CH3OCH2H( C,H)C H H 2-CH,-4-0CH,-5- -

H F-C.H,
268 OCH, CH,OCH,(C,H,)C H H 2-CH,-4-0CH,~C_H, -

269 OCH, CH3OCH2H( C,H,)C H H 2-CH,-4-C1l-CH, -
270 C,H, (CzHI;I)ZCH H H 2-Cl-4-CF,-CH, oil’
271 OCH, (C,H,),CH H H 2-Cl-4-CF,-CH, -

272 CH, C.H,(CH,)CH H H 2-Cl-4-CF,-C_H, -

273 OCH, C,H,(C,H.)CH H H 2-Cl-4-CF,-CH, -

274 C,H, (C,H,) N H H 2-Cl-4-CF,-CH, -

275 OCH, (C,H,),N H H 2-Cl-4-CF,-CH, -

276 C,H, C,H, (CH,)CH H H 2-Cl-4-CF,-CH, -

277 OCH, C,H, (CH,)CH H H 2-Cl1-4-CF,-C.H, -

278 C,H, C,H,(OCH,)CH H H 2-Cl-4-CF,-C_H, -

279 OCH, C,H,(OCH,)CH H H 2-Cl-4-CF,-CH, -

280 CH, CH,0CH,(CH,)C H H 2-Cl1-4-CF,-C.H, -

281 OCH, CH3OCHiCH3) C H H 2-Cl-4-CF,-CH, -
H

Key:

a) Spectral data for Example 1: 'H NMR (300 MHz, CDC1,): &

5 8.38 (1H, 4, J = 4.1 Hz), 7.58 (1H, d, J = 2.0 Hz), 7.55

(1H, 4, J = 8.2 Hz), 7.41 (1H, dd, J = 8.2, 2.0 Hz), 6.65

(1H, 4, J = 4.1 Hz), 2.79 (2H, g, J = 7.7 Hz), 2.78-2.68
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(1H, m), 2.03-1.79 (4H, m), 1.25 (3H, t, J = 7.7 Hz),

0.83 (6H, t, J = 7.3 Hz). MS (NH,-CI): m/e 367 (2), 366
(11), 365 (15), 364 (65), 363 (25), 362 (100). Analysis

calc’d for CH,C1N,: C, 62.99; H, 5.84; N, 11.60; found:

Cc, 62.97; H, 5.74; N, 11.49.

b) Spectral data for Example 3: ‘H NMR (300 MHz, CDC1l,): 8

8.36 (1H, 4, J = 5.0 Hz), 7.00 (2H, s), 6.50 (1H, d, J =

5.0 Hz), 2.77 (2H, gq, J = 7.7 Hz), 2.76-2.66 (1lH, m),

2.36 (3H, s), 2.02 (6H, s), 2.00-1.80 (4H, m), 1.21 (3H,

t, J=7.7 Hz), 0.83 (6H, t, J = 7.5 Hz). MS (NH,-CI): m/e

338 (3), 337 (24), 336 (100). Analysis calc’d for C,H,N,:

c, 78.76; H, 8.71; N, 12.53; found: C, 78.74; H, 8.74; N,

12.41.

c) Spectral data for Example 16: 'H NMR (300 MHz, CDCL,): 8

8.39 (1H, 4, J = 4.2 Hz), 7.59 (1H, 4, J = 8.3 Hz), 7.58

(1H, 4, J 2.0 Hz), 7.42 (1H, dd, 0 = 8.3, 2.0 Hz), 6.65

(1H, 4, J = 4.2 Hz), 2.82-2.72 (1H, m), 2.79 (2H, q, J =

7.3 Hz), 2.00-1.77 (4H, m), 1.35-1.10 (4H, m), 1.25 (3H,

t, J =7.3 Hz), 0.83 (3H, t, J = 7.0 Hz), 0.82 (3H, t, J

= 7.5 Hz). MS (NH,-CI): m/e calculated for C,H,CLN,:

390.1504, found 390.1502; 395 (3), 394 (12), 393 (17),

392 (67), 391 (29), 390 (100).

d) Spectral data for Example 18: 'H NMR (300 MHz, CDCl)):3$

8.36 (1H, 4, J = 4.0 Hz), 7.00 (2H, s), 6.50 (1H, 4, J =

4.0 Hz), 2.82-2.73 (1H, m), 2.77 (2H, g, J = 7.6 Hz),

2.36 (3H, s), 2.02 (3H, s), 2.01 (3H, s), 2.00-1.78 (4H,

m), 1.38-1.09 (4H, m), 1.20 (3H, t, J = 7.6 Hz), 0.83

(3H, t, J = 7.0 Hz), 0.81 (3H, t, J = 7.3 Hz). MS (NH, -

CI): m/e calc’d for C,H,N,: 364.2753, found 364.2754; 366

(4), 365 (27), 364 (100).

e) Spectral data for Example 31: 'H NMR (300 MHz, CDC1,): 8

8.38 (1H, 4, J = 4.0 Hz), 7.58 (1H, 4, J = 1.8 Hz), 7.56

(l1H, 4, J = 8.4 Hz), 7.42 (1H, 44, J = 8.4, 1.8 Hz), 6.65
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(1H, 4, J = 4.0 Hz), 3.27 (4H, g, J = 7.3 Hz), 2.80 (2H,

a, J =7.3 Hz), 1.26 (3H, t, J = 7.3 Hz), 1.00 (6H, t, J

= 7.3 Hz). MS (NH,-CI): calculated for C,H,,C1N,: 363.1143,

found 363.1146; m/e 367 (6), 366 (14), 365 (81), 364

(28), 363 (100).

f) Spectral data for Example 51: 'H NMR (300 MHz, CDC1,) : 8

8.27 (1H, s), 7.60 (1H, 4, J = 2.2 Hz), 7.43 (1H, dd, J =

8.0, 2.0 Hz), 7.32 (1H, 4, J = 8.0 Hz), 3.84 (3H, s),

2.80-2.70 (1H, m), 2.08 (3H, s), 1.86-1.70 (4H, m), 0.82

(6H, t, J = 7.4 Hz). MS (NH,-CI): m/e 383 (2), 382 (12),

381 (14), 380 (65), 379 (25), 378 (100).

g) Spectral data for Example 155: 'H NMR (300 MHz, CDC1,) :

6 8.39 (1H, 4, J = 4.0 Hz), 7.63 (1H, d, J = 6.6 Hz),

7.48 (1H, d, J = 8.8 Hz), 6.67 (1H, d, J = 4.0 Hz), 2.79

(2H, g, J = 7.4 Hz), 2.78-2.68 (1H, m), 2.03-1.79 (4H,

m), 1.26 (3H, t, J = 7.4 Hz), 0.83 (6H, t, T = 7.5 Hz) .

MS (NH,-CI): m/e 384 (11), 383 (16), 382 (79), 381 (20),

380 (100).

h) Spectral data for Example 198: 'H NMR (300 MHz, CDC1,) :

6 8.40 (1H, 4, J 4.0 Hz), 7.58 (1H, 4, J = 1.8 Hz),

7.55 (1H, 4, J = 8.4 Hz), 7.41 (1H, dd, J = 8.4, 1.8 Hz),

6.67 (1H, 4, J = 4.0 Hz), 3.79 (2H, 4, J = 7.3 Hz), 3.38

(3H, s), 3.37 (1H, m), 2.82 (2H, g, J = 7.3 Hz), 1.47

(3H, 4, J = 7.0 Hz), 1.25 (3H, t, J = 7.3 Hz). Mass

Spectrum (AP-CI): m/e 364 (100), 366 (65), 368 (12.5).

High resolution mass spectrum: for C,HO0C ,NO m/e

calculated: 364.0984, observed 364.0988.

i) Spectral data for Example 270: TLC R, 0.19 (5:95 ethyl

acetate-hexane). 'H NMR (300 MHz, CDCl,): & 8.42 (1H, d, J

= 4.4 Hz), 7.84 (1lH, br s), 7.76 (1H, d, J = 8.1 Hz),

7.69 (1H, d, J = 8.1 Hz), 6.68 (1H, d, J = 4.4 Hz), 2.79

(2H, @, § = 7.7 Hz), 2.78-2.68 (1H, m), 2.02-1.80 (4H,

m), 1.25 (3H, t, J = 7.7 Hz), 0.84 (6H, t, J = 7.5 Hz).
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MS (NH,-CI): m/e 399 (7), 398 (33), 397 (25), 396 (100).

Analysis calc’d for C,H,ClFN,: C, 60.68; H, 5.36; N,

10.62; found: C, 60.66; H, 5.15; N, 10.48.

Additional Examples of Compounds Made According to the

Above-Described Synthetic Scheme and Examples

7-(2,4-dichloro-5-fluorophenyl)-2-ethyl-3-(2-pentyl) -

pyrazolc[l,5-alpyrimidine

7-(2,4-dichlorophenyl)-2-ethyl-6-methyl-3-(2-pentyl) -

pyrazolo[l,5-alpyrimidine

7-(2~chloro-4-methoxyphenyl)-2-~ethyl-3-(2-

pentyl)pyrazolo[l,5-alpyrimidine

2-ethyl-3-(2-pentyl)-7-(2,4,6-trimethylphenyl) -

pyrazolo[l,5-alpyrimidine

2-ethyl-3-(2-pentyl)-7-(2,4,6-trimethoxyphenyl) -

pyrazolo[l,5-alpyrimidine

7-(2,4-dichlorophenyl)-2-ethyl-3-(2-pentyl)pyrazolo[l, 5-

alpyrimidine

7-(2,4-dichlorophenyl)-2-ethylpyrazolo[l,5-alpyrimidine-3-

carboxaldehyde

7-(2,4-dichlorophenyl)-2-ethyl-3-(1-hydroxyethyl) -

pyrazolol[l,5-alpyrimidine

7-(2,4-dichlorophenyl)-3-(l-ethoxyethyl)-2-ethyl-

pyrazolo[l,5-alpyrimidine

7-(2,4-dichlorophenyl)-3-(l-ethoxyethyl)-2-

ethylpyrazolo[l,5-alpyrimidine

2-ethyl-7~(2-methyl-4-methoxyphenyl)-3- (3-pentyl) -

pyrazolol[l,5-alpyrimidine

2-ethyl-7-(2-methyl-4-methoxyphenyl)-3- (2-pentyl) -

pyrazolo[l,5-alpyrimidine

7-(2,4-dimethylphenyl)-2-ethyl-3-(2-pentyl)-pyrazolo[1l, 5-
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alpyrimidine '

7—(2,4—dichlorophenyl)—Z—ethyl—S—methylthio—B—(2—pentyl)—

pyrazolo[l,5-alpyrimidine

7—(2,4—dichlorophenyl)—2—ethyl—3—(6—methyl—5—hepten—2—yl)—

pyrazolo[l,5-alpyrimidine

7—(2,4—dichlorophenyl)—2—ethyl—3—(1—hydroxy—4—pentyl)—

pyrazolo[l,5-alpyrimidine

7-(4-difluoromethoxy-2-methyl)-2-ethyl-3-(3-

pentyl)pyrazolo[l,5-alpyrimidine

7-(4-difluoromethoxy-2-methyl)-2-ethyl-3-(2-

pentyl)pyrazolo[l,5-alpyrimidine

7-(2-chloro-4-difluoromethoxyphenyl)-2-ethyl-3-(3-

pentyl)pyrazoclol[l,5-alpyrimidine

7-(2-chloro-4-difluoromethoxyphenyl)-2-ethyl-3-(2-

pentyl)pyrazolo[l,5-alpyrimidine

7—(2,4—dimethylphenyl)—2—ethyl—3—(3—pentyl)pyrazolo[l,5—

alpyrimidine

4-(7-(2,4-dichlorophenyl) -2-ethylpyrazolo[l, 5-

alpyrimidinyl)pentanoic acid

4-(7-(2,4-dichlorophenyl)-2-ethylpyrazolo[l, 5-

alpyrimidinyl)-N-methylpentanamide

3-(5-(benzoxazol-2-ylthio)-2-pentyl)-7-(2, 4~

dichlorophenyl)—2—ethylpyrazolo[1,S—a]pyrimidine

3-(5-(benzoxazolidinethione-3-yl)-2-pentyl)-7-(2, 4-

dichlorophenyl)—2—ethylpyrazolo{1,5—a]pyrimidine

7—(2,4—dichlorophenyl)—2—ethyl—3~(l—hydroxy—Z—propyl)—

pyrazolo[l,5-alpyrimidine

7—(2,4—dichlorophenyl)—3—(l—ethoxy—z—propyl)—2—ethyl—

pvrazolo[l, 5-alpyrimidine

3-(l-acetoxy-2-propyl)-7-(2,4-dichlorophenyl)-2-

ethylpyrazolo([l,5-a]lpyrimidine

3-(l-acetoxy-2-butyl)-7-(2,4-dichlorophenyl) -2-

ethylpyrazolo[l,5-alpyrimidine
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7—(2,4—dichlorophenyl)—2—ethyl—3~(l—hydroxy—3—
butyl)pyrazoio[l,5—a]pyrimidine
7—(2,4—dichlorophenyl)—2—ethyl—3—(1—methoxy—3—
butyl)pyrazolo[l,5—a]pyrimidine

7—(2,4—dichlorophenyl)—2-ethyl—3-(3—heptyl)—pyrazolo[l,S-
alpyrimidine

7~(2,4—dichlorophenyl)—2—ethy1—3—(3—heptyl)—6—methyl—
pyrazolo[l,5-alpyrimidine

2—ethyl—3—(3—heptyl)—7—(2,4,6—trimethylphenyl)—
pyrazolo[l,5-alpyrimidine

7—(2,4—dichlorophenyl)—2—ethyl—3—(3—pentyl)~pyrazolo[l,5~
alpyrimidine

7—(2,4—dichlorophenyl)—2—ethyl—3~(3—pentyl)—6-methyl—
pyrazolo[l,5-alpyrimidine

2—ethy1—3—(3—penty1)—7—(2,4,6—trimethylphenyl)—
pyrazolo[l,5-alpyrimidine

2—ethyl—3—(3-pentyl)—7—(2,4,6—trimethoxyphenyl)—
pyrazolo[l,5-alpyrimidine

Although the present invention has been described
and exemplified in terms of certain preferred
embodiments, other embodiments will be apparent to
those skilled in the art. The invention is, therefore,
not limited to the particular embodiments described and
exemplified, but is capable of modification or
variation without departing from the spirit of the
invention, the full scope of which is delineated by the
appended claims.
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WHAT IS CLAIMED IS:

1. A compound of formula I:

R2

_— %—R4
Rr! \

5IJ'——— ‘/”' }{

3

(I)

or a stereoisomer or pharmaceutically accetable salt

thereof, wherein:

R' is selected from the group consisting of

C,.alkyl,

C,., alkenyl,

C,., alkynyl,

C,, cycloalkyl,

C,. alkyloxy,

C,, alkyls(o)_,

-NRTMR” wherein RTM and RTM are independently selected frorfi
H, C,_, alkyl, -C(0)C, ,alkyl,

-C(O)NRTMRTM,

-0-C(0)C, _,alkyl,

-XR"TM wherein R is selected from H or -C,, alkylaryl;

X is selected from 0 or S(O),_,

wherein R' is substituted with 0-6 substituents selected

from halogen, C,, alkyl, C,_, alkyloxy, C,, haloalkyl, -
lcNR“R", -XR';

R’ is selected from the group consisting of

C,., alkyl,

C alkenyl,2-10
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alkynvl,2-10C

C,, cycloalkyl,

C, cycloalkyl C,, alkyl,

C.,, alkyloxy,

C,. alkyloxyC alkyl,
1-10

-50,-C, ,,alkyl

—SOzR2a wherein R® is aryl,

-SO,R* wherein RTM is heteroaryl,

~-NR*“R*” wherein R* and RTM are independently selected from

H, C,, alkyl, s(0),C,,alkyl, C(O)NR*RTM, CO,C, alkyl,

C,, cycloalkyl, C alkyloxyC, . alkyl, -C(0)C, ,alkyl

or R* and RTM may join to form a heterocyclic ring

having 0-3 heterocatoms selected from O, N or S,

- halogen,

-CN,

-C(O)L wherein L is selected from NR*R*, C,, alkyl, H,

-0C,, alkyl, O(CH,) 0C, ,alkyl, O(CH,) NR*R* , -OH, aryl,

heteroaryl or C(0)0OC,, alkyl wherein m is 1-3;

n is 0, 1 or 2;

R’ is substituted with 0-3 substituents independently
selected from R’, R”, R”’' wherein R‘, R” and R”' are

independently selected from C, . alkyl, C,, cycloalkyl,

hydroxyC, , alkyl, C, . alkyloxyC, , alkyl, C,, alkenyl, C.e

alkyloxy, hydroxy; or

R’ is substituted with 0-3 substitutents independently

selected from

halogen,

-CN,

6395



WO 00/59908 PCT/US00/09111

10

15

20

25

30

e
-S(0) ,R” wherein R* is selected from C_, alkyl, C,.,

haloalkyl,C, , élkyloxy C,,alkyl, C,, cycloalkyl;

-CORTM wherein R* is selected from H, C_, alkyl, C
i-4

haloalkyl, C,, alkyloxy C,, alkyl, C,.

cycloalkyl, and C, cycloalkylC, , alkyl;

-CO,R*,

-NRCOR” wherein R* is selected from H, C,, alkyl, C, c-

alkyl,C,, cycloalkyl C,, alkyl;

-N (CORTM) ,

-NR”CONR*RTM, wherein RTM is selected from H, C,, alkyl,

C,., haloalkyl, C,, alkoxy C,, alkyl,

C,s ¢cycloalkyl and C, cycloalkylC, ,

alkyl;

~NR*CO,R*,

-CONR*RTM,

l-morpholinyl,

l-piperidinyl,

l-piperazinyl,

and

C,s cycloalkyl wherein 0-1 carbon atoms in the C,

cycloalkyl is replaced by a group selected from

-0-, -S(0),-, -NR¥-, -NCO,R*, -NCOR¥,

and -NSO,R*; and wherein N, in

l-piperazinyl is substituted with 0-1

substituents selected from R*, CO,R*, COR” and

SO,R*TM; or

2kthe group R, R”, RTM, C,, alkyl, C,,

alkenyl, C,,alkynyl, Br, Cl, F, I, C,, haloalkyl, -OR%,

-NR*RTM, -C,, alkylOR®, and C,, cycloalkyl which is

substituted with 0-1 R* and in wich 0-1 carbons of C,,
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R* is selected from aryl wherein aryl includes
phenyl, naphthyl, indanyl and indenyl, each

R* being substituted with 0-1 ORTM and 0-5

substituents independently selected from the group C,

alkyl, C,, cycloalkyl,

nitro, -SH, -S(0)_RTM,

N (CORTM),,

Br, Cl, F, I,C,, haloalkyl,

-CORTM, -0C(O)RTM, -NR® CORTM, -

-NR*CONR*R*, -NRTMCO,RTM, -NRTMR” and -CONRTMR®”;2

23
R

includes pyridyl, pyrimidinyl,

quinolinyl,

thiazolyl,

benzothienyl,

pyrazolyl,

dihydrobenzofuranyl,

dihydrobenzothienyl-s-oxide,

isoqguinolinyl,

indolvyl,

triazinyl,

is selected from heterocaryl wherein heterocaryl

furanyl,

thienyl, imidazolyl,

pyrrolyl, oxazolyl,

triazolyl,

dioxide, indolinyl,

and benzodioxane,

benzothiazolyl,

tetrazolyl,

-CN,

benzofuranyl,

benzoxazolyl,

indazolvyl,

isoxazolyl,

2,3~

2,3-dihydrobenzothienyl, 2,3-

benzoxazolin-2-onvyl,

2,3-dihydro-benzothienyl-S-

benzodioxolanyl

each heterocaryl being substituted on 0-

4 carbon atoms with a substituent independently selected

from the group C,, alkyl, C,s cycloalkyl, Br, cl, F,

haloalkyl, -CN, nitro, ORTM, -SH, -S(0)RTM, -CORTM, -

I, C
i-4

OC (0)RTM, -NRTMCORTM, -N(CORTM),, -NR*CONR*R®, -NRTMCOR®, -
NRR* and -CONRTMR® and each heteroaryl being substituted
on any nitrogen atom with 0-1 substituents selected from

the group R*, CO,R*, COR* and SO.R®*;2 2

2k
R

saturated heteroaryl as defined for R%,

is heterocyclyl which is a saturated or partially

each heterocyclyl

being substituted on 0-4 carbon atoms with a substituent

independently selected from the group C,, alkyl, C

cycloalkyl, Br, Cc1, F, I, C,, haloalkyl, -CN,

3-6

nitro,
_OR2m ,
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-SH, -S(0),RTM, -CORTM, -0C(0)RTM, -NRTMCORTM, -N(CORTM) ,,

-NRCONR*R*TM, NRTMCO,R*, -NRTMR®TM and -CONR“R® and each
heterocyclyl being substituted on any nitrogen atom with

0-1 substituents selected from the group R%, CO,R*, COR**

and SO,RTM;

wherein

21
RTM is H, C,, alkyl, C,_ cycloalky-C,, alkyl and C,,

cycloalkyl;

RTM is H, C, . alkyl, C cycloalkyl C,, alkyl, C3-6

alkyloxy C,, alkyl, C,, haloalkyl, R*S(0)_-C,, alkyl

1-2

and R”R*N-C,, alkyl;

2n
RTM is H, C,, alkyl, C,, cyloalkyl, C,s cycloalkyl-

C,s alkyl, C,_, alkyloxy C,, alkyl, and C,, haloalkyl;

20R and R*” are independently selected at each occurrence

from H, C,, alkyl, C,,, cycloalkyl, C,, cycloalkyl C, . alkyl

and C,, haloalkyl;

RTM is selected from C,, alkyl, C_, haloalkyl, C,, alkoxy-
C,, alkyl, C,, cycloalkyl, C,, cycloalkyl- C,, alkyl, aryl,

aryl(C,, alkyl), heteroaryl and helercaryl (C,, alkyl)-

and benzyl, each benzyl being substituted on the aryl

moiety with 0-1 substituents selected from the group C,,

alkyl, Br, Cl, F, I, C,, haloalkyl, nitro, C,, alkoxy C |,

haloalkoxy, and dimethylamino;

R”R* taken together with the N form l1-pyrrolidinyl, 1-
morpholinyl, l-piperidinyl or l-piperazinyl wherein N, in
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l-piperiazinyl is substituted with 0-1 substituents

selected from the group R*, CO,R*, CORTM and SO,R*

2t
R" is selected from H, C,, alkyl, C,, haloalkyl, C,, alkoxy

-C,, alkyl, C,, cycloalkyl, C,, cycloalkyl - C ., alkyl,

aryl, aryl (C,_, alkyl)-, heterocaryl and heterocaryl (C,_,

alkyl);

R’ is selected from an aryl or heteroaryl group attached
through an unsaturated carbon atom;

aryl is selected from phenyl, naphthyl, indanyl and

indenyl, each aryl being substituted with 0-5

substituents independently selected at each occurrence

from C,, alkyl, C,, cycloalkyl, methylenedioxy, C i-4

2malkyloxy-C, , alkyloxy, -ORTM, Br, Cl, F, I, C haloalkyl,

-CN, -NO,, -SH, -S(0)RTM, -CORTM, -CO,RTM, -0OC(0)RTM,

1-4

NRCORTM, -N(CORTM),, -NR*CONR*R®, -NR*“CORTM, -NRTMR® and

CONR“R” and up to 1 phenyl, each phenyl substituent being

substituted with 0-4 substituents selected from the group

C,, alkyl, C,_, alkoxy, Br, Cl, F, I, -CN, dimethylamino,1-3

CFr,, CJF OCF3 2T 57 ,» SO,Me and acetyl;

heterocaryl is selected from the group pyridyl, pyrimidyl,

triazinyl, furanyl, quinolinyl, isoguinolinyl, thienyl,

imidazolyl, thiazolyl, indolyl, pyrrolyl, oxazolyl,

benzofuranyl, benzothienyl, benzothiazolyl, benzoxazolyl,

isoxazolyl, triazolyl, tetrazolyl, indazolyl, 2,3-

dihydrobenzo-furanyl, 2,3-dihydrobenzothienyl, 2,3-

dihydro-benzothienyl-S-oxide, 2,3-dihydrobenzothienyl-s-

dioxide, indolinyl, benzoxazolin-2-on-yl, benzodioxolanyl

and benzodioxane, each heterocaryl being substitued at 0-4

carbon atoms with a substituent independently selected at
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each occurrence from the group C,, alkyl, C,s cycloalkyl,

Br, F, I, C,_, haloalkyl, -CN, NR*R®TM, nitro, -ORTM, -SH, -

S(0) R, CORTM, -CO,RTM, -0C(O)RTM, -NR* CORTM, -N(CORTM),, -~
NRCONR*R”TM and each heteroaryl being substituted at any
nitrogen atom with 0-1 substituents selected from the

group R, CO,RTM, CORTM and SO,RTM wherein,

3a
RTM is selected from the group C,, alkyl, C,.. cycloalkyl-C,

alkyl and benzyl, each benzyl being substituted on the

aryl moiety with 0-1 substituents selected from the group

C,, alkyl, Br, Cl, F, I, C,, haloalkyl, nitro, C,, alkoxy,

C,., haloalkoxy, and dimethylamino;

R’ and R’ are independently selected at each occurrence

from H, Br, Cl, F, I, -CN, C,, alkyl, C,. alkenyl, C
2-6

alkynyl, C,, cycloalkyl, C,s alkyloxy, C,. alkylthio, C,.

alkylsulfinyl, C,, alkylsulfonyl, amino, C,, alkylamino,

(C,, alkyl), amino and phenyl, each phenyl is substituted

with 0-3 groups selected from the group consisting of C_,

alkyl, C,, cycloalkyl, Br, Cl, F, I, -C(O)H, C..

haloalkyl, nitro, C,_, alkoxy, C,, haloalkoxy, C..

alkylthio, C,, alkylsulfinyl, C,, alkylsulfonyl, C .

alkylamino and (C,, alkyl), amino and wherein R‘' and R®

non-phenyl groups may be substituted with 0-5

substituents selected from OH, halogen, -C(O)H, -0C, -

alkyl and C,, haloalkyl, C,, alkyl, C,, c-alkyl, C,

alkyl (OH),CO,R wherein R is H or C,, alkyl, C,¢ alkyl(CH)

,wherein n is 0-3 or R' and R’ may join together to form a

C, alkylene chain; with the proviso that the compounds of
2 3Formula I with R, R’, R’, R’ and R’ as specifically defined

below are excluded:
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(a) a compound of formula I wherein R' is unsubstituted,

unbranched (lifiear) C,, alkyl and R’ is -C(Q) -Ph;
(b) a compound of formula I, wherein R® is H or C,, alkyl

and R’ is pyridyl, pyridyl-N-oxide, thien-3-yl or furan-3-

vl or C,, alkyl substituted versions thereof and R' is

carboamoyl or unsubstituted, unbranched C,, alkyl, R® is

F, Cl, Br, formyl, carboxyl, CN, hydroxymethyl,

unsubstituted, unbranched C,, alkyl, -C(O)R, -C(O)OR, -

CH,0R, -C(0O)O(CH,),0R, -C(O)O(CH,),NHR, or -C(0)O(CH,) 6NR’

wherein R is C,, alkyl;

(c) a compound of formula I, wherein R' is unsubstituted,

unbranched C,, alkyl and R® is halogen, CN or -C{(O)R

wherein R is H, C,, alkyl or C,, alkoxy, R’ is Ph

substituted with NR*C(0)RTM ;

(d) a compound of formula I, R® is CN, halogen, CO,R with

R equal to C,, alkyl, wunsubstituted, unbranched C,,

alkyl, C,, haloalkyl or CONH, and R' is equal to OR, SR

wherein R is C_, alkyl, C,, haloalkyl or C,,

halocycloalkyl, and R’ is phenyl or substituted phenyl;

(e) a compound of formula I, wherein R’ is H or C,, alkyl;

R’ is phenyl, ortho~-trifluoromethylphenyl, meta-

trifluorophenyl or meta-methoxyphenyl; R' is carbamoyl or

unsubstituted, unbranched C,, alkyl; R® is halogen,

formyl, carboxyl, cyano, hydroxymethyl, unsubstituted,

unbranched C, ; alkyl, -C(O)R, -C(O)OR, CHOR, -

C(0)0(CH,),0R, -C(0)O(CH,),NHR or -C(O)O(CH,),NR® wherein R

is C,, alkyl;

(g) in a compound of formula I, R® is CN, R' is methyl, R*

and R’ are H, R’ is phenyl substituted with imidazo {or 2-

methylimidazo) through the imidazo nitrogen atom;

(h) in a compound of formula I, R’ is CN, R' is SCH,, R’

is para-chlorophenyl, R' is SCH, and R’ is H;
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(i) in a compound of formula I, R° is CN, R' is SCH,, R’ is

pyrid-4-yl, R’ is SCH, and R’ is H 7

PCT/US00/09111

(3J) in a compound of formula I, R® is CN, R' is SCH,, R’ is

Ph, R’ is SCH, and R® is H ;

(k)

R’ is pyrid-3-yl, R' is SCH, and

(l) in a compound of formula I,

R’ is Ph, R' is SCH, (or Ph) and

(m) in a compound of formula

R’ is Ph, R' is SCH, (or Ph) and

(n) in a compound of formula

CH,Ph(p-Me, p-Cl), R’ is Ph

H;

(o) in a compound of formula I, R' is N(C(O)CI—I3)2,R2

in a compound of formula I, R® is C(O)NH,, R' is SCH,,

R° is H ;

R® is C(O)NH,, R' is SCH,,

R’> is H ;

CH,Ph(p-OMe), R’ is p-ClPh, R’ is SCH,

(p) in a compound of formula

Ph, R' is H and R’ is H;

(g) in a compound of formula

is Ph, R' is CH, and R® is H;

(s) in a compound of formula

I,

I,

I,

is pyrid-4-y1l, R® and R® are H;

(t)

is m-CF,Ph, R® and R’ are H

(u)

Ph, R' is CH, and R’ is H ;

(v)

pyrid-4-y1l, R’ and R’ are H ;

in a compound of formula

in a compound of formula

in a compound of formula

(x) in a compound of formula

p-F-Ph, R’ is c-propyl and R°

CH (OH) CH,CH (OH) CH,C (0) O-iPr;

(y) in a compound of formula

p-F-Ph, R' is c-propyl and R’

CH(OH)CH,CH(OH)CH,C (0) O-nPr;

I,

I,

L,

is

I,

is

R2
is

I, R® is C(O)OEt, R' is SCH,,

R° is H ;

I, R' is N(C(O)CH,),,R® is

(p-C1Ph), R’ is SCH, and R’ is

is

and R° is H ;

CN, R" is CH,, R’ is

R is C(O)NH,, R' is CH,, R’

R is C(O)NH,, R' is CH,, R’

R* is C(O)NH,, R' is CH,, R’

2 . 1 . 3 .R 1s CN, R is CH,, R is

2 . 1 s 3 :R 1s CN, R 1is CH,, R is

R* is CH,, R' is CH,, R’ is

CH=CH-

R’ is CH,, R’ is CH,, R’ is

CH=CH-
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(z)

p-F-Ph, R' is c-propyl and R® is

in a compound of formula I,

CH (OH) CH,CH (OH) CH,C (O) OMe;

(aa) in a compound of formula I,

p-F-Ph, R' is c-propyl and R® is

CH(OH) CH,CH(OH) CH,C (O) OH;

(bb) in a compound of formula I,

p-F-Ph, R' is c-propyl and R°® is

(cc) in a compound of formula I,

p-F-Ph, R’ is c-propyl and R® is

(dd) in a compound of formula I,

p-F-Ph, R' is c-propyl and R° is

(ee) in a compound of formula I, R® is CH,, R’

p-F-Ph, R' is c-propyl and R® is CH=CH-

CH(OH) CH,CH(OH) CH,C (0) OEt;

(f£) in a compound of formula I, R’ is CH,, R

p-F-Ph, R' is c-propyl and R® is CH=CH-

CH (OH) CH,CH (OH) CH,C (0)O'Na";

(gg) in a compound of formula I,

m-Cl-Ph, R' is CH, and R’ is H;

(hh) in a compound of formula I,

m-CF,-Ph, R' is CH, and R’ is H;

(ii) in a compound of formula I,

Ph, R' is CH, and R’ is H;

(nn) in a compound of formula I,

R’ is Ph, R' is H and R’ is Me;

(oo) in a compound of formula I,

Ph, R' is H and R’ is Me;

(pp) in a compound of formula I,

PCT/US00/09111

R is CH,, R’ is CH,, R’ is

CH=CH-

R’ is CH,, R

CH=CH-

R* is CH,, R

~CH,OH

R’ is CH,, R

-C(0O)H;

R’ is CH,, R

-CH=CH-C(O)H ;

2
R

0-Cl,m-C1-Ph, R’ is H and R’ is H;

(gg) in a compound of formula I,

R’ is Ph, R' and R® are H :

2
R

is

is

is

is

is

is

is

''is CH,, R’ is

" is CH,, R’ is

; 'is CH,, R’ is
" is CH,, R’ is

is CH,, R’ is

is CH,, R’ is

CN, R' is CF,, R’ is

CN, R’ is CF,, R’ is

CN, R' is CF,, R’ is

-C(O)NH,, R" is Me,

CN, R' is Me, R’ is

CN, R' is Me, R’ is

C(O)NH,, R’ is CH,,
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(rr) in a compound of formula I, R® is C(O)NH., R® is CH,,2

R’ is 0-CL,m-Cl-Ph, R’ and R’ are H ;
(ss) in a compound of formula I, R? is C(O)OMe, R' is -

SCH,-Ph, R’ is Ph, R' is Me and R® is H ;

(tt) in a compound of formula I, R® is C(O)OMe, R' is -

SCH,-Ph, R’ is Ph, R’ is H and R® is H

(uu) in a compound of formula I, R? is C(O)Ph, R' is Me, R’
is pyrid-4-yl, R' and R’ are H ;

(vv) in a compound of formula I, R’ is C(O)Ph, R' is Me, R°

is m-CF,-Ph, R’ and R’ are H ;

(ww) in a compound of formula I, R® is C(0)Ph, R® is Me, R’

is pyrid-3-yl, R' and R® are H

(xx) in a compound of formula I, R® is CN, R® is SCH,, R’

is Ph, R’ is Ph and R® is H ;

(vy) in a compound of formula I, R® is CN, R® is SCH,, R’

is Ph, R® is Ph and R® is H ;

(zz) in a compound of formula I, R is €1, R' is Et, R’ is

pyrid-3-yl, R' and R’ are H ;

(aaa) in a compound of formula I, R® is CO,H, R' is Et, R’

is pyrid-3-yl, R’ and R® are H;

(bbb) in a compound of formula I, R’ is COH, R’ is CH,, R

is pyrid-3-yl, R’ and R’ are H and H Cl salt

(cec) in a compound of formula I, R’ is C(0)OEt, R is CH,,
R’ is pyrid-3-yl, R’ and R® are H ;
(ddd) in a compound of formula I, R® is CN, R® is CH,, R’

is pyrid-3-yl, R’ is H and R®° is CH, ;

(eee) in a compound of formula I, R® is CN, R® is CH,, R’

is pyrid-3-yl, R’ and R® are H ;

(f£f) in a compound of formula I, R® is C(O)OEt, R' is Et,

R’ is pyrid-3-yl, R® and R® are H ;
(ggg) in a compound of formula I, R’ is CN, R is Et, R’ is

pyrid-3-yl, R' and R’ are H ;
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(hhh) in a compound of formula I, R® is

is m-CF,Ph, R’ and R’ are H ;
(iii) in a compound of formula I, R® is

is m-CF,-Ph, R’ and R’ are H ;

5 (jijj) in a compound of formula I, R® is

R’ is m-CF,-Ph, R' and R® are H ;

(kkk) in a compound of formula I, R’ is

m-OMe-Ph, R’ and R’ are H ;

(111) in a compound of formula I, R® is

10 R’ is Ph, R' and R’ are H ;

(mmm) in a compound of formula I, R° is

R’ is m-CF,-Ph, R’ and R’ are H ;

(nnn) in a compound of formula I, R® is

m-CF,-Ph, R’ is H and R’ is CH, ;

15 (ooo) in a compound of formula I, R® is

m-CF,, R' and R’ are H ;

(ppp) in a compound of formula I, R® is

R’ is m-CF,-Ph, R' and R’ are H ;

(ggg) in a compound of formula I, R® is

20 Ph, R' and R’ are H.

2. A compound of formula I:

R2

1___<<l==1//}&§§——-R4
R \ / _.._.RS

N/

25

PCT/US00/09111

CN, R is CH,, R’

CN, R is CHCN, R’

C(O)OMe, R' is Me,

CN, R' is Et, R® is

C(O)OEt, R' is Et,

C(O)OEt, R' is Et,

CN, R is Et, R’ is

CN, R' is Et, R’ is

1
CN, R' is C(O)NH,,

CN, R' is Et, R’ is

or a stereoisomer or pharmaceutically acceptable salt

thereof, wherein:
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R" is selected from the group consisting of

C,._alkyl,

C alkenvyl,2-10

alkynyl,2-10C

C,, cycloalkyl,

C,, alkyloxy,

C,, alkyls(o)_,

-NRTMR” wherein RTM and RTM are independently selected from

H, C,_, alkyl, -C(0)C, ,alkyl,

-C (O)NR"TMR",

-0-C(0)C,_,alkyl,

-XR wherein R* is selected from H or -C,, alkylaryl;

X is selected from 0 or S(O)_,

wherein R' is substituted with 0-6 substituents selected

from halogen, C,, alkyl, C,, alkyloxy, C,, haloalkyl, -
lcNRTMRTM, -XR';

is selected from the group consisting of

1.1 @alkyl excluding unsubstituted, unbranched C,,alkyl,

.10 alkenyl,

R

C

C

C

C,, cycloalkyl,

C, cycloalkyl C,, alkyl,

C alkyloxy,

C,,, alkyloxyC, ,, alkyl,

C,., alkoxy C,, alkyl,

-S0,-C, ,,alkyl

-SO,RTM wherein RTM is aryl,

-SO,R” wherein RTM is heterocaryl,

-NR*R” wherein R* and RTM are independently selected from

H, C,, alkyl, $(0),C,, alkyl, C(O)NRTMRTM, CoO,C, alkyl,

C,, cycloalkyl, C, _, alkyloxyC,, alkyl, -C(0)C, ,alkyl

6406



WO 00/59908 PCT/US00/09111

10

15

20

25

30

o7}

or R and RTM may join to form a heterocyclic ring

having 0-3 heterocatoms selected from O, N or S,

n is 0, 1 or 2;

R’ is substituted with 0-3 substituents independently
selected from R’, R”, R”’ wherein R’, R” and R”’ are

independently selected from C, alkyl, C,. cycloalkyl,

hydroxyC, ; alkyl, C,, alkyloxyC,, alkyl, C,. alkenyl, C
1-6

alkyloxy, hydroxy, or

R® is substituted with 0-3 substituents independently

selected from:

-CN,

—S(Otfié wherein R*® is selected from C,_,alkyl, C_,

haloalkyl,C,, alkyloxy C,,alkyl, C,, cycloalkyl;

-CORTM wherein R* is selected from H, C,, alkyl, C
1i-4

haloalkyl, C,, alkyloxy C,, alkyl, C
3-6

cycloalkyl, and C,, cycloalkylC,, alkyl;

-CO,R*,

-NRCOR*" wherein R” is selected from H, C,, alkyl, C,, c-

alkyl,C,, cycloalkyl C, . alkyl;

-N (CORTM) ,,
2f£.2h-NRTMCONR*RTM, wherein RTM is selected from H, C,.. alkyl,

C,, haloalkyl, C,, alkoxy C,, alkyl,

C,.s cycloalkyl and C,, cycloalkylcC,

alkyl;

-NR*CO,RTM,

-CONRTMRTM",

1-morpholinvl,
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l-piperidinyl,

l-piperazinyl,

and

C,s cycloalkyl wherein 0-1 carbon atoms in the C_,

cycloalkyl is replaced by a group selected from

-0-, -S(0),-, -NR®-, -NCO,[R*, -NCOR®,

and -NSO,R*; and wherein N, in

l-piperazinyl is substituted with 0-1

substituents selected from R*, CO,R*, CORTM and

SO,R*; or

2kthe group R”, RTM, C, alkyl, C,,

alkenyl, C, alkynyl, Br, Cl, F, I, C,, haloalkyl, -OR®

-NR*RTM, -C,, alkylOR®TM, and C,, cycloalkyl which is

substituted with 0-1 R*TM and in wich 0-1 carbons of C,.

cycloalkyl is replaced by -0-, wherein

23RTM is selected from heteroaryl wherein heterocaryl

includes pyridyl, pyrimidinyl, triazinyl, furanyl,

quinolinyl, isoquinolinyl, thienyl, imidazolyl,

thiazolyl, indolyl, pyrrolyl, oxazolyl, benzofuranyl,

benzothienyl, benzothiazolyl, benzoxazolyl, isoxazolyl,

pyrazolyl, triazolyl, tetrazolyl, indazolyl, 2,3-

dihydrobenzofuranyl, 2,3-dihydrobenzothienyl, 2,3-

dihydrobenzothienyl-s-oxide, 2,3-dihydro-benzothienyl-S-

dioxide, indolinyl, benzoxazolin-2-onyl, benzodioxolanyl

8

rF

and benzodioxane, each heteroaryl being substituted on 0O-

4 carbon atoms with a substituent independently selected

from the group C,, alkyl, C,, cycloalkyl, Br, Cl, F, I, C

haloalkyl, -CN, nitro, ORTM, -SH, -S(0)R®, -CORTM, -

OC(O)RTM, -NRTMCORTM, -N(CORTM),, -NRTMCONRTMR®”, -NR¥CORTM, -

NR*“R® and -CONR*R”TM and each heteroaryl being substituted

1- 4
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on any nitrogen atom with 0-1 substituents selected from

the group R*, CO,R*TM, CORTM and SORTM;

2k
RTM is heterocyclyl which is a saturated or partially

saturated heteroaryl as defined for R”, each heterocyclyl

being substituted on 0-4 carbon atoms with a substituent

independently selected from the group C,s alkyl, C,,

cycloalkyl, Br, Cl, F, I, C,, haloalkyl, -CN, nitro, -ORTM,

-SH, -S(0),R”, -CORTM, -OC(O)RTM, -NRTMCORTM, -N(CORTM),,

-NR*CONR*’R”, NRTMCO,RTM, -NR*R®” and -CONRTMR® and each

heterocyclyl being substituted on any nitrogen atom with

0-1 substituents selected from the group R*, COZR*, CORTM

and SO,R*;

wherein

R* is H, C,, alkyl, C,, cycloalky-C,, alkyl and C,,

cycloalkyl;

RTM is H, C,, alkyl, C,. cycloalkyl C,, alkyl, C,,

alkyloxy C,, alkyl, C,, haloalkyl, R*S(0)_-C,, alkyl
1i-4

and R*R*N-C,, alkyl;

2n
RTM is H, C,, alkyl, C,, cyloalkyl, C,, cycloalkyl-

C.e alkyl, C,, alkyloxy C,, alkyl, and C,, haloalkyl;1-4

20R* and R® are independently selected at each occurrence

from H, C,, alkyl, C,,, cycloalkyl, C,, cycloalkyl C, , alkyl

and C,, halocalkyl;

R* is selected from C,, alkyl, C,, haloalkyl, C,_, alkoxy-1-4

C,, alkyl, C,, cycloalkyl, C,, cycloalkyl- C,, alkyl, aryl,

aryl(C,_, alkyl), heteroaryl and helercaryl (C,, alkyl)-
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and benzyl, each benzyl being substituted on the aryl

moiety with 0-1 substituents selected from the group C..

alkyl, Br, Cl1l, F, I, C,, haloalkyl, nitro, C,, alkoxy C, ,

haloalkoxy, and dimethylamino;

R”R* taken together with the N form l-pyrrolidinyl, 1-

morpholinyl, l-piperidinyl or l-piperazinyl wherein N, in

l-piperiazinyl is substituted with 0-1 substituents

selected from the group R*, CORTM, COR* and SO,R*

2t
R” is selected from H, C,_, alkyl, C,, haloalkyl, C,, alkoxy1-4

-C,., alkyl, C,, cycloalkyl, C,, cycloalkyl - C, . alkyl,

aryl, aryl (C,, alkyl)-, heterocaryl and heterocaryl (C

alkyl);

1-4

R’ is selected from an aryl or heteroaryl group attached
through an unsaturated carbon atom;

aryl is selected from phenyl, naphthyl, indanyl and

indenyl, each aryl being substituted with 0-5

substituents independently selected at each occurrence

from C, , alkyl, C,, cycloalkyl, methylenedioxy, C..

alkyloxy-C, , alkyloxy, -ORTM, Br, Cl, F, I, C,, haloalkyl,

-CN, -NO,, -SH, -S(0),RTM, -CORTM, -COQRTM, -OC(O)RTM, -

NR*CORTM, -N(CORTM),, -NR“CONRTMRTM, -NR*CO,R®, -NRTMR® and

CONR*R®TM and up to 1 phenyl, each phenyl substituent being

substituted with 0-4 substituents selected from the group

C,, alkyl, C,_, alkoxy, Br, Cl, F, I, -CN, dimethylamino,

CF,, CJF.,, OCF,, SOMe and acetyl;

heteroaryl is selected from the group pyridyl, pyrimidyl,

triazinyl, furanyl, quinolinyl, isoquinolinyl, thienyl,

imidazolyl, thiazolyl, indolyl, pyrrolyl, oxazolyl,
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benzofuranyl, benzothienyl, benzothiazolyl, benzoxazolyl,

isoxazolyl, triazolyl, tetrazolyl, indazolyl, 2,3-

dihydrobenzo-furanyl, 2,3-dihydrobenzothienyl, 2,3-

dihydro-benzothienyl-S-oxide, 2,3-dihydrobenzothienyl-s-

dioxide, indolinyl, benzoxazolin-2-on-v1, benzodioxolanyl

and benzodioxane, each heteroaryl being substitued at 0-4

carbon atoms with a substituent independently selected at

each occurrence from the group C,, alkyl, C,s cycloalkyl,

Br, ¥, I, C,, haloalkyl, -CN, NRTMRTM, nitro, -ORTM, -SH, -

S(0) R, CORTM, -CO,RTM, -0C(O)RTM, -NRTMCORTM, -N(CORTM),,

NR*CONR*R® and each heteroaryl being substituted at any
nitrogen atom with 0-1 substituents selected from the

group R”, CO,RTM, CORTM and SO,RTM wherein,

RTM is selected from the group C,, alkyl, C,, cycloalkyl-C
1-6

alkyl and benzyl, each benzyl being substituted on the

aryl moiety with 0-1 substituents selected from the group

C,., alkyl, Br, Cl, F, I, C,, haloalkyl, nitro, C,., alkoxy,

C,., haloalkoxy, and dimethylamino;

R’ and R’ are independently selected at each occurrence

from H, Br, Cl, F, I, -CN, C,. alkyl, C,s alkenyl, C,

alkynyl, C,, cycloalkyl, C,. alkyloxy, C,, alkylthio, C
1-6

alkylsulfinyl, C,, alkylsulfonyl, amino, C,, alkylamino,

(C,., alkyl), amino and phenyl, each phenyl is substituted

with 0-3 groups selected from the group consisting of C,

alkyl, C,, cycloalkyl, Br, Cl, F, I, -C(O)H, C.,

haloalkyl, nitro, C,_, alkoxy, C,, haloalkoxy, C
1-4

alkylthio, C,, alkylsulfinyl, C,, alkylsulfonyl, C
i-6

alkylamino and (C,, alkyl), amino and wherein R' and R®

non-phenyl groups may be substituted with 0-5

substituents selected from OH, halogen, -C(O)H, -0C, -

alkyl and C,, haloalkyl, C,, alkyl, C,. c-alkyl, C,.3-7
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alkyl (OH) COR wherein R is H or C,, alkyl, C,, alkyl(OH)_

,wherein n is 0-3 or R' and R’ may join together to form a

C,, alkylene chain.

3. The compound according to Claim 1 or 2 wherein

R' is selected from C,_, alkyl, C,, cycloalkyl, C,

alkoxy, C,, alkylthio, -XR" wherein R' is substituted with

0-6 substituents selected from halogen, C_, alkyl or C,.,

haloalkyl;

R’ is selected from substituted-C alkyl, branched1-10

C,p alkyl, C,,, alkenyl, C, alkynyl, C,, cycloalkyl, C
3-6

cycloalkyl C,, alkyl, -NR*R*® wherein, in the case of

substituted-C, ,, alkyl, 1-3 substitutents are

independently selected from the group R*, R?, R*, C 1-6

alkyl, C,, alkenyl, C,, alkynyl, Br, Cl, F, I, C,,

haloalkyl, -OR*, -NR*R®, -C,., alkylORTM, and C,, cycloalkyl

which is substituted with 0-1 R*® and in wich 0-1 carbons

of C,, cycloalkyl is replaced by -0- and wherein the R*

groups, other than substituted-C, , alkyl, are substituted

with 0-3 substituents independently selected from the

group R*, R¥, R¥, C,salkyl, C,, alkenyl, C,,alkynyl, Br,

Cl, F, I, C,, haloalkyl, -ORTM, -NRTMRTM, -C, . alkylOR®, and

C,, cycloalkyl which is substituted with 0-1 R* and in

wich 0-1 carbons of C,, cycloalkyl is replaced by -0O-.

4. The compound according to Claims 1 or 2 or 3 wherein

R’ is selected from an aryl group selected from phenyl or
substituted versions thereof or a heterocaryl group

selected from pyridyl or substituted versions thereof.

6412



WO 00/59908 PCT/US00/09111

10

15

20

25

30

Wy

5. The compognd according to Claims 1,2,3 or 4 wherein

R’ is selected from C, alkyl of the formula -CR'R”R”"’

wherein R’, R” and R”’ are independently selected from H,

C,, alkyl, C,, cycloalkyl, hydroxyC, . alkyl, C,, alkyloxyC, |

alkyl, C,, alkenyl, C,, alkyloxy, hydroxy, with the

proviso that each of R’,R” and R’'” cannot be H;

or R* is selected from NR*R*TM wherein R* and R® are

independently selected from H or C,, alkyl.

6. The compound according to Claims 1-5 wherein R’ is

selected from an aryl or heterocaryl group attached

through an unsaturated carbon atom wherein, aryl is

phenyl, each phenyl being substituted with 0-5

substituents independently selected at each occurrence

from C,, alkyl, C,, cycloalkyl, methylenedioxy, C
1-4

2malkyloxy-C, , alkyloxy, -ORTM, Br, Cl, F, I, C,, haloalkyl,

-CN, -NO,, -SH, -S(0),R", -CORTM, -CO,RTM, -0OC(0)RTM,

NR*CORTM, -N(CORTM),, -NRTMCONRTMRTM, -NR*CO,RTM, -NR*R®” and

CONR*TMR* and up to 1 phenyl, each phenyl substituent being

substituted with 0-4 substituents selected from the group

C,, alkyl, C,_, alkoxy, Br, Cl, F, I, -CN, dimethylamino,

Cr,, CJF,, OCF,, SOMe and acetyl and wherein, heterocaryl is

selected at each occurrence from pyridyl, each pyridyl

being substitued at 0-4 carbon atoms with a substituent

independently selected at each occurrence from the group

Ce alkyl, C,, cycloalkyl, Br, F, I, C halocalkyl, -CN,1-4

nitro, -ORTM , -SH, -S(0),R”, CORTM, -CO,RTM, -0C(O)RTM, -

NRCORTM, -N(CORTM),, -NR*CONR*R® and each pyridyl being

substituted at any nitrogen atom with 0-1 substituents

selected from the group R*, CO,RTM, CORTM and SORTM

7. A compound of formula (I)

6413



WO 00/59908 PCT/US00/09111

10

15

20

wy

R2

N,

=] %-Rl}

or a pharmaceutically acceptable salt, stereoisomer or

prodrug thereof, wherein

R' is selected from C,, alkyl, C,, alkyloxy, -SH or OH;

R’ is selected from C,., alkyl which is unsubstituted or
substituted with 1-4 substitutents selected from C,

alkyl, C,, cycloalkyl, C,, alkylORTM, C,, alkenyl or ORTM

wherein R* is H or C,, alkyl;

R’ is selected from an aryl or heterocaryl group bonded
through an unsaturated carbon atom that is unsubstituted

or substituted with 1-4 substituents selected from Cl, F I

1, Br, -OH, CF,, S(0),C,, alkyl, -o0C,, alkyl, C,, alkyl or

NR*R”TM wherein R® and RTM are independently selected from H
or C,, alkyl;

R' and R’ are independently selected from H, C,. alkyl or

C,, alkyloxy,

with the proviso that when R' and R’ are unsubstituted,

unbranched C,, alkyl, R’ may not be
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wherein R is H or C,, alkyl and R” is H or o-

5 trifluoromethyl, m-trifluoromethyl or m-methoxy.

8. The compound according to Claims 1-7 wherein R’ is

substituted with 2-4 substituents.

10 9. A compound of the formula:

R4 4R2 R2 R

— XX — \\\N
R \\ R! \\

N"/N AN NN~ RS
11 111R3 R3

or a pharmaceutically acceptable salt or isomer thereof

15 wherein R'-R’ and other variables are as defined in claims

1-8.

10. Use of a compound according to Claims 1-9 in

therapy.

20

11. Use of a compound according to Claims 1-9 to

antagonize a CRF-1 receptor in mammals including humans

wherein binding to the receptor causes and ultimately
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results in the treatment of affective disorder, anxiety,

depression, headache, irritable bowel syndrome, post-

traumatic stress disorder, supranuclear palsy, immune

suppression, Alzheimer’s disease, gastrointestinal

diseases, anorexia nervosa or other feeding disorder,

drug addiction, drug or alcohol withdrawal symptoms,

inflammatory diseases, cardiovascular or heart-related

diseases, fertility problems, human immunodeficiency

virus infections, hemorrhagic stress, obesity,

infertility, head and spinal cord traumas, epilepsy,

stroke, ulcers, amyotrophic lateral sclerosis,

hypoglycemia or a disorder the treatment of which can be

effected or facilitated by antagonizing CRF, including

but not limited to disorders induced or facilitated by

CRF, in mammals comprising administering to the mammal a

therapeutically effective amount of a compound of

according to Claims 1-9.

12. A pharmaceutical composition comprising a compound

according to Claims 1-9 and a pharmaceutically acceptable

carrier with the proviso that, in a compound of formula I

according to Claim 1, proviso (4d) compounds are not

excluded.
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1. &Y, K1 KNEMHRR:

R,
R1l X Q

NP, N - W
X7 XS X X

A R

Horp
X Z£CHEN; W& CHEIN;

X, 2 N. NH. N(Ci4 ¥t3). NAc. NCOOH =Ei##; =& X, 1 X3 5

X, R0 Xs R Xo F1 Xs — i FE AR A B B AN 19 . AR B AR B Y
5-B% 6-0FF; HE X A Xs 5 X, Xs FriEER X, —EEARIER KB E
FET . BUARHIEAREUR A 5-8 6-78FF, B A INfE7E:

P £ H 83 1I:

27
Rs

IT

X, & Ciq WhtE. SO,. C(O). CH-[CHy-(Cys )]s CH(Ci4 HEE)-
CH(NH;). CH(OH). CH(C,, =ftkt3E). 8; B X IR 5 X, IR
Xy —EBE AR EAEAE . BRI ECRBLRT 5-Ek 6-J03F; E#E X;

X5 AR ERA AR . BRI ECREUAR) 5-8 6-T3, H A AFF
1E;

Xs & Ciq WHiE. NH. N. CH(OH). #; & X, M X; 5 X; M X,

FRIEEN X, 1 X — R RMA e R . BRI ECREUH 5-88 6-
oI BRE Xs M Xs e A I ERAS AN H . BRACAYBCREUACHY 5-B) 6-7T
R, HARGFEE:; 3H X X, —iE BV s — U A f B A A
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B BURBECR I Y 3-6 JTHE;

X4 7 O. S. SO. C(0). S(O)[=CHCH,N(CH;),]. SO,. NH. NHR’.

NO. C4 ¥ktEt. C(OH)[CH,CH,N(CH;),]. C[=CHCH,N(CHjs),]. PO(C).4

¥eF). N[CH,CH,N(CH;),]- NO[CH,CH,N(CH,),JEk#; :#H X, M Xs 5

X FN Xs FTiERE R X; — i AR M EAR AR . BUCHI B R BV AT 5-8X
6-JuH, H A PIEfE; B X M X, —E T BB B — S T Al P 0 i BRAS
WA ey . BRBIECRER S 3-6 JTTH;

Xs 2R EE Xs F1 X 5 X, 1 Xs BridE®e ) X, — T8 BUra N gy sAS v A0
B, ERAERAREARCH) 5-88 6-70FF, H A AFEFE; B Xs M1 X, i fn

FIBRAEAIR . BUCHIBREURE 5-8R 6-T3F, H A RNfEFE; B Xs F
X3 T AR BN . BURBIECGR I AT 5-8% 6-703F, H A RIFFE;

BE XM Xy 5 Xs f1 X, FriE R X —BERBEMOEAEME. B
BARBARH 5-8% 6-753, H A NIFTE;

A NFELE, 82 H. OH. SH. NH,. C4 %% . CHF,. CH,F. CF;.

CN. CH,O0H. CH,O(C .4 52 35) CH,O(C1 BE3E). CH,CN. CH,N;. CH,NCS.
CHO. C(O)O(C,.4 %t#). CONHR’+ C(O)N(R’);~ C(O)O(C;4 H73E). C(O)R’+
CH,CF;. CF,CF;. CH,0R’CH,C(O)CH=CH, B, C(O)CH=CH,; 5# A f1 R

FE K I BTz AU -

ReTM Rs 1
Z £ H. CN. NO,. NHC(O)CH;. C;,%t¥. F. Cl. I & Br;

Y £ H. Cj %3, CF3. NO,. CN. F. Cl. IE% Br;

Q & H.CN. OH.NO,. K/t#) CF;. Cog Hidt . Cps tFE . C(O)CH,NH,

C(O)NH(Cy4 $2E). C(ON(Ci4 ke Z )+ C(ONH, . NH(Cy4 %2 F) -

NHC(O)NH(C,.4 $2#). CH,C(O)NH,. NHC(O)NH,. NHCO(C,.4 %eZ)~
NHSOx(Ci4 ¥t %) . O-[CH,CH,CH(CHs),]~ O-[CH,CHi(Cys F %E 25 )]
O-[CH,CH2(Cyg Z¢F 41 5)188 O-[CHCH,N(CH;),]:

R & H. OH. Cuu%i3. CF;. CH,OH. O(Ci4 HeFE)ER O(Cy, BEE):

R, 2 H. OH. NH,. F. Cl. Br 8 I;

R; 2 H. H R¢EURAITRZEE . (CHy)-O-XHEEFEE . CH-O-X FlEEIFRE

3
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B, CH=CH-O-X} §F I ;
R; 2 H. Ci ftE. [, CN. NO,; 3i# Ry M X, 5 R; AN

RIAM X, RN X, —REREMGSRARAE . BCHESREYLE 5-
BY 6-J0H;

R’& NH,. OH 8 CHs;

Ry M Rs 37HLZE H. CH;. 4. OH. Ci ki, Clebizt. =

R(Cra TR FEE. FEE. Cus 28R BFRFE(Crq S h);
R 2 CN. NO,. NHC(O)CH; % B 4t.47;
Hor
mEPEKXN XEC, X;£NH, X, & C0), X;& CH,, REZOH

HH A BHREEMFALE, BAa Xy &2 S(O)=CHCH,N(CH;),] -
C(OH)[CH,CH,N(CHj;),]~ C[=CHCH,N(CHj3),]- N[CH,CH,N(CH;),]- P(OXC1.4

$eEE)ER N(O)[CH,CH,N(CHa),]:
R

MEPRAN, X£C, X, £ NH, X, £ C), X;£ CH,, R A OH
B OAlk 3 H X, & O. S. NH. S. SO. SO, 5 Wi, 4 A Z CN,
CH,OH, CH,O(C4%t3) CH,O(Ci4 BtE). CHCN. CH,N;. CH,NCS.

CHO. C(O)O(C,.4 %5EE). CONHR’. C(O)N(R’),~ C(O)O(C14 %EEE) C(O)R’-

CH,OR’CH,C(O)CH=CH, B¢, C(O)CH=CH,;

BE |
mMEP EFHE, XEC X\ZNH, X,Z2CWO), RZOHIHIHAR

COOH, X; &%, X, &£ CH,, R;. R, ZH, 4 QAF-EH;

B

MRAPEKXI X2 C, Xz2&CHy Xy OB NH, R« R M1 R; &2 H,

F H X X, Fe Rk 5 oA EME-2-8F, B4 Q AR RHEE H;
BE

MEPREH XEC, i\ZNH, X,£Z C), REZ OH, A2k,
Xy B CH HH X, 288 CH,, RiFRZH, 4 QARHEKE;

BE

WEPERRI RREZEH XFAIWEC X MXs5 X, X riE#Em
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X, —ie A IE M —EE, R B, X3 B CH 3 H X, 2 O. NH. S. SO,
B CHy, 4 Q ARKAH) .

2. AR 1 eady, HBLITEMRoR:

3. BAIER 1 L&Y, HPpridtb&WhE 1V MEHERR:

R,
Z R, X Q

Y |X2 < W
Rj NH : XJ X

A OH

v

Hp
X ZCHN; WECIEN;

X, 2 Cra WkEdE. SO,. CH-[CH,-(Cys3F)]. CH(Ci4 ki3E). CH(NH,).

CH(OH). CH(C,, =fCkeE). #&;

X4 & O. S. SO. C(0). S(O)[=CHCH,N(CH;);]- SO,. NH., NHR’.

NO. C,4 W3, C(OH)[CH,CH,N(CH;),]- C[=CHCH,N(CH;),]- PO(C4

$edE). N[CH,CH,N(CH;),]- NO[CH,CH,N(CHj3),] 8%
A &2 H. OH. SH. NH,. C %3, CHF,. CH,F. CF;. CN, CH,OH,

CH,O(Cy4 $23). CH,O(C,4 BEEE). CH,CN. CH,N;. CH,NCS. CHO.

C(O)O(Cy4 £E3E). CONHR’ . C(O)N(R ), C(0)O(C 4 i) C(O)R’~ CH,CF3.

CF,CF;. CH,OR’CH,C(O)CH=CH, 8% C(0O)CH=CH,;
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Z & H. CN. NO,. NHC(O)CH;3. C4%t3E. F. Cl. 18X Br;

Y £ H. Cbe3. CF3. CN. NO,. F. Cl. I & Br;

Q & H.CN. OH. NO,. CFs. F¥. Co B . Cps B2 . C(O)CH,NH;.

C(O)NH(Cy4 $t# ). C(ON(Ciy $T2) v C(ONH;+ NH(Cys HEF)
NHC(O)NH(C;.4 %E3). CH,C(O)NH,. NHC(O)NH,. NHCO(C;, HtF)-

NHSO,(Cis %53 ) . O-[CH,CH,CH(CH;),] - O-[CH,CH,(C4s ¥ %t %]~

O-[CH,CHx(Cy.g ZF 5251 8% O-[CH,CH,N(CHs),];

R 2 H. OH. Ciu%t3E. CF;. CH,OH. O(C,.4 ki%)Ek O(C . BEFE);

R; & H. OH. F. Cl. Br&I;

R, 2 H. H ReEURBITFEE. (CH,)-O-XTREL I . CH,-O- X B FHE

Y CH=CH-O-XJ F I H;

R; & H. CrafiZE. =ik, CN B NOy;
R’ NH,. OHE{ CH;; A

Re & CN. NO,. NHC(O)CH; Bt =i4L.4) .

4. BAEX 3 L&Y, HBUTEMRR:

R,
Z R, \ QY f\(

X WRi NH 57 xg7 X7
3 %

A OH
o

5. BURIEESR 2 AL A, HA BT e iR v SR
NC CN

0fo TF5C NH Y\o

6. BFIEXK 5 &Y, HEUTEHRD:
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NC CN
0

e
SF3C NH Y\o

z RIS e Q

Y l
_WR, NH/Y\X,; X

A OH

VI

Hr
X2 CHEHN; W& CHEN;

X4 0. S. SO. C(0O). S(O)[=CHCH,N(CH;),]~ SO,~ NH. NHR’.
NO. C, i3, C(OH)[CH,CH,N(CH;),]. C[=CHCH,N(CH;),]~ PO(C;.4

Jt#E). N[CH,CH,N(CH;),]. NO[CH,CH,N(CHj),]55#;

A & H. OH. SH. NH,. C;4}t%:. CHF,. CH,F. CF;. CN. CH,OH.

CH,O(Cy4 $t#). CH,O(Cy4 BEZE). CH,CN. CH,N;. CH,NCS. CHO.

C(0)O(C 1.4 %EF)+ CONHR’+ C(O)N(R )2+ C(O)O(C .4 K2 F)-C(O)R’ . CH,CF3-

CF,CF5;. CH,OR’CH,C(O)CH=CH, 5 C(O)CH=CH,;

Z & H. CN. NO,. NHC(O)CH;. Ci4%t¥. F. Cl. 18 Br;

Y £ H. Ciu%i%. CF;. CN. NO,. F. Cl. 18 Br;

Q & H.CN.OH.NO,. CF3+ K4 Cog FiFE . Cye B2 . C(O)CH,NHS,.

C(O)NH(Ci4 %t )+ C(O)N(Ci4 %% )~ C(ONH, . NH(Cy.4 $2 %)
NHC(O)NH(C;4 $t3). CH,C(O)NH,. NHC(O)NH,. NHCO(C,.; %E%)-

NHSO,(Ci4 %% 2 )+ O-[CH,CH,CH(CHj),] - O-[CH,CHx(Css ¥F Kt Z)] -
O-[CH,CHy(Cy.g 28F %22E) 18K O-[CH,CH,N(CHa)s];

R & H. OH. Ci4%tZE. CF3. CH,OH. O(Ci4 $EE)EL O(C . BEEL);

R;/&Z H. OH. F. Cl. Br&1I;
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R, & H. H Re BUARHIFEE . (CHy),-O-XIFE R . CHy-O-X FEFE

B, CH=CH-O-X} G AL F 3,
R; £ H. C k. xib®. CN B NOy;

R’ NH,. OH 8 CH;; JH

Rs &£ CN. NO,. NHC(O)CH; B x4k .

8. WAEk 7 k&Y, HABLUT&HMEER:

R,

z Ry, AR
%fii}\ |/W
R, }Hf/:?{;;;x4 X~

9. MAER 7 Kb &Y, EHPrdth&¥ B VII BIE R
R,

@NQC @c
10. BUFIZESK 9 Kb &Y, HBEUT SRR

Ry

Z Q
Y R,i: NH < XyR ",

11, RER 9 itk &Y, HPrRah X NEHRR:
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12, BURIESR 11 (4 &4, HABUTEEERR:

13, BCRIESR 7 ML A, P BTA L AR IX MR

14, RAER 13 &Y, HBUTEHERRR:
NC CN

F3C: i NH > o7 i :CF3
OH

15. AUCRIER 7 o4&y, HPmditEmhR X NEHERTR:
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16. BHZER 7HWLEY, KPP hA X WEHRR:
NC CN

F3C NH 0

X1

17. BUFIER 16 L&Y, HBUTEHMER:
NC CN

F3C NHTM >~ >0

18. BUFIESK 15 g5, HE A 2 CH,OH.

19. BRIZESK 17 Bfwcf%% Hr A 2 CH,OMe.
20. BCRIER 17 (1454, EHA A2 CFs.

21, BHIER 17 &Y, H AR CHs.

22, RUFIESKR 17 (9fka9, HF A R CN.

23, MAER1LEY, HPpridib ey ds XM KSR
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R,

_WY NHJ}(\& X
Ry A TOH

Hrp
X & CEN; W2 CEN;

X, & O. S. SO. S(O)[=CHCH,N(CH;),]. SO,~ NH. NHR’. NO.

Cra A, C(OH)[CH,CH,N(CHs),]s C[=CHCH,N(CH3),]« PO(C1 K2 E5)-
N[CH,CH,N(CH;),]~ NO[CH,CH,N(CH;),] =k

A & CN. CH,OH. CH,O(C .4 %t%). CH,O(C, BtZE). CH,CN. CH,N;.

CH,NCS. CHO. C(0O)O(Ci4%t3). CONHR’. C(ONR’),» C(O)O(C;4 %%

). C(O)R’. CH,OR’CH,C(O)CH=CH, 8% C(O)CH=CH,;
Z & H. CN. NO,. NHC(O)CH;. Ci4%t#. F. Cl. I Br;

Y £ H. Ci %E&. CF;. CN. NO,. F. Cl. I&% Br;

Q & H.CN. OH. NO;. CF;3~ 5] Co S HE + Co6 FrFEE . C(O)CHNH,.
C(ONH(C 4 %t )+ CON(C4 %EF),~ C(ONNH,. NH(C,,4 %THE)-

NHC(O)NH(C1.4 %t%). CH,C(O)NH;» NHC(O)NH,. NHCO(C,4 $E%)-
NHSO,(Cy.4 %t %)+ O-[CH,CH,CH(CH;),] « O-[CH,CHy(Cys ¥ %2 % )] -
O-[CH,CHy(Cy.5 24F 52 35) 18K O-[CH,CH,N(CH;),];

R; & H. OH. F. Cl. BrskI;

R, & H. H ReEXARAIFEEE . (CHy),-O-X FEFE . CH-O-X BEFEE

5 CH=CH-O-X} | FZFEE;

R; & H. Cio k. M. CN B NO,;
R’;& NH,. OH 8¢ CH;; FH

R & CN. NO,. NHC(O)CH; 5 =4t4 -

24, BFER 23 FIbE&Y), HAH X 2 O.

25. BUFIESK 24 Wik&%, H$ A & CH,OH.

11
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26. MBFIESK 24 itk &54, Hp A E CN.

27. BRIESR 23 Bib&Y, HP Q&ZCN, R, HMR, & H.

28. PURIER 23 B9bEHY, HP QR CN, ZRECN, Y £CF;, ¥}

E.R]\ R22:‘[] R3ZEEHD

29. BREK 23 Wib&Y, HAUTERERR:

R,

LY/U>/\ | - W
Y NHTM Yy Xy X
R; A “oH

30. ALHESK 23 WIEY, HPFridthEY =R XU ML MFER:

NC CN

F3C NHJS{\O
A OH

XII1 o

31, BUFIZESR 1 eEY, HPmaie &9 h XV SRR R.

POt L
H;C “OH

XVII

Hrp
X, & S(O)=CHCH,N(CH;),] - C(OH)[CH,CH,N(CH;),] -

C[=CHCH,N(CH;),] .« PO(Cis # % ) . N[CH,CH,N(CH;),] -

12
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NOJ[CH,CH,N(CHs),];

Q 2 H. CN. OH. NO,. K#. CoclFE. Coe . C(O)CH,NH,.

C(O)NH(C,4 $E2). C(ON(C4 552 )+ C(ONH,. NH(Ci4 KEHE)-

NHC(O)NH(C,4 $t3). CH,C(O)NH,. NHC(O)NH,. NHCO(C,4 $t3%).

NHSO,(Cys $23). O-[CH,CH,CH(CH;),] ~ O-[CH,CH,(Ca4s ¥ %t )] -

O-[CH,CH,(Cy.g Z2F kt3E)]EL O-[CH,CH,N(CH3),];

Z & H. CN. NO,» NHC(O)CH;. Ci,%t3. F. Cl. T8 Br; }HH

Y & H. C4¥%83. CF;. CN. NO,. F. Cl. I Br.

32, MIFEKR 31 e, HPQEZF.

33, RUMIESR 31 L&Y, HP Q&ZCN.

34, BHER3IwWHEY, KPP ZRZCNHEY £ CFs.

35. AUKIESR 31 fb a4, Hep sz% CN, Z £ CN A Y £ CFs.
36. BRIZER 1 HtbEY, HPHrdied h XIX B RN

Ry

X Q

X X3 | IRy
H,N~ X7 X

A OH

XX

He
X2 CHN; W& CEN;

X; & Ciq WhEEe. SO,. C(O). CH-[CH-(Cys 1)) CH(Ci.g HEZE)s
CH(NH,). CH(OH). CH(C., =fRkeF). B:

X; & Ciq U4EEE. NH. N. CH(OH)E§#;

X, 2 O. S. SO. C(0). S(O)[=CHCH,N(CH;),]- SO,~ NH. NHR’.

NO. Cys WEEE. C(OH)[CH,CH,N(CH;),]+ C[=CHCH,N(CH;),]» PO(C,.4

13
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$eE). N[CH,CH,N(CHjs),]. NO[CH,CH,N(CH;),]Ek & ;
A £ H. OH. SH. NH,. C4%é3. CHF,. CH,F. CF;. CN. CH,OH.,

CH,O(C,4 5e3). CH,O(C,4 BiF). CH,CN. CH,N;. CH,NCS. CHO.

C(O)O(Cy.4 BEEE)CONHR’ . C(O)N(R ), C(O)O(C .4 $EF). C(O)R’.CH,CF3.

CF,CF;. CH,OR’CH,C(O)CH=CH, 8% C(O)CH=CH;

Z 72 H. CN. NO,. NHC(O)CH;. C,4%t3. F. Cl. I8 Br;

Y & H. Ci4%t%. CF;. NO,. CN. F. Cl. 18 Br;

Q £ H.CN. OH.NO,. CF3+ K4LH) Cyg HFE Co S 3 . C(O)CH,NH;.

C(O)NH(C,4 e E ). C(ON(Ciq4 $EZ )+ C(ONH,. NH(Ciq %t )

NHC(ONH(C,.4 $t3£). CH,C(O)NH,. NHC(O)NH,. NHCO(C,, ¥t3E)-

NHSO»(Cy4 %2 )+ O-[CH,CH,CH(CH;),] « O-[CH,CH,(C4s ¥ %t )]~

O-[CH,CH,(C4.5 223 bt 2E)]18 O-[CH,CH,N(CH3).];
R, 2 H. OH. F. Cl. Br&1I;

Ry & H. H1 Re BURHITREE . (CHL),-O-XF MEEFEE . CH,-O-X I F A

8Y, CH=CH-O-XJ FZE K&
R’ NH,. OH 8, CH;; JH

Re¢ /& CN. NO,. NHC(O)CH; BY, x14b.477;

Hor
MR X EC, X;Z£NH, X2 C(), R&ZOH, A RkEE, X; 2R

CH,, #H X428 CH;, Ri MR, Z2H, 4 QAR HEXE.

37, AHRIE K 36 mfb&H, H X, & CH;.

38. ANAIEK 36 HILEY), Hr X, & C(0)-

39. MXFIEXK 36 L&Y, HH X; & CHy.

40. MFEXK 36 L&Y, HA X2 O.

41. AXFER 36 HLEY, KB T SR

14
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R,
R i ! X Q

Xa X3, - WH,N~ Xz X

42, BRESR 1 k&Y, P PRERRI, FHXMXE X —&

TERBEMP BB .. BRI ECREAR K 5-8% 6-TT53 .

43. BREK 92 e, EHRmmps A mme. BUCHIER

REARH) 5-BL 6-TCEARZALMS 2. REER& . MOObR. DRAE-4-FH R URAE .

44. BURZER 42 L&Y, HFRbEWHER XX MEHERR:

R,
2N Q
Y R,

NH X§

, A~ TOH XX

H
X, & O. S. SO. C(0). S(O)[=CHCH,N(CHs),]. SO,. NH. NHR’.

NO. Ci, ¥fiE. C(OH)[CH,CH,N(CH;),]. C[=CHCH,N(CHj),]. PO(C.

%eZE). N[CH,CH,N(CH3),]+. NO[CH,CH,N(CH,),] 5%
A 2 H. OH. SH. NH,. C4%t¥. CHF,. CH,F. CF;. CN. CH,OH.

CH,O(C14 %t2) CH,O(C4 BE3E). CH,CN. CH,N;. CH,NCS. CHO.

C(0O)O(C4 $E3E) CONHR’ . C(O)N(R”),+ C(0)O(C 4 £E3E)- C(O)R’ . CH,CF;3.

CF,CF;. CH,0OR’CH,C(O)CH=CH, &, C(O)CH=CH,;

Z & H. CN. NO,. NHC(O)CH;. C4%E%. F. Cl. 15 Br;

Y 2 H. Cu%iE. CF3;. NO,. CN. F. Cl. IE Br;

Q & H. CN. OH. CF3. NO;. KW Co6 JiFE « Cos B FE . C(O)CH,NH,-

C(O)NH(C,.4 $E% )+ C(ON(Ci4 $E %)~ C(O)NH,. NH(C,4 % Z).
NHC(O)NH(C;.4 $22£) CH,C(O)NH,. NHC(O)NH,. NHCO(C,.,4 5i3).

15

6432



200780034701. 5 B R #E Ok P OFE15/32m

NHSOy(Ci4+ %8 #E )+ O-[CH,CH,CH(CH3),] « O-[CH,CHy(Cs.s ¥ 52 55)] -
O-[CH,CH(Ca.s 72 2 55)]BX O-[CH,CH,N(CH;)1;

R; 2 H. OH. F. Cl. Br & 1I;

R, /& H. H Re BURHITEZE . (CHy)-O-XREREE . CH-O-X AR

2, CH=CH-O-%1 & FE X,
R’Z NH,. OH 8, CH;; 7fH

Rs 7= CN. NO,. NHC(O)CH; Bk =164 .

45. BRJESK 44 K&, HP A & CHs.

46. BFEK 44 ¥9tb&4, HAP X, 2 O.

47. BFIESK 44 946E4, H+P Q £ CN.

48. BIFIEK 44 g9tbE4, HP Z 2 CN HY £ CF;.

49, MFER 4 K&, P ZEZCN, QZCN H Y £ CF;.

50. AUFIESR 44 MLEY, P A 2 CHs, X, £ O, ZRCN, Q
ZCN, RR&#MMR, ZH, #HY & CF;.

51, AHRJESK 44 9469, HBUTEHER:

LI Afi()
NH 77 X

A” "oH

52, MUHIZESK 42 &Y, P r@iea i XXT SRR

16
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R,
Z Q
Y R;

NH Xj
A OH

XXI

53. MRIER 52 ftbad, H+ A & CH;.

54. MFESR 52 &Y, HA X, &2 O

55. BURIESR 52 Itk &4), HP Q & CN.

56. BFIER 52 k&9, HH+ Z 2 CN H Y £ CF;.

57. MAER 52 M-S, HH A £ CHs, X, 2 0, Z2CN, Q
ZCN, RiFIR, & H, 3} HY ECF;.

58. RUFIZER 52 Bib&4, HBLUT4MERR:

R,

z Q
Y R,

NHTM > UXj
A ‘OH

59. BUFIZER 42 \iib&4, HApridieaWd XX K8 HE7R:

Ry R,
Z Rg Q

Y R;

NH Xi
A OH XXI11

HP AL Zo Y. Xy Qv Ry R0 XX AR, Ry 2 H BEAR,

17
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j{Ffl Rg IEé‘, H EE:'CHZo

60.

61.

62.

63.

64.

65.

68.

BFEK 58 FIL&4), H A & CH;.

BRESK 58 Fitba4, H X, =2 0.

BOFESK 58 BIL&4, HP R, R & Ho

WAERK 58 Kb &4, HF R, B=CH, B Rg BEA

BURIZER 58 k&4, HP Q& CN.

BAER 58 FILEY, HP Z2 CNH Y & CF;.

RAZR 58 Mty e A B CH;» X472 O, Z® CN, Q
s RiM Rz H, 7 H Y & CF;.

. RRIESK 58 L&Y, HHLFSHRESR:

RAER 1 e, HPPERID HFAX X5 X X,
FriE#E Xo M X — R E AR R SAE T . BRI R BURH) 5-5X 6-
TuHo

69. MAER 68 b4, KPR BEMEPERAEME . BRI
REUARHY 5-B 6- T ZURME . URMR-2,6- —Fd. URoe. Whmghe. A OB, 3F
Okt PRk, RRE . 0. . BFEHBIERL. TEMe. WEMbE

18
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i B M e

70. AUFIEZEESK 69 HIL&4, HAp &9 = XXII K41 R R

B
XXIIT

XZCEHN; WECEKN;

X4 & O. S. SO. C(0). S(O)[=CHCH,N(CH;),]. SO,~ NH. NHR’.

NO. Ci4 ¥EHeE. C(OH)[CH,CH,N(CH;),]. C[=CHCH,N(CHj;),]-~ PO(C).4

FiEE) N[CH,CH,N(CH;),]» NO[CH,CH,N(CHj),]5k4# ;
Z /& H. CN. NO,. NHC(O)CH;3. Ci4%%%. F. Cl. I Br;

Y & H. Ciu%5#. CF;. NO,. CN. F. Cl. 1% Br;
Q 2 H. CN. OH. CF;.NO,. BG4t Cag o . Cag B C(O)CH,NH,-

C(ONH(C,.4 %t %)~ C(ON(Cy4 $EFE ), C(O)NH,. NH(Cy.4 FE ).
NHC(O)NH(C;.4 feEE). CH,C(O)NH,. NHC(O)NH,. NHCO(C,4 %e3).

NHSO5(Cy.4 $2% )+ O-[CH,CH,CH(CH;),] « O-[CH,CHy(Cas FF k¢ 2 )]

O-[CH2CH,(Cyg ZRF Bt 25 )18 O-[CH,CH,N(CHs),];
R;/2 H. OH. F. Cl. Br&I;

R, Z H. B Re BURHIRZE . (CHy)-O-XPF AR . CH,-O-Xf AR E

B, CH=CH-O-X # 33k,
R H. CukiE. X, CN 8¢ NO,;

R’& NH,. OH B¢ CH;; 3 H

Re /& CN. NO,. NHC(O)CH; Bk 54t4

71, BURIESR 70 ka4, H¥ X, £ 0.

72. BFER 70 KEY, HAF Q & CN.

19
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73. BRIEXR 70 k&Y, HPZ 2 CN B Y &2 CF;.

74. PFIER 70 itk EY), HP X, R0, ZRZCN, Q&ZCN, R;.

R,FiRy; Z2HH Y £ CF;.

75, BUREZIK 68 KU EW, Horh Brid b &4 a3 XXX M 45 iR 7

76. MFEXR 75 FIkEY, HAH X £ O.

77. BURER 75 Ftv &4, EH Q & CN.

78. BCRIER 75 pith &Yy, P Z R CN H Y £ CFs.

79. MHIZEX 75 ka4, EPF X, Z2 0, ZRZCN, Q&CN, R;.
R, IR Z2H A Y & CF;.

80. AUFIEK 1 &4, EH P 2RI, X3 X TR g e R
MRA, BRI ER BB 5-8L 6-JTFF.

81. AUFIEK 80 HIMLEH, H o FridAn iy B EAney . AR AR

REUARH) 5-BK 6-JCH R UUERRAG . A&k, UREE. A CEH. . B
M FOHE. FRE . AOIEE . b, UG, JERBE R, nEe
Ko WEMELE WY BEMEEER .

20
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82. MUHMER80MEY, Kb &M XXXIV SRR

RI R2

/\Q
NH X=WO

XXXIV

X & CH N; W& CHEN;

X, & Ciq Wi, SO, C(0O). CH-[CH;(Cas ¥F)]. CH(C14 FREE)-

CH(NH,). CH(OH). CH(C,., Xkt &

X, 2 0. S, SO. C(0). S(O)[=CHCH,N(CH;);]- SO,~ NH. NHR’.

NO. C;4 WkiFE. C(OH)[CH,CH,N(CH;),]. C[=CHCH,N(CHj),]. PO(C;.4

$EdE)s N[CH,CH,N(CH;),]- NO[CH,CH,N(CH;),] 5k & ;
~ Z & H. CN. NO,. NHC(O)CH;. Ciq %%, F. Cl. 15X Br;

Y 2 H. Ci4%¢¥. CF;. NO,. CN. F. Cl. IE Br;

Q /& H. CN. OH. NO;. CF3. F{bH] . Cyg #HEE . Co6 HEE . C(O)CH,NH,-

C(O)NH(C4 %5%). C(ON(Ci4 %2 )~ C(O)NH,. NH(Ci4 $EFE)-

NHC(O)NH(C1.4 %%). CH,C(O)NH,» NHC(O)NH. NHCO(Ci, fEZE)-
NHSO,(Ci4 %t &)+ O-[CH,CH,CH(CH3),]+ O-[CH,CHx(C,3 4% )]~

O-[CH,CHy(Cy.5 Z2FF e 55)]EL O-[CH,CH,N(CH;),];

"R, 2ZH. OH. F. Cl. Bre];

Ry72 H. B R BN EE . (CHL)-O-XF B E . CH,-O-XTEH IR

8 CH=CH-O-XJ F AL X &t ;
R;Z H. Ca i, X4, CN B NO,;

R’ NH,. OH B CH;; #H

R¢Z CN. NO,. NHC(O)CH; &% p54L4 -

83. MHIEK 82 itk&4, Had X, & 0.

84. BUMZEK 82 H4b&%, HP Q & CN.

21
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85. ANFJESK 92 Wtk&Y, HA X, & CHso

86. MFEX 82 Hitb&4Hr, HP X, =2 C0)-

87. RUFIESR 82 WtL&Y, e Z B CNE Y & CFs.

88. ANFIER 82 b &, KPR b4 H X XXXV B4R
NC o

] I o——< >—CNF3C NH%
HO

o

XXXV °

89. BUMZER 82 &, Hh Frid b & B 30 XXX VI IG5 R
: NC

1, ooF3C NH%
HO

O

XXXVI .

90. ANFESR 80 Wb &Y, HHFBbE&Y B XXXV B4 %R

Ry R,

f\&a
NH X- W

XXXVII

91. AUFZER 90 L&, K X, 2 CHy.

22
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92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

SIS 90 L4,
BRI SRk 90 H4L& ),

BRI sk 90 M54,

BUFIZESR 90 B &9,

BFE K 80 HIL&9,

Z

Y@NH
Rj3

BAIESR 96 Kb &4,

BAREK o6 KILED),

WAIEK 96 FILED),

BAER 96 &4,

WFESK 96 L&,

Hrh X, 2 C(0).

Hrp Xy 2 O,

Hrp Q=2 CN.

He Z R CN A Y £ CF;.

Hrp TR b &4 30 XXX VI K45 1R

R1 R2

HO, x,—~/ H—aq
X X=W

O

XXXVIII

H i X, £ CH,o

Hrp X, 2 C(0).

H X &2 0.

HPQ x'% CN.

HezZ 2 CNHY ECF;s.

| AIER 1 e, TP PERI HE X X5 X Xs
FTEEREN X, — BT B B AR ERE . BURIERRIURE 5-5R 6-T0FF;

23

6440



200780034701. 5 B R #E Ok P OHE23/32m

Hrp
WEPEANI XEC, X3&CH,, X,&0HNH, R;. R, ;1 R; & H,

FHH Xs M X, FER S TCIREM EE-2-H1, 34 Q AEEEE H; 5
WMRPENXI RsZ2H XMWREC X\ MXs5 X, M Xs FniZZg

X, —FRFE R ME M —HH, R BiiEE, X3 &2 CH,, JFH Xy & O. NH. S,
SO, 8 CH,, 4 Q NEHH .

103. AHEK 102 gk 591, HPFrREMPERABmAY . BYCHIEL

AREURE) 5-8% 6- TR ML EE . URBE. Gk, BEFABLW AR, TEMb. MEm
St HH . R .

104, AUFER 102 P&, HPEFrdib &P HE L XXXIX M4 HER

7z K2< R; Q
O ALA BTe N X7 X7

’ >~GR
T A

XXXIX

A
l

EEFI:
X & CHEN; WiZ&CEHE(N;

G 72 O NH. NC4%e2E. NC®E. S CHCftFE. CHC,. BEEE.

C(Ci4 BEZE)yw C(Cra i), BI(CHy)ny HA' n 2 1-3;

T & S 8¢ O;

X, /& O. S. SO. C(0). S(O)[=CHCH,N(CH;),]. SO, NH. NHR’.
NO. C, . C(OH)[CH,CH,N(CH;),] C[=CHCH,N(CH;),]. PO(C;.4

$tFE). N[CH,CH,N(CH;),]- NO[CH,CH,N(CHj3),] 5% % ;
Z & H. CN. NO,. NHC(O)CH;. C;4%t%. F. Cl. Ik Br;

Y 2 H. Ci4kiH. CF;. NO;» CN. F. Cl. 1E; Br;

Q /2 H. CN. OH. CF3.NO,. 4. Cps K Ca6 SR FE: . C(O)CH,NH,-

24
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C(ONH(Cy.4 St &)+ CON(Ci4 522 ), v C(ONH; . NH(C,4 %t FH)-

NHC(O)NH(C,4 $t3£). CH,C(O)NH,. NHC(O)NH,. NHCO(C,.4 $EHE)-

NHSO,(C1.4 $t3# )+ O-[CH,CH,CH(CH;),] » O-[CH,CH,(C.ss ¥ %t 5] -

O-[CH,CH,(Cy.5 Z2Fh % 3E)]EE O-[CH,CHLN(CH;),];

R 2 H. OH. C %E3E. CF;. CH,0H. O(C4 5EF)EL O(C g BEE);

R;Z H. OH. F. Cl. Br&1I;

R, 2 H. B R BRHITREE . (CHo)-O-XTHUEEF I . CH,-O-Xf FlIE KA

8 CH=CH-O-X} & F 5,
R; & H. Ci k3. xik#. CN 5 NO,;

R’/ NH,. OH B\ CH;; 3 H

R¢ & CN. NO,. NHC(O)CH; B 444

HAMRREZH XFAWEC GE2O, TEO, REKRE, Xx£2
CH,, 3+H X, £ 0. NH. S. SO, 8, CH,, 4 Q ANEEHY.

105. ACFIZR 104 BLEY, HhFidaWm XLV KT
NC: C o CN |

OHF3C Nfi/\ X4/©/
O

XLV

H X, bl T XXXTIV ik .

106. UFIEK 105 Kb &9, HP X, £ O.

107. BCRIESK 102 pib &4, P it &9 i XL SRR
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Hrp,
X. X4+ Ry Ris Ryw Ry Zo YA QLA B2 TFHEY) XXXIV BTk ;

Forp
MEXEZEC X, 20 .NHEKS, Ri- R, IR EHIHFHREH, 4

QARME. HI CN.

108, BUAIESR 1 L&Y, HPHrddE&PWhR XLVI K4 HER:

R,
Z N Q

Y | TR
R; X

R4 Rs

XILVII

HA :
X & N #¢ CH;

Z 7& H. CN. NO,. NHC(O)CH;. CH;. F. Cl. I & Br;

Y £ H. CH;. CF;. CN. F. Cl. 15 Br;

Q /& H. O-(CH,),CH(CHj;); Bk O-(CH,);N(CHs),;

R; & H. OH. F. Cl. BraI; '

R, ZH R AR, (CH,),-O-XHFFEFEIE. CH-O-XHFIEFE R R

CH=CH-O-X} F FFE;

R; /& H. CH;- p{L#. CN B NOy;

R, F1 Rs Jior b2 H. CHs;. 464 OH. CiabidE. CieHbidE. X

R-Crafidt RE. FHR. B E-C i #HA
Re & CN. NO,» NHC(O)CH; 5% st 4

109. AFIESK 108 &4, HP R &h XLVII K& H%R

26
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CN

0~ :

- C
F;C

XLVIIT

110. BF)ESR 108 L&Y, EF b &9 B XLIX P4 3R~
: CN

O

NC | N

’ s
F;C N

XLIX o

111, AEK 108 KMLEY), HPFRILEWHA L NEHERD:
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112. BCRESK 108 B94b-&4, HPprdth&9m LI MEHERD:
CN

NC

F3C ll ‘!
LI

113. ACFIEER 108 Mtk &4, K prdi &%l LI KRR R:
CN

0~ ::
NC |

BYYS:
OH

LII

114. ZYAEY, HESRREKR 1 LSO EFHME. 2%
EArEERKE. A, BE. NS KEMERENNERAG; Dk
I8 BB R R

115. ZAYAEY), HASHFHENSFIER 1 PLEYM/EHE T4

. 25% EATEZE. 5. B N-EAY. KEPREMNRERA
A LARZH ERJERHEE. MR .
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116. ZEMEMEAN AP BRI JTVE, Bk 7 B 8 Brid A4 251 il
HIFTRME PR T AR ERAARIESR 1| KSR/ R, %L
AERHE. . B VRS, KEYRENRERASHPR,
EH I SEBLLE BT iR A~ RS

117. ¥E@yT ik, iR 7 aiF MR MR R 4655 LM
5 8 MR i I B AR 2SR 1 - SN/ B R A 255 b
BZMh. 255, @ik, NNE. KEWEENMERAGEMITPR.

118. &I RBRIFIRRER - MER T, T BB R iR MES 2
BRI BTRAA T RS AR E B ARIESR 1 &R/ SR
. g EAEERZMNE. A&, & N-EAY. KEPEElTNER4A

EFHIEZER,

119, FEZEFE R ATSUBRIE 0 MERIRT S IR RO BE R BT %, BT ITvAE
15 16 BTl A 45 25 SOIE 8 BT i A4 P BT 371 AR 1R 8k R A B ASURU SR 1
itk &R/ T A, A% B EZ M. R, BEF. NEAY. K
YR ENHNERAEHNTER.

120. BT MR BAESCHIRIE. BN NMAMEE. REM AT
BT, BTk A M TR MES A G T TR B SRR IE R &
FIRFNER 1| ISP ZAE. 2% B2, 29m. S, K
Y. N-FAEElIER AT R,

121. ARIEERK 120 B77v2%, HA Frid AR BB R LE « & D

BRI BT BIRES. BVYRERE (BMD) ZRIENINERA
I

122. AURIESR 120 W07k, HAFmiRkos s mprds MAR & BE.
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123. BRI SR 120 B 771k, 2 Erdib &4 02 i3 ol 1 58 pl & 40 B A= o

124, BUFIESR 120 895k, HP TR L& MEak & 40 g iE .

125. 1QI7 MERIUEESEAE . PR R R, EEHHRE. BEHLTME

PEER AR 5 HARSCAE R 732, BTk J7 ik BAE | ik A 45 256 3a T
B AR Brid R4 AE B BRI ER 1 ML E 7. 2% L
AIEERZ M. Zid. B KEW. N-EAERENNERAENTR.

126. BUFEESK 125 B9774E, HPFRNZEGERETRHRR. RE. K

T BRIRE

127. BUFIER 126 BIF7E, HPFRFR. KB KRR BURIEZME

PERYS BRRPERY. 1R BEATER .

128, AUMIESK 126 U7k, HAPPFRmR. K& IRRBRIERZIE

FEARIE . PIZES. £ X SO FrT EmMULESEIE (SBMA)., BWR. &
FAR BRXE FERA BER. 1BHEEZEMEMER (COPD). JEAE.
ZARMEThEe RS DAURE. M. BHAAE. HIV &3, AIDS B0 L

I -

129. UFIEK 126 7715, Ho Frid NI ZE4ahE R E ke A1 R N Z 48 E

JRFIVE R A SRBINIZE S E; B Prid I #=40aE AR T8 T IR, el
PIRME RS (CNS) #ifGEE . AEMEIRGERIRE. AR
. LFERBRGERE. REEEPE.

130. 67 AEMERIBRFG . MBHEN. BEERFE. BE2H

RAESRBO BB, i EaE R ITRAES ZACFER 1 1k
YRR B, % LA, 2. R, NS, KEY
eI EAE SR,
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131, WRITBAENARN AR SRR ZAR . BRI ENE. B EH

RIRER . R H KBRS AR TTiE, iR 5 ERE TR MES 2y
BRZER 1 ISR/ M E . 22 BRI mE. A d. Rk, M-

WY, KEYRENHNERAEGHLPE.

132. JBIF NSRRI SR B R MAE . BEHEME. FBREELRE.

HE S H R A B> FR R B 7 42, TR 77 B 38 M Brid MM 45 29 AUH R 1

L&A/, % LR . 2. BE. N-Ei. K
EYURENHMERAEHI LR,

133, {67 NSRBI RS IR, BB EMN., BERERFRER. &

I RAEBRB SRR TTEE, iR Ir ke 4E m Frid Ma 4 9 RUFIE K 1
It & A/E Rtk 25 ERTZ M. i, Bk, V-S4, K

SUEENNERAaP R,

134. &I SPERFARRIIBI . BEBEHTEME. BRERFER., EHE

HREBRED IR TTIE, BT EAE R AIR MR ANFESR 1 1
WEWH/BRE A, 25 EEZRE. AR, Rk NS4y, KéE
MEENNERAEGHEZER.

135, ¥897 NSRARRIIERTTIE . WBE M. BRI RBE., SR

HRAEB > HRIRITTIE, R J5 a4 MR MEA ZIAFIER 1 1
WEN/EH R, % ERZnh. 5. 8. NS4, KE

MEENNEEHAGHNIR.

136. VAT ARNMERIOME LR . BEHEE ., BRERE, &

S H RS> R P T, B J5 B 45 1 B MA 4 2RI EE R 1
AL SR/ A, 252 PR E . k. k. N-E e, K

BYERENHNERAEHIPER,
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137 WFFAMEIOER R R B, RN R EIRAF
s R R VR, BRI AR R PTR MEA ERRER 1 BiEY)
RS SR, 255 EATEER M. . S, MRy, KEPEE
TR EEAEHIZZ TR,

138 CRIEESR 137 Bk, Hop BHATER R 5 BRI REAR S .

139. AT MAEMBERBIERT R BEHENE. BERIORE. T
22 H R AE B E R R, FTIR 7 IS T BT ML AR E R 1
AL S MR/ SR, 2% bR, R, RiE. R, K
SR A ERAETHIT R,

140, YAFFAMERIBIEE R . BB, BRERRE. BEHRK
BB BRI T, PR IS R NMAR AR ER 1 L E
MF/ER L B, 29 LTI . Z5M. R, NEAH. KGR
ENNERAEHIER.

141, WBIFAMEIARIIER . BREmEE. BREORR. BEH
B A SR B RR T, BT R AIE TR A A AR 1 L
SRVRILRE. % EATEZAL. & BiE. R KEY
ReEMMEREENTE.

142. YVBITAMERONEES . B H T EN . BREARR. BELRIFE
W BRI MV, FTIR T VARSI TR MRS BRI SR 1 L&A
R FME. 5% LM, M. M. N-EAY). KEPEET]
FfEREAESH TR,

143. YaIF AR BRThEE R AE . B H T EE . BRELARE. T
2 RS R R T, TR EERE R TR MAS BFIER 1
KL SRR B R . % TR, AR, & NARKY. K
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YR ENTERA S B P IR,

144, 87 MMERFER MR T RERUR | R H TM E M BRI R E.

SELR H R A Bl H R R I T7 V%, BT IR O 1L B 45 18] BTl MR 45 I RUR) B3R 1
HeEA/EH R R, % EATERZ . &, . N-EAe. K

EYEBEMNNERAS PR,
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B BTN BT EY LR ENIR A Z

R X5 HAERHIE
A BEE K 2006 45 7 H 19 HIEAZ #I3< B g k& 7 53 iF 60/831880 #112006

£ 7 A 19 IR KX EIER-EF HiEF 60/831988 HIFIZ; XFFEHIFUIHEE
B 5 A& T k.

BT
ARRERBEARZBMRZHESUEY. BEENNAEMURENE

BT R B R EOR BRI TTE, BT BURIE L BIERTFI AR
-~ WEGRENS AR SREIPIRBURAE . A/EE F I RUBIR BURAE -

RKABE R :
ML EZHERIE R R K —EEFE T, WA ZWEETE.

ZEKEN 48 MHLAST A=K, B 1 REREHEEE (AR) HHE (ER-off

ER-B) . BEREREGE (GR) « ZE] (PR) M EHEER (MR) 05244, &

2 REFERMER . FORBAY4EAE R D 24k, T 3 XEBERTEHE

EWZ Ak (P Corphans) ) MR EZIAEAIIRE/DHERIMER N Rk
B (NTD) . #1352 {k55 DNA & T4 41 DNA 4445 (DBD) . &
BZEMESTHERER S RAEHIELEMAIZED R RIEES
(LBD) . miH, FEEMNELIDIgE, —MITF NTD (AF-1) #, 53—

AT LBD (AF-2) #. F1R3ZE, BT DBD =/E KR ERTF5 FEUEE
LBD 1P 25 [F¥EH: DA R AR — B 50 = 2% S5 H%RAE . A0S E R e iR 3k B 4k

HRHE, 2FREHEE 1 XZENEAESE S BRI RN . Flm, 5
X AR 1 ER WBFFLR, KEEFEHKFEEE A-H 5183 REEMHFH D-
S IRRE-11 FREEARTAE LBD FHIESL, BIHEX T H KB EEE Z 482

HEMEZE (“AR”) REABIEMERIATNTERD, S H NEEH
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BEMFEENSHEEMERBRANIIRNES . B E E IR
2. HEMEREEANEZANE LRERFAERRBERE, BETUELRE
PG . HEEMEREFEEFSAMSETEEEEH, SFEEEEEFI L
RFEE. SIFIARAE . FF R AT R A = A A0 4E {5 (Matsumoto,
Endocrinol. Met. Clin. N. Am. 23:857-75 (1994)). AR FE M EAiEE

AN E SN (“DHT”) . 220w F22KEEE, B EMEMEmZ
PRI EEZRAERE. EFZSNEAAA TP, B So-BIREEFHS
DHT . Klit, DHT #%1A 2 72 K 25 i i /E A I 48 S A3 A JBL(Zhou %5 A\, Molec.

Endocrinol. 9:208-18 (1995) ). H'EKERFHMECHEZ2ES, HlaKe:

WERHEE (cypionate) NEREE. ZXFEANMEREE (phenylpropionate) FFRFER
BREE (cyclopentylpropionate) . 5 C.EREE (isocarporate) . BRERERFNZRERMS,
PAR BE S SRR , 5 a0 7- 59 -3 AR EH (C“MENT”) K& HES B2 5(Sundaram

% AN, "7 Alpha-Methyl-Nortestosterone(MENT): The Optimal Androgen For
Male Contraception," Ann. Med., 25:199-205 (1993) ("SundaramTM)). 4 AR ¥

Mgt R B APEThEE, FTLL AR FIRE R SCIUMEM B s K e B RS EE

AT LI EBFR o -
AEZEFAZHEPROFE=ZFARPFIEE: PR-A. PR-B 1 PR-C(Kastner

% A\, EMBO J 9:1603-1614, 1990; Wei % A\, Mol Endo 10:1379-1387, 1996) ,
M, PR-A fl PR-B REEEM. R, PR-A TEX PR-B TR HRZE
AR PAEE, RSUEAMNE, KAS TR s H R AR .

IROEUEWERZFZEMH T HERE I ZFEEEE. RU-486, &
wAF PR E, (EEE &0 T ERHEsEslEmtt. B8

MFNEE MR EBRA ST EMRBERANTHERBRREEH, &
M, XERDHEMPLFRENEAT BRI IESHFIEE, AT
HATZHESBEhFEE NPT REE. |

HRA ORI AT RS RIRC LR T KENBFHTR. 85

TR —NAMERTRE . EEE XTSRS, B R, &S
EHL, EFEEENEREAT]. MZRENESEP RSN, BRR

=fh. REGFESENBASEN, BRERY L, +SEEL/FHEEE
P EFABER. BARWNHAEBERANNEFEBS AEMARBIFERSFE
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SNATHESER, ERALRELEAKBBZEFENEEL . AXiFE

R, MIENRIVIBERE (FlinEmA T ER) BlieraifboriE ()

WARRETED « ALAEE — LA X ERFARER, PlmyEEEads
ENTHSMNEINE, ARERARDELIER, 5]anEkZ 060 5 T AR .
i, 24, BAMNENEFEAFEMARHBEZENGBEDRA. R,
Z B ANABRMHEREE, BARSESSHESURE, Tt ak, HEEW
RERIBREERA LM SBNZ. REVIBRARBAZER. WREFEHE

HIERIE TR TEMREANEH, I REHIT A LTS BN

2, IPAXETTIERL AL B3 MU In 55\ R B B £ B S ST B T REE
HEVESRERE (FlansEie 2T AY) MG HEXTTHERRFEHHEED,

XAV E ) B A RN HIE AR B R R A R B4 R (Steinberger
& N, "Effect of Chronic Administration of Testosterone Enanthate on Sperm
Production and Plasma Testosterone, Follicle Stimulating Hormone, and

Luteinizing Hormone Levels: A Preliminary Evaluation of a Possible Male

Contraceptive", Fertility and Sterility 28:1320- 28 (1977) ). & B25 25 K 7 B 11 =2
BasEF IR TR & (TR T B TR BIRIEHIKRT CETRD .
ERRATITRINEREF=EREERNEE. R, R BRI
—RIERR, FRNAES BRR 2SR 908% 2 MIT I B TR T8

TEMRBTEL (MSZEAADNT=Z=ANMETF) MAB (World Health

Organization Task Force on Methods And Regulation of Male Fertility,

"Contraceptive Efficacy of Testosterone-Induced Azoospermia and Oligospermia

in Normal Men," Fertility and Sterility 65:821-29 (1996) )

CAIFR HEFEIEE, ENENPESE R E 8, P E
KNEVHERRYNY . FRIREN R IX TR PR 2. RERBREFES
SEBR YA TR ATH T A RANE, EREREFILIM6A,
BIETEERESFENA A ES S LB H IS5 F AR A 2R 1 B s K (W,
"Effects of Testosterone Enanthate in Normal Men: Experience From a
Multicenter Contraceptive Efficacy Study,”" Fertility and Sterility 65:626-36

(1996)) - ;

FEVEFOHEE R B YU S (BMD) #ilEEFR T K. BV YRS E
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(BMC) #1 BMD MEKMIE S ERERREUMEX, HESGEEEFTIT.

FRBIMEEE S HEHER, EFMEEEED. BHARBNIFTFHE
Ma%5 (bone fragility) FI-EIrBURMENGIN. 7EEHE, ZWERZMWET 0.25 12
AL, SFEMET 130 A6, SFEE 50 ApEHEE. 25 J765

BT 24 THIEEST . SRR ERGMEREENER, HYP 5-20%1
BETE—FRNILT, B S0%HFEEREK. 2N EET TGN E R XS

K, Hit, BEEAOEZRL, FTIHZRESEZERN. FE8TRE 60 M,
S FE T RERETTHES =6, W—IPr5AhTh, 2050 Fit 7 EEHE
450 J7 B E T o

[ EFGAEREEBHER. E#4EL2BENREYF, GEE
KRBRME. HIXKEELERZEFERE. WS ARERE B

REIESEA . AW, BROREREEKETHEHS L. Ta#E, B

BV YIREEREEFERTMRED .. 5V Y9REERNEENRIKRS B RE RN
FASRFE B D ERE YT . YERRTEIEETA A R T B 2 M1 A BB ZE B 73 F AL

AT I A ANIBTAIR, (B2, BRNE, AEIRREERE MR
EEFEN G RARP eSS DEEEER. Fik, HIEREMMERE

FIFHY, SRR HFERBEENEN, XSO AT BT E B A R, X SR
EH5MHREERKR. 5%, RRIAHEEN BRE D> (EERENEERD
AR e BB BB S R AL = A M R R KT ) 5B MESSAESE. ZE R
B 5B PP B R T X PR3N

L4 78 VLA B BT 3R SR/ 500 A B9 3E T 2259 FiB 4k, BFEE
FEEsh B HEREENL. EHEIOE OB FODALASEE L. Bz
gE 2 LA ERF TR . VIR ZEFGFGEAL ST K18 iR iE .

ZE4E T FE T R AR E AR <] LUE S 2 A8 S E R UL & 8 p
fERRME. REEAASFRBPVERESFHEEENEARE®R. 5%
HRIE L B B R E REPTE S . TR EIEENE AR MEARIE 2 (KR

EHEAREHRIEXNVRAES S BAHSESSBUAENEDSIINZEYS.

WELE S8R, AR, BEHNBAERERRIR. BR. KA
FRIEAS. ENEBIERAR, FladsimilES#RARFPREEEFRAR
R AZE4E, Flan/h)LREERVIEYE (PPMA)D ; SBHJR, HlinCyE %
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W SCUEP R A IE SR B EFRA R BRI PEIRA SRR
e FHZE MNP (COPD) . JBAE. AXRHA'FThRexEE . DAUE. M.
HRMWAE. HIV B, AIDS FLOHH .

e, HERBRARIER S ES A RH R SBNES . c1aEg

TR, =i (advanced age) - FHEME RS (CNS) Hifh. FREMEH
5. BRI EEHRG. PIEMERSE (CNS) RE. AEHESRE.
BRERE . ALEHERE. B RV e f R BRI E B T &
R R APESRIA (disuse deconditioning) FIVE RS 5.

TEENEEEZEARMESEZSREN TEBINES X T 2958,
mH, B AR 55 FEAEMENAE. NABEMIIREAKE K.

WIZGGtn RANRSES, SEATIRREEER. flu, EUNEEIEPR
AN PR ARNARS, XX MEREBEEE, SEEITS RS
FABSIRSLEESS . TE, WIZS%R B0 AIDS M A RIR R R
FI5% ZUTRIE o

FEEAMBIZ R KK A 2 BB RF LU R T U TRALESY:
a) BIEEE; b) W7 SFMEEMXIFRLE, FlnE3EE R EEERR

(ADAM) AHZXHIRIE, BIaES7. FAS. MEARMR(R. PEThALRERS . #hiEETD)
REfEAT . MEARTIRERGRAE . & RAMEE. k. . EREE. DUEE. &

R B BUGRAAAE . R RIS RS A B A LRI 7R ©) 18

f7 5 ADIF fHRHRAE, BIantEThRekErs. MakbER. HIRTIRERUBRE. 2
WUAE F . B ERAAEE. INSNRME oA . JWAR. #iM. Bk, FERE
AE. TEWNBERALE. FUIRE. FEBEMITERE; d) G FsSRTpE
ZHBDHVIE; o) WARIFIRENRRR. P IEFTF R RS | 55 B
B; f) HARMERE BAAF/EIE BRI T F/E2 Widiis .

1R 22 P A/ EURRE AR 52 B AR Th RE WG IEA A EHME I 2, 6
FEER . PR E RGBT Sl AE MG O

ERE, BIIRETEMNKFE LA B+9%E. BI0K R T HER
(ESRD) EJ7IREEEETNHMEELREN 1973 F£HL4 1 FZRIANENE

1983 1) 86354 N, F 2002 4F 12 A 3 HiA%| 431284 A . 2R 2002 &, #t

H 100359 # BESNEE ESRD I H . B8M'S5% (CKD) & ESRD KI5k,
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CAETHEANREEEMNEAFHREYN KL CKD 2 —FERIS BT HRA,
Hrb, ¥ERAR. ®IMLEFT LR B8R I R RAE -

CKD iR~ B ThRE BRI R GIRZHT (55 1 HI=IEH T ThRe) ,

mHEEEREEASSHIER. CKD K28 5 12 ESRD, ER5TEEEE

Tre ey, T HEER KA REIR TELN 10%H .

5 ESRD R BN RIS VEIR DI RERIRIE . ERIBAERE . K57
FE

Bl S EZERD> . BUKF T EMET YWRER (BDM) #ib, X7
B e EETRERLE —FIA, HFESHORERTR. BEXRKRGX. B

ERLD. BRZEMESZREGEFEERESE R EROT5 IR
R ERIE R EZE NAERBARERE, Hut— PR EE k.

HHEPYT (SCD W HE & BRIP4, X4k
FIREIERL T -T2k _LIRAHThAEREAS, SEEIRM L EBER KT,
SCI BRI & BRI B A DI FE A _E B3 3 R A U 1S S A1 Bl & AR VS Bh vk

59, SIEZ THRAESHASHIRIE. RESMERGIEAR TR, B2

HUE SRR EE T 5. SUREARERZWARES D BRAASHHEIZHR.
HTEFRARMEBEOSRZ N LR E, B0 8 E AT = E N BRI X

.
TR tEfn On] L AEEPRAES S, BIEHRRE. 183 . BeSs.

PR A (BIINTERERRA ) MR HIAPER, HIEnEBm KR .
BRAWE XA A EAGYT, BREFAAEA. BT 0B rE

246 (AR) (FSHEHSREEMENAE. NAEEMVRES SR, FHH
THERRY GERURE AL BEIX SR E, FrLAE AR 5 58 2REMN S TR UUH

TETT I LB AN/ BIRE -

RAARE
E—ANERETT R, ARPRA AR T SRR ILEY:
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R,
Rll X Q

Xl X -W
3\

A R

Horh
X R CHEN; Wi CHEN;

X, & N. NH. N(Ci %%3). NAc. NCOOH =f#; sE X\ N X; 5

Xq B X TR X, Fl Xs — B T8 B A B AN FT . AR ECR BB
5-8% 6-TLHh; BUE X\ M Xs 5 X, M X BriEERT X, —iE AU R AN

FEI . BURHIERAREUR AT 5-88 6-J83F, H A INTF7E;

P 2 H B 10:

YR,

X & Ciq TfEEE. SO, C(O)s CH-[CH-(Cus ¥)]. CH(Cr4 %5EE).
CH(NH,;). CH(OH). CH(C, 5kt 3). #; ;HF X, MR 5 X, riE#Em

Xy —EE A ERA AT . BRI BRECHT 5-8% 6-70H:; EiE X,
M Xs BB SA BT, BURHBERBRAK 5-8¢ 6-7oH, H A N7

1E;
X3 & Ciy ¥4EEE. NH. N. CH(OH). #; ## X, f1 X; 5 X, f1 X;

iR X, F Xs —RBTE BEF P EA M. BUREREURH 5-BX 6-
ToH; B X6 M Xs TE A ER AN AR . BRI B R B 5-8X 6-7T

., B ARPFE: B#E X M X, — AR XS — A T B R s AN D

B~ BB SR IR 3-6 JTER;
X472 O+ S+ SO. C(O). S(O)[=CHCH,N(CH;),]. SO,. NH. NHR’.,

NO. C.4 ¥ke#. C(OH)[CH,CH,N(CH;),]. C[=CHCH,N(CH;),]- PO(Ci

$eFE). N[CH,CH,N(CH;),]- NO[CH,CH,N(CH,),]ek4#; Ei# X, 1 X; 5
X F X5 B X — & REMN M EAEF R BARKERIAK 5-58

6-70H, H A AFEFE; BE X, M X, — & AR BIE B A BN

B BRI ECGREURET 3-6 JT3F;
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Xs R Xs F X, 5 X, F1 Xs P # i) X, — i 2 B AT B BRANBE AT Y
B BRI 5-8R 6-703F, H A REFE; B Xs 1 X, B RN ek
AHEFE. BURBIEREARR 5-8% 6-703F, H A AfFE: B3l#E X X, B
AR BRI R . EURRYECR BT 5-8L 6-J0FF, H A FFFETE: EX
Xs 1 X5 Xs M X, g X; —RBERMAMPEANERME . BURRECR
AR 5-8C 6-753F, H A NFFETE;

A NfEFE, BUR H. OH. SH. NH,. C;4%t%. CHF,. CH,F. CF;.

CN. CH,0H. CH,O(C 1.4 t3). CH,O(C,., Bt3E). CH,CN. CH,N;. CH,NCS.

CHO. C(0)O(C,.4 %t3)- CONHR’+ C(O)N(R’),~ C(0)O(C1.4 ke3E). C(O)R’.

CH,CF;. CF,CF;. CH,OR’ CH,C(O)CH=CH, &, C(O)CH=CH,; & A A1 R

FE R T B3R 7= B XU -

A
R R

Z £ H. CN. NO,. NHC(O)CH;. C,4%t#. F. Cl. 15 Br;

Y £ H. C4¥%3#. CH;. NO,. CN. F. Cl. I8 Br;

Q & H.CN. OH. NO,. B4L4 . CF3. Cyp.6 SHHE | Cpg B EE . C(O)CH,NHS,-

C(ONH(Cy4 %t 2&)+ C(ON(Ci4 Bt )« C(O)NH;+ NH(Cyq kT EE).
NHC(O)NH(C,4 %t3). CH,C(O)NH,. NHC(O)NH,. NHCO(C, %t3L).

NHSO,(C14 $e# ). O-[CH,CH,CH(CHs),] + O-[CH,CHy(Ca.s b5t )]
O-[CH,CH,(Cy.s Z2Fr £23E)]BX O-[CH,CH,N(CHs),];

R & H. OH. Cy %%, CF;. CHOH. O(C 4 %5tF5)EK O(C .4 BEEL);

R;/Z H. OH. NH;. F. Cl. BreI;

R, Z H. B Re BURHIFZE . (CHy)-O-XT AR EE . CH,-O-X R EE R

8t CH=CH-O-*} f ZE 3,

R; 2 H. CiabtdE. mi¥). CN. NO,; . Ry 1 X, LA 5 Ry AHEM

EIHFE X, FHER X, BB ERR . BURPIERIH 5-88 6-

T

R’ NH,. OH B CHj;

R, Rs M2 H. CHys H4b#. OH. CiufiEt. Cle¥fidE. X

RCra i ZE). T, FE. Cog IR IEEIREL(Cy F2FH);
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Rg & CN. NO,. NHC(O)CH; B¢ 5447 ;

Horp
WEPENXI XEC X ZNH X CO), X32CH,, R&ZOH

HFH A BRRERMAKE, 42 X4 £ S(O)N=CHCH,N(CH;),] -
C(OH)[CH,CH,N(CHs),]~ C[=CHCH,N(CHj3),]- N[CH,CH,N(CHj;),]- P(OXC14

$ER)EE N(O)[CH,CH,N(CH;),1;

BE
WmEPERXIL XEC, X;Z2NH, X, £ CO), Xs & CH,, REOH

8¢ OAlk 3F H X, & O. S. NH. S. SO, SO, 5iWWhiF, 4 A 2 CN.
CH,OH. CH,O(C;4%t#k). CHO(Ci4 BiEE). CH,CN. CH,N;. CH,NCS.

CHO-~ C(O)O(Cy4 %t3) CONHR’. C(O)N(R),+ C(O)O(C .4 523E)+ C(O)R’

CH,OR’CH,C(0)CH=CH, &, C(O)CH=CH,;

BNE

WRPREER, XEC, X;ZNH, X;£ CO), RZOHI}}HAR
COOH, X; 2%, X,2Z CH;, R« R, 2 H, 4 Q- EH.

B

mEPRAN XEC, X3 CH,, X;/20HEHNH, R. R, fiR; & H,
I H X0 X, FERK 5 T EEMLE-2-T, A4 Q A2 XKES H;

B

WMRPREZEH XEC XiZNH X,& CO) R&ZOH, AR,
X; 2 CH,, JFH X, ZBELCH,, R1 IR, 2 H, 4 QAR H XK
=

awHE
WMRPEKXI, ReyEZEH XFMMWEC, X, fl Xs5 X, 1 Xs FriEEm

X, — U RFEM T — B, R B, X; &2 CH,, HH X, £ O. NH. S.
SO, 8% CH,, 4 Q A2,

TR —NELHEFED, RIHLEWHUTEWER:
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R;
R

o
X2 X3 WP—X;7 XS X3 X~

SN\
A R

E—DERTET, AKPRBEHNX IV HEHRRRIESD:

Z

Y-

X2
R4 , NH >(\ X

A oH

Horp
XEZECHEHN; W&ECEN;

X, & Crq WhtdE . SOpv CH-[CH,-(Cas #1)]v CH(C).4 #23E). CH(INH,).
CH(OH). CH(C4 Bfke3E). 8

X4 O. S. SO. C(0). S(O)[=CHCH,N(CH;),]. SO,~ NH. NHR’.

NO. C, Wi, C(OH)[CH,CH,N(CH;),]. C[=CHCH,N(CH;),]» PO(C,.,

$EF). N[CH,CH,N(CH;),]- NO[CH,CH,N(CHs),] 55 ;

A IEEH\ OH\ SH\ NHZ\ C1_4fi%\ CI—IFZ\ CHZF\ CF3\ CN\ CHZOH\

CH,O(Cy4 $e3). CH,O(Cy4 BEZE). CH,CN. CH;N;. CH,NCS. CHO.

C(0)O(C14 £ EE).CONHR’ . C(O)N(R )+ C(0)O(C14 23) C(O)R’ - CH,CF;3.

CF,CF;. CH,OR’CH,C(O)CH=CH, & C(O)CH=CH,;

Z & H. CN. NO,. NHC(O)CH;. Ci4%t3&. F. Cl. I8 Br;

Y%H\ Cl_4fi%\ CH3\ CN\ NOZ\ F\ Cl\ IfiBI‘;

Q & H.CN.OH.NO;. CF;. M. Co6 Fi EE L Cog HrZE . C(O)CH,NH,.
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C(O)NH(Cy4 #$¢2 ). C(ON(Cy4 %t % )« C(ONH,. NH(C;,4 bt £ )-
NHC(O)NH(C,.s £t3). CH,C(O)NH,. NHC(O)NH,. NHCO(C4 %53E).

NHSO,(Cy4 $t3). O-[CH,CH,CH(CHj;),]~ O-[CH,CH,(C,4s ¥ %t F)] -

O-[CH,CH,(Cy.g ¥ 52 25)1E% O-[CH,CH,N(CH3), ]

R & H. OH. C4 %t . CF;. CH,O0H. O(C,4%t3)Ek O(C s BEEE);

R, ZH. OH. NH,. F. Cl. BrE[;

R, & H. H R¢EUCHITFEE. (CHy)-O-X EE KR . CH,-O-X & 2%
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X4 & O, S. SO. C(0). S(O)[=CHCH,N(CH3),]» SO,. NH. NHR’.,
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CF,CF;. CH,OR’CH,C(O)CH=CH, 5 C(O)CH=CH,;

Z & H. CN. NO,. NHC(O)CH;. C % F. Cl. 18 Br;
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Z & H. CN. NO,. NHC(O)CH3. C;4%¢%. F. Cl. IE{Br;
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Y, CH=CH-O-X} | FEH %t
R; 2 H. Ci b, Xik#. CN B NO,;

R’/& NH,. OH & CH;; } A

46

6463



200780034701. 5 W B B Z14/162m
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O-[CH,CH,(C,.g Z2¥ ¥ St 3E)]8L O-[CH,CH,N(CH;),]JCHF,;

Z £ H. CN. NO,. NHC(O)CH;. Ci4%t%. F. Cl. 18 Br; 3 H
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Z &£ H. CN. NO,. NHC(O)CH3. C,4%t%. F. Cl. 15 Br;
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CH,O(Ci4 $eH). CH,O(Cis BEZH). CH,CN. CH,;N;. CH,NCS. CHO.
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C(O)NH(C4 ¥t %)+ C(ON(C4 %EFE )+~ C(ONH,. NH(C 4 %EF).

NHC(O)NH(C,.4 $t%). CH,C(O)NH,. NHC(O)NH,. NHCO(C,., Ft3)-

NHSO,(Cy4 23 ). O-[CHCH,CH(CH3),] . O-[CH,CH,(Cys ¥ HE % )]~
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R;7/& H. OH. F. CI. Br&[;
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R, R,
Z Rg Q
Y R,

NH X3
A OH XX11

HA AL Z. Y. X4v Q. R R, NTEWEY XX B, Ri2 H B
Z1X, Ry H B=CH,.

ER—AsLiirEY, R XX a8 R~

o
XZCHEN; W& CE(N;
X,/ O+ S. SO. C(0). S(O)[=CHCH,N(CH;),]. SO,. NH. NHR’.
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Z 2 H. CN. NO,. NHC(O)CHs. C,.%23t. F. Cl. 12 Br;
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Y £ H. Ci%t#. CF;. NO,. CN. F. Cl. 1 Br;

Q /& H. CN. OH. NO,. ¥, CoslfiZE. CoeBtFE. C(O)CH,NH,-

C(O)NH(C;4 $t2E )~ C(ON(Cy4 kEF: )+ C(ONH,. NH(Cy4 $EFHEE) -

NHC(O)NH(C,.4 #23). CH,C(O)NH,. NHC(O)NH,. NHCO(C,4 %E3E)-

NHSO,(Cy.4 $2%E). O-[CH,CH,CH(CHs),] » O-[CH,CHy(Cy.s ¥ %% 25)]
O-[CH,CH,(Cy.s ZF bt E)] 8L O-[CH,CH,N(CHs)];

R; & H. OH. F. Cl. Br&I;

R, & H. HH R¢BARHITFE. (CHY)-O-XTFEEFEER . CH,-O-FTFEFH

5 CH=CH-O-X § I ;
R; & H. CiaktE. =ik, CN 8 NO,;

R’7& NH,. OH 8¢ CH;; }#}H

Rs & CN. NO,. NHC(O)CH; B¢ xi4b4 -

E— /l\%”fi@fi%flifl A& BAER AL BB 3 XXX BB RIEY:
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He Z, Y. Xiv Qv Ryv R, MRy INEEAL-E 4 XXII TR .
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XXXIV
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XR&CEHN; WECEN;
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CH(NH,). CH(OH). CH(C,, mffeH). &#;

X4 O. S+ SO. C(0). S(O)[=CHCH,N(CH;),]. SO,. NH. NHR’.
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NO. C, W4eE. C(OH)[CH,CH,N(CH;),]. C[=CHCH,N(CH;),]. PO(C;.4

F% %), N[CH,CH,N(CHs),]. NO[CH,CH,N(CH,),]5&;
Z £ H. CN. NO,. NHC(O)CH;. Ci4%t3¥. F. Cl. IE% Br;

Y £ H. Ci, %53, CF;. NO,» CN. F. Cl. 1E§ Br;

Q & H. CN. OH. NO,- CF3. ¥ Cos 1 ZE Cos SR FEE . C(O)CH,NH,.

C(ONH(Cy4 FE&). C(ON(Ciq $EZ )~ C(O)NH,. NH(C4 $TE ).
NHC(O)NH(C,4 $t3). CH,C(O)NH,. NHC(O)NH,. NHCO(C,.s %¥%3)-

NHSO,(Ci.4 $2#k )+ O-[CH,CH,CH(CHj),] .~ O-[CH,CHy(Css ¥ 2 %)
O-[CH,CH(Ca.g Z¢Ef Ji )] 8L O-[CH,CH,N(CHj;),];

R; & H. OH. F. Cl. Bre1I;

R, & H. H R BURHIRE . (CHy),-O-FJEERE . CH,-O-XJFEK
B, CH=CH-O-%} J I FE;

R;& H. Cuafii. Xy, CN 5 NO,;

R¢ & CN. NO,. NHC(O)CH; E% 4b47 -
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I XXXVII
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Rl RZ

BT — AT R

fi\:qj:
X ZCHEHN; WiECEN;

G & O. NH. NC4 %t NCBtE. S, CHC 4 5iEk. CHCy., BEEE.

C(C1-4 m%)z\ C(Ci4 fiu%)z EE(CHz)m ;B;EP n & 1-3;
T & S B O;

X, 2 O. S. SO. C(0). S(O)=CHCH,N(CH;),]. SO,. NH. NHR’.

NO. Ci4 TEEHEE. C(OH)[CH,CH,N(CHs),]. C[=CHCH,N(CH;),]» PO(C;.4

fE k). N[CH,CH,N(CH3),]- NO[CH,CH,N(CH;),] 5k 5
Z & H. CN. NO,. NHC(O)CH3. C4%t¥. F. CI. I8¢ Br;

Y & H. CiufEE. CF;. NO;« CN. F. Cl. I8 Br;

Q & H.CN. OH. CF3.NO,. KL#« Cps I Cous B . C(O)CH,NHS,-
C(O)NH(C14 %23 )+ CON(Ci4 $E3E),+ C(ONH,. NH(Cy, FeZ)-
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NHC(O)NH(C,.4 %t3£). CH,C(O)NH,. NHC(O)NH,. NHCO(C,.4 %¥t3).

NHSO,(Cy4 $t% )+ O-[CH,CH,CH(CH;);] « O-[CH,CH,(C4s ¥ Kt & )]+
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R £ H. OH. C4%t%&. CF;. CH,0H. O(C.4¥t3)ER O(C 4 BEIE);
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R¢ = CN. NO,. NHC(O)CH; Bk 5464 o

FE— T EY, ARBEA XL k&9

z K
O Ri > Q{ lj\ _W

N X X~R; \ 4
o R XLII

HP X, X4v Z+ Y- Q. RI. Ry FOIR; T uLYflJcé% XXXIX #Frid .
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EYE. BEREARER. BER RS HRFAITE, ke
i R E B RENROUEDR/ERH RE. 4% L rit. 24

s AR N-F4ed). KEDRENHERAENLTE.

FE—NERETT T, KEKARMIEITANEMEE LM ERR. BREHE
FEEN. BREARRR. BEEHRETBOILRIRNTIE, FTRTESE

B BTIR A AR M B RROEWAVERE R, 252 BT E2 3.
Hidh. Bk NEAY. KEVRENNESASHSE,

FE—NEHIT RS, ARPRMIGT MR BEHETMEE.
PRAR AR F . EEHRAERBDHRBNITIE, FridiriEasEm g4
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AR BEOROLEWH/BIL S, 252 2Rk, R, &
. NEALY. K EWEEAI TR A S S .

TE—ASEHT R, AR BRI AR IR BOR BURRE M T i, BT
R IT IR A TR M A S E M BN RO A YRR R E. 25% kT
BRI, 5. k. NEAY. KSWERETNESHSNSER. &
— AT R, AR ER R EAE T IRS A R TFIER.

FE— AT R, ARBERMER OIS B TE, R ER
151 TR AMMA S 2 BB OROL SR/ E S, 2% EAr82 M
. iR, BE. N-EAY. KEWERENIEEA S KR,

FE—ANSEHiT R, ARBRAMIMAEEEER T E, FTRTEE
TR AL 25 R BN O SR/ BE. 2% a8 m
. . R, N-EA. K EERENIMEEA S SR,

FERA— AR, AEVRETAMEERR. iR EE,
AR LRI TR RSO E BB TIE, Tk s vk a ek e
SR ORI R, 2% FATESZ M. 258, Sk, N-Ea.
KSR EN B LSS,

TE—NSSHET RAP, FTAIEIR RS TR A AR 2
R —AEMEA RS, AR IREAT MERIZRIE ST % fl%fi

FEEME, BRHARE. EEHEERHMOHRRINTE, ik EaiEn
iR A RO SRR R, 2% LR, 5. Sk,
N-EAY). KEWRENIEEA S NS B,

FE R — AT R, AR PIRERIT ARSI SR . B R
AR R IR B RAIESR D H R T, Pk 7 i 4 i ik A

RO S YRVERIL R, 2522 TR, 25 &, Sk, NELY.
KEWBREA T ELL SIS B,

ER—ALHATEP, ARPIRERITF ALK SR, REH~E
M. BIRERRE., EEERERBOHRBIITE, Pk ik adsmig
MESHROL SR/ RE. 2% EATESME. 2R, S, M-
A, KEYRENINEEA SR,

TER— AL P, AEVRERIT MRS (failty) | IREBHTM
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T, BRHERFE. EERRESRELHRBNITSE, FRh e

BAEL RO S YA IL Ak, 252 FATEZ MR, 25, &k, M-

S KEWREATITERAS SR,
TER—ANEHEH RS, KBRS MEREIRTIRERRE. R

FEEE ., BRRRRE. TERRESRMOHERONE, FRTEAER
FrR MAA RO AR Sk, 2% EATEEZ . 255, R,
N-E4LH. KA ENIMEEA SIS R,

FER—AEHEF RS, ARERE—FEIT A ERAE 5 K T RER
B WEHTENE., BERLRFE, EEERERROERBTE, g

F7 AT A TR A 2RO S FI/ER L Bk, 252 AT E. 25
G @R, NS, KEPBENIEAE SR,

ER—ALHHED, RRBEREUTRNE: MEETFRE: B
WL, WEWIT: WITEIRRRE; EERSBENBIE; BT AMEN AR
SRR BRI AN AR B BB HE M AR B IR YR LESSEEE . BRK
HRFE, EERBRE., MBI B sSRR 5 HAR KRR, WRR

i BEBHEMN. BEERFE., EEXRERMOI R BiTH%

B ZRAR. MBHTENE., BREXRFE. EEHLRERRDOEER;
W EESEIE. MR TEN., BEERFR. EE2ERESRSHE

R BITESERN. RBEETEN. BRELERRE. EEHLRERR
SERR W SHERRAENER. MBEHEY., BREERE, &

R RSO ERR: BITEWFE. B aE. BRERRE.
IR HRESIRDHEER: WIFOMERF. BEETENE. BELER

. ERERERBRORRF: BT ERR. REEmEN. BELER

. EEHRERBOEERR: BITRERERE: ROSHE, SR8
AEIERE, FTd TS M BTRANMES 2 B E RO SR/ B
Witk 25% BRI, R, RS, NELY. KEWREIRER
AP, AR,

N TR Z A
TER AP G R T ATE M B B ER R ENAR A EE. H
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&, BRI EN SR (B4R ] LLE T IS A T AR K HRA
LB R BAR. fSFIERL A, HA:

B 1 #i% T S IEFEEEBERZ RTINS S (B 1A e
MIKI-E M, Flnib&Y X1 (B 1B) « k& v (8 10) « R XTIk

44 (E1ID) « &Y XXXV (H 1E) . k8% XXXVI (B 1F) . k&

P XLVI (B 1G) « & X (B 1H) . 4684 XXIv-XxXvil (E 1D .
WEY XL (B 13 . 484 XL (H 1K) .

B 2 #5227 #H142 XLII (oxatidyldione) {L-&4H1& ik Ek .
K 3 W22 T #1432 XLVII AL S HI& B .

B 4 #4227 H8 R XLIX AL S E R Bk s .
5 THIER LI EWIHE B £ .

B 6 M4 T HI&R L L& ek
B 7 /LT HER LIS & L.
E 8 L T th RE Ll it By A RU B R AR I 3505 - FEA BT

AECARALER Z BT, B hAR FEEEE MO b R EER 5 R W@ e e g
CV-1 408, IREHFIXSEARLLER ST BRI IS 2 (n=6) .

B 9L TR 1 PR S-4 (B 9A) FIEET (8 9B) TEEHWIKAR

PHHERRE NG ARG . ZBHHEMERRTE 14 RN FIER N
2 (EED 8 S-4 (TED . HEAZERNEREER, R BENR

BIE 5.
B 10 #2 T w3E 1 FERE S-4. S-1. X2, X-3. X-5 #1 X-4 (X 435

2 O- O+ S, SO, CH I NHD KR FULABIEEX 43 BB Ina 8 & S R H

BR-BARAY . WahiT S-4 F0 X-2 DA R S-1 R DLaT AR X 35 5 A B R 2 o 19
FNITCFRR NH-X S 7Y,

11 % DHT. E£EFRME (HF) . HESBIZ (bical) 1 S-4 #idH
A R B SR A R R R TS . T EP AR a5 AR RY AR M E K

HIREEEWRANREBSEEELR CV-1 4. RES MY (100
nMD AR-/-RWHET, RARAENNENAREGRMER L B-LFEEEEE (55

HEALXTED

12 {4 TS EZ R AL S8 (AR LBD) KRk, B 12A &
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5 R-L RIS SRR AR LBD(W741L) SR 45 EA0E . I 12B

BREET R-IEFEEIKA Fo-Fo LR KB EEPH W741L-R-LLREfEF
R-LEL-RERERYIBRTFEEE.

13 #HL By AR DHT. T877A-HF f1 W741L-R-LtL R EEZAISLEEES,
BRKEIRE LS AR (B 13A) Fi2EE R4 & F A maiE (B 13B) .

K 14 i TH R-ILFRERA SRR W741L MEBEZHEASEE
. & 14A B/~ 5 R-Ib FE IS A1 AR LBD(W741L)HL SR S5 #) AL B .

AF2 X (BRJE 3. 4 1 12) I ERB BR. fRFHIBRAT-R I (charge-clamp)

BRI H3 R K720 F1 HI2 ) E897. K 14B B85 DHT 44 BT A4 7Y
AR LBD W] AF2 X UEEHI405 . W741 M B R7EF IR 2 a4,

NIEERE, AT HHBIERERE, FTREFFRETTEA A —ERIE LB

HIH. Flan, hTHERE, —SxtrRSFr g FHE oK. mAa,
NN EERIHT, EFREP R RERESHEHF U EN KT
.

KR
TR RAA BT, AT KRERRMAEMT LIRS hIEEAR

e SRT, AGUSHITARN BBR, KA IR B ARt mT LASEEA R B .

EHE—EELT, XIARFAMBITE. SRS A EFEARR LMEARS

EARARBETRAE.
DL REF, KRR I MEWRRLEY:

R,
R1| X Q

Xo X _W
X7 OxXe X OX

\

A R

Hr
X & CH N; W& CHE(N;

X; & N. NH. N(Cy4 $i%E). NAc. NCOOH Hf; BE X, f1 X, 5

Xy M X BTN X, T X — R T AR BN AN 1) . BRI SR B B
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5-8% 6-70EF; B X R X5 Xo M Xs BriE#E) X, — S 2 B AN By s AN 1
FHy . BURHIBCREUVR A 5-8% 6- 83K, H A NFHE;

P 2 H e 1I:

YR,
X, /& Ciq WhtHE. SO,. C(0)s CH-[CH,-(Cys ¥)]« CH(C.4 %E3E).

CH(NH;). CH(OH). CH(C,, XfRkt3E). #; #HF X, R, 5 X, fri&Eg

Xy —EE R PEA AR . BARBPBCRBRR 5-80 6-JT3F; 3l X,

M Xs FTER AR AR . BURRIEARIRR) 5-88 6-53F, H A AFF

7E;
X3 Ciq EEEE. NH. N. CH(OH). #; 5# X, 1 X; 5 X, 1 X,

PNy X, F1 Xs —HETE MRS, BRVRECRIURH 5-88 6-
TOH; B X M1 X5 TR EAA BRI . BRI B AR B /Y 5-8X 6-7T

B, H A RFEEE: B#E X M X, BN EL — i T s A B s AN D
1. BB ECREAR B 3-6 JEIF; | |

X452 O+ S+ SO. C(0). S(O)[=CHCH,N(CH;),]. SO,.~ NH. NHR’,

NO. Ci4 WktE. C(OH)[CH,CH,N(CH;),]. C[=CHCH,N(CH;),]. PO(C;.

KEFEE ). N[CH,CH,N(CH;3),]~ NO[CH,CH,N(CH;),]Ek#; B X, X; LA K&

5 X, F X5 BFriE K X, — R RS EAER T . BURHIERELHT 5-
B 6-Ju, H A AFTE: Bl X M X, — B BN e — 2 FE AT B 3K

AN BURBIEAREAR ) 3-6 JGEF;

Xs RUELE Xs F1 X, 5 X f1 X P00 X, — ST R M0 0 B 3 AN Ha
B, BRI ELREURE 5-88 6-83, H A RNELE; B#E X M X, TR
HIEAMERN AT BRI BCREURE) 5-BR 6-03F, H A TfFFE; B#E X
X3 TE BT BRI . BRI BUCREAE) 5-8R 6-703F, H A RIFTE;

BE XM X, 5 X M X, FriEEf X; —EBERBRANEABEME. R

BBV 5-8% 6-70FF, H A RNFFE;
A NFEFE, 5 H. OH. SH. NH,. Ci.%t3t. CHF,. CH,F. CFj.

CN. CH,0H. CH,0(C .4 %¥t3). CH,O(C4 Bt3). CH,CN. CH,N;. CH,NCS.

CHO- C(0)O(C,4 5tE). CONHR’. C(O)N(R’),~ C(0)O(C,.4 Fe3E). C(OR’.
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CH,CF;. CF,CF;. CH,OR’ CH,C(0O)CH=CH, 8 C(O)CH=CH,; ¥ A f1 R

FE R 1M B3R 75 B XUEE

R Rs 1
Z &£ H. CN. NO,. NHC(O)CH;3. C;4%t%. F. Cl. IE Br;

Y £ H. Cig%t3E. CF;. NO,. CN. F. Cl. IE% Br;

Q & H.CN. OH.NO,. K1t CF3. Cog HiFE« Cpe SoEE . C(O)CH,NH, -

C(O)NH(C14 %t2 ). C(ON(Cy4 St Z )~ C(ONH,. NH(C4 Ht ).

NHC(ONH(C,.4 %3). CH,C(O)NH,. NHC(O)NH,. NHCO(C,.4 5e3)

NHSO,(Cy.4 %t 2 )+ O-[CH,CH,CH(CH;),] - O-[CH,CHy(C4.s FF bt %t )] -
O-[CH,CH2(Cy.3 Z2FF £72E)] L O-[CH,CH,N(CH;).];

R ZH. OH. Cukt3. CF;. CH,OH. O(Ci4 5EE)EL O(Cs BE ),

R; & H. OH. NH,. F. Cl. Br 8 I;

R, & H. H Re BUARIIFFEE. (CH)-O-XFFEZEEL . CH,-O-XT F AR E

X, CH=CH-O-X} F I K3,

R; 2 H. CiukeE. k¥, CN. NO,; B R; 1 X, 5 R; FTiEEmY
R X, FriEdm X — R EAEME . BRARRBCRERHK 5-
BY, 6-JCH; ‘

R’Z NH,. OH = CHj;

Ry FN Ry S Hh 2 H. CHs. X4b#. OH. Ci FidE. Cie . =

R(CraHTEE) BEE, FFHIE. Cos MR ERFIRE(C 4 i F)s
R¢ & CN. NO,. NHC(O)CH; B X 4t.4;

Ho
MEPEAKXIN XEC X £NH X,&CO) X;&CH,, REZOH

HH A BEESHGREEE, B2 Xy 2 S(O)=CHCH,N(CH;),] -
C(OH)[CH,CH,N(CH;),]. C[=CHCH,N(CHj3),].N[CH,CH,N(CH;),]-P(O)(C.4

fi%)@i N(O)[CH,CH,;N(CHjs),];
BE

MEPENXI XEC Xi&ZNH X£ CO) X;&2CH, RZOH
B OAlk 7 H X, /& O. S. NH. S. SO. SO, 5%, A A £ CN. CH,OH,
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CH,O(C,4 %E#). CH,O(Ci4 BEE). CH,CN. CH,N;. CH,NCS. CHO.

C(0)O(Cys %E3). CONHR’. C(ON(R’);» C(0O)O(Cy4 $iF). COR’.

CH,OR’CH,C(O)CH=CH, B, C(O)CH=CHj;

B,E

MR PREFER,XEC, X, £ NH, X, 2 C(0O),R 2 OH H A £ COOH,
X; B, X, ZCH,, Rj» Ry Z2H, B4 QAR H;

BE

WmEPERI XEC, X;2CHy, X4 &2 OB NH, Ri- R, fiR; & H,

HH Xs 1 X, JERK 5 U REMeRE-2-B, B4 Q A2 K FEB H;
,H

WMEPRH, XEC, X;Z2NH, X, Z2CO), REOH, A&k,
X; B8 CH,, 31 H X, B8k CH,, Ry MR, 2 H, B4 QAR HERKE;

BE
WwRPEAXL RZH, XMWEC XM X5 X, X, FriEZm

X, TERREME e — /i, R k%, X3/& CHy, HH X & O NH. S, SO, B

CH,, M4 Q ANEZxihi.

T%~/\S@fi@7§*flb A I S H LT &SRR

R,
R1| X Q

X X .P— X7 X5 X X”W
A R

ER—NLHTEP, RIBLEYWHUTERERR:

R,
R1l X Q

X,. X _P— X7~ xS 3\X4 x’W
A R

HE—ASERTRT, AEPHREHK IV ISHRTHILED:
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Horp
X £ CH(N; W& CEN;
X, & Cra WhEEE. SO, CH-[CH,-(Cys FF)]s CH(Ci.4 5E3E). CH(NH,)-

CH(OH). CH(C;, paftleik). ##;
X, & O. S. SO. C(0O). S(O)[=CHCH,N(CHs),]. SO,» NH. NHR’.

NO. C, Wkid. C(OH)[CH,CH,N(CH;),]~ C[=CHCH,N(CH;),]» PO(Ci.4
$eFE). N[CH,CH,N(CHj3),]. NO[CH,CH,N(CH3),]8k%;

A /£ H. OH. SH. NH,. Cy,%t#. CHF,. CH,F. CF;. CN. CH,OH.

CH,O(Cy4 $2#). CH,O(C,.4 BEE). CH,CN. CH,N;. CH,NCS. CHO.

C(0O)O(C 4 £EF) CONHR’ . C(O)N(R),~ C(0)O(C 4 %E3). C(O)R’. CH,CF5.

CF,CF;. CH,OR’CH,C(O)CH=CH, &%, C(O)CH=CHj,;

Z & H. CN. NO,. NHC(O)CH;. Ci4%t&. F. Cl. I Br;

Y £ H. Ci4%t%. CF;. CN. NO,. F. Cl. I8 Br;

Q & H. CN. OH. NO,. CF3. KL#) . Cos $iFE « Cog S FE . C(O)CH,NH, .

C(O)NH(C;.4 $t3 ). C(ON(Ci4 HEHE )+ C(ONH,. NH(Ci4 bt &) -
NHC(O)NH(C,., $t%). CH,C(O)NH;. NHC(O)NH,. NHCO(C;4 $E3)-

NHSO,(Cy.s $T %)+ O-[CH,CH,CH(CHj3),] » O-[CH,CHx(Css 4% 3E)] -

O-[CH,CH(C4.5 Z4FF 57 H) 8 O-[CH,CH,N(CH:),];

R 2 H. OH. Ci4 %%, CF;. CH;OH. O(C,45t3)Ek O(C1., BEZE);

R; & H. OH. NH,. F. Cl. Br & I;

Ry & H. RgEUARBIFFEE . (CHY)-O-XI & FEEZKEE . CH,-O-XH & FE R FL 8,

CH=CH-O-XJ FFE & ; |
Ry H. ClafiE. x{t¥. CN Bl NO,;
R’7& NH,. OH &( CH;; #H

R & CN. NO,. NHC(O)CH; &% itk .

TR —ANLTED, RIVHLEYHU TEHERR:
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Z R, Q
~

Y |
Rj T

A" OH

y;QNH XZ}(\ X3
3 \“\

A OH

E—NEHEH RS, ARPARMSER VI RNERERSFLEY:

Z Riy AR

£ YR NH/?(O;X; X~

H
XZCEHN; Wi CEIN; |

X4 & O S+ SO. C(O). S(O)[=CHCH,N(CH;),]~ SO,. NH. NHR’.

NO. Ci4 WeH. C(OH)[CH,CH,N(CH,),]. C[=CHCH,N(CH;),]» PO(C;.4

$e%). N[CH,CH,N(CHs),]+ NO[CH,CH,N(CHj3),] 55
A £ H. OH. SH. NH,. C,4%i#:. CHF,. CH,F. CF;. CN. CH,OH.

CH,O(C14 $t3). CH,O(Ci, BEE). CH,CN. CH,N;. CH,NCS. CHO.

C(O)YO(C 1.4 FEEE). CONHR’ C(O)N(R )2+ C(0)O(C 4 EiZ ). C(O)R’ CH,CF;.

CF,CF;. CH,OR’CH,C(O)CH=CH, B C(O)CH=CH,;

Z & H. CN. NO,. NHC(O)CH;. Ci,%t%. F. Cl. 15 Br;

Y & H. Ciyki¥. CF;. CN. NO,. F. CI. IE{Br;

Q /& H. CN. OH.NO,. CF;. H1tL#) Cy JiZE Cos HRoFE C(O)CH,NH, .

C(O)NH(C,.4 $tF )+ C(ON(Ciq JE& )~ C(ONH,. NH(Ci4 %2 H) -

NHC(O)NH(C4 $t3E). CH,C(O)NH,+ NHC(O)NH,. NHCO(C;.4 $ZE)~

VI
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NHSO(Cy4 $E2)+ O-[CH;CH,CH(CH;),] + O-[CH;CHx(Cas e )] .

O-[CH,CH(Cyg Z22F e EE )58 O-[CH,CH,N(CHj;),]:

R 2 H. OH. Ciskt¥. CF;. CH,O0H. O(C;4 5E3F)ER O(C 4 BEE);

R, & H. OH. F. CI. Br & I;

R, # H. H R FRAUAIFE . (CHy)-O-X FWERE . CH-O-XT & ZEFRE

5. CH=CH-O-51 §(F&E 3K ;
Rs & H. CiufiZE. Mib¥. CN 8 NO;;

R’ NH,. OH 8 CH3; FFH

Re & CN. NO,. NHC(O)CH; B /L4 .

EH—ANLHEFRES, X VI PSP TEHERR:

Ry
Z R; N Q

Y [ W

R; NH/\<\ X3 X
i A OH

FE—NEHEHTES, R VI BUEDHLLTERRR:

, R,
‘ V4 R; X Q

Y |
W

R; NHYX“ X |
A OH

E—DNEHFTET, RrBHRERR X MEHRRRPIEY:
R>

Z o R, N Q

jqj\ /“>(\ ' - WY NH X7 X
| - A OH XTI

Hr
X&ZCHEN; WiECBN;

X; & O. S. SO. S(O)[=CHCH,N(CH;),]- SO,. NH. NHR’. NO.

Ci4 W HEFE . C(OH)[CH,CH,N(CH;),]. C[=CHCH,N(CHj3),]~ PO(C,4 5t%5).
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N[CH,CH,N(CH;),]. NO[CH,CH,N(CHs3),]ak;

A & CN. CH,OH. CH,0(C .4 $t3E) CH,O(Cy.q BEZE). CH,CN. CH,N;-

CH,NCS. CHO. C(0O)O(Ci4%t3#). CONHR’. C(O)N(R’);. C(O)O(C4 %t

#). C(O)R’. CH,OR’CH,C(O)CH=CH, E¥, C(O)CH=CH,;

Z /& H. CN. NO,. NHC(O)CH3. C4%t#. F. CI. 15 Br;

Y & H. Cia%e¥. CF;. CN. NO,. F. Cl. 18 Br;

Q & H.CN. OH.NO;. CF3. FH Cp i FE Cas HFE . C(O)CHNH,

C(O)NH(C.4 $t2E)+ C(ON(Cyr4 %2 Z£ )~ C(O)NH;+ NH(C;.4 e E)-
NHC(O)NH(C,.4 %£3). CH,C(O)NH,. NHC(O)NH,. NHCO(C;, kE3E)-

NHSO5(C14 $t3 ). O-[CH,CH,CH(CH;),] ~ O-[CH,CHy(Cys ¥ £t )]

O-[CH,CH3(Cy.g Z2F k)18 O-[CH,CH,N(CHj).];
R, & H. OH. F. Cl. Br&I;

R, & H. H1 R¢ BURHIEZE . (CHL),-O-FTEEFE . CH,-O- X & A FKH

5 CH=CH-O-X & 5,
R; & H. Ciq ke, 4. CN B NO,;

R’Z NH,. OH BX CH3; 3 H
Rs & CN. NO,. NHC(O)CH; B¢ 4k47) .

EH—NEHET RS, XN & HL FTERERR:

R,

oW PN g
A OH

EH—ANEHARS, N XU EDIHE T SR R:

zL j 0

Y NH/U\<\ X3
R3 £ TOH

DT RSP, AR X IS RRREY:
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NC CN

F3C NHJS{\O
A OH

Ieh A bl EFEAEY XTI TR
FE—ASEE T £, AKRERMESER X ERRRPEY:

AOH

FE—ERET R, ARPRMAEHR XV BEHRRTSHEEY:

T OH;C OH
XVII

H |

X, #& S(O)[=CHCH,N(CH3);] . C(OH)[CH,CH,N(CH;),] -
C[=CHCH,N(CH3),] -~ PO(Cis %t % ) . N[CH,CH,N(CH;),] -

NO[CH,CH,N(CHj3),];

Q & H.CN. OH.NO,. CF;. 4t Cp Kt - Ca6 e EE . C(O)CH,NH,.

C(O)NH(Cy.4 %t ). C(ON(Ci4 ke Z )~ C(O)NH; NH(Ci4 bt ZE)-
NHC(O)NH(C;.4 %%3E). CH,C(O)NH,. NHC(O)NH,. NHCO(C,.4 ki),

NHSO,(C1.4 %2 #). O-[CH,CH,CH(CH;),]« O-[CH,CH,(Cs.s ¥ %% #)]-

O-[CH,CH,(C,.5 Z¥¥ %)) 8K O-[CH,CH,N(CHz),];
Z & H. CN. NO,~ NHC(O)CH;3. Ci4%¢3E. F. CI. 18 Br; 37 H

Y B H. Ci4%8E. CF;. CN. NO,. F. Cl. I8 Br.

ERF—ANEZHHRY, R XVI PGP HTERRR:
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XA4

H5C OH

XVII

R — LR R, R XVI LG LT S 3R5R:

Z Q

T8 _IrY NH/U\( X;
H3C- OH

LT RS, KRR RR XIX 58RI & Y-

R,
Rig Q

X2 X3\ I < w
HZN/ X3 X

A OH XIX

Horp
XECHIN; WECHEN;

X, & Ci4 EEEE. SO;. C(O)s CH-[CH,-(Cys FF)]. CH(Ci4 HiF).
CH(NH,). CH(OH). CH(C, 4 0ke3E). s

X; & Cry WhEEE . NH. N. CH(OH)E8%;

X, 2 O. S. SO. C(0). S(O)[=CHCH,N(CH;),]. SO;~ NH. NHR’,

NO. C.4 W4E#. C(OH)[CH,CH,N(CH;),]- C[=CHCH,N(CHs),]. PO(C,,4

$E3E). N[CH,CH,N(CH;),]- NO[CH,CH,N(CHs;),]Ek5;
A 2 H. OH. SH. NH,. C,4%t%. CHF,. CH,F. CF;. CN. CH,0H,

CH,O(Cy4 %2%E). CH,O(Ci4 BEZE). CH,CN. CH;N;. CH,NCS. CHO.

C(O)O(C 14 %53). CONHR’ . C(O)N(R*);~ C(O)O(C)4 $t2)- C(O)R’~ CH,CF;.

CF,CF;. CH,OR’CH,C(O)CH=CH, & C(O)CH=CH;

Z B H. CN. NO,. NHC(O)CH;. Ci4%t#. F. Cl. 18 Br;
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Y & H. Craftdt. CF;. NO,. CN. F. Cl. I8 Br;

Q & H.CN.OH.NO;. CF;3. KW Cy ZE Co6 HoFE C(O)CHNH,

C(ONH(C,4 $2# ). C(ON(Ci4 $t2 )~ C(O)NH,. NH(Ci.q %t Z)-
NHC(ONH(C,, %83£). CH,C(O)NH,. NHC(O)NH,. NHCO(C,4 %t3)-

NHSO,(C14 $t % ). O-[CH,CH,CH(CH;);] « O-[CH,CHy(Cys 22 )] -
O-[CH,CH(C4.3 Z¥F St 2E)]EL O-[CH,CH,N(CH3),];

R, & H. OH. F. Cl. Br & I;

R, & H. H R BUHIFEZE . (CH,),-O-XT B FEFEIE . CH,-O-XF AR

2, CH=CH-O-X} & IEH I
R’Z& NH,. OH B¢ CH;; FH B

Re¢ Z CN., NO,. NHC(O)CH; Bk x4b.4;

Horf |
MEXREC, X\£Z£NH, X, 2 CO), RZOH, A Zk#, X; 2%

CH,, #H X, 285 CH,, RIFMREH, 4 Q AR HEIKE.

EH—NEHTEF, R XIX HEWHLLTEHEDRS:

R>

R, X Q

X2 Xao | - W
HzN < X4 X

A ©OH

ERB—NLEHEFEP, XXX BEWHLLTERERR:

R,

Rll X Q

X X ~-WBTN XK
A OH

TE—NERTRT, FARARMHEK XX HEARTSEILEY:
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R,
Z Q
Y R,

NH X4
A OH XX

Hrp
X4/ O+ S, SO. C(0). S(O)[=CHCH,N(CHs),]- SO,~ NH. NHR’.

NO. C.4 TEE . C(OH)[CH,CH,N(CH;),]. C[=CHCH,N(CH;),]. PO(C;4

$eFE). N[CH,CH,N(CH;),]- NO[CH,CH,N(CH,),] 55 & ;
A Z& H. OH. SH. NH,. C,4%i%t. CHF,. CH,F. CF;. CN. CH,OH.

CH,0O(Ci4 ¥t3£). CH,O(Ci4 BE#). CH,CN. CH,N;. CH,NCS. CHO.

C(0O)O(Cy4 FEF)s CONHR’~ C(O)N(R),~ C(O)O(C -4 £tF). C(O)R’CH,CF;3-

CF,CF;. CH,OR’CH,C(O)CH=CH, &}, C(O)CH=CH,;

Z & H. CN. NO,. NHC(O)CH;. C,4%t3. F. Cl. IE{ Br;

Y 2 H. C4%¢3. CF;. NO;. CN. F. Cl. 1E;Br;

Q & H.CN. OH.NO;- CF5. K4LH) Cos HiFE < Cpe S EE . C(O)CH,NH,-

C(ONH(Ci4 $t %)+ C(O)N(Cia HE# )« C(O)NHz+ NH(Ci4 %2 ZE) -
NHC(O)NH(C,.4 %t3). CH,C(O)NH,. NHC(O)NH,. NHCO(C,, %k3£).

NHSO(Ci.4 $2 )+ O-[CH,CH,CH(CH3),] « O-[CH,CHy(Cyg ¥ 42 25)]
O-[CH,CH,(C4.s Z2H B EE)]EL O-[CH,CH,N(CH3),];

R; & H. OH. F. Cl. BrEI;

R, & H. B ReEURHITRE . (CHL),-O- X EEFE I . CH-O-X R AL HEH

B CH=CH-O-Xt &k,
R’7& NH,. OH 8 CH;3; 3 H

R¢ /& CN. NO,. NHC(O)CH; B¢ pg4t. 4.

ER—ANEFRP, RIPLEDHU TSR
R,

Q

A OH
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BRAE R — AN SEi T B,
R,

I ~ Q
NHTM > X3

A OH

TR EF, KRPRERR XX NERRRSILED:

R,
z Q
Y R;

NH Xi
‘ A OH XX]

HF A, Z. Y. X4 Qv Ry R, WIZEAL &Y XX AR

ER—NERAFES, X XXTI S HUL TEMER:
R,

z Q
Y ' R,

NHTM 27 Xy
A ‘OH

WRESD—ANERETES,
R,

-z o

Y R,

NHTM > Xg
A OH

LT RS, ARPIRMEHR XX NSRRI ED:

R, R,

Z Rg Q
Y R;

NH Xi

A OH XXII

Hi A, Z, Y. Xiv Q. Ry R, WNFEEHEY) XX F R, R, 2 H 5
FHAR, R 2 H H=CH,.

ER—ANERGFRESP, XX LE R TEHWERER:
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R,
Q

R,

BRAES — LT REF
R, R,

Q

Y R;

X3
A" TOH

E— AL ED, ARPRMGHR XX NERRSHLEY:

Hrp
X & CEN; WiECEN;

X, & O. S. SO. C(0). S(O)[=CHCH,N(CH3);]. SO,. NH. NHR’.

NO. C,4 W¥t3. C(OH)[CH,CH,N(CH;),]» C[=CHCH,N(CH;),]. PO(C;4

fi3E). N[CH,CH,N(CH;),]« NO[CH,CH,N(CH,),] 55 ;
Z & H. CN. NO,. NHC(O)CH;. C4%tZ. F. Cl. 1B Br;
Y 2 H. Cuki#. CF;. NO,. CN. F. Cl. I&% Br;

Q & H.CN. OH. CF;. NO,. B Cy JiZE Cos oFE . C(O)CH,NH,

C(O)NH(Cy.4 $E %)+ CON(Ciq %2% )~ C(ONH,. NH(Ciq JE ).
NHC(O)NH(C14 %%3£). CH,C(O)NH,. NHC(O)NH,. NHCO(C4 HEZ)~

NHSO(C14 52 5). O-[CH,CH,CH(CH;),] + O-[CH,CHy(Cys F %2 3 )]
O-[CH,CH,(Cy.g Z2FF St 55)] Bk O-[CH,CH,N(CHs),];

R, & H., OH. F. Cl. Br 2 I;
R, 2 H. ] R¢ ACHIHEEE . (CH,)-O-XT FEEZFE . CH,-O-X FlEFEE
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5 CH=CH-O-XI F IR
R; & H. Cio k. =i, CN 8L NOy;

R’ NH,. OH 5 CH;; 3 H

Re & CN. NO,. NHC(O)CH; B =1t #)

TE—ANEHETEF, AR bR XXX LRI EY:
Z

I Ro

N
0 Xy Q

R XXXIII
Hir 7z, Y. X4» Q- RI FI R WIEAAEY XXIT FHTiA .
E— ML R, ARBFRAHRRN XXXTV HERRPIMLEY:
7 R; Ro

Y@ X4—(‘—\§—Q
NHX2>C§ X=W

Rs HO
| -0 XXXIV

Hor
X & CE.N; Wi CHE(N;

X, & Ciq Wkt SO,. C(O)s CH-[CH:-(Cag FF)]. CH(Ci4 £EZE)s
CH(NH,). CH(OH). CH(C.., X{tkeF). &;

X, & O. S. SO. C(0). S(O)[=CHCH,N(CH;);]- SO, NH. NHR’.

NO. C.s WHiE. C(OH)[CH,CH,N(CH;),]. C[=CHCH,N(CHj3),]. PO(Ci4

$eFE). N[CH,CH,N(CHs),]~ NO[CH,CH,N(CH,),|Ek%#;
Z & H. CN. NO,. NHC(O)CHs. Ci4%t#. F. Cl. I8 Br;

Y R H. CiaktE. CF;. NO,. CN. F. Cl. I8{Br;

Q 2 H.CN. OH.NO,. CF5. H4t¥. Cy i FE . Cog ShFE . C(O)CH,NH,

C(O)NH(Ci4 %t %)+ C(ON(Ci4 ¥t %), C(O)NH, . NH(Cy4 HE ) -
NHC(O)NH(C,.4 $t3). CH,C(O)NH,. NHC(O)NH,. NHCO(C,, $E3E).

NHSO,(Ci4 $E2£ )+ O-[CH,CH,CH(CH3),] » O-[CH,CH,(Cys e 55 )]~
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O-[CH,CH,(Cy.5 ZRFI k)] B O-[CH,CH,N(CHs)];s
R;Z H. OH. F. Cl. Br& I;

R, & H. B R¢BURHIFIER . (CHy),-O-X B . CH,-O-X 4 A
BY, CH=CH-O-X | F I ;

R; & H. Cu . X4 CN EUNO,;

Rg & CN. NO,. NHC(O)CH; B\ =447 -

E—ALEAED, ARPRMAHRR XXXVI HERERRLEY:
7 Rl R2

NHX2>[§: X=W
o

R XXXV
R3 HO

Hrp
X+ Xov Xan Zo Y+ Qs Ry AR INBA_EFEALE D) XXXV F TR .

FE—AET R, Zl:k%%fi%mf XXXVIIIB’J SR I ED):

B
0 XXXVIII

He X, X5 X4s Z+ Y~ Q- R1 FAR; LA BN EY) XXXTV A
ER—ANEEATRP, R XXXV LS PIH LJT@WQ%/%:

Z R;

R,
O

BRAE — AN SERTT R
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EH—ADEHEHEF, &Y XXXV B X, & 0. EER— AL
AP XXXVIIT ) X, & C(0)FEH — AL R+, &4 XXX VIIT

B X, B CHyo EH—ANEHTES, &4 XXXV K Q 2 CN. fER—
MNEHETESF, L8 XXXVIIH Z £ CN, FH Y £ CFs.

E—NEH T RSP, AxPREX 10EY, Edp 2RI X

Xs 5 X, 1 Xs Prieig ey X, — & e AR MR . BRI SR BUR A9
5-8Y% 6-JLH;

H
WmRPEAL XZC, X3 2 CH,y, Xo & OB NH, R;. R, fiR; 2 H,

HH Xs 1 X, JERk 5 TUIHAREMEE-2-1, A Q NRXED H;
BE

MR PAEAKXI ReEZH, XFWREC, XiflXs5 X, X Fri&EEn
X, —BEREESR _EH, R 25, X2 CH,, HH X2 O. NH. S.

SO, 8¢ CHy, #B4 Q A2

ER—ANEHEAHERS, FREMSAEE . BRAMEREKEIRH S-
R 6-JUHMN MM b URAE. MOBE. BEIEWEPfZ. WEMRGE. WEPbT TR R

TE—NEHTED, RAKPFRM R XXXIX 84 RERRHE0EY:
Ry

Z RO ! n Q
Y I
' ~W

X N Xy ~x7
3 2 G R

T XXXIX

\ / +
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X & CHEHN; Wi&Z&CEHN;

G & O. NH. NC kt#k. NCi, Bt S. CHC4btF. CHC,., BLE.

C(Cra BEZE),+ C(Crq $825), BU(CHy),» HH n 2 1-3;
TR S B, O;

X, O. S. SO. C(0). S(O)[=CHCH,N(CH;),]- SO,~ NH. NHR’.

NO. C4 Wi . C(OH)[CH,CH,N(CH;),]. C[=CHCH,N(CHs),]. PO(Cy4

%e3E). N[CH,CH,N(CHj3),]. NO[CH,CH,N(CH,),]k & ;

Z 7 H. CN. NO,. NHC(O)CH;3. C;4%t3E. F. Cl. 15 Br;

Y & H. C4%¢FE. CF;. NO,. CN. F. Cl. I& Br;

Q /2 H. CN. OH. CF5.NO,. E1tH). Cp 1 HE . Cpup SRIE . C(O)CH,NH,

C(ONH(Cy4 %e% )+ C(ON(Ci4 kEZ )~ C(O)NH;. NH(Cy4 £5E).
NHC(O)NH(C,.4 %t#). CH,C(O)NH,. NHC(O)NH,. NHCO(C,.4 ¥t3E)-

NHSO,(Ci.4 €% ). O-[CH,CH,CH(CH;);]« O-[CH,CH,(Css ¥ %% 5 )] -

O-[CH,CH,(C4.s 22 e 2E) 18K O-[CH,CH,N(CHs),);
R Z H. OH. C,%t3. CF;n CH,OH. O(Ciq%i3E)EE O(C,., BEED);
R, £ H. OH. F. Cl. Br & I; | |
Ry & H. H ReBURHITRE . (CH,),-O-X FEEFEE . CH,-O-X F IR A

B, CH=CH-O-*1 J F K&,

R; & H. Cia . =P, CN 8 NO,;

R’#& NH,. OH & CH;; #}H

Rs /& CN. NO,. NHC(O)CH; B¢ sq4t47 .

Hr
MRAREZH XMWREC, GEZ£O, TRO, REKHR, X;£ CH,,

FH X4/Z& O. NH. S. SO, 5 CH,, 4 Q ARKY.

FE—NERTTET, FRAERMER XL fi&9:

XLIT

Hed X, X4v Z. Y Q. Rl R, IR A _EEAE Y XXXIX F TR,
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AL RT, FR\ERMAR XLV (e &9:

o XLIV

He.
X. X4+ R. Rjs Rys Ry Zo Y F QLA EFEMEY XXXIX H A

Hrp
MEXZC, X4y£20.NH=ES, Ri\- R, MR; ZHFHRZH, FAa

QA ARKZE. HE CN.

ER—ANEEES, X XLIVBEEYHLL T SRR

o

E—ANLHHES, ARPERMEHR XLV MERRSHINED:
R,

Z Q

¥ | = Ry
Ry X

R Rs XLVII

TE—NERTRED, AREREHN I WERRTILED:
R;

Ry X Q

Xoo X3, I - W
P—X77 XS X3 X~
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Hp
X Z2CEN; WECEN;

X; & N. NH. N(Ci4 %t%). NAc. NCOOH Bis#; 5 Xi M X3 5

X F X B X, A1 X — B AR R B AR R . AR EUCR BV R
5-8% 6-TTHF: BRE Xo M Xs 5 X 1 Xs BT X, — i JE A RN B B
FH) . BARRIEREURH) 5-8% 6-J03F, H A AFFETE;

P & H 55K II:

YorL
X, B Ciq WEE3E. SO,. C(O). CH-[CH,-(Csg )] CH(C4 KEF).

CH(NH,). CH(OH). CH(C,, =fUkeEE). #; & X I R, 5 X, TR
X, —EREREFME AT . BURBI BRI 5-80 6-7t3F; B X,

A Xs TR ERA AR . BURBIECRERAR 5-2 6-7T3, H A M7
1E;

X; & Ca ke, NH. N, CH(OH). &; #3# X\ 1 X35 X; f1 X;

FrgERER X, A Xs —BERERPEAEAA . BB ECRIRET 5-8L 6-
TOIR; B X 1 X FEAUBRI P ERAEFE . BURHIEREREY 5-8k 6-7T
I, H AARHFE; 8F X M X, —EE RS —ETE B E M f B A A

17 BRI BCRERE) 3-6 T3
X482 O. S. SO. C(0). S(O)[=CHCH,N(CH;),]~ SO,. NH. NHR’.

NO. C,4 ki3, C(OH)[CH,CH,N(CH;),]» C[=CHCH,N(CH;),]x PO(C4

$EEE). N[CH,CH,N(CH;),]. NO[CH,CH,N(CH;),)85#; & X, 1 X5 5
X, A0 Xs BTN X, — M B BRI R SRR BCREURE 5-8
6-7CH, H A RFELE; 3 Xs M X, — & T BuBUE BGTE BN Y BRAS P A

1. BURBIEKREAET 3 2 6 JTH;

X BE Xs 71 X, 5 X, 1 X5 BT X, — e FE R Fn M s AN RN Y
AR BIER AR BB 5-8% 6-70FF, B A INIFELE; E Xs 1 X, JE R FI F9EL

AFigy. BURRIERREURA) 5-8% 6- T, H A RFETE; 3HE X M X &
AR B . BRPECREAR 5-88 6-7tc3h, H A FAFE: B

82

6499



200780034701. 5 W B B ZE50/16211m

X5l X, 55 Xs 0 X, B X; — &R MmN SR mmm. BRRIEcR
BUACH 5-8% 6-70FF, H A DIFTE;

A REFE, 32 H. OH. SH. NH,. C4%t%. CHF,. CHF. CF;.

CN. CH,0H. CH,O(C.4 53). CH,O(C4 BE3EE) CH,CN+ CH,N;. CH,NCS.

CHO-. C(0)O(C1.4 %23). CONHR’. C(O)N(R’)2~ C(O)O(C14 HEE). C(OR’-

CH,CF;. CF,CF;. CH,OR’ CH,C(O)CH=CH, &% C(O)CH=CH,; E#& A F1 R

FE Rk T BT 7 ) 005 -

R Rs
Z £ H. CN. NO,. NHC(O)CH;. C,4%t&. F. Cl. 1ELBr;
Y & H. C ki, CF;. NO;. CN. F. Cl. I1E(Br;

Q 2 H. CN. OH. NO,. B4 CF;. Cy.6 M ZE - Ca6 H2E . C(O)CH,NH,-

C(ONH(Cy4 $2%). C(ON(Ci4 $EFE )+ C(ONHz« NH(Cr4 $EZ)-
NHC(O)NH(C1.4 %%3£). CH,C(O)NH,. NHC(O)NH,. NHCO(C;.4 %eZE)-

NHSO,(Cy %% #). O-[CH,CH,CH(CHs),] « O-[CH,CHy(Cy.s ¥ % 25 )]
O-[CH,CHy(Cy.g ZFF 5 5E)1 8k O-[CH,CH,N(CHs),)s

R /2 H. OH. Ci4%8#. CF3v CHOH. O(Ci4 ;*%);xz O(C 1.4 BEZEE);
R, & H. OH. F. CIl. Br 8% I;

R, 2 H. B Re BURHIFE. (CH)-O-FTHERE . CH-O-X w AL KA
Bk, CH=CH-O-X &,

R; 2 H. Crakt. P CN. NO;; 8¢ R; F1 X, LA A5 R AHIER
HEIRFNES X, FHEM X, TE MM SN . BRI SCRERE) 5-28 6-
pavEZ

R’Z NH,. OH E{ CHj;

R, FT Rs JST e 2 H. CHs. E4E4. OH. Ci heEe. CreHhkiZE.
RAC o fmdE). FEH. FEE. Cup I ETFIRE(C oy e EE)s

R4 & CN. NO,. NHC(O)CH; B 10475
Hrp
mEp £ 1, X £ C, X;=& NH, X;& C0), X;7& CHy, R 2 OH

FH A BEEESIARREE, s Xy & S(O)[=CHCHN(CH;),]
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C(OH)[CH,CH,N(CHj3),]~ C[=CHCH,N(CHj3),]- N[CH,CH,N(CH;),]\ P(O)(C1 4

$EE)EY N(O)[CH,CH,N(CHs),];
B
mEPEKXI X£C X2 NH X, £ C), X;&CH,, RZOH

5 OAlk 3F H X, 2 O. S. NH. S. SO. SO, 8l stH, 4 A & CN.

CH,OH. CH,O(C .4 %t%). CH,O(Ci4 BtE). CH,CN. CH;N;. CH,NCS.

CHO. C(O)O(Ci4 %23). CONHR’. C(O)N(R’),+ C(O)O(C14 %2E) C(OR’

CH,OR’CH,C(O)CH=CH, 8% C(O)CH=CH,;

BE

MEP EFEE, X B2C, X;2Z2NH, X,Z2CO), RZOHH}HAZE
COOH, X; 2%, X, 2 CH,, Ri» R, Z2H, B4 QFzZH.

BE

MEPERI, X £&C, X3 CH,, X, & OZNH, Ri. R, M R; & H,

3F B X5 X, Rk 5 TTIREEM -2, A Q AR MEEL H;
- BERE

MREPEH, XZC, X Z2NH, X, £ C(0O),R 2 OH, A k%, X;

B CH,, HH X, BEECH,, RIMR,ZH, L QAFAEHKKE;
BE

WMEP AR REH XMWRC X\ X5 X, M X FriEREN

X, — B RIEMEE —lH, R &, X372 CHy, HH Xy & O. NH. S.
SO, 5k CH,;, A4 Q N2 KLd).

E— ALt TR, ARPREHK IV WERRTSIILEY:

Z R,

X, _
RS NH >(\ x7 X

A OH v

Y-

Hrp
X & CEN; Wi CHEN;

X, B Ciy WHEE. SO,. CH-[CH,-(Css FF)] CH(Cia k). CHNH,).

CH(OH). CH(C,4 H{CkTEE). B
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X, & O. S. SO. C(0). S(O)[=CHCH,N(CH3),]» SO,. NH. NHR’.

NO. Cis WEEE. C(OH)[CH,CH,N(CH;),]- C[=CHCH,N(CH;),]. PO(Ci.4

fxZ %), N[CH,CH,N(CHjs),]+ NO[CH,CH,N(CH;),]3.5#;
A & H. OH. SH. NH,. C4%¢¥. CHF,. CH,F. CF;. CN. CH,0H.

CH,O(C14 ¥55). CH,O(Cy4 BE#). CH,CN. CH;N;. CH,NCS. CHO.

C(0O)O(C 14 £EEE). CONHR’ . C(O)N(R ), C(O)O(C 4 KiFEE) C(O)R’ CH,CF3.
CF,CF;. CH,OR’CH,C(O)CH=CH, B C(O)CH=CH;;

Z £ H. CN, NO,. NHC(O)CH;. Ci4%t%. F. Cl. 18 Br;

Y & H. Ca¥e. CF;v CN. NO,. F. Cl. 18%Brs;

Q & H.CN. OH.NO;. CF3. K4t Cos JHIE Co6 FRIE . C(O)CH,NH,

C(O)NH(Cy4 $t#E)+ C(ON(Ci4 %t %)~ C(O)NH;+ NH(C4 Kt E)-
NHC(O)NH(C,4 £23£). CH,C(O)NH,. NHC(O)NH,. NHCO(C;.4 $E3)-

NHSO,(C14 $%3%). O-[CH,CH,CH(CH;),] ~ O-[CH,CHy(C4s FF %2 F)]

O-[CHCH,(Cyg 4 Fh 52 3E)]Ek O-[CH,CHN(CHs)]s
R Z H. OH. Ciiki#. CF;. CH,OH. O(Ci. B23E)Ek O(C, BEIE):

R, & H. OH. F. Cl. Br & I;

R, & H. B R¢EULHIEER . (CHy)-O-XTER LR . CH-O- MMl AE K H

8%, CH=CH-O-X} & 3 ;
R; & H. CiaktE. ik, CN B NO,;

R’/ NH,. OH 8¢ CH;; #H

Re & CN. NO,. NHC(O)CH; Bk x4b47 .

FE— ML RS, ARBAREHR VNEHRTRILEY:

NC CN
0T ke T

F5C NH 0
H;C OH

HE—AERITES, ARHARMEHNR VI WERRTSEOLEY:
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Z Riy Q

Y | W
R; NHmX4 X

A

Hrp
X £ CHEHN; WEZCEHN;
X, & 0. S. SO. C(0). S(O)[=CHCH,N(CH;),]. SO,. NH. NHR’.

NO. Ci. ¥iE. C(OH)[CH,CH,N(CH;),]. C[=CHCH,N(CHj3);]» PO(Ci4

JeEt). N[CH,CH,N(CH;),]- NO[CH,CH,N(CH;),] Bk 8&;
A £ H. OH. SH. NH,. C4%tF . CHF,. CHyF. CF;. CN. CH,OH.

CH,O(Cy £2%). CHO(Ci4 BE%E). CH,CN. CH,N;. CHNCS. CHO.

C(0)O(C 4 ). CONHR’ . C(O)N(R”)2+ C(0)O(C;.4 $t2£) C(O)R’ CH2CF3-.

CF,CF;. CH,OR’CH,C(O)CH=CH, 8, C(O)CH=CHj;

7 2 H. CN. NO,» NHC(O)CH;. Ci4%t#. F. Cl. 1B Br;
Y £ H. C4%t#. CF;. CN. NO,. F. Cl. 18 Br;

Q £ H. CN. OH. NO,. CF3. K{t#] Crg MiiFE Cp6 HZE « C(O)CH,NH:-

C(O)NH(C14 %2 %)+ C(ON(Ci4 ¥t F ), C(O)NH, . NH(Ci4 %5 5) -
NHC(O)NH(Ci. £23£). CH,C(O)NH,+ NHC(O)NH,+ NHCO(C.4 $25)~
NHSO(C4 %% %)+ O-[CH,CH,CH(CH;),] » O-[CH,CHx(Cas FF %5 )] -
O-[CH,CHy(C4s Z2 ¥ H35)]EL O-[CH,CH,N(CH;),]s

R 2 H. OH. CubiE. CF;. CH,OH. O(C,.4%5t3E)Ek O(Cos BEZ);
R,Z H. OH. F. Cl. BraI;
R, & H. i1 RgBURIIFEEE . (CHL)-O-XHREEZTL . CH,-O-XF A

B, CH=CH-O-XI S E A
R; & H. Ciabii. xibP). CN 5L NO;;

R’& NH,. OH B\ CH;; FfH

R¢ & CN. NO,. NHC(O)CH; B 4b47

TE—AEHET RS, Ak PBRAHN VI RERRFEMLEY:

VI
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Ry

Z Q

g :- “NH X;
O=— OH

Rj3

HHZ. Y. Riv Rev Rsw QR X, Inbh EAENAEY VI FETAE
FEFH—ANEBHT RS, AKRRMDN VIT KEHRRLED:

R,
NC Q

T ®
F5C NH Xq

O— OH

HpRv Rys QR X, 0L EEEY VI H TR
TE—NEHETEP, AKARMFEHR IX BERRSHILEY:

o0, O
T“’l\g&flfifififfi? A EARMEBRA X BERRTHLED:

T @E
H3C “oH

TE—ANSERETRF, AR BIRGE da XT TR LS
NC CN

F;C NH OL “WSon” -
He A bl EFEREY VI F R,

ER—NEBTREFY, WEW XTI W A & CH,0H. ZEH— /S5 %
B, L&Y XTI A & CH,OMe. ZER—NMSEEA RS, E XTI A £
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CF;o EER—NLHA RS, &P XTI A £ CH;o R —PMEBHTES,

WEY XIH A 2 CN.

E—DNEHEHTRSY, RXEBERMHR X WEHRSELEY:

XII

Hor
XAZCHEHN; WECIEN;

X4 & O. S. SO. S(O)[=CHCH,N(CH;),]. SO,. NH. NHR’. NO.

Cy.4 WhEFE . C(OH)[CH,CH,N(CH;),]« C[=CHCH,N(CH;),]- PO(C 4 553E)-

N[CH,CH,N(CHj;),]. NO[CH,CH,N(CHj),]E¢#;

A 7 CN. CH,OH. CH,O(C.4 k&) CH,O(C4 BEZE). CH,CN. CH,N3.

CH,NCS. CHO. C(0)O(C,.4%i3E). CONHR’. C(O)N(R’)z« C(O)O(Cy4 ki
). C(O)R’. CH,OR’CH,C(O)CH=CH, &, C(O)CH=CH,; |

Z 72 H. CN. NO,. NHC(O)CH;. C,4%t#. F. Cl. IE Br;

Y 2 H. C4%t%. CF;. CN. NO,. F. Cl. IE Br; |

Q /& H.CN. OH. NO,. CF;. 4. Cou HHFE . Cos SR C(O)CH,NH,

C(O)NH(Cy.4 £¢3E ) C(ON(Ci4 b2 )+ C(O)NH,« NH(Cy4 $EE ).
NHC(O)NH(C,4 ¥E#). CH,C(O)NH,. NHC(O)NH,. NHCO(C,, %23E).

NHSOy(Cy4 %22 )+ O-[CH,CH,CH(CH;),] « O-[CH,CHx(Cys FF 2 £5)]
O-[CH,CHy(Cy.g Z4 I 5 2E) 18 O-[CH,CH,N(CH3),]5

R, £ H. OH. F. Cl. Br#I;

R, 2 H. RgBURHITFEE. (CHL)-O-X B ELREE . CH,-O-XH &AL AL B,

CH=CH-O-X &It K,

R; 2 H. Ciq¥t%E. =ib4). CN B NO;,;

R’ NH,. OHE, CH;; F}EH

R¢ = CN. NO,. NHC(O)CH; B¢, g4k .

EF—NELHFED, WEYM XN X, 2 0. ER—PNLHTEP,
HWEM XTI QRECN, #EHER MR, ZH. R —MNEHFTES, th&W
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XIIHIQEZECN, Z2CN, YRZCF;, #HR,. RFMR;ZH,. EH—45E

HFEF, WEW XTI A R CHOH. fEB—AEHEHFES, (&Y X
] A & CN.

FE—ANEHEH RSP, BARPRMHR XM WERRRVLEY:
NC CN

F3C NH/[S{\O
A OH

He Al EFEWED XL F TR

?E~4\§e’fiffi7‘i%¢ A& BAIRAE B XTIV SRR S

?@VQ
HOCH;

XIII

BRIE S — AL EP,
g

HOCHZ

TE—N5E 71'@73%43 A& BEREBRR XV RIEMERRLEY):
NC CN

i TF;C NH/U\H/\O
TE—NERTEP, ARBARMEHR XVI WEHRRRSILEY:

Re!B e
HsC H:N XVI

HE—NERT RS, ARPRMER XV S HRRIILED:
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XVII

Hor

Xy & S(O)[=CHCH;N(CH;);] - C(OH)[CH,CH,N(CHjs)]
C[=CHCH,N(CH3),] - PO(C,4 %t Z ) . N[CH,CH,N(CH;3):] -

NO[CH,CH,N(CH),];

Q £ H. CN. OH.NO,. CF;. [G4b4 . Cy I HE . Co B EL . C(O)CH,NH,-

C(O)NH(Ci4 K22E)+ C(ON(Ci4 $tZ )+ C(O)NH,. NH(C,4 5T FH).

NHC(O)NH(C,.4 $¢%). CH,C(O)NH,. NHC(O)NH,. NHCO(C,., %E3).

NHSO,(C1s HE3). O-[CH,CH,CH(CH;),] . O-[CH,CHy(Csg ¥ %% 5 )] -
O-[CH,CH(Cyg Z2FF 5t 25)]1 8% O-[CH,CH,N(CH;),];

Z & H. CN., NO,. NHC(O)CH;. C4%E3t. F. Cl. 18 Br; J+H

Y & H. C %%, CF;. CN. NO,. F. Cl. I8 Br.

EH—AERGT RS, REWXVIKQEF. EH—MEHHESF,
WA XV Q & CN. ZEH—AMEMFES, &% XVIIH Z £ CN,
HFHYRCF. EA— 1Ll ARY, &YW XVIIK Q£ CN, Z £ CN,
3 H Y & CF;.

E—NEWHAED, RARFRMRR XVII HEHRROILEY:
Z

OYJQ\N/U\/S\O\
o=k .
CHs XVIII

AR, ARBIREER XIX SR ROLEY.
E—SEE S R, fifi'fi%‘z@%fil Hib&4, Hp X3 1 X, —BERK

XU B — R e AN B ERAMRAN T . BRI SR B 3-6 TTHr. TER—

NEHITRF, Frid 3-6 THEFANE. T E., HKE. FOE. 7T

IEE . AIAEE . FROEEE. 2R, URUE. mbng. TYERRRE. AbeghbE. BRI
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WEIL iz WEpke . BRI — B SIS e Le i o
TEA—ANERTES, FRPEMHK LI NSRRI EY:

Q

PN USRSNHTM >y NHTMP& H,d ©OH i FsC HsC OH

LII- = LI =X,

ER—ADERETERY, AEHRMHK LIV HERRRSEINEY:

XIX

Hrp
X & CHEN; W& CE{N;

X, & Cig WhiE. SO,. C(O). CH-[CH,~(Cys ¥F)]s CH(Ci.s KEHEE).

CH(NH,;)~ CH(OH). CH(C,, X{Rke3). B

Xz /& Cy g . NH. N. CH(OH)E(&;

Xy O. S. SO. C(0). S(O)[=CHCH,N(CH;),]. SO,. NH. NHR’.

NO. Cp4 Wi, C(OH)[CH,CH,N(CH;),]. C[=CHCH,N(CH;),;]. PO(Ci.

%e3t ). N[CH,CH,N(CH3),]» NO[CH,CH,N(CH,),] 5k # ;

A & H. OH. SH. NH,. C,,%t&. CHF,. CH,F. CF;. CN. CH,0H.

CH,O(C4 $E3). CH,O(C,,4 BE3). CH,CN. CH,N;. CH,NCS. CHO.
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C(OYO(C4 FEFEE) CONHR’ . C(OIN(R),~ C(O)YO(C 14 52 FE) - C(O)R’ - CH,CF3+

CF,CF;. CH,OR’CH,C(O)CH=CH, & C(O)CH=CH,;

Z & H. CN. NO,. NHC(O)CH3. Cyi4%t3. F. Cl. 18 Br;

Y & H. Ci4%i%E. CF;. NO,» CN, F. Cl. 15 Br;

Q & H. CN. OH. NO,. CF;. B Co M Ht . Coe HrEE . C(O)CH,NH,-

C(ONH(Cy.4 $t2E )+ CON(Crq KEFE )+ C(ONH,. NH(Cy4 %t Z) -
NHC(ONH(C,.4 %$t3£). CH,C(O)NH,. NHC(O)NH,. NHCO(C;.s $E3)~

NHSO,(Cy4 ¥t %)+ O-[CH,CH,CH(CH;);] » O-[CH,CH,(Cys ¥ bt )]~
O-[CH,CH,(Cy.5 22 k5 25) 18k O-[CH,CH,N(CH3;),];

R; & H. OH. F. Cl. Br&I;

R, & H. H R¢BURHIRE . (CHy)-O-XF FIEREE . CH-O-Xf WA

8 CH=CH-O-X+ & F 3,
R’ NH,. OH 8¢ CH;; J+H

R¢ & CN. NO,. NHC(O)CH; Bt p<1b477;
Hr
MEXEC, XuZNH, X,&2CO), RAZOH, AEkE, X;AEEK

CH,, #}H X, B®:CH,, Ri MR EH, BLQAEHEKE. '

FEH—ANEHEHFRD, LEY XIX 1 X, 72 CHy TER — DLW B,

&) XIX B X, & C(O) TEFH — ML =P, (L& XIX 1) X; A& CH2.
EFH—NEBHES, e XIX 1 X, 2 O.

TE—NEHAFRES, ARBERERTOLEY, HP P 2RI, X,/
X; 5 X, —BERAMAOEAEAN. BURKERABACH 5-8% 6-THF. £

B NERARF, PAREMPEABERE . BURFIECREA R 5-8¢ 6-70
AL SE . MERE . DD, DRBE-4-EE SUURAE .

TE—NEEARET, ARRREHK XX EHRRSLLED:

R,
Z Q
Y R,

NH X3
A OH XX

[
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Hor
X, & O. S, SO. C(0). S(O)[=CHCH,N(CH;),]. SO,» NH. NHR’.

NO. C;4 YhtFE. C(OH)[CH,CH,N(CH;),]. C[=CHCH,N(CHj;),]. PO(C;.4

$EZE). N[CH,CH,N(CH;),]- NO[CH,CH,N(CH;),] 5% % ;

A /& H. OH. SH. NH,. Ci4%¢#. CHF,. CH,F. CF;. CN. CH,OH,

CH,O(C4 %t3). CHO(Ci4 BEE). CH,CN. CH,N;. CH,NCS. CHO.

C(0)O(C1.4 E%E). CONHR’ . C(O)N(R ), C(O)O(C .4 HEHEE) C(O)R’ . CH,CF54

CF,CF;. CH,0OR’CH,C(O)CH=CH, 8\ C(O)CH=CH,;

Z & H. CN. NO,. NHC(O)CH;. Cis%t%. F. Cl. 18} Br;

Y & H. Ciu%t3. CF;. NO,. CN. F. Cl. 1 Br;

Q 2 H.CN. OH.NO,. CF;. K4 . Cos FEE Cog S 3L C(O)CH,NH, .

C(ONH(Cy4 kEZ ) CON(Ci4 $EZ),+ C(ONH,+ NH(Ci4 6 2E)-
NHC(O)NH(C,4 %) CH,C(ONH,. NHC(O)NH,. NHCO(C,, %),

NHSO,(C14 $8%: )+ O-[CH,CH,CH(CH;),] » O-[CH,CHx(Cys %t %)) -
O-[CH,CH,(Cy.s ZRFF fe )] 5 O-[CH,CH,N(CH,),];

R, /2 H. OH. F. Cl, BrE1I;

Ry & H. B Re BV FZE . (CH)-O-XF BREFRE . CH-O-XFFEFRE

8¢, CH=CH-O-X{ B I3,
R’7& NH,. OH 8 CH;; FF H

Rg & CN. NO,. NHC(O)CH; x4k .
EFH—MNLERITRSP, AW XX KA R CH;. ER—AM LGRS,

HEMXX M Xy 20 TER—NELHITRP, WEWXX B Q ZCN.
P PNEWHEF, hEW XX B ZZCN, FHY £ CF;. S —LH
FHEP, EWXXHBIQECN, ZACN, HHY£CF. R — %
HTEP, WEWXX KA RZCH;, X420, QZCN, ZEZCN, RiF R,
=H, #HY & CFs.

FE—PNEBTREP, ARAERERS XX EWRRHLEY:
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R,
z Q
Y R,

NH X3
A OH XXI

HP A, Z. Y. Xy» Q. R, FI R, MFEALE Y XXT F ik,

ESH— DL RS, &YW XX A B CH;. ER— DL TR,

HEY XXT ) Xg 2 O TEFH—MEWARSY, &Y XXIT K Q2 CN.

R —ANELHETREY, WEWXXIWZECN, #FHY £ CF. R —1
KRS, WEWXXIWQRECN, ZECN, FHY £ CF. EH—
SCE RS, AWM XXI A ZCH;, X, 20, Q2CN, Z#&CN, R,

M R,ZH, 3FH Y & CF;,

R RS, ARBARMEHR XX MEMRSKEEY:

XX1I

HF Ay Z. Y. Xoo Qv Ry F R, WA XX PR, R, & H B
£ AL, Rs & HB=CH;.

TER—NEMTRS, &YW XX K A & CH;. ZER—PNEHHE
B, WEY XXII 1) X /& O, ESR—NEHH RSP, &% XXI I R, 70
RsZE Ho R —NEFEHEF, AP XXIT B R, 2=CH,, 7 H Rg 2%

Re EA—NEHEHED, LEYW XX K Q R CN. ER — LA EH,
S XX ) Z & CN, B Y 2 CF. ZTER—DEMHTES, bW
XXIITHARCH;, X420, ZZCN, QBCN, RRHMR,ZH, }HYE

CF;.

DL ATEDR, ZEHEHERNILEY, b p ERL I X5

Xi 5 XM Xs FridEe X, 1 Xs — B REM s f . B Esk
HUARH 5-8% 6-J0 . £ — LA RY, FrdEfilsE A . Bt

HIERERAR ) 5-8X 6-T0FF RIS . UREE-2,6- 7. URDE. MERgkE. 2K .
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ROk RO RRED. FRRES. TR . BEFOEE Y fg . ek, nEme

e — e B EE M o

E—NEHT RSP, ARBIRAEH XX R P& Y:
Z

HARj3 N R, Rz
kvfi\m—(+§—Q

X=W XXIIT

Hrp
X & CHEN; Wi CEN;

X4 & O+ S+ SO. C(0). S(O)[=CHCH,N(CH;),]. SO,. NH. NHR’.

NO. C.4 WHi%E. C(OH)[CH,CH,N(CH;),]. C[=CHCH,N(CH;),]» PO(Ci.

%e3E). N[CH,CH,N(CHj3),]« NO[CH,CH,N(CH,),]8k§#;
Z & H. CN. NO,. NHC(O)CH;. Ci4%t#. F. Cl. 1E% Br;

Y £ H. Ci4 5%, CF;. NO,» CN. F. Cl. 15 Br;
Q /& H. CN. OH. CF;.NO,. E4t#) . Cp6 HiFE Cos B2 3t . C(O)CH,NH;

C(O)NH(Cy.4 HtF)+ CON(Ci4 St 2 )~ C(O)NH,. NH(Ci4 2 F).
NHC(ONH(C,4 %$t3). CH,C(O)NH,. NHC(O)NH,. NHCO(C,.; ke3).

NHSO»(Cy.4 $E %) O-[CH,CH,CH(CH3),] ~ O-[CH,CHx(Cus ¥ 42 )]

O-[CHCH(Cy.g Z2F S F)18L O-[CH,CH,N(CHA), s

R; & H. OH. F. Cl. Br & I;

R, & H. H R¢EXAARITREE . (CHy)-O-XTFIEFK I . CH,-O-XF F FE R

B, CH=CH-O-X g FE 3K &

R; & H. CiofidE. K44, CN B NO,;

R’7Z NH,. OH B CH;; 3 H

Rs & CN. NO,. NHC(O)CH; EL. =447

E%~Aimfi$¢‘%A%XMHmed)E%—¢§%f$¢
HEY XX ) Q & CN. S — LA RF, (&% XX #) Z & CN,

HEYECF. R —NMElBRY, &% XX X 2 0, Z2CN,

QAZCN, Ry« R,#IR; ZH, 3} HYECF;.
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TEH—DERITES, REPIRARNK XXV S MERNED):
NC

T
Yo O-//S\\ CN

O o XXIV
EH—NEBTRERY, ARFRMEHA XXV ERERNLEY:

NC

A
ey a

"o \= XXV
ER— LT RY, AR\RAEHK XXVI HEMRRIEY:

NC

Cl:' : ‘N/'\‘
i l\/N\P 0" %N C
- XXVI

E%*%%fififi%@ AR R XXV HEHR RTINS
NC

@J@N
\0 XXVII

ERH—ANLERT RS, AR\FRAERX XXVIT HERRRILED:
NCj :

’/ \\ < >
o XXVIII

ERH—ANEBEHREP, ARARMEHR XXIX WEHRSELEY:
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NC

c1j©\N/H
LYN\WH<T§_@3

=NO XXIX

EH—NEHFTREY, XEBFRMEHN XXX HEMRTPLLEY:

NC. —~

Ioo NJ\,
e <:> CF;

o XXX

P2 B MNSERETR, ARBHER XOOK 1SR

NC

S
kYN\WH<j§_@3

=N| 0 XXXI

ERH—NEBHTRET, ARPRMHR XXX MEHRERNLEY:

I
o XXXII

FE—AERETT =, ARPRA N XXX MRS EY:
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Ri xxxm
Hed 7z, Y. X4 Q. Riv R FIR; IN7EALE 4 XX F iR .

TR AL ED, &P XXX B X, 2 0. ER—ANLlirE

B, &Y XXX K Q 2 CN. TEH—MNEMTRP, 1hé&W XXX /Y
ZXECN, FHY & CF;. TEH—MNERFTESP, L&Y XXX ] X, 2 O,

Z&ECN, QE£CN, R,. R,fIR; &2 H, 3#HY#£CF;.

NSRS, ARHERERI e, PP ERX I, XM/
Xs JE A BB BN G . BV BRI 5-88 6-703F . S — 5L

JTES, FriREAEAENE . RARKEREARR 5-58 6- 03K £ Ak

M. EMEkE. URDE. RO, O RO, ROKE. . L
IHHL RIekE. G BRIABE AL . WEMeE. sk i N g e

FE—NEWTEP, KRFRMEHR XXXV SR RLEY:
'R1 R,

/ N\
NH X=WO XXXIV

XXXIV

Hr
X2 CHN; WiECEN;

X, & Ciq WkiEE. SO, C(0) CH-[CH,~(Cys )] CH(Cy4 %535).

CH(NH,). CH(OH). CH(C,, H{Ckis). 4

X,/ O. S. SO. C(0). S(O)[=CHCH,N(CH;),]. SO,. NH. NHR’,

NO. C4 WHiE. C(OH)[CH,CH,N(CH;),]» C[=CHCH,N(CH;),]. PO(C;.4

eFE). N[CH,CH,N(CH;),]« NO[CH,CH,N(CH;),] = ;
Z = H. CN. NO,. NHC(O)CH;. C;,%¢%. F. Cl. I8 Br;
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Y & H. Ci4%i&. CF;. NO,. CN. F. Cl. 15 Br;

Q & H.CN. OH.NO,. CF;. 4t Cas EEE . Cos 2 FE C(O)CH,NH,

C(O)NH(C,.4 $t# ). C(ON(Cy4 %t Z),. C(O)NH,. NH(C,4 %t Z)-

NHC(O)NH(C.4 $£%). CH,C(O)NH,. NHC(O)NH,. NHCO(C,, %¥t3)-

NHSO,(Ci4 %2 %:). O-[CH.CH,CH(CH;),] « O-[CH,CH,(C4s ¥ bt £ )]
O-[CH,CHy(C,4.s Z2 ¥ %t 5E)]EL O-[CH,CH,N(CH3),];

R; & H. OH. F. Cl. Br&I;

R; & H. H R¢ MARHITFE . (CH,),-O-XF R FEEAREE . CH,-O- X F IR

B CH=CH-O-X{ & K £,

R; 2 H. CiakeZE. 4. CN B NO,;
R’Z NH,. OH E{ CH;; #

Rs &= CN. NO,. NHC(O)CH; 5., 1645 -

FER—DEBHET, EY XXXIV 1 X &2 0. ER—AMLilivx
F, AW XXXIV B Q £ CN. B — LM EF, &Y XXXIV ]
X, & CHyo TER—MEHMEARF, &Y XXXIV 11X, 2 C(0). EH —1

SEHEFT R, AW XXXIV I Z - CN, X H Y £ CF;. TER— DL
EP, WEYWXXXIVHIXsZ20, ZRZCN, Q&ZCN, R~ R, # R; & H,
HFH Y & CF;.

%‘t%—~/\§:zfifi73$th AR A XXXV EI‘WGA%

JTS XXXV
ER—ANEl RSP, ARPERMER XXXV &Y.

NC

T, OFsC N}K}Eg
HO

o XXXVI
FE—AEHEH RS, ARPRHR XXXV HEHRTHLEY:
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Rl RZz

NH X2>Ef X=W
R3 HO O

= XXXVII

XXXVII

Horp
X Xon Xav Zv Y. Q. Ry Ry FIR; WL _EFEMEY) XXXTIV F TR .

TER—ANEFEHED, hEY XXXVIL B X, 0. TR —ALHEHE
H, LAY XXXVILF] X, & C(0)e TEFH— LA ETD, & XXXV
19 X, & CHyo ESH—NEMAES, WEYWXXXVIIH Q2 CN. TEH—
MRS, hE& XXXVILH Z & CN, 3 H Y £ CFs.

DL RSP, ARARM B XXXV SR RIMLEY):
7 R; Rz

S fi k=

O

XXXVIII

H X, X0 Xev Zo Ys Q. Rys R FIR; LA EZEEH XXXIV
Frid

ER—ANEEHTESR, &Y XXXV # X, 2 0. R — L
£, HEY XXXV F X, & C(O) TER — MM F R, LA 9 XXX VIIL
1 X, & CHyo FER—NEHEHRF, L&Y XXXV H Q &2 CN. fE5—
NEFET RSP, e XXXVIIE Z & CN, A Y & CF;.

TE—NEMTES, ARBARER ITeEaw, Ehp EKX I, X, M
Xs 5 X, 1 X5 FriEEn X, —BEREMPEAEAL . BUCH SRR
5-8% 6-70H;

H

100

6517



200780034701. 5 W B B ZEe8/162m

MR PEAXI X&EC, X;&CHy, Xy &0 NH, R;. R, f1R; 2 H,

I B Xs F1 X, JERL 5 ToEREMEEE-2-B, A4 Q A2 FEE He
E—ANEFEHTREY, AEARER I EY, XHb P 2R 1, X,

Xs 5 X, 0 X5 FriEER X, — R EREF I EAE R . BRI ER R B Y
5-8% 6-JCH;

Hr
WRPENXI X&C, X3 CH,, X4 & 05 NH, R;~ R, flR; 2 H,

I H Xs 0 X, JERK 5 JoHRREMELE-2-1, A4 Q A2 pEEL H;

BE

WmERPENXI RyZH XFMWREC XM Xs5 X Xs FriE#En
X, —HCIE R EME — B, R Bk, X; 2 CHy,, FHH X, & O. NH. S.
SO, 8¢ CH,, A4 Q AERY.

ER—NERATRES, FrRBEMEESAENN. AR ARIRR 5-
B 6-JCH MG LT, URBE. MR, DERAEEI AL . REME. REMe b — i aiE

FE— DML RS, ARPERMAR XXKXIX WEHMRTHILEY:

@Ug?fY
XXXIX

oA
XZCHEHN; WiECEN;

G & O. NH. NC ktF. NCoBiE. S. CHC,,5iZE. CHC, BEE.

C(Cia BEEE),. C(C14%t3E), BU(CH,),» H¥P n 2 1-3;
T & S 8¢ O; v

X4/ O S, SO. C(O). S(O)[=CHCH,;N(CH;),]» SO,~ NH. NHR’.

NO. C4 WHEFE. C(OH)[CH,CH,N(CH,),]. C[=CHCH,N(CH;),]. PO(C4

FeFE). N[CH,CH,N(CH;),]. NO[CH,CH,N(CH;),] B¢ % ;
Z & H. CN. NO,» NHC(O)CH;. C4%t%. F. Cl. 1E Br;
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Y & H. Ci4 ki, CF;. NO;. CN. F. CI. I8¢ Br;

Q & H. CN. OH. CF;. NO,. B{t47 Cy6 I Cop B C(O)CH,NH,.

C(O)NH(Ci.4 HEH)+ CON(Cy4 $TF )~ CO)NH, . NH(Ci.q be ).
NHC(O)NH(C,4 ¥e3). CH,C(O)NH,. NHC(O)NH,. NHCO(C;.4 $t3)-

NHSO2(Cy4 $27E )+ O-[CH,CH,CH(CH;),] « O-[CH,CHy(Css ¥ %2 H:)] -
O-[CH,CH,(C4.g 24kt 3E)]184 O-[CH,CH,N(CHj;),];

R & H. OH. C k. CF;. CH,OH. O(Cy4 %t3)8k O(C ., BEZE);

R; 2 H. OH. F. Cl. Br & I;

R, & H. H1 R¢ BUCHITEE . (CHy),-O-XT R EFREL . CH,-O-XT R IERE

2 CH=CH-O-% & K%,
R; & H. CrafidE. x4, CN 3t NO,;
R’ NH,. OH 5; CH;; JH

Rs &= CN. NO,. NHC(O)CH; 8, =54L4 .

E—PNEHAT RS, RARPAREHR XXXIX FZ R RS Y-

z eRO ! 2 Q
Y | l &

& N X7 %

‘ T | XXXIX

fi EF :
XEZCHN; WECHN;
G 2 O. NH. NCy,kt3E. NC,BiF. S. CHC 4 k% CHC, ., BEEE.

C(Cra WiZE),s C(Crag $53E), BU(CHy)n, HoH n 2 1-3;
T & S B O; .

X, & O. S. SO. C(0O). S(O)[=CHCH,N(CH;);]~ SO,. NH. NHR’.

NO. C4 W3, C(OH)[CH,CH,N(CH;),]- C[=CHCH,N(CH;),]. PO(Ci.4

fEEL). N[CH,CH,N(CHs),]» NO[CH,CH,N(CHj;),] 8% ;
Z & H. CN. NO,. NHC(O)CH;. Ci4%¢%. F. Cl. 15 Br;

Y & H. Cia%iE. CF;. NO,. CN. F. CI. 1E8%Br;

Q /& H.CN. OH. CF3.NO,. K4 Co6 FE Cr6 H2F . C(O)CH,NH,-
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C(O)NH(Cy.4 HeZ ). CON(Cyq $2F )~ C(ONH; -« NH(Cyqy $EFEE) -
NHC(ONH(C,., £t%). CH,C(O)NH,. NHC(O)NH,. NHCO(C;.4 %EZE).
NHSO,(C4 £53). O-[CH,CH,CH(CH;),]« O-[CH,CHy(Cyg ¥ %55 )]
O-[CH,CH,(Cy.5 ¥ 5235)])8K O-[CH,CH,N(CH3),l;

R £ H. OH. Ci %53, CF3. CH,OH. O(Cy.4%e3E)8k O(Cy. BEEE);
R; 2 H. OH. F. Cl. BrakI;

R, & H. B Rg BURAIHEE . (CHy)-O- X FEFE . CH-O- X FAEZF L
B, CH=CH-O-X# I,

R; & H. CykedE. x4, CN EINO;,;

R’%& NH,. OH # CH;; ¥ H

Re¢ 2 CN. NO,. NHC(O)CH; Bt xq4b4; H

WMEREZH XMWREC, GO, TAO, RaEZkHE, X;2 CH,,
3+ H X, & O. NH. S. SO,8, CH,, 4 Q MEXY).

FE—ERARY, ARPRMEN XL 19 &59-

e,S

07 “cH XL
TE—ERTT R, ARBARMAN XL Kt &9):

O,N o

F3C: i "N
)N CHy
S )\ Br

| 07 “cH,
XL1

FE—AER T ', ARARMAR XL #i&9)-
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R,
Z RO ! AN Q

_W
N X XRj \ 4
oR XLII

Hf X, X Ze Y. Qv Ris Ry IR I EFEAL &8 XXXIX T id.

LA RS, AkBFRAR XL #0&9:

O FF3C N S

N d
O XLIII

TE—MNSEWTTREF, ARARMER XLV K&

o XLIV

Horp .
X+ X4+ Ry Ris Ros R3s Z. Y F1 Q LA EFEAL & XXXIXV F TR ;

Hor
MEXEC X,20.NHES, Ri-. R, i R; EHIFIFHREZH, 4

Q FAEKE. HiE CN.
FE—NEHEGTREP, KRPRMEHA XLV MEHRTSE6EY:

NC 0O CN
I OH

F5;C N X4

O

Hrp X, Pl EEEY XXXIX HATiE
FE— DL TREDP, ARIPIRAEHR XLVI SRR SGED:

XLV
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NC o CN

I OH

F;C N O

o XLVI

FE—NSEfTRTP, AKFERMARR XLV BMERRRILED:

XLVII

H
X & N 8¢ CH;

Z 2 H. CN. NO,~ NHC(O)CH;. CH;. F. Cl. 1% Br;
Y £ H. CH;. CF;. CN. F. Cl. I Br;

Q & H. O-(CH;),CH(CH;), B O-(CH,),N(CH),;
R, & H. OH. F. Cl. Brs I;
R, 2 R¢ BUARRIFRZEE. (CHz)z-O-Xfl'%%%%\ CH,-O-Xf gl R F

CH=CH-O-X} |3

R; & H. CH;. b4, CN 8{ NO;;

Ry 1 Rs a2 H. CH;. X464 OH. CiyfidE. Cir¢Fhkist.

RAC 14 FTFE). R, FHEE. R ERE-C iZE; IFH
Rs 7= CN. NO,. NHC(O)CH; 2 =4L47 -

E—NERAT RS, AR ARN XLV 4R APILEY:

105

6522



200780034701. 5 W B B Zr3/162m

CN

0~ ::

DY
F;C

XLVIII

E—ASERTREP, REPERMEHR XLIX BEARTSHINED:
: .CN

O

NC
A

l ~
F;C N

XLIX

AT R, ARPRA RN L WEWRRAINED:
: CN

]

T
F3C

L

FE—AN LT P, ARPRABK LI WEBRRTHINED:

106

6523



200780034701. 5 W B B ZEr4/162m

O

YT
F;C

LI

E— N ES, ARBEEARS LD WERERSPINEY:
CN

0~ :

- (1
F5C

| : OH LII

EH—NERTED, ARPRMAN ONEWZFE &2,

ER—NEHHRT, ARARUKX OGN, E5— DL/ R
h, KRPEHEX OWEWRKED. EF—ADERTRED, ARAERM
X ILEWH N-BAY. S —DERTRS, SRARER OeD
M mEY. ER—NERTRY, AEUPREX OhEDRRE. £5
— LGRS, AR\RMKOLEDNERHRE~?. FaE. 4
¥ bRTEEZRE. AR ZREBY. B, A4Y Gmpurity). KEY.
N-EALYIHIAE

TE—E Ly b, RiEREBFENRTIEREEFRLD .
EH RN R AR R RR D E . T — LT R, RIE“T
M RIS BB R SR Rk . KPRKAARANRSERE, A&
PRSI EBTRZL— N FHEDO. B, EREARTEFERR®L
EYTT LA EE RSN E R TF ARG . —EibswhaT bl
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RKIAFRRZE f. MizxBME, ARABEERISINEREIN. JtE=EHE
X ZRBEBAB S ERWEN. RESTIWREY, XEREAAEGTHT
RIT AR BRI R AR SR ERI R . E— M EHAT RS, &y
RAR)-FFHME. TEH—NERETED, &Y RAS)-7HE. 7£5
—NERETTERET, FTiR SARM ZFTR(R)-FH ER(S)-F B RRED . &
H—ANEHEATRT, ik SARM Z2E5EEAR)-FHEMS)-F145
SMETRIREY . W TH &t iE R A ME A E (B, @idEL

PR RIF 7 Brid R BE e, I fotEim R EE B B TS RE
BEEHFEEEARFITRESED.

EH—NEHHES, ZREPLEYRITRR)-FHEFFTIRS)-7
MERREY. A —NERAFRD, TIRBEYES 60%H iR (R)-F14
BF 40% I TR (S)-F M. EEH—NEITRET, FTRREYEE 40%M
Uik (R)- AT 60%BI Bk (S)- Mtk TE5H— LT RSy, iidiRE

YWEE 70% 0 BTk (R)- T A6 50 30% IR (S)- k. TR — LT R
T, FTRREUE S 30% K FTER)-F A 70%HBTIR(S)-#1E. 1E5
— AL R, PR IR A A 80%HI TR (R)-FHI AR 20%E TR (S)-
FHE. EEA—NERTRS, FTRBEEDESE 20%HFTiRR)-FH &M
BO%HIFTIR(S)-F k. AL RY, FIRBEWEE 90%HIFTiE

(R)-FH AR 10%KIFTR(S)-F itk . HER—NERIT RS, IRREDE

B 10%HI BT IR (R)-F AT 90% B BT IR (S)- S M 4K .

E—NERTEY, XEAKLEYRE SARM. ZE— MRS,

ARKRKNEY S M AZ B EZ A B . SR ShE B R
RRBEE.

AEKHAFER KBS 24 BT e, HoTlE A %k BH
K&V 5 BREE R M= .

a1 g2y ERTEZ R E T DL SRR EVE VL H & . 1E
—NEHTRTD, BTSN FRmEBRES. M. 'Ry, &
Y. IR (hemisulfates) . ZREREE. L. 2- R oEMBIE (3

LETHEIREE (hydroxyethanesulfonates) ) THEREh. 4L, RRACHHER

# (isothionates) . fHERZL. IIARERE:. BEEREL. FiREE. FAEMERE:.
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fi;fifl?@ . TR (SRR, SRR E. < QkEMEEREE. RS E

ERE) | R E B L
%E"’[\'%”%fi?fici:’, B E VLB T ERIEENRE . IBFIRE. 75

FHRIE. HENEITIE (araliphatic) 25, ZRM IR, REBRAENHEBRELTILE,

EAINFTFR_2LEE. BHER. REAFERE. fihnigh. o Zish. <8

BEKRPRE. IR ARBE. EK&%F%?MM\ B, Ziifififii‘m 2
i, mMREE. TR, mBELE. HAREE. REI. wEERE.
IR EE (camphorates) « 1AL &L . %E%fi%fifi@M\ e T B

« MCHBERES EL . G TEAEANTEES (camsylates) . BREEEh. TChIAERAN. W

F@?fl\ TR, —HEERE.. toREERSE. —ASH0Y. BR
« BEERiL (enanthuates) . Zfifififim\ LRt o —MERi. A

&@E‘*‘-fi’c% IR Eh (estolates) - JBEMEEE. B SR, PR, &4k

Y. EFFEREREL . R, R, OERE (glycolates) . FHE
Beih. MIPEPRERE (glucoheptanoates) . HIMBEER#: . WIPTHEMREL. X
LB R FE AR EL (glycollylarsanilates) « R _ERih. AE®Eh. EEELL.

- BREDSRRRE. BRERR. SEEZ B (hexylresorcinates) .
BARRE. BEEFRI. S5 8 (hydrofluorate) . FLESE. FLFEESE

(lactobionates) . HEEREL. 3FERMEL. Tk, WHEX (B -ZEMIK

£ ) (methylenebis(beta-oxynaphthoate)). N R k. mAPLER L. FHEER L

(mesylates) FTEER th (methane sulfonates) . IR, FEREES L.

@Efi%@i" ok eiih. HEREL. MR, ZWRL. 2-ZEHER

JERER . ZEERRE. N-FEEEM. EBREE. FRE. WKL, WNE
%E&m LRI, HWRRE ., FEXTFRLE. HREE. "R, X
" HRERE. RKME (pectinates) . FRARE. IFHRL. B, ¥

FLPEEERR L (polygalacturates) « WEHMRE. EReMiE. K. THW®R
B BEERLE. BERE. RABERE. BAR. ¥RIBRE

(theophyllineacetates) . X FAKBMERLE. =HLEREE. WIE L. BT

MR, S-FEAmEh. = mth. =22, =8, +—BikHE
mmifi )

E—NERT R, REREBPTIEMEFaii: WmeERE, 8F

]
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BLOEh. B, s TSR, BB, B, By 8. Ul SEEE.

ERH—ANLHEARY, BERIBMWANSENGFEEERR: AU,
BIERGEAVIE. BHIEFIE. SEREGIE. TEFTER. T K.
ELFEBRW-FEFRLE). ZHCE K. —FK. ZOFER. Z2BK. 42
& ¥ EfE (hydrabamine). BKPE, IR . FIE. =ZRE L (meglamines).

N-HED-#PERE. NN-ZFEL TG, BEBE. A0k SEK. e,
FEZENEIE (picolies). WRkME. & FHE. = (BFHE) Hiz, =24k, =&
FEfe. =H&. |E T =FERE.

E—ANEHEHT RS, Frdshar B B TR, BlimEH ik
AN REFISA RS B oK B, =900 B B El S R Y
ARE—HZHUESEWRERNRERK, RSP, Bl FTREGE
A ER AR S FRHRA S — M ETFEEENE T W ak iR = rid
2

HE—NEEA R, XRALBFBEAFTRL SR EIRDE] N-
FALYy. FEEHL, T LUH BT IR S BRI RB S & BHRIEHIER, 5

N ZER B A0 2 FR R R . |
AR BIEETR USRI ED . E—NERTRERS, “TEYBHE

B TEEATEY . REMTEY. BULSKATEY . BRUTEYF. £5
— ML HEP, ARPABETEIBLESIIHRIKED .

E—PMEEHTES, KEWBFEERARTEKEED. —KED-
—KEW. ZKEWE.

TEH— SR, RRA\IRUEFTBILEHIRE =P . TE—E
a7 ZEH, AR = de @ AR B R B 5y — M = A AT )
i o

ER LIRS, ARHRERREEDA M. £ LKL
HEP, RiEBAHIBHIMMAFRRNEESH A HERNASY (A
S

AL R, “RERBMENKE, SFESE. XEMR
. E—NEHFED, IRRERET -2 MRIRF. ERA—NERETT

£, IREEERESE 1-7 MREF. A —DERTEP, FrdkRERR
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1-6 MRETF. ZEB— LSRR, FdRERS 14 MRET. ik

AT AR R BRI B I — AR A B U F I F AR B, B, &
FUREE. WRRREE. BEEWEREE. TR, R, 8. REE. =

B, B, BRA(thio) MBI, E— LT ESD, FREER
CH;.

TER—ALHHARP, “HBE” BREANE, AL ARz
SRR E A REFIORER. FrdEET AR —AXUR. FA IR,
AR, BRI TREZEE. AHRE. THRE. XORRES. 71—

NEHART, FREERE R ARET. £R—ATHF RS, Fid
WEEH 1-7T MRREF. B — N EHAERES, rdEEREET 1-6 MR
Fo ER—ALAHER, FREEES 1-4 ABRET. FRRBETR
RERH R — BB A% E L FHEFE: G5, B, REBE.

BEAREE. PREMERREE. TARELEEREIE. BIE. EE. BEE. ZHEE
. ORE. BB,

LR IR I — AR B A I EBEFERA NI E Xk, E—4
SEME AT P F AR, TES— ST R CLEY, R — IR
thik Br UL, 7E5—AS2iE T bk 1 3. |

“FHI Y AE B AN BRI R WA R FA S R, T
RFSEAT LR REARMRE —AREAEEUTOERARR: G5, B

B LR, WKL, BEWHGE. TOvAEEIRIE. MR, B, A
. TRESI. BE. BARRRE. SRS T RER.

Zed . MEMEEE. MEREIE. MEMEEL. MENEZL. MERREE. mpES. MR, X
Bidh. BEMEEL. DRUSEE. REEMES. E—ANEHTES, IENER
4-8 JTH . TEH—NEHT RS, FiidFHEE 4-12 T EH AL

=, FIASEE 6 TH. ER—ANLEHEH RS, FIRFER S THh. 7
A— AR R, FRISER 2-4 N4 R,

A YR OH 2. FMMBARN RNIZEM, 24TEORK, RAFE
OH.

LE—ANLHEF R, RBEEE—ALHHTEPE F, E5 5%
W7 R FE ClL, TR — AL R Br, £B AL EPIE L £
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— AT EF, FTRIEEEIE M HI(R) R A R BU(S)XT B R A A A K B Y
AN TR SIS B AREL REAR. ER AL HESD, REREA
AFEXT I Bk R 4> Fe 5 i (differential crystallization) o 7E5—SEMETT
i, fidgREARABFEIENBREE (BAREMRETH) NI R R,
TR —AEHH RS, FREERBEARCEFUEMBGTEY (FHEES

4y Sl . TES—ANSEM T Eh, BT Y65 M (R) R A B(S) % BR
Bk 4k WA K B R AME AL S S B BTSSR SNE IR S5 B —
FHHEARN, ERIENBRGESY, RESBIENBREEEHBRERE
F A LB RGBS E. R —AEHET RS, FTRtEEER
(R) MR (SR B B AN A & I E PRI E IR E IR B EREF
HER. ER—AZHHED, FREEEERQ®R) S A S)R BLF

AR LS SNE IR SV B EEEYR D . £5 —1TSET
Fh, BT 6% 0E M 0 (R) 7 A S(S)X B S 1 1 AR AL & I B S
RIBEMH A BAREEERS . £ MEHETRT, FTiR Y2 iE HERI(R)
BRI (S)XT B T A WA KR BB LA PR SMNE TR S M BB AR F
PEE AR E. £ — LT RS, FIde%EEENE®R) M E

BR(S)XT B T H A AR & BAL & 0 B S MV B TR & R0 4 B B S SR N EIETR
R —ANEHFRD, FRIEHEE QR F AR EU(S) R B 7 8 NA &
AL S HIAMNETRIR SRS B aABEAERIK. EH—1TERITET,

TR 652 ¥5 ¥ 11 (R) 5 M0 A B (S) X B S5 4 4 M AR IR BRAL & D O SN e TR
VI B AERRTFEERETHREESEREENER (FlneC)-HENR) 1
Bekt, @it 4r &4 MBS T Pl %% (flash-chromatography) 47 B
H b SR AEXT R B RIS, ARG A BRI BR K AR N BE .

R — LA ED, EidAkEITEEET AR AR SMNE B S
W B T 40 B8 BT SR A5 BT B S A 4k ) 4 B RN e i T LLEE. HPLC ik
W E -

R — AL RS, TR TERESERONL S RN
. AR, B ETEZHNE. AR N-EAY. KEWERENIRE
EAHEHIFZ R

NOZIEAR, BT AT LA A TR R LT R, ASURE
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ARNRREME, PRy ReiE T HlEx NS,
TE—EEH TR, KRG YWH TR MG N ELEIE. &

B < B IR RE A0 L5 0 BR 9 A O B IR E

FE—LHE T RBh, AR B s E n H S YA TG
o PR 1 B & AP R AR S RORRE , Bl anE IR ThEEWGRAE . A WUIE. 2

RS, SRZMHA. FRGRMMEMREE M (fertility), fE—EESCRIITRET,
AL FTR IS YA T RIBER BRI BT Z P R2RI TR, X4 F 3
YBIT AR AE, SUH BB REHIAmAER. BRE. VIREK. 5
EPERRH. R EDW, N/ERINPIAE B, B, BRE R, 3k
FREEAL . WE A ATE TSR

FE—NERETTRT, AEBRPTENRTR LSS 2 ZMBRE &,
HHEN SR, E—ELXETRY, TREREXME, £
EHETTE R, TR MR A, BREES LT R 2R
B2, REEH —AERTRPEEMEZS, REES DT RERF
EVERFUBEZ . E— LT ES, RS MBI EER
EMZEEENTIEEMAENKE. E—EXBEHTRT, FXENLEY)
HIH LR R BN IR B AN RISEER B R RIBT1EH

YA Y -

FE—HEIT R, ARARBEHNITE, R TEEEESAEH
it E MR EY . WMAXERE, “MASW IRIET B UE" KIS
Mepisr (BT &), 525% LR NEABBmRER. mAEN
B, “WBITAEUE BN THERWIENS ST REMITRNE

MASCERAR, RBEGSHREMSREARSWEM. WAL
R, SRS (BRRERD Sk (BITERAEEE I A KR
MPEEL) P37 E—DERTES, FRHBER MG KY
HILEH) . |

BEARPALEYHZA YT LLE S ARG AR A G BT
JEEAEAS, Ok, BB MER. BE. SKE. 2%, I
M. BR. Bk AL BT BT BEREA. OEA. SN, HER
82y, BERAN. £HM. BHNSRY, SREBTHPELRE/HSYREHR
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BBI% T ML (PIINF RS (needle) BRE®) A2, B, T

RN A . R BRERIREE MR, WRETEERIMEHE. B—MA%Ns
VR IR AR SRS EH.

E—ALH RSP, FRRZMASYOIREY, FHb SRR ERES
ARG 2=, BIVE A B A S A s n . - 55 1 T 4k 10 AR ShI ) A 95 5 371

BREE. L. BURIF. /AL (pellets). BRUAUEE. &% ROWHE O AR BIFIASIE
VR, TREN. EON. T, A . EARPEN—AEETED,
Fiik SARM &4 BRI ZEIR ZEth . IR LT £, ARVUNESYR

HEHE AR LSS R ARBRERNZ I, EEEERE.
FE—ANELHET RS, BRI RIS S &8 AR L& S,

b, ASCE B AR B R Fe R /AN T 100 ORI, SRETER—
AT RS, RN T 60 MOKIIBURL, REES —AEH RS, 5
BAZR/INT 36 HOKEHIBRL, BEED —ASLHETES, BRENT 16 1k
MBI, REER— AL ED, FRA/DT 10 ek Bk, REES
—ASEHET R, TRRA/NT 6 MK B, |

MH, ERA—AElFER, AL WASYEIHKA. kR
WL FE SR ISR A 2. A S R ARSI SRR REN. 4 857.
LR, WA, AL ED, FRAWHSYEHIKNAZ, Bk
B HIBE SRS RR. ES —AEETED, RGWHEEY
ZEBKNG D, BEBRERESHIRNBHNER. ER LT E

i, FIAMASYINEZ, FEmsRESNARAEHER.
MH, €5 — Nl RS, FdYWa S RHERT 5 4ERE,

R S A T 861 O & R M F I T 2. & RS B IR B ). KB .
AR, BER. W%, SHTTREER, ARBRLSYEREAT FRZ K

ey (Flndh. B, N-EAE) BElRERERALE S ARKK A
B AR AR P RN . TREFIERELA, ORI M .

TE, ER—ALHAERS, RGYASWIERRT (PlmEER
FIBRRERF)) KL, MH, ER—DLHEHET, FRAWASWE
TR RN IRA . FER— LM RSP, FdATE— B[] Py 2

A TR S Y B EIRER . ER— AT ED, FIRAYEAEmE
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HiEzs 2.

TER N RP, HEEYA AN, Fral s Fifs i
i%(Z M.Langer, Science 249:1627-1633 (1990); Treat% A, T Liposomes in the

Therapy of Infectious Disease and Cancer, Lopez- BeresteinflIFidler (&),
Liss, New York, pp. 363-366 (1989); Lopez-Berestein, tHi4L[F] L, pp. 317-327;

— i Z W AL FE ).

WASAE R, “25% L2 R EAA SRR RN AT EAR AN AR
SNET. BTl 344 BRI AT LA A A 50 00 B A Bk soige ). T
AR HIF B A B SRR . SETIRREEY.

B A SAA/BRAAFEARRTRE. 8 (Bl KER . T
¥ (pregeletanized starch)). ¥ (FIWIFLAE. HEEEE. FEXE. W),

YRR (Bl A ER). WHRES (FInZR FERNHRERD . KRS

FAEE. WARAENINEED .

E— AW RF, ARUNAEGWTUARBRARBI SRS
—FMERZ M LT EZNREFMERH S :

NZIEAR, ARBAEIEARCHRILEY (E—Lestii)y iR e
RERIEY”) WIHER LT 5.

MREARBRIERS R, &5&NBRAERMEAT LR E A, H
ST — AR RS (08 25 2 B SRR . IS At T DU Tk BTk &4 .
& ERE AR B T RIEILRE. . PERAAE. DRAETUEH
SIERIRAT . AR, BRI BER. BRI, AT, RshiE SR

(flow-inducing agent) FAEF. WAAFIR ] A EHHIW-EEHIER . BF
R, WAL, BHEF . FORRF. BHERFI. MAFFEMER . BN nE
Bk A TE R BN Z AT YRR L e UEME S e Sk fE N BiE 24
RERIRTIME. ZR, WATLERAHEERER.

St TR, 255 B AT A ET LR B K I ERIEK IR . &7
B FLRB. FEKMEEFIRGFRER . B ZEATEN A YLIE
KGR Z. . AKEAAIEK. BKER. IR, FRREEE
EFE EKFZE M B BB TFRA M. . EEE BeRITRI M,
Blan, AWM. KEM. §m. B, mEZE A
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B EAE (HTFET. Bk, siikmsmES) SFEFEAE
W MASEREENE. FEENSIG . FLBARBAE e 5 kN EEE
FEIRAEFVE FRAN TR AR FAN TR () an 2 T Mok IG5 &5 68 1 FR A B kb
TR . B FREEEBME, FamAFRMARIEERFHE 2%
ERrERZHB IR . BE, K. K. BEEKERAERPEE

VR UL K BB T ZBE IR O R R LIE IR B, FRARN T RIS
W . WmBEFRA M i, EYMELE BCRIER M, B, 164
WL KEM- 7. Bimm. mEZEmfaitg.

e, FrddsYien LEEMER (Flanffh Bk, EXKER. W
B FEME. oEA4ER. NRK. RRAEAHE. BEREFEAEE.
FY4EE), BMETIGImERES. SREER. BER. —S4nE. TR
R AT 4 E 40 (croscarmelose sodium). AL . /R BRELRIEMSD

), %0 pH FETFIEEMSZ M RI(BI A Tris-HCL. BElREh. BEEREL), Biik
Wk B 3 F TH S DRl an B AR B EEA AR, BeisFI(BIan Tween 20 Tween 80,
Pluronic F68. ARyTERL), FEHEFHIHIST], RMEEMER (Flan+ e EmiER

&), BBEBEBER], A F(F) a0 7 5 3L P (cremophor). H i, R ZKH M
(polyethylene glycerol). FFLEIL . FKHBRFEH. AW, KK LFLHERE
(sobitan)fig. FEARER), FLEALFIEIPIAIMLE . RILMBREW . T EHEMAFIRE

K EE (butylated hydroxyvanisole)), FREFBI MR NELTHER. REEH
EAKR), WREFGEW-RESR. REZSMAE. SETFER. NRK),
EHERFI(BI R L FHE . FFEER), iR Thimerosal. “FEE. XFFERK
FERER), HEF, HIBFTIGIWEREER. BERSE. BRL 2. i m
FRER), Bhim (Bl an iR i S AbhE), BRI WmBE_FR _LE. 75
BR=7ZF), MR mRESE. BRREAFER. T HRERERM), XS
YA (B IRl e IaE P IE (poloxamines) ). LA T RN Bl (51 a0
LEAKR. WHRE. EFERNBRE)N/EEET.

E—NERAFRF, ZXREVAYAESYREBRAEY, EZA
EWH, ARBOLSWEAL RN BN EARR. ZRREBRAEY
BIESERRHERE (depots) (FIWAEHIER. . WD P HIHIR. FEH—AE
M7 EY, RRAAYASYREERAESY, WEZAEYFERENILE
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WITE24a 25 J5 SLRIRE I

EH—NERITET, FRAMEASY T LEREBREPEE. Flu,
FRid 57T LAF R Bk e . "TREABEE. BEWR. BRARKES

AT REH. E—NEEHTET, TLMERAZE(GS L Langer, supra; Sefton,
CRC Crit. Ref. Biomed. Eng. 14:201 (1987); Buchwald % A\, Surgery 88:607

(1980); Saudek 25 A\, N. Engl. J. Med. 321:674 (1989)).7E B — ML E T,

ATLME RS E . BN — MLl ED, JLUBEEREE TR E

CRU RO BHE , B & EZ 28 B K — 32 (S W1 Goodson, T Medical
Applications of Controlled Release, supra, vol. 2, pp. 116-138 (1984)). fE

Langer fI— S 4538 (Science 249:1627-1633 (1990))F 116 T HEBB RS .

Frid A5 LB RBERSHMLEY, PImEIR. RIER. K
BRIz P ek b, EREERE B, MEL. UKL, RESHZ R

NEW., MFERRARIRZ ESINEHEME . XA SIS PERE.

BWETE. RRENE. BMNBBRERIENERE.
AR 9950 B 55 B TR A W (15 1 i v Y AR BR Y 9 D ) D 5 B B BT 4 4

ez s, mAASPUR N PLEEBEREL S H LU0 R 2 A B B B 1k
EYHIRA S - .

ARG EFEESKEEREY, PR, BZ_BEAREAZ
MR EY) . RPETER. SR, ROKEE. RIEnbrng bl 2R M

TR EMEERMEMKLEY. BRAREIHMASDERKENEE
N REFLEYKEZ N MBE IR (Abuchowski %A, 1981;

Newmark 25\, 1982;F1 Katre £ A\, 1987) . iIXFE& 1t 0] DL hn Frik ik &4

KRR AR . ERERE. B LS WAL 2R T,
FRKBERrB S RRZIREMRNE. Bitk, 5REMPLEYHE
b, @B MEE PRI E S XTI R EY- L ERTEY, BT LAsE

DRI N D E T

EEEEA S ADH SR H & EARTUIR PRI B, FlandEidiR
& EREEFTE. BRBTRGSEE 5% LN HFERTE

MR HEENBREFREES. N THRSZ, XKAKLEDEETINAERE
EiNZRATAEYF I BB N-RAWE 5 itk B iSRS an 244
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BERSEERBARS, BT R ESATNER, Bl

F. BRAF. BB, KER. EERRBERN. ©TFHEE
%, ARVILSWBRENIERE FRZWRATEDE . 5. Naws
WA RN BRI (WREE, FoAENKEER. 58
IR, BN,

VPR L 43 TT LAVE S b (0 25 2B FT R SR 1 26 0 T SIS 4L A
2 PR AEBMEE (HEREHES T EHERERE, B

VLR I B . REVMBINZH. BB, WAR. Rk
FoRL. B EERERRN ST LA TR, Blmasis. S8,
SEMNEE. SELSSESAE, UREVR, PImRHEE. =5k, 2-
ZEEE L. AER. ¥ERE%.

ATHTZY, FdihaPh 2y Eagnih. B2, L
WA F AR EIL S 252 AT il & . SEMAR L
ST B R ISR AR, A LUEE A A R LAY
R 5255 FaT R BB RS KR, FTRBEIn . Fim.
HARS. SO, Dok, WM. 2. T8, SR, SRR, BE
B, PRESEBEER.

CE—AERT R, ARBBEASEREILESMNTMASY.
TE— AL RS, SHASWHT O IRERZ AT,

AN R, ARBTRASEFHHRE AR RLEWER
TAE REY . BHEE. KEW. . NEXWSENASY. ZERE

W RSB MA LY, FRGYESYRMESAEBENLEY, &
HEAEARPNNEY S ZSESMBENAS, REER—ELHEHE
i, EAERRPRLEYSLTHEY. RELSYSENLEY. BRI
CEESALFTRUNANERNAES. E—ATHEFED, ARENES
YA SIE A . RERIEE.

TE— AT R, AR BT v T LS DL R B A 2 A R B 1Y
R IIbEY. TE—DEHHES, LL0.1-200 mg/RAIFIERL 254 % B K4k

&4y, TE—NERTRPLL 0.1-10 mg KIFIE. BER—A iy L
0.1-26 mg fIFIE. REH—ADLHEHFEDLL0.1-60 mg HIFIE. RES—
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MNEFEHTE P LL 0.3-16 mg MFIE, SEF —ADEHETEFPLL 0.3-30 mg 19

FIE. RED—MNEHHFEPLL 0.6-26 mg PWHIE. NED—NLHETE
H L 0.6-60 mg BIFFIE . BUTE S — LT R UL 0.76-16 mg HIFIE . B7E
F—AERETTEF L 0.76-60 mg K& BES — LR+ LL 1-6 mg
FIFIE. BRES— LR FEF 1-20 mg HFE. RES DLl E D
LA 3-16 mg WISHIE . BIESD —DEiF R P L 30-60 mg HFIE. SHEF—

AL HEFEF LL 30-76 mg MIFIE. BAESD — DL RF LL 100-2000 mg
MFMELAARANNEY.

TE— ML RY, AKRPITERT LEFE LS MFIES AR
RIILAEY. E—DEHAEF, M1 mg BFIEBLHARBILED. 7E
F—MNERTREH, L3 mg. 6 mg. 10 mg. 16 mg. 20 mg. 26 mg. 30 mg.
36 mg. 40 mg-~ 46 mg. 50 mg. 56 mg. 60 mg. 66 mg. 70 mg. 76 mg. 80

mg. 86mg. 90 mg. 96 mg B 100 mg KIFI B LA KIS .

E—NERTREY, AEKHRBEATE, ZHEERAAEEUT
BIMPIHMAEY): a) AXPFTRBAETLRHEH ZHILEY); 1 b) ¥
A NBAARBRER: PrRA &5 B N5 A TR L& 24
Y. Fatk. R, f1EY. ¥ L@, N84y, KeY
HeEfINESAES, FATUAEESKINLED.

-y R, ARVREAWASYER TS, Zhwas
WRE: a) XXFTRBWAERIERTRZMKEY, SFHERMUY. Bk,
RE=Y. T4y, % bR, A&, V-S4, KEDECE]
HIEEHESE; b) 24% LAEZRBEEFEER: o BwmFl: ) \EEH.

TR —NEEHRY, ARPB/EGASYIERTE, ZAPAH
SEE: a) AFABRBAEMERTZOLED, GEEELY. M.

R 1749 % EaTEZiih. 55, V-S4, KEWEeE]
HIERAE: b) HBE—KEY: o) WMRTER: d) ERERSE: Me) K&

— 4 fLEES |
LT RS, ZARANTEFMASEAR XA ESIINAEY,

PR LIRS 2Tt &Y R EZ AR IER B BB G H AN E

NHEABAAREEME. BEXADFTE, LGN EEENRIEH, £
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{97 48 25 5 AR AR 2 A, B DVRATAEDFIE, 5HEARH
A KBRS R B2 A R N, FF AT A BT R K A 32,

W TR, SREANN, T EIMAHE RE S MK ST
FUB AT, I AT LURE B AR IOAERS . AR B R T AR AL «

TE—ALHH RS, HTAHNASYTURTEEERH, REEL
TSRS, TR A KERIEKEIR. BEFSRIAN . E— AT E
t, FIdAAWT L ASTRE . B2 TR, AvES R VLA R 2

Mg, SIS, E5—ALHHES, HEYBaT e EEn. b
FI/BRAM . FERB— AT R, PR &Mt el L4 J6 B K SR AT ]

T TE AT A
E—NSEHIT RS, AR R At T a0 A SCHTIE M9 A 5 9 O 4 4T 7 ik

ML SR &Y (BIEASTFRIAEEREHTR) « £— N RF,
R AR SRS E A WSERTME. Esl. BB

ARk N BTEREE MRS, X— AARSURBARAN RLSEE., 75— A%
FET, FIRAAYET ST HEEERS, Rt AR Bk
i Ao 1 L A R PR AT R B

E— ST R, ARBHTERRSE AR YNAEY,
B 2R 77 B B £ R ek A, 2 ) I 25 0 3 285 R W SIS TR A 7 k7 B

A RARUE. RIEXAFE, XS R ENRER, 3B
HET A 2 RABIRI A B, HEORATEHRE, 5REARH
A ) K E R AR B R M, 3BTRS IR K A A 3.
i TR ILEY, 1SRN, T E ST E BE & M 2 hr

FUBAAT I, 35 B AT LURIE BAEAMERER . BN TS
TE— LT RS, FATALNHSYT URTEERR, REER

LM ED, ARSI AR BIRBFIERILN . S
HED, FRASYTLEER . B2 8. S a6
W20 BN, B SRR, 44YETUaaEnEn. o
WFUFIER S FEB— A LR RSP, PR &Pl a4 KR

AT A7 H0 8 T B AT 5 A R

ZE— A SRR, AR ISR AR T A ST TR 00 A & B RO 5 vk
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FIEPMAEY (BEARARIMERLHEATE) « £E— N EHFEREP,

FRAARKPARHC SR ST ENASYSE R THH. EHikR. HIRE

HNEBEANAHENNE, X—AXBPEARANRESHE. £57—1NE
HWITES, FiRAESYEr U EFHemESS, HEEXAA R RPN

WEBTE T BN 2B .

FE—Es AR, TREEWIEER So-kREEMHEIF (SARD .
—FhELZ P SARM. EFEMHMEBESZAATIR (SERMD | FEHEFHIHIF

(P anEASJZ R TR AR g TM Canastrazole) . {KPESEIBELSE#iM:) . GnRH

WA FIEFE DU K E BE e IER E BE GR B {4 . K E BE sk JESE E i PR ik .
KB BFEAESR E BE AR BofE. 17-BEERIL JR BRI Ek 173-52 32K Rz i S
BEHNEIF . ZE—Lesoii B, XPESY AT LA T8 BE KB RIE,
BIIANE « PR S N1 a8 0 G A FE R o B IR AR FEL 38 95 B R T AR o

LT RY, FTRdAeWRE A& mmn —Miasr
WA, STHEBRE SARL, FIWAEAERR. . SRRk, Hith
SARM, #l1, RU-58642. RU-56279. WS9761 A F1 B. RU-59063.

RU-58841. & 4F3k. LG-2293. 1L-245976. LG-121071. LG-121091.

- LG-121104 . LGD-2226 . LGD-2941 . LGD-3305 . YM-92088 .

YM-175735 « LGD-1331 . BMS-357597 . BMS-391197 . S$-40503 .

BMS-482404 . EM-4283 . EM-4977 . BMS-564929 . BMS-391197 .
BMS-434588 . BMS-487745 . BMS-501949 . SA-766 . YM-92088 .

YM-580. LG-123303. LG-123129. PMCol. YM-175735. BMS-591305.

BMS-591309 . BMS-665139 . BMS-665539 « CE-590 . 116BG33 .

154BG31. arcarine. ACP-105; SERM, #lan, =FEF & (tamoxifene) -

4-FB=FEN .. XEHF. FTBEKS. BEFKSF (ospemifene) « JEWEH

. BES S FEES, B2 53 (bazedoxifene) « PPT (1,3,5-=(4-#
FERE)-A-TIE-1H-IEM). DPN (ZFERFE). wREF. IRBIEF
(pipendoxifene)s EM-800. EM-652. ZEEE E. EWEF. %*%’B;\ B
WK IR ESS. RU 58,688. EM 139. ICI 164,384, ICI 182,780, &UKZFH.
MER-25. —ZECHHER. TSR .. £ ARKEHEH. GW5638.

LY353581. BR&EKZF. BEKZF (enclomiphene) . Hhu I Z S ER £ .
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DPPE. (NN-Z L B 2-(4-(ZKEPE)-FHE )} LK), TSE424.
WAY-070 . WAY-292 . WAY-818 . cyclocommunol . & # W

( prinaberel ) . ERB-041 . WAY-397 . WAY-244 . ERB-196 .

WAY-169122 . MF-101 . ERb-002 . ERB-037. ERB-017. BE-1060 .

BE-380. BE-381. WAY-358. [18FJFEDNP. LSN-500307. AA-102. 3

3£ (Ban zhi lian). CT-101. CT-102. VG-101; GnRH EFhFISIEHF),
Bilan, TARIK. KEWAK. HEEA. FIVERTSIEE. AEImAR. HAKE:
B, BT, ZPREIT. WM. TERT. mERE. XEF
. B4R . M EE 5. B I E W (ozarelix) « 47 1% MK B 7
(sufugolix). HHrHiTe . HuNES 78 (degarelix). NBI-56418. TAK-810. g

Bt HEBi(acyline); FSH EEHFEIEFIH. LH BIhFNIEHA. SEEBEME

U, ke, BTASEheE, FaUfb3sda. yR{EME. SKABSEIR. KPE3EIH,

i3, FIFTME, NKS-01. R M. YM-51. 52 M. 4-520E0% .

HWH A ZURIE B (aminogluethimide). T E; 2 [E B2 2k 625 (B B 8% 52 i
BERZIHEAK, # W, ZK-216348 . ZK-243149 . ZK-243185 .
LGD-5552 . X 4E 7] f§ - RPR-106541 . ORG-34517 . GW-215864X .

Sesquicillin. CP-472555. CP-394531. A-222977. AL-438. A-216054.

A-276575. CP-394531. CP-409069. UGR-07; 2 [H % 5l Ik 25 [F BF 5« 0 52

B, REEFEEHERERE AR FHA, Flundmfls. BEEMAE. tLE
B, BE&XY, REKXEFEBEARMGIF, PPARoEAFIIIZEFL 4.
616 DIRF. HIENSF; PPARyECHE, B0, EAHHIE. mi&FIEE. B

Bd . B 4% %) B (isaglitazone) « F| #& %I B (rivoglitazone ) . Z5 4% %1 B

(netoglitazone) ; XNEAVEFI A PPAR BEofk, i, naveglitazar. %374l

.+ B K 7 #L (tesaglitazar) « 7 #& % 3L (ragaglitazar) . B & 51 4,

(oxeglitazar). PN-2034. PPAR &; 17-HdifJREEIMN&EIFH), 3p-DHA4,6-F B

FHIF, 3B-DHA4,5-FHIEEINHIF, 17,20 BREEEEINHEIF, pas50c17 IMEIF),
p450ssc PR, 17,20 R-EEFHIFIF], SENIHNAS.

FLZFEAR, UL RAZPIRER SRR BAET O . HHET. B AREEA]
HIH & NN A AR SCITR B A B “BR S 4R 29 L&

FE—ANEHT RS, KPR BB B BAHXE4(SRE)N S
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57 TBG. RSSO KRB, EaRmA ARk
EYFRVRIL KUY FTEY. T, R, 5 BT, &
fhs KEY . N-EAPseiPERAE, Frid B BALHEESRESI E

v BFR. BES. FHEEE. FEEEE. FERIENTHHS.

AR AR ERROMNLEET EEHITE ST HEERNTRIT
(ADT)HHE B RIS BRE 145 H) SRE.,

DLW ES, AFRCRMEPITIER/EFHAARCREPEEY
BITHIEBAEREFMAEEN, E— T ERGTREY, FRBHTEWENEE

P AEQMEHEETT. BHEET . IEPEHEHT. FBEENE & (morphometric
fractures) ERENIRNAEG. E—HELBEHED, BV URHAAGET. 84

B WET.. BRETERREET. E—NLHEFRES, REEBITH
AR FEMERE, E—TEHTEP, TREFREE. . F. 5.

B, BR. 2. fBb. B, SENEE RSB EREPHBITHEMNPAS.

R — DR TTRT, AR TTEF/EA S YE a7 . 7.
IEH) ME B A SE . S RENR, Bk BB AR5 e EE

BT BHEEEE. SSMES . FHAXPERREIINES. |
ERH—ANEATRS, JIKHARSCIRME R 77 2 F0/58F) F A SCHR A4

EYET R EBAXEAABELENBTFRIVEERS, e S5k

EP, HTHTE— NS RPHERERMELEEBTENEFR. £5
—ASEHT T, H KA SRR T R/ BRI AR SCIR A S ie T
HIB B EG MM E R EEE, BRAE L ERTFRMNETZ. 85

R ERERTE. BT RY, SRR SCR AR /s R 43
RALIHEYIEIT B B E M BIEEIT - EH. T EEBEE ER.
FREAFEREZELHBIEN. E—ANELBEHEP, FERITUA
FEE RmRAAEE . BB ElIfAE. E— ML AFRSY, FHEEH

AT LRI A TR SE T SEERA S -
TE—ASEHIIT P, ARSI 7 BRI/ B A A SCIR AL 4 2908 3%
DB, FlnfERESE. RERPRENPAETTH. BEAKR

BRX— 5T, fE—PNEfT RSP, AR —Fh TP 80 H AR5 5E )

BEBNTE, TREHBRAIRMMEAESHEKST. SEEF. M3
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IR, THEERTAEY . R EINEs. Reinzizt
SN NASYIER. E—ALHEF R, PR RS L ERE

BREEAIE . JEBEKIY (fispemifene) EREAIHIAEG. E—NEEHFEF, B
R 2 BT 5B .

E—ALHH RS, FIRERAALTHREERTNGR. E—/ %
Wi gRd, kBT 2B BTNER, TES— Ll
Eh, EMIREEREINFERITADDIER.

TE—NSERTES, AR BRI E Y T TR B0 5 I R 1877
(ADT)S MBI, FImlp Rl NIABERIK. B, HRThis

SBRE. BIRBAATE. & D . BMD BARH/EE B .

TEMETE, RERBIIEMENEA TS (MRS R Uk B
= (5 A TSR A MR R SEIREE S, (BRI
BRI ERF R R E R R,

FE— SRR, AKBNESHSYESEETRNRA TR
HHEE ST RPN 1 hEY. By Ed, REBTELS

1) AT B TS S BRE A SCFT IR AOME R Se i T | IR T (WA K. E—
BESE AT SR, AN A AR R R A B th TR U A A B e A SR iR BT
BT ET R ML WAR. E— BT RR, RBAEI0E
FRIgHOEER (B 1 Bt a9) LR AEHIZiR L B eiE i
R 2% PR BE. IR, MEF. RS, SR
t, RECEER. MRITESXEE A A, HE— 0 E RS 2SN
MRSy, BE, TUBERTHANEE. RESHEELEY, B
RE TSR EES 5 FE MBS . E—sesir 2, K
ECEER. A RCT LIRS TR S B BRI A 5y . E— B STHE

T, RiBem. 4RSS H PRRIE RS A2 2 b 2 A R T
I E . |

TE— AT R, A58 PR ALEE & 050 TE— AN L b, RIBEBE
A3 TR Bl S SR <2 B(kit of parts)”, FLEEBEMILL R XK AIERY
AT LA #2825, BE B AE A A AR ENAA BN RRNEEaE
Wpes s, ENEINHh. JERH. 4 BIHEK RIS 2. A, 7E—LSTHiy
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L, FIRZENEAEI AT AR A2, SEENELERE (BT
25 B AT AT AEAE AR R BT (7] 2, DUME R ERAR R T (R0 R ) 2525 #2242
SEHET R, AT LSS R B A HIN R A A BN B BNHR. £—1
Seiiy b, B T XA T BE RN B ERRENEENTE,
Bk 41L& I ET LR (G, BTR R R R E W AR E T R Tk BRI
FIPE . R, MRIRAE, XA LA ASURIKIARN &R 5 M E -

R ZIRAR, AR B & B TR IE 2 05 . BERS BURAE RO AR ST
KA RS TV, AR ARAN RERIRBIX — K. LR T AT
RASYRBLE T T B BOR . BRAREN LN, ENRERAK
B R SEHE T 2, T T B B AR O TR BR A T VR IO BB 20 SR 45 2 AR TR 1
Ak A W B A R B B 4B B SRIB T A VR BT IR R« RS AN A 77 TR
RF A R A HAB I ST 5% -

e A AW R S YR T T
fE— ST R, ARB\HNEWTURET ORERBAITIE. 1

HE sy &4, EAIANLEYWAET: o) BHEZ: b) WTEHEE
FAEHIIRRE, BIn5 ADAM HMISSHIRAE, BIaEST . AR, PEAKERMR. 1%
THEERERS . YACThEERERS . YEARDIAERAE . B FRAAEE . ik ACMHHLE.
ASHVRE . B > . BAEATS RS A L R IB AN AR EE; ©) ¥RYT S5 ADIF
AR, BT AERERS . HEARMRIR. HEARTIREMIBAE . DUV, H
TR BREAAE. IWEAESAE. 0. il B, ERRE.
BRERAE. FURE. TEREMUPEE; d) BT RSB 8 24
e) YEITRIFIRIE . RIS AR FARATFIIE I AR R (R PIEEE
BRI 0 VAT 1 BRI g) YAIT I BUBER: h) FRHISEIHEIEIR

HEE MR RFRE, ) B AERERRZAR; j) WrmRSERME: k) W\
RS G ) WITERR SR m) W RERAMAREE: n) W

FRE VMR AR ; o) YAIT PRI ATAE: p) VAT BB ) HARMEEEE AN
F/ER B G PR VAT /B S T AU, BIE A SCITIR AR TR IR TR A AR
] S T 2R

fE— sy B, AKPREDERNBRTASUEREREERE
PEFI S RAC S, Bk, WATREMANA, FFERNERARZIER
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BiEX— 5.

E—NDEET RS, ARIAEME: a) BT REVESEEN IR,
b) VBT REEFRA RIIMERITIE;: o) 18T MER B AESRIER T VE; d) 3

MAEEERITTE; e) BEMERRRS MBI T ) RISk REmE kA H
FRIERM T g) B MEPMREHFESIT 7L h) 1697 B ERRELE
FIANMETTE: ) 1B BBRESNMER T §) 10T BRI RS WA
FIMNMERITT i k) 1RI7 BB FAERRBEB AT MER Tk, XEF%Ee
FE W iR AR5 253K 1 B & R/ IR AL -SRI SR RT ) ReAafd .
RiBI =, 5% TR, 29, KEY. N-E4il. 5195, R,
AR S EANTREEAE

E—ESEiE T B, AR MLER/ESBEENMNASYRI LA T
2R N ARG P FERE A, BRI s e MR ERB

E—NEHETEF, UNFEARKEERE, SHRRFEE. AR B
YE. SEJFAIBRGERE. A A LIE, B . TEVREE. pEREE.

W, IMFENMTEE. £— ST RS, “EETERAEUEHRIRE.
A SCETR I, AR A SN FN/EE 48 AT AT ARAR B YE AR AR AL .

TE—ANERHET RSP, “E- s kS E. BEMBLERRRK, WA
WEAR . BESEEITIN. BRBREE T AE EFEYR TR AR EFEE R
BIRHRZIEFNE. BRGZEEEdE. R RE. T, BudE. B
W WERETCE) . #3848 (social withdrawal) . JE57 . BEIRFERS. £94.
WCIZEfEE WM. Bah. 5% K. HAEREIEHEATE.

FE—ANEHEF RS, RRBETERTAME, HAAR 5L
HEP, FridMERMIEY. BN ERT, T MEEsi. 1E
A—NEHEHT RSP, i MEETEWSNY . 5 — LT ES, g
BN

FE—ANEHHFRF, R MERENE. R — 1 ERART, iR Mk
Rt Ly B, RERSCHTIAR 7R UL T 167 AN,
B, MATFTRMETZERIL, NFREEHFE MEEENINEERELE
YIRI2525 .
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TE— ST T R, REA TR AT LU T P M vE RO P, (B
B, WASCHRRN, W TR, R R S R ek A I IAA S

TE— ST R, ASCHTR AL S YA/EE S TN A A YA LU T
AT &N G : iR Chair loss) « iR (alopecia) . HEBER MR
K. BER. REUETERRR. SEHUFIERRE. B RS SN

AR EBHNEESPIR R . E— MLl RS, “fi&X Chair loss) "B “fi K
Calopecia) "35AMAR 30 KT B\ TRt 52 BRI 2 o oo 2 508 8 by Sk B2 FO BT Bk

Wik ITHE, HHRBEEST, HEEBHE. B IR S b,

TE— LSl AR, ASCRTR AL SR/ R A ST A S LURT
5 B AL (AR 52 B R B SE B0 R PR VYT « FE— NS, <R
YA JEL /I T L9 T 40 R ) T 25 %5 B B/ T L9 I 4T 2% £ A IE B

I 200 0 L2 B . T i 40 R A R /N BT 40 PR <o SR . ZE AT

B, MEEIMARE TR, LSty Beh, Ja7F RLAEA SO AT LU3E

VI SR IMAEIERE, Fitn: a) I, b) WM (LM RN |
¢) LMMFERE; Fd) FEMOBEERL. E—ElrES, &%

BR (37 S M3 Z0 M AT R, IR L. 8. R
JRAT L. FAE LR B IR AT A S RE . SRk tER M. B R
. WM. FARESMERM . WA . ORI . S

HO AL . BB A R S AR B

TE— S 2, ASCFTR B SR/ RS BN A &Y AT LU T
5 AN 1 e K ) R B A A B S A o B R R AT 9 B R R/ R 1) L PR 01/ 8%
VIT . FE— NS RP, PR AR AR,

FE—ANSEHITEE, RIEIE 8B TRESLHIEE ). SiEA LR
I A Bk B LR AR T AR A HUBZ AR R g 2R 480

TERRBHA— AL, BEHTAME IR BERERETER
FERAMED FREIRIT T, PR AR aE s B N E 2 k5 AR

4k AR/ B AR E RS R B . AT SRR, AR,
22 FATESRME. 2. £ REY. B, RAY. KW, NEAWR

EAIEEASEMEEE, R AR S S TR S 2 4

G £ FF SIS R P R R
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TEARBH— LR R, BEHF RS R R ESE R RE
HIAMAE) BRI, BT RIS M AMES 2 2 U SE B Frid
AN T AR TS TR (X R T A SO Ak & /s s R B
Wi, fRIBFEY). 292 RRTEERMOEL. 255, SREY. S, Ra. K
¥, NEAEE TR A& 1B,

AT LA A SO TR B & R/ SR AL A, B AR R B R VA T R I
R R RIS 532, HRIERERE. SUVE. THMERRD. BIR
FAMER SIEMIMEE (P Sk PSS R I e R AT %
(I «

AT LU A ST R AL S YR ER AL &4, 495 AR A BR [ 75 BaVA YT IO ME S S
TR 375 i T A3 LU B S M K I R I REE, B R
B AT SEINESAM. FERBE. URE. BARBER. 5I5IRE.
SHEL, AR RSMNEX— . WFIXERHE, WLl ETRA
RS ER A S E T T A P A ST R AL &, AR AR A AL B
ABIX— .. | | |

TE—NSEHET R, AR HIREAIT MANE. MELRBE, &E
PEERA R EEHMR. ERSMESEEILRIENTE, R EaiER
BTk 28 25 25 ST IR AL S R/ BB 26 ATEEYD . e ik . AR

2z AR, 0. SRy, Rk Y. KEW. NEsk
EAIEEA S TSR, ST RS, KRR S M s R4
T 40 MR S (K AR BRI S AR O M PR GBI ER B |, Bl
BB . IRELEE. TUBUE. FEERENES.

FE— ST 22, AR HIRANGT MAREETRTRBURAS . FRIRE AR
R, FTR T AT A BT R AR 25 A STk (4 & R/ER L A4
ATy, SRk, AR, 255 RATEES M. B . £ REY. RiE.
gy, Ky, N-EAYSEIIERHENEE. TSl ESd,
L BT AT B J0. T B I 2 4 4R o ) U 3 S A A R B R 5 e A
B ME M AR T SR I AT SRR O, FUER. FEmRE RS, s
WiT 2T, XEERTEILEIEEI TR, FEESE R IR R AR
PEIRAS, FE—SeSTHE TR, AN T VAT 7 S P B A A 5 2H 1
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FIH R R, KT R a4,

FE—ANEMTT =T, ARBHRMMLEY . AE&YF/ESCENIZERIT R
F\| R 38 A4E (BPH) P (48 J5vk. “BPH ( RPERTHIARIEAE)D » 2 8 I ARH) R g
K, EREAMAERE PRI BN RESEMRE, HFHERRES
MRIFHEERE. Bl 75%KKF 50 £ 5EHE BPH, TS HEH
b, HARRIEE 88%. BPH &% SEURMTH L i RS IRBIIRE R D (AT
FUIRFRIE) « FLABEHA AR EHERE, XEMEFRME . RRATE
REth e B — AU HE IR 3%, IS LA EHE R R B sh R HE P By A BE
IS e HE 2 R T 3 e P L PR U R 3 (—FFR Ay 78 i M PR 2 25 (overflow urinary
incontinence) HIRAE, &R LLSBURBEBEFEMILIR Y (urinary failure) ) .

FEARPH—ANLHT RS, HI7 MR RIERTZ ARG A BPH)RI 71k
ALFE 1] BTk NMALA 2576 A TT BT MAER) BPH B R4 SCATIR &A1/

BRERU. 7Y, B, R, A% B, . &
Y. Bk, Rdaiyy. KE&EY. N-EPSelIffERAd e F R,

FE—EsEfi T =P, A RPIREASCITRMIL-EDEIETZ . K.
SRtk Ry, Y. A% LTz, g, SREY. RiE.
ey . N-EAL). KEWEREANIMER A A BT 187 MERER A/ S
FERER <R R . R E . R RR RS> R R 7%
1ER— AT D, FIAEEREY LIRS, B, BIE. .
i B SRR AR - )N i T 4 R DK i 22 TE 40 B 88 (cerebral astrocytoma)

=EEREE., BEUMEE. B ERIGHFELSNEMNJE (supratentorial primitive

neuroectodermal) . FARRIE. T M SUE. FLIE. XEHE. B, T8
. GlpE. SHEBE. FENBE. S8R, MBS, JUCEEN

8 (ewings family of tumors) (Pnet). FRAMNEZIRIIPIE . IR AR PY R G ETH.

FEZEE. B, AR, MEARSMNE. EIREFTHMAE. LIUE. TR
. ESAME. BE. AR, SENEgEREEaE. DEE. HE.
fitiges < JE NIRRT . /NEEHETIE . AIDS AESRHIWRERE . PRHA RS (R
RYE) WREJE. R T ARHER. WEE (BEFEmEETem - &
PEIF) 2. BAEEM. Merkel U0 . HBEMEHE. S RHEEHEHE. KAMK
7. HERERFENR. BRBAERESAIE. BHESEMESR. BWE. fMa
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B fae. COmEE. B RS, I bR, SRRAE M. IR
PEVELEIPRE . BEAR SN 5> 1A (exocrine pancreatic cancer) - FRSZUMUIE. &R
Ry, BESEMENiE. FUREIRE. AZEE. BRAMEE. S, X
YRR . RUFUARRE . BESUUE. EipE. BaluE. e, LRSS
fE. R AR T ZRRWk e . REEREE. BeRE. Mg, AR
RIJEE . BEHLR PR, SAE. BHRARE . FRE. RERE. TERE. W
. EFEHEREE. HEE. /ME. SE4EseEiINERAS.

ER— LT RF, ARPREEARSCETIR LS E AT 2 2.
SRR, Y. Y. A LuEZE. 255, 2REY. S,
ANgEy . N-EAL . KEYRETIEEA S H TIRTE. B TM E .
PR R R R S H R ERI % .

ER— LT RP, ARPIRERSCETRNLE I ERTE . KB4,
SRk, AREEEY. 1Y . A LREZAE. . 2R3, &,
Aedy, N-EAy. KEVSRENRERAEHTHTIE DN ARmE. B
HmERE. BRI RMEBESEZE RIENH®E. -

R — AL REF, ARARMERSCITR A ERILRT 2y 5.

SHE. B, fTEY. 25 ERTERZME. AW, SREY. R,
ALY N-F A KEYVRENMETBEAEHTHRITER SR (BEER
— AL ED, IFETER) - BEHSENE., BEHEARESEZH K
YERI & - |

FEH— AR R, AR BIRBERSCTANLEIEETTE . R,

Mk, SR, ATAEY. 2t BRI R, . SRR, Rk,
ey, N-FA. KEVRelINEEAERTRITESEERR. BEHTM
EME . BERERFRERERL R HE.

FE— ST R, ARPREAITRMNEPEERTZ . K.
SR, AR, AT, P LRSS, . ZREY. RIEF.
gy, N-EA KEDRENEEHAEHTHRITELE. BRI m=EN.
BALEERERBWAOE AR AR, ER—NERAFES, hdEEaRE
B AR RS CEMERRERD , Flaaid . AAE (BHEx
Y. AT EREABETARKD - ERH—ANLHHTES, Prid SARM AL&¥)=2
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ADT BI%25 (adjunct) , Frid ADT T8 ai5 IR9E. IS, Wik, &

BRI, G, T AR, TS, WS, e, B, ShEE. s

. FERRE. PAZENE. BORRUE. ORI A/ AR R .

FE— LT ED, ARPREA IR S WERILRZ . W,
SRR, B, BT, i LR IE. B5. SR, Rk,
Redy. N-EAY). KW EN TR ST AR a) Wi BHaEm
FIEE: b) TR BARSEHIRAE; o) EHIEHISEHIRRE: d) ME)EHERE;

e) BEANMARIEIRE: O MIAMENEE: g MBS HRERIHR.
TE—ASEHET B, AR SRR L S a i 25, 8.

SHE. R, AT, 5% FATES M. 2R, SR, k.

ey, NS KEWBRENMITZRA ST AR: a) ESEs,
b) VAITEIRIE: o) WEITEEERIE: d) WITEETMREEBMD): ) i4

TR O EITRBER: o @B ERKREA;: h) BIFSIRE: i) 12
BEPEE: §) BHTER: k) BITHRIEIE (EIEREE. BRI

FEIBRE: 1) REEREMINE: m) BN EFE: n) 8N/ NEEEE.
FE— AT ES, P BRI ER B RE, TR — /i)

£, RESERRNRIT A RESMNER. N, E—ANERARR, &
SCHTA AL S Y T4 7T B RE R B A TS R B AR E R, BiE S —

ASEHET R, VAT BN R TR R AT AR BT B IR BURE Ve A

71T 5 | A2 B AR S R |
TE—ANEHEHED, FER BN R ROARE. 65 —ANSeiti

Eh, FIREMENFELS D . ER— LR, FHAE N
POERBRBHEIN. FER—ALMHES, PR B RENRERET. £

— AL RSP, TR EAREHRE R TS .
LR —AEHES P, FidEHENRER ST YRS EBMD)EX.

ER—AEHHTED, FREHERNIERERIEAME. BRRD. SRk
#n. B, BHEIEH BMD ERMEERAE. SHREREARS MK
SRR

FE—/NSEHET P, B FREAYEE BB A5 RS 75 3 (0 FE 1 R B s
MEBRD. ER—ALHEST RS, BRGEREZSS RN EHRER, B
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IMEREFERK. BHALEBMN, FHLSBERSMEIH S RMEEN. 7E8 RiG

AERE, BREEFEN, DR ED, b5 ER & AR
¥hn. £5—NMERAERS, BREMREFBEEELTEFRHESRES K
BRAR, E— N EHTRERS, XREEARETEEE TR, Z£5—1%
TR, B BB RE 20 K& AU B T8 W A& BUE R Uk (5]

B mE e E—NEHATEY, BT URRIEITNENX (EHE
) BUEgEHEITRRER (nEEHEREHETD) o B, BREE

RGRAA R EITHRE A, EH, Bt UAETHE SN £5

— ALY, RINFHIEE G ReY R A HIEE . A FIR
EET .

FE— LT RET, Prid 8 REAAGE BB ERRFT . En— 5L
HAEF, ARERENIEEERERMNFERE. EH—DEBATED, ik
BB 2R R B RRAME. R — M EHT RS, TRERGAGER
PR VEE RBRAAE. £ — LT RS, TR E mRAAIERALR 5 M

fARE. HER—ADEMHTRET, iR BRI RSFE T RBRARME. £573 1
SCHETEF, BTRERAAERRE R B RIAIE. E5 N LIRS,
BT i B UG AL SE A& & 55 P B BUBRAAE o

TERA—ASEHA EZY, ik R VEE BUGRAAE & 1 B4R AR B TR AE -
ER—ALHEH RSP, FIREREE REAAER I B ER S RGRNE. §
PR BB UG TE AR A R B B S 7 B SR T 52

WRIEARARX—HH, E£—NERTRES, AERHRRHtEEI
HEVRT TR EHRARAE. 7 — LRI RS, ES AR —F

WEME AT FANSHZE, aTURESNMEEERERNEY. &

— NSRS, TR RS LEFERAEE BEIP)R .
E—NERTES, B REEL S TUETEFREESERER

(BMP); £KET, BIMREEKET(EGFE). METHEARAEKREFFGF).

HAUAAEKRETF(TGF). BEREAKEFAGF). fi/MRIFEHEEKEFPDGF);
Hedgehog 22 H ()31 sonic hedgehog. indian hedgehog F1 desert hedgehog) ;

BWE, FImEIneEER. FRERE. FREBEEHERIK. BusR. %
= VERMEE. frizzled EA . fizb EH frazzled ZEH; BMP &&8&EH, #
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R REAFMBRES; 4BEF, #HlIL-3, IL-7. GM-CSF; B{LEF,
Flanrg A s thB A7 BRIR; BfEDS:; BF#EEQS: A0
AN RSHEFIX— 55

ERH AL ED, XRHHTHETERBNASY A U S ARk
H—FEZ ML EY. SN —MEiZMERERCESPN T RAMm. 7£—

MEEHAES, FIREMELLE AT LAE S 408 Bed 40 M 040 e Bl H 48

M. TEA—NERT RS, 4T L a4, EA— 1L FETP,
B LAl MAE L i gmbS B (R L S PRI ER . X248 A A 2 A R B 30

o
E—PEERHEHFEF, NPT FEEIER S TIEIT B GAAE B

G e — D ERT R, AR\ FEBRIESE 284 (5 SERM BXH),

HT I BRI, EEA—NEMARYT, Frid SERM 2 =3k &%, 4-7
=AM XEH. ok, By, BigEDH. 5% MEsE
75 BEEZ. PPT (1,3,5-=(4- 1R EFH)-4- N E-1H-IE M), DPN (TN ER
BE). FrREIF. URMEEZE. EM-800. EM-652. ZiEEE. BEEE. X
F)ZF. BERKIRE 25, RU 58,688, EM 139, ICI 164,384, ICI 182,780. &K
3%+ MER-25. ZZ B O MRy . & S MER . JUB R EN . GW5638. LY353581,
BRECKTF. BEKSS. HhEZRERSERE:. DPPE. (N,N-—Z3#-2- {4-CGR#EH
FE)YFEERKE)LI). TSE424 . WAY-070 . WAY-292 . WAY-818.
cyclocommunol. ¥ #k Wl F5. ERB-041. WAY-397. WAY-244 ERB-196,

WAY-169122. MF-101. ERb-002. ERB-037. ERB-017. BE-1060. BE-380.

BE-381. WAY-358. [18F] FEDNP. LSN-500307. AA-102. 443, CT-101.

CT-102. VG-101.

ER—NERTED, XRANAEEEESEZBRERSS 4G
SARM W&V TIRIT B FRRIAGE, Bl B Gk E s, B8

BEES (tiludroate) SJE BEEREN (clodroniate) WHKBEEREN. L BERREL.

Rl B SRR £h . ME SRR EE (zolendronate) . ZE-EBEEE 44 (cimadronate) .
ZI B4 (neridronate) . KiEBSEE (minodronic acid) {KPFEBEEE L. F)

FE 5 5% homoresidronate.

EH—NELEHFRY, EARANGTEBESBRERENERAERD
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(salmon) . KPEE5E . SUN-8577 Bk TIN-135 BREAZipidtb &M T iR

7B RERAAE .

TEH— LT RS, XRBIIETE RGINERN TEEREEREUTY
JREEZIFR SARM WL5#): a) 443 D BRTAEY, Hln ZK-156979; b) 4
T D ZAREAFIZELE), BlinE=8F. £5=8(topitriol). ZK-150123.
TEI-9647. BXL-628. Ro-26-9228. BAL-2299. Ro-65-2299 E{ DP-035; c) M

WE. MIRETEYERSEEIMEEER; d) PilsEZ . Z2REREBIERE

/FWE; ) RANK BofASTafEduik, #lan denosumab(LARIFRA AMG162

(Amgen)); ) avB3 BAEZMAEPH; g) WEARTIEE ATP BFHHIFH;

h) && VEGF B AMZ s 1) 5283500 ) PTh (FIRFER

) ). PTHP R (RURSEBEFARRID ; k) ARELE K

Hl55 (AAES81%5) ; 1) FREEEE:; m) B#H; n) HCT-1026. PSK3471;
o) ZZPER (gallium maltolate) ; p)Nutropin AQ; q) BIFIRE (HFB) ;

r) p38 WHEMEMHIF: o) BRESEMERD: 1) BMP #HHIMHIF: w

HMG-CoA i JRBEMHIR; v) 44 K BATAY: w) KM x) Al

y KESATFR z2) BRIPE. |

FE—NSEMTRF, ARPTERTIHT SRS, PRSP
SIS ZAHRERREBIRIE. £ LT ED, FrdEEERLL. R
BATPHEFEERTE. AR DT ES, TREERL. BIFREAF
WRIEEETFZ. E—1TEHAFED, TRBERELEEHRE. £7 1%
TR, R ELMRE. ER—NEHTERS, RBEREERE.

EF LR RSP, TR EREBE. ER—MNEAEP, i
WERELFERERE. EH—NERAED, FIdEEEEFERE LD .
ER—AERTRD, FRBERRIFEEE (FSH) . £H— 1T E
P, TR ERARIEDMPMER R ERE. £ — ML/ RSP, TdE
EEOL. BAEATFEELAET . ER—MERAEY, FIdEBEERLL.
WSS B HEEL., BUEFEIANETFHSEEIME. BHEEERILR
RE~ VABEZER/BHIGETFE. FREN/ERIGETEMREEX. 55—
ANERETRP, MERTESEAENE R, Wi MR ERE R
Y. Fn, FrdiEi Rz m] LU VE AR F e T I S R TN R S 2R
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AP AT Rt ARER A K I IR ST SE T 2R o
EH— LT REY, KRB RIGIT USSR BT 5 HAH AR

KE (BB IRIREIRAED -

FE—PNEITESD, ARAREARL-GERIATS . K4,
Atk =Y. T4y, A= EaTgEzaih. 2%, £283Y. R,
gy N-EA) KEDECENIFIERHASTILUTFRIE: 1) WRTNE4E;

2)TPTINELRIE; 3) ¥a¥7~ TARG. ). e > A LS 4R0E T | S Y

WK 4) 897 T FiE). D EUESEE T UE4EE I ESE;
/X% 5) VST~ TART. ). b SR HAE T ULZESEAE LA B B A AR

MUEYRYS . TART. FE. A EUERNEE T #OR RS B EL CKD fLEE

48, FU/EK 6) YRIT . TRy . #Hl. mBUESINEES.
EH—NERTES, HTHITEBVELSEEA AT TR E R

MEFML SN BERBE AR S ARSI A ST . T£5—
ML RY, RGP RETFERBRAEERPIFTRAYHEWEFEIKA
Sk NS NES g TR, TR ME AR T EE S E RN AS
YIE1h s DBfififi?izfi/l\fiiéé\%?&'fiififi@fii%fiB‘]E’ffii%%éflfi%; B 4] B
RANAR I 2 Fk 3R T R e BT 2 BS540 -

A2 EZAMES) HIEN H AALR. SAEANRE =MRE: a) B8

— SR I RSB X EEE SN b) O LENLE; $0 ¢)
BU—AL T3k R mEE AL .

TEARICH, HFEH (wasting) JRAESERRE AR DE L UIAE, 28
B ERA LR HE N T NHET R EFAE R IESERS . HFEMERTRE AT
LAE By l anm RE BRI &5 R Ak A, BRI 3R T A B BRAR PR A,

a EHAENR R B ECS B E 2 (FlanEs s MR BERERA.
THFEPERAE th AT LR SE R AE G . TEVHFEHEIE L R K A AR E D

A 2 B A ERRADREEEENRLD, PIUENTHAZRRSEE
B AE R

FE—NEHTED, WA BRFAN, “UlZE48 (muscle wasting) “BL
“Z548 (muscular wasting) 5L A ERISBEAT IR R F/EUL A AT =6

FiB4L, SIEESE3E USRS SO RER UL E—
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AT, BTk ILEE 45 s ERS 18 t SE A E aR b hg . “IB e
YErAEAS TR E SOV B8 M (B R K — B G HEAT B SR
SR UL P OB P AT e SRR AR A

P45 2 Hh R A 1 UL P BB 4 2R AT LA DA Bl T LI 7 19 40 SR A 3
{0 JUL P 28 9 S AR ER AR M R E . B 1 B A AR Bk B B 0 R A R

. BEEERNEARSRECXFMHNESTIRYE. TR EHEENEER

FEARSE RAGEE 1058 (& B RS I UL PO 2B 3 A RA M BRI R A 2 S BN Y
BRI AORIIES . KRB RN B AT P e A X, R R
He RS BETE A I BT .

WLELETT AE iR B e sE R R 4. E— ANy
R, AR, FE. RRERERBNEN. ES—ASHETES, Fig
R R, BRBURERBENN. R —AERTRT, bRk, &
B SRERERWAN. R — MRS, PURR. KB, SR

RRE R R . ASCRITRE, 2 A TA R BRI S PITRIR .
BT BT R E RN B RONEE (IR , BV
I «

TE— NS E R, AMERIIZESE TR MRS S AN B WIZE4E.
8 X YRR IEBELZESEE (SBMA) BiE.

Frid I Fe 7 BUE R AE s, SUSE R HIE S 105 SV BE L
RIHEATHEBEORIE b o Lo P I — 5L AR R Lt 52 B S T R S
HTBEHEWH. JIEHRAE (MD) WEERRE: HiFNTIASERR,

BREIMEVE SR B AN SRR, PSR R BB,
T AVE SRR . eRIEEFRERE. BEUEERE., TSUNERER
RS RUERAR.

WVE F6 7R BLAETT AT SR BB . RIS 7E % JLERJL

BRI, HEATRERPERER L EI. B MD 2R EENER,
— ML . TREIHEVE SR B R IX LB A e B PR A Bl B B

WESR (MA) LUJLE B E s/ FUUL B B B0 0 4T . Bitm, /b
JLBRBIRE S 18 MA AR /5 LBREE/N ) LR B ISR &4E (PPS) HI—354>
TR ANV LS. FrRESaEETS. DR Rz,
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HE KT MA S X R B A S EBE N ZEAE(SBMA, thFR 4 Kennedy
) o % B X Jeflk bR 2 AR R G e, (U B, HAE

RRAERARAVE . BN EER R RS E AR, USRS AR IRATH
VT S, RS, KRS T ANETE TR B LR A B KR
XTI 7 T R B AN BUR I HE T BB O AR N . SR, AR AT
K B8R T4 76276 SR PR RN B v FE PR TR B S R

A HUE R 3T BE 2 A KB MR B 1A A SESS RO, HASME R UL ERD
THESHIRSE . TI.E, R i S s ZE 40T 0 KR R AFE T2 FE1EH
3, TH, HEEANRELSNEGSEFBRATRSBUNESE. fl, &
IS8R, et TR =ERGIT, REMESUIESE.

PEFLEASINRL SEREX. 5, EEFEAF, 25EHNA
HFUIELE. 5SS AREZL, BSUANEBRISTEASIRE. &1,
WA HE. HEERI I BE T 4.

B T2 97 R A0 T A B B 457 2 224 B 4 g [ ) A 4 100 B K
WA BBV HEESR L TALNE. IRER EEPERNERERG. 18
PR . . BIGBEIER RS T, MK E A ISR AE R .

hiRFZ RSG5 (CNS) H5 503 E 0 5 UL A 45 e MR E R K.
CNS HFEARE AT PR A B E 2T, B T8 PRAER
B E « A EML R RREF SRR G EIRE . LT EF, CNS
FE R AEM/R KRR (AD) « B (ES) . REE. WEHKR
. 5FEEHENRECEMNREE (BH .

ER— AT ED, NESNLTHASEETREERETESIE, T
U A % B AL S R AR B ISR VAT, IXRBTA I K.

FE— AN ERTT RSP, AR PFREARSFTR LS ERBY Tk,
R =Y. AT, 252 FETEER . 5. S REY. Rk, Ra.
N-B. KEWE e IEE LA AT 8T MEREFE R . RS EUR
KE[ A

TE—ASEHiT D, FrdivasT RS FEE R . RSN IE 518N E
%

E—es iy =, AREY RIGTT W REENES. BERD. BRA
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B YURAPRILE A REERE . BUEM AR T A5 BRI ThRE T #E
Rk K o

E— LTI SR, WEREIERREUREE, BIIER. BHRAR. 4%
Wi BRPUR. BERUR. B, 1BMERERSIEATR (COPD) . #BJE. &R
BROR. DUUE. MR, BRGESOIUE, TLLBEARBISE, &
BYA RN SARM LAY B ERIAEY. KA N FrasT i
FAEIR AT BN LA WRREFRIATT .

TE— ST SR, WHFER i TR Y mIENR . Epstein-Barr . HHik
. HIV. #EH. Hi& (influenze) MIFEZIRE. IO RIKHE. EER.

MR RS AT, FE— LSt AR BRI T,

T SR E B 5 | R K SR A S B R S L 1 e S A A B o DR

PR, BLOUURE RO R EMEE, 2IEMEO ) SORIE. BES
952 A R SRR TR LB B BB O SR A, LRI B R A 4
LRI PY B (K B T HE T SN R B YD

R R LT SR R BB A AIE (AIDS) , A ARHEGRIETE (HIV)
MWK ALTE J/ R AIDS HeBBAE R REIL. B HIV A%

W BN /WS 4R 0 T8 B 2 2 T B AR T T I8 &5 (SRR LT
Hi ERAULES. |

E— SRR, ARPREH T RT MESR. BIELRRE. T
B RFSHE . BURBEREH R S HARK MR e FE— LM R
o, BRI ERE IS RS AR RIRTA. FUREA. EHE
TTHIBEA A A MAS Y RIEATR. E— DL R, PrRFUSG
ATULRREER. MAEF. FURER. SRS ERNRENNAs. F
LS R, B AT ER . A0UE. ROE. BN, EIE. M
EEE. EUREBGES. AETRE. MKER. AEREITRER. T
BERY. BEREDN. MYUR. REELY. Bl REER. BRETER.
TR RERER . BKEEDR. SR, REAR. KBRS,
SRPEPERAIEAS . MOATRIR S, AR . 22 CHI AR, 322 [FE M
SRR, ALRREN. MO, BRI, FENTER. BRRUR.
HISRURNE AR . RN B, SO . DR ER . 2SBIE. ST
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BT, RS BB W R/REERY. . . iR ERE L.

R, BEEH. Q#. Wm#H. ElAM. XWBH. L3RG,
WELBE A, YITERYE. B, SRS HE. WUE. HEEE

A~ BIEBRERGL . BERRE Y . A A L FR 1 R (tick-borne diseases)~
iz, THhER. A%, BUEBZHE. INERGL. M. HURPRBE B
. NBEHBERK. BE5ER. REHRERMSGEEE. IRREREG. BR
TR, RBRTEAEYS. Boma Ji. fJEMRERVERYL. AW ERHNEGL.
KIS ARIRERHERG. MR RS, BEHAMRERG. EFEHM. DNA

ARG, fRRtEEIE. BNR. W, Epstein-barr ARG, fEH AL
PE. POBREEG. B, HREBEAFL. WEHEARLRE. WIREE.
HE W REZ .. EERERNERGL. FRERZHEMRIEZEE. Ahb#, B2

QL RPE . WATHERAR R . BRRERIER. A, SRWERE. I
RIF~ RE ARG, HEH. RNA RERE. 2. BRI
KAt UREBUEERRR. MERESEL. o, TRZH. MEHRM.

FHHUR. FKERR. RRLHp. M. BEHRA. AFHEERRE. R
AT, ZEHURGe. EYNHERR . RETFRAE. Bl RERGE., EduEp, W
R ER . RSk, B R, BB, B FE R, 255K,
HARR. IR, BHUEG. SIRBITE. AR, BEE. Fiadh

TR~ JER. B, wRiHRe . MR, REERE. . mMRER. (FE
BHEERR. KRLSRPR. &%, SRR, 54K, EBRR. R
B, HEURE. JEUHEE AR B R BB

TE— LT =Y, ARPRBEAHTEIT MENEERERK . BEE AR E.
EZHRAFEGERE .. BUsBEM/EVE R S HACHIER T iE. ZE— NS0T
TH, FRTEAFERNMEABEY, TddeavasieawniuEs.
HEATH. PERRZ. BT PRHERENZ . BT ARERNg. BT
HFREMRMNY .. BEWEITN. BITATBRENASEIINEds. 8
SEHEAET, WEFRREEREREAE. RENEFIERREGEIE. RKIFE

(BE) Wi, KR, KWELE. X MEEHIEER. WEERKR. 8t

BEREIR. BEL. HERIRLGEIE. MEETRE NE. MR A,
RS, A EREHME IRZESE . IRBIE. R-VEZREGEIE. AERERR. R
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YL ZHNURSGE S E. SMVEBPE. WER . WSS, dHEIE. B4
WHEMAR., ZBAEHEHAR. RELE. 2WRE. HBERER S

LI BRINIASE. WM. Goldenhar ZREME. X HWSEH. BEBAL. FAE

B, MEMBERAL. WEE k47 & 1E(kabuki make-up syndrome). Jo-%% K
LEAE. Z2-HEAME. FE-R K. BRI TaEREAXBEAE. K
FEORAER. LRENR. VURHEZE. WEERES. IEFAR. IIRE

. WWEHER. . ssig. EHIUR. BEEE R, S
TR BEREFR. KEDE. BHEE. B, BEE. BHEBRNE.
eEEE. BEREZHER. NEMZHE. SUR. BSUTEE. e
BRI~ B-F REGEE. AFR/REBERKE. FHEMN. EHKREREEFRAK.
BAEER. AR, EEHRE. BAEEER. S, Bgenys
B . WEREAR . UUBERAS. WIERAT. BEEAK. BULHEAR B ALK Tietze 476
fiE o

TE—ES s /P, ARBAREHTHITMEBIEM RS R BRH
KIRFE. SEEHRERIRE.. SRR/ HERS HAREER M 7. E—
MNEFETEF, TRTEER RS ANAEY), FiddEmEaiaym
PUEZS. SIEIRTTR. PUOERRY. BT PREMAERENA. IRITBEMRS
B2, JUBHZy. T REDRIZ . EREITH. BT IO WRENS. 4
HERBENPAE . E— LT RS, BRmBinlEain S . Alagille

AR AL TR, WMEA. EEGEE. IEMS. RERRKR. £EFR.
HLEEVS. HE R, IBERK. IHALE. BimHEhR. Bk, FHRER.
+ZIEBNBE. R, BRENDNESRR . EERMAE. BRENS. 8%
% BRI UTHEEAS . IBUIAF. RMEREE. BR. ILEHBR. B,
BEERK. BURRE. /&, ke, FR. BHEFL. B,
BERIA. HREE R SLEMHTIN). NEkeEk. REBERRK. B
PR~ . TaME Tk B RY . BERE. BHEEEIE. AN,
FH@E1b. R M/ /REEE. BIRRAE. BERME. BRIRA. HAeER .
AR EIE. Bk, HEER. BEnhi®E. Shseit. KEREE.
BRI SR MRS - 3L SRS 1iE

LR RS, RRPREHTET MOS0, B RERRE.
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IR RVESHER . SRR R 5 AR SRR 7 v . ZE— AN SEE
=, KRBT MELEEEY, FREeYwasEawimbuEs. %
TR, PURAZS. WIT RIS . EEVAT R T NSRS

25, BEZREIINAS. E— BT D, DSURaESs RdE.
WEFRE. OWMGSEIE. Bi. BEAUE. B, 5T, e, RIET
BUEL. BRE. BREERERE,. BEE. E-POREATE. TRER.
FBIR - BYIGAME. FHRTSE. SRR . ystnsk. BURHsE
WRERS . B R AT ThAE R LS A ERE DR

FE—Ses iy 2h, AR TR MR RS ER . BREER
R EELRESGEE. SRR/ S-S AR SRR . E—4
MR, FTRTIEASER ML TEE Y, iR awa i awRa
. AIEETR. PUERRY . T PIRMSRSKNZ . WIT LB RS
4. BURKRLZE. JaIT M RERE BRI ZY . EEBRATT R YRTT A I BRI 2N

Y EREAINE S . iR, MIRERREIEREAE. MR

SiE. ARRITER. B, BEMESHIEHIREBTEE. KRS, 8
B, XEEHR. XRET K. AR R ARSI BYULIEN
K. XRER. TAEMREARR. 1B (COPD). BE . k.

O BIESEUR. SR, B RGOS IRNUREE Tl L. Fhzhik
EE. BAOTHE. RIEWASEIE. FERE . FiR. IERALESAE. M
PR BIRE g, g, M. PSR O RUTE . SRR SR . K.
Fike ZE, AP, FRST4EMh. WPIREHALGAIE. $idJLPREBUE. FPRIE
Y. BEELR. TIIGAME. CEAMNIPRET SR, Wit. HEREE
HiE, R, SRR, BETEROTINEREERLD. BrHEEs
JiR5(COPD) (IS $E 4% 4 IS PI ZF I ER % 1 H %o

TE— LSz =P, AR IR TR MEE BEER . R AR
. EEHLRIERIE. SRR/ G S EARRIERI I . E—5C

Wi Eh, FRTEAERMEAEAEY, FiddawasibammyE
25, SRR, PURRZE. AITINEMEBURIZ . BEVATTH. WIS
WERLHZ . AEERTIMAS. £y RS, FAGRRAET
EARASR. B, FZ, S, AR, . RBL. TR B
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Wik BIRAE. IREK., BREERK. £FE. BER. HX. HEBR. HAE
. WK, ZFEHEHEHEZ. BEHKMN. 2. BERX. B, REkiER. SR

. RIEMEAEITR. FHRESE SRS
TE—ESE T Zd, ARARMHATERT TMMEHERSER. FRHEk

WE . BRI RESERE. SRERN/EGERS EAMHXRER %, E—1
LT ET, R FERERMEAASY, Tddaaasicadmit

. BTN BT PIRMERSRE . PURRE . 1T AREREIE
RITHFEMEWIY .. EEWTH. WEITASMRENS .. EARENH
HE. E—EBLHAREP, MERGERAEBEMERGER. TRXME

REFHR MEERRK. BB ER. MERSHE. MERERINEMPE
WL -

LIRS, BEMERRGEROFEI ML IEEUR S S B
ZEFEES .

S TT T, PRI E RGUFIR BIERT /R R EEER IO~ SRR
g, BRBRIM. PARFPERGURGE. RINTERER . oIS PG RIRER
1538 (corticobasal ganglionic degeneration, CBGD)- Creutzfeldt-Jakob £ &1iE -

FHIRZRGEEE. FiR. R ERER . BURLE. BURIED SHHEIRYLEE
AR F/B ARG PR fSFRMERE. BBREMA LT R, DR2-HK

AH)- LT R KGR, FEGUR. MBUK. B KIR. FisR
M &4E (ischemic attack) . FEEJRN. Landau-Kleffner ZE&1E. Lewy %%

H-209%. Meige LRA1E. MRS . AEMERER . WEERER. WKIE.
BEFER. ZRESY. FHER. R PZEYgE. HERR. HER
FERS . BRERR A BKARBEESME. URER. BIiE. F-E K

k. BI)LEZE, FhEER. R EHRE, FETRE. Tk, it
IBEFNER . ZIREGEEIMERE A ERERM R G EIE. 8L ET,

BT PR & RGR R B A AR 1R S I HERRLEEROR R .
FE—LESEHEHT RS, FMMERFETE Bell BREL. FIALER HERM

ZEY5. AR SHEMELER . SRS SMESE =X MER.
E—LELHETESD, PRHZRSFHRERENPHRMERE (CNS)

WA EIR E A — S T =, X CNS IR B FE 0] 68 5 VB 45ER ).
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X CNS f3Rfnaidn Za] LAl anZEmRm - flaaifb 2R 5518 HelF2 i
MAMGEHRE. BAEMERGRIENETERGERE.

W REREIRY (SCD BERMRELE R, 7E SCI J&5, FARMMEE i
RIS EAR, ERL T EAN-ZER- S EIRMTIRERERS, BN S EEAHE
EEEKTFRE T . SCI 81 e SRR SEGIFE A 1 oA

WA BARTE SRR, SRS TIRAESHHLSNRIE, HFEFEFEEE
LR EFFAH. BEAENRANEZWEREG OV B ISIZMRm, £

#H—EZMh. B TFEFRARMEGSMEREIM EEE, SR EE L
TEENEBERH XSS .

FE— NSy =, ARRBARFET VG &P CNS $idh . ZE— ML
J7ZEH, CNS #ifm ] LAIEMAE AR 248, REES N ERTED, 18
MANRTARERMETS), REEH—TEBTRES, BEHLARKIZE
-, A ERE HEEEk EEZ M CNS FIEHE IPLEERIRE .. il rl e 4

. PIBRH RS, HFRTRETESTIE . EaElhr Mg B T
S b diiE . 303, TRl i) GE IR L& R EAE B T ReFEng,

BlimskE, (FlanzER) . ShikE s EEE TR Bk 4. CNS R4 IERR #I
P AL S A 3T AL P R AR T A IR E . AMAETERER . AR ARSI R
Fsh BkEARSC IR0 . A REHRYT (BISRRE. SUNMES:. B (MR Y
REEE) | MREIETE R IE B R S IR SR & 1

BT XIS, ST HEZ MFNERERM. X9 iE
Wi 2 Z B R R AP LR E s s, SREREINEENIZSNT)
BE. XTHBBIRA B T H e R s widts . FREFT R . FHE
Pl (AT WBFR AT , TREEFERTETIREn g ANV .

E— BT R, BT B ONS il (BESR — 1Tl HF T ARE
BFREW) BRI 7] Be 4R BE 3% FRALEY R RIS 45 2 MR B ELEL
K (5l 2L B £ F BiE N FF 20040214790A1 F TR JRIT Bk AMA.

FE—LsLiE R, HEEHEERERE EEMEREFRAR. ALK
W~ R BRBESES . Schilder ¥RIBMEMNAEIL. BRIEA AN B REFEA
B. FAEERAFRERAR. SREEABIHESETERL.

i T R, ARSI EFEN-Z Z KIRE.. E-5-B=KH.
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i . BAENEHRREEMESRE. BB AMEEE AR REFER
BAEE S AL

FE—EElAEY, MERFERNBIERIMNE. BEAE. 58 A HEIE.
KABAE RAEE. W M- R/RGEME. PR, FBEIE. T
TBERS . BREEEL. k=, M. RAKRE. HMERRE. VIRED.
AR . MR, WRE. 2R, BHIET. BEE. UIFEZE. 3
B~ BB FIENE . WREERS. . BRE. O, mERWIE. VHERE
B, BURARAE. E2E. FiEENE. XREBEIEREIESER . RukER. 7
I, EH. FREW. BHRERIEXE.

FE—ESIE T RS, WENNERBIEIEENREL.. BAFEE,
BAHAER. EEHERE. ESESIE. NESEIE. BERRMHERRE. K
B EHFMERE. B-EZKRGEAIE. BEERERN B EMERAEMTELNHR.
XKE) - BAERGEIE. BIIMEITHR. FREMIESS. EENLH. EBRHE
SR . MERELSESIE. MER. MEUAER. KK ERE.
FIE2 RSHR . POEMS GATE. SWHAHK. SRIEMBIRK. BRM
W AR JLEFEEULEYE . BALE1E (stiff-person syndrome) .

M JEr ) DR SRR M R 45455 1 o , :
FE—ANSEHETR=H, 16T R EMERSER MR TERIEIGIT g

MERHET R VEREE, FTdEHR MEEBEEMERSERRm I, H
) — EFEAR L PH IR
ST RS, ARBIEEHETHIT AN NIRERR. BERHERR

R, MEHRESHERE. BURER/EE RS HAKRERI . £
TR, FRTEERERMEEAAEY, TRAEMBEEHEYIRPE

2. RERTF BT OLERENZ. PUBRLYy. BT HFERRRBZ.
HEWEITH. BITADMRENZ .. EEHCINIPNAE. £ —SLhE
Hr, BRES B ERE B X U RR B A2 AR iE 5% A8 (acute zonal occult outer

retinopathy)- B £ & 1E « FI4LIR - BRFS & 52 (ocular-amaurosis) « 5541 (fugax)

553 (amblyopia) TCHLIE. BEFAE. TR . L& RE. 806, &
£, BETE. BFEZE. 5. ANE. RRREN . IKSEMER . Tk
SBIE. IREIR. BEbiba. SR, ARER. AEEFRAR. HAEKME.
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AR R FERRAMEERA . B0, SUTEE. THRZES1E. Duane BRERfS
BEEE1E. AN W EE. AR, IERERJWMLEESAE. /R, IR

i BREEE « BRBER0W RVEYD 2 AT 4L 455 1iE (general fibrosis syndrome) .

FHOGHR . FRZFYE. RE . I/DBUR-BHRESEE. KIRRK . BEHPLEEE.
AL A, 4TRSS . Kearns-Sayer Z5& 1k MAIEA . BEHEAME. JHES

IR VB FHZE . A « BEBEARPE . ADNER I SR EEPEER & . Kearns-Sayer.
SRR IRV . MMEZEgE. MMERR. MaR. LR
A, IEER K. WHEAL/KM. Peter 7 H . Z. BRE A BEFLLE
JEJEANIE. PIIREAES . ML IRGE A ARER K FIZE . PRI AR .

Br= J LRI . AP EESRLE . TR . . R, Thygeson £Z R
FARER . YRR, FEER. HSSEEME. MAEERBCE BIEARIRIE.

TE—Ei 7 =P, ARARMEIET AN JR1E F1/8E 55 M A F8 38K
. FREEARE. EEZHRKERIERE. BURER/EVER-S HABRER S

Jitke F—MNEMART, FBRTEAQFEANMEANAEY), AW E

FHEDFPUEA . RERTR. PUERREA . BITB RSN, P
7. VAT EERZE. T REPREZS . WRITTEFEEERR I ZS . REVEIT
BT W WRGERZ ., EERRNENPAES. E— BT EY, WRRE

RA/EE AT SIOR BB TR NRERERR . IZERR . BN,
BEFhIRE. BRsmiE. FRMERERCA. BHRAE. WEL. ERRINE. B
R 4. HEWNETESSE. MR MR, W REELSSME. 1§ ER
K RETH. BHE. ANF. B4A. 2B, BHEEIIGREE.

2T NEKRIE. BHT. ZEHEBREAR. BEETR. BK. BRE
E1E. BIR~ DR AZEREM. BAZEMES . AZEME. G2, HEREE.
RIZIRRER . RYERIFIARIG A, sivIiRE. EER. BTRBER. Bi9R.

FEMER . R, BRER. REKRFE. JRIER. RIEEHE. WRER
ge. HERFERS. WARREF B MATESREN . WIRRER. MRk, B
PEE PR E [ .

s T b, RRFERMEET MMENEBRIE. IR RRER.
FER H R AESHE R . SR F/EE bR 5 AR R RIEIR I 7R . ZE— N SETEDT
T, KRPBEHTMEAESY, FTRdEMBEShEaWFPuEs. ok
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V. YT RO . PURRZY . SEEWRITR. YAIT AW RS Zh

U ESEATNAS . E— SR, RWRREAEERS. el

i LR, HEMEMRE. BR. SRUETFENRE . 2RO
K. BRRERESNRE. MEFSHBA. IS8, . KEEE

FE. HRENMEE A, PR, BERE. BAMRE. SEMEEHE. TROR
B, LRA5. PE. BIEIR. K&K, Ji. Bowen . KEMARAR. &
BV OIS . ALUEER . S, TFHEBMEL. WITRRE. &E
. bR R, WTE. KEB. B RBREEE. HRTHE. RA

B, BB KR EAARE. . ORR. BT, R, ik

PEIFRR 4 ZRRES . BV, FAEHR. TRADR. %t R ER. SUTE R,
RRTTESE . AR . BRATH. BVRG. P s. 12 A 28,
IS WG k. B BEER. BRUR. B SRR, STRER.

ISR B, e, OARA. RTERN. Nt WS,
BRI . HIER. EiLK. B8 (rng worm) . A . FiE. HRERE.

FERERRIERD . FSRSVEMACEE. RERSHER & . WIS, B, . Wik
RO SRR . WV HER . WRNTH . 508, Sk, fAom. Fom.
BIEE. . JEBDEE. B, ERR. BURRERSE.

FE— ISR, BT KRR R DBt FE— ey O,
SR IR A5 /BRI 55 I B Rk 5 HH BRFE RS R 35 T L SR SR R SR TE R 45 2« 5
O e R AR GHRBIR SR R NER. E— ALl ED, RiE

“ff 15 BT TE B AL S G5 M SE 3 OB B0 B ARG . ARTE B TEARE
G R HRFERRE. AR, RIEETE Bk Eoks

AT E, ARIERE TE R e RS BTN R EERE M, Hhfita
BB 4. ME—BEERNALEIREX. IS5 hBE. 75, &

% BUAEFETE 5 RS BB T AR 40 95 o B KSR B AR B4 D748, ik “45
07 $&@a ST R EES EN B EAG D, Frdy B aS I as iy

BRI, SR BEF S EG D URIVEMI DD (TRBHIEIT) Z BB ER.

FIRIE A & TR /SIS 4G D B TR, PIImTERL 0. #05. )
V5. WiEMG. JEFEL CENE R R BRBEMERG FRNSHMINE ) « FF

PEAG. BEG. FEG. RG. BRENGD. TGS, BHETE
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BiE. e, BEMtry. BRER. RERES. BN T REEAERE-.
+ ¥R, B %fi?m't&{%fij VR B RS 55
WERERE . /DRI (FRAKIRE). & ik FhE TG AR
ESEARRMEE. PFEE. T (FlinaMs (BERER. EFRE
RIEBR) SHEND . 5 0B0EH B LLEERIEA K B s Ih 18T 195
RERBEAG. RIE. BER. SEHRE. Bas (scalatina) « & SHIM
B BER. ARRMRREOEEMEIRRS . RiE GO RR 5 U & h
A”fim"HKERALES —ENES, mHAXEREEEEIEH. Eik,

LRTIR, AR, KRB OB ARBGRE” “RE”. MBI,

XLEEARERANMX BIHEAR, BRIEHIMER.

FERIEA KGR DR R aHE: H—BmED, slamsteisa.
SMGE RGO, StmtEE 0. RGO, EGDO. KBEHED; i

Bt ORI O, IR B O, 45502 51677 FERP AR A <0 2 BES

0. HE. RE A SEREERGAIRE. V0. 122G 0. Bk

O, B OMEEEG O, BARTFRAZES. AZEO%. 2MF
BEME TR DI & 4E; F0 i)k _ B O, Bk, s (Flhnih

Beth. BiA) - E (AEME. REE. BB mERARIO. K
4% O 43 ST v 2 - 1)El3:57i~flt)JD BB AR /N H LR
Mk, Wi)TEMALRK. FHMRENOIERMES . SRS 2.

Wi, mERh. PRI R A LNEEZH R ) FNIESETE R
FEA & BR B FL A O T, AT F/ER YR YT 045 D3k B BB D BT k.

M. 4. Wi, SEFES. PRUEeE. BEf. FiES. R Ik
GO EZ Ta.

SARPEERPECEEGOLMGMERE. EREG. &£, TER
. PEERGFIEX ARG,

FE—NEHHT RSP, XILFTRIIMCESYE ARG RE I AEER
EMLFIE TGOS, RS —NEHEA RSP, RCHEML&9 A TIeidtar
X (ACL) EAMAZ X EH (MCL) A A& EiniE ACL 8t MCL
REWRE . FEH— N LIRS, AXFTARMAEYHTIESESR. &
F—ANERAFRP, ZXFTRIMCERTRTRG . R — LT £,
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AR E YA TREREHE. ES—ADEHAREP, RCTREML
EYRATEN . BITRYESKPNAEER. MIhGeEg. rPRyIKE. =
. AIDS. S5, AMRIFEAR. FeltEO 138, OURE. 45, JEEE. COPD

HEREINERY . ER—NEHEHT RSP, AXFTRPMLAEYH TP ek s

HE BRI E B R E RN . EH—NERTES, RXXRmihE A

1E: a) TEAMEIFEARFFEHKIIEITIE (cauterization therapy) (BOGEEEST)
FrE 2 LMERHMA O R&E, b) WiHRTERFEAGUERGO/RE, o) Tk

IR ZG TR RIE R, Bl R, PMERRThEeRGEAE . UE4E, JFRRdD. B
JRERAAE. WUE. LDL. H=E(TG)s. A HEEERE in. HDL Wb . 75
— AN RF, FXFRAIEYHATEBESERERE (B, HEHE
RAE. UL, HRER ; FAMEITRIRHRE:; HPHEBEEMNREE
THFERIE TSR, FN/3k &S 4h 40 SV AR E

BRI 3R 5AN EE R R B RS EAIENG O, BRTEXMHELT,
ETMIREN RS SRR ABEE., MH, ¥aS%E B REB/EREN,

YRYT T XA D B B BT R B B .

B 1 B R A 5 1) an B 2 SR 5 AR — A R AL RS B 2 B A B 53— A BB
AL (BB Fk. HXMFERSIEAMGO+a5E, Bk, S@East+
SHYE. -

KRR UAERT ZE UM, SRERNELE, EEFRREHR
DHARGRIE T, WEFEERNERE. BT HARES, FRBEREE
A (B B, MBIRPIRREGHRERIER .

TE—ES T B, BAE5EF/KFEEMASR, mERIhEERIBLE S5
NREEEMER. ZE— ML AES, ARB\MITERERT RES D BUx

B
FE— ity b, AR UIRAUHE TR X8I (ACL) SiAMIAE

X #)H (MCL) 345 &4 5 ACL 8% MCL RJGPKE K 715,

TE—SCiE A B, ARPEEHATHET MER NS WRE. BRER
WER . BEHRERIE. S /eiER S AR . £—1

SEHF RS, TRTEAEmMNMEEAAEY), FTRAE5YasihamRb
A . RBRATR. FIERRSA. BT OMERAKD. BT BBREZ.

148

6565



200780034701. 5 WO B ZE116/1620

AT R BORIERIZY . Y IR MR RGINZS . PUBRSZE. YaIT AT, JaTT

SRERZE. IR EOZE . IR AR 2. EERT A, WTAS
WRGMH . BETRTNINES . TR, POWREaIE

SR, AR, BRI, SRS R . M E RS
T SeRFRIEIBERGEAE . PSR GE RBIE. FERM . 1 BURIRIR. 2
RORE SRR BRI P, USRS AT, A WRIE. A WRS

TR BEAGE. TERRRERD. A ERYURE. WMERAE. BERSSE. &impE
BB PEEEAINE B2k, BAATIALTHE. AN ERIE. PRI TIIE. M
BATHASERE . TAATIARORE. TR DREERE. BRBLAME. HIUR
AT, FRERER. BARE. O8RS N WIR. ST

B, BAEES. BHEEEHRAR. PREER. PREEEIRASAE.

FORREAE . FORARGE 3. HRIRA . BS Rt FRIRA. WAk R
KB HE Wolfram ZEH1E -

TE—NSEHET R, “PERRTHASRRAE R R o AE T IR T BE P 95 50 5 2 IR
SEUBR U IR, JHEE S KM R EIER. |

TSR, AR B T VAT 00 SR A B B R/ B A
Bk, BEERFRE, EEHLEEDEE. SRR/ B S EAermER
(7. TE—AEMHET, ARVESETMEALY, Fdasmas
AR BOLSMAGRES . SEEERL FURRZ. W BAEZ . EEE
R BT AASWRGNS . SEERTIINAS. EElirRP, W

JRAETE SR R A B AR AV . BRI B NE. SN E TR
W FEEIVES. SEIRMEIRE . SRR A . M. T, TENESAL
FE. FEHA. MQJLAEKGREE. FAAmise B, b ETERaR . Aot TS b
. EEPE. EOREIE. NG, SPELZERM. DRSNS, BERMEROR. Jad
e JARTIEEAA S, SRIMEAHE. EAKITE. B NI, EIRIER .
SATIENR. SMVEIE. PRI, PR, WONER. WHREMNK. T
EFEAL. TEAE. TERE. FEER. SRR SRS
Y82 (wvulvar lichen sclerosis) -

FE— ST R, AR BRI T AR I MR B B . [
(REEFRR, EEHEEDERE. BBIR A/ %S HAE S RER TV .
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E—ANELHEHTES, FRFEARERNMAAAEY, TIRAaVEERK
AL SRR, SRR PUBRRZE. T OB RENS. W

YLy . VERIT ATRERIZE . RITERERIZS . WRITARERM . ZEBERIT. 8
FFNSWERSENZE ., GAEERENINAES. £y RSP, MBI/
EERAIEAAE AR MAE. M. FARSER M. HHEIm. 5
RIEERV AT A0 RPEZL M (congenital nonspherocytic anemia) « E 474873 (0 .
M. ERRA . B, mE MO AR . bl
SR I 5= . Bernard-Soulier Z & 1iE. IMBEEREIRER . MM/DMRERK. WE

B RRRESGEEE. VIR TKRESIE. BEREAMA. YRIEMHEILE A&
FEER R AEE % . Erdheim-Chester J75. IR LANZL A0S ZAE . 70 B SR G 1E.
HFvVvHz=. BFVIGHZ. BFXEZ, BFXIH=. BT XT3HRZE.
JERHERIM. EWMELEA. MRKR. MaEAR. BERHNAEEK. M

I AL LA%R By B LB ImRE. AR, BRI A 2R 4
Modi A= . JERIAS VO AN AR AL R BRI AERE . TSR EAE. EMERIBEE
WRELE K. WEATRIUSEESAE. WREAM . BRI E A ME. FiEHE
ST ANE . B Y. BERMLAE . BEERE MR . e P B Ekve>
FE. BIEBEMAE. MM hEan. ENaapmlsiE. EERC RE.
BEFS ST . B /MR SRERE . AP/ R > . RH-[FHF
HoE . G SR, BREAAMIEERE. MR, HrpigRm. R
THIAE. M PHRYEED>. Waldenstrom EERER A MLAE S E P ML AHK -

eSSy &P, ARPREHETHT MERERNE. BETEEETE
LR AR R RER. EELRESGER. SRR/ RS A <A
WHIT . E—ANEHT RS, IRFEBERNMAEAHEY, idds
WA AR AL EWRIPUED . BT POERREZ . 17O IILE R
KV, WITBRERLRIZ. BT RBIRERZ. RIT TR HERGERIZ.
PUBRRY . YEITIFRERZE . WIr BRI, BT REREIEs . R EARTER
R, EEBITH. WITASWRSENS . gERIEIINAE. &

SEHET RS, SeRME. BEMEE A UEREE Y RMESIE. FEAWTES
4F . K W5 T . Angelman ZE&1E. B3R AME Y MLEY 5KAE.
Bannayan-Zonana ZE&1E. Barth ZR&1E. ERAMBLEEIE. - KE
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B MABEEE. JB-B-ST45E61E. WIRSEEME. KinttENEBEE 1S

JEZ%-&1E (cerebral gigantism-charge syndrome) . 4K 16 FH . Gefhik 18

FE B OAR 20 3 H G EE 22 7 H Costello 551 - MY 45-A1E « Currarino
syndrome ZF&51E. FEIELAZ4EILIR . De Lange Z5&1E. 10q i =441 (distal

trisomy 10q) . FREEE. /NEEREANRE. B/LBERESEESIE. BILE

W~ BRL-IE) L. ME X &RE1E. BB-W IRERETE. JER. e RMEANE
R~ Bl AR CREGE. AREKIBE. FEDSRESME. BEAUES

fiE. FH. TWERIREFLREIE. PURREGEIE. F-BIREGEME. ThuEl.
ANEREIE . 9p BiRtE. IR RBLRAEIE. MEAESYERN . MEIHERE RS

JRUTAYIR « B5 B4 & 1E - Ochoa £7-& fE(PR K THI & 456 1k Curofacial syndrome) ,
AAHEIIPRE S LZBUK). IRNE LS E. Pallister-Killian £551E. -

B IREEE 1. Proteus LA 1E. ZLRIBELRE 1L Rett LRA1E. B HUBSEA1E.
BB TREGEEIE. . £E¥AM. R18-B=K4ZA1E. Smith-Magenis
ZEE. MREE-FHIKRESIE. AREEE. ERAEMERIAR. = X

2. 13 =ZAMIHELREE). 9 =M. 1SS HE. BiE L. DRSS
BAE FRBA/RRGEIE. YE/RIEFAER Wolf-Hirschhom 4-1E .

TE—ELHET RS, ARARBATHRITMRSSGHSRR. BERE
RIFHR . MEHRAEGHE R, B f/aSE RS AR REER N k. £—
ANSERFTEF, RTIEAERAMEEAEY, FTRASWE &R B
WEVINMPIEZY . SR 18T ERRIERZY . U 1ar Rl
REZ) . RITIHFEMERRNES . RGBT, BT NSRS, gAR

HREMWNAEG. E—ELHEITRD, GHHAARHAFEREERFEX.
Ehlers-Danlos £ & fiE. FiE-W=REEE. KR, SHLKEME. &hHE£3)

BKH . ALK RBRITR. RNHERTTR. KREBHERTLR. BEERE.
TIREGEAE. TR WiF/RR. RAHATRE. B RIFEREF ISR
IR .

FE— LS b, AR SR ALA Ty MARAR DR . R R E.
FEEH R AEER R . BRI/ ERVE B 5 HAH SR RIRER B 7 5. TE— S8ty

ZH, RFEAEEMSEANAEY), TRHAEsPasEsRBrLSYR
YibER 2. 18T BRSNS . 1BIT EORIERZS . VRIT PIRME R SR
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25, PuEZs. WITTIERIZE. VAT BRI, BT RETREES . YRIT TR
MWERMZS . EEWITH. AT ASWRSKNE .. EERHENTNAS.
— s E, R ERBRETERIA. BPE. mhE. RERKIE.
o-H BHEEIFUE. SRMRERMAFES . WHHEER. settEim. Jik
MFEERT . gedmELT A, AR EMEBEEERZ . KISV FE

EBHELEESME . FWIRAE (carnitine disorders) « PEEEEI-FRGE. PEREEIR. X
K FERBIR. PEiREAIENS . SEPETFICAE. PAMEMAE. KR

FHOREEER . BAEBHR AR E . R ZRRIMGE. BERICARM . Hartnup ¥
MEEFER. MR, HFERETE. ARBRILE. FRERERKIE. &

AEAT S MAE . A4S MYE. BE S RIEE. | IME. SIEIMAE. SERR.
#iE A S LAE. RASMAE. (RIUHEAE. /RSP IUAE . REVILEE . [RBERELRS
MAE. BESERIEPL. W= . BB AGT. B AMEE. FIKK. X-82

REGEEIE. ZREBMABES. BWEAER. B=. PPERME. Melas 45
B4E TTEREREEME. REER. RIBSEEIE X SRR . £
PR HISREEN. ISR ERUS. BRILTR. IEE. SE®BRE
FRELEE B ERLZ AE . BHALEE. RERm . SELERERA. KRR, 4
MERAE S sk« PNEE . BRI R IE. RIHWR. T REUBSR . Reye ZRE1E

MR, REEFRK. UK. JFERWB. -, NEAEYIERERZ |
= B JRAE (trimethylaminuria). FEEERIMAE FRETEIFERT . 7K AR T

K. FRERR. #ERABRZR. FEEBIR2 RZK. EERBRZ.
KIRBIRER Zellweger 4251k«

s Y, ARPEEHTHT M ERREREKR
(disorder of environmental origin) « PEEERFE. EEZH KIERHRE. 5L

PR FN/ER NS B HARSSHREIR T 1% . ZE— DA RT, ik 7iEasEn
MELHAEY, FRAEGYESRRA\RLESYMPIEZ. R TH.
PUVERIA S« Y097 L ILE RRY). 16IT B RGHIZ YRIT B IR AE I 25
YA PIRMA RSN, PURSEZS. WRITHTIERIZS. e BIERIZS. WwIr iR
WHREIZS . VRIS RIS . EEBRIT A WRIT AWM ARSERZ . 44
EZRelNAE. E8ITHEAFREP, RERZHFRAEREBFEEFESG. B
GFNE G B . B, PORSEAE. MRt . Bl & H0.
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P BEERS . B BNE. . BIFELSAE. B . KBS
i A BRI RRBIES O GBS EE)

TE— ST R, AR BIIRAH TR MERAT AN . RIRER
R, SRR EGETE .. SR A/E SRS AR L AR T v . E—A
SEHTERS, FRAEARERMESSASY, A S s ARRERL
SRR OIS RAEMZIY. 1WIT PR AKNZY . EERITR. 8
FYS RGN . BASRENNAS. E—ANIHTESR, TV
AIEBE . WETASEE. AR, BT, M7 RS ST R,

FE— LB ST T 2R, AR IR BLF TATY A HIRERS . BRI R
FEEH RS SURZ AN bR SHAN LR V. E— AL
K, FiRTERERNEAEAEY, FRE SWaE S AR P A
WIT P A RGBT R. WWIT AW ARLNZ . BAEERE
NG . TS T P, B RS 4 A 1E . R S50

RS FELF . RIS, SATRBERE . MRS, B S
CLEAME. JUEEATHNERS. SRS, RIS RS . AR AR RS

FERIE . 4> BS LS AARERS . LTRSS . HEARERE. YKATA. EERE.
RIS . F-F T RAAE. KRS . JLEMRWIRERE. £E

NEFERE . KEBRGEAE. T IREGESE. (VA H & E551E (Munchhausen by
proxy) « B AMGEERE. RIETEREAR. SR ERERE . MEAA. BWiE. B
PR RTRREAME. KA BUE. FHEIERIER. ARt RIS,
OVERVEYE T EREES . FRIRAER. SRVARIERS. G5 MRS . Wit

RS . H AT AHBRE R EIE.

FE—ASEHM RS, A ie R, B mBRRER, KEnA
AR BERCAOT . BB B Ry AR . SRR AE R R

AIEBLT ISEINE. BT BT B, ST RE. T, Bt &
W, PUKERTCEN. HATIELE. Y5, MRIRMERS. Sh. D7V .

Besh. B . WAL B AOR .
FE— LA RD, NI HHARER, R RRERE. AR B

o, ST FHINT AR . WA RO ERSE | TEE . HENIAE . Wk,
Hrde | MRS RGUR. E—NEHTED, B EEMIRE.

153

6570



200780034701. 5 WO P ZE121/162m

WA ST N, AL TS A G FN/BR 1 4 BT AR B TH AR 2R AL .
7E—EesTiE T B, AR PRARIT MERIFR . BREARR. R

H % Ve B SRR FI/ER I B 5 HAR SR R EER W i TE— A SEMETT =9
Bk RIS R A S A &Y, Fridd &9a 84 kK A& Mt
Zh. AR, WITEBARKNZ. FURERY. BT MY, B
FREIZE. VRITINEEEERNZE . EEVEITH. WITRASWRSERZ . HER
RENIMAE. E—ALETERY, IPREEE. RS,
5 RErEAT 4. 1BHER. T, IR, REEFR(TRIR. LB

#. 1BHZEFL. WAL, BHERRAL. TR, REFR. HR
X). BFIEE3sig. #E. HrdJLHEE. . FPE. PR, PERTEaT
5. MEZEFER. HFERAZEER. NHEkEE. RREBEIIERE X,
CEN . g, VERBERYR . H TR AR . R A, KR Zellweger
FEAME. WD E. BWhE. RBREME M R EErEERINE .

7E—EesTiE T R, AR BIRALA TIRIT MBI BN . BRI AR R
IELEH B VESR LR . B A/ER RS AR SRR IR O T 7. FE— ST
=, R FEEIERMEAHEEEY), FIRAEME SR KA EIN
P, RESAER. PORERMZE. BT BIE RGN, PURRE. a7
SRERIZ. VAT AR . EEVAITR BT RS WA AR
EATIA S . fE— ST T R, FR IS BRI ACE . B4 F ZB(ARF)(E
WRETR), EREeAsEHZEER. BEA. THEN. FREeFREZE T
K. 1BMEIE(CRE). B, BT KEGEE. RO . 2Bk
EEME. RS MAESE. XK. BAARRER. MlimEREEs
fE. WILRERESSIE. T4, BE. 44, AR, BESIME. JRE.
LIS EER. B4, KIS M (polyartekidney cysts) FERRE G
B AERS R, BAREL. BB, BRTHR. BEZ. BRER. BN
WP E SR, SEREMSENPEEAREGEE. MERE. SHEAR.
WAFRER . BEMHIIRE R LECE BB 4R &1L

ZE— AL R, R ERREpERAER, SEES AT
zroh BBV, ZE— NS SRR, Horh AT LME TR vR T 07 v R S IR
B AE N I oS N AR S R R . MR Dkt el e B ThResER

154

6571



200780034701. 5 WO B Z122/1620

FE—NERTEY, ARBPWTEHATS R SRBREBIREN ME. 75—
DSEFET R, RFMEREIE S B R BRI 5554 T X A4

IR, HAFEAT RSB T AT, B R4 F TRt
P~ 4% FE 58 5 Thae 4 & B AL AT PR 3R R AR S B 1 ThRESE TR 2%, BT
BN AL TRETBERITERE .. BAAERAMER T AT RS 20T DL AE 5
B 22 BR B BE E SR A HE BUR N RIEH A P RE .

E—NERTES, BFEERAME, FHEBE LR SRR
(ESRD) BB MEAEREAEMERIIGEROELE, K — gt rmhERE

EEAREREFRAR (PEM) , HERFERNEOMMmAERE (EPO) &
BE, FRMEFEREQOL)SHMESKEL-R., E AELH 5HRIIE:
BORIER R ERER, BREET . a8k, W%, £l E
F, REERNEST ER TEIT SHR DR BUBES S AER, Fridt i)

RETRIBAETE FTR M B e MBI RS (ADIF) Sli8; 34 B misE
#RZ (ADAMD C(EFEETT. AR, AP, IR THRERERS . AT &,
BT BIiE; BBMERE (BB « BEE5hs (BHEsRL M)
FlE.

FE—NSEMETT D, WERFEREVERFNIFRLE, HitEEMRE, &
HEMEPBERBERGER S Z 8. BRTHREWIRRIERE RS HIUE (8
%) KFEE30 mg/RE, 20 ng/min)HEAH (WEEAR) , BEEREs

10-15 FFHIE AR (>300 mg/24 h 5% 200 pg/min) . 75 1 BIBEFRIR B3, BR

RESLEEEERARBMEBEEARZWREZREARBEMEBEARN

M oHE. —BHIARKERE, FABREEEE (GFR) fE—ERIE (7]
ReE L) WTHBE, ERPERRMEMLRERZER (ESRD) .

RN S — IR E . BB ED, RIEAREE
7 ' ISR P LRSS A A4S R R B4 & AR T R LR R 25 7T B 2B Va7 .

ST R, ARPFRERHFEIT MM EEER. BRHEK
R, EEEEERIE . RIS/ 5 HAD SR k. —
SEHEITES, TR EERERAMEA A S, FiRAEaME SRR
YRR . RERETR. PUERRS. BT OMBERENZE. BITE %

BERGEWNZ . IRITPREMERENZ. WBITAREHERZE . BT I FEEER T
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Zh. BERWBITH. BT ADWMARSNEY .. AERBCIINAE. £ L5
HEF, HEMERFREENRG. BNRIRFE. Bg. mEfmifh. MEem. #
FRIRAZIRAS . R HMER. FRTSHEBEZME. FERE. KRB HER
W BERIMHEITUERE. BEAVERAIR. BELSSA. BHERGE. &%
R~ XA, RASBEHEUZEYS (sma) BiiEUIEY%S. BERETEEERE.
R&. MEURe. 5%RFRMARHIRE. ERZHEXBRE. BEYRIE

(back tumour) . LR . ST SRANE. BARKRFGE. WEME
Y GHERIZERIBET R, B-F-R=KW V&%, SHHE3MEmEE.

BFIRLESIE A AE. /N LIRERE S BASRA1E i Mg BFRETENIZESE.
R LB EEFAN RG-S IEER-FZ iR .

FEARSCH, JHEEMRESIERSE X AR Do HLMAE. SSERERA
2R B 1) S R T IR R R BRI B RS . THFEMHIRE P LAVE N TR
FlaEERN G Rm AL, SR EETAEESARERE, FlanEHERHE, B
AR JE A SR AT DA K ENR B A DU i Bl e (planfedF a3 dh) R4,
A HEZANME O CEREFIIAENE KRR B IRER . AW AL,

AR AN RSEFIX— S HREMRIER T LUEFRAECH] . TEHFE
PR RE I 2 R A B R S IE T LU M A E M SRS B BRI
b, A EFE R E QRS B E BRI A ERRED .

ZE— AL R, REWIZESE (muscle wasting) BRIl ZE4E (muscular
wasting) ¥ LA & RFEITHER SRR/ A TR L, B35S

EEN B B LERRE EALREHL O A A OUFEIE L. ZE— N EfT RSP, B
R ZE Y5 E B RS R 1S LB AE e B RS . 1B THENLZ Y8 TE A L E X
AL EREY (BIFERKE—BBTRIFD 24T IR RF/SULA E /181
AT THEZE AR .

WMZE 453 P RAERMIAER K CLZ L H TR E B 2B EE R
MU R A SRR S E. EARSBEARBEANRE SENEBRE
R FERARENE B RS RBOXPIF S ETIRE. TRRBRENEAR
BRI REENEARSERIENNAZEAMMBREHEVEERsSFEUR
BRI RIZESE . RO FARE BF A iR e r & 3, 552
TREEER T A B FTRRACSE .
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VZEGETT LAME IR 0% RIERER (BRI A KA ERTT
K1, BIanZoREIS ThaeER) NS RMAL.

FE—SsEii T b, AR ERMH T RS SBBEVE R ITT
. fE—SsEiir =P, AR PR TGRS ROMIERE. &
BB SN T . s ES, AKRKBRAHETIPMEIE
EEH ST Ee RS hRETE R A H k. BE— AR, Friddy
HEEIENMEL B SA KRB ESYRMEIRNAEGY .

TE—ASEiT R, PR e R 2N ISR e IE R R E R
B2, R —ANSEMAES, ARPRERHETEIT. T, J0H. 6l EUEH]
BES R MEEREN T iE. R —NEHTRY, ARURAHT
YEIT . B ). veksb B R AR AR B AE A RO B B R AR
W T

S R R B AR I BRAE A R R RN B R S A E > . TR
B A5 T K B e B4 T 24 B AR g ] e B R AR R M AR TR BE S B 2=
45, RER, KIEROERRG. 8%, 5. QIGEUEEREE S,
HIR K B B LS A AN R e S AR L . ARG, Bl —
SRR KA BER G, el RERBURHEE. |

TE—LesEiE T R, ARPEREHTRT MEREFEERIREURIE. &
R AEFRE. EEHLRERRE. SRR/ RS HARMER T,
TER—ANERTEY, FrREEERRARELEAE: a) REH%RREERE
ZE4E (AIDS) 1H3E; b) SENAKBHXMEFE; o TRIEMN/ES TR
FHRPIMNEE; d) BRI o) FEIENIRA; D HIV HFE:; g) HUTEERTE
IR A E TR EMEAFRRS: KPENAER. MTheER. PRyLK
Wi, FTE. AIDS. 8. SRt oEIEE. OUR. Fefh. EIE. 18R E
PERFEER (COPD) . BERMERFWER. MEERE. RERE . YUK
F0/EHIER .

7E—LesEii T R, AKX PR TET MENERORE . BRE AR
%, WEHRERHRE. BUREF/EHERS SRR T E. E— 1%
M D, PR TRCRER /DN URELEE G EME. E— A ElTES, B
R RAMEEHASY, FIREESWEE AR TG G AT
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F. POERMZE. WO RENZ . WIiT BB RSN . ST PR
ARG BT RERIZ . AT EREEEORINZE . EERITH YBIT

SUWRLNT . BEBRRENINAS.

7E— ST, AU AR B LS YR ARENET . Bitn, 7
— AR, TEER. RERRERAERIATT (e RRE A R D
th, ZhAR LAY IR VAT . B, E—ASERITRT,
INAATIR R AR R UGRET, AR B 1k &4 3ET Bl BhT VR BRI ST

& TR AN E B R, TR R AT AT RS B, A2 RAR .

REREE . BRI, OIS EOR . IR SAE. . BRSNS,
TE— ST R, A% PR T ME IR T BE B RS . BR

EE R, EEEE SR, SRR/ -5 AR S AR B 77 725
FE— AL RSP, ARPERAHT ST AR ZImIETT S S R T RER
ERAS. BEEERE, EELRERRE. SRRV S AR HE
I, ZE—Leseitir 22eh, MEIRTHREIBAE R BVATT 31A8M0, BrkiasT
MASCE B R BB W . FE—SeSTHE T SR, MEARThREBURRE T
e B B R MR B AR ME 7 . ZEJR R MR TH BB AEAE P, P S ERER AL
A G ARNEEHEEER. sty =, HARTDASEIEAE W] AL B o R
FR. EH. BERRENETEE. FRAER. R AR
EEI, E— ST R, 42 EMRTEEBENER. E—RLii)T
Ed, HATESEHS. R, PETIRSARE T MRS KT TR
5. TE— AT RS, PR EaENMES A, Fidas
W A AR AL S A2 . SR, PURERY . ET OB R
ZiZh. WITEMARZNZ. WIT PIRMZRENZ. WTREPRNZ. 8

Fr W EEIE R 025 . SERVATT A VAT IR LERIZE . AT B ORIERI 2
BURYL ., VA T RFIEROZE . AT SIS . BAEEREIINAS.

FE—HeSTHiTT R, ARVIREATRT MRS RS BEHL
BPE R, R RESHERE. BRI/ NS AR k. 7E—
ASHET T, AR R T RIT MEZIET B S S B RE .
PR HL R R « JEE LR VE BRI PR BRURAZ A0/ Y B 5 HAR SR I REIR B T 85
TE— s =, BRED REBINSRERED . E—SsSEilTET, BR
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Wb BB R ATk, ZE—SSTHIT B, BB SO L E R
BB EE 1-2.5 MEEMZE (SD) WEBEE. E— M SHirss, B
RITEAEAMEAAALY), Frkd SWa s AR\ SRRy .
GEEHH. PUBRRS. W LDMERENS . WITEBRRKNY. BT
AR RGINZE. VT ARBRIZE . YT IR TERORIZY . R BT

VBT AR GIIZE . JATT R BORIERIZE . LB, T IO ZE. YRS
BRERIZY . dEE EEE IS .

TE— STy R, A& BIRAR TR MBI D IURA .. BRI AR
., EEERIERGEE. SRR/ BN S A S MR T 1% . TE—V5E

WiJT S, A% IR Ty MEIZIRTT 5 SO IURES . MIEHR
. EERRIERR . B/ BRI G 5 A S IR A JT 1. TE— 1

SEHETT U R T E LA B . NSRS, DUUERE X
B A WET EHES R THE 2 Mt mEE RS, £
Wi, MU TEFESE: BEEE. MHRR%ESE. BRENLT
Ye L PR, BRI AT, RS NAL. BEERIRITIR, 1 R
PR BIEAR. ERVARENAENE. B3Rl BHRAR. &
BAEAEAR. f4EE DRS. ERHENEER DD, SULHERNE.
WL RARSeAs . 4 e R AL RIS . LR B . BORER. .
PR IEERECR . ISR BRBIMARE. ZhRGRREREIL . BERF . S

AL, FIEIHRB IR BERIBEE. EE— NS ES, FrRsEas
AL ZIASY), FRAEaYas SARM A WFTEZ . SR .
PUBIRR 2. BT O S RAEMZ. BT EBARLNY . Wit PIRMS RS
25, TR ZE. RS AR IZE . BRI WIT AN WA

GEZs. YarT BRRRAERO 2. PURERZE. WITHERLI0ZS. TSR, 4
EEREANIAL .

TE— ST R, A5 5% IR AL A T v T AR 0 I SCRT I BB A/
RBENA S B ERR. B REERE. SRR/ %5 H A
KHRER . TE—ANSCHIAES, PrdTEamaMELaem,
RASWEEA RPN WFTRES . SRR FOBERRS. B0
I R NZ5 . VAT BRI, BT R IRME RSN, BT

159

6576



200780034701. 5 WO B ZE127/16201

25, IRITTHFEMERR N . EENRITR. WWIT AW RSN . 1T BIIR
REMIZY . PURSLZY. WP ATERIZS. YEIT BIERZ . HARENNAS.

NLZERRR, WNARSCHTIR B AR K B AL AR D7 iR AR AR A 45 2h A SRR
LA EE S EMAEY, LUBTITIREIER . BISEURIE. & P43

FITi FA) ¥ R0/ B L AR E T B B AR 45 29 4 SCRTIR Y HU B VR IT 71, AU
RN RASHERIX— R

ST RS, ARPRAHETRAGIWIL . K reOrgRn~E
Wy d7igk. FE—ELHET RH, A RYPIRRALA TR A BN A )= £ R T
o FE—SEHETRYP, ARKPREM TREARKEM S &A= 8T
%, Bl i, BERTRSS . BT RY, AKARHE

T KRG (BIanr=EE3G. PHgadE) B4R~/ m &
FR (Bl nesE e peiE b, sRtEsh D Bk

E—NEHEHFRET, FRTEEEEMEAAEY, TRAsEs
AR B KAEYFIPUED . SRR PURERRZS . 18IT L IE RS .

VBT BIRARSIIZ . TP ARGRZ . WITRERNZ . BT R
BIRIZS . BEEWRITH WIT N WRGRE . 7 BAORIERIZY . PUEkS
7. VRITRFRERIZS. WIT BRRES . dEAEER. BRI BER (E—H
[ERAER A TAR) « BnAS TR FEMAREETN. BeEflInds.

ERH—ALHEHED, AR\ARERTET MU TRRITE: 3
AT e KBS RN FH SR DI RE ORI . B A H5EN TS

1k AR oh BEVRECIR RN/ BRI FUREIRES . BRI E K IR . AL BEIRAE St
SI#2f BMD TR, POBFETE SIE REAE, B ik a8is gt
P45 25 JCATIA K SARM.

ER AL FED, ARPREHETHT MR TR D
JLBRIEAE RN /N JLARIE S SR B IE R ERBORE . MHIRE S RIBEINE R
RE. MFRBFFOULS . MFRASHHREEERIIGEAE, RTEAE
R AT NEYFUELE LIOFHIR (RATRBITRA R = HAF
X—&) , F/SUETIRIT .

FER— LR, ARPRMHTET A YRS S RS
Z (OPIAD) Wik, Frid kB m MEL%E A SCIT R I & I EIE
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RA] 300 BT A R R 25 55 . SV I A3 RRT A 57/Be) i BE i ) 40 Kadian

SERENG N (BT B SRR R R U/ BRER 25353k 48 FDA #t¥E) - A TiEITiE
V& R Rl ms B BT S0 /BR) R B . TR 77 ST e JRg 18 P A B e/ BT A
REWp . T IA9T AEE A A B8 M TR 4 S R I RR) 4 F/Fe) A R

R —NLl T EY, ARPREHTRITMERGER. BEISEURLE
(773, Bk 7 B 5 18 Bk AN 25 A SCRT IR AL & )RR IE B PTRE M R
2 (BImERY. FORIEERE. EEOF). R, He2 EBig D2 25HED
FD . PERRAY (BRI FSPE. B-RPEY (oxcarbamazepine)
%) EMNHIAEY.

TER—NEMET RS, AR\REHTFRTEBEKBMERR . ESEUR
REFI TR, B 7 =B M BTl IMAELS 25 A SCRT R Bk & AR A T 77
Fvayy (PEMES . MBEELE. SMBEEL. FER. BRIE. BERE
=, IHEE. L-FIRIEE. SERM. Hik#. B4Er#. GnRH 7). ADT.

R ATIR . U RS, FAIABRST (peripheral irradiation) %; %% &
EFLE MAE (prolactinemia) HIZSYIVAST (GBIT SHT2 S24A4EFH #) M5 fe:
HOFTINARF . SRRt I i RIS BAREALERINHIF . SIRPTIER
. PiRMLEZAFIIFES B, M-, AR EMEREK; L% BREREH
1kt 2t A SR, H2 ZABPFIGImENRE T RERET, HHEE,
FEWIE, AR ZBoFEHF (AR, BB HKEFIERD '

TR —ANEHEHT R, MALFTRA K \RLE AR T (et
HINEFARIEFIKE

L—ANLHT SRS, AKREREARFTRIEY A TR AR AR
BE%. R AL REPR, ARPEB/EASCITRILSERETE.

. sk, =%, TED. 252 EATEERZ L. Zigh. 2 REY.
R, R, N-EA. KEPSRENNERAEEE ST elINdAsY
FIE TP A v .

LR — LW EH, AKBIRGEASCETIR M L-EERILETZ R
SRR, R, TR, SRR, 5. 2R, R,
Reidy, N-F4. KEPREINEEAEGSRESF elmHEAEHILLT
Hig: W@ EE e BAR, Wr BB DIUE; BB RS: wEREE
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B BOEE; EMSE (profile) , HEINALA =/ AEEE/NLDIHE:
BN E/BMD/B SR/ & ThEE: W/DRRE; Se R RE S RIMAE; R (5
B REEMAE Chypercortisolemia) ) ; MRS 4 EAH < I AEFEAE B8
PRI -

ER—NETEY, TR MEBERERE. BEWAEEEERR .
EH—AEHTREY, PrdMEaT 4L,

FE—NEJT RS, AR BIREAR SRS A T80~ o 4
EHR. BB —ANEHEFES, XMHRERESAAREHLEEE
Wz, K. Bk, R, #1749, AFEEREZNE. R, £
iy, k. AN, N-BA). KEDB el EREAE.

FE—NEHHRF, IR MEEEBRERA. WERERRERRK. £
A—NEHAFRESP, M THE.

SEHI] 15 B, ROBMLEREBAREER, ER2EBERERERK,
Fith, XFMLEFTUETHRIT S EHEBERZERNEEN. TERES
F7E, ROIMEWHR S e ENRAK, REXEIFIEREMPUEEEN,
B, fE—ASEHET RS, AEBERITER TRE B D JUE BB R
BRI E .

TE— A EHT RS, AR R ERAT . R
SEMTED, AXFTRNLEYIRERERIIKTE. B —NERTRD, K
XETR SIS MERE EKTF . BAEERNIEREDRBI B BE
wmEAEmN, HHESEEMESRR.

FE—ANEMEIT R, AR LEEWERPTEHRKE, EA—
e R, HIWERERNALRKFE. E—DNEHEHFRES, REEENKPE
e ERNMEKTE.. AN, AR\PNEDNEINEAIERST

. EER/KERT DRSS EARN G S JTEkIE, Flan@Eid e
I ELISA RF &Sk E .. W A, 7B A AN R S ERAEATT
FEFE RSN R Bl Ak P T 5 il e B R K.

BT EES5ESAR. BEFE. BIeYRgEHEFER R, L, A
N/ R ZE B A RIATT « TR . FNEIE B ARREE MR BEREAE . PR

HERERE RGBT . ATERNAKEITUSEGRZ &8k, Bbay
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A, WA EAMAREEREE, FEUL, TTREE R TR E T IEREE .
fE— AT, AREBIEMEE"E X0 g 7E 5 Pt 2S5

1A EE 1 AR I B P PR SRR B R T
FE— AT RS, REAEPEEM RS J R T IERES | A2 .

VEN B REE S . B ERRETT N ER SRR R T IR R E . IXPIRIE
HIERR IR B R 4. T AUEIRAG . MRS, & FL LR .

REERE. Hu =R e is FUEE e E AER PiE R, FrRisRA
LURIE S AT R4 A B AR B S E A (VLDL) « PEEREA

(IDL) . RFEEKED (LDL) IEGFEREH (HDL) .

2.5 7R, LDL-f8E B MR & ik 5 ke ReEih A 35, skt
FEAL, 2 B 43 M LA BS 5 7E 3 By 5 2 et bR 3 ok ) P B mR SRR R AE 34T M

. THBZER, 1 LDL-JEERKEmRKFES B owRExR. e,
HDL A8 & B MR K 5 5800 2 (B A7 7 S A 5%

Mk = i S B E EEKF (Hh HDL-fE[ERE. LDL-AH[EEE. VLDL-JE[E

I R L B ks - AR FE R () ) AR — 52 2 TP R I R AR RS A4 ARG R TRJK
(B R, BNk REREAL AN LDL B[ B 7K S 2 18] B S BBk b 3h B R RE AR Ak A s

1L 35 B K S 2 (A B 2B S B e 1B 5 |
TE—ANSEHE T R, AR BIREALS A SO AT KL S T s AN AR g

S R/ B B ER I B K B A F vk ZE— ST 1P, ARIBA KA
X, FURAMETR Bk B LA —FER S MRE: SRR LAE K 3
Mg, TREEE., F/RFERER. &h. PEMEFR. REEFL.
BRI ERE. SRS E, WAEARPHETRAAFTRINE
WIEST B A, ST RS, PR YERA S iRkt
FHRAMERI BSOS, X RFTR A TI8IT s i0sm . RS AE R —F
FE.

FE— i, AR BIRaT SRR R HARSSER, Bl
AR MRS . AEIMEHIE. B EREREIMNAE.

FE— AL RP, LOEREAERME (HIN) « FEhER (CAD)
B ERE . ZER— AT D, AR IIIRMEA IR SARM (LEWH
TRk B BT Y L0 T A . FER—NSERET R, AR PR
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LA ST FT IR BIAG A B T e T SRR R AL I F T . B — A SEiTT 5
H, 2%k B R A SO IR AL S A T B M FE O AR R T ik . FES — AN SEHE
FERd, AR AR ST TR LA TaT O BEERARE (RSO
R~ DIEEARSF.OAESE. OERB KRN FE M0 J13EHE (cognitive heart

failure) ) HMEFH k. EER—ANEWEFED, AR\REAFRELA

Y TR CEFEZENE R EHHP RS L) MERTT: BT 1 B
I BRI ARSI X S R0/ i B4 F 7 i

FE—ANSEHTRP, AR PIRAF TFIAIT . TRBHAMA RO I R/ E5 ik 1
IR R HEFE TSR 178, BTiR A IEL RO BML AR ET 2.

K. BRItk R, FTEY. 2% LRI, 5. £ R,
Sk, REid. N-EwA. KEYBENIEERES. RESEENNEGY
A, TE— LT ET, BRI B FE.

fE— SRR, R 1A YMEE LDL Fl R EERENKFE. EH5—
AT, RO YREES R LDL S E B R K

| TER— ALY, R 1KY 5FE HDL KIZFIBE 425, 765
— A sy Y, ROMNALEYSFE HDL M FBEESZ. 5 A%
W7 b, FHE5 HDL RIZ57)AIEAEE . £ 5 —AN i r £, FidF & HDL
HIZEFEIE TR, Rk U aFERFENFF (Lopid) « MIRRHFIEM A
A FIAEE TS (TriCor) - YER—/NSEMEF RS, FH# HDL BIZiHIEIEHh
TG, ER— AL R, T HDL MZ5FEHE 1- B kEE-3-550
IR Jo B2 o

FE—ANIHE T RT, AR IR T RAEMERIEER R K F 5%,
ik i aiEa R AE Y2 bR, KEaWw. N-Euy
BENTMEBRA LS. RESTENWEEY. E—ALHEFED, Frikik

B RS IRERE AL R AR LR, T REEE. FURKIBERK. . T
PERT . BT L. ABELE AL, EH. SLEREIINERAE.

AT RT, AR T T MRS R L R S AL
B VAL IS RE . TN I RS . B B R RE B I AE) 1T ¥,
i 77 I [ TR MAA 2R T AL B s 522 LT m . KE-
N-EAMBRENEERAE . BESEENMNASYNER. ik igaEa
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LI ERR . BEEERELSHEMNTHTHIT LM E SRR MLERER.
[ 11575 4iE B I B 9o I ) — R B PP 24 7).

FE—ASEE T R, ARBARESE AR IEHERESI T, Fli
I VEIT IR MR R TR .

EH LR RS, RiIBRXHTRIBITERELEZFENTRIERER
ITHESCHE, BRAETIREZEM. LKA EER. BESEEE NI, &
B—AEfir P, EEEE BB, FlREKEIIZE.

FE— AL RSP, RiEVERF RS FENAEXERAENRZ, FEA
SIS KRS HBEFERK AT kil 2 o8 B 5 = WO AN FRIW
(IDDM E% I Z9%E FRI% ) BRI FR 5 2= A B0 FR % (NIDDM X 1T ZUHER IR D -

EH TSGR, RECMmERE a0 E"FE7EET 90/140 mmHg

RESHEESNE. SEEnET DIERERLESRE. OUIEE. FIEER
i T Ao 9% 35

TEH TSRS, RBFEP ied TR S5 w4 iR,
BT ik A2t i 7S J2 2285 B I A Y BRI e B Rl ZEEL T SEE T =P, ARIED AT
TR DEIE & ThEERIVE S R A FErg, B350 135 .

mH, BEER, HEREW KL GelE B E 2 0 VRIS R IR
1 s % (Singh 25 A, Endocrinology, 2003, 7 A 24 H) . Hik, Bk
WA BT T 2 ST 1 BEL L i 7 A R RN /B 2R T 40 B Ak B T Vs

FER—ANEHGEF, ARBEYEINE. EhEEF MBI ERNTT
%, BrR 5B R TR MRS A ROE . 3N ER{E HE AT iR AR A B
BRI ASCITR AL &S R/ s 2R FT4EY. A, MR-y, 4%

EATEZRE. . KEW. N-EAD. 9. ZREY. &k, e
FHER A AP,

ER—AEHGTEP, AEAY AR, B, sG> MEREEk
15, BT s M TR MAS 5E K. Kkl FHIEmEb g4
PRI AR B R AS SCRTR AL SRS S . A7, SehaiE. AR
Y. 2% PRSI, kL. KEW. N-FA). . @AY, R,

EMPMEEA ST, |
TER =T RY, ARPY RSN SRS TTEE, Briddy
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VEALHE ] IR AN R 45 2570 BN BT A A 1 5 7R a4y B B R AS STRTR B 4L
AFVRELY) FTEY . TR BT, 27 ETERZRNE. m.
KEY . N-B4kd. mid). 28, &k, RENNEREAENPER. &

— AT RT, SRR SRS BERETR AR AE. BERE
EREfINASE.

ERH—NERL RSP, KRAY M REEERERFERNTT
2, TR TR R BT MRS A E SR T M KRR E SR E A E R
BRI TR LA RIS, AT, Rk, RiEr-9. 2% L
WTEERZINEE. A5, KEW. N-EAY. B, ZREY. &iF. el
ERAEHIZEK,

ERH—ANERITRT, AR BB B U A BRI KT,
T3 77 B 18] B A 45 2578 RO B i A~ A i B e A 0 L A I 2 )
ASCHTR A SR/ BRI AT, R, Rl Y. 2 Ll
2. . KEY. N-EAY. B8, 2REY. & SRENNES
HEHI TR |

TE B — AT P, AR RIGTT MEK IEREEM SRS R 1
T, FrR 7B B BT AMA4s 2578 B IT BT A O BE R EAH S< B4 C
KM E A TR AL G AR fTEY. Atk 9.
i LR, AR, KEY. NS, By ZEEY. Rk, 2R
EATNEEAGHIZPER.

FER—ANEMHRD, AR\ EIAP EH). MHsSEE- AR R
REAB SR SRR 7, BTk Ty B 3E 6 ik MMALS 25 PR =51
059 T ok A A 4 114 B BRESRE AH 5% B0 AR 2R 18 B B B A SR iR B4k & 0 R0/ B
Y. FTE. FAaE. AR, 2% EAHEZRE. 2. KEY.

N-Fy. 8185, £ REY. EFRENPNERRGHIR.

AL RS, FrREREARAAERIER/ME. £5 5%
W5 RH, FIRRERERTR. ER—ERTRY, FrdRiER 0 2
RIG. FER—ALHEHED, FdRERMEREMN. R — LT R,
FTdpERZE . EA—NERITRT, PR 2O .

ER—ANERTRF, AR\ EFER. EH). 1w ME R
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RUIITIE, BT SB35 A Bl A 44 25 A SCRTR AL & W F1/BEE 2R
. SHk. RREFY. 2% LTSRN, A&, Ke¥. N-248.

g5, ZRAY. B, HETTERA S P K.

FEH—ANEHTED, ARPS RS EHT4 e 75iE, ik
07 AL E 1] ik AR5 2578 2R 2R BT ik A 1 T 40 B 4 AL O B R A SCRTiR
LS R/ER Y. frdEd. SR, R, 2% ErriEsz .

i, KEW. N-Bib®. widh. £REY. S, SeEfINERAENE

E—AET RS, ATREMLEWRAT: 2) 1857 T EHl. 70
B AR REAE; b) N, HhE{ES A E; o B, EH. Wk
BOEER: d) MBS o) MURBEAEREREE; O HIEIEAN
UL g) Ve T TABE. IEdl. IEISsE IEREEAR S BRI 2R, Bl
Mk, FXWH. BRFK. SERPERA (MODY) . mEMIN. 2K
MBS h) FRK. E&l. MBS IERi s 1) SR T4, F/ER

j) BAEE R K. .
TE—ANSERETEF, ACFTRHLEY A F 1697 8 IEE R R B St R B

BT BERIRAEIR. S —ADERET R, ATRMAEYHE TIRT SRR
TRAESE IR RAE. XEHREESRE: &ME (HNT) . RMER. =R
FEREALE O . BB . BERR LM R (IR fIkMH. AARE—4
B JE (LLRETEVRBI AN L 40 R YT R L C RN E BRI I RFE) « W
G, SIEIRE IR RR. Sk TFRMERSLE. R CEDEAE.
FIhEeTERLE) . MAER BERFRMERR) « IEMeS R E R,
Fe MO 1 FEYR . JERVERERIMAE. AEREE . ®mHM=EsMAE. =AEE M
KE. AT FFRE GEMERE TEREIT PEAT 285X NASH) . LA M BRIFAH < 1 B BKIA

151 Gk PRI A BT EFRZE (NLD) $ERIRAKAE BERRERIEAE) « K
S8 . Digital Sclerosis. #ERUEFR A ZF I FR B BE BL R

E— AL ET, AEERMEETT B, 305 LT AR5
SRR RIRERN T (@) 1 BUBERR: (b) I BBEIRR: (o) FIEFEHEZA
B (d) SBESEME;: (o) BYSREIL: (O BW: () BERRMERZ; (h)
VEFRIR AL ER ;D) FERTFFAE; () MODY k) O MEERM, FrdiiiEd
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FE W TR MRS RO SIS R,

FE—EEfA P, XXM IF/EREEENMAEY T LA
T 5 BBE IR A S 95 R BURE N FHBRVR T - TE— DN SEHE T |/,
FRBEIAKRPBIFIER TR MR EF 1 BGERE B ME. T BB PR A

FERR B ABEH H B R ASE. 90%KMETZE 2 Wit U ERATR B 40
R REBIRRE, Frd iR SR SAMACA ik, A ERILREE (GAD)

PR B R(AAA) DA, REXMIEX B RBRE R K ETFILEMF/DE

b, BEEETURAETAEMFER. EEAMEFEY A HREN B 4RBIR
HERMNFERERT R, MAFEALSEHRETR LRSS ESW LIRS 1L
NERTHEATZE. &%, A 1 BEREETERSZRITEMEFmE
BI1EH

AL RET, ARARMET O BERRNTE. 1T 35 R
VLR &% SR ARPTAFFAE, T EL7E 2R 99 I I 3B B LAJBE 59 28 43 WA AR et AR
EAFFE. MRS FWRE (ZERESRIEE) WAexHE@Esm, |

X TR R E N, MRBESRRERNC UL TEEHEE

WIS, AT, FEERRHERE, HINHHITHE B T, BEHEREBESE
HXTEA R . REHEF U BFERKRONMERIMHBEAYE (RREE) IR
iE. SRS RVRIIMNFEEZIEXMBIIT. iR EEKITHZRESE

WL, RS MBEAZEE, GREMME . AN EEEREXE
M. FREF=AErEE R VLDL Bihith RZ#E4]. WH, XSAEE

BRESLE. MR (RHM=ZE/KFAE HDL-EERE K, 855
BILAE D1 PAL-1 /KA X —iE B R E R E S ERNE ST 3L

B RS ERADEIEAR S IRAE . T XERH, O A RRMEEREK
I & I ARE 451 Gn O JUEE ZERA 28 Hh ) XU RS 18 K

FE—DEBTESD, FKRAREIGITRERB SR T BRR SR
MR I RAE, HStRERE, WE A ERRBENER SR Z 8.
R & B MIERIEEZRFHIE (BRE) KF (530 mg/REK 20

pg/min) K EEBHEEEB K, 855 £2FF4EE 10-15 £ E AR (>300 mg/24
h B 200 pg/mind. 7E 1 ZIBEERPE L, B8 IR M = IR 38 ' 7EJW A\ fE BB i

EEHRZWBREIFIRABRERHEREL RN +T2HE. —BEHRIBEERN
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BReAE, 'B/hERUEEER (GFR) fE—EREIE (TEERILE) WTME, &R

PRI MMA LR IE IEZR (ESRD).,
E—NERTEF, BRVEREETRRRMER BT, IR

TR R BB RS R ERER R BRBHEHRERTE. B.
EFNBRBRA, BHIERCENIZERRIC T . B8R o 205 2 1) AT e R

EFH—-RERS, BENLE. O AEREE., BERMLREY S

HEBWERAE. AEWERKE. BRMSRTSHABLEERERE. A

Bl R R, . BB FHBNARIURSHREL. 5 X8R
R THFBEREThBE . MR AN A BAE AL, AT B0 R 4O R

HIIE A . IR SRS IR . SEB RSB S . Rk
MR EEH—LWER— AL NTAET, ERNEHRIE. &4k
P ) 1] 461 225 5 T R 52 S 1

FE—NSEHEAEF, 4R IR ORI R PR I . BRI
oot IR BT 2 PR AR o R R P B . R PR R AT AR TR ARIR SR, BB W

BN S AR . B R P A 19 LS X B O B A A AR, B T H B
B o W R P VL U S 1 — et A IR R L 4 B (X% 5 IRk P 36).
VEIZY) (floaters) FN4E (flashes) LAKIL 1S8R TE %, |

FE—ASEHHES, FRE AR ITEIEIT AR BT A
2R AR BN RREERERITN, Eh, nEEFEEK
S, (B R BB RS W R .

AL RS, SRKETEREOTERTOMER B EESE
IRE FIAMA o 80 i 5 25 I R S BB AR 43 b B 0 2 1y v 7 ) P A

o e 5 2 AR P S R 0 SR R R B ST, TEIXAMRRE S, IR B
RS MR, TOEAREEE P 2 R E kM, FESEMES I
RS PR 5.

FE—ASEHTES, FRBITAR BT B IGTT AR FRT B 5 I
PLEIME. RS ERE LT EERIER ER B MBS 40H. U408 H A

FF 40 = A IE 3 R S 2 R S (R R o R0 40 P o 1 s 5 23 B0 A 77 1Y

HM=EKAR, XL P BB K . WLP B S B IR H R
BENEGEEN, TR 00 8 BRI D B EGETE, X Rh N 25 B3
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BRI . VTS E IR A R L B S R A S B BB
BAERN 1 BUHE PRI o

W R AT AR P — R S B ISR (FFA) KT aa s, W Ashy
R BEERZE AR P B RS AR S0 4T, BN E RS0 5 e B M ULRIT

FEP R . BRI 0SS VA R B RO 2T S STt . FRA ISP A
PESEAE, REESA SRR TATHAT CEMRIF B S5 14
REIEFR) , MERA A SRS S BT RIZI A 0. FRA BI85,
T A 4 MR M P 2 OB E RN SY) (055805 HuBH L% [

SR . BRI, KBTI FRFA SBUFILEE 5290, FFEILBRF S 5

W, SEUTE A A R N RE R I BURESRIR . RS RT AT R S R A
R MUBEF 11 BUHE BRI i E IR S A7

TE—ANEEME TR, ARBBIRANE] (%3#) BRI, Fkik

FFHR B S AT () , EUbARYR T BUBE S 203 (5.
TE R — SRR, FTRERR R | BRI . R — Aty &P,

PR B IR 2 1T BURE SRR

CTEASHHTRS, ARBRGAT. EH AR

BRI R EIITE, BRI VAEIE MR AMEA R T M-S W S

th. Z5% LAMER M. 255, KEY. NEASREIINEEAS NS E,
TER— AL RF, FrRRRIRR I B R . R — iy &S,

Fri pE R 2 11 BUPE IR o

TE—ANSEHE T b, AR VRATT BRE R 2R B W ASAMER
ik, PR REERFTEMEATER [ LSS Rk, 2% F AT

ik, i, KEY. N-ENYREITEERASHSR.
FE—ANSEHET R, AR R ASAME S S E RN 2,

FFF i 7 AL B TR ML 252 T AL s L et ik, 252 L ATHE o4k
2. KEY. N-EMPRENIEREE NS E.

FE— LM RR, AR PRMERT NS MRS IR, BT
AT IS FAAMEA 2R 1 AL S YsR Rk, 2% E AT 0L

5. KA. N-ENER SRR AT,
TE— LM RS, AR PR AR R SR, B
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BT EAERITAMES 20 T R B R Z AR TR S S R
. 25% EATEZ M. 2. KEY. N-EERENIMERA NP R,

E—ANELHEHTRP, A& \REET A MERERBE LIRS
B, TR ETRAMAA R 1 MR E WA, E bR
fIth. Zi%h. KEY. N-EASElERHAEGHTR.

TE—ANEHETT R, AR PREEIT A ERIRERIR M RSR 17
W, P TEaiERRRMEL R I Mk AR Rk, 2% bRl
Itk 2. KEY. NELYSRENERAGHPR.

FE—ANSEMTT R, RRPRMETT AR MERRENITERI T, Prd
FHIEAEFTIRAEE R 1 MG ET R EZ AT RIS T WA,
% PR, R, KEY. N-EAYRENNERAGHIR.

FE—ERTTRF, ARPREEET AEAN BN MERRIITE, Pk
FEAE TR IMEA R I SR RAE. B2 EA SRR, &
i KEW. N-FAPHENRERASHIR.

E— LT RS, ARWREEAT a) w7, WP, K&l sk
BEREREAL, b) YAUT. TARA. SRS IEDAE TR IR TR F 0L,
7 ARE ) TR AMA A 2 SR TT . TRBT SR SIS KGR RE AL RS BT S
BTN B3R 0 B A SCATIR Mk S FER 2. T2, RAE.
REFE=Y . 252 FATEEZ R, 205, KEY. N-E8. WId. 2 REY).
BERENNERAES. EFFHEIINASHRIER.

TE—AEHETRT, AXFRIMLEWRAT: ) W7, WP, EH. W
HIER IR BBk REREIL; b) YAIT . TR, EH). F0HIFEE T AR BT DURR I A5
Fo

E— AL RT, SBKIEREEELIR AT B N FE Bk & A Z T aR B 1
HHPR . ER—ANELHHTRF, RMESRENRETRESS: 2 MEEE
BKFRE; b) WILE; o MRS d) WERF. EH—DEHETRT,
W AEE KX — AR T VRIT I, RS 7] e (B kORI TM B
WFHINEFAE R KSHBKRBR BBk PR R, KL, £S5 — K
W7 2, A%k B RIOT VAT LUA T YA T BE BRI B SR S )4

(G BB BRI RERE AL I U D .
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AT RS, JART R R E 38 RR T 40 i th B
FCHE AT, Re i BT 685 AR B RIEF RSB AT RE S B AE R . X T LA

FFEIRRTE BFNEELL . MG RTE B AT MR, HFR N AFRELL

FEFRH—DEFETTERS, JBUEFREPERRAEEE. 5 — Ll
F£, BUFEERERRE. SiH M= KBREETX. 5Ll
&, BN AT BetE R LR B i AL IR AVE FEN B . VR T RERERE I 5
"R, AHELER A IESHFHFZEAYHMARE (FH4EL:
Depakene/Depakote) F15Z FUKEEE (AT KB MiRLE. H AR

YERIEIRFF RIERAE .

FE—NERTES, BHEEREMNE, 1558 BH LKL EEERK
(ESRD) HIHMMAREMRIIGEREE, RSB aRNThERE

EHEOR-EREFRAR (PEM) , HEREFNEIHAMAERE (EPO)
i, Bk QOL S#AEFMLT- R, WL A\BE 5HBRI R B RE
FREOHEER, 8FEY. 88k NEHE. E—8solygd, K
KABIEST JERTIRIT S TR AN B 15 R0 BR% A 31 42 09 14 AR T B
TR REF S HPEIR -

E—DNERITRY, WRRERERERBENIERE, HHEEARE, &8
WA BE IR IR IS Wi Z 6T . 'SR i B A I RIESE 2 R o RS (B

) K (>30 mg/KEK 20 pg/min) FIAEE MEBEAR) , BELE
ZE 10-15 SEHIEHEIR (>300 mg/24 h B, 200 pg/min) . 7F 1 BUPEFRREANE,

IR RLEEETERARERMEEORZTREIRABREBMERS
R HE. —BEHIBHEMNERE, T/ Ekigd®E (GFR) fE—BA
[ (ATRERJLEE) W TFE, ERBERB ML RIS SR (ESRD) .

L E R SRR 5 —Fh IR R T . E—sSEE R, BIEARPEE
I B R AT AL F A R B 4L S 0 N6 9T e I PR 25 7364 T R 2598 7

Al LRASCRTR L& WF/ S A A, G4 K BB 7087 s =
W AE B IS 5 AR RIE. E— DT R, AR ay
T+ a) FRAAXKTIBE T (ARFD) ; b) T ARFD; c) Wik
W2 N ARFD; d) W BT ARFD 5| KD UUEEE FmD; o B
PEEEN. BUEFEPNEFRGEME; ) BEEFESARKE. VIRBE
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/Thie; g) BEIRE/IhEE; h) 133&; 1) 675 j) BHEFTSEEME: k) AR

=y M/ ) BEIAEIThEE.

FE—NEHETT B, ACFTRE PR TIRIT REEFRAEISRRE, 61a0:
a) THPT. YA BINHEICTI 4 b) TBh. vRIT B S0 R HRAE, Hln

VI IRR( B RBEMIE R). IBER . R AR S ATTEEEUR TR
JA) (CPPD). BB 4x &1k G4 UREE WP BN R- [ T KLEESIE(EDS),
YENTR JmR. BRI R RIEMMERABD). DEXTR, RagtEaa

PORAE(SLE). €A SHLGRATE. LK. BRITR. Gt ahlki. R
BHEZNME. RER. REFRTR. FBEIE. REEXEHEEFAR

ZREE. SEARFSEEIE. BB R BRIR. TIREGSIE. UL KR
TSR o) TP 65T BUEH B 5 SRR .

E—NEETRY, AXTAMALEYRE T EREEH, 8FmaE
K e el (FARE) BEEERFRIT (ADT) HBROBIRN, FlaiLlE
B2 NIAERERFEK. a5 HIRThEeEuREE . B RERNIE. B IRED.

BMD [ {EA/ER B ERD .

FE— DML ES, R F/ERAasmn/E el B ER T
I ANEAE, Hp, E—NSEARY, TR MRS, SES—I1 &
W7 Y, Frid MERLtE.

FE— ALY, ARPRIT RIS VE M —IEME NS 4 K B
K&, 2/, ATUTRAEREEERRANTEEN: FERBEFIFHER
TRAE WEITIE. TERW. IRREE. WRITRIFIE . EZTFIERNHE. L
NI /B yEIT ISR IR R . BHEE e 897 & RAEE . Y975 AIDF

A< BIRTEE BA S y6 7 FU/B TR B LY, ik 7 B iE kg — el Z g

TR TR &Y. XEAFIEFHFEARF/RF: LHRH B, TiERH
B E. FIMEERZ. PiEZS. 5-o EREBEMNEIE. SEEIPEIFR. 28

. BIHCHABRZEBEZHEHRMAN. BESEHBERZAHRETH
(SERM) . Z#i . ME¥EEE. PDES #ilR. FUFhgME, —ERBER L &4

F—Fhal 2 F H EH) SARM.

FElt, ZE—SCiliA RS, ARBANTEBEIERREERREY (5

MHIE. BHYITHFINE TN AR RABNED . EH— N LHTRF,
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AR T EBIEERS LHRH RSG5 FTR & ZE5 — I SERiT S
P, ARPARTEERERETENTERRS LA a®. 5%
FETRT, AKARNTEERERESTMBERASARILe®. 51

KT T, REPIRNTESERETRAKATRIMLEY. £33 1%
HETET, ARAKTELREERE 5-o EREIHIFRIS R RRLEY. 1

FH—DEMHTRERY, FEPRTEEEERE T BRSBTS ARt s
Y. ER—DERETRT, ARANTTEEHBRSRUESATBLEY.
HEH—MERBTRETD, FEPBI7EEREE S BT H e iR Z e
RIZ e 25 TR I &Y. R —DERIT RS, ARPTEEHEEREE

FHEMRERERZ AR (SERMD) [EFTRRINEY. R —NSERITRT,
AEPRTIEBBRE FIE AR EY . ER—DNERTREY, Ak

T EBERESHERERS AR RLEY . ANl RES, AN
W7 A B GRS PDES GRS A PTiR Itk &Y. AR —PMERTREF, &

KR ITIE BRGNS ERE Z T IR A &Y. B —DERHTRF, F

R T EARERE RIS WA LT EY. FEH— A LHEH
Fh, FRPHHTIEAFERE—FEZ I E SARM A TR EY. £
—EESRE T R, ARPRTTERBEREHE, s a s riRrie sy

F_ESCHTRHIZ557). LT T, BINA T X R fr a7 B8 AT

FITRERBNEENTRE, PrRBCEHIFR A2k, Prid RRIRREE A e

RIFRERR. PridBRRmr=E . Fie. HEAREE, XLl EARgus

BARNRABEGHHE. £ LLHTREY, AR\RNTEEELEAEANBE
FIREG N TTE. £ PSR ERY, ARMFENRRETRMAR
W PTRERRENE . BENBREERESER A NER. £ 85
W77 SEH, AMEACR 25 RN A R A BE UL I e [ BE 22 T HRJISIE . 78
—LEE TR, MR ZE TR R RIS AR A A B BT R T

R, E—NEHTRY, MAUHAEENARK EFHZE TR, rid
AT RERS B E R AT BRSO BURAE ) 2 B . E— ST =9, A4

MW RSEHERNTTE, B2 B RIANR R FTER BAI A &
FHRERMER O ToRIESRE; BESEENTET. 28, s

J7IEER XA IR S B B9 S0 RN T 3B B Rt iR SR T = R BRI T (R {2
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E— LT S, AT LA LATESHAER A SR B MEPE THE RS T A 30R T RE
BHWELAROMILEY, REE—EXHETRY, UERERARAZ
B EEE F P B SIR S sy (Fland. 4. 453, 3. L
38> | LRI FluR. BIEE. KR, ADREUEKRD BExFws (9.

. BH. D) WEFTHNESAXOMILEY. £ BT RT,
LA 28> B MBSO &Y, A T1677 IR 3L fRn s

%, AT R, WLLERIBEIETT SRS E . T8 AR

PLE. FIBUUE (FEUUE F/ERREEMHELSAXONINED. TH,
S FBE L LLAT B W R HEBORAME (AR ] 58 A A f O R B
A A LME RO LAY AR AT A A OB I RATLER

FE— LT R, TR BT R EBS A NOILEY . £—
SeS i R, XA ST LAEHE ORI EE AT AT . BRE AR R B AL )E -
FE—LS iy B, XSG MEREREAN, B — ST =P
HIA A HEBE

i R d, UL 05 S B SR B A 25 (O &
Y. Bk S SREAE] LU FREA i E AR . SREBIE RIS . 5
—ANSEWT RS, SEHXMEZ LIS FIEREUE LA AL .

IR, AR SCHTR A& P AR R A& # T LU TR A SCRTdME:
TN RS SRR, T BARRA K B SEiE T 5.

CLF BRI SE R0 R S T B8 4 THD M R B A R BRI RIE SEE T 2. (HAZ S
AT R AN ERAS AR A AR D PR AR BRI V2 u .

LS
SEHEf) 1

I
a4 X 6 R
2-EARFEEE (WA 46) 5 4-FE-SRELERRN, REBHT

HE M. FEBRIRAIEE T X -CN-ZEMAE SRS FFER, P AEY X,
i 1B TR
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SEHESY 2
&Y vV &R
A-FEI-ZFFEFERIG2-HEBE (51 RN, #ITHEML, &

JEERBREEE TH p-CN-ER AR EA T, ZHEEW V, WE 1C

TN .

SEEE] 3
&% X1 BIE Rk
F p-CN-EXBMEHRALKEFRETEFRNTE (54 FH, /{3E1k

&9 55 , RIGH TFA BRY, BRIRERE 56. BiL&W 56 5IANE 4-F
2-ZHEFEEFEREEIRARRNA, ERLEY 58. & 58 EALARNAY

HRILATE 59, ¥ 59 A TF#— P RN, BELEY X1, K 1D

BTN

SEEY 4

& XXXV K& B |
HEBLA Y 3,6- 5 Z4-TIR[3.1.0] %€ (60) Hl& 4-TF FF - DU IR

-3-F2(61), LB 1E B . &YW T 5 p-CN-EE (500747 Mitsunobu

R N, TERALS Y 62. I 0sO, HHAT =354k, #R/ETE TEMPO £(2,2,6,6-
U0 B LR BE DR BE LD RIFE T A NaClo, #1784k, AR 64, 1M
B &M 4-FEIZRFEXEBLEY 64 F=ENEY XXT, W 1E F
s

EHEB] 5
EH XXX VI HIE R
st 4 PR S EY 62, REHAITHEMN, BELED 65,

wmE 1F FHiR. A 4-CN-3-Z=R P ERKEEAREN TR, =EAEY
XXXVI, tnfE 1F $FrR.

SCHEB 6
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#E4 XLVI BI85k
A-ERI-ZRFEFEESKERE (66) kN, BRFEE 67, #t—

$EIREALIF ST -CN-EB (F R EAL T, =& XLVI, Wi 1G
BT

SEHEB] 7
&Y XL BE Rk (B 2)

i B8 IR RN E-2- R (56) Bk, BEIRTHEBE
Mg LE-2-FR T8 (57) , BMAJ/GTE N-RT B RMIFE7E T, HBH Ak, 53

BENEE (58) . ZEEIRSAFT, F 24% HBr UK TR IRNEE (58) /Kf# 1
h, FEERATEAIEIE CRZE-CHRIBEEYHIES S, BIISERERL 3-R
D-FRFE - FE TR (59)[59: EA 4 G #: 85% ) Mp. 108°C [a]p”® = +10.5
(c=2.5,10 MeOH) NMR ('H, 300MHz, DMSO): 1.35 (s, 3H, CH3), 3.5 (s, 1H,

CH), 3.6 (s, 1H, CH), 4.0 (br, 1H, OH) MS: 205 (M + Na") C,H;BrO; &5 H:
C,26.25:H,3.86 &¥: C, 26.28; H, 3.75].

Rig, BEEESATANEO0C, A=RZEBRILEY 59 B’fix%
MBI, EREETHINKRHRE. 2h EEREE: BEKE, RNBEYE
EETHESK. BRBRERIFEZR B, TT/KBRERM TERHHK
4%, BILEY 60, NZRZEE-CRFESRE, ZhHEWHSIEE
Sk, [60: BAAEE (KZE: 89%) Mp. 97°C NMR (‘H, 300MHz, CDCly):
1.8 (s, 3H, CHy), 3.7 (s, 2H, CHy), 5.8 (s, 1H, CH) C¢HBr,0; vt & H: C, 16.17;

H, 1.36;%Fk: C, 16.08; H, 1.25].

A4 60 YEARAE 1:1 (9 2-ABES IM NaOH R EWFHAE=ZR T
PERE. 3h 5, 24081 TLC WMIRZBIERE, M 4-FBEXmE, RNES
Mt . RE, AW HCI B RMNBAWATNTE pH 1, ALK LEZER
HH KB TIR. REEVE, 53, ECRk-2ROER-ZRESY
Hr it R IR S YT IRER BN, REELBIE-CIRTHITES &, 7
TR k. B Bk HCl B4 R N IR A i & KB LA RR =0k
P, BEE 2 PHRRKFEERE (55) [55: BEFEMAE (ZFE: 65%) M.p.
54°C; [o]p®® = +24.85 (c=1.0, MeOH) NMR ('H, 300MHz, CDCL):1.5 (s, 3H,
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CH;), 3.2 (d, 1H, CH), 3.4 (d, H, CH), 7.0 (m, 2H, Ar, J = 2.0 Hz, 8.9 Hz), 7.5

(m, 2H, Ar, J = 2.0 Hz, 8.9 Hz) MS: ERE T C,(H, FO;S, Sit&EH: C,
52.16; H, 4.82; KIN: C, 52.05.59; H, 4.76].

EiEF OCTEEMG N T IAR YRS FRBRER, RAEEEE THT
B, ¥ 4-THE-3-=F P EF AN R AR (66). WYE R VIR
&Y, BHRENE LRI, T, &R, BdEHORE-ZRKRILERS

VPR B BT, [BRIMRAE G E AR 66. FEHIE TIMAFRER
55 F0 4-FHE-3-=F A EREFMARE (66). =RILMBLIEHBN=

LI, RNESYIMAZEEG, F£FF 1h. BiddIEREHRAER, BIEZEE

B, RS WRKEtE, ERELRZEF, T, SEFKRYE. &
SAFH C5t-Z B BB SRR EEE#IT o5, ITRERN Y2 A

B, £z REmEE I (65), wWE 2 FR. [65: HEMUL
. 52% )[a]p®’ = +39.7 (¢=2.5,10 FEF) NMR ('H, S00MHz, DMSO): 1.8

(s, 3H, CH;), 3.2 (s, 1H, 20 CH), 3.3 (s, 1H, CH), 6.9 (m, 2H, Ar, J = 2.0 Hz,

8.9 Hz ), 7.2 (m, 2H, Ar, J = 2.0 Hz, 8.9 Hz), 7.9 (m, 1H, Ar, J= 2.1 Hz, 9.0Hz),

8.0 (m, 1H, Ar, J=0.5Hz, 2.1 Hz) 8.1 (m, 1H, Ar, J = 0.5Hz, 9.0Hz) NMR ("C,
500MHz, CDCI3): 22.8, 43.4, 86.7, 117.0, 117.3, 124.4, 1245, 124.6,
125.0, 126.8, 1293, 134.2, 1343, 1353, 164.9, 172.8 MS: TTH&-Fi&

C1oH, FO;S, EitEH: C,48.65;H, 2.72; N, 6.30 &I: C, 48.59; H, 2.70; N,
6.31].

ZFEY) (65) 1E AR/ AR, R)-Whelk-O1 FH#: BRI HPLC 434 &

ANELER K 70:30 BIANE, STRLPANXT BRFH4E, XTERR AT BAEN 40%.
WE e — W T B B R AR % B 2t R B WP Ak bR B mi bR A FE 5 1Y

T EIFREHE, Xe P ELgERH (67a) 1 (67b) f8FHESE; 5 Shibuya %%
NESLHIVUEIAE R BIALE. ASCER, 72 LRt B F A 3RS HIXT B
FHMEA RIGHBEEAT U REAN IS &, CAERSITRXS R R
R ERIRE, B AERTFEBIESE -G (exciton coupled vibrational
circular dichroism) WE BN A, FHHUSHER FEERBIN &

LA . AXEERE, A ERMEIR T UUHEERI LB BBt

Lt REEN Z ABRECY), REFBRLUISIEZHNERGHE
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YE R AERSM AL -

SEHEB 8
&% XLVIIL K&k (B 3)
W EEAH 4-8E-3-=RFEREH G 4-1-2-ZF5FETE (74,

{f 4-3E2-=HEHEMER (74) 5 BuLi RMNARK Li BETE® (75). 1§ 3-
WSS BuLi RN Li BATEY (77). HE-RLEE) -HTEF
B (78) % LifiTAEY (77) ke, BRRTED (79), 79 A MeMgl

ALK EZE (80). B, BiARPH 5 5F-CN-ZKEy K 4E Mitsunobu S MY,
TR B (82). MIA LAY (75), REHK, BE4-EY XLVIII,

e 3 PR,

LA 9

&Y XLIX BI&ak (B 4
W 4-Q-BEZIE)-MBE-2-F5 (83) AR T E _HFERRHEY, HH

MeMgl ¥ H AL AN A 287 (85), RIGHARY, HI&EE (87). A
Li 7Y (75), REKK, BE34HEY XLIX, WE 4 P,

EHEBY 10

#WEY L BER (B 6)
Wit 4-EHREETE (97) BX-CN-FEEy (50) H&1EBE (98), 7E4E

REFRNT 98 5 3-ZBEFEREE (99) ARATEY (100). BE/E, AN
Scia) 8 TR Li #74EY (75), REBK, FHELEW L, W& 6 AT
No

SEHE 11

wEY LI f9Ear (B 7)
AT & - FEEREED 3-BFETRE (10D, Batka®w (102),

B J5 B MeMgl 82N K ZE (85). BREHRIE, #H— P EX-CN-X
My RV LABE] (105). [ (105) HinAN Li fT4E% (75) (nsgiifl 8 B
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W&, MERAK, BEMLEY LI, WE 7 PR,

L] 12

AY LI &Rk (B S5)
BT H - REELRGD 5-R1-2-F2FFE (88), BEa9 (89).

&% (89) 5 BuLi RN, B3] Li iT4A£4Y (90), Hitr— P HE-IRILEE)-
WMT R OFREERREEN, B3 OD. &Y (91) 5 MeMgl kM EAH
NI ZER (92), REBRAETIFEFEEHATEBE, [/23T4EY (94).
FFEY (94) EXF-CN-FEBy RN, BE4EY 95, REMA Li fT4Y)
(75) 3EWi/K (hosciif) 8 P AFiR), BRMLEY (96). BREMMRY, &
k&Y L, WwE S FHa.

LR 13

&Y XXV BI— AR (1D
AR 11 H14% 4-(4- TS BLRRIE-2,5- = FR SE0RE- 1-30)2- SRR . T

DMSO-/KIBE Y P EERBRAFIEAE T, A 2,5- — FHEIRESEIZER 4-F-2-= 5

FEEETHRIRET. E=2REAET, BidS 5B R G &AM
B ZERE AT A

SEiEf 14

HEBE S (AR) 5 SARM K& & UK AR-SARM fiEE 1)
Fik
S e

EH 7 -3 SR () K BRI BE S8 AT Z AR 15 B 48 B v X AR VIER BU 51 BRI
ST B FE VKA A S 2 v b (10 mM Triss 1.5 m MEDTA —#4. 025 M
FERE. 10 mM 4HEREHF] 1 mM PMSF). HBIJIBRIZIBRDIFE, SIEHEL

(Model L8-M, Beckman Instruments Inc). WE FiEW (BB FH6E
HFAE-80°C FHBEME A . 1R RAEERERE KRB EY (107
nM-10* nM) HIEHT, T 4°CFAMMMKER "H-MIB (1 nM)FI 1 pM K
M2z Z3m 3254 (50 uL) B AR 4IAE% T 18 he
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B EFER A 1000 nM MIB, U5 *H-MIB f3 RS54
18 LR A 0 B 55 -6 B AN 2 M U e Bo R 3R 2 55 4 19 "H-MIB 1
WEE . FRAELMEREIENE 1Cs, BERIEI 50% *H-MIB 4 Rt 45 & it
RLEWHIIRE.

WA RBINEVIRIFRE I HERE TR

WwEY I

(nM)

NC:@L J\ N 633.5

fi(“",,s\\
J\ 528.9 nM

// \\

195.81 nM

396.8 nM

J@L oy

D JQE 22

O
HOH,C

o,
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OZND 0 184 JBE /R 36, )
F5C N

) |
S BrI~

0
70.7 nMON NS

Hy,c oH
F3C H,N

NC
DL 2785 nM

CF
FaC N ?

N-g
O,

N CF3

° OS

L gL 2

fif CV-1 408 CRARE M) ZEXMFE T 10% FBS. 2mM A EBERER 1%
HBEENEBEENARMEEERRFHK/RKRESRE (DMEM) LAEKSIE
T175 HLUEESREMPES. TMiE DMEM F, B9 3 ug CMVhAR

FIEBIE . 30 ug HEME WO A 5 2 S 4R 18 5 B #9224 (pMMT V-luc) F1l
30 ug B-F AW EBEREWELE (pSV-B-F A PEHEHBEF; Promega, 5

Madison, WI) £ 30 mLPlus iX5f] (Invitrogen) F1 40 mL LipofectAMINE

(Invitrogen) ¥4, 4 /NBjE, KEFEBRBAIT 0.2 % FBS 12 mM &

FAWAZE DMEM. 12 /MG, KA 2= 24 FLALUETFR, BT 6 b
i j&, M 0.1 nM-1000 nM HIZZER A INZsY) (XFHD 4. 55k 24 RS
J&, MY PBS YERWIR, WA 100 ML W43 VEVE IR AR 22 il

(Promega) 155% 30 48t e E 4.

W5 (50 ML) WM~ EIAZEH T 96 fLik, ZEB3NEA 50 mL
G EREEY (Promega) J&, A MicroLumatPlus LB96V & it (Berthold

Technologies, Oak Ridge, TN) {# F WinGlow K48 I I =2 Y6 EERAIIE T

FHEHy (50 mL) B F 50 mL p-2E FLEEH AR 2 21— i 3
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Y 96 FLIR . 7E 37°C R 555 2 /MY J& , 7E Dynex MRX iR 2% E T 420 nm

MWERBE. FHENCEREEES B--EIMEE AR, DMEHE4M

BEM/ BRI RO ER.

TofE . RikFgifh
HE AR RAWEE (pCMVhAR) @i &5 ) 3 R B U146 & 1

519347 PCR J #3578 AR-LBD (663-919), #R/5# HiEANZF pGEX6P-1

JR R AR (Amersham) #F . BT 30uM IPTG %5, Fiid ARLBD F 15C
THE R B BL21 DE3 H3RiA 16 /e, ABMHBK-S-H% B (GST) At

5EH. £&%F 150 mM NaCl. 50 mM Tris pH 8.0, 5 mM EDTA. 10% H
Y~ 1 mg/mL % EE. 10 U/mLDNA & I. 10 mM MgCl,+ 10 mM DTT- 0.5%

CHAPS. 100 uM B2 4&F1 100 uM PMSF 2wl &, BE = RIGETEER,

150 A . FEBE RS ER LiER S A W H KRR PEE RS (Amersham)

fE4°CTFH3E 1 h, 3 A 150 mM NaCl. 50 mM Tris pH 8.0, 5 mM EDTA.
10%H . 10 mM ATP. 10 DM B4R, 0.1% n-FF&-B-EFEH M 1 mM DTT

T 4CTF#EHE 150 mM NaCl. 50 mM Tris pH 7.0, 10%H M. 0.1% »-

SERB-FHPERH. 1 mM DIT F 5 U/mg 2B H i PreScission & &
(Amersham) B PERP)E GST-LBD Bi& & HUUANS B H kI AE

FEEERS R AR LBD. -EiEVRAE 10 mM pH 7.2 32 ZHEIREE 2R . 10%
Hl, 10 uM Bk, 0.1% n-FXE-3-HHEHE. 1 mM DTT YB3 &, AKE
B FE HP SP PFHES FAs#iE (Amersham) _E. ZEARE BB EHRFH 50
mM-500 mM i NaCl BEE ¥R H . 7E Millipore 10 kD 2% B3 ¥k 45 28 7 15 22

MRS 150 mM Li;SO,4, 50 mM pH 7.2 B2 Z B URE Z 8. 10%H

M~ 100 uM BCAE . 0.1% n-FE-B-FFEE 1 10 mM DTT BIZEMHR, ¥KEH

JIRFE R KT 4 mg/mL,
5. WEBIERS N E

E—ZEWRA, FASHEARY 80ET 0.1 M pH 7.5 32 ZEIREE 458
A0 0.5 M-0.8 M HIFFE BRI P FERL AR LBD @ifk. TEREA P REA G
B, ¥ AR LBD @4EHE EH 0.1 M pH 7.5 B ZHEIREE 2. 0.7 M #7

BRI 20% 4 —BEH W P . ¥4 Rigaku RU300 BEXFHIR R £ 48
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AN R-Bl IVHEBAR (Rigaku) WEERTHBIE, JEA Crystal Clear BAFHEIT
bR (Molecular Structure Corporation). AR LBD-DHT &%) (PDB #mf5%
1137) FYE{#F Crystallography & NMR System (CNS) AT #5HIHIEL L1545
. EE—RFEHE, BTEERFRAEARIE (fting). EHEF O
IO R AR RN K 5> T, EFR R4 . 5 AL EE 45 S F0 CNS RY R
ANEE R F PO T E SRS .

SARM # X 5} 2B 51

¥ 5R AR 45-81%T 100 nM ) SARM 7E & Yt Rl g P #t—25 04,
DA EMRET AR AR DfetEsmiESg. A, FREEEHEERN
SARM 5 AR 32t 4k & IF3E1T X S04,

SCHE 15

SARM K ThBETEHE

% 1 R T FIREREELSY (LR8BI HEHFREHE.
LS EE A TS TSR, BEEH D-MERIENFHEH,

wnEEEF) 6,995,284 P ATHL, ZEFREIESIHES Tk, EHTES
RN E R, B 'THNMR. C NMR. MS 1 IRE #E & AL S 4
o

EARBAR—ETE, XEUEWHRITRSEBREER NS LR
S RER PP AR F& TG E, flin: () SRETHRSEE A, (i)
ZEF PO R-AGEL, FGE) 7E B RIXTALF SRR TERE .. EENEERE
F, EXESFP, YABEREMBSEEBEERN, BEHELESYNTF
HIETFARZZH(S). BT XEXE AR GE&EEHHIFNLEMFLEIL, B
RERAEEE X MHEREL EESRELUHTIeEERCR TR 2R
%o

#z1:

R+ Ry Rs

: :\/ ~ oR N X R4
H \\\\‘

R3
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o5 Rl R2 X R3 R4 RS R6 R7 K;(nM)

tb-RE CN CF; SO H H F H H 112

R-20 NO, CF; SO, H H COCH3 H H 9.3%0.8

S-1 NO, CF; O H H F H H 6.1+0.19

S-2 NO, CF; O H H COCH3 H H 36.6+23

S-3 NO, CF;, O H H COCHCH; H H 6.1+0.14

S-4 NO, CF; O H H NHCOCH3 H H 4.0£0.70

S-5 NO, CF; O H H CH; H H 34.8%3.5

S-6 NO, CF; O H H OCH3 H H 13.7+0.68

S-7 | NO, CF; O H H NHCOC(CH;)3 H H 336.0+71.1
S-9 "NO, CF; O H H H H H 4.6+026

S-10 NO, CF; O F H F H H 3.4+034

S-11 NO, CF; O H F F H H 3.4+0.56

S-12 NO, CF; O F H F H H 3.2+0.30

S-13 NO, CF; O CH3H F H H 6.0£0.70

S-14 NO, CF; O H Cl F H H 103+2.0

S-15 NO, CF; O H F (I H H 49+03

S-16 NO, CF; O H ClI Cl H H 1.0+0.088

S-17 NO, CF; O F F F H H 11311

S-18 NO, CF; O F H F H F 103+2.0

S-19 NO, CF; O F F H F H 9.1+06

S-20 NO, CF; O F F F F F 144034
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S-21 NO, CF; O H H (I H H 8.6%l.2

S-22 NO, CF; O H H Br H H 12.6+1.8

S-23 NO, CF; O H H 1 H H 22616

S-24 NO, CF; O H H NHCSNH, H H 102+14

S-25 NO, CF; O H H NHCSNHCH; H H 27124372

S-26 CN 1 O H H F H H 3.3%0.10

S-27 CN CF; 0 H H Il H H 3.440.08

S-28 CN CF; O H H NHCOCH; H H 12.7+0.02

S-29 CN Cl O H H F H H 4.50.11

S-30 CN CF; O H H F H H 3.3+0.08

S-31 F CF; O H H F H H 32.6+0.10
S-32 'Cl C/0 H H F H H 145+0.18

S-33 I CF O H H F H H 156+0.19

S-34 Br CF; O H H c H H 52.0+0.13
S-35 Br CF; O H H Br H H 259+0.04

S-36 H CF O H H F H H 62.0+0.05

T AR N SHEREE AR (B 8) B, ¥ X EEHWAEN
A B XTI B B A S BEREEE ARG SRR ) AR FE PR AL A BE)
7, BlnEEY S-5 F1 R-20 H. EHERRET, £FHEY S-1 1 S-4
FEVR N HE AR BEhFIF B BAZUERFEME (B 9A-9B). S-1 1 S-4 7EH

AR AR R 0 shA, (BREMRI. BREADRTER2ESNN, XLk
& o EE AR A e R I R S A TR T AR HE AR ALE

S-4 MO REVFHAEMEZEECEWIEE BIERER), FHIETIX

etk AT RE S SR T B E R HERERRBURIEN M A. S EAIEN,
S-1 1 S-4 AR 5a-RRERIED . RICEE, XEMAKHREEEZA
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A ENERF R MEEIFITEEEE LM So-iIBREEK, So-Tk/REEZ
FERTFIRP A RVLA P RIEN . B2 DHT KI5

T2 BIREBRIT A IR 1 MBS 8 X-F0Y-470 5 A
WsCHE] 13 TR, FAKBRIRSARERIEN ARE, AIRARZSFHES
5 e eEE AR WISEAJ1. SCHEf) 13 PRk, HRALERENE, &

MEEE AR BRI ThEETEYE. 78 10 nM AR T 4797 ) (BB FEE), %

EHER AN 1 oM XEER] (DHT) MBS REFHIERE D 3.
=2
O,N Y

FaC & X

S
N
H

FE T T3

ID Y (nM) : (%3 K)

S-1 0 F 6.11+0.19 43.40 +2.60

X-2 S F 11+2 774+5.6

X-3 SO, F 28+ 10 18.8+9.3

X-4 NH F 7.96 £ 0.43 21.33+2.22

X-5 CH, F 9+02 289+2.4

S-4 0 NH(CO)CH; 3.98 £0.70 92.92 +7.00

S-23 0 I 23+1.6 472+1.8

L 16

K B BB 45 & 1 S H SR AE

Xt— I A7-FRF-2-FRHE-2- R FE-N-(4- T ZE-3°- = 5 FH R 2 ) AT I
KW WHATHZ ST, XEUSGYN X MERETAR. &
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WT XA BERARESER PSS AEMLL I RIS AEY. B
W (DMSO-ds) NMR MR E5EMBRkBFHEMRITH R-LLFE K
“W74L-LBD ga4E 4510 (AL FR L £8 f&Z-W741L; C. E. Bohl, W. Gao, D.

D. Miller, C. E. Bell, J. T. Dalton. Structural basis for antagonism and resistance

of bicalutamide in prostate cancer. Proc Natl Acad Sci U S 4 2005, 102(17),

6201-6. ) MIEESHE/ELLR . CETRAEEERESMAFHIGTFARANES
(NH-OH), XZEBRWEPMERT .. R, T 2o ?,

XFh4rF A NH S84 F78 OH F1 X B HHE. NH-X S# SRR
HIE R P R ATIRFBERERBPT M, XFEHS57E AR HREE
BT R R AR AR B ERS S MR EEBARR. &%, XXABEKKE/NITS
FR NH-X SBEWBEHBREK. WM S-4X=0,Y=N- Z B & )

X-2(X=S8,Y=F)FE N Ezh#H S-23(X=0,Y=DFH1 S-1(X=0,Y=F)&H&iE i B 7~
HIXFE PRI NH £-X I0-OH #% (B 10), HEZ, X TR
HBLH X-3(X=S0,, Y=F)#1 X-4(X=NH, Y=F)f1 X-5(X=CH, ,Y= F)i&H M £
FXHHR . XER, FIARARIUXF RSN FEN TN AR BiERE
H, X— AT 5IEREEEANBNRN LS RIHIE, FriddEErEad
B % RIEBE S R ATH) R-EL B € 1%-W741L-LBD (AR =384k, HpHF
EIEAERIFD B X ek Rag it mEan. .

% 3 BER 1 P RLEENSHILEWRIER DS F ARG
R, nE 3 MEAN, SEENENXR<CIA NIRTFHEES, ZEERE
SYBYL 6.8 # 1 F 7 7 -» BE B iy & U AF 1Y -

VAR M %A% Fl NOESY 1% 52 - NH-OH F51% 4 30 Bt ik i) L+ R
7 B2 5 AR 2 18] Y SR T 1) BE B, NH-X Fi8 3 B2 3B Bk i 9 7 TR 82 AL

X MEMBEFZ MR FHEES. S-1 fFEESHESSS B35, S-4 F1 X-2

FEARSNREEIFH], X-3. X-4 Fl X-5 TR RIEFIH.
*3:

1D NH-OH NH-X

S-1 2.4 2.3

S-4 2.7 1.9
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X-2 2.1 3.0

X-3 2.0 3.6

X-4 2.3 4.4

X-5 2.0 3.9

I AR WIAL A 5284k, #6 DHT Fn = JESE [ Be fc 4 Rl f2 2
SAthiE (HF). HFREEM S-4 B AR M SHERNEES (B 1D, f£i%
RAES, HEEKRRIVESFFRBE AR M SNFERBUE, RASE
LR & i) W741L 58354k AR-LBD SRECEULTH & &8s FIME£8 AR
MBI ZHIEENSR .. ZEIALE SHEPUTINE A LBD 1A,

L BN WT41L RERMEG SHRERMIZN T877A RAKRIBES)
FIMIBIEBARE AR . AEE, XERTHESYSKNERENHR,
XS TE LBD Bi4iib g it B EE O AR, FH AR A
XFAEKERE AR LA S VLHIHIE IR T f#. |

AT B e SR EREALZ 51 AR-LBD S AR # K
IR EIHvE, %44 R1881 fil DHT. DHT-5 I EF A # LBD Mg & b+
£ i W741L LBD ZifbiF&E. MH, FHFANESHHRER R-
Sk ZERBFE T, GSTLBD S5EAttFEZFRE. e BEHmR MR
&%EE, LBD WE pl (ZHE) FRFASEMEEEERETTHE pH
PH & FR iR ZE.

XA ESMHRER 5% 45KERER LBD FEERLUNEAHR (B
12A). IHERHS K NMR ST TURNE, R EIRAERE A S AN %R
JRFZ RS THRESR (B 12B), XE5ENMNAEE (B 10) A~NFE,

TR EARTERBERIFZLURINER, FHR\ANEEBFEBREZE NMR B
LA Re A T Tl 5 LBD &AM AN . XA &R, XERENIE

K E BRI AL T 2 A E LR A (fit into) LBD, FHEMAEEAER DHT

SEYMEB KBTS,
K£% LBD BRELAEF AR DHT B4R ERUTIERERES

Y, REMAEHHZHEEREA (B 13A). BEFMZ (HF) 1 R-tb
EERAERUE A FRMBLRREW, X{FREFFEEeES(E 13B).
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TE R752 70 A FAHE/AE 2 MBS, XBEALT DHT $1 3-Fi3,

M E7E L704 1 N705 iz A WER S8, XM T DHT F /1

17B-OH. #RT, 5 DHT ARRZ, 7EIERERERCAR T877 Mt MW H
MEL RS 5 . ‘

7E R- L RE R MTE IR B A Xt MR 25 LA BEF 1R KX H
(& 13B), XS B HREREFEIFFER D4 (pocket) HITHER, ]

B v H W741 BRI (FE R R AN IFE ORI (6] . 7E T877A-HF F1 WT-DHT

BE&Wt, w741 BRIV EHBRXHIREKR. £ DHT B899, Trp741 U
B S WA, T7E T877A-HF E-59 , iZW5|WE I B B 45 A& 11 4% (binding
pocket) BT, M745 |1 DHT A 19-BFEBHLTRMERXEX A, 7£E

13B i FER, 5848 DHT f T877A-HF #8EL, R-LL-E & I&mEBEAL K

BRE 12 FREE M895 M EHe. SR, 1% M895 MR AYNTE T877A-HF &

YK WT41 BBIEIRALE . EEAR LBD 1, W741 F1 M895 )&% # af
RS FEREEARMBIEESIF MR TEROMEEIER. 5—7M,

R-LL-EBRE M B B AL_EIIRAE AR KR4S, iR im
AR IS . AR X — KA TFIENE 4 70 5 2 (A f3A5E4b I 5 HE74 Bk
M-3R . TEIAAL B4 BRI S-4. RS . SESmERAKL

EYHEAXT AR BHRENFRS 1, REEZREETI G RA FIREA

.

Seiaf 17

S5 BIFFFEDIFIER AR LBD BRI
HSP MRS R BEEHiESH AR LBD WSS BRIV TR

— . LSBT, HSP B 5% EE A E HSP90. HSP70. p60 F1 p23.

HSP0 HEEZAEGHARIA K&, MEEBELORFEZEEIT HSP 5

ZEEWEEE. ARLBD FH] HSP90 &7 b B R IF b RAE. A5

P& 3-4. H4 F1 HS5 BI5RZEE 720-774 IEFFERCR IR 5300 AF2 BiAKHEMIFE (B
14A-14B), ‘EAI# %2 N e i STAE R BRAL K 45-& HSPOO HIIX 3.

BEEM, AXFE, FEBETEFRR HSPI 1 o- 1R E S5 4 i
PRZRIRE) H12 JEHRARL, TR BERX 244 F iy H12 DMEHEC AL S .
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XA A HATES AR 3%, EA AR HIThisE H e 40 Mtz AR AE EL e
SEHEERAR. BETFRCH AR # IP FIEEFERAE 5.0 0T B, Bshi
R1881 (MAREMANBREFMIZFLL-FEE) 5% HSPO 5, X1

I8 EARESYRNELEMAR H12 ) MAEI #4445 1E#T AF2 X.
Ik, HSPOO MBI EES AR AREMHSR K.

BREBEFMEHETAR AR DI, (B2 EX T877A AR K&
PR BEhFUME R - HXTERER N AR I FIVEHEE B 5 HSPOO A <.
X5 ER 58 ARFE, H ER EEhFIFAFEHFERE3) HSP M#ERE. 5 ER K
5 AR, HSPI0 HIfE B Xt AR LBD LI F 2 RE M SZ AR FI A S 1 B /Y
HE. XU AR HEPiFAEHE T Rew & 5 — Rl

A AR EEYRIBREIEE A /KBITERHA, AR HEEAHEFHBIES
¥ LBD MR IRESE IS4, AR #3507, Bl T. DHT 1 R1881, f2&
T AR fJ 29-KD H B xtHifREIMEEE OB HL, TobiHEEEE, HERRRIS
N2 . REFRME. BE8XIEMLFE8&TRE 35-KD B . 29-KDa
35-KDa FBR# & H55EA LBD (KEB 671-919), 35-KDa & ERIEAff
BEAB R (BEB 621-671). 35-KDa FEB 5 53754 MWIHE
S, HRAEKNEMNHEAIERTEAREE.

R B TR B A 3 L B SRR R A N N T REIR , X Ui B HSP [ORE S
AEESIREREETHEEAEEL. Eik, S4LERE, BahFEERE3)
AR BB —IRMZE4, Xtk HSP KRS, REFHRE_IRBZEZN.
SR, RAERETAEE S — XMW, BREEARER HSP HIf# &,
iX%a5E 7T LBD FIEEEX H AP RER A Z i — P BRE A MEL.

S 18

% SARM #HATEF & Z5#)i% 7 (SBDD) 4 37 i
FEETEHHE AR MESHERBEITEEIFITH, SHEAMLES

I sE-S 1 AR Ak W741L (bicW741L) {FERA1AR AR TR SN
sE SRR . XN X 4 Eh RPN S SR RS ARG T R . BT
FRAT I 237 S-1 MIEFAER AR (S1-BFARD [ RAEHWHIET &
W741L 5885k rh ML R S8R . 78 1.8 A MM T, IXegs i #is
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fEtr, W HXLEEMNER THMNEEENX, ZEARAE LAFTELS

S I AR MK, B RVEAR B R B .

5 ERIEEM R, FFERIVERXEER (docked) ZREMFR o-HEA
IEFRIRBE E TS, TR TARKEEHEAENAHEEN B 7.

A\ 4% SBDD A

1#3d Spearman AL RE 3 HTXTIX L AR LRI AT IS I AT HE T

F—-MERETNEAEES HHNERKFHE NS 2FR. SEHET S
TR R B T A an 4 B seovt BRE UL Rk LLSP T IZ AR AL R e T e ik

FF 52 PEZIS R R v BRI Gn silico) T8 SHEATRS, XA EZRR
S ERIESH. BALER S TH5h (CoMFA) AT 4iEH] AR EiiA%L
PWEEEFH T LLT AR #iZ0f¥] Spearman 43 #7: CoMFA. %& S-1 REF AR Sk

(faI#R 4 S1-BYAAY) , A WFREKW W74IL B#F (RRAN RS

c-W741L) F1[E 5L ES . COMFA (C. E. Bohl, C. Chang, M. L. Mohler, J. Chen,

D. D. Miller, P. W. Swaan, J. T. Dalton. A ligand-based approach to identify

quantitative structure-activity relationships for the androgen receptor. J Med
Chem 2004, 47(15), 3765-76.)« S1-Ef4#I(C. E. Bohl, D. D. Miller, J. Chen,

C. E. Bell, J. T. Dalton. Structural basis for accommodation of nonsteroidal

ligands in the androgen receptor. J Biol Chem 2005, 280(45), 37747—54.); Et
£ 8 }%-W741L (C. E. Bohl, W. Gao, D. D. Miller, C. E. Bell, J. T. Dalton.
Structural basis for antagonism and resistance of bicalutamide in prostate

cancer. Proc Natl Acad Sci U S A 2005, 102(17), 6201-6.)F1 G1 [FIYFEMEZ((C.

A. Marhefka, B. M. Moore, 2nd, T. C. Bishop, L. Kirkovsky, A. Mukherjee, J.

T. Dalton, D. D. Miller. Homology modeling using multiple molecular

dynamics simulations and docking studies of the human androgen receptor

ligand binding domain bound to testosterone and nonsteroidal ligands.J Med

Chem 2001, 44(11), 1729-40.)) RyH 73728 0.93. 0.55. 0.29 #1-0.28, X

B, S1-BF A R B 35 A TR0 0 L B - W74 1L BT PR P T e 2
5P RTMETSMBA i R EEE #P . Bk, 7] RAAX L Rk 2
FMIRE DB E v EA USRI SRR FFRIGES), Bt {EBE 2Bttt
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SEHB] 19
AR P45 & 1T E TR A A

X SEHEE 16 T NS B EEAEERNRRK B, &Y XV
b 355 L TR B AT AR AL S R BT &4 XLIT R . 25 o LIXFR)
FREMBIGIE, ESE5MZAMRLBNE 705 HERHEEEMN. ZEE
BE5=58 704 HEHEERINEE. I ETN S %N ER
I B—3. R, TS NERMEN R E R T7RERMZR,
AL T AEMS TR, ZEARE A AREMBE AT, T HEEEER

B OZEAEMNZ FRRTRUTHEY XL (4. Eit, BEEME
BB BEEEEEES, X R &Y XXXIX H i i S M — i
RTAEMN G . SEHE S B P BRI AT A ROk & 0 0 & AT X L e e — I AT A
Y SEARIE BEE B o

SC 5] 20

A% LIV BE
Wi ALSY) LI & i LIV, i EmsE — e R_RES R

BT R N AR R RS, LT BRETR.

FaC NH Fa NH 7on
H,C OH

LitFR =

Q

O2

Fa NH
H,C “OH

LU LIV

SEHER 21

A XVI ISR
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o

+ s NaH, THF o,N NJ}(\S;_\—’ Mo Yon, ‘Q - Hho eH,
H,N FaC H,N

(XV1)

RIE LIRS R4 XVI. fRIE US 06995284 &1 R-3, ZEH#E
HEIHEE T, B3 XV, NEAM: FEHFIEE 415.08, [M-H] 414.0;

'H NMR (CDCL;) 9.13 (bs, 1H, NH), 7.96 (d, J = 9.0 Hz, 2H, ArH), 7.88 (dd, J
=9.0, 2.1 Hz, 1H, ArH), 7.43 (dd, J = 7.6, 1.5 Hz, 1H, ArH), 7.11 (m, 1H, ArH),

6.72 (m, 2H, ArH), 4.15 (bs, 3H, OH & NH2), 3.59 (d, J = 14.1 Hz, 1H, CH2),

3.02 (d, J=14.1 Hz, 1H, CH2), 1.56 (s, 3H, CH3).

SR 22

WEY XL K6 Rk
i 17 PR S AL &Y XL. | ZEEH R L-IREEREE P InA R

B EDE, BN 30 o8, ZEEER, FHmRERFRD T IMAR HCL. $idE
B BB E, EKPUEE, BEULEY 2. A ZERE, BELEY 3,
EN B E CHEREHFENEE TIA 1-R-4-RFER, {I& XL.

&4 2 B 'THNMR (CDCly): 7.65,7.63,7.61, 7.38, 7.35, 7.25, 4.40, 1.62

&% 3 B "THNMR (CDClLy): 7.59, 7.57,7.56, 7.39, 7.33,4.92, 2.90, 1.74
&% XL #) '"H NMR (CDCly): 7.53, 7.52, 7.51, 7.50, 7.49, 7.40, 7.39,

7.37,7.34,4,38,1.67,1.66; L&Y XL HER: 99C.

SEHES) 23
& XLI B4 AR

nE 1K PR -E RiLEY XL, [ ZEFH L-IERMEH A
A-FERE I - 2-ZHFE AR, B 30 g8, ZEZEANFRMREKY

PN HCl. WEERKBEREE, EKPEHEE, BELEY 2. AL

R, B3LEY 3, ENPECBEERHPNELE P 1-R-4-RPER,
22464 XLI.

1v4&4%) 3 1 "H NMR (CDCls): 10.80, 8.35,8.18, 7.99, 4.49, 1.43,
{44 XLI i '"H NMR (CDCL): 7.97, 7.47, 7.43, 7.42, 7.19, 7.15, 6.97,
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6.92,3.93,3.15,2.88, 1.98.

BARA BE U AFRNE T AR WS LHHE, (BRATUSKEE AR
ANABESBHFS BN, Bk, SCEMEFRER. ik, NIixEE, Pk
FIARI B SR PR AETE o5 AT W 7E AR B I L IEXS P95 B N O IX AP B o 22
b
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/

E&&
vmm& o \ ,Ij:;b(\@’

ml’il S
;Q%«Cf

R 1A

O

o/“\( ). SOCl, _ NiD\ o [0
- e

H 2
" NC N

Fy NHZ ' A
47

OH
NC

oD\ ’u7w "c’g > sz@\ /©/——————
NFc ’“>(\H « O NH

49 (X1II)

Il)& 1B
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C!\ 1
[O]- ?@ 21"

————-———>(;:Q\ mNflln NH’?)\FO
CNH

NH’»
K2003

V)

CNBeos -BocNH H BocNH /©/
\——(\O—_— Iy > ————

054 KoCOs OH

55
N

CNTFA F::E)\F N CN
HN

- 57T eO ” - E N/Y\
i 3\_g*l\ H on

56 58

CN
(o1 NC .—_— - 1- Me3SiCN

F N/\n/\o 2- HCl
3

(L N ®
2. HCl 1. MeOCH,Li

2. HQ NC.
1. MeLi

NC;E>N/><\O /@/m 2. HC

F3
HHO CH;OH

CHzOMe

0

TZ
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i) Buli
o ity MesSl

N

8t «

cN_DSOCe EDN 4 en
47

(XXXV)

Z1E

>§0_< >_c~ _o o/igo% >—c~ —F—N;E\%—T— ,: (Ij\n%o—@—m

Z1F o

,ijilfb: ,Ilob: ° ,Zlilo:ba“g:
flv@’

Z1G6

HCI
N HZN\/U\ N MCPBA
:O\ KiCOs ol oFa F 2 F3 NH/YDMSO, H,0

CN

K,COs,T KCOp MEK C : H/7(\° F
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NC NH NC N

BN T -—_— ———————————-

Y F KyCO, F3 N Etz;N
DMSO, H,0 |\|/NH CH;Cl,

NC

I
N0
~3 Q

i
o

Q=CN, Y=CF; ({L. &#XXIV)
Q=CN, Y=Cl({L&¥XXV)
Q=Cl, Y=CN (1L E¥XXVI)
Q=CF,, Y=Cl({t 5% XXVII)
Q=CF;, Y=CF; ({bL ¥ XXVIII)

Z1 1

' - Qon' QL =~ RL ) ) N—— . —memeeer R

NCS NaOH A—nh 7Ns 3 S1 2 /=0

0 Br\\QBr o
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METHODS AND COMPOSITIONS FOR TREATING POLYCYSTIC OVARY

SYNDROME

CROSS-REFERENCE

[0001] This application claims the benefit of U.S. Provisional Patent Application No.

63/064,863, filed August 12, 2020; which is referenced herein in its entirety.

BACKGROUND

[0002] Polycystic ovary syndrome (PCOS) is one of the most common endocrine disorders

affecting an estimated 12% of reproductive aged women. Women with PCOS may have

polycystic ovarian morphologic features, ovulatory dysfunction in the form of infrequent or

prolonged menstrual periods, and hyperandrogenism in the form of excess male hormone levels.

This complex disorder has both environmental influences, such as obesity and insulin resistance,

and inappropriate endocrine signaling from the hypothalamus and pituitary glands as

contributors. Hyperandrogenism presents clinically as hirsutism and acne and biochemically

with elevated serum androgen levels. Androgen and androgen precursors can be produced and

secreted by the ovaries and also by the adrenal cortices in about the same amount in response to

stimulation by pituitary derived luteinizing hormone (LH) to the ovaries and adrenocorticotropic

hormone (ACTH) to the adrenal gland, respectively. Emerging data indicate that PCOS patients

can be categorized according to whether the source of excessive androgen is primarily from the

ovaries, namely, functional ovarian hyperandrogenism (FOH), or the adrenal glands, namely,

functional adrenal hyperandrogenism (FAH), both (FOH and FAH), or neither and attributable

to either insulin resistance /obesity or of unknown origin. A majority or about two-thirds of

cases have functionally typical PCOS (PCOS-T) that is due to typical FOH, characterized by

hyperresponsiveness of 17-hydroxyprogesterone (17-OHP). About one fifth of cases have

functionally atypical FOH (PCOS-A), lacking 17-OHP hyperresponsiveness. Within these two

FOH populations, about one-third may have both FOH and FAH. About 8% of PCOS cases are

attributed to either obesity and the remainder are unknown or idiopathic in nature. Only about 3-

5% PCOS cases are due to isolated FAH with androgen responsiveness to ACTH.

SUMMARY

[0003] Adrenal androgen excess in PCOS appears to occur independently of ovarian androgen

excess, suggesting it may represent an intrinsic, and possible primary source of abnormal

synthesis of adrenal androgens. Adrenal androgen excess of PCOS may not result from

deficiencies in specific enzymatic steps, rather it may represent an altered pituitary responsivity

to corticotropin releasing factor (CRF) and adrenocorticotropic hormone (ACTH).

-1-
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[0004] In an aspect, the present disclosure provides methods for treating polycystic ovary

syndrome with functional ovarian hyperandrogenism and functional adrenal hyperandrogenism

(PCOS-FOH + FAH) in a subject in need thereof, comprising administering a CRF1 antagonist

or pharmaceutically acceptable salt thereof.

[0005] In ancther aspect, the present disclosure provides methods for treating polycystic ovary

syndrome with functional adrenal hyperandrogenism (PCOS-FAH) in a subject in need thereof,

comprising administering a CRF1 antagonist or pharmaceutically acceptable salt thereof.

[0006] In another aspect, the present disclosure provides methods for treating polycystic ovary

syndrome (PCOS) in a subject in need thereof, comprising administering a CRF1 antagonist or

pharmaceutically acceptable salt thereof.

[0007] In another aspect, the present disclosure provides methods for treating polycystic ovary

syndrome (PCOS) in a subject in need thereof, comprising accessing a source of excessive

androgen; and administering a CRF1 antagonist or pharmaceutically acceptable salt thereof. In

some embodiments, the cosyntropin is administered at a dose about 1 pg/m*. In some

embodiments, the cosyntropin is administered at a dose about 10 pg/m?. In some embodiments,

the cosyntropin is administered at a dose about 250 pg/m*. In some embodiments, the source of

excessive androgen is adrenal glands. In some embodiments, the source of excessive androgen is

ovaries.

[0008] In some embodiments, the CRF; antagonist is a compound of Formula (I):

R' _R?

Formula (I)

or a pharmaceutically acceptable salt thereof, wherein: R! and R? are independently ethyl or #-

propyl; R? is hydrogen, F, Cl, Br, methyl, trifluoromethyl, or methoxy; R* is hydrogen, Br, —

N
NR?R®, methoxymethyl, n-butyl, acetamido, pyridin-4-yl, morpholin-4-yl, K/O ,

CH;

GHa ;\,\fi
JLNQ*NHZ f\« N —

, N— , or HsC : R* and R? are independently hydrogen, C1-Caalkyl, —
CH>CH>NH3, —-CH,CH;NHC(O)OC(CHj3)3, or -CH>CH>NHCH,CH>CHj5.

-
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[0009]

[0010]

[0011]

[0012]

[0013]

[0014]

In some embodiments, R? is F, Cl, Br, methyl, or trifluoromethyl.

In some embodiments, R? is C1 or Br.

CHs

I~N
. . . . \_ 1In some embodiments, R* is fNRaRb, pyridin-4-yl, morpholin-4-yl, or N )

CHj

In some embodiments, R* is morpholin-4-ylor N

In some embodiments, R* is -NR?RP, and R? and RP are independently C1-Csalkyl.

In some embodiments, the CRF; antagonist or a pharmaceutically acceptable salt thereof

is 3-[4-bromo-2-(2-methyl-2H-[1,2 4]triazol-3-yl)-thiazol-5-y1]-2,5-dimethyl-7-(1-propyl-

butyl)- pyrazolo[1,5-a]pyrimidine.

[0015]

is 3-(4-bromo-2-(2-methyl-2H-[1,2 4]triazol-3-yl)-thiazol-5-y1)-7-(1-ethyl-propyl)-2,5-dimethyl-

In some embodiments, the CRF; antagonist or a pharmaceutically acceptable salt thereof

pyrazolo[1,5-a]pyrimidine.

[0016] In some embodiments, the CRF; antagonist or a pharmaceutically acceptable salt thereof

is 3-(4-chloro-2-morpholin-4-yl-thiazol-5-yl1)-7-(1-ethyl-propyl)-2,5-dimethyl-pyrazolo[ 1,5-

alpyrimidine.

[0017]

Z>N-N?\T CHgSN Sy

HC” N

Br /%/

In some embodiments, the CRF; antagonist is

_N

?
AN\ , or a pharmaceutically acceptable salt thereof.

N

[0018] In some embodiments, the CRF; antagonist is

/ N/N
S>—CH;,

e

N

SBr /

~ "N or a pharmaceutically acceptable salt thereof.

[0019] In some embodiments, the compound is
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L

k/o , or a pharmaceutically acceptable salt thereof.
[0020] In some embodiments, the CRF; antagonist or pharmaceutically acceptable salt thereof

is selected from the group consisting of: Antalarmin hydrochloride, CP-154,526, CP-376395

hydrochloride, NBI 27914 hydrochloride, NBI 35965 hydrochloride, NGD 98-2 hydrochloride,

Pexacerfont, R 121919 hydrochloride, SSR125543 (crinecerfont), and SNOO3.

[0021] In some embodiments, the CRF; antagonist or pharmaceutically acceptable salt is

administered in a dose of about 5 mg to about 400 mg total daily dose to the subject. In some

embodiments, the CRF; antagonist or pharmaceutically acceptable salt is administered in a dose

of about 300 mg total daily dose to the subject. In some embodiments, the CRF; antagonist or

pharmaceutically acceptable salt is administered in a dose of about 200 mg total daily dose to

the subject. In some embodiments, the CRF; antagonist or pharmaceutically acceptable salt is

administered in a dose of about 150 mg total daily dose to the subject. In some embodiments, the

CREF; antagonist or pharmaceutically acceptable salt is administered in a dose of about 100 mg

total daily dose to the subject. In some embodiments, the CRF; antagonist or pharmaceutically

acceptable salt is administered in a dose of about 75 mg total daily dose to the subject. In some

embodiments, the CRF; antagonist or pharmaceutically acceptable salt is administered in a dose

of about 50 mg total daily dose to the subject. In some embodiments, the CRF| antagonist or

pharmaceutically acceptable salt is administered in a dose of about 25 mg total daily dose to the

subject. In some embodiments, the CRF) antagonist or pharmaceutically acceptable salt is

administered in a dose of about 10 mg total daily dose to the subject. In some embodiments, the

CRF, antagonist or pharmaceutically acceptable salt thereof 1s administered as a pharmaceutical

composition.

[0022] In some embodiments, an adrenocorticotropic hormone (ACTH) level is reduced by at

least 5% from baseline. In some embodiments, an adrenocorticotropic hormone (ACTH) level is

reduced by at least 10% from baseline. In some embodiments, a dehydroepiandrosterone suifate

(DHEAS) level is reduced by at least 5% from baseline. In some embodiments, a

dehydroepiandrosterone suitate (DHEAS) level is reduced by at least 10% from baseline. In

some embodiments, the androstenedione (A4) level is reduced by at least 5% from baseline. In

some embodiments, the androstenedione (A4) level 1s reduced by at least 10% from baseline. In

some embodiments, the 1B-hydroxyandrostenedione (110OHA4) level 1s reduced by at least 5%

4.
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from baseline. In some embodiments, the 1B-hydroxyandrostenedione (110HA4) level is

reduced by at least 10% from baseline. In some embodiments, the 11p-hydroxytestosterone

(110HT) level is reduced by at least 5% from baseline. In some embodiments, the 113-

hydroxytestosterone (110HT) level is reduced by at least 10% from baseline.

[0023] In some embodiments, a reduced ACTH, DHEAS, A4, 110HA4 or 110HT level from

baseline is maintained for at least 24 hours. In some embodiments, a reduced ACTH, DHEAS,

A4, 110HA4 or 110HT level from baseline is maintained for at least 4 weeks.

[0024] In another aspect, the present disclosure provides methods for treating polycystic ovary

syndrome with functional adrenal hyperandrogenism (PCOS-FAH) in a subject in need thereof,

comprising administering a pharmaceutical composition comprising Compound 3:

L

K/O . or a pharmaceutically acceptable salt or solvate thereof.
[0025] In another aspect, the present disclosure provides methods for treating polycystic ovary

syndrome with functional ovarian hyperandrogenism and functional adrenal hyperandrogenism

(PCOS-FOH+FAH) 1n a subject 1n need thereof, comprising administering a pharmaceutical

composition comprising Compound 3:

TMK/O ; or a pharmaceutically acceptable salt or solvate thereof.
[0026] In some embodiments, the Compound 3 is administered at a dose between about 1

mg/day and about 400 mg/day.

[0027] In some embodiments, the pharmaceutical composition comprises about 25 mg of

Compound 3, or a pharmaceutically acceptable salt or solvate thereof. In some embodiments, the

pharmaceutical composition comprises about 50 mg of Compound 3, or a pharmaceutically

acceptable salt or solvate thereof. In some embodiments, the pharmaceutical composition

comprises between about 75 mg of Compound 3, or a pharmaceutically acceptable salt or

solvate thereof. In some embodiments, the pharmaceutical composition comprises about 100 mg

of Compound 3, or a pharmaceutically acceptable salt or solvate thereof. In some embodiments,

-5
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the pharmaceutical composition comprises about 200 mg of Compound 3, or a pharmaceutically

acceptable salt or solvate thereof. In some embodiments, the pharmaceutical composition

comprises between about 1 mg and about 300 mg of Compound 3, or a pharmaceutically

acceptable salt or solvate thereof.

[0028] In some embodiments, the pharmaceutical composition is in the form of microparticles.

In some embodiments, the average size of the microparticles is between about 1 pm to about 20

um. In some embodiments, the average size of the microparticles is between about 5 um to

about 15 um. In some embodiments, the average size of the microparticles is less than about 10

um.

[0029] In some embodiments, the pharmaceutical composition is in the form of a capsule or a

tablet. In some embodiments, the capsule 1s a hard gelatin capsule. In some embodiments, the

capsule 1s a soft gelatin capsule.

[0030] In some embodiments, the capsule is formed using materials selected from the group

consisting of natural gelatin, synthetic gelatin, pectin, casein, collagen, protein, modified starch,

polyvinylpyrrolidone, acrylic polymers, cellulose derivatives, and any combinations thereof. In

some embodiments, the pharmaceutical composition is free of additional excipients. In some

embodiments, the pharmaceutical composition further comprises one or more pharmaceutically

acceptable excipients. In some embodiments, the pharmaceutical composition is in the form of a

tablet. In some embodiments, the pharmaceutical composition further comprises one or more

pharmaceutically acceptable excipients.

[0031] In some embodiments, the subject is a pediatric patient. In some embodiments, the

subject is from about 9 years old to about 18 years old. In some embodiments, the subject is

from about 8 years of age to about 55 years of age. In some embodiments, the subject is an adult

patient.

[0032] In some embodiments, the subject is treated for a period of about 2 weeks to about 36

weeks. In some embodiments, the subject is treated for a period of about 1 month to 12 months.

In some embodiments, the subject is treated for a period of about 10 months to 50 years.

[0033] Additional aspects and advantages of the present disclosure will become readily

apparent to those skilled in this art from the following detailed description, wherein only

illustrative embodiments of the present disclosure are shown and described. As will be realized,

the present disclosure is capable of other and different embodiments, and its several details are

capable of modifications in various obvious respects, all without departing from the disclosure.

Accordingly, the drawings and description are to be regarded as illustrative in nature, and not as

restrictive.
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INCORPORATION BY REFERENCE

[0034] All publications, patents, and patent applications mentioned in this specification are

herein incorporated by reference to the same extent as if each individual publication, patent, or

patent application was specifically and individually indicated to be incorporated by reference.

To the extent publications and patents or patent applications incorporated by reference

contradict the disclosure contained in the specification, the specification is intended to supersede

and/or take precedence over any such contradictory material.

DETAILED DESCRIPTION

[0035] While various embodiments of the invention have been shown and described herein, it

will be obvious to those skilled in the art that such embodiments are provided by way of

example only. Numerous variations, changes, and substitutions may occur to those skilled in the

art without departing from the invention. It should be understood that various alternatives to the

embodiments of the invention described herein may be employed.

Polycystic Ovary Syndrome (PCOS)

[0036] Polycystic ovarian syndrome (PCOS) is a heterogeneous disorder with multiple

phenotypes and is one of the most common endocrine metabolic disorders in reproductive aged

women. PCOS was first diagnosed and described as a syndrome of oligo-amenorrhea and

polycystic ovaries that was variably accompanied by hirsutism, acne, and obesity. There are

various diagnostic criteria for adolescent and adult patients considering the core diagnostic

features, such as hyperandrogenism, persistent ovulatory dysfunction, and polycystic ovarian

morphology (PCOM). The exact etiology of this disorder is not entirely clear, however, both

genetic and environmental factors seem to play roles in causing the disorder. Generally, PCOS

presents as a phenotype reflecting a self-perpetuating vicious cycle involving neuroendocrine,

metabolic, and ovarian dysfunction and is characterized by excessive ovarian and/or adrenal

androgen secretion. For example, intrinsic ovarian factors such as altered steroidogenesis and

factors external to the ovary such as hyperinsulinemia contribute to the excessive ovarian

androgen production. The classic ovarian phenotype of enlarged ovaries with string-of-pearl

morphology and theca interstitial hyperplasia reflects androgen exposure; this morphology has

also been observed in women with congenital adrenal hyperplasia (CAH).

[0037] In order to attempt to understand the pathophysiology of PCOS; it is important to

understand the molecular basis of steroidogenesis and androgen source, production and

physiology. Under normal circumstances in women, the ovaries and adrenal glands contribute

about equally to testosterone production. Approximately half of testosterone originates from

direct testosterone secretion by the ovaries and adrenal glands, whereas half is produced by

-7-
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peripheral conversion of circulating androstenedione, which itself arises from approximately

equal ovarian and adrenal secretion. Androgen production is not under direct negative feedback

regulation by the neuroendocrine system in females, as is the case for estradiol and cortisol

secretion. Androgens are secreted by both the ovaries and adrenal glands in response to their

respective tropic hormones, LH and ACTH. The zona reticularis of the adrenal gland resembles

the theca cell compartment of the ovary in its expression of the core enzymatic pattern for

androgen production.

[0038] PCOS patients can be functionally categorized as distinct subtypes based on the source

of androgen excess listed in Table 1 below. Androgen excess can be derived from the ovaries,

the adrenal glands, both, or neither. Primary PCOS is the most common variety of PCOS

without any known cause and a proposed theory suggests that functional ovarian

hyperandrogenism (FOH) along with disturbance of hypothalamo-pituitary-ovarian (HPO) axis

function may be the underlying cause. Further, functional adrenal hyperandrogenism (FAH)

other than HPO axis disturbance may be explained for a certain population of PCOS patients.

The PCOS patients with primary FAH may experience an average 50% increase in adrenal

volume that correlates with hyperandrogenemia severity.

[0039] Table 1 Functional classification of PCOS based on source of androgen excess

PO Squres fanRbay Tost [AST AUTH taw Fravalonie
Fusoitonal af JFGHP Testosiarone OHES KMONG
Type Andragan Hespanise RO Response BLOS

#%

[0040] Test procedures to determine the source of androgen are listed below in Table 2. The

ovarian hyperandrogenism of PCOS is demonstrated directly by the GnRHag test or the hCG

test and in combination with the dexamethasone androgen-suppression test (DAST). The

GnRHag test determines the coordinated function of the ovarian follicle. Leuprolide acetate 10

ug/kg sc (or a comparable dose of any other short-acting GnRHag) stimulates endogenous LH

and FSH release that peaks at 3—4 hours and persists for 24 hours; this in turn stimulates

increased secretion of sex steroids and their precursors, with serum levels peaking at 18-24

hours. In the absence of evidence of a steroidogenic block, an elevated 170HP response is

typical of PCOS. Ovarian steroidogenic enzyme deficiency, which is rare, can be detected by an

abnormal pattern of steroid intermediates in response to the test. hCG is an LH analog: 5000 [U

intramuscularly stimulates steroidogenic responses comparable with those of a GnRHag test at

24 hours. DAST indirectly tests for ovarian source of androgens by suppressing ACTH-

dependent androgen production of androgens. In the presence of normal adrenocortical
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suppression an inappropriately elevated serum testosterone post-DAST indicates an ACTH-

independent source of androgen, which is ordinarily of ovarian origin.

[0041] Adrenal hyperandrogenism may be demonstrated by a rapid ACTH test: cosyntropin is

administered iv and peak steroid responses occur at 15-60 minutes. An elevated DHEA post this

test indicates an ACTH-dependent source of androgen, which is ordinarily of adrenal origin. The

test may be performed using cosyntropin 250 ug, this is a supramaximal dose. Lower doses of

cosyntropin may be used (10 pg/m2) which elicit a similar peak response. A low-dose ACTH

test (1.0-ug cosyntropin) may be used and may be more physiologic. It usually elicits nearly as

great a peak response that promptly wanes, and in PCOS, does not elicit such a wide spectrum of

elevated steroid intermediates as do larger doses.

[0042] Table 2 Methods to determine source of female androgen excess

Tast Ratiganade Meothad Dutenma RMeasuraes inferpratatian’

130GREHEY

Corticotropin releasing factor

[0043] Currently, no single universal treatment for PCOS 1s available. As a result, current

treatments tend to be individualized and adapted to the actual needs of the individual patient.

Furthermore, treatment may be symptom-oriented. For example, targets for pharmacological

treatment may include androgen excess. For PCOS patients with elevated adrenal androgens,

FOH+FAH and PCOS-FAH patients, in some embodiments, pharmacological treatment, such as

corticotropin releasing factor (CRF) receptor antagonist targeting ACTH production may be

used.

[0044] Corticotropin releasing factor (CRF) is a 41 amino acid peptide that is the primary

physiological regulator of proopiomelancocortin (POMC) derived peptide secretion from the

anterior pituitary gland. In addition to its endocrine role at the pituitary gland,

immunohistochemical localization of CRF has demonstrated that the hormone has a broad

extrahypothalamic distribution in the central nervous system and produces a wide spectrum of

9.
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autonomic, electrophysiological and behavioral effects consistent with a neurotransmitter or

neuromodulator role in the brain. There is also evidence that CRF plays a significant role in

integrating the response in the immune system to physiological, psychological, and

immunological stressors.

[0045] CREF has been implicated in psychiatric disorders and neurological diseases including

depression and anxiety, as well as the following: Alzheimer's disease, Huntington's disease,

progressive supranuclear palsy, amyotrophic lateral sclerosis, Parkinson's disease, epilepsy,

migraine, alcohol and substance abuse and associated withdrawal symptoms, obesity, metabolic

syndrome, congenital adrenal hyperplasia (CAH), Cushing's disease, hypertension, stroke,

irritable bowel syndrome, stress-induced gastric ulceration, premenstrual syndrome, sexual

dysfunction, premature labor, inflammatory disorders, allergies, multiple sclerosis, visceral pain,

sleep disorders, pituitary tumors or ectopic pituitary derived tumors, chronic fatigue syndrome,

and fibromyalgia.

[0046] CREF is believed to be the major physiological regulator of the basal and stress-induced

release of adrenocorticotropic hormone ("ACTH"), B-endorphin, and other proopiomelanocortin

("POMC")-derived peptides from the anterior pituitary. Secretion of CRF causes release of

ACTH from corticotrophs in the anterior pituitary via binding to the CRF, receptor, a member of

the class B family of G-protein coupled receptors.

[0047] Due to the physiological significance of CRF, the development of biologically-active

small molecules having significant CRF receptor binding activity and which are capable of

antagonizing the CRF| receptor remains a desirable goal and has been the subject of ongoing

research and development for the treatment of anxiety, depression, irritable bowel syndrome,

post-traumatic stress disorder, and substance abuse, and congenital adrenal hyperplasia.

[0048] The pituitary hormone ACTH, under the control of hypothalamic corticotropin-

releasing factor (CRF), stimulates uptake of cholesterol and drives the synthesis of pregnenolone

initiating steroidogenesis in the adrenal gland. The adrenal cortex 1s comprised of three zones,

which produce distinct classes of hormones many of which are driven by ACTH mobilizing

cholesterol through this pathway. The middle layer, the zona reticularis is responsible for the

production of androgens such as DHEA, DHEAS and androstenedione, (A4) the precursor to

testosterone (T) and dihydrotestosterone (DHT). This layer is also responsible for the production

of the 11-oxyandrogens, 11B-hydroxyandrostenedione (110HA4) and 11B-hydroxytestosterone

(110HT), which are major bioactive androgens, particularly in women. Due to an unknown

cause in PCOS patients with elevated androgens, the zone reticularis displays a

hyperresponsiveness to ACTH resulting excessive levels of DHEA, DHEAS, 110HA4, 110HT

and A4. The excessive ACTH stimulation causes hypertrophy of the zona reticularis resulting in
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adrenal hyperplasia and clinically manifests with physical features typical of PCOS and

hyperandrogenism. Reducing the stimulatory effect on the pituitary’s ACTH secretion by

inhibiting the CRF1 receptor is expected is reduce excessive androgen synthesis from the ACTH

responsive zone of the adrenal gland in PCOS. The normalization of elevated androgen levels in

the short term would be expected to ameliorate cardinal features of PCOS - hirsutism, acne and

menstrual irregularities — over the long term.

Certain Definitions

[0049] Unless defined otherwise, all technical and scientific terms used herein have the same

meanings as commonly understood by one of ordinary skill in the art. Although any methods

and materials similar or equivalent to those described herein can be used in the practice or

testing of embodiments described herein, certain preferred methods, devices, and materials are

now described.

[0050] As used herein and in the appended claims, the singular forms “a,” “an,” and “the”

include plural reference unless the context clearly dictates otherwise. Thus, for example,

reference to “an excipient” is a reference to one or more excipients and equivalents thereof

known to those skilled in the art, and so forth.

[0051] The term “about” is used to indicate that a value includes 10% level of error for the

device or method being employed to determine the value.

[0052] The use of the term “or” in the claims is used to mean “and/or” unless explicitly

indicated to refer to alternatives only or the alternatives are mutually exclusive, although the

disclosure supports a definition that refers to only alternatives and to “and/or.”

[0053] “Alkyl” refers to a straight or branched hydrocarbon chain radical consisting solely of

carbon and hydrogen atoms, containing no unsaturation, and preferably having from one to five

carbon atoms (1.¢. C1-Csalkyl). In some embodiments, an alkyl comprises one to four carbon

atoms (i.e., Ci-Csalkyl). ). In some embodiments, an alkyl comprises one to three carbon atoms

(ie, C1-Caalkyl). ). In some embodiments, an alkyl comprises one to two carbon atoms (i.¢e,,

C1-Cralkyl). In some embodiments, an alkyl comprises one carbon atom (i.e., Cialkyl). In

certain embodiments, the alkyl group is selected from methyl, ethyl, 1-propyl (n-propyl), 1-

methylethyl (1so-propyl), 1-butyl (n-butyl), 1-methylpropyl (sec-butyl), 2-methylpropyl

(isobutyl), 1,1-dimethylethyl (tert-butyl), or 1-pentyl (n-pentyl). The alkyl is attached to the rest

of the molecule by a single bond. Unless stated otherwise specifically in the specification, an

alkyl group is optionally substituted by one or more substituents such as those described herein.

[0054] The terms “comprise,” “have” and “include” are open-ended linking verbs. Any forms

Y elor tenses of one or more of these verbs, such as “comprises,” “comprising,” “has,” “having,”

“includes” and “including,” are also open-ended. For example, any method that “comprises,”

-11-
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“has” or “includes” one or more steps is not limited to possessing only those one or more steps

and also covers other unlisted steps.

[0055] “Administering” when used in conjunction with a therapeutic means to administer a

therapeutic systemically or locally, as directly into or onto a target tissue, or to administer a

therapeutic to a patient whereby the therapeutic positively impacts the tissue to which it is

targeted. “Administering” a pharmaceutical composition may be accomplished by injection,

topical administration, and oral administration or by other methods alone or in combination with

other known techniques.

[0056] By “pharmaceutically acceptable”, it is meant the carrier, diluent or excipient must be

compatible with the other ingredients of the composition and not deleterious to the recipient

thereof.

[0057] The term “pharmaceutical compaosition” means a composition comprising at least one

active ingredient, such as a steroid or a pharmaceutically acceptable salt thereof or a CRF

antagonist or a pharmaceutically acceptable salt thereof, whereby the composition is amenable

to investigation for a specified, efficacious outcome in a mammal (for example, without

limitation, a human). Those of ordinary skill in the art will understand and appreciate the

techniques appropriate for determining whether an active ingredient has a desired efficacious

outcome based upon the needs of the artisan.

[0058] The term “supraphysiologic amount” describes glucocorticoid dose levels that are above

the daily glucocorticoid requirement (production rate) found in healthy individuals.

[0059] The term “physiologic amount” describes glucocorticoid dose levels that meet the daily

glucocorticoid requirement (production rate) found in healthy individuals.

[0060] The term “hydrocortisone equivalents” as used herein is understood by a person skilled

in the art to be the conversion calculations needed to be considered when substituting one

glucocorticoid for another as the potency and duration of action of various glucocorticoids may

vary. Hence, the term “hydrocortisone equivalents” is the standard used for comparison of

glucocorticoid potency.

[0061] A “therapeutically effective amount” or “effective amount” as used herein refers to the

amount of active compound or pharmaceutical agent that elicits a biological or medicinal

response in a tissue, system, animal, individual or human that is being sought by a researcher,

veterinarian, medical doctor or other clinician, which includes one or more of the following: (1)

preventing the disease; for example, preventing a disease, condition or disorder in an individual

that may be predisposed to the disease, condition or disorder but does not yet experience or

display the pathology or symptomatology of the disease, (2) inhibiting the disease; for example,

inhibiting a disease, condition or disorder in an individual that is experiencing or displaying the
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pathology or symptomatology of the disease, condition or disorder (i.e., arresting further

development of the pathology and/or symptomatology), and (3) ameliorating the disease; for

example, ameliorating a disease, condition or disorder in an individual that is experiencing or

displaying the pathology or symptomatology of the disease, condition or disorder (i.e., reversing

the pathology and/or symptomatology).

[0062] The terms “treat,” “treated,” “treatment,” or “treating” as used herein refers to both

therapeutic treatment in some embodiments and prophylactic or preventative measures in other

embodiments, wherein the object 1s to prevent or slow (lessen) an undesired physiological

condition, disorder or disease, or to obtain beneficial or desired clinical results. For the purposes

described herein, beneficial or desired clinical results include, but are not limited to, alleviation

of symptoms; diminishment of the extent of the condition, disorder or disease; stabilization (i.e,,

not worsening) of the state of the condition, disorder or disease; delay in onset or slowing of the

progression of the condition, disorder or disease; amelioration of the condition, disorder or

disease state; and remission (whether partial or total), whether detectable or undetectable, or

enhancement or improvement of the condition, disorder or disease. Treatment includes eliciting

a clinically significant response without excessive levels of side effects. Treatment also includes

prolonging survival as compared to expected survival if not receiving treatment. A prophylactic

benefit of treatment includes prevention of a condition, retarding the progress of a condition,

stabilization of a condition, or decreasing the likelihood of occurrence of a condition. As used
3% Lkherein, “treat,” “treated,” “treatment,” or “treating” includes prophylaxis in some embodiments.

Compounds

[0063] Disclosed herein are CRF; antagonists or pharmaceutically acceptable salt thereof such

as Antalarmin hydrochloride, CP-154,526, CP-376395 hydrochloride, NBI 27914 hydrochloride,

NBI 35965 hydrochloride, NGD 98-2 hydrochloride, Pexacerfont, R 121919 hydrochloride,

SNO03, and SSR125543 (crinecerfont).

[0064] In one aspect, the CRF; antagonist or pharmaceutically acceptable salt thereof 1s

selected from the group consisting of: n-butyl-N-ethyl-2,5,6-trimethyl-7-(2,4,6-

trimethylphenyl)-7H-pyrrolo[2,3-d]pyrimidin-4-amine hydrochloride (Antalarmin

hydrochloride), n-butyl-N-ethyl-2, 5-dimethyl-7-(2,4,6-trimethylphenyl)-7H-pyrrolo[2,3-

d]pyrimidin-4-amine hydrochloride (Pfizer CP154526), N-(1-Ethylpropyl)-3,6-dimethyl-2-

(2,4,6-trimethylphenox y)-4-pyridinamine hydrochloride (Pfizer CP376395 hydrochloride), 5-

Chloro-N-(cyclopropylmethyl)-2-methyl-n-propyl-N’-(2,4,6-trichlorophenyl )-4,6-

pyrimidinediamine hydrochloride (NBI27914 hydrochloride), (7S)-6-(Cyclopropylmethyl)-2-

(2,4-dichlorophenyl)-7-ethyl-7,8-dihydro-4-methyl-6H-1,3,6,8a-tetraazaacenaphthylene

hydrochloride (NBI35965 hydrochloride), N-(1-Ethylpropyl)-3-methoxy-5-[2-methoxy-4-
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(trifluoromethoxy)phenyl]-6-methyl-2-pyrazinamine hydrochloride (NGD 98-2 hydrochloride),

8-(6-Methoxy-2-methyl-3-pyridinyl)-2,7-dimethyl-N-[(1R)-1-methylpropyl]pyrazolo[ 1,5-a]-

1,3,5-triazin-4-amine (Pexacerfont), 3-[6-(Dimethylamino)-4-methyl-3-pyridinyl]-2,5-dimethyl-

N,N-dipropylpyrazolo[ 1,5-a]pyrimidin-7-amine hydrochloride (R 121919 hydrochloride), and

N-(4-Methoxy-2-methylphenyl)-1-[1-(methoxymethyl)propyl |-6-methyl-1H-1,2 3-triazolo[4,5-

c]pyridine-4-amine (SN0O03), (8)-4-(2-chloro-4-methoxy-5-methylphenyl)-N-(2-cyclopropyl-1-

(3-fluoro-4-methylphenyl)ethyl)-5-methyl-N-(prop-2-yn-1-yl)thiazol-2-amine (SSR125543).

[0065] Disclosed herein is a compound of Formula (I):

R! RZ?

Formula (1)

or a pharmaceutically acceptable salt thereof, wherein R! and R? are independently ethyl or 7-

propyl: R*is H, Cl, Br, methyl, trifluoromethyl, or methoxy; R* is H, Br, -NR“R?,

‘(\@ f}\N Q/NH2
methoxymethyl, n-butyl, acetamido, pyridin-4-yl, morpholin-4-yl, O,

CHj3

?H3 }I\N X
N./\« N =
_N or HiC ; and

2

R?and R® are independently hydrogen, C1-Czalkyl, -CH>CH>NH,, ~-CH,CH:NHC(0)OC(CHj3)s,

or -CH>CH>;NHCH,CH>CH3.

[0066] In some embodiments, R' and R? are independently ethyl or n-propyl. In some

embodiments, R! is ethyl and R? is n-propyl. In some embodiments, R! is n-propyl and R? is

ethyl. In some embodiments, R' and R? are both ethyl. In some embodiments, R! and R? are both

n-propyl.

[0067] In some embodiments, R? is hydrogen, Cl, Br, methyl, or trifluoromethyl. In some

embodiments, R? is hydrogen, Cl, Br, or methyl. In some embodiments, R? is hydrogen, Cl, or

Br. In some embodiments, R’ is hydrogen. In some embodiments, R* is Cl. In some

embodiments, R’ is Br.
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[0068] In some embodiments, R* is hydrogen, Br, -NR?R", methoxymethyl, #-butyl,

CHs
N\
W

r N—" . Insome

\(\@ !’\NQ,NHZ
acetamido, pyridin-4-yl, morpholin-4-yl, o , ,0
embodiments, R* is Br, -NR*R®, methoxymethyl, #-butyl, acetamido, pyridin-4-yl, morpholin-4-

CHs
~ NH f\( Nyoyl, ,or N— . In some embodiments, R* is -NR?R®, methoxymethyl, #-butyl,

acetamido, pyridin-4-yl, morpholin-4-yl, or N—/ . In some embodiments, R* is -NR?R®, n-

butyl, acetamido, pyridin-4-yl, morpholin-4-yl, or N—" . In some embodiments, R" is —

e . / . . .NR?R® pyridin-4-yl, morpholin-4-yl, or N—7 . In some embodiments, R* is morpholin-4-yl
CHs

o,
or N . In some embodiments, R* is morpholin-4-yl. In some embodiments, R” is

G
N,j\« N

N— . In some embodiments, R*is -NRR® and R?® and R® are independently C1-Csalkyl.
[0069] Disclosed herein is a compound of Formula (II):

Formula (1)

or a pharmaceutically acceptable salt thereof, wherein R? is H, Cl, Br, methyl, trifluoromethyl,

or methoxy; R* is H, Br, -NRR®, methoxymethyl, 7-butyl, acetamido, pyridin-4-yl, morpholin-

CHs

Y\ /\ EHS :LN X
N . —(3 oy O4-yl, HsC : and R? and RP are independently
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hydrogen, Ci-Csalkyl, -CH,CH>NH,, -CH>CH,NHC(O)OC(CHs)3, or —

CH>CH>NHCH;CH;CH;3;—-CHCHNHCH>;CH>CHs.

[0070] Disclosed herein is a compound of Formula (III):

Formula (III)

or a pharmaceutically acceptable salt thereof, wherein R and R* are s-propyl; R* is H, Cl, Br,

methyl, trifluoromethyl, or methoxy; R* is H, Br, -NR"R®, methoxymethyl, n-butyl, acetamido,

CH3

CHs ,LN X
TN /\NQ,NHz /\«N‘N =

pyridin-4-yl, morpholin-4-yl, K/O, , N—/ , or M€ ; and R* and
R® are independently hydrogen, C1-Csalkyl, -CH.CH>NH,, ~CH,CH2NHC(O)YOC(CH3)3, or —

CH2CH2NHCH;CH,CHs.

[0071] Disclosed herein is a compound of Formula (IV):

Formula TV

or a pharmaceutically acceptable salt thereof, wherein R’ is Cl, Br, methyl, trifluoromethyl, or

methoxy; R* is H, Br, -NR?R®, methoxymethyl, n-butyl, acetamido, pyridin-4-yl, morpholin-4-

CH3

CHy ,‘LN X
TN ,LNQ,NHz /\(N‘N =

yl, K/O, , N , or HsC : and R? and RP are independently
hydrogen, Ci-Csalkyl, -CH>CH>NH:, -CH>CH>NHC(O)OC(CHs)3, or —

CH>CH>NHCH,CH>CHs.

[0072] For a compound or pharmaceutically acceptable salt of Formula (1), (11), (111), and (1V),

R? may be hydrogen, Cl, Br, methyl, trifluoromethyl, or methoxy. For a compound or

pharmaceutically acceptable salt of Formula (), (IT), (ITT), and (IV), R? may be Cl, Br, methyl,

trifluoromethyl, or methoxy. For a compound or pharmaceutically acceptable salt of Formula
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(D), D), (III), and (IV), R* may be Cl, Br, methyl, or trifluocromethyl. For a compound or

pharmaceutically acceptable salt of Formula (I), (I), (III), and (IV), R? may be CI, Br, or

methyl. For a compound or pharmaceutically acceptable salt of Formula (I), (II), (IIT), and (IV),

R? may be Cl. For a compound or pharmaceutically acceptable salt of Formula (1), (I), (III),

and (IV), R* may be Br. For a compound or pharmaceutically acceptable salt of Formula (1),

(1), (III), and (IV), R? may be methyl.

[0073] For a compound or pharmaceutically acceptable salt of Formula (T), (IT), (III), and (IV),

R*is Br, -NR?R®, methoxymethyl, n-butyl, acetamido, pyridin-4-yl, morpholin-4-yl,

CHs

EHS AN
Ao Io , , N— or HsC . For a compound or pharmaceutically

acceptable salt of Formula (1), (I), (IIT), and (IV), R* is Br, methoxymethyl, #-butyl, acetamido,

CH,

XN L PN S _

o !\N\D‘ R 0 APpyridin-4-yl, morpholin-4-yl, . Fora

compound or pharmaceutically acceptable salt of Formula (T), (IT), (II1), and (IV), R* is Br, n-

CH
N.\(\@ ANQ,NHz /\« o)

butyl, acetamido, pyridin-4-yl, morpholin-4-yl, © , , N , or
CHs

HsC . For a compound or pharmaceutically acceptable salt of Formula (1), (II), (III), and

o
N0 b(IV), R* is Br, acetamido, pyridin-4-yl, morpholin-4-yl, o , N—7

CHs

{\N\
HsC, or . For a compound or pharmaceutically acceptable salt of Formula (I), (II), (III),

CHs
N\O oand (IV), R* is Br, pyridin-4-yl, morpholin-4-yl, o N o
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CHs

f\N\
HyC . For a compound or pharmaceutically acceptable salt of Formula (1), (II), (I1I), and

CH,

y A. . ) oy Ny 0=(IV), R" is pyridin-4-yl, morpholin-4-yl, , , N— or TM

For a compound or pharmaceutically acceptable salt of Formula (I), (I), (III), and (IV), R*is

CH,

CHs; !’\N X

O Aomorpholin-4-yl, or HsC . For a compound or

epharmaceutically acceptable salt of Formula (I), (II), (ITI), and (IV), R* is © ,
CHs

SH?’ ‘LN N
NNz PN —N—/ . HsC : :, ,or '3 . For a compound or pharmaceutically acceptable salt

G
TN NH NeyLS PO Iof Formula (I), (I), (III), and (IV), R* is . Fora

compound or pharmaceutically acceptable salt of Formula (I), (II), (II), and (IV), R*is

\\/\O’ Orf\NQ,NHZ
. For a compound or pharmaceutically acceptable salt of

>
Formula (D), (II), (IIT), and (IV), R*is k/O . For a compound or pharmaceutically
acceptable salt of Formula (I), (II), (III), and (IV), R* is morpholin-4-yl.

[0074] Disclosed herein is 3-[4-bromo-2-(2-methyl-2H-[ 1,2,4]triazol-3-yl)-thiazol-5-yl]-2,5-

dimethyl-7-(1-propyl-butyl)-pyrazolo[1,5-a]pyrimidine (Compound 1) or a pharmaceutically

acceptable salt thereof:

Compound 1.
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[0075] Disclosed herein is 3-(4-bromo-2-(2-methyl-2H-[1,2,4]triazol-3-yl)-thiazol -5-y1)-7-(1-

ethyl-propyl)-2,5-dimethyl-pyrazolo[1,5-a]pyrimidine (Compound 2) or a pharmaceutically

acceptable salt thereof:

Br /3S
/N\N/>

Compound 2.

[0076] Disclosed herein is 3-(4-Chloro-2-(morpholin-4-yljthiazol-5-y1)-7-(1-ethylpropyl)-2,5-

dimethylpyrazolo(1,5-a)pyrimidine (or alternatively 4-(4-chloro-5-(2,5-dimethyl-7-(pentan-3-

yDpyrazolo[1,5-a]pyrimidin-3-yl)thiazol-2-yl)morpholine) (Compound 3) or a pharmaceutically

acceptable salt thereof:

Compound 3.

[0077] In some embodiments, 4-(4-chloro-5-(2,5-dimethyl-7-(pentan-3-yl)pyrazolo[1,5-

a]pyrnmidin-3-yl)thiazol-2-yl)morpholine 1s referred to as Compound 3. In some embodiments,

3-(4-Chloro-2-(morpholin-4-yl)thiazol-5-yl)-7-(1-ethylpropyl)-2,5-dimethylpyrazolo(1,5-

a)pyrimidine is referred to as Compound 3.

[0078] In one aspect, the CRF; antagonist or pharmaceutically acceptable salt thereof may be

an astressin. An astressin generally refers to a nonselective corticotropin releasing hormone

antagonist that reduces the synthesis of ACTH and cortisol.

Pharmaceutical Compositions

[0079] Disclosed herein are pharmaceutical compositions comprising a compound or

pharmaceutically acceptable salt described herein. In certain embodiments, the composition

comprises a steroid or a pharmaceutically acceptable salt thereof and a CRF; antagonist or

pharmaceutically acceptable salt thereof as disclosed above. In some embodiments, the steroid

or a pharmaceutically acceptable salt thereof is exogenous glucocorticoids (GC) or a

pharmaceutically acceptable salt thereof.
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Dosage Form

[0080] In some embodiments, the pharmaceutical compositions described herein are provided

in unit dosage form. As used herein, a “unit dosage form” is a composition containing an

amount of a compound or pharmaceutically acceptable salt described herein that is suitable for

administration to an animal, preferably mammal, subject in a single dose, according to good

medical practice. The preparation of a single or unit dosage form however, does not imply that

the dosage form is administered once per day or once per course of therapy. Such dosage forms

are contemplated to be administered once, twice, thrice or more per day and may be

administered as infusion over a period of time (e.g., from about 30 minutes to about 2-6 hours),

or administered as a continuous infusion, and may be given more than once during a course of

therapy, though a single administration is not specifically excluded.

[0081] Pharmaceutical compositions are administered in a manner appropriate to the disease to

be treated (or prevented). An appropriate dose and a suitable duration and frequency of

administration will be determined by such factors as the condition of the patient, the type and

severity of the patient's disease, the particular form of the active ingredient, and the method of

administration. In general, an appropriate dose and treatment regimen provides the

composition(s) in an amount sufficient to provide therapeutic and/or prophylactic benefit (e.g.,

an improved clinical outcome, such as more frequent complete or partial remissions, or longer

disease-free and/or overall survival, or a lessening of symptom severity. Optimal doses are

generally determined using experimental models and/or clinical trials. The optimal dose

depends upon the body mass, weight, or blood volume of the patient.

[0082] In some embodiments, the pharmaceutical compositions described herein are formulated

as oral dosage forms. Suitable oral dosage forms include, for example, tablets, pills, sachets, or

capsules. In some embodiments, the pharmaceutical composition comprises one or more

additional pharmaceutically acceptable excipients. See, e.g., Remington: The Science and

Practice of Pharmacy (Gennaro, 21st Ed. Mack Pub. Co., Easton, PA (2005) for a list of

pharmaceutically acceptable excipients.

Capsule

[0083] In some embodiments, the pharmaceutical composition is formulated as a capsule. In

some embodiments, the pharmaceutical composition is formulated as a hard gel capsule. In some

embodiments, the pharmaceutical composition is formulated as a soft gel capsule.

[0084] In some embodiments, the capsule is formed using materials which include, but are not

limited to, natural or synthetic gelatin, pectin, casein, collagen, protein, modified starch,

polyvinylpyrrolidone, acrylic polymers, cellulose derivatives, or any combinations thereof. In

some embodiments, the capsule is formed using preservatives, coloring and opacifying agents,
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flavorings and sweeteners, sugars, gastroresistant substances, or any combinations thereof. In

some embodiments, the capsule is coated. In some embodiments, the coating covering the

capsule includes, but is not limited to, immediate release coatings, protective coatings, enteric or

delayed release coatings, sustained release coatings, barrier coatings, seal coatings, or

combinations thereof. In some embodiments, a capsule herein is hard or soft. In some

embodiments, the capsule is seamless. In some embodiments, the capsule is broken such that the

particulates are sprinkled on soft foods and swallowed without chewing. In some embodiments,

the shape and size of the capsule also vary. Examples of capsule shapes include, but are not

limited to, round, oval, tubular, oblong, twist off, or a non-standard shape. The size of the

capsule may vary according to the volume of the particulates. In some embodiments, the size of

the capsule is adjusted based on the volume of the particulates and powders. Hard or soft gelatin

capsules may be manufactured in accordance with conventional methods as a single body unit

comprising the standard capsule shape. A single-body soft gelatin capsule typically may be

provided, for example, in sizes from 3 to 22 minims (1 minims being equal to 0.0616 ml) and in

shapes of oval, oblong or others. The gelatin capsule may also be manufactured in accordance

with conventional methods, for example, as a two-piece hard gelatin capsule, sealed or unsealed,

typically in standard shape and various standard sizes, conventionally designated as (000), (00),

(0), (1), (2), (3), (4), and (5). The largest number corresponds to the smallest size. In some

embodiments, the pharmaceutical composition described herein (e.g., capsule) is swallowed as a

whole.

[0085] In some embodiments, the capsule comprises one or more pharmaceutically acceptable

excipients. In some embodiments, the capsule is free of additional excipients.

[0086] In some embodiments, a capsule is developed, manufactured and commercialized for a

drug substance that is insoluble. In some embodiments, a drug substance is insoluble if

solubility is less than 0.002 mg/mL in water. In some embodiments, the capsule has a dose

strength of up to 200 mg. In some embodiments, drug substance in the capsule is immediately

released in a dissolution medium using USP apparatus I. In some embodiments, drug substance

in the capsule is immediately released in a dissolution medium using USP apparatus IL

Tablet

[0087] Poorly soluble drugs may be difficult to formulate using standard technologies such as

high shear wet granulation. Optimum delivery of poorly soluble drugs may require complex

technologies such as solid solutions amorphous dispersions (hot melt extrusion or spray drying),

nano-formulations or lipid-based formulations. Hydrophobic drug substances may be

considered poorly soluble according to USP criteria and may be known to be difficult to

granulate with water and other excipients. This is likely due to most known excipients for
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immediate release formulations being water soluble or water-swellable. Making a tablet of a

high dose drug substance that is poorly soluble may require a high concentration of the drug

substance. However, as the drug concentration is increased above a certain level, formation of

granules may become more and more difficult. Furthermore, at a certain drug load, it may

become impossible.

[0088] In some embodiments, the pharmaceutical composition is formulated as a tablet.

[0089] In some embodiments, the tablet is made by compression, molding, or extrusion,

optionally with one or more pharmaceutically acceptable excipient. In some embodiments,

compressed tablets are prepared by compressing a compound or pharmaceutically acceptable

salt described herein in a free-flowing form, optionally mixed with pharmaceutically acceptable

excipients. In some embodiments, molded tablets are made by molding a mixture of the

powdered a compound or pharmaceutically acceptable salt described herein, moistened with an

inert liquid diluent. In some embodiments, the tablet is prepared by hot-melt extrusion. In some

embodiments, extruded tablets are made by forcing a mixture comprising a compound or

pharmaceutically acceptable salt described herein, through an orifice or die under controlled

conditions. In some embodiments, the tablet is coated or scored. In some embodiments, the

tablet is formulated so as to provide slow or controlled release of a compound or

pharmaceutically acceptable salt described herein. In some embodiments, a tablet is developed,

manufactured and commercialized for a drug substance that is insoluble. In some embodiments,

a drug substance is insoluble if solubility is less than 0.002 mg/mL in water. In some

embodiments, the tablet has a dose strength of up to 200 mg. In some embodiments, drug

substance in the tablet is immediately released in a dissolution medium using USP apparatus 1.

In some embodiments, drug substance in the tablet is immediately released in a dissolution

medium using USP apparatus 11.

[0090] In some embodiments, the tablet size is less than about 1000 mg, less than about 800

mg, less than about 600 mg, less than about 400 mg, less than about 200 mg, less than about 100

mg or less than 50 mg. In some embodiments, the tablet has a dose strength of more than about

10 mg, more than about 50 mg, more than about 100 mg, more than about 150 mg, more than

about 200 mg, or more than about 250 mg. In some embodiments, the tablet size is less than

about 1000 mg for a dose strength of more than about 50 mg. In some embodiments, the tablet

size is less than 800 mg for a dose strength of more than about 100 mg. In some embodiments,

the tablet size is less than 600 mg for a dose strength of more than about 150 mg. In some

embodiment, the tablet size is less than 400 mg for a dose strength of more than about 200 mg.

In some embodiments, the tablet size is less than 400 mg for a dose strength of 100 mg. In some
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embodiments, the tablet size is less than 200 mg for a dose strength of 50 mg. In some

embodiments, the tablet size is less than 50 mg for a dose strength of 10 mg.

[0091] In some embodiments, more than about 20% of the tablet is dissolved in conventional

dissolution media. In some embodiments, more than about 40% of the tablet is dissolved in

conventional dissolution media. In some embodiments, more than about 50% of the tablet is

dissolved in conventional dissolution media. In some embodiments, more than about 60% of the

tablet is dissolved in conventional dissolution media. In some embodiments, more than about

70% of the tablet is dissolved in conventional dissolution media. In some embodiments, more

than about 80% of the tablet 1s dissolved in conventional dissolution media. In some

embodiments, more than about 20% of the tablet is dissolved in less than 24 hours in

conventional dissolution media. In some embodiments, more than about 20% of the tablet is

dissolved in less than 12 hours in conventional dissolution media. In some embodiments, more

than about 20% of the tablet is dissolved in less than 6 hours in conventional dissolution media.

In some embodiments, more than about 20% of the tablet is dissolved in less than 3 hours in

conventional dissolution media. In some embodiments, more than about 20% of the tablet is

dissolved in less than 2 hours in conventional dissolution media. In some embodiments, more

than about 20% of the tablet is dissolved in less than 60 minutes in conventional dissolution

media. In some embodiments, more than about 40% of the tablet is dissolved in less than 60

minutes in conventional dissolution media. In some embodiments, more than about 50% of the

tablet is dissolved in less than 60 minutes in conventional dissolution media. In some

embodiments, more than about 60% of the tablet is dissolved in less than 60 minutes in

conventional dissolution media. In some embodiments, more than about 70% of the tablet is

dissolved in less than 60 minutes in conventional dissolution media. In some embodiments,

more than about 80% of the tablet is dissolved in less than 60 minutes in conventional

dissolution media. In some embodiments, more than about 90% of the tablet is dissolved in less

than 60 minutes in conventional dissolution media. In some embodiments, more than about

100% of the tablet is dissolved in less than 60 minutes in conventional dissolution media.

[0092] In some embodiments, the tablet is produced at a commercial scale.

[0093] In some embodiments, the tablet comprises one or more pharmaceutically acceptable

excipients.

[0094] In some embodiments, the tablet is coated with a coating material, e.g., a sealant. In

some embodiments, the coating material is water soluble. In some embodiments, the coating

material comprises a polymer, plasticizer, a pigment, or any combination thereof. In some

embodiments, the coating material is in the form of a film coating, e.g., a glossy film, a pH

independent film coating, an aqueous film coating, a dry powder film coating (e.g., complete dry
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powder film coating), or any combination thereof. In some embodiments, the coating material is

highly adhesive. In some embodiments, the coating material provides low level of water

permeation. In some embodiments, the coating material provides oxygen barrier protection. In

some embodiments, the coating material allows immediate disintegration for fast release of a

compound or pharmaceutically acceptable salt described herein. In some embodiments, the

coating material is pigmented, clear, or white. In some embodiments, the coating is an enteric

coating. Exemplary coating materials include, without limitation, polyvinylpyrrolidone,

polyvinyl alcohol, an acrylate-methacrylic acid copolymer, a methacrylate-methacrylic acid

copolymer, cellulose acetate phthalate, cellulose acetate succinate, hydroxypropyl

methylcellulose phthalate, hydroxypropyl methylcellulose acetate succinate, polyvinyl acetate

phthalate, shellac, cellulose acetate trimellitate, sodium alginate, zein, and any combinations

thereof.

Pharmaceutically Acceptable Excipients

[0095] In some embodiments, the pharmaceutical composition comprises a pharmaceutically

acceptable excipient. In some embodiments, the composition is free of pharmaceutically

acceptable excipients. The term “pharmaceutically acceptable excipient”, as used herein, means

one or more compatible solid or encapsulating substances, which are suitable for administration

to a mammal. The term “compatible”, as used herein, means that the components of the

composition are capable of being commingled with the subject compound, and with each other,

in a manner such that there is no interaction, which would substantially reduce the

pharmaceutical efficacy of the composition under ordinary use situations. In some embodiments,

the pharmaceutically acceptable excipient is of sufficiently high purity and sufficiently low

toxicity to render them suitable for administration preferably to an animal, preferably mammal,

being treated.

[0096] Some examples of substances, which can serve as pharmaceutically acceptable

excipients include:

. Amino acids such as alanine, arginine, asparagine, aspartic acid, cysteine,

glutamine, glutamic acid, glycine, histidine, isoleucine, leucine, lysine, methionine,

phenylalanine, proline, serine, threonine, tryptophan, tyrosine, and valine. In some

embodiments, the amino acid is arginine. In some embodiments, the amino acid is L-

arginine.

= Monosaccharides such as glucose (dextrose), arabinose, mannitol, fructose

(levulose), and galactose.

. Cellulose and its derivatives such as sodium carboxymethyl cellulose, ethyl

cellulose, and methyl cellulose.
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u Solid lubricants such as talc, stearic acid, magnesium stearate, and sodium stearyl

fumarate.

= Polyols such as propylene glycol, glycerin, sorbitol, mannitol, and polyethylene

glycol.

= Emulsifiers such as the polysorbates.

. Wetting agents such as sodium lauryl sulfate, Tween®, Span , alkyl sulphates, and

alkyl ethoxylate sulphates.

u Diluents such as calcium carbonate, microcrystalline cellulose, calcium

phosphate, starch, pregelatinized starch, sodium carbonate, mannitol, and lactose.

u Binders such as starches (corn starch and potato starch), gelatin, sucrose,

hydroxypropyl cellulose (HPC), polyvinylpyrrolidone (PVP), and hydroxypropyl methyl

cellulose (HPMC).

. Disintegrants such as starch, and alginic acid.

. Super-disintegrants such as ac-di-sol, croscarmellose sodium, sodium starch

glycolate and crospovidone.

= Glidants such as silicon dioxide.

u Coloring agents such as the FD&C dyes.

u Sweeteners and flavoring agents, such as aspartame, saccharin, menthol,

peppermint, and fruit flavors.

u Preservatives such as benzalkonium chloride, PHMB, chlorobutanol, thimerosal,

phenylmercuric, acetate, phenylmercuric nitrate, parabens, and sodium benzoate.

u Tonicity adjustors such as sodium chloride, potassium chloride, mannitol, and

glycerin.

= Antioxidants such as sodium bisulfite, acetone sodium bisulfite, sodium

tformaldehyde, sulfoxylate, thiourea, and EDTA.

u pH adjuster such as NaOH, sodium carbonate, sodium acetate, HCI, and citric

acid.

. Cryoprotectants such as sodium or potassium phosphates, citric acid, tartaric acid,

gelatin, and carbohydrates such as dextrose, mannitol, and dextran.

= Cationic surfactants such as cetrimide, benzalkonium chloride and

cetylpyridinium chloride.

. Anion surfactants such as alkyl sulphates, alkyl ethoxylate sulphates, soaps,

carboxylates, sulfates, and sulfonates.

= Non-ionic surfactants such as polyoxyethylene derivatives, polyoxypropylene

derivatives, polyol derivatives, polyol esters, polyoxyethylene esters, poloxamers, glyol
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esters, glycerol esters, sorbitan derivatives, polyethylene glycol (PEG-40, PEG-50, PEG-

55), and ethers of fatty alcohols.

= Organic materials such as carbohydrate and modified carbohydrates, lactose, a-

lactose monohydrate, spray dried lactose and anhydrous lactose, starch and pre-

gelatinized starch, sucrose, manitol, sorbitol, cellulose, powdered cellulose and

microcrystalline cellulose.

= Inorganic materials such as calcium phosphates (anhydrous dibasic calcium

phosphate, dibasic calcium phosphate and tribasic calcium phosphate).

u Co-processed diluents.

u Surfactants such as sodium lauryl sulfate.

. Compression aids.

. Anti-tacking agents such as silicon dioxide and talc

Amounts

[0097] In some embodiments, the pharmaceutical composition, in the form of a tablet or

capsule, comprises between about 1 mg and about 500 mg of a compound or pharmaceutically

acceptable salt described herein. In some embodiments, the pharmaceutical composition, in the

form of a tablet or capsule, comprises between about 1 mg and about 400 mg of a compound or

pharmaceutically acceptable salt described herein. In some embodiments, the pharmaceutical

composition, in the form of a tablet or capsule, comprises between about 1 mg and about 300 mg

of a compound or pharmaceutically acceptable salt described herein. In some embodiments, the

pharmaceutical composition, in the form of a tablet or capsule, comprises between about 1 mg

and about 200 mg of a compound or pharmaceutically acceptable salt described herein. In some

embodiments, the pharmaceutical composition, in the form of a tablet or capsule, comprises

between about 1 mg and about 100 mg of a compound or pharmaceutically acceptable salt

described herein. In some embodiments, the pharmaceutical composition, in the form of a tablet

or capsule, comprises between about 1 mg and about 90 mg of a compound or pharmaceutically

acceptable salt described herein. In some embodiments, the pharmaceutical composition, in the

form of a tablet or capsule, comprises between about 1 mg and about 80 mg of a compound or

pharmaceutically acceptable salt described herein. In some embodiments, the pharmaceutical

composition, in the form of a tablet or capsule, comprises between about 1 mg and about 70 mg

of a compound or pharmaceutically acceptable salt described herein. In some embodiments, the

pharmaceutical composition, in the form of a tablet or capsule, comprises between about 1 mg

and about 60 mg of a compound or pharmaceutically acceptable salt described herein. In some

embodiments, the pharmaceutical composition, in the form of a tablet or capsule, comprises

between about 1 mg and about 50 mg of a compound or pharmaceutically acceptable salt
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described herein. In some embodiments, the pharmaceutical composition, in the form of a tablet

or capsule, comprises between about 1 mg and about 40 mg of a compound or pharmaceutically

acceptable salt described herein. In some embodiments, the pharmaceutical composition, in the

form of a tablet or capsule, comprises between about 1 mg and about 30 mg of a compound or

pharmaceutically acceptable salt described herein. In some embodiments, the pharmaceutical

composition, in the form of a tablet or capsule, comprises between about 1 mg and about 20 mg

of a compound or pharmaceutically acceptable salt described herein. In some embodiments, the

pharmaceutical composition, in the form of a tablet or capsule, comprises between about 1 mg

and about 10 mg of a compound or pharmaceutically acceptable salt described herein.

[0098] In some embodiments, the pharmaceutical composition, in the form of a tablet or

capsule, comprises between about 10 mg and about 500 mg of a compound or pharmaceutically

acceptable salt described herein. In some embodiments, the pharmaceutical composition, in the

form of a tablet or capsule, comprises between about 10 mg and about 400 mg of a compound or

pharmaceutically acceptable salt described herein. In some embodiments, the pharmaceutical

composition, in the form of a tablet or capsule, comprises between about 10 mg and about 300

mg of a compound or pharmaceutically acceptable salt described herein. In some embodiments,

the pharmaceutical composition, in the form of a tablet or capsule, comprises between about 10

mg and about 200 mg of a compound or pharmaceutically acceptable salt described herein. In

some embodiments, the pharmaceutical composition, in the form of a tablet or capsule,

comprises between about 10 mg and about 100 mg of a compound or pharmaceutically

acceptable salt described herein. In some embodiments, the pharmaceutical composition, in the

form of a tablet or capsule, comprises between about 10 mg and about 90 mg of a compound or

pharmaceutically acceptable salt described herein. In some embodiments, the pharmaceutical

composition, in the form of a tablet or capsule, comprises between about 10 mg and about 80 mg

of a compound or pharmaceutically acceptable salt described herein. In some embodiments, the

pharmaceutical composition, in the form of a tablet or capsule, comprises between about 10 mg

and about 70 mg of a compound or pharmaceutically acceptable salt described herein. In some

embodiments, the pharmaceutical composition, in the form of a tablet or capsule, comprises

between about 10 mg and about 60 mg of a compound or pharmaceutically acceptable salt

described herein f. In some embodiments, the pharmaceutical composition, in the form of a

tablet or capsule, comprises between about 10 mg and about 50 mg of a compound or

pharmaceutically acceptable salt described herein. In some embodiments, the pharmaceutical

composition, in the form of a tablet or capsule, comprises between about 10 mg and about 40 mg

of a compound or pharmaceutically acceptable salt described herein. In some embodiments, the

pharmaceutical composition, in the form of a tablet or capsule, comprises between about 10 mg
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and about 30 mg of a compound or pharmaceutically acceptable salt described herein. In some

embodiments, the pharmaceutical composition, in the form of a tablet or capsule, comprises

between about 10 mg and about 20 mg of a compound or pharmaceutically acceptable salt

described herein.

Particle size

[0099] In some embodiments, the pharmaceutical composition, in the form of a tablet or a

capsule, comprises a compound or pharmaceutically acceptable salt described herein, in the

form of microparticles. In some embodiments, the microparticles have an average size from

about 1 um to about 100 pm. In some embodiments, the microparticles have an average size

from about 1 pm to about 50 pm. In some embodiments, the microparticles have an average size

from about 1 pm to about 30 pm. In some embodiments, the microparticles have an average size

from about 1 pm to about 20 pm. In some embodiments, the microparticles have an average

size from about 5 pm to about 15 pm. In some embodiments, the microparticles have an

average size from about 1 pm to about 10 pm. In some embodiments, the microparticles have an

average size from about 3 pm to about 10 pm. In some embodiments, the microparticles have an

average size from about 4 pm to about 9 pm.

Methods of Treatment

[0100] Disclosed herein are methods of treating polycystic ovary syndrome (PCOS) in a

subject in need thereof, comprising administering a compound or pharmaceutically acceptable

salt described herein. In some embodiments, the subject in need thereof has PCOS-FAH. In

some embodiments, the subject in need thereof has PCOS-FOH+FAH. In some embodiments,

the methods described herein result in the reduction of a level of a hormone. Such hormones

include deoxycorticosterone, 11-deoxycortisol, cortisol, corticosterone, pregnenoclone, 17a-

hydroxy pregnenolone, progesterone, 17-OHP, dehydroepiandrosterone (DHEA),

dehydroepiandrosterone-sultate (DHEAS), androstenediol, androstenedione (A4), testosterone

(T), dihydrotestosterone (DHT), estrone, estradiol, estriol, 113-hydroxyandrostenedione

(110HA4), 11B-hydroxytestosterone (110HT), 11-ketoandrostenedione (11KA4), 11-

ketotestosterone (11K T), 11B-hydroxy-5a-androstenedione (11OHDHA4), 11-keto-50-

androstenedione (11KDHA4), 11B-hydroxydihydrotestosterone (110HDHT), 11-

ketodihydrotestosterone (11KDHT) and ACTH. In some embodiments, the methods described

herein result in the reduction of 17-OHP levels. In some embodiments, the methods described

herein result in the reduction of A4 levels. In some embodiments, the methods described herein

result in the reduction of ACTH levels. In some embodiments, the methods described herein

result in the reduction of DHEA levels. In some embodiments, the methods described herein

result in the reduction of DHEAS levels. In some embodiments, the methods described herein
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result in the reduction of testosterone (T) levels. In some embodiments, the methods described

herein result in the reduction of DHT levels. In some embodiments, the methods described

herein result in the reduction of 110HA4 levels. In some embodiments, the methods described

herein result in the reduction of 110HT levels. In some embodiments, the methods described

herein result in the reduction of 11K A4 levels. In some embodiments, the methods described

herein result in the reduction of 11KT levels.

[0101] Further, in some embodiments, the methods described herein result in the maintenance

of the reduction of 17-OHP, A4, ACTH, DHEA, DHEAS, T, DHT, 110HA4, 110HT,

11KA4,and/or 11KT levels. In some embodiments, the reductions of 17-OHP, A4, ACTH,

DHEA, DHEAS, T, DHT, 110HA4, 110HT, 11KA4 and/or 11KT levels may last for at least

24 hours, 36 hours, 48 hours, 60 hours, 72 hours, 4 days, 5 days, 6 days, 7 days, 8 days, 9 days,

10 days, 11 days, 12 days, 13 days, 2 weeks, 3 weeks, 4 weeks, 5 weeks, 6 weeks, 7 weeks, 8

weeks, 9 weeks, 10 weeks, 11 weeks, 12 weeks, 13 weeks, 14 weeks, 15 weeks, 16 weeks, 17

weeks, 18 weeks, 19 weeks, 20 weeks, 21 weeks, 22 weeks, 23 weeks, 24 weeks, 25 weeks, 26

weeks, 27 weeks, 28 weeks, 29 weeks, 30 weeks, 31 weeks, 32 weeks, 33 weeks, 34 weeks, 35

weeks, 36 weeks, 37 weeks, 38 weeks, 39 weeks, 40 weeks, 41 weeks, 42 weeks, 43 weeks, 44

weeks, 45 weeks, 46 weeks, 47 weeks, 48 weeks, 49 weeks, 50 weeks, 51 weeks, 52 weeks, 2

years, 5 years, 10 years, 15 years, 20 years, 25 years, 30 years, 35 years, 40 years, 45 years, 50

years, 55 years, 60 years, 65 years, 70 years, 75 years, 80 years, 85 years, 90 years, 95 years, or

100 years.

[0102] In some embodiments, the methods described herein result in the reduction of DHEAS

levels. In some embodiments, the DHEAS level is reduced by at least about 1%, 2%, 5%, 10%,

15%, 20%, 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, or

95% from baseline. The baseline level of the DHEAS may be measured in a subject before

beginning the treatment disclosed herein. In some embodiments, the DHEAS level is reduced by

at least 5% from baseline. In some embodiments, the reduced DHEAS level from baseline may

be maintained for at least about 1 hour, 2 hours, 4 hours, 8 hours, 12 hours, 24 hours, 48 hours, 1

week, 2 weeks, 3 weeks, 4 weeks, 5 weeks, 6 weeks, 7 weeks, 8 weeks, 9 weeks, 10 weeks, 12

weeks, 13 weeks, 14 weeks, 15 weeks, 16 weeks, 17 weeks, 18 weeks, 19 weeks, 20 weeks, 21

weeks, 22 weeks, 23 weeks, 24 weeks, 25 weeks, 26 weeks, 27 weeks, 28 weeks, 29 weeks, or

30 weeks.

[0103] Further, in some embodiments, the methods described herein result in the maintenance

of the reduction of 17-OHP, A4, ACTH, T, DHT, 110HA4, 110HT, 11KA4 and/or 11KT

levels. In some embodiments, the reductions of 17-OHP, A4, ACTH T, DHT, 110HA4, 110HT,

11K A4 and/or 11KT levels may last for at least 24 hours, 36 hours, 48 hours, 60 hours, 72
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hours, 4 days, 5 days, 6 days, 7 days, 8 days, 9 days, 10 days, 11 days, 12 days, 13 days, 2

weeks, 3 weeks, 4 weeks, 5 weeks, 6 weeks, 7 weeks, 8 weeks, 9 weeks, 10 weeks, 11 weeks, 12

weeks, 13 weeks, 14 weeks, 15 weeks, 16 weeks, 17 weeks, 18 weeks, 19 weeks, 20 weeks, 21

weeks, 22 weeks, 23 weeks, 24 weeks, 25 weeks, 26 weeks, 27 weeks, 28 weeks, 29 weeks, 30

weeks, 31 weeks, 32 weeks, 33 weeks, 34 weeks, 35 weeks, 36 weeks, 37 weeks, 38 weeks, 39

weeks, 40 weeks, 41 weeks, 42 weeks, 43 weeks, 44 weeks, 45 weeks, 46 weeks, 47 weeks, 48

weeks, 49 weeks, 50 weeks, 51 weeks, 52 weeks, 2 years, 5 years, 10 years, 15 years, 20 years,

25 years, 30 years, 35 years, 40 years, 45 years, 50 years, 55 years, 60 years, 65 years, 70 years,

75 years, 80 years, 85 years, 90 years, 95 years, or 100 years.

[0104] In some embodiments, disclosed herein are methods for treating PCOS in a subject in

need thereof, and the methods further comprise accessing a source of excessive androgen; and

administering a CRF, antagonist or pharmaceutically acceptable salt thereof. In some

embodiments, accessing a source of excessive androgen comprises measuring the primary

source of excessive androgen produced in the subject suffering PCOS. In some embodiments,

the primary source is the ovaries. In some embodiments, the primary source is the adrenal

glands. In some embodiments, the primary source is both the ovaries and the adrenal glands. In

some embodiments, the primary source is an organ that is able to produce androgen.

[0105] In some embodiments, cosyntropin or any other suitable hormones or chemical

compounds may be administered to a subject for ACTH response in order to test for adrenal

hyperandrogenism. In some embodiments, the cosyntropin is administered at a dose at least

about 0.25,0.5,1,2,3,4,5,6,7,8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 25, 30, 35, 40,

45, 50, 55, 60, 65, 70, 75, 80, 85, 90, 95, 100, 200, 2500r ug/m?*. In some embodiments, the

cosyntropin is administered at a dose at about the range between the doses disclosed herein. In

some embodiments, the cosyntropin 1s administered at a dose at most about 250, 200, 100, 95,

90, 85, 80, 75, 70, 65, 60, 55, 50, 45, 40, 35, 30, 25, 20, 15, 10, 5, 4, 3, 2, 1 ug/m?.

[0106] In some embodiments, the subject will be treated for a period of about 1 week to about

40 weeks. In some embodiments, the subject will be treated for a period of about 2 weeks to

about 39 weeks. In some embodiments, the subject will be treated for a period of about 3 weeks

to about 38 weeks. In some embodiments, the subject will be treated for a period of about 4

weeks to about 36 weeks. In some embodiments, the subject will be treated for a period of about

1 month to 12 months. In some embodiments, the subject will be treated for a period of about 10

months to 10 years. In some embodiments, the subject will be treated for a period of about 1

months to 10 years. In some embodiments, the subject will be treated for a period of about 10

months to 20 years. In some embodiments, the subject will be treated for a period of about 1

months to 20 years. In some embodiments, the subject will be treated for a period of about 10
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months to 30 years. In some embodiments, the subject will be treated for a period of about 1

months to 30 years. In some embodiments, the subject will be treated for a period of about 10

months to 40 years. In some embodiments, the subject will be treated for a period of about 1

months to 40 years. In some embodiments, the subject will be treated for a period of about 10

months to 50 years. In some embodiments, the subject will be treated for a period of about 1

months to 50 years.

[0107] In some embodiments, the CRF; antagonist or pharmaceutically acceptable salt thereof

is selected from the group consisting of: Antalarmin hydrochloride, CP-154,526, CP-376395

hydrochloride, NBI 27914 hydrochloride, NBI 35965 hydrochloride, NGD 98-2 hydrochloride,

Pexacerfont, R 121919 hydrochloride, SSR125543 (crinecerfont), AND SNOO3.

[0108] In some embodiments, the CRF: antagonist is a compound of Formula (I):

R! _R2

or a pharmaceutically acceptable salt thereof, wherein:

R! and R? are independently ethyl or n-propyl;

R? is hydrogen, F, Cl, Br, methyl, trifluoromethyl, or methoxy; and

R*is hydrogen, Br, -NR?R®, methoxymethyl, #-butyl, acetamido, pyridin-4-yl,

CHs

;";HS N
' \/\O e O emorpholin-4-yl, , , N— or's ; and

R? and R® are independently hydrogen, C,-Csalkyl, -CH,CH,NHy, —

CH;CH;NHC(O)OC(CH;3)3—CH;CH;NHC(O)YOC(CH3)3, or —CH,CH;NHCH,CH,CHs—

[0109] In some embodiments, R? is F, Cl, Br, methyl, or trifluoromethyl. In some

embodiments, R* is C1, Br, or methyl.

[0110] In some embodiments, R* is Br, -NR*RP-NR?RP, pyridin-4-yl, morpholin-4-yl, or

CHs

N—" _ In some embodiments, R* is morpholin-4-yl or
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CH,

N,f\« _//N
N . In some embodiments, R? is hydrogen, Br, —NR®R? and R* and R" are independently

C1-Csalkyl.

[0111] In some embodiments, the compound is

7l /N

N Sy

HsCTM N

Br 7 %/
N N

»
NN , or a pharmaceutically acceptable salt thereof.

[0112] In some embodiments, the compound is

NN , or a pharmaceutically acceptable salt thereof.
[0113] Tn some embodiments, the compound is

@k/o , or a pharmaceutically acceptable salt thereof.
[0114] In some embodiments, the CRF; antagonist or pharmaceutically acceptable salt is

administered in a dose of about 10 mg to about 200 mg total daily dose to the subject. In some

embodiments, the CRF; antagonist or pharmaceutically acceptable salt is administered in a dose

of about 200 mg total daily dose to the subject.

[0115] In some embodiments, the CRF; antagonist or pharmaceutically acceptable salt is

administered in a dose of about 150 mg total daily dose to the subject. In some embadiments,

the CRF; antagonist or pharmaceutically acceptable salt is administered in a dose of about 100

mg total daily dose to the subject. In some embodiments, the CRF; antagonist or

pharmaceutically acceptable salt is administered in a dose of about 50 mg total daily dose to the

subject. In some embodiments, the CRF| antagonist or pharmaceutically acceptable salt is

-32-

6664



WO 2022/036123 PCT/US2021/045780

administered in a dose of about 40 mg total daily dose to the subject. In some embodiments, the

CRF; antagonist or pharmaceutically acceptable salt is administered in a dose of about 30 mg

total daily dose to the subject. In some embodiments, the CRF; antagonist or pharmaceutically

acceptable salt is administered in a dose of about 25 mg total daily dose to the subject. In some

embodiments, the CRF; antagonist or pharmaceutically acceptable salt is administered in a dose

of about 20 mg total daily dose to the subject. In some embodiments, the CRF; antagonist or

pharmaceutically acceptable salt is administered in a dose of about 15 mg total daily dose to the

subject. In some embodiments, the CRF; antagonist or pharmaceutically acceptable salt is

administered in a dose of about 10 mg total daily dose to the subject. In some embodiments, the

CRF, antagonist or pharmaceutically acceptable salt 1s administered in a dose of about 5 mg

total daily dose to the subject.

[0116] In some embodiments, the CRF; antagonist or pharmaceutically acceptable salt is in the

form of microparticles. In some embodiments, the average size of the microparticles is between

about 1 pm to about 20 pm. In some embodiments, the average size of the microparticles is

between about 5 pm to about 15 pm. In some embodiments, the average size of the

microparticles is less than about 10 .

[0117] In some embodiments, the CRF; antagonist or pharmaceutically acceptable salt thereof

is administered as a pharmaceutical composition. In some embodiments, the steroid or a

pharmaceutically acceptable salt thereof is administered as a pharmaceutical composition.

[0118] In some embodiments, the pharmaceutical composition is in the form of a capsule or a

tablet. In some embodiments, the capsule is a hard gelatin capsule. In some embodiments, the

capsule is a soft gelatin capsule. In some embodiments, the capsule is formed using materials

selected from the group consisting of natural gelatin, synthetic gelatin, pectin, casein, collagen,

protein, modified starch, polyvinylpyrrolidone, acrylic polymers, cellulose derivatives, and any

combinations thereof.

[0119] In some embodiments, the pharmaceutical composition is free of additional excipients.

In some embodiments, the pharmaceutical composition further comprises one or more

pharmaceutically acceptable excipients. In some embodiments, the pharmaceutical composition

is in the form of a tablet. In some embodiments, the pharmaceutical composition further

comprises one or more pharmaceutically acceptable excipients.

[0120] In some embodiments, CRF; antagonist or pharmaceutically acceptable salt is

formulated as a capsule or a tablet as to provide a Tmax of about 1 to about 8 hours in a subject.

In some embodiments, CRF; antagonist or pharmaceutically acceptable salt is formulated as a

capsule or a tablet as to provide a Tmax of about 2 to about 7 hours in a subject. In some

embodiments, CRF; antagonist or pharmaceutically acceptable salt is formulated as a capsule or
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a tablet as to provide a Tmax of about 2 to about 6 hours in a subject. In some embodiments,

CRF; antagonist or pharmaceutically acceptable salt is formulated as a capsule or a tablet as to

provide a Tmax of about 3 to about 5 hours in a subject.

[0121] In some embodiments, CRF; antagonist or pharmaceutically acceptable salt is

formulated as a capsule or a tablet as to provide a Tmax of about 8 hours in a subject. In some

embodiments, CRF; antagonist or pharmaceutically acceptable salt is formulated as a capsule or

a tablet as to provide a Tmax of about 7 hours in a subject. In some embodiments, CRF;

antagonist or pharmaceutically acceptable salt is formulated as a capsule or a tablet as to provide

a Tmax of about 6 hours in a subject. In some embodiments, CRF; antagonist or

pharmaceutically acceptable salt is formulated as a capsule or a tablet as to provide a Tmax of

about 5 hours in a subject. In some embodiments, CRF; antagonist or pharmaceutically

acceptable salt is formulated as a capsule or a tablet as to provide a Tmax of about 4 hours in a

subject. In some embodiments, CRF; antagonist or pharmaceutically acceptable salt is

formulated as a capsule or a tablet as to provide a Tmax of about 3 hours in a subject. In some

embodiments, CRF; antagonist or pharmaceutically acceptable salt is formulated as a capsule or

a tablet as to provide a Tmax of about 2 hours in a subject. In some embodiments, CRF;

antagonist or pharmaceutically acceptable salt is formulated as a capsule or a tablet as to provide

a Tmax of about 1 hour in a subject.

[0122] In some embodiments, the methods described herein include administration of the

pharmaceutical composition comprising CRF; antagonist or pharmaceutically acceptable salt, or

a pharmaceutically acceptable salt or solvate thereof once a month, twice a month, three times a

month, once a week, twice a week, three times a week, once every two days, once a day, twice a

day, three times a day, or four times a day. In some embodiments, the methods described herein

administer CRF; antagonist or pharmaceutically acceptable salt, or a pharmaceutically

acceptable salt or solvate thereof once a day. In some embodiments, the methods described

herein administer CRF; antagonist or pharmaceutically acceptable salt, or a pharmaceutically

acceptable salt or solvate thereof twice a day.

[0123] In some embodiments, the methods described herein include administration of about 1

mg to about 2000 mg of CRF antagonist or pharmaceutically acceptable salt, or a

pharmaceutically acceptable salt or solvate thereof, per day. In some embodiments, CRF;

antagonist or pharmaceutically acceptable salt is administered at a dose between about 50

mg/day and about 1600 mg/day. In some embodiments, Compound 3 is administered at a dose

between about 50 mg/day and about 1500 mg/day. In some embodiments, Compound 3 is

administered at a dose between about 50 mg/day and about 1400 mg/day. In some

embodiments, Compound 3 is administered at a dose between about 50 mg/day and about 1300
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mg/day. In some embodiments, Compound 3 is administered at a dose between about 50

mg/day and about 1200 mg/day. In some embodiments, Compound 3 is administered at a dose

between about 50 mg/day and about 1100 mg/day. In some embodiments, Compound 3 is

administered at a dose between about 50 mg/day and about 1000 mg/day. In some

embodiments, Compound 3 is administered at a dose between about 50 mg/day and about 900

mg/day. In some embodiments, Compound 3 is administered at a dose between about 50

mg/day and about 800 mg/day. In some embodiments, Compound 3 is administered at a dose

between about 60 mg/day and about 800 mg/day. In some embodiments, Compound 3 is

administered at a dose between about 70 mg/day and about 800 mg/day. In some embodiments,

Compound 3 i1s administered at a dose between about 80 mg/day and about 800 mg/day. In

some embodiments, Compound 3 i1s administered at a dose between about 90 mg/day and about

800 mg/day. In some embodiments, Compound 3 is administered at a dose between about 100

mg/day and about 800 mg/day. In some embodiments, Compound 3 is administered at a dose

between about 100 mg/day and about 700 mg/day. In some embodiments, Compound 3 is

administered at a dose between about 100 mg/day and about 600 mg/day. In some

embodiments, Compound 3 is administered at a dose between 150 mg/day and about 600

mg/day. In some embodiments, Compound 3 is administered at a dose between 200 mg/day and

about 600 mg/day. In some embodiments, Compound 3 is administered at a dose between 200

mg/day and about 500 mg/day. In some embodiments, Compound 3 is administered at a dose

between 200 mg/day and about 400 mg/day. In some embodiments, Compound 3 is

administered at a dose between 25 mg/day and about 200 mg/day.

[0124] In some embodiments, Compound 3 is administered at a dose of about 500 mg/day. In

some embodiments, Compound 3 is administered at a dose of about 400 mg/day. In some

embodiments, Compound 3 1s administered at a dose of about 300 mg/day. In some

embodiments, Compound 3 is administered at a dose of about 200 mg/day. In some

embodiments, Compound 3 is administered at a dose of about 150 mg/day. In some

embodiments, Compound 3 is administered at a dose of about 100 mg/day. In some

embodiments, Compound 3 is administered at a dose of about 50 mg/day.

[0125] In some embodiments, about 50 mg to about 1600 mg of CRF1 antagonist or

pharmaceutically acceptable salt, or a pharmaceutically acceptable salt or solvate thereof, is

administered per day. In some embodiments, about 100 mg to about 1600 mg of CRF;

antagonist or pharmaceutically acceptable salt, or a pharmaceutically acceptable salt or solvate

thereof, is administered per day. In some embodiments, about 200 mg to about 1600 mg of CRF,

antagonist or pharmaceutically acceptable salt, or a pharmaceutically acceptable salt or solvate

thereof, is administered per day. In some embodiments, about 200 mg to about 1200 mg of CRF;
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antagonist or pharmaceutically acceptable salt, or a pharmaceutically acceptable salt or solvate

thereof, is administered per day. In some embodiments, about 200 mg to about 1000 mg of CRF;

antagonist or pharmaceutically acceptable salt, or a pharmaceutically acceptable salt or solvate

thereof, is administered per day. In some embodiments, about 200 mg to about 800 mg of CRF;

antagonist or pharmaceutically acceptable salt, or a pharmaceutically acceptable salt or solvate

thereof, is administered per day. In some embodiments, about 100 mg to about 800 mg of CRF;

antagonist or pharmaceutically acceptable salt, or a pharmaceutically acceptable salt or solvate

thereof, is administered per day. In some embodiments, about 200 mg to about 800 mg of CRF;

antagonist or pharmaceutically acceptable salt, or a pharmaceutically acceptable salt or solvate

thereof, is administered per day. In some embodiments, about 100 mg to about 600 mg of CRF,

antagonist or pharmaceutically acceptable salt, or a pharmaceutically acceptable salt or solvate

thereof, is administered per day. In some embodiments, about 200 mg to about 600 mg of CRF;

antagonist or pharmaceutically acceptable salt is administered per day. In some embodiments,

about 300 mg to about 600 mg of CRF; antagonist or pharmaceutically acceptable salt, or a

pharmaceutically acceptable salt or solvate thereof, is administered per day. In some

embodiments, about 100 mg to about 400 mg of CRF, antagonist or pharmaceutically acceptable

salt, or a pharmaceutically acceptable salt or solvate thereof, is administered per day. In some

embodiments, about 200 mg to about 400 mg of CRF; antagonist or pharmaceutically acceptable

salt, or a pharmaceutically acceptable salt or solvate thereof, is administered per day. In some

embodiments, about 300 mg to about 400 mg of CRF; antagonist or pharmaceutically acceptable

salt, or a pharmaceutically acceptable salt or solvate thereof, is administered each day.

[0126] In some embodiments, less than about 2000 mg CRF; antagonist or pharmaceutically

acceptable salt, or a pharmaceutically acceptable salt or solvate thereof, is administered per day.

In some embodiments, less than about 1800 mg CRF, antagonist or pharmaceutically acceptable

salt, or a pharmaceutically acceptable salt or solvate thereof, 1s administered per day. In some

embodiments, less than about 1600 mg CRF; antagonist or pharmaceutically acceptable salt, or a

pharmaceutically acceptable salt or solvate thereof, is administered per day. In some

embodiments, less than about 1400 mg CRF antagonist or pharmaceutically acceptable salt, or a

pharmaceutically acceptable salt or solvate thereof, is administered per day. In some

embodiments, less than about 1200 mg CRF antagonist or pharmaceutically acceptable salt, or a

pharmaceutically acceptable salt or solvate thereof, is administered per day. In some

embodiments, less than about 1000 mg CRF; antagonist or pharmaceutically acceptable salt, or a

pharmaceutically acceptable salt or solvate thereof, is administered per day. In some

embodiments, less than about 800 mg CRF; antagonist or pharmaceutically acceptable salt, or a

pharmaceutically acceptable salt or solvate thereof, is administered per day. In some
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embodiments, less than about 600 mg CRF; antagonist or pharmaceutically acceptable salt, or a

pharmaceutically acceptable salt or solvate thereof, is administered per day. In some

embodiments, less than about 500 mg CRF; antagonist or pharmaceutically acceptable salt, or a

pharmaceutically acceptable salt or solvate thereof, is administered per day. In some

embodiments, less than about 400 mg CRF, antagonist or pharmaceutically acceptable salt, or a

pharmaceutically acceptable salt or solvate thereof, is administered per day. In some

embodiments, less than about 300 mg CRF; antagonist or pharmaceutically acceptable salt, or a

pharmaceutically acceptable salt or solvate thereof, 1s administered per day. In some

embodiments, less than about 200 mg CRF; antagonist or pharmaceutically acceptable salt, or a

pharmaceutically acceptable salt or solvate thereof, is administered per day.

[0127] In some embodiments, the methods described herein include administration of the

pharmaceutical compositions described herein wherein the subject 1s in the fed state. In some

embodiments, the methods described herein include administration of the pharmaceutical

compositions described herein wherein the subject is in the fasted state.

[0128] In some embodiments, the methods described herein include administration of the

pharmaceutical compositions described herein at bedtime.

[0129] In some embodiments, the methods described herein include administration of the

pharmaceutical compositions described herein less than about 4 hours before sleep. In some

embodiments, the methods described herein include administration of the pharmaceutical

compositions described herein less than about 3 hours before sleep. In some embodiments, the

methods described herein include administration of the pharmaceutical compositions described

herein less than about 2 hours before sleep. In some embodiments, the methods described herein

include administration of the pharmaceutical compositions described herein less than about 1

hour before sleep. In some embodiments, the methods described herein include administration of

the pharmaceutical compositions described herein less than about 30 mins before sleep.

[0130] In some embodiments, the methods described herein include administration of the

pharmaceutical compositions described herein in the evening.

[0131] In some embodiments, the methods described herein include administration of the

pharmaceutical compositions described herein at about 11 pm at night. In some embodiments,

the methods described herein include administration of the pharmaceutical compositions

described herein at about 10 pm at night. In some embodiments, the methods described herein

include administration of the pharmaceutical compositions described herein at about 9 pm at

night. In some embodiments, the methods described herein include administration of the

pharmaceutical compositions described herein at about 8 pm at night.

-37-

6669



WO 2022/036123 PCT/US2021/045780

[0132] In some embodiments, the methods described herein include administration of the

pharmaceutical compositions described herein in combination with eflornithine and/or retinoids.

In some embodiments, the methods described herein include administration of the

pharmaceutical compositions described herein in combination with contraceptive pills

containing androgen receptor blockers such as cyproterone acetate, spironolactone, flutamide, or

Sa-reductase inhibitors.

[0133] In some embodiments, the levels of DHEA, DHEAS, A4, 110HA4, T, 110HT, DHT

and/or ACTH in the subject are determined from a biological sample from the subject. In some

embodiments, the biological sample is selected from the group of blood, blood fractions, plasma,

serum, urine, other types of bodily secretions, and saliva. In some embodiments, the biological

sample is obtained non-invasively.

[0134] In some embodiments, the subject is a pediatric patient. In some embodiments, the

subject 1s an adolescent. In some embodiments, the subject 1s from about 8 years old to about 18

years old. In some embodiments, the subject is an adult patient. In some embodiments, the

subject is from about 18 years old to about 55 years old. In some embodiments, the subject is

from about 18 years old to about 50 years old.

[0135] In some embodiments, the steroid and the CRF; antagonist are administered

concurrently. In some embodiments, the steroid and the CRF antagonist are administered in

one pharmaceutical composition. In some embodiments, the steroid and the CRF, antagonist are

administered concurrently in separate pharmaceutical compositions. In some embodiments, the

steroid and the CRF; antagonist are administered sequentially.

EXAMPLES

[0136] The following examples further illustrate the invention but should not be construed as in

any way limiting its scope. In particular, the processing conditions are merely exemplary and

can be readily varied by one of ordinary skill in the art.

[0137] All methods described herein can be performed in a suitable order unless otherwise

indicated herein or otherwise clearly contradicted by context. The use of any and all examples,

or exemplary language (e.g., “such as”) provided herein, is intended merely to better illuminate

the invention and does not pose a limitation on the scope of the invention unless otherwise

claimed. Unless defined otherwise, technical and scientific terms used herein have the same

meaning as is commonly understood by one of skill in the art to which this invention belongs.
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Example 1 — Reduction of DHEAS level in a subject who has polycystic ovary syndrome

(PCOS) and elevated adrenal androgens

[0138] Study Compound 3 in a double-blind, proof-of-concept study, evaluating the safety and

efficacy of repeated doses of Compound 3 in adults with elevated adrenal androgens, PCOS-

FAH or PCOS-FAH+FOH. After screening, eligible subjects with elevated adrenal androgens

documented by elevated DHEAS will be randomized to either a compound 3 dose escalation

arm or matching placebo arm.

[0139] The study is planned as a 3-period study with a duration of 4 weeks for Periods 1 and 2

and a duration of 8 weeks in Period 3 for a total treatment duration of 16 weeks. Subjects

randomized to the compound 3 dose escalation arm will be treated with escalating doses of 50-

mg, 100-mg or 200 mg based on achieving a DHEAS positive response criteria within each

treatment period. Subjects not meeting the criteria will be dose escalated to the next highest

dose in the preceding period. Subjects meeting the criteria will remain on their current dose

level. Placebo subjects will remain on placebo through the full 16 weeks.

[0140] The population are composed of approximately 40 patients, who receive Compound 3

or matching placebo daily for up to 16 weeks. Compound 3 is administered as an oral daily dose.

Patients are undergo PK/PD or PD only assessments, approximately every 2 weeks. A follow-up

outpatient visit occurs 30 days after the last dose.

[0141] Study Design

o Study Type: Interventional

e Primary Purpose: Treatment

e Study Phase: Phase 2

e Interventional Study Model: Randomized

e Number of Arms: 2

e Masking: Masking of Study drug

e Allocation: Randomized (1:1)

e Enrollment: 40

Arms and Interventions:

Arms Assigned Intervention

Arm 1 Drug: Compound 3

dose escalation (50, 100 and 200-mg)

Arm 2 Drug: Matching Placebo
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Outcome Measures

Primary Qutcome Measures:

1. Safety and tolerability of Compound 3 in patients with elevated adrenal androgens (adverse

effects, serious adverse effects, clinical laboratory parameters, etc.)

[Time Frame: 16 weeks]

Secondary Outcome Measures:

2. Proportion of subjects with:

a. = 30% change from baseline in dehydroepiandrosterone sulfate (DHEAS)

b. DHEAS <upper limit of normal (ULN)

c. DHEAS <75% percentile of normal range (Q3)

[Time Fame: 4 to up to 16 weeks]

3. Pharmacokinetics of compound 3

[Time Frame: 4 weeks]

Exploratory Outcome Measure:

4. Changes in PD markers: Changes in cortisol, ACTH, DHEAS, DHEA, A4, T, 17-OHP,

1TOHAA4, 11OHT, 11KA4, 11KT

[Time Frame: up to 16 weeks]

Eligibility

* Minimum Age: 18 Years

* Maximum Age: 30 years

* Sex: Female only

» Gender Based: Yes

* Accepts Healthy Volunteers: No

* Criteria: Inclusion

Criteria:

Inclusion Criteria:

e Female subjects 18 to 30 years old, inclusive

e Subjects must have documented PCOS according to the NIH (1990) criteria

e BMI <38 kg/m?

e DHEAS level > age matched reference ULN at Screening

e Evidence of DHEA hyperresponsiveness to ACTH stimulation during Screening
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Exclusion Criteria:

s Has a BMI >38kg/m’

e Has PCOS-FOH

e Has HbAlc > 6.5% or Fasting plasma glucose >126 mg/dL

e Has a history that includes bilateral adrenalectomy or hypopituitarism

e Has a history of allergy or hypersensitivity to tildacerfont or any other CRF) receptor

antagonist

e Clinically significant unstable medical condition, illness, or chronic disease

e Clinically significant uncontrolled psychiatric disorder

e Clinically significant abnormal laboratory finding or assessment

e Pregnant or nursing females

e Use of any other investigational drug within 30 days

e Unable to understand and comply with the study procedures, understand the risks, and/or

unwilling to provide written informed consent.

[0142] While preferred embodiments of the present invention have been shown and described

herein, it will be obvious to those skilled in the art that such embodiments are provided by way

of example only. It is not intended that the invention be limited by the specific examples

provided within the specification. While the invention has been described with reference to the

aforementioned specification, the descriptions and illustrations of the embodiments herein are

not meant to be construed in a limiting sense. Numerous variations, changes, and substitutions

will now occur to those skilled in the art without departing from the invention. Furthermore, it

shall be understood that all aspects of the invention are not limited to the specific depictions,

configurations or relative proportions set forth herein which depend upon a variety of conditions

and variables. It should be understood that various alternatives to the embodiments of the

invention described herein may be employed in practicing the invention. It is therefore

contemplated that the invention shall also cover any such alternatives, modifications, variations

or equivalents. Tt 1s intended that the following claims define the scope of the invention and that

methods and structures within the scope of these claims and their equivalents be covered

thereby.
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CLAIMS

WHAT IS CLAIMED IS:

1. A method of treating polycystic ovary syndrome with functional ovarian

hyperandrogenism and functional adrenal hyperandrogenism (PCOS-FOH + FAH) in a subject

in need thereof, comprising administering a CRF1 antagonist or pharmaceutically acceptable salt

thereof.

2. A method of treating polycystic ovary syndrome with functional adrenal

hyperandrogenism (PCOS-FAH) in a subject in need thereof, comprising administering a CRF1

antagonist or pharmaceutically acceptable salt thereof.

3. The method of any of claims 1-2, wherein said CRF; antagonist is a compound of

Formula (I):

Formula (I)

or a pharmaceutically acceptable salt thereof, wherein:

R' and R? are independently ethyl or n-propyl:

R?is hydrogen, F, Cl, Br, methyl, trifluoromethyl, or methoxy;

R*is hydrogen, Br, -NR’R®, methoxymethyl, n-butyl, acetamido, pyridin-4-yl,

CH,

EHa /LN N
\/\'\[) j\NQ,NHz f'\( _;/N =

morpholin-4-yl, 0’ , N— o HsC
R? and R? are independently hydrogen, Ci-Csalkyl, -CH2CH2NH>, —

CH,CH:NHC(O)OC(CHs)s, or -CHCHNHCHCH,CHs.

4. The method of claim 3, wherein R? is F, C1, Br, methyl, or trifluoromethyl.

5. The method of claim 3 or claim 4, wherein R? is Cl or Br.
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6. The method of any one of claims 4 to 5, wherein R* is -NR?R®, pyridin-4-yl, morpholin-

Cri
N\Ik( _//N

4-yl,or N— |

Gy
~TMN. s . W/7. The method of any one of claims 4 to 6, wherein R* is morpholin-4-yl or N ‘

8. The method of any one of claims 4 to 6, wherein R* is -NR?R®, and R?* and RP are
independently C-Csalkyl.

9. The method of claim 4, wherein said CRF; antagonist or a pharmaceutically acceptable

salt thereof 1s 3-[4-bromo-2-(2-methyl-2H-[ 1,2,4]triazol-3-yl)-thiazol-5-y1]-2,5-dimethyl-7-(1-

propyl-butyl)- pyrazolo[1,5-a]pyrimidine.

10. The method of claim 4, wherein said CRF; antagonist or a pharmaceutically acceptable

salt thereof is 3-(4-bromo-2-(2-methyl-2H-[ 1,2, 4]triazol-3-yl)-thiazol-5-yl)-7-(1-ethyl-propyl)-

2,5-dimethyl-pyrazolo[1,5-a]pyrimidine.

11. The method of claim 4, wherein said CRF; antagonist or a pharmaceutically acceptable

salt thereof is 3-(4-chloro-2-morpholin-4-yl-thiazol-5-yl)-7-(1 -ethyl-propyl)-2,5-dimethyl-

pyrazolo[1,5-a]pyrimidine.

12, The method of claim 4, wherein said CRF; antagonist is

Br/SN/JfiéN/>
N~ .~"N | or a pharmaceutically acceptable salt thereof.

13. The method of claim 4, wherein said CRF; antagonist 1s
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Z>N-N
S—CHg

>~ ~—
H3CTM N

SBr 7

~""N | or a pharmaceutically acceptable salt thereof.

14, The method of claim 4, wherein the compound 1s

O , or a pharmaceutically acceptable salt thereof.

15. The method of any of claims 1-2, wherein said CRF; antagonist or pharmaceutically

acceptable salt thereof is selected from the group consisting of: Antalarmin hydrochloride, CP-

154,526, CP-376395 hydrochloride, NBI 27914 hydrochloride, NBI 35965 hydrochloride, NGD

98-2 hydrochloride, Pexacerfont, R 121919 hydrochloride, SSR125543 (crinecerfont), and

SNO03.

16, The method of any one of claims 1-15, wherein the CRF; antagonist or pharmaceutically

acceptable salt is administered in a dose of about 5 mg to about 400 mg total daily dose to the

subject.

17. The method of any one of claims 1-15, wherein the CRF; antagonist or pharmaceutically

acceptable salt is administered in a dose of about 300 mg total daily dose to the subject.

18. The method of any one of claims 1-15, wherein the CRF, antagonist or pharmaceutically

acceptable salt is administered in a dose of about 200 mg total daily dose to the subject.

19. The method of any one of claims 1-15, wherein the CRF} antagonist or pharmaceutically

acceptable salt is administered in a dose of about 150 mg total daily dose to the subject.

20. The method of any one of claims 1-15, wherein the CRF, antagonist or pharmaceutically

acceptable salt is administered in a dose of about 100 mg total daily dose to the subject.
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21. The method of any one of claims 1-15, wherein the CRF, antagonist or pharmaceutically

acceptable salt is administered in a dose of about 75 mg total daily dose to the subject.

22. The method of any one of claims 1-15, wherein the CRF, antagonist or pharmaceutically

acceptable salt is administered in a dose of about 50 mg total daily dose to the subject.

23, The method of any one of claims 1-15, wherein the CRF| antagonist or pharmaceutically

acceptable salt is administered in a dose of about 25 mg total daily dose to the subject.

24, The method of any one of claims 1-15, wherein the CRF1 antagonist or pharmaceutically

acceptable salt is administered in a dose of about 10 mg total daily dose to the subject.

25. The method of any one of claims 1-24, wherein the CRF, antagonist or pharmaceutically

acceptable salt thereof is administered as a pharmaceutical composition.

26. The method of any one of claims 1-25, wherein an adrenocorticotropic hormone (ACTH)

level 1s reduced by at least 5% from baseline.

27. The method of any one of claims 1-25, wherein an adrenocorticotropic hormone (ACTH)

level 1s reduced by at least 10% from baseline.

28. The method of any one of claims 1-25, wherein a dehydroepiandrosterone sulfate

(DHEAS) level is reduced by at least 5% from baseline.

29. The method of any one of claims 1-25, wherein a dehydroepiandrosterone sulfate

(DHEAS) level is reduced by at least 10% from baseline.

30. The method of any one of claims 1-25, wherein androstenedione (A4) level is reduced by

at least 5% from baseline.

31, The method of any one of claims 1-25, wherein androstenedione (A4) level 1s reduced by

at least 10% from baseline.

32. The method of any one of claims 1-25, wherein 1B-hydroxyandrostenedione (110HA4)

level is reduced by at least 5% from baseline.

33. The method of any one of claims 1-25, wherein 1B-hydroxyandrostenedione (110HA4)

level is reduced by at least 10% from baseline.

-45-
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34. The method of any one of claims 1-25, wherein 11B-hydroxytestosterone (110HT) level

is reduced by at least 5% from baseline.

35. The method of any one of claims 1-25, wherein 11p-hydroxytestosterone (110HT) level

is reduced by at least 10% from baseline.

36. The method of any one of claims 25-35, wherein a reduced ACTH, DHEAS, A4,

110HA4 or 110HT level from baseline is maintained for at least 24 hours.

37. The method of any one of claims 25-35, wherein a reduced ACTH, DHEAS, A4,

110HA4 or 11OHT level from baseline is maintained for at least 4 weeks.

38. A method of treating polycystic ovary syndrome with functional adrenal

hyperandrogenism (PCOS-FAH) in a subject in need thereof, comprising administering a

pharmaceutical composition comprising Compound 3:

; or a pharmaceutically acceptable salt or solvate

thereof.

39. A method of treating polycystic ovary syndrome with functional ovarian

hyperandrogenism and functional adrenal hyperandrogenism (PCOS-FOH+FAH) in a subject in

need thereof, comprising administering a pharmaceutical composition comprising Compound 3:

; or a pharmaceutically acceptable salt or solvate thereof.

40. The method of either claim 38 or claim 39, wherein Compound 3 is administered at a

dose between about 1 mg/day and about 200 mg/day.

-46-
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41. The method of any of claims 38-40, wherein the pharmaceutical composition comprises

between about 1 mg and about 400 mg of Compound 3, or a pharmaceutically acceptable salt or

solvate thereof.

42 The method of claim 41, wherein the pharmaceutical composition comprises about 25

mg of Compound 3, or a pharmaceutically acceptable salt or solvate thereof.

43. The method of claim 41, wherein the pharmaceutical composition comprises about 50

mg of Compound 3, or a pharmaceutically acceptable salt or solvate thereof.

44, The method of claim 41, wherein the pharmaceutical composition comprises between

about 75 mg of Compound 3, or a pharmaceutically acceptable salt or solvate thereof.

45. The method of claim 41, wherein the pharmaceutical composition comprises about 100

mg of Compound 3, or a pharmaceutically acceptable salt or solvate thereof.

40. The method of claim 41, wherein the pharmaceutical composition comprises about 200

mg of Compound 3, or a pharmaceutically acceptable salt or solvate thereof.

47. The method of claim 41, wherein the pharmaceutical composition comprises about 300

mg of Compound 3, or a pharmaceutically acceptable salt or solvate thereof.

48. The method of any one of claims 1-47, wherein the pharmaceutical composition is in the

form of microparticles.

49. The method of claim 48, wherein the average size of the microparticles is between about

1 um to about 20 pym.

50. The method of claim 48, wherein the average size of the microparticles is between about

5 pm to about 15 pm.

51. The method of claim 48, wherein the average size of the microparticles is less than about

10 pm.

52. The method of any of claims 1-47, wherein the pharmaceutical composition is in the

form of a capsule or a tablet.

53. The method of claim 52, wherein the capsule is a hard gelatin capsule.

54, The method of claim 52, wherein the capsule is a soft gelatin capsule.

47-
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55. The method of any one of claims 52-54, wherein the capsule is formed using materials

selected from the group consisting of natural gelatin, synthetic gelatin, pectin, casein, collagen,

protein, modified starch, polyvinylpyrrolidone, acrylic polymers, cellulose derivatives, and any

combinations thereof.

56. The method of any one of claims 52-54, wherein the pharmaceutical composition is free

of additional excipients.

57. The method of any one of claims 52-54, wherein the pharmaceutical composition further

comprises one or more pharmaceutically acceptable excipients.

58. The method of claim 52, wherein the pharmaceutical composition is in the form of a

tablet.

59. The method of claim 58, wherein the pharmaceutical composition further comprises one

or more pharmaceutically acceptable excipients.

60. The method of any one of claims 1-59, wherein the subject is a pediatric patient.

61. The method of any one of claims 1-59, wherein the subject is from about 9 years old to

about 18 years old.

62. The method of any one of claims 1-59, wherein the subject is from about 8 years of age

to about 55 years of age.

63. The method of any one of claims 1-59, wherein the subject is an adult patient.

64. The method of any of claims 1-63, wherein said subject is treated for a period of about 2

weeks to about 36 weeks.

65. The method of any of claims 1-63, wherein said subject is treated for a period of about 1

month to 12 months.

66. The method of any of claims 1-63, wherein said subject is treated for a period of about

10 months to 50 years.

-48-
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PYRAZOLOPYRIMIDINES AS CRF RECEPTOR ANTAGONISTS

Background of the invention

This invention relates to pyrazolopyrimidines which possess CRF receptor antagonistic
properties, to pharmaceutical compositions containing these compounds as active
ingredient, and the use thereof in the treatment of endocrine, psychiatric and neurologic
conditions or illnesses, including stress-related disorders in general.

The first corticotropin-releasing factor (CRF) was isolated from ovine hypothalmi and
identified as a 41-amino acid peptide (Vale et al., Science 213:1394-1397, 1981).
Subsequently, sequences of human and rat CRF were isolated and determined to be
identical, but different from ovine CRF in 7 of the 41 amino acid residues (Rivier et al.,
Proc. Nail. Acad. Sci. USA 80:4851, 1983; Shibahara et al., EMBO J. 2:775, 1983).
CRF has been found to produce profound alterations in endocrine, nervous and immune
system functions. CRF is believed to be the major physiological regulator of the basal
and stress-release of adrenocorticotropic hormone ("ACTH"), B-endorphin, and other
pro-opiomelanocortin ("POMC")-derived peptides from the anterior pituitary (Vale et
al., Science 213:1394-1397, 1981). Briefly, CRF is believed to initiate its biological
effects by binding to a plasma membrane receptor which has been found to be
distributed throughout the brain (DeSouza et al., Science 221:1449-145 1, 1984),
pituitary (DeSouza et al., Methods Enzymol. 124:560, 1986; Wynn et al., Biochem.
Biophys. Res. Comm. 110:602-608, 1983). adrenals (Udelsman et al., Nature
319:147-150, 1986) and spleen (Webster. E.L.., and E.B. DeSouza, Endocrinology
122:609-617, 1988). The CRF receptor is coupled to a GTP-binding protein (Perrin et
al., Endocrinology 118: 1171- 1179, 1986) which mediates CRF-stimulated increase in
intracellular production of cAMP (Bilezikjian, L.M., and W.W. Vale, Endocrinology
113:657-662, 1983).

In addition to its role in stimulating the production of ACTH and POMC, CREF is also
believed to coordinate many of the endocrine autonomic, and behavioral responses to
stress, and may be involved in the pathophysiology of affective disorders. Moreover,
CREF is believed to be a key intermediary in communication between the immune,
central nervous, endocrine and cardiovascular systems (Crofford et al., J. Clin. Invest.
90:2555-2564, 1992; Sapolsky et al., Science 238:522-524, 1987; Tilders et al., Regul.
Peptides 5:77-84, 1982). Overall, CRF appears to be one of the pivotal central nervous
system neurotransmitters and plays a crucial role in integrating the body's overall
response to stress.
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Administration of CRF directly to the brain elicits behavioral, physiological, and
endocrine responses identical to those observed for an animal exposed to a stressful
environment. For example, intracerebroventricular injection of CRF results in
behavioral activation (Sutton et al., Nature 297:331, 1982), persistent activation of the
electroencephalogram (Ehlers et al., Brain Res. 2/8332, 1983), stimulation of the
sympathoadrenomedullary pathway (Brown et al., Endocrinology 110:928, 1982), an
increase of heart rate and blood pressure (Fisher et al., Endocrinology 110:2222, 1982),
an increase in oxygen consumption (Brown et al., Life Sciences 30:207, 1982),
alteration of gastrointestinal activity (Williams et al., Am. J. Physiol. 253:G582, 1987),
suppression of food consumption (Levine et al., Neuropharmacology 22:337, 1983),
modification of sexual behavior (Sirinathsinghji et al., Nature 305:232, 1983), and
immune function compromise (Irwin et al., Am. J. Physiol. 255:R744, 1988).
Furthermore, clinical data suggest that CRF may be hypersecreted in the brain in
depression, anxiety-related disorders, and anorexia nervosa. (DeSouza, Ann. Reports in
Med. Chem. 25:215-223, 1990).

Accordingly, clinical data suggest that CRF receptor antagonists may represent novel
antidepressant and/or anxiolytic drugs that may be useful in the treatment of the
neuropsychiatric disorders manifesting hypersecretion of CRF.

CREF receptor antagonists have been reported in for example, U.S. Patent No. 5,063,245
disclosing substituted 4-thio-5-oxo-3-pyrazoline derivatives and Australian Patent No.
AU-A-41399/93, disclosing substituted 2-aminothiazole derivatives. W0-92/18504
and JP-32/04877 disclose pyrazolo[1,5-a]pyrimidines as antiinflammatory agents. Also,
WO-94/13676, W0O-94/13677 and WO-95/33750 disclose pyrrolopyrimidines,
pyrazolo[3,4-d]pyrimidines and substituted purines as CRF receptor antagonists.
Arylpyrazolo[1,5-a]pyrimidines have been described as xanthine oxidase inhibitors
(Robins et al., J. Heterocyclic Chem. 22:601-634, 1985). JP-42/011,753 discloses
7-methylamino-pyrazolo[1,5-a]pyrimidine derivatives useful as sedative and
antiphlogistic agents. And JP-61/057,587 discloses pyrazolo[1,5-a]pyrimidine
derivatives useful as antiulcer agents.

Due to the physiological significance of CRF, the development of further biologically
active small molecules having significant CRF receptor binding activity and which are
capable of antagonizing the CRF receptor remains a desirable goal. Such CRF receptor
antagonists would be useful in the treatment of endocrine, psychiatric and neurologic
conditions or illnesses, including stress-related disorders in general.
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Description of the invention

This invention concerns CRF antagonistic compounds of formula (I)

Rl

N“N*l
including the stereoisomers and the pharmaceutically acceptable acid addition salt
forms thereof, wherein

Rl is NR4R5 or ORS;

R2is Cy_galkyl, Ci.ealkyloxy or Cj_galkylthio;
R3 is hydrogen, Ci.6alkyl, C;_galkylsulfonyl, C_galkylsulfoxy or C.ealkylthio;
R4 is hydrogen, C|_galkyl, mono- or di(C3.ecycloalkyl)methyl, C3.¢cycloalkyl,

Cs_galkenyl, hydroxyC_galkyl, Cj-ealkylcarbonyloxyC)_galkyl or
Ci.salkyloxyCj_galkyl;

R5 is Cj_galkyl, mono- or di(Cj3_gcycloalkyl)methyl, ArlCH,, C 1-6alkyloxyCj_galkyl,
hydroxyCj_galkyl, C3.galkenyl, thienylmethyl, furanylmethyl,
Cj.salkylthioC_galkyl, morpholinyl, mono- or di(C)_galkyl)aminoC_galkyl,
di(Cj.ealkyl)amino, C;_galkylcarbonylC;_galkyl, Cj.ealkyl substituted with
imidazolyl; or a radical of formula -Alk-O-CO-Ar!;

or R4 and RS taken together with the nitrogen atom to which they are attached may
form a pyrrolidinyl, piperidinyl, homopiperidiny! or morpholinyl group,
optionally substituted with Cy_galkyl or C 1-6alkyloxyCj_galkyl; and

Aris phenyl; phenyl substituted with 1, 2 or 3 substituents independently selected
from halo, C;_galkyl, trifiuoromethyl, hydroxy, cyano, C;_galkyloxy, benzyloxy,
Ci-ealkylthio, nitro, amino and mono- or di(Cj.galkyl)amino; pyridinyl; pyridinyl
substituted with 1, 2 or 3 substituents independently selected from halo,
C1-6alkyl, trifluoromethyl, hydroxy, cyano, Ci-esalkyloxy, benzyloxy,
Ci-salkylthio, nitro, amino, mono- or di(Cj.galkyl)amino and piperidinyl; and
wherein said substituted phenyl may optionally be further substituted with one or
more halogens;

Arl is phenyl; phenyl substituted with 1, 2 or 3 substituents each independently
selected from halo, C;_galkyl, C;_galkyloxy, di(C.galky)aminoC;_galkyl,
trifluoromethyl and Cj_galkyl substituted with morpholinyl; or pyridinyl; and

Alk is Cy_galkanediyl.
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In a further aspect the invention concerns novel compounds of formula (I) as defined
above, with the proviso that 5-methyl-3-phenyl—7-(phenyImethoxy)-pyrazoio[ 1,5-a]-
pyrimidine and 2,5-dimethyl—7-(methylamino)-3-phenyl—pyrazolo[1,5-a]pyrimidine are
not included

The proviso is intended to exclude compounds disclosed in JP-61/057,587 and
JP-42/011,753.

As used in the foregoing definitions and hereinafter, halo is generic to fluoro, chloro,
bromo and iodo; Cj.galkanediyl defines bivalent straight and branched chained
saturated hydrocarbon radicals having from 1 to 6 carbon atoms, such as, for example,
methylene, 1,2-ethanediyl, 1,3-propanediyl, 1,4-butanediyl, 1,5-pentanediyl,
1,6-hexanediyl and the branched isomers thereof; C 1-2alkyl defines straight saturated
hydrocarbon radicals having from 1 to 2 carbon atoms such as methyl and ethyl;
C2.4alkyl defines straight and branched chain saturated hydrocarbon radicals having
from 2 to 4 carbon atoms such as ethyl, propyl, butyl, 1-methylethyl and the like;
C3.4alkyl defines straight and branched chain saturated hydrocarbon radicals having
from 3 to 4 carbon atoms such as propyl, butyl, l-methylethyl and the like; C;.galkyl
includes Cj-alkyl and C3_4alkyl radicals as defined hereinbefore and the higher
homologs thereof having from 5 to 6 carbon atoms such as, pentyl, the pentyl isomers,
hexyl and the hexyl isomers; C;_galkyl includes C 1-6alkyl and the higher homologues
thereof having from 7 to 8 carbon atoms such as, for example, heptyl, octyl and the
like; C3_galkenyl defines straight and branched chain hydrocarbon radicals containing
one double bond and having from 3 to 6 carbon atoms such as, for example, 2-
propenyl, 3-butenyl, 2-pentenyl, 3-pentenyl, 3-methyl-2-butenyl, and the like; and
where said C3_galkenyl is linked to a nitrogen or oxygen, the carbon atom making the
link preferably is saturated. C3_gcycloalkyl comprises cyclopropyl, cyclobutyl,
cyclopentyl and cyclohexyl. HydroxyCj.galkyl refers to C 1-6alky!l substituted with a
hydroxyl-group. Homopiperidinyl refers to a 7 membered saturated ring containing one
nitrogen atom.

Depending on the nature of some of the substituents, the compounds of formula (I) may
contain one or more asymmetric centers which may be designated with the generally
used R and S nomenciature.
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The compounds of the present invention contain basic nitrogen atoms and, as such, can
be present as the free base or in the form of acid addition salts, both being part of this
invention. Acid addition salts may be prepared by methods well known in the art, and
may be formed from organic and inorganic acids. Suitable organic acids include maleic,
fumaric, benzoic, ascorbic, succinic, methanesulfonic, acetic, oxalic, propionic, tartaric,
salicylic, citric, gluconic, lactic, mandelic, cinnamic, aspartic, stearic, palmitic, glycolic,
glutamic, and benzenesulfonic acids. Suitable inorganic acids include hydrochloric,
hydrobromic, sulfuric, phosphoric, and nitric acids.

Particular groups of compounds within the invention are those compounds of formula
(I) wherein one or more of the following restrictions apply :

a) R!is NR4R5 wherein R4 is hydrogen, C1_galkyl, hydroxyC 1-6alkyl,
Cj.salkylcarbonyloxyCj_galkyl or C3_galkenyl; in particular C,_4alkyl,
hydroxyCi.palkyl, C3_galkenyl or Ci-2alkylcarbonyloxyC;._4alkyl; and RS is
Cj.galkyl, C3_galkenyl, hydroxyCj.galkyl, Ci-salkyloxyCj_galkyl, phenylmethyl or
C3.scycloalkylmethyl; in particular Cy_4alkyl, Cs.4alkenyl, hydroxyCj.4alkyl or
cyclopropylmethyl;

b) Rl is ORS wherein RS is C|_galkyl; in particular Cy_4alkyl;
c) R2is Cj_ealkyl; in particular C.zalkyl;
d) R3is hydrogen, Cj_galkyl or Ci-ealkylthio; in particular hydrogen, Cj.palkyl or

Cj.2alkylthio;

€) Aris a phenyl substituted with 1, 2 or 3 substituents each independently selected
from C;_galkyl, Cj.galkyloxy or halo; wherein the phenyl moiety is preferably
substituted in the 3-, 4-, 6-, 2,4- or 2,4,6-positions; or Ar is a pyridinyl substituted
with 1, 2 or 3 substituents each independently selected from halo, amino, nitro,
trifluoromethyl, mono- or di(C;_galkyl)amino, piperidinyl or C_galkyl; wherein the
pyridinyl moiety preferably is connected via the 2- or 3-position to the remainder of
the molecule.

Another particular group of compounds are those compounds of formula (I) wherein R!
is NR4RS and R4 and RS are taken together with the nitrogen atom to which they are
attached to form a pyrrolidinyl, piperidinyl, homopiperidinyl or morpholinyl group,
optionally substituted with C;_galkyl or Ci-salkyloxyCy_galkyl.

Preferred compounds are those compounds of formula (I) wherein R! is NR4R5 and R4
is C3.4alkyl or allyl, preferably propyl; RS is Ca_4alkyl, allyl or cyclopropylmethyl,
preferably propyl; R? is methyl; R3 is hydrogen, methyl or methylthio, preferably
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propyl; and Ar is a phenyl substituted with 1, 2 or 3 substituents each independently
selected from halo, methyl or methoxy; and Ar in particular is pyridinyl substituted
with 1, 2 or 3 substituents each independently selected from halo, methyl or
dimethylamino.

More preferably Ar is 3-pyridinyl substituted in the 4- and/or 6-position with methyl or
dimethylamino.

Most preferred are those compounds selected from

3—(2,4-dichlorophenyl)-5-methy]-7-(N—propyl-N-cyclopropanemethylamino)-
pyrazolo[2,3-a]pyrimidine;

3-(2,4-dichlorophenyl)~5-mcthy]-7—(N—allyl-N—cyclopropanemethylamino)—
pyrazolo[2,3-a]pyrimidine;

2—methylthio—3-(2,4-dichlorophenyl)—S-methyl—7—(N,N-diallylamino)-
pyrazolo[2,3-a]pyrimidine;

2-methylthio-3-(2,4—dichlorophenyl)—S—methy]-7~(N—buty]-N—cyclopropanemethyl-
amino)pyrazolo{2,3-alpyrimidine;

2-methylthio—3-(2,4-dichlorophcny])-5-methy]-7-(N-propyl-N»cyclopropanemcthyl-
amino)pyrazolo[2,3-alpyrimidine;

2-methyl-3-(4—chlorophenyl)-5-methyl—7-(N,N—dipropylamino)-
pyrazolo[2,3-a]pyrimidine;

3-[6-(dimethylamino)-3-pyridinyl}-2,5-dimethyl-N,N-

dipropylpyrazolo[2,3-alpyrimidin-7-amine; or

3-[6-(dimethylamino)-4-methyl—3-pyridinyl]-2,5~dimethyI-N,N-dipropyl-
pyrazolo[2,3-a}lpyrimidine-7-amine; or

3-(2,4-dimcthoxyphenyl)-2,5-dirnethyl-?-(N—propyl-N—methyloxyethylamino)-
pyrazolo[2,3-a]pyrimidine;

the stereoisomeric forms and the pharmaceutically acceptable acid addition salts
thereof.

The compounds of the present invention can generally be prepared by alkylating a
pyrazolopyrimidine of formula (I) with an intermediate of formula (III). In
intermediate (II), W is an appropriate leaving group such as halo, e.g. chloro, bromo, or
a sulfonyloxy group, e.g. a mesyloxy or a tosyloxy group.
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W R!

N—N" S ’ N—N"
_ + R'—H — |

—R} Z SN R R’ Z SN g2
Ar Ar
(11 1D (D

The above reaction is typically conducted in a suitable solvent, e. g. an aprotic solvent
such as DMF or acetonitrile, an ether, e.g. tetrahydrofuran, preferably at an elevated

5 temperature and, when the intermediates of formula (III) are volatile amines, in a sealed
reaction vial.

Also, compounds of formula (I) wherein R} is OR3 | said compounds being represented
by formula (I-a), may be prepared by O-alkylating an intermediate of formula (VI) with

10 an intermediate of formula (VII), wherein W is as defined above.

OR’

N-—N/‘\l 5 N_N)j\4+ RTMW ——— |R3/l\‘2\N/ R?
Ar

(VI) (VID (I-a)

Said reaction for preparing compounds of formula (I-a) can be performed in a reaction-
inert solvent such as, for example, N,N-dimethylformamide, and in the presence of a

15 suitable base such as, for example, sodium hydride, preferably at a temperature ranging
between room temperature and reflux temperature.

The compounds of formula (I) wherein R! is NR4RS5, represented by formula (I-c), can
be prepared from either compounds of formula (VIII) or (IX) by suitable N-alkylation

20 reactions as depicted herebelow, wherein W is as previously defined. These
N-alkylations are conducted in a reaction-inert solvent such as, for example, an ether
e.g. tetrahydofuran and preferably in the presence of a strong base, e.g. NaH.

H_ /(R forR%)

I\{—_N)\/l\ N—alkylation N—N)\1 N-alkylauon N——N/'j\
Rg/H)\N/ R2 (R“ or R°)-W 3 R? (R4 or R%)-w R?

Ar

(VI Ix) {d-c)
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In certain instances, this reaction can give rise to side products wherein R2 is alkylated
by (R* or R3)-W, in particular where R2 is methyl and R4 or RS is Cj.e6alkyl.

As outlined below, compounds of formula (I) may be converted into each other
following art-known transformation procedures.

The compounds of formula (I) wherein R3 is Cj.salkylthio can be converted into
compounds of formula (I) wherein R3 is C 1-6alkylsulfonyl or Ci.ealkylsulfoxy by an
oxidation reaction, e.g. treatment with a peroxide such as 3-chloroperbenzoic acid in a
reaction-inert solvent, e.g. dichloromethane. By controlling the amount of oxidant and
other reaction parameters, either compounds of formula (I) wherein R3 is
Cj.salkylsulfonyl or C;_galkylsulfoxy can be obtained, or a mixture of both, which
subsequently can be separated by conventional methods, e.g. column chromatography.

The compounds of formula (I) may also be converted into each other via art-known
reactions or functional group transformations. For instance, compounds of formula @D
bearing a hydroxyCj_salkyl group may be converted into compounds of formula (1)
bearing a Cj_galkylcarbonyloxyC)_ealkyl group, e.g. by treatment with an acid

anhydride in an reaction-inert solvent such as, e.g. dichloromethane, and optionally in
the presence of a base such as, e.g. pyridine.

Compounds of formula (I) bearing a nitro group may be converted to compounds of
formula (I) bearing an amino group and subsequently to compounds of formula D
having a mono- or di(C,_galkyl)amino group. Also, the amino group may be converted
using a diazotization reaction to a halo.

Further, the Ar group of compounds of formula (1) can be halogenated using a
halogenating agent such as, e.g. chlorine or bromine, in a suitable solvent, e.g. acetic
acid, and optionally the reaction may be performed at a temperature ranging between
room temperature and the reflux temperature of the reaction mixture.

Intermediates of formula (II) can be prepared according to the procedure as described in
Robins et al., J. Heterocyclic Chem. 22:601-634, 1985.
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(V) N—N~ TM N—N =
/‘\H\ )\l/k

Iv) (VD (In

Aminopyrazole derivatives (IV) are reacted with a B-keto ester (V), preferably under
reflux conditions and in a suitable reaction-inert solvent such as an ether, e.g. THF,

5 yielding hydroxypyrazolopyrimidines (VI) which are converted into intermediates of
formula (II) by converting the hydroxy group of intermediate (VI) into leaving group
W, e.g. by treating (VI) with methanesulfonyloxy chloride or a halogenating reagent
such as, e.g. POCls.

10 Intermediates of formula (VIII) are prepared by treating intermediates of formula (II)
with ammonia.

In an embodiment, this invention also provides for intermediates of formula (m),
wherein W' represents hydroxy, halo, mesyloxy or tosyloxy; with the proviso that Ar is

15 other than phenyl.

OH
_H R*CO-CH,-COOE!

l\i‘——N V) l\i—N N N—N =R

PR3 /I\l/l\ NH, R3 /H/l\ N R2
Ar Ar
av) (II-a) (I1-b)

Said intermediates of formula (II') may be prepared according to procedures used to
20 prepare intermediates of formula (II), thereby thereby yielding compounds of formula

(I'-a), defined as compounds of formula (II') wherein W' is hydroxy; and optionally
converting compounds of formula (II'-a) into compounds of formula (II'-b), defined as
compounds of formula (II') wherein W' is other than hydroxy.

25 Stereoisomers may be prepared by separation of the end products of formula (I)
following art-known procedures, e.g. by treatment with an optically active acid and
separating the thus-formed diastereoisomeric salts by selective crystallization or
column chromatography. Or, stereoisomers may be prepared by using stereoisomeric
starting materials in any of the above reaction schemes or in the preparation of

30 intermediates described hereinafter.
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The effectiveness of a compound as a CRF receptor antagonist may be determined by
various assay methods. Suitable CRF antagonists of this invention are capable of
inhibiting the specific binding of CREF to its receptor and antagonizing activities
associated with CRF. A compound of structure (I) may be assessed for activity as a
CREF antagonist by one or more generally accepted assays for this purpose, including
(but not limited to) the assays disclosed by DeSouza et al. (J. Neuroscience 7:88, 1987)
and Battaglia et al. (Synapse 1:572, 1987). As mentioned above, suitable CRF
antagonists include compounds which demonstrate CRF receptor affinity. CRF receptor
affinity may be determined by binding studies that measure the ability of a compound to
inhibit the binding of a radiolabeled CRF (e.g. [125]]tyrosine CFR) to receptor (e. g.
receptors prepared from rat cerebral cortex membranes). The radioligand binding assay
described by DeSouza et al. (supra, 1987) provides an assay for determining a
compound's affinity for the CRF receptor. Such activity is typically calculated from the
ICsq as the concentration of a compound necessary to displace 50% of the radiolabeled
ligand from the receptor, and is reported as a "K;" value calculated by the following
equation :

ICsp

T 1+ L/Kp

where L = radioligand and Kp= affinity of radioligand for receptor (Cheng and Prusoff,

Biochem. Pharmacol. 22:3099, 1973).

In addition to inhibiting CRF receptor binding, a compound's CRF receptor antagonist
activity may be established by the ability of the compound to antagonize an activity
associated with CRF. For example, CRF is known to stimulate various biochemical
processes, including adenylate cyclase activity. Therefore, compounds may be

evaluated as CRF antagonists by their ability to antagonize CRF-stimulated adenylate
cyclase activity by, for example, measuring cAMP levels. The CRF-stimulated
adenylate cyclase activity assay described by Battaglia et al. (supra, 1987) provides an
assay for determining a compound's ability to antagonize CRF activity. Accordingly,

CREF receptor antagonist activity may be determined by assay techniques which
generally include an initial binding assay (such as disclosed by DeSouza (supra, 1987))

followed by a cAMP screening protocol (such as disclosed by Battaglia (supra, 1987)).
With reference to CRF receptor binding affinities, CRF receptor antagonists of this
invention have a K;; of less than 10 uM. In a preferred embodiment of this invention, a
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CRF receptor antagonist has a K; of less than 1 uM, and more preferably less than 0.25
UM (i.e., 250 nM).

The CREF receptor antagonists of the present invention demonstrate activity at the CRF
receptor site, and may be used as therapeutic agents for the treatment of a wide range of
disorders or illnesses including endocrine, psychiatric, and neurologic disorders or
illnesses. More specifically, the CRF receptor antagonists of the present invention may
be useful in treating physiological conditions or disorders arising from the
hypersecretion of CRF. Because CRF is believed to be a pivotal neurotransmitter that
activates and coordinates the endocrine, behavioral and automatic responses to stress,
the CRF receptor antagonists of the present invention can be used to treat
neuropsychiatric disorders. Neuropsychiatric disorders which may be treatable by the
CREF receptor antagonists of this invention include affective disorders such as
depression; anxiety-related disorders such as generalized anxiety disorder, panic
disorder, obsessive-compulsive disorder, abnormal aggression, cardiovascular
abnormalities such as unstable angina and reactive hypertension; and feeding disorders
such as anorexia nervosa, bulimia, and irritable bowel syndrome. CRF antagonists may
also be useful in treating stress-induced immune suppression associated with various
diseases states, as well as stroke. Other uses of the CRF antagonists of this invention
include treatment of inflammatory conditions (such as rheumatoid arthritis, uveitis,
asthma, inflammatory bowel disease and G.L. motility), Cushing's disease, infantile
spasms, epilepsy and other seizures in both infants and adults, and various substance
abuse and withdrawal (including alcoholism).

In another embodiment of the invention, pharmaceutical compositions containing one
or more CRF receptor antagonists are disclosed. For the purposes of administration, the
compounds of the present invention may be formulated as pharmaceutical

compositions. Pharmaceutical compositions of the present invention comprise a CRF
receptor antagonist of the present invention (i.c., a compound of structure (I)) and a
pharmaceutically acceptable carrier and/or diluent. The CRF receptor antagonist is
present in the composition in an amount which is effective to treat a particular disorder,
that is, in an amount sufficient to achieve CRF receptor antagonist activity, and
preferably with acceptable toxicity to the patient. Preferably, the pharmaceutical
compositions of the present invention may include a CRF receptor antagonist in an
amount from 0.1 mg to 250 mg per dosage depending upon the route of administration,
and more preferably from 1 mg to 60 mg. Appropriate concentrations and dosages can
be readily determined by one skilled in the art.
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Pharmaceutically acceptable carrier and/or diluents are familiar to those skilled in the
art. For compositions formulated as liquid solutions, acceptable carriers and/or diluents
include saline and sterile water, and may optionally include antioxidants, buffers,
bacteriostats and other common additives. The compositions can also be formulated as
pills, capsules, granules, or tablets which contain, in addition to a CRF receptor
antagonist, diluents, dispersing and surface active agents, binders, and lubricants. One
skilled in this art may further formulate the CRF receptor antagonist in an appropriate
manner, and in accordance with accepted practices, such as those disclosed in
Remington's Pharmaceutical Sciences, Gennaro, Ed., Mack Publishing Co., Easton,
USA, 1990.

In another embodiment, the present invention provides a method for treating a variety
of disorders or illnesses, including endocrine, psychiatric and neurologic disorders or
illnesses. Such methods include administering of a compound of the present invention
to a warm-blooded animal in an amount sufficient to treat the disorder or illness. Such
methods include systemic administration of a CRF receptor antagonist of this invention,
preferably in the form of a pharmaceutical composition. As used herein, systemic
administration includes oral and parenteral methods of administration. For oral
administration, suitable pharmaceutical compositions of CRF receptor antagonists
include powders, granules, pills, tablets, and capsules as well as liquids, syrups,
suspensions, and emulsions. These compositions may also include flavorants,
preservatives, suspending, thickening and emulsifying agents, and other pharma-
ceutically acceptable additives. For parental administration, the compounds of the
present invention can be prepared in aqueous injection solutions which may contain, in
addition to the CRF receptor antagonist, buffers, antioxidants, bacteriostats, and other
additives commonly employed in such solutions.

As mentioned above, administration of a compound of the present invention can be
used to treat a wide variety of disorders or illnesses. In particular, the compounds of the
present invention may be administered to a warm-blooded animal for the treatment of
depression, anxiety disorder, panic disorder, obsessive-compulsive disorder, abnormal
aggression, unstable angina, reactive hypertension, anorexia nervosa, bulimia, irritable
bowel syndrome, stress-induced immune suppression, stroke, inflammation, Cushing's
disease, infantile spasms, epilepsy, and substance abuse or withdrawal.
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Hence, this invention provides the use of compounds of formula (I) for the manufacture
of a medicine for treating physiological conditions or disorders arising from the
hypersecretion of corticotropin-releasing factor (CRF); and in a further embodiment the
use of novel compounds of formula (I) as a medicine is provided.

The following examples are provided for purposes of illustration, not limition.

Experimental part

Hereinafter "THF" means tetrahydrofuran and "DCM" means dichloromethane.

A. Preparation of the intermediates.

Example A.1l

a) 3-Amino-4-(2,4-dichlorophenyl)pyrazole and ethyl acetoacetate (2 equivalents) were
dissolved in dioxane and heated under reflux overnight. The mixture was concentrated
in vacuo and diluted with ethyl acetate. An off-white solid formed after 2 days standing
was collected by vacuum filtration, yielding 3-(2,4-dichlorophenyl)-5-methyl-7-
hydroxypyrazolo[2,3-a]pyrimidine (intermediate 1.

b) Intermediate 1 (300 mg) was mixed with POCI3 (1.5 ml) and heated to reflux for 1
hour. The resultant purple solution was carefully transferred into ice-water. The
product was extracted with ethyl acetate, washed with saturated sodium bicarbonate
and brine, dried over MgSOy4 and concentrated in vacuo to give 3-(2,4-dichlorophenyl-
5-methyl-7-chloropyrazolo[2,3-aJpyrimidine (intermediate 2) as a brown solid (260 mg,
82%).

Example A.2

a) To a stirred solution of sodium hydride (60%, 25 mmol) in THF (10 ml)
6-(dimethylamino)-3-pyridineacetonitrile was added dropwise (10 mmol) in THF (10
ml). The solution was allowed to stir for 10 minutes before ethyl acetate (30 mmol)
was added slowly. The resulting suspension was stirred at room temperature for
another hour. The reaction mixture was concentrated under vacuum and dissolved in
ethyl acetate/methanol (1:1) and filtered through silica. The filtrate was concentrated,
yielding (intermediate 7).

b) A mixture of intermediate 7 and hydrazine hydrobromide (100 mmol) was dissolved
in ethanol/water (9:1, total 100 ml) and refluxed for ! hour. The reaction mixture was
concentrated and the residue was partitioned between ethyl acetate and sodium
bicarbonate solution. The combined extracts were dried over sodium sulfate, filtered
and concentrated to dryness. The residue was dissolved in 1,4-dioxane (200 ml) and
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refluxed for 16 hours in the presence of ethyl acetoacetate. The reaction mixture was
cooled and an off-white solid precipitated out. Diethyl ether was added to aid in
crystallization and the precipitate was filtered off and dried, yielding 3-[2-(dimethyl-
amino)-S-pyridinyl]-2,5-dimethyl-7—hydroxypyrazolo[2,3-a]pyrimidine
(intermediate 8).

c) Intermediate 8 was dissolved in POCl3 (2 ml) and refluxed for 2 hours. The reaction

mixture was cooled and poured onto ice. The solution was made basic (pH =9) by
addition of solid sodium carbonate and extracted with diethyl ether. The combined
organic layers were dried over sodium sulfate, filtered and concentrated, yielding 3-[6-
(dimethylamino)—3—pyridinyI]-2,5—dimethyl—7-chloro-pyrazolo[2,3-a]pyrimidine
(intermediate 9).

Table 1 lists the intermediates that were prepared according to one of the above
Examples.

Table 1 :
Ci

elR’ /l\[)\ N ch,
Ar

Interm. No. | Ex. No. R3 Ar

2 Al H 2,4-dichloropheny!

3 Al CH;3S 2,4-dichloropheny!
4 Al CHj 2,4-dichlorophenyl

5 Al H 4-chlorophenyl

6 Al H 2,6-dichlorophenyl

13 Al CH; 4-chlorophenyl
14 A.l CH3 3-methoxyphenyl

15 Al CH; 4-methoxyphenyl

16 Al CHj 2,4-dimethoxyphenyl
17 A.l1 | CHs3CH; 3,4-dimethoxyphenyl

18 Al H 2,4,6-trimethoxyphenyl
9 A2 CH; | 6-dimethylamino-3-pyridinyl
10 A2 CHj 6-dimethylamino-4-methyl-3-pyridinyl
11 A2 CH; 6-methyl-5-nitro-2-pyridinyl
12 A2 CH, 5-chloro-2-pyridinyl
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Interm. No. [Ex. No. R3 Ar

19 Al CH; 6-methyi-3-pyridinyl
20 Al CH; 3-methyl-5-nitro-2-pyridinyl
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B. Preparation of the final products.

Example B.1

A mixture of intermediate 2 (21 mg) and N—propy]-N-cyclopropanemethylamine
(75 mg) was heated in a sealed reaction vial at 100°C overnight. Chromatography on a
preparative TLC plate with 1:5 ethyl acetate-hexanes gave 3-(2,4-dichlorophenyl)-5-
methy1—7-(N—propy]-N—cyclopropanemethylamino)-pyrazolo{2,3-a]pyrirnidine
(compound 17) (17.4 mg) and 3~(2,4-dichlorophenyl)-5-methyl-7-(N—cyclopropane-
methylamino)-pyrazolo[2,3-a]pyrimidine (compound 8) (1 mg).
In a similar way, starting from intermediate 2 and (8)-(-)-leucinol respectively (R)-(+)-
leucinol, (S)-2[[3-(2,4—dichlorophcnyl)—S-methy1—7-pyrazolo[2,3-a]pyrimidinyl]amino]—
4-methyl-1-pentanol (compound 11) and its R-analog (compound 12) were prepared.

Example B.2

A solution of intermediate 10 (8 g) and di-n-propylamine (13 g) in acetonitrile (50 ml)
was heated at reflux for 3 hours. The mixture was filtrated through a short silica gel
plug with ethyl acetate and the filtrate was concentrated in vacuo to provide a light
yellow solid which was recrystallized from ether-hexanes, yielding 8.9 g (93%) of 3-[6-
(dimethylamino)—4-methyl-3-pyridinyl}—2,5—dimethyl-N,N—dipropylpyrazolo[2,3-a]-
pyrimidin-7-amine (compound 53).

Compound 53 was also converted to its hydrochloric acid addition salt by dissolving
compound 53 (8.1 g) in a mixture of diethyl ether (150 ml) and DCM (50 ml) and
treating said mixture with HCI in diethyl ether (1 M, 21.3 ml) dropwise with stirring.
The resulting off-white solid was collected by filtration, yielding 8.7 g (98%) of
3-[6-(dimethylamino)-4-methyl-3-pyridinyl]-2,5—dimethyl-N,N—dipropyl-
pyrazolo[2,3-a]pyrimidin-7-amine monohydrochloride.

Example B.3

Intermediate 3 (15 mg) was dissolved in ethanol (0.5 ml) and stirred in the presence of
sodium ethoxide (12 mg) for 1 hour. Chromatography on silica gel gave 3-(2,4-
dichlorophenyl)-7-(ethoxy)-S-methy]—2~methy]thio-pyrazolo[2,3-a]pyrimidine
(compound 50).
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Example B 4

A solution of compound 6 (14 mg) in THF (3 ml) was treated with sodium hydride (60
mg, excess) at room temperature for 5 minutes, followed by iodopropane (0.3 ml). The
reaction was stirred at room temperature overnight and quenched with methanol (0.5
ml). The resultant mixture was loaded onto a preparative TLC plate and developed
with 1:5 ethyl acetate-hexanes to give 3-(2,4-dichlorophenyl)-5-methyl-7-[ N-(3-
methoxypropyl)-N-propylamino]-pyrazolo[2,3-a]pyrimidine (compound 45) (5.7 mg)
as a colorless oil, 3-(2,4-dichlorophenyl)—5—buty]-7-[N-(3-methoxypropyl)-N-
propylamino]-pyrazolo[2,3-a]pyrimidine (compound 46) (4 mg) and 3-(2 4-
dichIorophenyl)-S—butyI-?-[3-methoxy-propyiamino]—pyrazolo[2,3-a]pyrimidine
(compound 47) (3.5 mg).

Example B.5

Compound 26 (8 mg) was dissolved in DCM (1 ml) and treated with acetic anhydride
(0.1 ml) and pyridine (0.1 ml). The mixture was stirred at room temperature overnight
and concentrated in vacuo. The residue was diluted with ethyl acetate and filtrated
through a short silica gel column. Concentration of the filtrate gave 3-(2,4-dichloro-
phenyl)—S-methyl-7—[N—(Z-acetoxyethyl)-N-benzylamino]—pyrazolo[2,3-a}—pyrimidine
(compound 27) (8.6 mg) as a colorless oil.

Example B.6

A solution of compound 40 (20 mg) in DCM (3 ml) was treated with 3-chloroper-
benzoic acid (19 mg). The solution was stirred at room temperature for 1 hour.
Chromatography on a silica gel plate with ethyl acetate-hexanes (1:1) yielded

compound 43 and compound 44.

Example B.7

A mixture of compound 55, palladium on activated carbon (100 mg) in dry ethanol
(100 ml) was put on the hydrogenation unit and hydrogenation was carried out at

2.7 10° Pa (40 psi) for 2 hours. The reaction mixture was filtered and concentrated.
The residue was dissolved in diethyl ether and concentrated, yielding 1.49 g of 3-(5-

amino-3-methyl-2-pyridinyl)-2,5-dimethyl-N,N-dipropyl-pyrazolo[2,3-a]pyrimidine-7-

amine (compound 56).

Example B.8

To a stirring solution of compound 56 (1.39 g) and aqueous formaldehyde (6.4 g) in
ACN (20 ml) was added sodium cyanoborohydride (743 mg) at 0°C. Glacial acetic
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acid (1 ml) was added and the reaction mixture was stirred at room temperature for 2
hours. The reaction mixture was partitioned between ethy] acetate and saturated
aqueous sodium bicarbonate. The organic layer was washed with brine, dried over
sodium sulfate, filtered, concentrated to dryness and purified by flash column
chromatography on silica gel (CH2Cl/CH30H/NH4OH 150:10:1). The desired
fraction was isolated, yielding 1.30 g of 3-[5-(dimethylamino)-3-methyl-2-pyridinyl]—
2,5-dimethyl-N,N-dipropyl-pyrazolo[2,3-a]pyrimidine-7-amine (compound 57).

Example B.9

To a solution of compound 56 (100 mg) in a mixture of concentrated HCI (1 ml) and
water (1 ml), cooled in an ice bath, was added a solution of sodium nitrite (21 mg) in
water (1 ml). The solution was added to a mixture of copper(I)chloride (281 mg) in
concentrated HCI with stirring in an ice bath. A solid separated and the mixture was
heated to 60°C and a clear solution was obtained. The reaction mixture was basified
with NaOH, extracted with ethyl acetate, washed with brine and concentrated.
Purification by preparative TLC yielded 16 mg of compound 98.

Example B.10

Compound 56 (100 mg) was added to a solution of fluoroboric acid (48% wt in water, 2
ml), cooled in an ice bath, followed by addition of a solution of sodium nitrite (20 mg)
in water (1 ml). The temperature was kept under 10°C. The solid was collected by
filtration, dried and partitioned between an aqueous sodium bicarbonate solution and
ethyl acetate. The organic layer was washed with brine, concentrated and the residue
was purified by preparative TLC yielding 20 mg of compound 100.

Tables 2 to 5 list the compounds that were prepared according to one of the above
Examples and tables 6 and 7 list the analytical data for these compounds.

Table 2 :

NR*R?

w—NfiH/kN/ CH,
Ar
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Co.| Ex.
No.| No. R R Ar

1 | B.1 hydrogen n-propyl 2,4-dichlorophenyl
2 | B.1 hydrogen 2-methylpropyl 2,4-dichlorophenyl
3 | B.1 hydrogen I,1-dimethylethy] 2,4-dichlorophenyl
4 | B.1 hydrogen 3-hydroxypropyl 2,4-dichlorophenyl
5 | B.1 hydrogen 3-pentyl 2,4-dichlorophenyl
6 | B.1 hydrogen CH30(CHpj)3- 2,4-dichlorophenyl
7 | B.1 hydrogen (CH3)2CHO(CH3)3- 2,4-dichlorophenyl
8 | B.1 hydrogen cyclopropylmethyl 2,4-dichloropheny!
9 | B.1 hydrogen 3-methyl-2-butyl 2,4-dichlorophenyl
10} B.1 hydrogen 4-methyl-2-pentyl 2,4-dichlorophenyl

CH,
CH, .11]B.1 hydrogen * 2,4-dichlorophenyl

cr; H
OH S

CH,

CH, .12 | B.1 hydrogen o * 2,4-dichlorophenyl

CH,
OH (R)

13| B.1 hydrogen . CHs 2,4-dichlorophenyl

ci, H cH,
OH (S)

141 B.3 methyl cyclopropylmethyl 2,4-dichloropheny]
15] B.1 ethyl n-butyl 2,4-dichlorophenyl
16 | B.2 n-propyl n-propyl 2,4-dichlorophenyl
17 | B.1 n-propyl cyclopropylmethyl 2,4-dichlorophenyl
18 | B.1 n-propyl HOCH,CH3- 2,4-dichlorophenyl
19| B.1 n-propyl CH30(CH3);- 2,4-dichlorophenyl
20 B.2 n-propyl n-propyl 4-chlorophenyl
21| B.1 n-propyl cyclopropyl 2,6-dichlorophenyl
22 | B.1 n-propyl CH30(CH>3), 2,6-dichlorophenyl
23 | B.4 n-buty! cyclopropylmethyl 2,4-dichlorophenyl
24 | B.1 2-methylpropyl cyclopropylmethyl 2,4-dichlorophenyl
25 | B.1 | 3-methyl-2-butyl cyclopropylmethyl 2,4-dichlorophenyl
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Co.| Ex. 4 5
No.| No. R R Ar
26 | B.1 HOCH,CH,- phenyimethy!l 2,4-dichlorophenyl
27 | B.5 | CH3COO(CH>)s- phenylmethyl 2.,4-dichlorophenyl
28 | B.5 | CH3COO(CH3),- n-propyl 2,4-dichlorophenyl
29| B4 allyl cyclopropylmethyl 2,4-dichiorophenyl
45 | B.4 n-propyl CH30(CHz)3 2,4-dichlorophenyl
58 | B.1 CH30(CH3),- CH30(CHaz),- 2,4-dichlorophenyl
59 | B.1 hydrogen CH30CH,>CH(CH3)- 2,4-dichlorophenyl
60 | B.1 hydrogen I-hydroxy-2-hexyl 2,4-dichlorophenyl
61 | B.1 hydrogen I-hydroxy-2-pentyl 2,4-dichloropheny]

6-dimethylamino-62| B2 n-propyl n-propyl 2,4-dimethyl-3-pyridinyl
6-dimethylamino-63| B.1 ethyl n-buty! 2,4-dimethyl-3-pyridinyl
6-dimethylamino-64 | B.1 n-propyl cyclopropylmethyl 2,4-dimethyl-3-pyridiny]

65| B.1 n-propyl cyclopropylmethyl 6-methyl-3-pyridinyl
66 | B.1 n-butyl n-butyl 6-methyl-3-pyridinyl
67 | B.1 n-propyl cyclopropylmethyl 2,4-dimethoxyphenyl
68 | B.2 n-propyl n-propyl 2,4,6-trimethoxyphenyl
69 | B.1 n-propyl CH30(CHj);- 2,4,6-trimethoxyphenyl
70 | B.1 n-propyl cyclopropylmethyl 2,4,6-trimethoxyphenyl
71 | B.1 ethyl n-butyl 2,4,6-trimethoxyphenyl
72 | B.1 ethyl ethyl 2,4,6-trimethoxyphenyl

Table 3 :

NR*R®

DR:';)\’/k N/ CH,
Ar

Co. | Ex. R3 R4 RS Ar
No. | No.

30 | B.1| CH3S hydrogen n-propyl 2,4-dichlorophenyl
31 | B.1] CH3S hydrogen 2-propyl 2,4-dichlorophenyl
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Co. | Ex.1 g3 R RS ArNo. | No.

32 1 B.1] CHsS hydrogen 3-heptyl 2,4-dichloropheny]
34 | B.1 | CH3S hydrogen 2-methoxyphenylmethyl 2,4-dichlorophenyl
35 | B.1} CHsS methyl methy]l 2,4-dichlorophenyl
36 | B.1| CHsS ethyl ethyl 2,4-dichlorophenyl
37 | B.2 | CH3S n-propyl n-propyl 2,4-dichlorophenyl
38 | B.1 CH3S n-propyl cyclopropylmethyl 2,4-dichlorophenyl
39 | B.1 CH3S 2-propyl 2-propyl 2,4-dichloropheny]l
40 | B.1 | CH3sS n-butyl n-butyl 2,4-dichlorophenyl
41 | B.1 CHs3S n-butyl cyclopropylmethyl 2,4-dichlorophenyl
42 | B.1 | CH3S allyl allyl 2,4-dichlorophenyl
43 | B.6 | CH3SO n-propyl cyclopropylmethyl 2,4-dichlorophenyl
44 | B.6 | CH3SO, n-propy! cyclopropylmethyl 2.4-dichlorophenyl

73 | B.2 |[CH3CHy| n-propyl n-propyl 3’4";‘;‘;‘;3“10"3"

Table 4 :

NR*R®

LCH3/|\|/J\N/ CH,4
Ar

Co. | Ex.
No. | No. R R Ar
48 | B.2 n-propyl n-propyl 4-chlorophenyl
49 | B.1 n-propyl cyclopropyimethyl 2,4-dichlorophenyl
51 | B.1 n-propyl CH30(CHy)»- 2,4-dimethoxyphenyl
52 | B2 n-propyl n-propyl 6-dimethylamino-3-pyridinyl
53 | B2 n-propyl n-propy! 6~dimethylam.in'o-4-methyl—

3-pyridinyl
54 | B.2 n-propyl n-propyl 5-chloro-2-pyridinyl
55 | B.2 n-propyl n-propyl 3-methyl-5-nitro-2-pyridinyl
56 | B.7 n-propyl n-propyl 5-amino-3-methyl-2-pyridinyl
57 | B.8 n-propyl n-propyl 5—dimethylam-in.0—3-methy1-

2-pyridinyl
74 | B.1 | CH3O(CHj);3- CH3O(CHj3),- 4-chlorophenyl

75 | B.1 | HOCH;CH>»- phenylmethyl 4-chlorophenyl
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Co. | Ex. 4 5 ANo. | No. R R '
76 | B.1 hydrogen I-hydroxy-2-hexyl 4-chlorophenyi
77 | B.1 hydrogen 1-hydroxy-2-pentyl 4-chloropheny!
78 | B.1 hydrogen CH3S(CHj),- 4-chlorophenyl

CH
’ CH;79 | B.1 hydrogen x 4-chlorophenyl

CH, H
OH (8

80 | B.1 hydrogen 1-hydroxy-2-hexyl 6-dimethylarn.in’o-4-methyl-
3-pyridinyl

81 | B.1 ethyl n-butyl 6-dimethylamino-4-methyl-
3-pyridinyl

82 | B.1 n-propyl cyclopropylmethyl 6-dimethylamino-4-methyl-
3-pyridinyl

83 | B.1 n-propyl phenylmethyl 6—dxmethylam‘m'o—4-methy l-
3-pyridinyl

84 | B.1 allyl allyl 6-dimethylamino-4-methyl-
3-pyridinyl

85 | B.1 n-butyl n-butyl 6-dimethylamino-4-methyl-
3-pyridinyl

86 | B.1 hydrogen 3_pentyl 6-dimethylamino-4-methyl-

3-pyridinyl
87 | B.1 hydrogen 2-propyl 6-dimethylamino-4-methyl-

3-pyridinyl
88 | B.1 hydrogen 4-methyl-2-pentyl 6-dimethylamino-4-methyl-

3-pyridinyl
89 | B.1 methyl n-buty] 6-dimethylamino-4-methyl-

3-pyridinyl
90 | B.2 n-propyl n-propyl 6-dimethylamino-2-methyl-

3-pyridinyl
91 | B.1 n-propyl cyclopropylmethyl 6-d1methylam.m.o-2-methy}-

3-pyridinyl
92 | B.1 ethyl n-butyl 6-dimethylamino-2-methyl-

3-pyridinyl
93 | B.1 n-buty] n-buty! 6-dimethylamino-2-methyl-

3-pyridinyl
94 | B.1 n-propyl n-propy! 4,6-dimethyl-3-pyridinyl
95 | B.1 n-propyl cyclopropylmethyl 4,6-dimethyl-3-pyridinyl
96 B.2 n-propyl n-propyl 6'dimethy1amjn0-2,4-dimethyl—

3-pyridinyl
97 | B.1 n-propyl cyclopropylmethyl 6-d1methylaxmn'o-.2,4—d1mcthy I-

3-pyridinyl
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Co. | Ex.
No. | No. R R Ar
98 | B.9 n-propyl n-propy! 5-chloro-3-methyl-2-pyridinyl
99 | B.9 n-propyl n-propyl 5-iodo-3-methyl-2-pyridinyl
100 | B.10 n-propyl n-propyl 5-fluoro-3-methyl-2-pyridiny!
101 | B.2 n-propyl n-propyl 3—chloro-S-triflgoromethyi-

2-pyridinyl
102 | B.1 | CH30(CHy),- CH30(CHy)s- 3-ch]oro-S-trifluoromethyl-

2-pyridinyl
103 ] B.2 n-propyl n-propyl 3,5-dichloro-2-pyridinyl
104 | B.1 n-propyl CH30(CH3);- 3,5-dichloro-2-pyridinyl
1051 B.1 n-propyl cyclopropylmethyl 3,5-dichloro-2-pyridinyl
106 | B.2 n-propyl n-propyl 3-methyl-5-methoxy-2-pyridinyl07 B3 | npropyi o-propy) S-diethylamin 3 methy-
33 | B8 n-propyl n-propy] 6—d1eth);l-z;)r;1;?£:;-lmethyl_

108 | B.8 n-propyl n-propyl 5-N-plpg-r;c;l:z;?;]methyl-

109 | B.2 n-propyl n-propyl 5-methyl-3-nitro-2-pyridinyl
110} B.2 n-propyl n-propyl 3-amino-5-methyl-2-pyridinyl
I11{ B.9 n-propyl n-propyl 3-chloro-5-methyl-2-pyridinyl

112| B2 | n-propyl n-propyl 3_meth)§_§;§?§f§fi ethyl
113 ] B.2 n-propyl n-propyl 3~d1methz)i if;:;g;j{methy]’
114 | B.2 n-propyl n-propyl 2-methyl-5-pyridinyl
115} B.1 n-propyl cyclopropylmethyl 4-isopropylphenyl
116 | B.2 n-propy! n-propyl 3,4-dimethoxyphenyl
117 | B.1 n-propyl CH30(CH3)3- 3,4-dimethoxyphenyl
118 | B.1 n-propyl cyclopropyl 2,4-dimethoxyphenyl
119 B.1 hydrogen CH30O(CH»)2- 2,4-dimethoxyphenyl
120 | B.1 n-propyl HO(CH3);- 2,4-dimethoxyphenyl

121 | B.8 n-propyl n-propyl S-meth);;].;?;?;f;methy]-
1221 B.2 n-propyl n-propyl 2,4-dimethoxyphenyl
123 | B.1 ethyl n-butyl 2,4-dimethoxyphenyl
124 | B.1 n-propyl 2-hydroxypropyl 2,4-dimethoxyphenyl
125} B.2 n-propyl n-propyl 4-methoxyphenyl
126 | B.2 n-propyl n-propyl 3-methoxyphenyl
127 | B.1 n-propyl cyclopropylmethy! 3-methoxyphenyl
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Co. | Ex. R4 and RS taken together ArNo. | No.

.\'_

128 | B.1 4-chlorophenyl
CH,-OCH,

129 | B.1 Q— 4-chloropheny]
CH,CH,

130 | B.1 — 6-dimethylamino-4-methyl-

3-pyridinyl
CH,CH,

N— 6-dimethylamino-4-methyl-1311 B.1 3-pyridinyl

Table S :
Rl

SlR3/l\|/’\N/ R2
Ar

Co.| Ex. 1 2 3 ANo.| No. R R R r
i46 |B.4 —N__ O, n-C4Hpo H 2,4-dichlorophenyl

3

CH;

47 |B.4 . o n-C4Hog H 2,4-dichlorophenyl
/ “CH,

50 | B.3 CH3CHO- CH3 CH3-S- | 2 4-dichlorophenyl

Table 6 : Analytical data

1(\:12: IH NMR data (CDCl3) MMfl
1 |50.45 (m,2H), 0.78 (m,2H), 1.20 (m,1H), 2.84 (s, 3H), 3.40 (d.2H), 335

5.98 (s,1H), 7.41 (dd,1H), 7.52 (d,1H), 7.76 (d,1H), 8.32 (s,1H)

2 [80.88 (d,3H), 1.05 (d,3H), 1.74 (m,1H), 2.52 (s,3H), 3.20 (t.2H), 5.87 349
(s.1H), 6.40 (t,1H), 7.30 (dd, 1H), 7.47 (d,1H), 7.99 (d,1H), 8.42 (s,1H)
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Ny 'H NMR data (CDCl3) e
3|8 1.57 (s.9H), 2.54 (s,3H), 6.05 (s,1H), 6.48 (s,1H), 7.31 (d,1H), 7.47 349

(s,1H), 7.99 (d,1H), 8.39 (s,1H)

4 |81.97 (m,2H), 2.43 (s,3H), 3.62 (m,2H), 3.75 (t,3H), 4,00 (brs, 1H), 351
6.18 (s,1H), 7.39 (dd, 1H), 7.52 (d,1H), 8.19 (d. 1H), 8.43 (s, 1H)

5 |81.03 (t6H), 1.60-1.85 (m,4H), 2.56 (s,3H), 3.49 (m,1H), 5.92 (s.1H), | 363
6.19 (d,1H), 7.35 (dd,1H). 7.50 (dd.1H), 8.01 (d.1H), 8.44 (s, 1H)

6 |82.02 (m,2H), 2.51 (s,3H), 3.40 (s,3H), 3.51 (m4H), 5.91 (s,1H), 6.71 | _ 365
(t.1H), 7.31 (dd,1H), 7.47 (d,1H), 7.99 (d,1H), 8.42 (s,1H)

7 |8 1.23 (d,6H), 2.00 (m,2H), 2.52 (s, 1H), 3.51 (dd,2H), 3.59 (m.2H), 393
5.90 (s,1H), 6.92 (t,1H), 7.31 (dd, 1H), 7.46 (d, 1H), 8.00 (d, 1H), 8.41
(s,1H) .

8 180.35 (m,2H), 0.68 (m,2H), 1.25 (m,1H), 2.52 (s,3H), 3.23 (dd,2H), 347
5.88 (s,1H), 6.40 (t,1H), 7.32 (d,1H), 7.48 (s,1H), 7.99 (s, 1H), 8.43
(s,1H)

9 |81.03 (d,3H), 1.06 (d,3H), 1.31 (d,3H), 1.95 (m,1H), 2.52 (s,3H), 3.54 | 363
(m,1H), 5.88 (s,1H), 6.23 (d,1H), 7.32 (d, 1H), 7.47 (s, 1H), 7.98
(d.1H), 8.41 (s,1H)

10 [80.95 (d,3H), 0.97 (d,3H), 1.40-1.80 (m,3H), 2.53 (s,3H), 3.76 377
(m,1H), 5.89 (s,1H), 6.12 (d,1H), 7.32 (d,1H), 7.47 (s,1H), 7.97
(d.1H), 8.40 (s,1H)

11 [80.94 (d,3H), 0.99 (d.3H), 1.53 (m,1H), 1.76 (m,1H), 2.50 (s,3H), 393
2.93 (brs,1H), 3.48 (m,1H), 3.76 (m,1H), 5.97 (s,1H), 6.22 (d,1H), 7.35
(dd, 1H), 7.51 (d,1H), 7.95 (d,1H), 8.36 (s,

12 [80.92 (d,3H), 0.97 (d.3H), 1.52 (m,2H), 1.72 (m,1H), 2.47 (s,3H), 393
3.02 (brs, 1H), 3.42 (m, 1H), 3.72 (m,2H), 5.94 (s, 1H), 6.20 (d, 1H), 7.33
(d,1H), 7.49 (s,1H), 7.92 (d,1H), 8.33 (s.

13 [80.99 (d,6H), 1.98 (m,1H), 2.4 (s,3H), 3.22 (brs, 1H), 3.46 (m,2H), 379
3.73 (m,1H), 5.8 (s, 1H), 6.31 (d,1H), 7.32 (d,1H), 7.48 (s, 1H), 7.92
(d.1H), 8.32 (s, 1H)

14 [80.21 (m,2H), 0.54 (m,2H), 1.10 (m,1H), 2.53 (s,3H), 3.28 (s,3H), 379
3.91 (d,2H), 5.99 (s,1H), 7.32 (d, 1H), 7.48 (s, 1H), 7.97 (d, 1 H), 8.43
(s,1H)
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;fi: IH NMR data (CDCl3) MMf :
15 |80.96 (L3H), 1.31 (1,3H), 1.38 (m.2H), 1.71 (m,2H), 2.49 (s.3H), 3.74 377

(t.2H), 3.65 (q,2H), 5.90 (s,1H), 7.30 (dd,1H), 7.46 (d,1H), 7.97
(d,1H), 8.40 (s,1H)

16 |80.96 (t,6H), 1.73 (m,4H), 2.49 (s,3H), 3.73 (1,4H), 5.88 (s,1H), 7.33 377
(dd,1H), 7.46 (d,1H), 7.98 (d,1H), 8.40 (s,1H)

17 |{80.26 (m,2H), 0.58 (m,2H), 0.98 (t,3H), 1.18 (m,1H), 1.76 (m,2H), 389
2.53 (s,3H), 3.76 (d,2H), 3.81 (t,2H), 6.02 (s,1H), 7.34 (dd,1H), 7.49
(dd,1H), 8.44 (s,1H)

18 |8 1.04 (t3H), 1.77 (m,2H), 2.53 (s,3H), 3.47 (t,2H), 3.98 (m,2H), 4.06 379
(m,2H), 5.52 (brs, 1H), 6.03 (s,1H), 7.33 (d,1H), 7.48 (s,1H), 7.93 (d,
1H), 8.39 (s, 1H)

19 |80.98 (1,3H), 1.76 (m,2H), 2.50 (s,3H), 3.35 (s,3H), 3.67 (t.2H), 3.72 393
(m,2H), 4.14 (m,2H), 5.95 (s,3H), 7.29 (d,1H), 7.47 (s,1H). 7.97
(d,1H), 8.39 (s,1H)

20 |80.96 (t,6H), 1.73 (m,4H), 2.55 (s,3H), 3.74 (1,4H), 5.90 (s,1H), 7.40 343
(d,2H), 8.04 (d,2H), 8.25 (s,1H)

21 |80.26 (m,2H), 0.51 (m,2H), 0.92 (t,3H), 1.10 (m,1H), 1.69 (m,2H), 389
2.72 (s,3H), 3.41 (d,2H), 3.47 (t,2H), 6.17 (s,1H), 7.18 (t,1H), 7.43
(d,2H), 7.99 (s.1H)

22 [80.93 (t,3H), 1.67 (m,2H), 2.71 (s,3H), 3.32 (s,3H), 3.44 (t.2H), 3.61 393
(m,2H), 3.68 (m,2H), 6.16 (s,1H), 7.17 (t.1H), 7.41 (d,2H), 7.99 (s.1H)

23 |80.24 (m,2H), 0.55 (m,2H), 0.95 (t,3H), 1.38 (m,2H), 1.69 (m.2H), 403
2.51 (s,3H), 3.74 (d,2H), 3.82 (t,2H), 6.00 (s, 1H), 7.31 (dd,1H), 7.48
(dd,1H), 7.98 (d,1H), 8.42 (s,1H)

24 |80.28 (m,2H), 0.50 (m,2H), 0.94 (d,6H), 1.10 (m,1H), 2.05 (m, 1H), 403
2.52 (s,3H), 3.62 (d,2H), 3.82 (d,2H), 6.03 (s,1H), 7.32 (d,1H), 7.47
(s,1H), 7.99 (d,1H), 8.43 (s,1H)

25 |80.17 (m,2H), 0.47 (m,2H), 0.97 (t,6H), 1.05 (m,1H), 1.67 (m,4H), 417
2.52 (s,3H), 2.43 (d,2H), 4.71 (m,1H), 6.13 (s,1H), 7.32 (dd,1H), 7.47
(d,1H), 8.02 (d,1H), 8.43 (s,1H)

26 |82.41 (s,3H), 4.01 (m,2H), 4.15 (m,2H), 4.79 (s,2H), 5.62 (brs, 1H), 427
6.02 (s,1H), 7.35 (m,6H), 7.48 (s,1H), 7.91 (d,1H), 8.41 (s,1H)

27 |8 1.91 (s,3H), 2.47 (s,3H), 4.20 (t,2H), 4.43 (t,2H), 4.96 (s,2H), 6.03 469
(s,1H), 7.34 (m,6H), 7.49 (s,1H), 7.94 (d,1H), 8.44 (s,1H)
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28 3 0.98 (t,3H), 1.74 (m,2H), 1.93 (s,3H), 2.49 (s,3H), 3.59 (m,2H), 4.84
(m,2H), 4.39 (m,2H), 5.95 (s,1H), 7.30 (dd,1H), 7.46 (d,1H), 7.92
(d,1H), 8.38 (s,1H)

421

29 4 0.28 (m,2H), 0.60 (m,2H), 1.20 (m,1H), 2.51 (s,3H), 3.70 (d,2H),
4.50 (d,2H), 5.29 (d,1H), 5.30 (d,1H), 5.96 (mm,1H), 6.05 (s,1H), 7.32
(dd,1H), 7.48 (d,1H), 7.96 (d,1H), 8.44 (s,1H)

387

30 5 1.07 (t,3H), 1.80 (m,2H), 2.46 (s,3H), 2.55 (s,3H), 3.36 (dt,2H), 5.82
(s,1H), 6.29 (t,1H), 7.29 (d,1H), 7.38 (d,1H), 7.51 (s,1H)

381

31 4 1.41 (d,6H), 2.46 (s,3H), 2.55 (s,3H), 3.85 (m,1H), 5.82 (s,1H), 6.08
(d,1H), 7.29 (d,1H), 7.39 (d,1H), 7.51 (s,1H)

381

32 5 0.92 (t,3H), 1.01 (1,3H), 1.25-1.80 (m,8H), 2.45 (s,3H), 2.54 (s,3H),
3.48 (m,1H), 5.79 (s,1H), 6.02 (d,1H), 7.27 (d,1H), 7.39 (d,1H), 7.50

(s,1H)

437

33 80.96 (t,3H), 1.20 (t,6H), 1.74 (m, 4H), 2.15 (s,3H), 2.34 (s,3H), 2.41
(s, 3H), 3.56 (t,4H), 3.79 (t,4H), 5.77 (5,1H), 6.41 (s,1H), 7.54 (s,1H)

34 8 2.45 (s,3H), 2.56 (s,3H), 3.93 (s,3H), 4.60 (d,2H), 5.90 (s,1H), 6.70
(t,1H), 6,99 (t,2H), 7.27-7.41 (m,4H), 7.52 (s,1H)

459

35 8 2.44 (s,3H), 2.60 (s,3H), 3.35 (s,6H), 5.00 (brs, 1H), 5.84 (s,1H), 7.29
(d,1H), 7.38 (d,1H), 7.51 (s,1H)

367

36 6 1.36 (s,6H), 2.42 (s,3H), 2.59 (s,3H), 3.80 (m,4H), 5.80 (s,1H), 7.29
(d,1H), 7.38 (d,1H), 7.51 (s,1H)

395

37 80.98 (t,6H), 1.78 (m,4H), 2.40 (s,3H), 2.59 (s,3H), 3.69 (m,4H), 5.74
(s,1H), 7.28 (d,1H), 7.48 (d,1H)

423

38 8 0.30 (m,2H), 0.62 (m,2H), 0.99 (t,3H), 1.20 (m,1H), 1.8] (m,2H),
2.49 (s,3H), 2.59 (s,3H), 3.65-3.90 (m,4H), 5.87 (s,1H), 7.29 (d, 1H),
7.39 (d,1H), 7.51 (s,1H)

435

39 6 1.05 (d,3H), 1.38 (d,3H), 2.45 (s,3H), 2.56 (s,3H), 3.40 (m,1H), 5.80
(s,1H), 7.30 (d,1H), 7.37 (d,1H), 7.51 (s,1H)

423

40 6 0.98 (t,6H), 1.40 (m,4H), 1.75 (m,4H), 2.42 (s,3H), 2.59 (s,3H), 3.71
(m4H), 5.76 (s,1H), 7.29 (d,1H), 7.39 (d,1H), 7.51 (s, 1H)

451

41 4 0.29 (m,2H), 0.61 (m,2H), 0.93 (t,3H), 1.20-1.56 (m,3H), 1.75
(m,2H), 2.43 (s,3H), 2.59 (s,3H), 3.65-3.90 (m,4H), 5.88 (s,1H), 7.30
(d,1H), 7.39 (d,1H), 7.51 (s,1H)

449

42 82.42 (s,3H), 2.59 (s,3H), 4.34 (d,4H), 5.30 (m,4H), 5.87 (s,1H), 6.05
(m,2H), 7.29 (d,1H), 7.39 (d,1H), 7.51 (s,1H)

419
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gg: IH NMR data (CDCl3) MMf |
43 180.31 (m,2H), 0.62 (m,2H), 1.00 (1,3H), 1.23 (m,1H), 1.81 (m, 1H),

2.49 (s,3H), 3.05 (brs,3H), 3.42-3.95 (m,4H), 6.04 (s,1H), 7.33 (d,1H), 451
7.50 (s,1H), 7.51 (d,1H)

44 180.13 (m,2H), 0.48 (m,2H), 0.90 (t,3H), 1.05 (m,1H), 1.60 (m,2H),
2.64 (s,3H), 3.05 (brs,3H), 3.48 (d,2H), 3.71 (m,2H), 6.04 (s,1H), 7.37 |485 (+H,0)
(d,1H), 7.54 (s,1H), 7.60 (d,1H)

45 |8 0.95 (t,3H), 1.42 (m,2H), 1.98 (m,2H), 2.49 (s,3H), 3.33 (s,3H), 3.56
(m,2H), 3.75 (m,2H), 5.93 (m,1H), 7.31 (d,1H), 7.46 (s,1H), 7.96 407
(d,1H), 8.40 (s,1H)

46 16 0.91 (t,3H), 0.95 (1,3H), 1.35-2.05 (m,8H), 2.70 (t,2H), 3.33 (s,3H),
3.40 (m,6H), 5.92 (s,1H), 7.30 (d,1H), 7.46 (s,1H), 8.02 (d,1H), 8.41 449
(s,1H)

47 |8 0.87 (1,3H), 1.25 (m,2H), 1.70 (m,2H), 2.04 (m,2H), 2.68 (m,2H),
3.41 (s,3H), 3.56 (m,4H), 5.86 (s,1H), 6.60 (t,1H), 7.31 (d,1H), 7.46 407
(s.1H), 8.14 (d,1H), 8.50 (s, 1H)

48 |80.95 (t,6H), 1.71 (m,4H), 2.47 (s,3H), 2.55 (s,3H), 3.71 (t,4H), 5.82 357
(s.1H), 7.39 (d,2H), 7.70 (d,2H)

49 |6 0.24 (m,2H), 0.54 (m,2H), 0.96 (t,3H), 1.12 (m,1H), 1.74 (m,2H),
2.35(s,3H), 2.44 (s,3H), 3.73 (d,2H), 3.76 (t,2H), 5.93 (s,1H), 7.29 403
(d,1H), 7.35 (d,1H), 7.51 (s,1H)

50 |8 1.64 (t,3H), 2.52 (s,3H), 2.60 (s,3H), 4.56 (q,2H), 6.02 (s,3H), 7.30 368
(d.1H), 7.37 (d,1H), 7.51 (s,1H)

52 |80.9(t, 6H), 1.68 (m, 4H), 2.13 (s, 3H), 2.30 (s, 3H), 2.37 (s, 3H),
3.05 (s, 6H), 3.65 (m, 4H), 5.74 (s, 1H), 6.44 (s, 1H), 8.01 (s, 1H) MTM =366

53 |80.9 (¢, 6H), 1.70 (m, 4H), 2.35 (s, 3H), 2.45 (s, 3H), 3.05 (s, 6H), M* = 380
3.65 (m, 4H), 5.74 (s, 1H), 6.44 (s, 1H), 8.01 (s, 1H)

54 180.95 (t, 6H), 1.73 (m, 4H), 2.52 (s, 3H), 2.76 (s, 3H), 3.73 (t, 4H), -
5.85 (s, 1H), 7.68 (dd, 1H), 8.45 (d, 1H), 8.57 (d, 1H)

55 {80.96 (t, 6H), 1.70 - 1.78 (m, 4H), 2.44 (s, 3H), 2.47 (s, 3H), 2.50 (s, 383
3H), 3.73 (t, 4H), 5.48 (s, 1H), 8.36 (d, 1H), 9.32 (d, 1H)

56 |80.93 (t, 6H), 1.66 - 1.73 (m, 4H), 2.19 (s, 3H), 2.36 (s, 3H), 2.42 (s, 353
3H), 3.71 (t, 4H), 5.79 (s, 1H), 6.39 (d, 1H), 8.05 (d, 1H)

57 |80.96 (t, 6H), 1.62 - 1.70 (m, 4H), 2.2 (s, 3H), 2.36 (s, 3H), 2.40 (s, 381
3H), 2.96 (s, 6H), 3.68 (t, 4H), 5.76 (s, 1H), 6.91 (d, 1H), 8.08 (d,1H)
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Table 7 : Analytical data

Co. No. Mass spectral data | Co. No. Mass spectral data
58 409 [M+] 95 364 [MH)]
59 365 [M*] 96 395 [MH*]
60 394 [MH+] 97 407 [MH*]
61 380 [MH*] 98 372 [MH+] (CI35)
62 381 [MH*] 99 464 [MH+]
63 381 [MH*] 100 356 [MH*]
64 393 [MH*] 101 426 [MH*] (C135)
65 350 [MH+*] 102 458 [MH*] (CI135)
66 366 [MH*] 103 392 [MH*] (C135)
67 381 [MH*] 104 408 [MH+] (CI35)
68 399 [MH*] 105 404 [MH*] (CI35)
69 415 [MH*] 106 368 [MH*]
70 411 [MH+) 107 409 [MH+]
71 399 [MH*] 108 421 [MH*]
72 371 [MH*] 109 383 [MH*]
73 397 [MH*] 110 353 [MH*]
74 388 [M+] 111 372 [MH+] (C135)
75 407 [MH*] 112 366 [MH+]
76 373 [MH*] 113 381 [MH*]
77 359 [MH+*] 114 338 [MH*]
78 346 [Mt] 115 377 [MH]
79 373 [MH*] 116 383 [MH*]
80 397 [MH+] 117 399 [MH*]
81 381 [MH+] 118 395 [MH*}
82 393 [MH*] 119 415 [MH*]
83 429 [MH} 120 385 [MHt]
84 377 [MH+] 121 367 [MH*]
85 409 [MH*] 122 383 [MH+]
86 367 [MH*] 123 383 [MH+]
87 339 [MH*] 124 399 [MH+*]
88 381 [MH*] 125 338 [MH*]
89 367 [MH+] 126 353 [MH+]
90 381 [MH*] 127 365 [MH*]
91 393 [MH*] 128 370 [M+]
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Co. No. Mass spectral data | Co. No. Mass spectral data
92 381 [MH+] 129 368 [M+]
93 409 [MH*] 130 393 [MH+]
94 352 [MH+] 131 379 [MH+]
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C. Pharmacological examples

Example C.1
REPRESENTATIVE COMPOUNDS HAVING CRF RECEPTOR BINDING
ACTIVITY

Compounds were evaluated for binding activity to the CRF receptor by a standard
radioligand binding assay as generally described by DeSouza et al. (J. Neurosci.
7:88-100, 1987). By utilizing various radiolabeled CRF ligands, the assay may be used
to evaluate the binding activity of the compounds of the present invention with any
CRF receptor subtype. Briefly, the binding assay involves the displacement of a
radiolabeled CREF ligand from the CRF receptor.

More specifically, the binding assay was performed in 1.5 ml Eppendorf tubes using
approximately 1 x 10 cells per tube stably transfected with human CRF receptors.
Each tube received about 0.1 ml of assay buffer (e.g., Dulbecco's phosphate buffered
saline, 10 mM magnesium chloride, 20 KM bacitracin) with or without unlabeled
sauvagine, urotensin I or CRF (final concentration, 1 MM) to determine nonspecific
binding, 0.1 ml of [125]] tyrosine - ovine CRF (final concentration ~200 pM or
approximately the Kp as determined by Scatchard analysis) and 0.1 ml of a membrane
suspension of cells containing the CRF receptor. The mixture was incubated for 2
hours at 22°C followed by the separation of the bound and free radioligand by
centrifugation. Following two washes of the pellets, the tubes were cut just above the
pellet and monitored in a gamma counter for radioactivity at approximately 80%
efficiency. All radioligand binding data was analyzed using a non-linear least-square
curve-fitting program.

Binding activity corresponds to the concentration (nM) of the compound necessary to
displace 50% of the radiolabeled ligand from the receptor. The following compounds
have aK; <250nM : 5, 10, 12, 15 - 17, 19, 23, 24, 26, 27, 29, 31 - 33,36 - 43, 48, 49,
51-54 and 57 - 130 as listed in Tables 2 - 5. Compounds 17, 29, 38, 41, 42, 48, 49, 51
- 54,57, 58,70, 71, 81 - 85,90 - 92, 101, 103 - 105, 115, 118, 121 - 123 and 125 were
found to show the best score in this test.
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Example C.2

CRF STIMULATED ADENYLATE CYCLASE ACTIVITY
The compounds of the present invention may also be evaluated by various functional
testing. For example, the compounds of the present invention may be screened for
CRF-stimulated adenylate cyclase activity. An assay for the determination of CRF-
stimulated adenylate cyclase activity may be performed as generally described by
Battaglia et al. (Synapse 1:572, 1987), with modifications to adapt the assay to whole
cell preparations.

More specifically, the standard assay mixture may contain the following in a final
volume of 0.5 ml: 2 mM L-glutamine, 20 mM HEPES, and 1 mM IMBX in DMEM
buffer. In stimulation studies, whole cells with the transfected CRF receptors are plated
in 24-well plates and incubated for 1 hour at 37°C with various concentrations of
CRF-related and unrelated peptides in order to establish the pharmacological rank-order
profile of the particular receptor subtype. Following the incubation, the medium is
aspirated, the wells rinsed once gently with fresh medium, and the medium aspirated.
To determine the amount of intracellular cAMP, 300 ul of a solution of 95% ethanol
and 20 mM aqueous hydrochloric acid is added to each well and the resulting
suspensions are incubated at -20°C for 16 to 18 hours. The solution is removed into 1.5
ml Eppendorf tubes and the wells washed with an additional 200 pl of ethanol/aqueous
hydrochloric acid and pooled with the first fraction. The samples are lyophilized and
then resuspended with 500 pl sodium acetate buffer. The measurement of CcAMP in the
samples is performed using a single antibody kit. For the functional assessment of the
compounds, a single concentration of CRF or related peptides causing 80% stimulation
of cAMP production is incubated along with various concentrations of competing
compounds (10-12 to 10-6M).

Example C.3

The plus-maze and defensive withdrawal paradigms are correlated measures of
exploratory activity sensitive to anxiogenic and anxiolytic effects of experimental
treatments. These animal models are employed to examine anxiolytic and anti-stress
actions of compounds of the present invention.

xample C.3-a : The Elevated Plus- e Paradigm

This test predicts how animals respond to an approach-avoidance situation involving a
bright lighted space versus a dark "safe" area. Both spaces are elevated off the ground
and constitute two runways intersecting in the form of plus sign. This type of
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approach-avoidance situation is a classical test of "emotionality” and reactivity and is
very sensitive to treatments that produce disinhibition (such an sedative/hypnotic
drugs) and stress. No motivational constraints are necessary and the animal is free to
remain in the dark or venture out on the open arms. The plus-maze apparatus has four
arms (10 x 50 cm) at right angles to each other and is elevated from the floor (50 cm).
Two of the arms are enclosed with walls (40 cm high) and two arms have no walls
(open arms). Subjects are placed individually onto the center of the maze and allowed
free access to all four arms for 5 minutes. Subjects are observed through a window in
the door and via an on-line display of the rat's location on a computer monitor. Time
spent in each arm is recorded automatically by photocell beams and a computer
program. The maze is wiped clean with a damp cloth between each trial. The measure
of anxiogenic-like behavior in this task is a decrease in time spent on open arms while
the measure of anti-stress efficacy is a complementary increase in time spent on open
arms.

Validation of the Plus-Maze Using CRF Peptides :

Central administration of CRF and exposure to any of several experimental stressors
suppresses exploration in the elevated plus maze model of anxiety. When measuring
the behaviora] response to social defeat, central administration of the alpha-helical CRF
(9-41) antagonist either post-stress [25 ug ICV] or pre-stress [1 pg ICV] reverses the
anxiogenic effect of social defeat. This anti-stress action of the CFR antagonist is also
exerted following intracerebral administration into the central nucleus of amygdala
[250 ng IC].

Rats were administered the test compounds orally one hour prior to the five minute test.
Some groups were placed in a water-filled pool for ninety seconds immediately prior to
placement on the Plus-Maze (Stress group) while control subjects were removed
directly from the home cage (Non-Stress group). In the non-treated animal group a
significant reduction of the percentage of the average time spent in the open arms was
observed (from about 36 to about 16 %). Upon administration of 2.5 or 20 mg/kg of
compound 53, the % time in the open arms returned to a level equal, within the error
range, to the untreated group.

Example C.3-b : The defensive Withdrawal Paradigm

Testing takes place in a plexiglas open field (106 x 92 x 77 cm) containing a cylindrical
galvanized steel chamber measuring 17.1 cm deep and 10.2 cm in diameter. The
chamber is open at one end and is located along the wall of the open field aligned
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lengthwise and 15.0 cm away from a corner of the open field. The open end faces the
corner. The open field is illuminated by fluorescent ceiling lighting. For testing, the
animals are introduced into the unfamiliar test environment by placing them into the
small chamber. Tests take S minutes in duration and the apparatus is cleaned with a
mild acetic acid solution after each test. The test compound is administered orally one
hour before the 5 minutes test. The behavior of the animals is monitored and recorded
by video camera. The latency to leave the chamber will be measured and defined as the
placement of all four paws in the open field. Also measured is the number of passages
made between the chamber and the open field and the average length of time in the
chamber per entry. The measure of anxiolytic efficacy is a decrease in mean time spent
within the enclosed chamber. Compound 53 reduced the mean time in the chamber
from about 80 seconds to about 20 to 40 seconds when administered at doses of 0.63,
2.5 and 20 mg/kg p.o. to rats.

Validation of Defensive Withdrawal using CRF peptides
When injected ICV, both alpha-helical CFR (9-41) and CRF modify behavior in the
defensive withdrawal paradigm. In particular, ICV administration of CRF in animals
previously familiarized with the apparatus increases both the latency to emerge from
the small chamber and mean time spent in the chamber over the fifteen minute session.
Similarly, infusion of CRF into the locus ceruleus produced similar changes in
defensive withdrawal behavior suggesting that the interaction of CRF with
noradrenergic neurons is involved in defensive withdrawal behavior in rats.
Conversely, ICV administration of alpha-helical CRF (9-14) or d-Phe CRF (12-41),
competitive CRF receptor antagonists, reverses the CRF-like effect of a restraint
stressor in familiar environment condition and significantly decreases latency to emerge
and mean time in chamber measures in animals unfamiliar with the apparatus.

D. Composition examples

The following formulations exemplify typical pharmaceutical compositions in dosage
unit form suitable for systemic or topical administration to warm-blooded animals in
accordance with the present invention.

"Active ingredient" (A.1L) as used throughout these examples relates to a compound of
formula (I), a N-oxide form, a pharmaceutically acceptable acid or base addition salt or
a stereochemically isomeric form thereof.
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Example D.1 : Oral solutions

9 g of methyl 4-hydroxybenzoate and 1 g of propyl 4-hydroxybenzoate are dissolved in
4 1 of boiling purified water. In 3 | of this solution are dissolved first 10 gof

2,3-dihydroxybutanedioic acid and thereafter 20 g of the A.I. The latter solution is

combined with the remaining part of the former solution and 12 1 of 1,2,3-propanetriol
and 3 ] of sorbitol 70% solution are added thereto. 40 g of sodium saccharin are
dissolved in 0.5 | of water and 2 ml of raspberry and 2 ml of gooseberry essence are
added. The latter solution is combined with the former, water is added g.s. to a volume
of 20 1 providing an oral solution comprising 5 mg of the A.I per teaspoonful (5 ml).
The resulting solution is filled in suitable containers.

Example D.2 : Capsules

20 g of the A.L, 6 g sodium lauryl sulfate, 56 g starch, 56 g lactose, 0.8 g colloidal
silicon dioxide, and 1.2 g magnesium stearate are vigorously stirred together. The

resulting mixture is subsequently filled into 1000 suitable hardened gelatin capsules,
each comprising 20 mg of the A L.

Example D.3 : Film-coated tablets

A mixture of 100 g of the A.I, 570 g lactose and 200 g starch is mixed well and

thereafter humidified with a solution of 5 g sodium dodecy! sulfate and 10 g polyvinyl-
pyrrolidone in about 200 ml of water. The wet powder mixture is sieved, dried and

sieved again. Then there are added 100 g microcrystalline cellulose and 15 g
hydrogenated vegetable oil. The whole is mixed well and compressed into tablets,
giving 10.000 tablets, each comprising 10 mg of the active ingredient.

To a solution of 10 g methyl cellulose in 75 ml of denaturated ethanol there is added a
solution of 5 g of ethyl cellulose in 150 ml of dichloromethane. Then there are added
75 ml of dichloromethane and 2.5 ml 1,2,3-propanetriol. 10 g of polyethylene glycol is
molten and dissolved in 75 ml of dichloromethane. The latter solution is added to the
former and then there are added 2.5 g of magnesium octadecanoate, 5 g of
polyvinylpyrrolidone and 30 ml of concentrated colour suspension and the whole is
homogenated. The tablet cores are coated with the thus obtained mixture in a coating
apparatus.
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Example D.4 : Injectable solution

1.8 g methyl 4-hydroxybenzoate and 0.2 g propyl 4-hydroxybenzoate were dissolved in
about 0.5 | of boiling water for injection. After cooling to about 50°C there were added
while stirring 4 g lactic acid, 0.05 g propylene glycol and 4 g of the A.I. The solution
was cooled to room temperature and supplemented with water for injection g.s. ad 1 |
volume, giving a solution of 4 mg/ml of A.L The solution was sterilized by filtration
and filled in sterile containers.

Example D.5 : Suppositories

3 Grams A.L was dissolved in a solution of 3 grams 2,3-dihydroxybutanedioic acid in
25 ml polyethylene glycol 400. 12 Grams surfactant and 300 grams triglycerides were
molten together. The latter mixture was mixed well with the former solution. The thus
obtained mixture was poured into moulds at a temperature of 37 to 38°C to form 100
suppositories each containing 30 mg/ml of the A L
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Claims

1. A compound of formula
Rl

LR3)\I/I\N/ R’ o
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including the stereoisomers and the pharmaceutically acceptable acid addition salt
forms thereof, wherein

R! is NR4RS5 or ORS;
R2 is Cj.ealkyl, Cj.galkyloxy or Cj_galkylthio:
R3 is hydrogen, Cy_galkyl, Ci-salkylsulfonyl, Cy_galkylsulfoxy or Ci_galkylthio;
R4 is hydrogen, Cy_galkyl, mono- or di(C3.gcycloalkyhmethyl, C3_gcycloalkyl,

Cj._ealkenyl, hydroxyCj_ealkyl, C;.galkylcarbonyloxyC 1-6alkyl or
C-salkyloxyCj_ealkyl;

R5 is Cj.galkyl, mono- or di(Cs.¢cycloalkyl)methyl, Ar!CHj, C3.galkenyl,
Ci-salkyloxyCj_salkyl, hydroxyCj.ealkyl, thienylmethyl, furanylmethyl,
C)-salkylthioC_galkyl, morpholinyl, mono- or di(C;.ealkyl)aminoC)_galkyl,
di(Cj.ealkyl)amino, C;.galkylcarbonylC_galkyl, C1-6alkyl substituted with
imidazolyl; or a radical of formula -Alk-O-CO-Ar!;

or R* and RS taken together with the nitrogen atom to which they are attached may
form a pyrrolidinyl, piperidinyl, homopiperidinyl or morpholinyl group,
optionally substituted with Cj_galkyl or Ci.ealkyloxyCj_galkyl; and

Ar is phenyl; phenyl substituted with 1, 2 or 3 substituents independently selected
from halo, Cy_galkyl, trifluoromethyl, hydroxy, cyano, C 1-salkyloxy,
benzyloxy, Ci_galkylthio, nitro, amino and mono- or di(C 1-6alkyl)amino;
pyridinyl; pyridiny! substituted with 1, 2 or 3 substituents independently
selected from halo, Cj.galkyl, trifluoromethyl, hydroxy, cyano, Cy_galkyloxy,
benzyloxy, Cj.salkylthio, nitro, amino, mono- or di(C;.galkyl)amino and
piperidinyl; and wherein said substituted phenyl may optionally be further
substituted with one or more halogens;

Ar! is phenyl; phenyl substituted with 1, 2 or 3 substituents each independently
selected from halo, Cj_galkyl, Cj.salkyloxy, di(C;.galkyl)aminoC 1-6alkyl,
trifluoromethyl and C_galkyl substituted with morpholinyl; or pyridinyl; and

Alk is Cy_galkanediyl,;
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with the proviso that S-methyl-3-phenyl—7'(phenylmethoxy)-pyrazolo{1,S-a}-
pyrimidine and 2,5-dimethyl-7-(methylamino)-3-phenyl-pyrazolo[ 1,5-ajpyrimidine
are not included.

A compound according to claim 1 wherein R! is ORS and RS is Ci.salkyl; or R1 is
NR4R> and R4 is hydrogen, C;_galkyl, hydroxyCi.galkyl, Ci-salkylcarbonyloxy-
Ci-ealkyl or C3_galkenyl, RS is Cy_galkyl, Cs.ealkenyl, hydroxyC 1-ealkyl,
Ci-ealkyloxyCj_ealkyl, phenylmethyl or Cj3_ecycloalkylmethyl; or R4 and RS are
taken together with the nitrogen atom to which they are attached to form a
pyrrolidinyl, piperidinyl, homopiperidiny! or morpholinyl group, optionally
substituted with Cy_galkyl or C;_galkyloxyCj_galkyl; R2 is Ci.6alkyl; R3 is
hydrogen, Cj_galkyl or C;_galkylthio; and Ar is a pheny! substituted with 1, 2 or 3
substituents each independently selected from halo, Ci-6alkyl or Cy_galkyloxy; or
Ar is a pyridinyl substituted with 1, 2 or 3 substituents each independently selected
from halo, amino, nitro, trifluoromethyl, mono- or di(C)-ealkyl)amino, piperidinyl
or Cj_galkyl.

A compound according to any of claims 1 to 2 wherein R! is NR4RS and R4 is
Cz-4alkyl, hydroxyCj_zalkyl, C3.4alkenyl or Ci-zalkylcarbonyloxyCjy.4alkyl; RS is
C2.4alkyl, C3.4alkenyl, hydroxyCy._salkyl or cyclopropylmethyl; R2 is Cji.oalkyl; R3
is hydrogen, Cj_»alkyl or C_jalkylthio.

A compound according to any of claims 1 to 3 wherein R! is NR4R5 and R4 is
Cs.4alkyl or allyl; R3 is Cy_4alkyl, allyl or cyclopropylmethyl; R2 is methyl; R3 is
methyl; and Ar is phenyl substituted in the 3-, 4-, 6-, 2,4- or 2,4,6-positions with
halo, Cy_galkyl or C|_galkyloxy.

A compound according to any of claims 1 to 3 wherein R! is NR4RS and R4 is
C3.4alkyl or allyl; R3 is C3_4alkyl, allyl or cyclopropylmethyl; R2 is methyl; R3 is
methyl; and Ar is 3-pyridiny! substituted on the 4- and/or 6-position with methyl or -
dimethylamino.

A compound according to claim | wherein the compound is
3-[6-(dimethylamino)-3-pyridinyl]-2,5-dimethyl-N,N-
dipropylpyrazolo[2,3-a]pyrimidin-7-amine, or

3—[6-(dimethylamino)—4-methyl-3-pyridinyl}-2,5-dimethyl-N,N—
dipropylpyrazolo[2,3-a]pyrimidin-7-amine;
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the stereochemically isomeric forms, or the pharmaceutically acceptable acid
addition salts thereof.

A composition comprising a pharmaceutically acceptable carrier, and as active
ingredient a therapeutically effective amount of a compound as claimed in any one
of claims 1 to 6.

A process for preparing a composition as claimed in claim 7 characterized in that a
therapeutically effective amount of a compound as claimed in any one of claims 1
to 6 is intimately mixed with a pharmaceutically acceptable carrier.

A compound according to any one of claims 1 to 6 for use as a medicine.

The use of compounds of formula

SALl @

including the stereoisomers and the pharmaceutically acceptable acid addition salt
forms thereof, wherein R1, R2, R3 and Ar are as defined in claim 1, including the
compounds 5-methyl-3-phenyl-7-(phenylmethoxy)-pyrazolo[ 1 ,J-a]-pyrimidine and
2,5-dimethy1-7-(mcthylamino)-3-phenyl-pyrazolo[1,S-a]pyrimidine, for the
manufacture of a medicament for treating physiological conditions or disorders
arising from the hypersecretion of corticotropin-releasing factor (CRF).

A compound of formula (II') wherein the radicals R2, R3 and Ar are as defined in
any of claims 1 to 5 and radical W' is hydroxy, halo, mesyloxy or tosyloxy; a
stereoisomeric form or an acid addition salt form thereof, with the proviso that
compounds wherein Ar is unsubstituted phenyl are not included.

wl

N—N"
o /%/kN/ i ary

Ar
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12. A process of preparing a compound as claimed in claim 1, characterized by
a) reacting an intermediate of formula (II) with an intermediate of formula (II) in a

reaction-inert solvent,

w R!

N—N" . N—N"| _ + R'—H —— | _
R? 7 N7 R2 R3 7 N7 g2

5 Ar 1D (1) Ar (D)

b) O-alkylating an intermediate of formula (VI) with an intermediate of formula
(VID) in a reaction-inert solvent and in the presence of a suitable base, yielding
compounds of formula (I-a), defined as compounds of formula (I) wherein R! js

10 OR53,

OH OR’

N—N" X s N—N~| _ + R-—W —— | _ _
R? 7 SNZ “R? R? N~ Tr?

Ar (VD) (VID) Ar (I-a)

wherein in the above reaction schemes the radicals R!, R2, R3, RS and Ar are as
15 defined in claim 1 and W is an appropriate leaving group;

or, if desired, converting compounds of formula (I) into each other following art-
known transformation reactions; and further, if desired, converting the compounds
of formula (1), into an acid addition salt by treatment with an acid, or conversely,

20 converting the acid addition salt form into the free base by treatment with alkali;
and, if desired, preparing stereochemically isomeric forms thereof.

13. A process of preparing a compound of formula (I') as claimed in claim 10
characterized by

25 reacting an intermediate of formula (IV) with a B-keto ester (V) in a reaction-inert
solvent, thereby yielding compounds of formula (IT'-a), defined as compounds of
formula (II') wherein W' is hydroxy;
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OH w
_H R*CO-CH,-COOE!

N——N (V) N—N" N—N"l P —— | A . /= A
R} NH, R N~ TR? R’ N~ TR?
Ar Ar Ar(Iv) (IT-a) (I'-b)

and optionally converting compounds of formula (IT'-a) into compounds of formula
(IT'-b), defined as compounds of formula (IT') wherein W' is other than hydroxy;

5 wherein in the above reaction schemes the radicals R2, R3 and Ar are as defined in
claim 1 and W' is hydroxy, halo, mesyloxy or tosyloxy;

or, if desired, converting compounds of formula (II') into each other following art-
known transformation reactions; and further, if desired, converting the compounds

10 of formula (II'), into an acid addition salt by treatment with an acid, or conversely,
converting the acid addition salt form into the free base by treatment with alkali;
and, if desired, preparing stereochemically isomeric forms thereof.
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DB8BDY94CF95E4D48023BEE9F911C306650B882680060A067C
97A92CD025229ABE005991DD69F12F82918E8F4283C74E6GF5
4A7AFOEBBD3757F7A62E1107123015

17815C571D1AD4875FF004B4FD284374806 ABFAS0E30EBEGO
8CBA730D2F5DB998BA531E4093725313A6E1E918394FC7B7E
564A2A8EEG2DAC2CE2868BBOASCT7F9

86C59D0C2EOD7FE3FC756B7A7A7FB459B33B4AD32A7D 1124
B2EE2BAB54359C06DC1A514FBCE928BE48FB1338B5CC44B8
DC4DA72C3496673FBCCC634404D5E544

BFCFC6C81DBD26DAE9881A2ACDE2C03562833199A6FBB3C
EBO1E37F70COCOBDB26FFB26EE6481F2F7142FBE340D9F7D
D11CAB158BED85590BF2588CFC3A64DE6G

1FBEDBC3A1C6ES5C29201AA23BA6341DASE71B1D04ED28C2
ABDC44966744DEEODAO8935B9D29C75C527D56BF3EA2EFFS
420D133B68BE2E3ADSEE4F54D562E72528

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, characterized
by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a Post Card, as
described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for filing date (see 37 CFR 1.53(b)-(d)
and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this Acknowledgement
Receipt will establish the filing date of the application

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 U.S.C.
371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a national stage
submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office
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If a new international application is being filed and the international application includes the necessary components for an
international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number and of the
International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning national security,
and the date shown on this Acknowledgement Receipt will establish the international filing date of the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450
Alexandria, Virginia 22313-1450
www.uspto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
21971 7590 01/29/2026

WILSON SONSINI GOODRICH & ROSATI PTHONAK, SARAH
650 PAGE MILL ROAD
PALO ALTO, CA 94304-1050 | ART UNIT | parmoveer |

1627

DATE MAILED: 01/29/2026

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |

19/043,303 01/31/2025 Alexis HOWERTON 50535-710.305 1040

TITLE OF INVENTION: METHODS FOR TREATING TESTICULAR AND OVARIAN ADRENAL REST TUMORS

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional UNDISCOUNTED $1290 $0.00 $0.00 $1290 04/29/2026

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE MAILING
DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. _THIS STATUTORY PERIOD
CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES NOT REFLECT A CREDIT
FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS PREVIOUSLY BEEN PAID IN
THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM WILL BE CONSIDERED A REQUEST
TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 40% the amount of undiscounted fees, and micro entity fees are 20% the amount of
undiscounted fees.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed. If an equivalent of Part B is filed, a request to reapply a previously paid issue fee must be
clearly made, and delays in processing may occur due to the difficulty in recognizing the paper as an equivalent of Part B.

II1. All communications regarding this application must give the application number. Please direct all communications prior to issuance to Mail
Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980.
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at
www.uspto.gov/PatentMaintenanceFees.

Page 1 of 3
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), by mail or fax, or via the USPTO patent electronic filing system.

By mail, send to: ~ Mail Stop ISSUE FEE By fax, send to: (571)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate.
All further correspondence will be mailed to the current correspondence address as indicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new
correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications. Because electronic patent issuance may occur shortly after issue
fee payment, any desired continuing application should preferably be filed prior to payment of this issue fee in order not to jeopardize copendency.

Note: A certificate of mailing can only be used for domestic mailings of the
CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) Fee(s) Transmittal. This certificate cannot be used for any other accompanying

papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

21971 7590 01/29/2026 Certificate of Mailing or Transmission
WILSON SONSINI GOODRICH & ROSATI I hereby certify that this Fee(s) Transmittal is being deposited with the United

States Postal Service with sufficient postage for first class mail in an envelope
650 PAGE MILL ROAD addressed to the Mail Stop ISSUE FEE address above, or being transmitted to the
PALO ALTO, CA 94304-1050 USPTO via the USPTO patent electronic filing system or by facsimile to (571)

273-2885, on the date below.

(Typed or printed name)

(Signature)

(Date)

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

19/043,303 01/31/2025 Alexis HOWERTON 50535-710.305 1040

TITLE OF INVENTION: METHODS FOR TREATING TESTICULAR AND OVARIAN ADRENAL REST TUMORS

| APPLN. TYPE ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional UNDISCOUNTED $1290 $0.00 $0.00 $1290 04/29/2026

| EXAMINER | ART UNIT | CLASS-SUBCLASS |

PIHONAK, SARAH 1627 514-233200

1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys

or agents OR, alternatively, 1
U Change of correspondence address (or Change of Correspondence
Address form PTO/AIA/122 or PTO/SB/122) attached. (2) The name of a single firm (having as a member aregistered attorney or agent) and the names of upto 2
e L 2 registered patent attorneys or agents. If no name is(] "Fee Address" indication (or "Fee Address" Indication form PTO/ listed, no name will be printed.

AIA/47 or PTO/SB/47; Rev 03-02 or more recent) attached. Use of a 3
Customer Number is required.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : U Individuat 1 Corporation or other private group entity ] Government

4a. Fees submitted: issue Fee Publication Fee (if required)
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

[ Electronic Payment via the USPTO patent electronic filing system (] Enclosed check (] Non-electronic payment by credit card (Attach form PTO-2038)

(] The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No.

5. Change in Entity Status (from status indicated above)
. o . . NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue

. Applicant certifying micro entity status. See 37 CFR 1.29 fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
NOTE.: If the application was previously under micro entity status, checking this box will be taken] Applicant asserting small entity status. See 37 CFR 1.27 to be a notification of loss of entitlement to micro entity status.
NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

u Applicant changing to regular undiscounted fee status.

Authorized Signature Date

Typed or printed name Registration No.

Page 2 of 3
PTOL-85 Part B (11/23) Approved for use through 03/31/2026 OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450
Alexandria, Virginia 22313-1450
www.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO. |

19/043,303 01/31/2025 Alexis HOWERTON 50535-710.305 1040

21971 7590 01/29/2026 | EXAMINER |
WILSON SONSINI GOODRICH & ROSATI PTHONAK, SARAH
650 PAGE MILL ROAD
PALO ALTO, CA 94304-1050 | ART UNIT PAPERNUVBER |

1627

DATE MAILED: 01/29/2026

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(Applications filed on or after May 29, 2000)

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the requirement
that the Office provide a patent term adjustment determination with the notice of allowance. See Revisions to Patent
Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer providing an initial
patent term adjustment determination with the notice of allowance. The Office will continue to provide a patent term
adjustment determination with the Issue Notification Letter that is mailed to applicant approximately three weeks prior
to the issue date of the patent, and will include the patent term adjustment on the patent. Any request for reconsideration
of the patent term adjustment determination (or reinstatement of patent term adjustment) should follow the process
outlined in 37 CFR 1.705.

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.

Page 3 of 3
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and Budget
approval before requesting most types of information from the public. When OMB approves an agency request to
collect information from the public, OMB (i) provides a valid OMB Control Number and expiration date for the
agency to display on the instrument that will be used to collect the information and (ii) requires the agency to inform
the public about the OMB Control Number’s legal significance in accordance with 5 CFR 1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon
the individual case. Any comments on the amount of time you require to complete this form and/or suggestions
for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office,
U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection
of information unless it displays a valid OMB control number.

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. The United States Patent and Trademark
Office (USPTO) collects the information in this record under authority of 35 U.S.C. 2. The USPTO’s system of
records is used to manage all applicant and owner information including name, citizenship, residence, post office
address, and other information with respect to inventors and their legal representatives pertaining to the applicant's/
owner’s activities in connection with the invention for which a patent is sought or has been granted. The applicable
Privacy Act System of Records Notice for the information collected in this form is COMMERCE/PAT-TM-7 Patent
Application Files, available in the Federal Register at 78 FR 19243 (March 29, 2013).

i

Bips /v govisfo. gov/eontent ol FRA261 3-03- 29048701 3-0734 1 pdf

Routine uses of the information in this record may include disclosure to:

1) law enforcement, in the event that the system of records indicates a violation or potential violation of law;

2) afederal, state, local, or international agency, in response to its request;

3) a contractor of the USPTO having need for the information in order to perform a contract;

4) the Department of Justice for determination of whether the Freedom of Information Act (FOIA) requires
disclosure of the record;

5) a Member of Congress submitting a request involving an individual to whom the record pertains, when the
individual has requested the Member’s assistance with respect to the subject matter of the record,;

6) a court, magistrate, or administrative tribunal, in the course of presenting evidence, including disclosures to
opposing counsel in the course of settlement negotiations;

7) the Administrator, General Services Administration (GSA), or their designee, during an inspection of records
conducted by GSA under authority of 44 U.S.C. 2904 and 2906, in accordance with the GSA regulations
and any other relevant (i.e., GSA or Commerce) directive, where such disclosure shall not be used to make
determinations about individuals;

8) another federal agency for purposes of National Security review (35 U.S.C. 181) and for review pursuant to
the Atomic Energy Act (42 U.S.C. 218(c));

9) the Office of Personnel Management (OPM) for personnel research purposes; and

10)the Office of Management and Budget (OMB) for legislative coordination and clearance.

If you do not furnish the information requested on this form, the USPTO may not be able to process and/or examine
your submission, which may result in termination of proceedings, abandonment of the application, and/or expiration
of the patent.
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Application No. Applicant(s)
19/043,303 HOWERTON et al.

Notice ofA//owabi/ity Examiner Art Unit AIA (First
SARAH PIHONAK 1627 Inventor to File)

Status Yes

-- The MA/LING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1.4) This communication is responsive to 1/12/26.
(] A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2.0 An election was made by the applicant in response to a restriction requirement set forth during the interview on . the
restriction requirement and election have been incorporated into this action.

3.M The allowed claim(s) is/are 1-19 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution
Highway program at a participating intellectual property office for the corresponding application. For more information, please see
http:/iwww.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

43 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a) LAl b) (J Some* ¢) J None of the:
1. () Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the

International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5.J CORRECTED DRAWINGS (as "replacement sheets") must be submitted.
(J including changes required by the attached Examiner's Amendment / Comment or in the Office action of

Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of each

sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6.(] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)
1.0 Notice of References Cited (PTO-892)
2.[¥} Information Disclosure Statements (PTO/SB/08),

Paper No./Mail Date .
3.(J Examiner's Comment Regarding Requirement for Deposit 7. [J other .

of Biological Material
4[] Interview Summary (PTO-413),

Paper No./Mail Date.

/SARAH PIHONAK/
Primary Examiner, Art Unit 1627

5. [J Examiner's Amendment/Comment
6. Examiner's Statement of Reasons for Allowance

U.S. Patent and Trademark Office

PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20260120
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Application/Control Number: 19/043,303 Page 2
Art Unit: 1627

Notice of Pre-AlA or AIA Status

The present application, filed on or after March 16, 2013, is being examined under the

first inventor to file provisions of the AlA.

A request for continued examination under 37 CFR 1.114, including the fee set forth in

37 CFR 1.17(e), was filed in this application after allowance or after an Office action under Ex

Parte Quayle, 25 USPQ 74, 453 0.G. 213 (Comm'r Pat. 1935). Since this application is eligible for

continued examination under 37 CFR 1.114, and the fee set forth in 37 CFR 1.17(e) has been

timely paid, prosecution in this application has been reopened pursuant to 37 CFR 1.114.

Applicant's submission filed on 1/12/26 has been entered.

Status of Claims

1. Claims 1-19 were allowed for the reasons stated in the notice of allowance mailed on

12/19/25.

Information Disclosure Statement

2. The IDS filed on 1/12/26 has been considered.

Correspondence

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to SARAH PIHONAK whose telephone number is (571)270-7710.

The examiner can normally be reached Monday-Friday 9:00-5:30 EST.
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Application/Control Number: 19/043,303 Page 3
Art Unit: 1627

Examinerinterviews are available via telephone, in-person, and video conferencing

using a USPTO supplied web-based collaboration tool. To schedule an interview, applicant is

encouraged to use the USPTO Automated Interview Request (AIR) at

http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s

supervisor, Kortney Klinkel can be reached at 571-270-5239. The fax phone number for the

organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of published or unpublished applications may be

obtained from Patent Center. Unpublished application information in Patent Center is available

to registered users. To file and manage patent submissions in Patent Center, visit:

https://patentcenter.uspto.gov. Visit https://www.uspto.gov/patents/apply/patent-center for

more information about Patent Centerand https://www.uspto.gov/patents/docx for

information about filing in DOCX format. For additional questions, contact the Electronic

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO

Customer Service Representative, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

SARAH . PIHONAK

Primary Examiner

Art Unit 1627

/SARAH PIHONAK/
Primary Examiner, Art Unit 1627
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Application/Control No. Applicant(s)/Patent Under Reexamination

Issue Classification |9043 303 HOWERTON et al.

|| ||| |||| Examiner Art Unit

SARAH PIHONAK 1627

Version

2013-01-01

201.3-01-01

2013-:01-01

2013-01-01

2013:01-01

201:8-01-01

2018:01-01

CPC Combination Sets

Symbol Type Set Ranking Version

NONE
Total Claims Allowed:

(Assistant Examiner) (Date) 19

/SARAH PIHONAK/ 20 January 2026 . i e
Primary Examiner, Art Unit 1627 O.G. Print Claim(s) | O.G. Print Figure

(Primary Examiner) (Date) 1 None
U.S. Patent and Trademark Office Part of Paper No.: 20260120

Page 1 of 3
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/ssue Classification
Application/Control No. Applicant(s)/Patent Under Reexamination

19/043,303 HOWERTON et al.
Examiner Art Unit

SARAH PIHONAK 1627

INTERNATIONAL CLASSIFICATION

CLAIMED

AB1K

AB1K

AB1K

AB1K

AB1P

AB1P

NON-CLAIMED

US ORIGINAL CLASSIFICATION

CLASS SUBCLASS

CROSS REFERENCES(S)

CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)

NONE
Total Claims Allowed:

(Assistant Examiner) (Date) 19

/SARAH PIHONAK/ 20 January 2026 i i e
Primary Examiner, Art Unit 1627 O.G. Print Claim(s) | O.G. Print Figure

(Primary Examiner) (Date) 1 None
U.S. Patent and Trademark Office

Page 2 of 3

Part of Paper No.: 20260120
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Application/Control No. Applicant(s)/Patent Under Reexamination

Issue Classification |9043 303 HOWERTON et al.

|| ||| |||| Examiner Art Unit

SARAH PIHONAK 1627

Claims renumbered in the same order as presented by applicant [J CPA T.D. (0 R147

MS

Final inal|Final inal|Final inal|Final inal|Final inal]Final inalFinal inal|Final

10 19

11

12

13

14

15

16

17

18

1

2

3
4

5

6

7

8

9

NONE
Total Claims Allowed:

(Assistant Examiner) (Date) 19

/SARAH PIHONAK/ 20 January 2026 i i e
Primary Examiner, Art Unit 1627 O.G. Print Claim(s) | O.G. Print Figure

(Primary Examiner) (Date) 1 None
U.S. Patent and Trademark Office Part of Paper No.: 20260120

Page 30f 3
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Application/Control No. Applicant(s)/Patent Under Reexamination

Search Notes |19/043 303 HOWERTON et al.

AURERTRAD 1=SARAH PIHONAK 1627

CPC - Searched*

Symbol Date Examiner

ab1k31/519,5377; a61p5/06,08; a61p35/00 09/02/2025 S.p.

ab1k31/519,5377; a61k9/0053,20,2004,48,4841; a61p5/06,08; S.p.a61p35/00 12/03/2025

ab1k31/519,5377; a61k9/0053,20,2004,48,4841; a61p5/06,08; S.p.a61p35/00 01/20/2026

CPC Combination Sets - Searched*

Symbol Date Examiner

US Classification - Searched*

Class Subclass Date Examiner

* See search history printout included with this form or the SEARCH NOTES box below to determine the scope of
the search.

/SARAH PIHONAK/
Primary Examiner, Art Unit 1627

U.S. Patent and Trademark Office
Page 1 of 2

Part of Paper No.: 20260120
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Application/Control No. Applicant(s)/Patent Under Reexamination

Search Notes 191043303 HOWERTON etal

AR 2=SARAH PIHONAK 1627

Search Notes

Search Notes Date Examiner

a61k31/519,5377; a61p5/06,08; a61p35/00 09/02/2025 S.p.

inventor & applicant search in PE2E, patent data portal 09/02/2025 s.p.

invention & claims search in PE2E (incl. similarity search), stnext 09/02/2025 S.p.

a61k31/519,5377; a61k9/0053,20,2004,48,4841; a61p5/06,08; S.p.a61p35/00 12/03/2025

inventor & applicant search in PE2E, patent data portal 12/03/2025 s.p.

invention & claims search in PE2E (incl. similarity search), stnext 12/03/2025 s.p.

a61k31/519,5377; a61k9/0053,20,2004,48,4841; a61p5/06,08; S.p.a61p35/00 01/20/2026

inventor & applicant search in PE2E, patent data portal 01/20/2026 S.p.

invention & claims search in PE2E (incl. similarity search) 01/20/2026 s.p.

Interference Search

US Class/CPC US Subclass/CPC Group Date Examiner
Symbol
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PE2E SEARCH - Search History (Prior Art)

Ref # Hits Search Query DBs Default Plurals British Time Stamp
Operator Equivalents

L1 19 ("10849908" OR (US-PGPUB; USPAT) |OR ON ON 2025/05/07
"11007201" OR 05:21 PM
"11304950" OR
"11311549" OR
"11344557" OR
"11351177" OR
"12115166" OR
"20100196389" OR
"20100222339" OR
"20170020877" OR
"20220143037" OR
"20220211711" OR
"4328245" OR
"4409239" OR
"4410545" OR
"4861760" OR
"4911920" OR
"5212162" OR
"5403841").pn.

L2 127 ((testicular OR testicle |(US-PGPUB; USPAT; |OR ON ON 2025/05/07
OR ovarian OR ovary) |USOCR; FIT (AU, AP, 05:53 PM
WITH adrenal WITH AT, BE, BG, BR, BY,
rest WITH tumor*) AND |CA, CH, CN, CS, CU,
(corticotropin adj10 CZ, DD, DE, DK, EA,
releasing adj10 factor |EE, EP, ES, FI, FR, GB,
adj10 (antagon* OR HR, HU, ID, IE, IL, IS,
block*)) IT, JP, KR, LT, LU, LV,

MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SlI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L3 1 "20250195527" pn. (US-PGPUB) OR ON ON 2025/09/02
04:12 PM

L4 28 (Artificial Intelligence) |(US-PGPUB; USPAT; |OR ON ON 2025/09/02
More like doc: USOCR; FIT (AU, AP, 04:12 PM
US-20250195527-A1 AT, BE, BG, BR, BY,
Text: CA, CH, CN, CS, CU,
(JP-H0971528-A OR Cz, DD, DE, DK, EA,
WO-2007109853-A1 EE, EP, ES, FI, FR, GB,
OR BR-PI0717023-B8 |[HR, HU, ID, IE, IL, IS,
OR US-20100203048- |IT, JP, KR, LT, LU, LV,
A1 OR CN-106102740- |MA, OA, RU, SU, WO,
A OR TW-202400179-A |MC, MD, MY, NL, NO,
OR EA-202090450-A1 [NZ, PH, PL, PT, RO,
OR US-20250195527- |RS, SE, SG, SI, SK,
A1 OR US- TH, TN, TR, TW, UA,
20250177403-A1 OR |VN); FPRS; EPO;

01/20/2026 12:47:20 PM Page 1 of 7
Workspace: 19043303 SP
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EP-3784233-B1 OR
HK-40040045-A OR
US-20250177404-A1
OR HK-40040045-B OR
AU-2023203095-A1 OR
CA-3098562-A1 OR
US-20220211711-A1
OR US-11304950-B2
OR US-20240285593-
A1 OR US-
20250064812-A1 OR
US-11304952-B2).did.

JPO; DERWENT;
IBM_TDB)

L5 11 L4 AND ((testicular OR |(US-PGPUB; USPAT; [OR ON ON 2025/09/02
ovar*) adj10 adrenal USOCR; FIT (AU, AP, 04:16 PM
adj10 rest adj10 (tumor |AT, BE, BG, BR, BY,
OR neoplasm)) CA, CH,CN, CSs, CU,

Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SlI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L6 86 (a61k31/519,56377 OR |(US-PGPUB; USPAT; |OR ON ON 2025/09/02
a61p5/06,08 OR USOCR; FIT (AU, AP, 04:18 PM
a61p35/00).cpc. AND (AT, BE, BG, BR, BY,
((testicular OR ovar?*) CA, CH,CN, CSs, CU,
adj10 adrenal adj10 rest|CZ, DD, DE, DK, EA,
adj10 (tumor* OR EE, EP, ES, FI, FR, GB,
neoplasmTM*)) HR, HU, ID, IE, IL, IS,

IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SlI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L7 35 ((("Spruce") near3 (US-PGPUB; USPAT) |OR ON ON 2025/09/02
("Biosciences") near3 04:21 PM
("Inc"))).AS,AANM.

L8 24 (("HOWERTON") (US-PGPUB; USPAT; |OR ON ON 2025/09/02
near3 ("Alexis")) OR USOCR; EPO; JPO; 04:22 PM
(("GERBER") near3 DERWENT)
("Hal"))).INV.

L9 11 (L7 OR L8) AND (US-PGPUB; USPAT; |OR ON ON 2025/09/02
((testicular OR ovar*) USOCR) 04:22 PM
adj10 adrenal adj10 rest
adj10 (tumor* OR
neoplasmTM*))
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L10 42 (corticotropin adj10 (US-PGPUB; USPAT; |OR ON ON 2025/09/02
releas* adj10 factor USOCR; FIT (AP, AT, 04:24 PM
adj10 (antagon* OR AU, BE, BG, BR, BY,
inhibit* OR suppress* CA, CH,CN, CSs, CU,
OR reduc* OR CZ, DD, DE, DK, EA,
decreas*)) AND EE, EP, ES, FI, FR, GB,
((testicular OR ovar*) HR, HU, ID, IE, IL, IS,
adj10 adrenal adj10 rest|IT, JP, KR, LT, LU, LV,
adj10 (tumor* OR MA, MC, MD, MY, NL,
neoplasmTM*)) NO, NZ, OA, PH, PL,

PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L11 1 "11459324" pn. (USPAT) OR ON ON 2025/09/03
09:13 AM

L12 1 "6586456".pn. (USPAT) OR ON ON 2025/12/03
11:50 AM

L13 1 "20250195527" pn. (US-PGPUB) OR ON ON 2025/12/03
12:15 PM

L14 29 (Artificial Intelligence) (US-PGPUB; USPAT; |OR ON ON 2025/12/03
More like doc: USOCR; FIT (AU, AP, 12:15 PM
US-20250195527-A1 AT, BE, BG, BR, BY,
Text: CA,CH,CN, Cs, CU,
(JP-H0971528-A OR CZ, DD, DE, DK, EA,
EP-2004205-A4 OR EE, EP, ES, FI, FR, GB,
EP-2094709-B1 OR HR, HU, ID, IE, IL, IS,
US-20100203048-A1 IT,JP, KR, LT, LU, LV,
OR JP-7285222-B2 OR |MA, OA, RU, SU, WO,
AU-2018317398-A1 OR |MC, MD, MY, NL, NO,
EP-3784233-B1 OR NZ, PH, PL, PT, RO,
HK-40040045-A OR RS, SE, SG, SI, SK,
HK-40040045-B OR TH, TN, TR, TW, UA,
US-20250195527-A1 VN); FPRS; EPO;
OR US-20250177403- |JPO; DERWENT;
A1 OR US- IBM_TDB)
20250177404-A1 OR
CA-3098562-A1 OR
US-20250064812-A1
OR US-20240285593-
A1 OR US-
20210038604-A1 OR
AU-2023203095-A1 OR
US-11304950-B2 OR
US-20210395255-A1
OR AU-2019260793-
B2).did.

L15 12 L14 AND (adrenal adj8 |(US-PGPUB; USPAT; [OR ON ON 2025/12/03
rest adj8 (tumor* OR USOCR; FIT (AU, AP, 12:21 PM
neoplasm* OR growth)) |AT, BE, BG, BR, BY,

CA,CH,CN, Cs, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
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IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SlI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L16 37 (a61k31/519,56377 OR |(US-PGPUB; USPAT; |OR ON ON 2025/12/03
a61k9/0053,20,2004,48 [USOCR; FIT (AU, AP, 12:27 PM
4841 OR a61p5/06,08 |AT, BE, BG, BR, BY,
OR a61p35/00).cpc. CA, CH, CN, CS, CU,
AND (corticotropin adj8 |CZ, DD, DE, DK, EA,
releas* adj8 factor adj8 |EE, EP, ES, FI, FR, GB,
(antagon* OR block* HR, HU, ID, IE, IL, IS,
OR suppress* OR IT, JP, KR, LT, LU, LV,
decreas* OR reduc*)) MA, OA, RU, SU, WO,
AND (adrenal adj8 rest |MC, MD, MY, NL, NO,
adj8 (tumor* OR NZ, PH, PL, PT, RO,
neoplasm* OR RS, SE, SG, SlI, SK,
growth*)) TH, TN, TR, TW, UA,

VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L17 8 (L7 OR L8) AND (US-PGPUB; USPAT; |OR ON ON 2025/12/03
(corticotropin adj8 USOCR) 12:30 PM
releas* adj8 factor adj8
(antagon* OR block*
OR suppress* OR
decreas* OR reduc*))
AND (adrenal adj8 rest
adj8 (tumor* OR
neoplasm* OR
growth*))

L18 35 ("11708372" OR (US-PGPUB; USPAT) |OR ON ON 2026/01/20
"11858932" OR 11:12 AM
"12098152" OR
"20020013357" OR
"20030008885" OR
"20050209250" OR
"20060078623" OR
"20090076266" OR
"20100022560" OR
"20100155595" OR
"20110136865" OR
"20110160168" OR
"20110166345" OR
"20130045979" OR
"20170333126" OR
"20180110554" OR
"20190262349" OR
"20200255436" OR
"20210015827" OR
"20210038604" OR
"20210137935" OR
"20210322430" OR
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"20210361664" OR
"20220133742" OR
"20230159533" OR
"20230321112" OR
"20230414627" OR
"20240043432" OR
"20240261300" OR
"20240293421" OR
"20250064812" OR
"20250177403" OR
"20250177404" OR
"8030304" OR
"8563718").pn.

L19 1 "20250195527" pn. (US-PGPUB) OR ON ON 2026/01/20
12:34 PM

L20 28 (Artificial Intelligence) (US-PGPUB; USPAT; |OR ON ON 2026/01/20
More like doc: USOCR; FIT (AU, AP, 12:34 PM
US-20250195527-A1 AT, BE, BG, BR, BY,
Text: CA, CH, CN, CS, CU,
(JP-H0971528-A OR CZ, DD, DE, DK, EA,
AU-2007231549-A1 OR |EE, EP, ES, FI, FR, GB,
US-20100203048-A1 HR, HU, ID, IE, IL, IS,
OR HU-E068315-T2 IT, JP, KR, LT, LU, LV,
OR BR-112020002967- |MA, OA, RU, SU, WO,
A2 OR WO- MC, MD, MY, NL, NO,
2019036472-A1 OR NZ, PH, PL, PT, RO,
US-20250177404-A1 RS, SE, SG, SI, SK,
OR EP-3784233-B1 OR|TH, TN, TR, TW, UA,
HK-40040045-B OR VN); FPRS; EPO;
US-20250195527-A1 JPO; DERWENT;
OR US-20250177403- |IBM_TDB)
A1 OR HK-40040045-A
OR US-20250064812-
A1 OR AU-
2023203095-A1 OR
CA-3098562-A1 OR
BR-112020024062-A2
OR US-20210038604-
A1 OR US-
20240285593-A1 OR
EP-4643950-A2 OR
EP-4438124-A2) did.

L21 13 L20 AND (adrenal adj6 |(US-PGPUB; USPAT; [OR ON ON 2026/01/20
rest adj6 (tumor* OR USOCR; FIT (AU, AP, 12:36 PM
tumour* OR AT, BE, BG, BR, BY,
neoplasmTM*)) CA, CH,CN, CSs, CU,

CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT,JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
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IBM_TDB)

L22 162 (a61k31/519,56377 OR |(US-PGPUB; USPAT; |OR ON ON 2026/01/20
a61k9/0053,20,2004,48 [USOCR; FIT (AU, AP, 12:39 PM
4841 OR a61p5/06,08 |AT, BE, BG, BR, BY,
OR a61p35/00).cpc. CA, CH, CN, CS, CU,
AND (adrenal adj8 rest |CZ, DD, DE, DK, EA,
adj8 (tumor* OR EE, EP, ES, FI, FR, GB,
tumour* OR HR, HU, ID, IE, IL, IS,
neoplasmTM*)) IT, JP, KR, LT, LU, LV,

MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SlI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L23 90 L22 AND (CRF1 OR (US-PGPUB; USPAT; |OR ON ON 2026/01/20
CRFI OR (corticotropin |USOCR; FIT (AU, AP, 12:41 PM
WITH releas* WITH AT, BE, BG, BR, BY,
factor)) CA, CH, CN, CS, CU,

Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, SlI, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L24 11 (CRF1 OR CRFI OR (US-PGPUB; USPAT) |OR ON ON 2026/01/20
(corticotropin WITH 12:46 PM
releas* WITH factor))
AND (adrenal adj8 rest
adj8 (tumor* OR
tumour* OR
neoplasm*)) AND (L7
ORLS8)

PE2E SEARCH - Search History (Interference)

Ref # Hits Search Query DBs Default Plurals British Time Stamp
Operator Equivalents

N1 10 (a61k31/519,56377 OR |(US-PGPUB; USPAT) |OR ON ON 2025/12/03
a61k9/0053,20,2004,48 12:28 PM
4841 OR a61p5/06,08
OR a61p35/00).cpc.
AND (corticotropin adj8
releas* adj8 factor adj8
(antagon* OR block*
OR suppress* OR
decreas* OR reduc*))
AND (adrenal adj8 rest
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N2 34

adj8 (tumor* OR
neoplasm* OR
growth*))

(CRF1 OR CRFI OR
(corticotropin WITH
releas* WITH factor))
AND (adrenal adj8 rest
adj8 (tumor* OR
tumour* OR
neoplasmTM*))

(US-PGPUB; USPAT) OR ON ON 2026/01/20
12:43 PM
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051 Neurocrine Biosciences, Inc. (Petitioner) v. Spruce Biosciences, Inc. (Patent Owner). Petition for O
Post Grant Review of U.S. Patent No. 12,115,166 dated February 10, 2025 (pp 1-59).

052 | Neurocrine Biosciences, Inc. (Petitioner) v. Spruce Biosciences, Inc. (Patent Owner). Petitioner's
Reply to Patent Owner's Response in U.S. Patent No. 10,849,908 dated June 20, 2024 (pp. 1-38) | O
(PGR2021-00088).

053 | Neurocrine Biosciences, Inc. (Petitioner) v. Spruce Biosciences, Inc. (Patent Owner). Petitioner's
Reply to Patent Owner's Response in U.S. Patent No. 11,007,201 dated June 20, 2024 (pp. 1-36) | O
(PGR2022-00025).

054 | Neurocrine Biosciences, Inc. (Plaintiff) v. Spruce Biosciences, Inc. (Defendant). Memorandum O
dated June 9, 2025 (Case No. 1:25-cv-00059-JDW (pp. 1-10).

055 | NISSEN, Trygve et al. The clinical case report: a review of its merits and limitations. BMC O
Research Notes 7:264, 1-7 (2014).

056 | O'REILLY, Michael W. et al. 11-oxygenated C19 steroids are the predominant androgens in O
polycystic ovary syndrome. J Clin Endocrinol Metab. 102(3):840-848 (2017).

057 | PCT/US2007/078605 International Search Report and Written Opinion dated January 31, 2008. O

058 | PCT/US2009/058722 International Search Report and Written opinion dated January 25, 2010. O

059 | PCT/US2018/046707 International Search Report and Written Opinion dated October 24, 2018. O

060 | PCT/US2018/046760 International Search Report and Written Opinion dated October 24, 2018. O
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061 PCT/US2020/042820 International Search Report and Written Opinion dated November 25, 2020. | O

062 | PCT/US2021/045780 International Search Report and Written Opinion dated December 17, 2021. | O

063 | PCT/US2022/050436 International Search Report and Written Opinion dated November 18, 2022. | O

064 | REISCH, Nicole et al. High prevalence of reduced fecundity in men with congenital adrenal O
hyperplasia. The Journal of Clinical Endocrinology and Metabolism 94(5):1665-1670 (2009).

065 | ROSENFIELD et al., The pathogenesis of polycystic ovary syndrome (PCOS): the hypothesis of
PCOS as functional ovarian hyperandrogenism revisited. Endocrine Reviews 37(5):467-520 O
(2016).

066 | SARAFOGLOU et al. SUN-LB064 A Phase 2, Dose-Escalation, Safety and Efficacy Study of
Tildacerfont (SPR001) for the Treatment of Patients with Classic Congenital Adrenal Hyperplasia. O
Journal of the Endocrine Society 3(Supplement_1):SUN-LB064 (2017).

067 | SARAFOGLOU, Kyriakie et al. Tildacerfont in Adults With Classic Congenital Adrenal Hyperplasia:
Results from Two Phase 2 Studies. The Journal of Clinical Endocrinology and Metabolism O
106(11):e4666-e4679 (2021).

068 | SPEISER, Phyllis W. et al. Congenital Adrenal Hyperplasia Due to Steroid 21-hydroxylase
Deficiency: An Endocrine Society Clinical Practice Guideline. The Journal of Clinical O
Endocrinology and Metabolism 95(9):4133-4160 (2010).

069 | Spruce Biosciences announces topline results from CAHMELIA-203 in adult classic CAH and O
CAHPTAIN-205 in pediatric classic CAH. Spruce Biosciences :1-7 (2024).
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070 | Spruce Biosciences announces topline results from CAHMELIA-204 in adult CAH and CAHPTAIN- O
205 in adult and pediatric CAH. Spruce Biosciences :1-4 (2024).

071 SPRUCE BIOSCIENCES, INC. Study of SPR001 in Adults with Classic Congenital Adrenal O
Hyperplasia. 2017. Pages 1-7.

072 | SPRUCE BIOSCIENCES, INC. Study to Evaluate the Safety and Efficacy of SPR001 in Subjects O
with Classic Congenital Adrenal Hyperplasia. 2018. Pages 1-7.

073 | STIKKELBROECK, Nike M. M. L. et al. High prevalence of testicular adrenal rest tumors, impaired
spermatogenesis, and Leydig cell failure in adolescent and adult males with congenital adrenal O
hyperplasia. The Journal of Clinical Endocrinology and Metabolism 86(12):5721-5728 (2001).

074 | THAKRAL, Naveen K. et al. Salt Disproportionation in the Solid State: Role of Solubility and O
Counterion Volatility. Molecular pharmaceutics 13(12):4141-4151 (2016).

075 | The Journal of Clinical Endocrinology and Metabolism Author Guidelines. Oxford Academic
(2025); [retrieved on 2025-06-09]. Available at URL.: O
https://academic.oup.com/jcem/pages/author_guidelines.

076 | TRAPP et al. Congenital adrenal hyperplasia: an update in children. Curr Opin Endocrinol O
Diabetes Obes. 18(3):166-70 (2011).

077 | TURCU, Adina F. et al. Adrenal steroidogenesis and congenital adrenal hyperplasia. O
Endocrinology and Metabolism Clinics 44(2):275-296 (2015).

078 | TURCU, Adina F. et al. Novel treatment strategies in congenital adrenal hyperplasia. Current O
Opinion in Endocrinology, Diabetes and Obesity 23(3):225-232 (2016).
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079 | TURCU, Adina F. et al. Single-dose study of a corticotropin-releasing factor receptor-1 antagonist
in women with 21-hydroxylase deficiency. The Journal of Clinical Endocrinology and Metabolism O
101(3):1174-1180 (2016).

080 | TURCU, Adina F. et al. Supplemental Information: Single-dose study of a corticotropin-releasing
factor receptor-1 antagonist in women with 21-hydroxylase deficiency. The Journal of Clinical O
Endocrinology and Metabolism 101(3):1174-1180 (2016).

081 U.S. Provisional Application No. 62/822,815 filed on March 23, 2019. O

082 | U.S. Serial No. 17/586,228 Office Action dated June 10, 2022. O

083 | U.S. Serial No. 13/063,226 Office Action dated January 24, 2013. O

084 | U.S. Serial No. 16/388,620 Office Action dated July 15, 2019. O

085 | U.S. Serial No. 16/388,620 Office Action dated November 25, 2019. O

086 | U.S. Serial No. 16/639,540 Office Action dated July 11, 2022. O

087 | U.S. Serial No. 16/639,540 Office Action dated March 28, 2024. O

088 | U.S. Serial No. 16/639,540 Office Action dated May 25, 2023. O

089 | U.S. Serial No. 16/639,540 Office Action dated November 16, 2021. O

090 | U.S. Serial No. 16/639,540 Office Action dated September 28, 2023. O
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091 U.S. Serial No. 16/639,541 Office Action dated April 4, 2022. O

092 | U.S. Serial No. 17/063,592 Office Action dated December 7, 2021. O

093 | U.S. Serial No. 17/078,054 Office Action dated December 14, 2020. O

094 | U.S. Serial No. 17/359,411 Office Action dated January 6, 2022. O

095 | U.S. Serial No. 17/359,414 Office Action dated November 16, 2021. O

096 | U.S. Serial No. 17/586,228 Office Action dated March 30, 2022. O

097 | U.S. Serial No. 17/720,074 Office Action dated August 26, 2022. O

098 | U.S. Serial No. 18/078,649 Office Action dated March 21,2024. O

099 | U.S. Serial No. 18/078,649 Office Action dated November 18, 2025. O

100 [ U.S. Serial No. 18/078,649 Office Action dated October 9, 2024. O

101 U.S. Serial No. 18/078,649 Office Action dated September 8, 2023. O

102 | U.S. Serial No. 18/307,718 Office Action dated October 12, 2023. O

103 [ U.S. Serial No. 18/310,463 Office Action dated October 31, 2024. O

104 | U.S. Serial No. 19/043,264 Office Action dated April 25, 2025. O
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105 | U.S. Serial No. 19/043,275 Office Action dated May 30, 2025. O

106 | U.S. Serial No. 19/043,303 Office Action dated September 5, 2025. O

107 | VARMA. Excipients used in the Formulation of Tablets.
https://www.rroij.com/openaccess/excipients-used-in-the-formulationof-tablets-.php?aid=78260 O
Revised date: 26/07/2016.

108 | WALDRON, James. Spruce saws off only drug after 2nd hyperplasia fail, leaving biotech's O
direction in doubt. Fierce Biotech :1-2 (2024).

109 | WANG, Zhu et al. Diagnosis of testicular adrenal rest tumors on ultrasound: a retrospective study O
of 15 cases report. Medicine 94(36).e1471, 1-6 (2015).

110 | WILLIAMS, John P. Corticotropin-releasing factor 1 receptor antagonists: a patent review. Expert O
Opin Ther Pat 23(8):1057-68 (2013).

111 | World Health Organization Drug Information, 32(2):369-370 (2018). O

112 | YAMADA, Yasuki et al. New class of corticotropin-releasing factor (CRF) antagonists: small
peptides having high binding affinity for CRF receptor. Journal of medicinal chemistry 47(5):1075- O
1078 (2004).

113 | YASIR, Muhammad et al. Corticosteroid Adverse Effects. StatPearls, July 3, 2023; [retrieved on O
2025-06-17]. Available at URL.: https://www.ncbi.nim.nih.gov/books/NBK531462/ pp. 1-14.
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114 | YU, Min Kyung et al. Clinical manifestations of testicular adrenal rest tumor in males with
congenital adrenal hyperplasia. Annals of pediatric endocrinology and metabolism 20(3):155-161 O
(2015).

115 | ZHANG et al. D-Level Essay in Statistics, 2009, How to Analyze Change from Baseline. Available O
at http://www .statistics.du.se/essays/D09 Zhang%20Ling%20&%20Han%20Kun.pdf (6/10/2009).

116 | ZORRILLA, Eric P. et al., Progress in Corticotropin-Releasing Factor-1 Antagonist Development. O
Drug Discov Today 15(9-10):371-383 (2010).

117 | ZORRILLA, Eric P. et al. The therapeutic potential of CRF1 antagonists for anxiety. Expert opinion O
on investigational drugs 13(7):799-828 (2004).
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Please see 37 CFR 1.97(e) to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any
[ 1 communication from a foreign patent office in a counterpart foreign application not more than three months

prior to the filing of the information disclosure statement. See 37 CFR 1.97(e)(1).

OR
That no item of information contained in the information disclosure statement was cited in a communication
from a foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the
certification after making reasonable inquiry, no item of information contained in the information disclosure
statement was known to any individual designated in 37 CFR 1.56(c) more than three months prior to the filing
of the information disclosure statement. See 37 CFR 1.97(e)(2).

[
l

See attached timing statement under 37 CFR 1.97(e).

A timing statement under 37 CFR 1.97(e) is not submitted herewith.

TIMING FEE
The fee set forth in 37 CFR 1.17(p) has been submitted herewith.

COPIES
[1 An identification of an earlier application pursuant to 37 CFR 1.98(d)(1) is attached.

SIZE FEE ASSERTION

Please see 37 CFR 1.17(v) and attached instructions for completing this form to make the appropriate selection of an assertion under

37 CFR 1.98. For the information disclosure statement (IDS) submitted herewith, the applicant or patent owner certifies the following

with respect to the cumulative number of applicant-provided or patent-owner provided items of information submitted to date including

those in the accompanying IDS (select only one):

0
 
X

 
O

XI No IDS size fee is required under 37 CFR 1.17 (v) at this time.

[] The IDS is accompanied by the IDS size fee under 37 CFR 1.17(v)(1).

[] The IDS is accompanied by the IDS size fee under 37 CFR 1.17(v)(2).

[] The IDS is accompanied by the IDS size fee under 37 CFR 1.17(v)(3).

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 11.18. Please see CFR 1.4(d) for the form of the
signature.

Signature: Nictoria Cheng/ Date (YYYY-MM-DD) 2026-01-12

Name/Print Victoria Cheng Registration Number 79641
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This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit
by the public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122
and 37 CFR1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the
completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the
amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief
Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA
22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for
Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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Recaipt date: 01/12/2026 18/043,303 ~ GAU: 1627

1.

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of
the attached formrelated to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be
advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the
information solicited is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and
Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do not
furnish the requested information, the U.S. Patent and Trademark Office may not be able to process and/or examine your
submission, which may resultin termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

The information on this form will be treated confidentially to the extentallowed underthe Freedom of Information
Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records may be disclosed to
the Department of Justice to determine whether disclosure of these records is required by the Freedom of
Information Act.
A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to
a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of
settlement negotiations.
A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from
the Member with respect to the subject matter of the record.

. Arecord in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need
for the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuantto 5 U.S.C. 552a(m).
A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.
A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes
of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C.
218(c)).
A record fromthis system of records may be disclosed, as a routine use, to the Administrator, General Services,
or his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904
and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of
records for this purpose, and any otherrelevant (i.e., GSA or Commerce) directive. Such disclosure shall not be
used to make determinations about individuals.
A record fromthis system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuantto 35 U.S.C. 122(b) or issuance of a patent pursuantto 35 U.S.C.151. Further, a
record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record
was filed in an application which became abandoned or in which the proceedings were terminated and which
application is referenced by either a published application, an application open to public inspection or an
issued patent.
A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), by mail or fax, or via the USPTO patent electronic filing system.

By mail, send to: ~ Mail Stop ISSUE FEE By fax, send to: (571)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate.
All further correspondence will be mailed to the current correspondence address as indicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new
correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications. Because electronic patent issuance may occur shortly after issue
fee payment, any desired continuing application should preferably be filed prior to payment of this issue fee in order not to jeopardize copendency.

Note: A certificate of mailing can only be used for domestic mailings of the
CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) Fee(s) Transmittal. This certificate cannot be used for any other accompanying

papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

21971 7590 01/29/2026 Certificate of Mailing or Transmission
WILSON SONSINI GOODRICH & ROSATI I hereby certify that this Fee(s) Transmittal is being deposited with the United

States Postal Service with sufficient postage for first class mail in an envelope
650 PAGE MILL ROAD addressed to the Mail Stop ISSUE FEE address above, or being transmitted to the
PALO ALTO, CA 94304-1050 USPTO via the USPTO patent electronic filing system or by facsimile to (571)

273-2885, on the date below.

Jennifer Vail {Typed or printed name)
fjvail/ (Signae)
2/6/2026 (Date)

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

19/043,303 01/31/2025 Alexis HOWERTON 50535-710.305 1040

TITLE OF INVENTION: METHODS FOR TREATING TESTICULAR AND OVARIAN ADRENAL REST TUMORS

| APPLN. TYPE ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional UNDISCOUNTED $1290 $0.00 $0.00 $1290 04/29/2026

| EXAMINER | ART UNIT | CLASS-SUBCLASS |

PIHONAK, SARAH 1627 514-233200

1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys

or agents OR, alternatively, 1 WILSON SONSINI GOODRICH & ROSATI

(2) The name of a single firm (having as a member a
registered attorney or agent) and the names of upto 2

e L 2 registered patent attorneys or agents. If no name is(] "Fee Address" indication (or "Fee Address" Indication form PTO/ listed, no name will be printed.
AIA/47 or PTO/SB/47; Rev 03-02 or more recent) attached. Use of a 3
Customer Number is required.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

U Change of correspondence address (or Change of Correspondence
Address form PTO/AIA/122 or PTO/SB/122) attached.

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

SPRUCE BIOSCIENCES, INC. South San Francisco, California

Please check the appropriate assignee category or categories (will not be printed on the patent) : U Individual 4 Corporation or other private group entity ] Government

4a. Fees submitted: [Alssue Fee Publication Fee (if required)
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

[ Electronic Payment via the USPTO patent electronic filing system (] Enclosed check (] Non-electronic payment by credit card (Attach form PTO-2038)

(] The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No. 23-2415

5. Change in Entity Status (from status indicated above)
O Applicant certifying micro entity status. See 37 CFR 1.29 NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue

fee payment in the micro entity amount will not be accepted at the risk of application abandonment.

NOTE.: If the application was previously under micro entity status, checking this box will be taken] Applicant asserting small entity status. See 37 CFR 1.27 to be a notification of loss of entitlement to micro entity status.
NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature /Kaia R. Parenti/ Date February 6, 2026

u Applicant changing to regular undiscounted fee status.

Typed or printed name Kaia R. Parenti Registration No. 81050
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| UNITED STATES PO, Box 1450
| PATENT AND TRADEMARK OFFICE Alexandria, o ooy

ELECTRONIC ACKNOWLEDGEMENT RECEIPT

APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #

19/043,303 02/06/2026 01:01:53 PM Z ET 50535-710.305

Title of Invention

METHODS FOR TREATING TESTICULAR AND OVARIAN ADRENAL REST TUMORS

Application Information

APPLICATION TYPE Utility - Nonprovisional Application PATENT# -

under 35 USC 111(a)

CONFIRMATION # 1040 FILEDBY JENNIFER VAIL

PATENT CENTER # 74365444 FILING DATE 01/31/2025

CUSTOMER # 21971 FIRST NAMED Alexis HOWERTON
INVENTOR

CORRESPONDENCE - AUTHORIZED BY Kaia Parenti
ADDRESS

Documents TOTAL DOCUMENTS: 1

SIZEDOCUMENT PAGES DESCRIPTION (KB)

Spruce 50535-710.305 Issue
Fee Transmittal. pdf 1 Issue Fee Payment (PTO-85B) 106 KB

Digest

DOCUMENT MESSAGE DIGEST(SHA-512)

B7BFOF3EG3DEB6CC2AAAB1E04F4B4C9B157CC2DOABFOEY59
5D8466784BE11E54AD63BCFB146CF889EDB80SEQ014DC946
FF500A5AB65F3F90B6B4BC7132370133

Spruce 50535-710.305 Issue
Fee Transmittal.pdf

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, characterized
by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a Post Card, as
described in MPEP 503.
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New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for filing date (see 37 CFR 1.53(b)-(d)
and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this Acknowledgement
Receipt will establish the filing date of the application

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 U.S.C.
371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a national stage
submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for an
international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number and of the
International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning national security,
and the date shown on this Acknowledgement Receipt will establish the international filing date of the application.
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| PATENT AND TRADEMARK OFFICE Alexandria, o ooy

ELECTRONIC PAYMENT RECEIPT

APPLICATION # RECEIPT DATE / TIME ATTORNEY DOCKET #

19/043,303 02/06/2026 01:01:53 PM Z ET 50535-710.305

Title of Invention

METHODS FOR TREATING TESTICULAR AND OVARIAN ADRENAL REST TUMORS

Application Information

APPLICATION TYPE Utility - Nonprovisional Application PATENT# -

under 35 USC 111(a)

CONFIRMATION # 1040 FILED BY JENNIFER VAIL

PATENT CENTER # 74365444 AUTHORIZED BY Kaia Parenti

CUSTOMER # 21971 FILING DATE 01/31/2025

CORRESPONDENCE - FIRST NAMED Alexis HOWERTON
ADDRESS INVENTOR

Payment Information

PAYMENT METHOD PAYMENT TRANSACTION ID PAYMENT AUTHORIZED BY

DA / 232415 E202626D02356806 JENNIFER VAIL

FEE CODE DESCRIPTION ITEM PRICE($) QUANTITY ITEM TOTAL($)

1501 UTILITY ISSUE FEE 1290.00 1 1290.00
TOTAL

AMOUNT: $1,290.00

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, characterized
by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a Post Card, as
described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for filing date (see 37 CFR 1.53(b)-(d)
and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this Acknowledgement
Receipt will establish the filing date of the application

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 U.S.C.
371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a national stage
submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.
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New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for an
international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number and of the
International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning national security,
and the date shown on this Acknowledgement Receipt will establish the international filing date of the application.
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450
Alexandria, Virginia 22313-1450
www.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.

19/043,303 03/17/2026 12576084 50535-710.305 1040

21971 7590 03/04/2026

WILSON SONSINI GOODRICH & ROSATI
650 PAGE MILL ROAD
PALO ALTO, CA 94304-1050

ISSUE NOTIFICATION

The projected patent number and issue date are specified above. The patent will issue electronically. The
electronically issued patent is the official patent grant pursuant to 35 U.S.C. § 153. The patent may be accessed
on or after the issue date through Patent Center at https://patentcenter.uspto.gov/. The patent will be available in
both the public and the private sides of Patent Center. Further assistance in electronically accessing the patent,
or about Patent Center, is available by calling the Patent Electronic Business Center at 1-888-217-9197.

The USPTO is implementing electronic patent issuance with a transition period, during which period the
USPTO will mail a ceremonial paper copy of the electronic patent grant to the correspondence address of
record. Additional copies of the patent (i.e., certified and presentation copies) may be ordered for a fee from the
USPTO’s Certified Copy Center at https://certifiedcopycenter.uspto.gov/index html. The Certified Copy Center
may be reached at (800)972-6382.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)

(application filed on or after May 29, 2000)

The Patent Term Adjustment is O day(s). Any patent to issue from the above-identified application will include
an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Center (https://
patentcenter.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office
of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should
be directed to the Application Assistance Unit (AAU) of the Office of Patents Stakeholder Experience (OPSE),
Stakeholder Support Division (SSD) at (571)-272-4200.

TR103 (Rev. 10/09)
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INVENTORC(s) (Please see PATENT CENTER site https:/patentcenter.uspto.gov for additional inventors):

Alexis HOWERTON, San Francisco, CA;
Hal GERBER, San Francisco, CA;

APPLICANT(s) (Please see PATENT CENTER site hitps://patentcenter.uspto.gov for additional applicants):

Spruce Biosciences, Inc., South San Francisco, CA;

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.
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To Promote the Progress	  of Science and Useful Arts

Director of the United States Patent and Trademark Office

grants to the person(s) having title to this patent the right to exclude others from making, 
using, offering for sale, or selling the invention throughout the United States of America or 
importing the invention into the United States of America, and if the invention is a process, 
of the right to exclude others from using, offering for sale or selling throughout the United 
States of America, products made by that process, for the term set forth in 35 U.S.C. 154(a)(2) 
or (c)(1), subject to the payment of maintenance fees as provided by 35 U.S.C. 41(b). See the 
Maintenance Fee Notice on the inside of the cover.

The Director
of the United States Patent and Trademark Office has received 

an application for a patent for a new and useful invention. The title 
and description of the invention are enclose. The requirements  
of law have been complied with, and it has been determined that  

a patent on the invention shall be granted under the law. 

Therefore, this United States
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Maintenance Fee Notice
If the application for this patent was filed on or after December 12, 1980, maintenance fees 
are due three years and six months, seven years and six months, and eleven years and six 
months after the date of this grant, or within a grace period of six months thereafter upon 
payment of a surcharge as provided by law. The amount, number and timing of the mainte-
nance fees required may be changed by law or regulation. Unless payment of the applicable 
maintenance fee is received in the United States Patent and Trademark Office on or before 
the date the fee is due or within a grace period of six months thereafter, the patent will expire 
as of the end of such grace period.

Patent Term Notice
If the application for this patent was filed on or after June 8, 1995, the term of this patent 
begins on the date on which this patent issues and ends twenty years from the filing date of 
the application or, if the application contains a specific reference to an earlier filed applica-
tion or applications under 35 U.S.C. 120, 121, 365(c), or 386(c), twenty years from the filing date 
of the earliest such application (“the twenty-year term”), subject to the payment of mainte-
nance fees as provided by 35 U.S.C. 41(b), and any extension as provided by 35 U.S.C. 154(b) or 
156 or any disclaimer under 35 U.S.C. 253.

If this application was filed prior to June 8, 1995, the term of this patent begins on the date 
on which this patent issues and ends on the later of seventeen years from the date of the 
grant of this patent or the twenty-year term set forth above for patents resulting from appli-
cations filed on or after June 8, 1995, subject to the payment of maintenance fees as provided 
by 35 U.S.C. 41(b) and any extension as provided by 35 U.S.C. 156 or any disclaimer under 
35 U.S.C. 253.

Form PTO-377C (Rev 09/17)
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METHODS FOR TREATING TESTICULAR

AND OVARIAN ADRENAL REST TUMORS

CROSS-REFERENCE

This application is a continuation of U.S. application Ser.
No. 18/941,832, filed Nov. 8, 2024, which is a continuation
of U.S. application Ser. No. 17/667,285, filed on Feb. 8,
2022, which is a continuation of U.S. application Ser. No.
17/081,694 filed on Oct. 27, 2020, which issued as U.S. Pat.
No. 11,304,950 on Apr. 19, 2022, and which is a continu-
ation of International Application No. PCT/US2019/029486
filed on Apr. 26, 2019, which claims the benefit of U.S.
Provisional Patent Application No. 62/663,951, filed Apr.
27, 2018, and U.S. Provisional Patent Application No.
62/822,815, filed Mar. 23, 2019, each of which is entirely
incorporated herein by reference.

BACKGROUND

Corticotropes are basophilic cells in the anterior pituitary
that produce melanocyte-stimulating hormone, adrenocorti-
cotropic hormone (ACTH) and lipotropin. The cells produce
pro-opiomelanocortin (POMC) which undergoes cleavage
to ACTH and β-lipotropin (β-LPH). These cells respond to
corticotropin-releasing factor (CRF) and make up about
20% of the cells in the anterior pituitary. CRF is a releasing
hormone that belongs to the corticotropin-releasing factor
family and is the primary physiological regulator of proo-
piomelanocortin (POMC).

CRF is produced by parvocellular neuroendocrine cells
within the paraventricular nucleus of the hypothalamus and
is released at the median eminence from neurosecretory
terminals of these neurons into the primary capillary plexus
of the hypothalamo-hypophyseal portal system. The portal
system carries the CRF to the anterior lobe of the pituitary,
where it stimulates corticotropes to secrete ACTH and other
biologically-active substances. ACTH, in turn, stimulates
the synthesis of cortisol, glucocorticoids, mineralocorticoids
and DHEA.

Testicular adrenal rest tumors (TART) and ovarian adre-
nal rest tumors (OART) are ACTH-responsive lesions of the
testes and ovaries derived from adrenal tissue interchelated
within these organs during embryogenesis. In response to
high ACTH, hyperplasia of this tissue occurs, resulting in
single or multiple lesions that may cause pain and infertility.
The identification of compounds that modulate CRF func-
tion and downstream processes is an ongoing challenge.
Currently, there are no non-steroidal, non-surgical solutions
to control, shrink, or reduce TART. Disclosed herein, inter
alia, are solutions to these and other problems in the art.

SUMMARY

Congenital adrenal hyperplasia (CAH) due to 21-hy-
droxylase deficiency is a serious genetic disorder character-
ized by impaired adrenal synthesis of cortisol and conse-
quent overproduction of adrenocorticotropic hormone
(ACTH), 17-hydroxyprogesterone (17OHP), and adrenal
androgens such as androstenedione (A4). CAH is an orphan
condition with no FDA-approved therapy. To suppress
androgen production, patients are often prescribed long-term
supraphysiologic doses of glucocorticoid (GC), which has
adverse effects and fail to suppress 17OHP and A4 in the
majority of patients.

Compound 1 may be a potent, selective, nonsteroidal, oral
corticotropin-releasing factor type-1 (CRF1) receptor

antagonist that reduces excess ACTH, 17OHP, and A4 to
improve clinical and biochemical sequelae of CAH. This
may obviate the need for high dose steroids.

One aspect provided herein is a method of treating or
preventing testicular adrenal rest tumors (TART) or ovarian
adrenal rest tumors (OART), comprising administering to a
subject in need thereof a corticotropin-releasing factor
type-1 (CRF1) antagonist or a pharmaceutically acceptable
salt thereof.

In some embodiments, the subject has congenital adrenal
hyperplasia (CAH). In some embodiments, the size and/or
number of the tumors is decreased or reduced.

One aspect provided herein is a method of treating or
preventing testicular adrenal rest tumors (TART) or ovarian
adrenal rest tumors (OART), comprising administering to a
subject in need thereof a compound of structural Formula
(I):

(I)

N

N

N

R1 R2

N

S

R3

R4,

or a pharmaceutically acceptable salt thereof,
wherein:
R1 and R2 are independently ethyl or n-propyl;
R3 is hydrogen, Cl, Br, methyl, trifluoromethyl, or

methoxy; and
R4 is hydrogen, Br, RaRbN—, methoxymethyl, n-butyl,

acetamido, pyridin-4-yl, morpholin-4-yl,

N

O,
N

NH2,

N

N,

N or
N

;

Ra and Rb are independently hydrogen, C1-C3alkyl,
H2NCH2CH2—, (CH3)3COC(O)NHCH2CH2—, or
CH3CH2CH2NHCH2CH2—.

In some embodiments, R3 is Cl, Br, methyl, or trifluo-
romethyl. In some embodiments, R3 is Cl, Br, or methyl. In
some embodiments, R4 is Br, RaRbN—, pyridin-4-yl, mor-
pholin-4-yl, or

N

N.

N
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In some embodiments, R4 is morpholin-4-yl or

N

N.

N

In some embodiments, R4 is hydrogen, Br, RaRbN— and
Ra and Rb are independently C1-C3alkyl. In some embodi-
ments, the compound is

N

N

N

N

S

Br

N
N

N

,

or a pharmaceutically acceptable salt thereof.

In some embodiments, the compound is

N

N

N

N

S

Br

N
N

N

,

or a pharmaceutically acceptable salt thereof.

In some embodiments, the compound is

N

N

N

N

S

Cl

N

O,

or a pharmaceutically acceptable salt thereof.

In some embodiments, the subject has congenital adrenal

hyperplasia (CAH). In some embodiments, the size and/or

number of the tumors is decreased or reduced.

In some embodiments, from about 5 mg to about 1000 mg

of a compound of Formula (I), or a pharmaceutically accept-

able salt thereof, is administered to the subject. In some

embodiments, from about 5 mg to about 25 mg of a

compound of Formula (I), or a pharmaceutically acceptable

salt thereof, is administered to the subject. In some embodi-

ments, from about 10 mg to about 400 mg of a compound

of Formula (I), or a pharmaceutically acceptable salt thereof,

is administered to the subject. In some embodiments, from

about 100 mg to about 600 mg of a compound of Formula

(I), or a pharmaceutically acceptable salt thereof, is admin-

istered to the subject.

In some embodiments, the compound of Formula (I), or a

pharmaceutically acceptable salt thereof, is administered at

a dose of from about 5 mg/day to about 1000 mg/day is

administered to the subject. In some embodiments, the

compound of Formula (I), or a pharmaceutically acceptable

salt thereof, is administered at a dose from about 5 mg/day

to about 25 mg/day is administered to the subject. In some

embodiments, the compound of Formula (I), or a pharma-

ceutically acceptable salt thereof, is administered at a dose

from about 10 mg/day to about 400 mg/day is administered

to the subject. In some embodiments, the compound of

Formula (I), or a pharmaceutically acceptable salt thereof, is

administered at a dose of from about 100 mg/day to about

600 mg/day is administered to the subject.

In some embodiments, the compound is administered

orally. In some embodiments, the compound is formulated

as a capsule or tablet. In some embodiments, the compound

of Formula (I), or a pharmaceutically acceptable salt thereof,

is administered in the fed state. In some embodiments, the

compound of Formula (I), or a pharmaceutically acceptable

salt thereof, is administered in the fasted state.

In some embodiments, the compound of Formula (I), or a

pharmaceutically acceptable salt thereof, is administered at

least once per day. In some embodiments, the compound of

Formula (I), or a pharmaceutically acceptable salt thereof, is

administered at bedtime. In some embodiments, the com-

pound of Formula (I), or a pharmaceutically acceptable salt

thereof, is administered less than about 4 hours before sleep.

In some embodiments, the compound of Formula (I), or a

pharmaceutically acceptable salt thereof, is administered

less than about 2 hours before sleep. In some embodiments,

the compound of Formula (I), or a pharmaceutically accept-

able salt thereof, is administered less than about 30 minutes

before sleep. In some embodiments, the compound of For-

mula (I), or a pharmaceutically acceptable salt thereof, is

administered in the evening. In some embodiments, the

compound of Formula (I), or a pharmaceutically acceptable

salt thereof, is administered at about 10 pm at night.

One aspect described herein is a method of treating or
preventing testicular adrenal rest tumors (TART) or ovarian
adrenal rest tumors (OART), comprising administering to a
subject in need thereof a pharmaceutical composition, com-
prising a compound of structural Formula (I) and a phar-
maceutically acceptable excipient:
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(I)

N

N

N

R1 R2

N

S

R3

R4,

or a pharmaceutically acceptable salt thereof,

wherein:

R1 and R2 are independently ethyl or n-propyl;

R3 is hydrogen, Cl, Br, methyl, trifluoromethyl, or

methoxy; and

R4 is hydrogen, Br, RaRbN—, methoxymethyl, n-butyl,
acetamido, pyridin-4-yl, morpholin-4-yl,

N

O,

N
NH2,

N
N,

N
or N

;

Ra and Rb are independently hydrogen, C1-C3alkyl,
H2NCH2CH2—, (CH3)3COC(O)NHCH2CH2—, or
CH3CH2CH2NHCH2CH2—.

In some embodiments, the compound of Formula (I) has
the structure:

N

N

N

N

S

Cl

N

O,

or a pharmaceutically acceptable salt thereof.
In some embodiments, the pharmaceutical composition

comprises from about 5 mg to about 1000 mg of a compound
of Formula (I), or a pharmaceutically acceptable salt thereof.

In some embodiments, the pharmaceutical composition

comprises from about 5 mg to about 25 mg of a compound

of Formula (I), or a pharmaceutically acceptable salt thereof.

In some embodiments, the pharmaceutical composition

comprises from about 10 mg to about 400 mg of a compound

of Formula (I), or a pharmaceutically acceptable salt thereof.

In some embodiments, the pharmaceutical composition

comprises from about 100 mg to about 600 mg of a

compound of Formula (I), or a pharmaceutically acceptable

salt thereof.

In some embodiments, the pharmaceutical composition

comprises about 5 mg, about 10 mg, about 15 mg, about 20

mg, 25 mg, about 50 mg, about 100 mg, about 150 mg, about

200 mg, about 205 mg, about 210 mg, about 215 mg, about

220 mg, about 225 mg, about 230 mg, about 235 mg, about

240 mg, about 245 mg, about 250 mg, about 255 mg, about

260 mg, about 265 mg, about 270 mg, about 275 mg, about

280 mg, about 285 mg, about 290 mg, about 295 mg, about

300 mg, about 305 mg, about 310 mg, about 315 mg, about

320 mg, about 325 mg, about 330 mg, about 335 mg, about

340 mg, about 345 mg, about 350 mg, about 355 mg, about
360 mg, about 365 mg, about 370) mg, about 375 mg, about
380 mg, about 385 mg, about 390 mg, about 395 mg, about
400 mg about 500 mg, or about 600 mg of a compound of
Formula (I), or a pharmaceutically acceptable salt thereof.

In some embodiments, the pharmaceutical composition is
administered at a dose of from about 5 mg/day to about 1000
mg/day. In some embodiments, the pharmaceutical compo-
sition is administered at a dose of from about 5 mg/day to
about 25 mg/day. In some embodiments, the pharmaceutical
composition is administered at a dose of from about 10
mg/day to about 400 mg/day. In some embodiments, the
pharmaceutical composition is administered at a dose of
from about 100 mg/day to about 600 mg/day.

In some embodiments, the pharmaceutical composition is
administered orally. In some embodiments, the pharmaceu-
tical composition is formulated as capsule or a tablet. In
some embodiments, the pharmaceutical composition is
administered in the fed state. In some embodiments, the
pharmaceutical composition is administered in the fasted
state. In some embodiments, the pharmaceutical composi-
tion is administered at least once per day.

In some embodiments, the pharmaceutical composition is
administered at bedtime. In some embodiments, the phar-
maceutical composition is administered less than about 4
hours before sleep. In some embodiments, the pharmaceu-
tical composition is administered less than about 2 hours
before sleep. In some embodiments, the pharmaceutical
composition is administered less than about 30 minutes
before sleep. In some embodiments, the pharmaceutical
composition is administered in the evening. In some
embodiments, the pharmaceutical composition is adminis-
tered at about 10 pm at night.

In some embodiments, the method further comprises
administering to the subject an additional chemotherapeutic
agent. In some embodiments, the additional chemotherapeu-
tic agent is a glucocorticoid, a mineralocorticoid, an ACAT1
inhibitor, or an anti-androgen. In some embodiments, the
glucocorticoid is beclomethasone, betamethasone, budes-
onide, cortisone, dexamethasone, hydrocortisone, methyl-
prednisolone, prednisolone, prednisone, or triamcinolone. In
some embodiments, the mineralocorticoid is fludrocorti-
sone.

In some embodiments, the additional chemotherapeutic
agent is another CRF1 antagonist. In some embodiments, the
CRF1 antagonist is
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N

N

N

NH
N

N
O

O ,

N

N

N

N

N

N ,

N

N

N

N

Cl

Cl, SSR-126374,

F

N

S

N

Cl

O

,

-continued

N

N N

N

, or

N

N
N

,

NH

O

or a pharmaceutically acceptable salt thereof.

In some embodiments, the CRF1 antagonist is

N

N
N

,

NH

O

N

N
O

or a pharmaceutically acceptable salt thereof.

In some embodiments, the method further comprises an

additional treatment selected from surgical resection of the

tumors and radiation therapy, or a combination thereof.

In some embodiments, the additional therapy is surgical

resection and the surgical resection is prior to, after, and/or

concurrent with administration of the compound of struc-

tural Formula (I), or a pharmaceutically acceptable salt
thereof or the pharmaceutical composition, or any combi-
nation thereof.

In some embodiments, the surgical resection is prior to
administration of the compound of structural Formula (I), or
a pharmaceutically acceptable salt thereof or the pharma-
ceutical composition. In some embodiments, the surgical
resection is after administration of the compound of struc-
tural Formula (I), or a pharmaceutically acceptable salt
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thereof or the pharmaceutical composition. In some embodi-

ments, the surgical resection is concurrent with administra-

tion of the compound of structural Formula (I), or a phar-

maceutically acceptable salt thereof or the pharmaceutical

composition.
In some embodiments, the additional treatment is radia-

tion therapy and the radiation therapy is prior to, after, and/or
concurrent with administration of the compound of struc-
tural Formula (I), or a pharmaceutically acceptable salt
thereof or the pharmaceutical composition, or any combi-
nation thereof. In some embodiments, the radiation therapy
is prior to administration of the CRF1 antagonist of structural
Formula (I), or a pharmaceutically acceptable salt thereof or
the pharmaceutical composition.

In some embodiments, the radiation therapy is after
administration of the compound of structural Formula (I), or
a pharmaceutically acceptable salt thereof or the pharma-
ceutical composition. In some embodiments, the radiation
therapy is concurrent with administration of the compound
of structural Formula (I), or a pharmaceutically acceptable
salt thereof or the pharmaceutical composition.

Additional aspects and advantages of the present disclo-
sure will become readily apparent to those skilled in this art
from the following detailed description, wherein only illus-
trative embodiments of the present disclosure are shown and
described. As will be realized, the present disclosure is
capable of other and different embodiments, and its several
details are capable of modifications in various obvious
respects, all without departing from the disclosure. Accord-
ingly, the drawings and description are to be regarded as
illustrative in nature, and not as restrictive.

INCORPORATION BY REFERENCE

All publications, patents, and patent applications men-
tioned in this specification are herein incorporated by ref-
erence to the same extent as if each individual publication,
patent, or patent application was specifically and individu-
ally indicated to be incorporated by reference. To the extent
publications and patents or patent applications incorporated
by reference contradict the disclosure contained in the
specification, the specification is intended to supersede
and/or take precedence over any such contradictory mate-
rial.

BRIEF DESCRIPTION OF THE DRAWINGS

The novel features of the invention are set forth with
particularity in the appended claims. A better understanding
of the features and advantages of the present invention will
be obtained by reference to the following detailed descrip-
tion that sets forth illustrative embodiments, in which the
principles of the invention are utilized, and the accompany-
ing drawings (also “Figure” and “FIG.” herein), of which:

FIG. 1A-1B. A schematic representation of intra-patient
dose escalation study to evaluate safety, pharmacokinetics,
and pharmacodynamics (A). A schematic representation of
inhibition of CRF1 with a CRF1 antagonist (Compound 1)
(B).

FIG. 2. Graphic representation of pharmacokinetics
(dose-proportional, adequate exposure at safe doses) in
patients with CAH following 14-days of once daily dosing
at each dose level with a CRF1 antagonist (Compound 1).

FIG. 3. Graphic representation of pharmacokinetics
(dose-proportional, adequate exposure at safe doses) in
patients with CAH following 14-days of once daily dosing
at each dose level with a CRF1 antagonist (Compound 1).

FIG. 4. Graphic representation of patient-level response

(measuring ACTH levels) to a CRF1 antagonist (Compound

1).

FIG. 5A-5B. Graphic representation of patient-level

response of sample responders (measuring ACTH levels) to

a CRF1 antagonist [Patient 10 (A); Patient 8 (B)].

FIG. 6. Graphic representation of patient-level response

(measuring 17-OHP levels) to a CRF1 antagonist (Com-

pound 1).

FIG. 7A-7B. Graphic representation of patient-level

response of sample responders (measuring 17-OHP levels)

to a CRF1 antagonist [Patient 10 (A); Patient 8 (B)].

FIG. 8. Graphic representation of patient-level response

(measuring androstenedione levels) to a CRF1 antagonist

(Compound 1).

FIG. 9A-9B. Graphic representation of patient-level

response of sample responders (measuring androstenedione

levels) to a CRF1 antagonist (Compound 1) [Patient 10 (A);

Patient 8 (B)].

FIG. 10A-10B. Images of a patient with TART pre-

treatment with a CRF1 antagonist (Compound 1) (A) and

6-weeks post-treatment with a CRF1 antagonist (Compound

1) (B).

FIG. 11A-11B. Graphic representation of an in vitro

binding assay of a CRF1 antagonist (Compound 1); 125I-
sauvagine binding to rat cerebellar membranes one hour
after oral administration of increasing Compound 1 doses
(A) and in vivo inhibition of CRF-induced activity after
treatment with a CRF1 antagonist; Compound 1 (oral, 10
mg/kg) (B).

FIG. 12A-12B. Graphic representation of ACTH levels
(A) and 17-OHP levels (B) after treatment with a CRF1

antagonist.
FIG. 13. Graphic representation of hormone responses

after treatment with a CRF1 antagonist (Compound 1).
FIG. 14 depicts the proof of concept and escalating QD

dosing at 10 pm for Cohort A and the single dose level and
BID dosing at 10 am and 10 pm for Cohort B.

FIG. 15A-15D are graphic representations of changes in
androstenedione seen in participants in Cohort A and Cohort
B.

FIG. 16A-16D are graphic representations of changes in
17-hydroxyprogesterone seen in participants in Cohort A
and Cohort B.

FIG. 17A-17D are graphic representations of changes in
adrenocorticotropic hormone seen in participants in Cohort
A and Cohort B.

DETAILED DESCRIPTION

While various embodiments of the invention have been
shown and described herein, it will be obvious to those
skilled in the art that such embodiments are provided by way
of example only. Numerous variations, changes, and substi-
tutions may occur to those skilled in the art without depart-
ing from the invention. It should be understood that various
alternatives to the embodiments of the invention described
herein may be employed.

I. DEFINITIONS

The abbreviations used herein have their conventional
meaning within the chemical and biological arts. The chemi-
cal structures and formulae set forth herein are constructed
according to the standard rules of chemical valency known
in the chemical arts.
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Where substituent groups are specified by their conven-
tional chemical formulae, written from left to right, they
equally encompass the chemically identical substituents that
would result from writing the structure from right to left,
e.g., —CH2O— is equivalent to —OCH2—.

The term “alkyl,” by itself or as part of another substitu-
ent, means, unless otherwise stated, a straight (i.e.,
unbranched) or branched carbon chain (or carbon), or com-
bination thereof, which may be fully saturated, mono- or
polyunsaturated and can include mono-, di- and multivalent
radicals, having the number of carbon atoms designated (i.e.,
C1-C10 means one to ten carbons). Alkyl is an uncyclized
chain. Examples of saturated hydrocarbon radicals include,
but are not limited to, groups such as methyl, ethyl, n-propyl,
isopropyl, n-butyl, t-butyl, isobutyl, sec-butyl, (cyclohexyl)
methyl, homologs and isomers of, for example, n-pentyl,
n-hexyl, n-heptyl, n-octyl, and the like. An unsaturated alkyl
group is one having one or more double bonds or triple
bonds. Examples of unsaturated alkyl groups include, but
are not limited to, vinyl, 2-propenyl, crotyl, 2-isopentenyl,
2-(butadienyl), 2,4-pentadienyl, 3-(1,4-pentadienyl), ethy-
nyl, 1- and 3-propynyl, 3-butynyl, and the higher homologs
and isomers. An alkoxy is an alkyl attached to the remainder
of the molecule via an oxygen linker (—O—).

The term “alkylene.” by itself or as part of another
substituent, means, unless otherwise stated, a divalent radi-
cal derived from an alkyl, as exemplified, but not limited by,
—CH2CH2CH2CH2—. Typically, an alkyl (or alkylene)
group will have from 1 to 24 carbon atoms, with those
groups having 10 or fewer carbon atoms being preferred
herein. A “lower alkyl” or “lower alkylene” is a shorter chain
alkyl or alkylene group, generally having eight or fewer
carbon atoms. The term “alkenylene,” by itself or as part of
another substituent, means, unless otherwise stated, a diva-
lent radical derived from an alkene.

The term “heteroalkyl,” by itself or in combination with
another term, means, unless otherwise stated, a stable
straight or branched chain, or combinations thereof, includ-
ing at least one carbon atom and at least one heteroatom
(e.g., O, N, P, Si, and S), and wherein the nitrogen and sulfur
atoms may optionally be oxidized, and the nitrogen heteroa-
tom may optionally be quaternized. The heteroatom(s) (e.g.,
N, S, Si, or P) may be placed at any interior position of the
heteroalkyl group or at the position at which the alkyl group
is attached to the remainder of the molecule. Heteroalkyl is
an uncyclized chain. Examples include, but are not limited
to: —CH2—CH2—O—CH3, —CH2—CH2—NH—CH3,
—CH2—CH2—N(CH3)—CH3, —CH2—S—CH2—CH3,
—CH2—CH2, —S(O)—CH3, —CH2—CH2—S(O)2—
CH3, —CH~CH—O—CH3, —Si(CH3)3, —CH2—
CH~N—OCH3, —CH~CH—N(CH3)—CH3, —O—CH3,
—O—CH2—CH3, and —CN. Up to two or three heteroa-
toms may be consecutive, such as, for example, —CH2—
NH—OCH3 and —CH2—O—Si(CH3)3. A heteroalkyl moi-
ety may include one heteroatom (e.g., O, N, S, Si, or P). A
heteroalkyl moiety may include two optionally different
heteroatoms (e.g., O, N, S, Si, or P). A heteroalkyl moiety
may include three optionally different heteroatoms (e.g., O,
N, S, Si, or P). A heteroalkyl moiety may include four
optionally different heteroatoms (e.g., O, N, S, Si, or P). A
heteroalkyl moiety may include five optionally different
heteroatoms (e.g., O, N, S, Si, or P). A heteroalkyl moiety
may include up to 8 optionally different heteroatoms (e.g.,
O, N, S, Si, or P).

Similarly, the term “heteroalkylene,” by itself or as part of
another substituent, means, unless otherwise stated, a diva-
lent radical derived from heteroalkyl, as exemplified, but not

limited by, —CH2—CH2—S—CH2—CH2— and —CH2—
S—CH2—CH2—NH—CH2—. For heteroalkylene groups,
heteroatoms can also occupy either or both of the chain
termini (e.g., alkyleneoxy, alkylenedioxy, alkyleneamino,
alkylenediamino, and the like). Still further, for alkylene and
heteroalkylene linking groups, no orientation of the linking
group is implied by the direction in which the formula of the
linking group is written. For example, the formula
—C(O)2R'— represents both —C(O)2R'— and
—R'C(O)2—. As described above, heteroalkyl groups, as
used herein, include those groups that are attached to the
remainder of the molecule through a heteroatom, such as
—C(O)R', —C(O)NR', —NR'R", —OR', —SR', and/or
—SO2R'. Where “heteroalkyl” is recited, followed by reci-
tations of specific heteroalkyl groups, such as —NR'R" or
the like, it will be understood that the terms heteroalkyl and
—NR'R" are not redundant or mutually exclusive. Rather,
the specific heteroalkyl groups are recited to add clarity.
Thus, the term “heteroalkyl” should not be interpreted
herein as excluding specific heteroalkyl groups, such as
—NR'R" or the like.

The terms “cycloalkyl” and “heterocycloalkyl,” by them-
selves or in combination with other terms, mean, unless
otherwise stated, cyclic versions of “alkyl” and “heteroal-
kyl,” respectively. Cycloalkyl and heterocycloalkyl are not
aromatic. Additionally, for heterocycloalkyl, a heteroatom
can occupy the position at which the heterocycle is attached
to the remainder of the molecule. Examples of cycloalkyl
include, but are not limited to, cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, 1-cyclohexenyl, 3-cyclohexenyl,
cycloheptyl, and the like. Examples of heterocycloalkyl
include, but are not limited to, 1-(1,2,5,6-tetrahydropyridyl),
1-piperidinyl, 2-piperidinyl, 3-piperidinyl, 4-morpholinyl,
3-morpholinyl, tetrahydrofuran-2-yl, tetrahydrofuran-3-yl,
tetrahydrothien-2-yl, tetrahydrothien-3-yl, 1-piperazinyl,
2-piperazinyl, and the like. A “cycloalkylene” and a “het-
erocycloalkylene,” alone or as part of another substituent,
means a divalent radical derived from a cycloalkyl and
heterocycloalkyl, respectively. “Cycloalkyl” is also meant to
refer to bicyclic and polycyclic hydrocarbon rings such as,
for example, bicyclo[2.2.1]heptane, bicyclo[2.2.2]octane,
etc.

The terms “halo” or “halogen,” by themselves or as part
of another substituent, mean, unless otherwise stated, a
fluorine, chlorine, bromine, or iodine atom. Additionally,
terms such as “haloalkyl” are meant to include monohaloal-
kyl and polyhaloalkyl. For example, the term “halo(C1-C4)
alkyl” includes, but is not limited to, fluoromethyl, difluo-
romethyl, trifluoromethyl, 2,2,2-trifluoroethyl,
4-chlorobutyl, 3-bromopropyl, and the like.

The term “acyl” means, unless otherwise stated, —C(O)R
where R is a substituted or unsubstituted alkyl, substituted or
unsubstituted cycloalkyl, substituted or unsubstituted het-
eroalkyl, substituted or unsubstituted heterocycloalkyl, sub-
stituted or unsubstituted aryl, or substituted or unsubstituted
heteroaryl.

The term “aryl” means, unless otherwise stated, a poly-
unsaturated, aromatic, hydrocarbon substituent, which can
be a single ring or multiple rings (preferably from 1 to 3
rings) that are fused together (i.e., a fused ring aryl) or linked
covalently. A fused ring aryl refers to multiple rings fused
together wherein at least one of the fused rings is an aryl
ring. The term “heteroaryl” refers to aryl groups (or rings)
that contain at least one heteroatom such as N, O, or S,
wherein the nitrogen and sulfur atoms are optionally oxi-
dized, and the nitrogen atom(s) are optionally quaternized.
Thus, the term “heteroaryl” includes fused ring heteroaryl
groups (i.e., multiple rings fused together wherein at least
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one of the fused rings is a heteroaromatic ring). A 5,6-fused
ring heteroarylene refers to two rings fused together,
wherein one ring has 5 members and the other ring has 6
members, and wherein at least one ring is a heteroaryl ring.
Likewise, a 6,6-fused ring heteroarylene refers to two rings
fused together, wherein one ring has 6 members and the
other ring has 6 members, and wherein at least one ring is
a heteroaryl ring. And a 6,5-fused ring heteroarylene refers
to two rings fused together, wherein one ring has 6 members
and the other ring has 5 members, and wherein at least one
ring is a heteroaryl ring. A heteroaryl group can be attached
to the remainder of the molecule through a carbon or
heteroatom. Non-limiting examples of aryl and heteroaryl
groups include phenyl, naphthyl, pyrrolyl, pyrazolyl, pyri-
davinyl, triavinyl, pyrimidinyl, imidazolyl, pyrazinyl, puri-
nyl, oxazolyl, isoxazolyl, thiazolyl, furyl, thienyl, pyridyl,
pyrimidyl, benzothiazolyl, benzoxazoyl benzimidazolyl,
benzofuran, isobenzofuranyl, indolyl, isoindolyl, benzothi-
ophenyl, isoquinolyl, quinoxalinyl, quinolyl, 1-naphthyl,
2-naphthyl, 4-biphenyl, 1-pyrrolyl, 2-pyrrolyl, 3-pyrrolyl,
3-pyrazolyl, 2-imidazolyl, 4-imidazolyl, pyrazinyl, 2-oxa-
zolyl, 4-oxazolyl, 2-phenyl-4-oxazolyl, 5-oxazolyl, 3-isoxa-
zolyl, 4-isoxazolyl, 5-isoxazolyl, 2-thiazolyl, 4-thiazolyl,
5-thiazolyl, 2-furyl, 3-furyl, 2-thienyl, 3-thienyl, 2-pyridyl,
3-pyridyl, 4-pyridyl, 2-pyrimidyl, 4-pyrimidyl, 5-benzothi-
azolyl, purinyl, 2-benzimidazolyl, 5-indolyl, 1-isoquinolyl,
5-isoquinolyl, 2-quinoxalinyl, 5-quinoxalinyl, 3-quinolyl,
and 6-quinolyl. Substituents for each of the above noted aryl
and heteroaryl ring systems are selected from the group of
acceptable substituents described below. An “arylene” and a
“heteroarylene.” alone or as part of another substituent,
mean a divalent radical derived from an aryl and heteroaryl,
respectively. A heteroaryl group substituent may be —O—
bonded to a ring heteroatom nitrogen.

Spirocyclic rings are two or more rings wherein adjacent
rings are attached through a single atom. The individual
rings within spirocyclic rings may be identical or different.
Individual rings in spirocyclic rings may be substituted or
unsubstituted and may have different substituents from other
individual rings within a set of spirocyclic rings. Possible
substituents for individual rings within spirocyclic rings are
the possible substituents for the same ring when not part of
spirocyclic rings (e.g. substituents for cycloalkyl or hetero-
cycloalkyl rings). Spirocylic rings may be substituted or
unsubstituted cycloalkyl, substituted or unsubstituted
cycloalkylene, substituted or unsubstituted heterocycloalkyl
or substituted or unsubstituted heterocycloalkylene and indi-
vidual rings within a spirocyclic ring group may be any of
the immediately previous list, including having all rings of
one type (e.g. all rings being substituted heterocycloalkylene
wherein each ring may be the same or different substituted
heterocycloalkylene). When referring to a spirocyclic ring
system, heterocyclic spirocyclic rings means a spirocyclic
rings wherein at least one ring is a heterocyclic ring and
wherein each ring may be a different ring. When referring to
a spirocyclic ring system, substituted spirocyclic rings
means that at least one ring is substituted and each substitu-
ent may optionally be different.

The symbol “ ” denotes the point of attachment of
a chemical moiety to the remainder of a molecule or
chemical formula.

The term “Oxo,” as used herein, means an oxygen that is
double bonded to a carbon atom.

The term “alkylarylene” as an arylene moiety covalently
bonded to an alkylene moiety (also referred to herein as an
alkylene linker). In embodiments, the alkylarylene group has
the formula:

or

6

2 4

3

6

4 2

3

.

An alkylarylene moiety may be substituted (e.g. with a

substituent group) on the alkylene moiety or the arylene

linker (e.g. at carbons 2, 3, 4, or 6) with halogen, oxo, —N3,

—CF3, —CCl3, —CBr3, —CI3, —CN, —CHO, —OH,

—NH2, —COOH, —CONH2, —NO2, —SH, —SO2CH3—

SO3H, —OSO3H, —SO2NH2, —NHNH2, —ONH2,

—NHC(O)NHNH2, substituted or unsubstituted C1-C5 alkyl

or substituted or unsubstituted 2 to 5 membered heteroal-
kyl). In embodiments, the alkylarylene is unsubstituted.

Each of the above terms (e.g., “alkyl,” “heteroalkyl,”
“cycloalkyl,” “heterocycloalkyl,” “aryl,” and “heteroaryl”)
includes both substituted and unsubstituted forms of the
indicated radical. Preferred substituents for each type of
radical are provided below.

Substituents for the alkyl and heteroalkyl radicals (includ-
ing those groups often referred to as alkylene, alkenyl,
heteroalkylene, heteroalkenyl, alkynyl, cycloalkyl, hetero-
cycloalkyl, cycloalkenyl, and heterocycloalkenyl) can be
one or more of a variety of groups selected from, but not
limited to, —OR', ~O, ~NR', ~N—OR', —NR'R", —SR',
-halogen, —SiR'R"R", —OC(O)R', —C(O)R', —CO2R',
—CONR'R", —OC(O)NR'R", —NR"C(O)R', —NR'—C
(O)NR"R'", —NR"C(O)2R', —NR—C(NR'R"R'")~NR"",
—NR—C(NR'R")~NR'", —S(O)R', —S(O)2R',
—S(O)2NR'R", —NRSO2R', —NR'NR"R'", —ONR'R",
—NR'C(O)NR"NR'"R"", —CN, —NO2, —NR'SO2R",
—NR'C(O)R", —NR'C(O)—OR", —NR'OR", in a number
ranging from zero to (2m'+1), where m' is the total number
of carbon atoms in such radical. R, R', R", R'", and R"" each
preferably independently refer to hydrogen, substituted or
unsubstituted heteroalkyl, substituted or unsubstituted
cycloalkyl, substituted or unsubstituted heterocycloalkyl,
substituted or unsubstituted aryl (e.g., aryl substituted with
1-3 halogens), substituted or unsubstituted heteroaryl, sub-
stituted or unsubstituted alkyl, alkoxy, or thioalkoxy groups,
or arylalkyl groups. When a compound described herein
includes more than one R group, for example, each of the R
groups is independently selected as are each R', R", R'", and
R"" group when more than one of these groups is present.
When R' and R" are attached to the same nitrogen atom, they
can be combined with the nitrogen atom to form a 4-, 5-, 6-,
or 7-membered ring. For example, —NR'R" includes, but is
not limited to, 1-pyrrolidinyl and 4-morpholinyl. From the
above discussion of substituents, one of skill in the art will
understand that the term “alkyl” is meant to include groups
including carbon atoms bound to groups other than hydro-
gen groups, such as haloalkyl (e.g., —CF3 and —CH2CF3)
and acyl (e.g., —C(O)CH3, —C(O)CF3, —C(O)CH2OCH3,
and the like).

Similar to the substituents described for the alkyl radical,
substituents for the aryl and heteroaryl groups are varied and
are selected from, for example: —OR', —NR'R", —SR',
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-halogen, —SiR'R"R'", —OC(O)R', —C(O)R', —CO2R',
—CONR'R", —OC(O)NR'R", —NR"C(O)R', —NR'—C
(O)NR"R"', —NR"C(O)2R', —NR—C(NR'R"R"')~NR"",
—NR—C(NR'R")~NR'", —S(O)R', —S(O)2R',
—S(O)2NR'R", —NRSO2R', —NR'NR"R"', —ONR'R",
—NR'C(O)NR'NR"R"", —CN, —NO2, —R', —N3, —CH
(Ph)2, fluoro(C1-C4)alkoxy, and fluoro(C1-C4)alkyl,
—NR'SO2R", —NR'C(O)R", —NR'C(O)—OR",
—NR'OR", in a number ranging from zero to the total
number of open valences on the aromatic ring system; and
where R', R", R"', and R"" are preferably independently
selected from hydrogen, substituted or unsubstituted alkyl,
substituted or unsubstituted heteroalkyl, substituted or
unsubstituted cycloalkyl, substituted or unsubstituted het-
erocycloalkyl, substituted or unsubstituted aryl, and substi-
tuted or unsubstituted heteroaryl. When a compound
described herein includes more than one R group, for
example, each of the R groups is independently selected as
are each R', R", R"', and R"" groups when more than one of
these groups is present.

Substituents for rings (e.g. cycloalkyl, heterocycloalkyl,
aryl, heteroaryl, cycloalkylene, heterocycloalkylene,
arylene, or heteroarylene) may be depicted as substituents on
the ring rather than on a specific atom of a ring (commonly
referred to as a floating substituent). In such a case, the
substituent may be attached to any of the ring atoms (obey-
ing the rules of chemical valency) and in the case of fused
rings or spirocyclic rings, a substituent depicted as associ-
ated with one member of the fused rings or spirocyclic rings
(a floating substituent on a single ring), may be a substituent
on any of the fused rings or spirocyclic rings (a floating
substituent on multiple rings). When a substituent is attached
to a ring, but not a specific atom (a floating substituent), and
a subscript for the substituent is an integer greater than one,
the multiple substituents may be on the same atom, same
ring, different atoms, different fused rings, different spiro-
cyclic rings, and each substituent may optionally be differ-
ent. Where a point of attachment of a ring to the remainder
of a molecule is not limited to a single atom (a floating
substituent), the attachment point may be any atom of the
ring and in the case of a fused ring or spirocyclic ring, any
atom of any of the fused rings or spirocyclic rings while
obeying the rules of chemical valency. Where a ring, fused
rings, or spirocyclic rings contain one or more ring heteroa-
toms and the ring, fused rings, or spirocyclic rings are shown
with one more floating substituents (including, but not
limited to, points of attachment to the remainder of the
molecule), the floating substituents may be bonded to the
heteroatoms. Where the ring heteroatoms are shown bound
to one or more hydrogens (e.g. a ring nitrogen with two
bonds to ring atoms and a third bond to a hydrogen) in the
structure or formula with the floating substituent, when the
heteroatom is bonded to the floating substituent, the sub-
stituent will be understood to replace the hydrogen, while
obeying the rules of chemical valency.

Two or more substituents may optionally be joined to
form aryl, heteroaryl, cycloalkyl, or heterocycloalkyl
groups. Such so-called ring-forming substituents are typi-
cally, though not necessarily, found attached to a cyclic base
structure. In one embodiment, the ring-forming substituents
are attached to adjacent members of the base structure. For
example, two ring-forming substituents attached to adjacent
members of a cyclic base structure create a fused ring
structure. In another embodiment, the ring-forming substitu-
ents are attached to a single member of the base structure.
For example, two ring-forming substituents attached to a
single member of a cyclic base structure create a spirocyclic

structure. In yet another embodiment, the ring-forming

substituents are attached to non-adjacent members of the

base structure.

Two of the substituents on adjacent atoms of the aryl or

heteroaryl ring may optionally form a ring of the formula

-T-C(O)—(CRR')q—U—, wherein T and U are indepen-

dently —NR—, —O—, —CRR'—, or a single bond, and q

is an integer of from 0 to 3. Alternatively, two of the

substituents on adjacent atoms of the aryl or heteroaryl ring

may optionally be replaced with a substituent of the formula

-A-(CH2)r—B—, wherein A and B are independently

—CRR'—, —O—, —NR—, —S—, —S(O)—, —S(O)2—,

—S(O)2NR'—, or a single bond, and r is an integer of from

1 to 4. One of the single bonds of the new ring so formed

may optionally be replaced with a double bond. Alterna-

tively, two of the substituents on adjacent atoms of the aryl

or heteroaryl ring may optionally be replaced with a sub-

stituent of the formula —(CRR')s—X'—(C"R"R"')d—,

where s and d are independently integers of from 0 to 3, and

X is —O—, —NR'—, —S—, —S(O)—, —S(O)2—, or

—S(O)2NR'—. The substituents R, R', R", and R"' are

preferably independently selected from hydrogen, substi-

tuted or unsubstituted alkyl, substituted or unsubstituted

heteroalkyl, substituted or unsubstituted cycloalkyl, substi-

tuted or unsubstituted heterocycloalkyl, substituted or

unsubstituted aryl, and substituted or unsubstituted het-

eroaryl.

As used herein, the terms “heteroatom” or “ring heteroa-

tom” are meant to include oxygen (O), nitrogen (N),

sulfur (S), phosphorus (P), and silicon (Si).

A “substituent group,” as used herein, means a group

selected from the following moieties:

(A) oxo, halogen, —CF3, —CN, —OH, —NH2,

—COOH, —CONH2, —NO2, —SH, —SO3H,

—SO4H, —SO2NH2, —NHNH2, —ONH2, —NHC~

(O)NHNH2, —NHC~(O)NH2, —NHSO2H,

—NHC~(O)H, —NHC(O)—OH, —NHOH, —OCF3,

—OCHF2, unsubstituted alkyl, unsubstituted heteroal-

kyl, unsubstituted cycloalkyl, unsubstituted heterocy-

cloalkyl, unsubstituted aryl, unsubstituted heteroaryl,

and
(B) alkyl, heteroalkyl, cycloalkyl, heterocycloalkyl, aryl,

heteroaryl, substituted with at least one substituent
selected from:
(i) oxo, halogen, —CF3, —CN, —OH, —NH2,

—COOH, —CONH2, —NO2, —SH, —SO3H,
—SO4H, —SO2NH2, —NHNH2, —ONH2,
—NHC~(O)NHNH2, —NHC~(O)NH2,
—NHSO2H, —NHC~(O)H, —NHC(O)—OH,
—NHOH, —OCF3, —OCHF2, unsubstituted alkyl,
unsubstituted heteroalkyl, unsubstituted cycloalkyl,
unsubstituted heterocycloalkyl, unsubstituted aryl,
unsubstituted heteroaryl, and

(ii) alkyl, heteroalkyl, cycloalkyl, heterocycloalkyl,
aryl, heteroaryl, substituted with at least one sub-
stituent selected from:
(a) oxo, halogen, —CF3, —CN, —OH, —NH2,

—COOH, —CONH2, —NO2, —SH, —SO3H,
—SO4H, —SO2NH2, —NHNH2, —ONH2,
—NHC~(O)NHNH2, —NHC~(O)NH2,
—NHSO2H, —NHC~(O)H, —NHC(O)—OH,
—NHOH, —OCF3, —OCHF2, unsubstituted
alkyl, unsubstituted heteroalkyl, unsubstituted
cycloalkyl, unsubstituted heterocycloalkyl, unsub-
stituted aryl, unsubstituted heteroaryl, and
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(b) alkyl, heteroalkyl, cycloalkyl, heterocycloalkyl,
aryl, heteroaryl, substituted with at least one sub-
stituent selected from: oxo,

halogen, —CF3, —CN, —OH, —NH2, —COOH,
—CONH2, —NO2, —SH, —SO3H, —SO4H,
—SO2NH2, —NHNH2, —ONH2, —NHC~(O)
NHNH2, —NHC~(O)NH2, —NHSO2H,
—NHC~(O)H, —NHC(O)—OH, —NHOH,
—OCF3, —OCHF2, unsubstituted alkyl, unsub-
stituted heteroalkyl, unsubstituted cycloalkyl,
unsubstituted heterocycloalkyl, unsubstituted aryl,
unsubstituted heteroaryl.

A “size-limited substituent” or “size-limited substituent
group,” as used herein, means a group selected from all of
the substituents described above for a “substituent group,”
wherein each substituted or unsubstituted alkyl is a substi-
tuted or unsubstituted C1-C20 alkyl, each substituted or
unsubstituted heteroalkyl is a substituted or unsubstituted 2
to 20 membered heteroalkyl, each substituted or unsubsti-
tuted cycloalkyl is a substituted or unsubstituted C3-C8

cycloalkyl, each substituted or unsubstituted heterocycloal-
kyl is a substituted or unsubstituted 3 to 8 membered
heterocycloalkyl, each substituted or unsubstituted aryl is a
substituted or unsubstituted C6-C10 aryl, and each substi-
tuted or unsubstituted heteroaryl is a substituted or unsub-
stituted 5 to 10 membered heteroaryl.

A “lower substituent” or “lower substituent group,” as
used herein, means a group selected from all of the sub-
stituents described above for a “substituent group,” wherein
each substituted or unsubstituted alkyl is a substituted or
unsubstituted C1-C8 alkyl, each substituted or unsubstituted
heteroalkyl is a substituted or unsubstituted 2 to 8 membered
heteroalkyl, each substituted or unsubstituted cycloalkyl is a
substituted or unsubstituted C3-C7 cycloalkyl, each substi-
tuted or unsubstituted heterocycloalkyl is a substituted or
unsubstituted 3 to 7 membered heterocycloalkyl, each sub-
stituted or unsubstituted aryl is a substituted or unsubstituted
C6-C10 aryl, and each substituted or unsubstituted heteroaryl
is a substituted or unsubstituted 5 to 9 membered heteroaryl.

In some embodiments, each substituted group described
in the compounds herein is substituted with at least one
substituent group. More specifically, in some embodiments,
each substituted alkyl, substituted heteroalkyl, substituted
cycloalkyl, substituted heterocycloalkyl, substituted aryl,
substituted heteroaryl, substituted alkylene, substituted het-
eroalkylene, substituted cycloalkylene, substituted hetero-
cycloalkylene, substituted arylene, and/or substituted het-
eroarylene described in the compounds herein are
substituted with at least one substituent group. In other
embodiments, at least one or all of these groups are substi-
tuted with at least one size-limited substituent group. In
other embodiments, at least one or all of these groups are
substituted with at least one lower substituent group.

In other embodiments of the compounds herein, each
substituted or unsubstituted alkyl may be a substituted or
unsubstituted C1-C20 alkyl, each substituted or unsubstituted
heteroalkyl is a substituted or unsubstituted 2 to 20 mem-
bered heteroalkyl, each substituted or unsubstituted cycloal-
kyl is a substituted or unsubstituted C3-C8 cycloalkyl, each
substituted or unsubstituted heterocycloalkyl is a substituted
or unsubstituted 3 to 8 membered heterocycloalkyl, each
substituted or unsubstituted aryl is a substituted or unsub-
stituted C6-C10 aryl, and/or each substituted or unsubstituted
heteroaryl is a substituted or unsubstituted 5 to 10 membered
heteroaryl. In some embodiments of the compounds herein,
each substituted or unsubstituted alkylene is a substituted or
unsubstituted C1-C20 alkylene, each substituted or unsubsti-

tuted heteroalkylene is a substituted or unsubstituted 2 to 20
membered heteroalkylene, each substituted or unsubstituted
cycloalkylene is a substituted or unsubstituted C3-C8

cycloalkylene, each substituted or unsubstituted heterocy-
cloalkylene is a substituted or unsubstituted 3 to 8 mem-
bered heterocycloalkylene, each substituted or unsubstituted
arylene is a substituted or unsubstituted C6-C10 arylene,
and/or each substituted or unsubstituted heteroarylene is a
substituted or unsubstituted 5 to 10 membered het-
eroarylene.

In some embodiments, each substituted or unsubstituted
alkyl is a substituted or unsubstituted C1-C8 alkyl, each
substituted or unsubstituted heteroalkyl is a substituted or
unsubstituted 2 to 8 membered heteroalkyl, each substituted
or unsubstituted cycloalkyl is a substituted or unsubstituted
C3-C7 cycloalkyl, each substituted or unsubstituted hetero-
cycloalkyl is a substituted or unsubstituted 3 to 7 membered
heterocycloalkyl, each substituted or unsubstituted aryl is a
substituted or unsubstituted C6-C10 aryl, and/or each substi-
tuted or unsubstituted heteroaryl is a substituted or unsub-
stituted 5 to 9 membered heteroaryl. In some embodiments,
each substituted or unsubstituted alkylene is a substituted or
unsubstituted C1-C8 alkylene, each substituted or unsubsti-
tuted heteroalkylene is a substituted or unsubstituted 2 to 8
membered heteroalkylene, each substituted or unsubstituted
cycloalkylene is a substituted or unsubstituted C3-C7

cycloalkylene, each substituted or unsubstituted heterocy-
cloalkylene is a substituted or unsubstituted 3 to 7 mem-
bered heterocycloalkylene, each substituted or unsubstituted
arylene is a substituted or unsubstituted C6-C10 arylene,
and/or each substituted or unsubstituted heteroarylene is a
substituted or unsubstituted 5 to 9 membered heteroarylene.
In some embodiments, the compound is a chemical species
set forth in the Examples section, figures, or tables below.

Certain compounds of the present invention possess
asymmetric carbon atoms (optical or chiral centers) or
double bonds; the enantiomers, racemates, diastereomers,
tautomers, geometric isomers, stereoisometric forms that
may be defined, in terms of absolute stereochemistry, as (R)-
or (S)- or, as (D)- or (L)- for amino acids, and individual
isomers are encompassed within the scope of the present
invention. The compounds of the present invention do not
include those that are known in art to be too unstable to
synthesize and/or isolate. The present invention is meant to
include compounds in racemic and optically pure forms.
Optically active (R)- and (S)-, or (D)- and (L)-isomers may
be prepared using chiral synthons or chiral reagents, or
resolved using conventional techniques. When the com-
pounds described herein contain olefinic bonds or other
centers of geometric asymmetry, and unless specified oth-
erwise, it is intended that the compounds include both E and
Z geometric isomers.

As used herein, the term “isomers” refers to compounds
having the same number and kind of atoms, and hence the
same molecular weight, but differing in respect to the
structural arrangement or configuration of the atoms.

The term “tautomer,” as used herein, refers to one of two
or more structural isomers which exist in equilibrium and
which are readily converted from one isomeric form to
another.

It will be apparent to one skilled in the art that certain
compounds of this invention may exist in tautomeric forms,
all such tautomeric forms of the compounds being within the
scope of the invention.

Unless otherwise stated, structures depicted herein are
also meant to include all stereochemical forms of the struc-
ture; i.e., the R and S configurations for each asymmetric
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center. Therefore, single stereochemical isomers as well as
enantiomeric and diastereomeric mixtures of the present
compounds are within the scope of the invention.

Unless otherwise stated, structures depicted herein are
also meant to include compounds which differ only in the
presence of one or more isotopically enriched atoms. For
example, compounds having the present structures except
for the replacement of a hydrogen by a deuterium or tritium,
or the replacement of a carbon by 13C- or 14C-enriched
carbon are within the scope of this invention.

The compounds of the present invention may also contain
unnatural proportions of atomic isotopes at one or more of
the atoms that constitute such compounds. For example, the
compounds may be radiolabeled with radioactive isotopes,
such as for example tritium (3H), iodine-125 (121I), or
carbon-14 (14C). All isotopic variations of the compounds of
the present invention, whether radioactive or not, are encom-
passed within the scope of the present invention.

It should be noted that throughout the application that
alternatives are written in Markush groups, for example,
each amino acid position that contains more than one
possible amino acid. It is specifically contemplated that each
member of the Markush group should be considered sepa-
rately, thereby comprising another embodiment, and the
Markush group is not to be read as a single unit.

“Analog” or “analogue” is used in accordance with its
plain ordinary meaning within Chemistry and Biology and
refers to a chemical compound that is structurally similar to
another compound (i.e., a so-called “reference” compound)
but differs in composition, e.g., in the replacement of one
atom by an atom of a different element, or in the presence of
a particular functional group, or the replacement of one
functional group by another functional group, or the abso-
lute stereochemistry of one or more chiral centers of the
reference compound. Accordingly, an analog is a compound
that is similar or comparable in function and appearance but
not in structure or origin to a reference compound.

The terms “a” or “an,” as used in herein means one or
more. In addition, the phrase “substituted with a[n],” as used
herein, means the specified group may be substituted with
one or more of any or all of the named substituents. For
example, where a group, such as an alkyl or heteroaryl
group, is “substituted with an unsubstituted C1-C20alkyl, or
unsubstituted 2 to 20 membered heteroalkyl,” the group may
contain one or more unsubstituted C1-C20alkyls, and/or one
or more unsubstituted 2 to 20 membered heteroalkyls.

Moreover, where a moiety is substituted with an R sub-
stituent, the group may be referred to as “R-substituted.”
Where a moiety is R-substituted, the moiety is substituted
with at least one R substituent and each R substituent is
optionally different. Where a particular R group is present in
the description of a chemical genus (such as Formula (I)), a
Roman alphabetic symbol may be used to distinguish each
appearance of that particular R group. For example, where
multiple R13 substituents are present, each R13 substituent
may be distinguished as R13A, R13B, R3C, R13D, etc., wherein
each of R13A, R13B, R3C, R13D, etc. is defined within the
scope of the definition of R13 and optionally differently.

A “detectable moiety” as used herein refers to a moiety
that can be covalently or noncovalently attached to a com-
pound or biomolecule that can be detected for instance,
using techniques known in the art. In embodiments, the
detectable moiety is covalently attached. The detectable
moiety may provide for imaging of the attached compound
or biomolecule. The detectable moiety may indicate the
contacting between two compounds. Exemplary detectable
moieties are fluorophores, antibodies, reactive dies, radio-

labeled moieties, magnetic contrast agents, and quantum

dots. Exemplary fluorophores include fluorescein, rhod-

amine, GFP, coumarin, FITC, Alexa fluor, Cy3, Cy5,

BODIPY, and cyanine dyes. Exemplary radionuclides

include Fluorine-18, Gallium-68, and Copper-64. Exem-

plary magnetic contrast agents include gadolinium, iron

oxide and iron platinum, and manganese.

Descriptions of compounds of the present invention are

limited by principles of chemical bonding known to those

skilled in the art. Accordingly, where a group may be

substituted by one or more of a number of substituents, such

substitutions are selected so as to comply with principles of

chemical bonding and to give compounds which are not

inherently unstable and/or would be known to one of ordi-

nary skill in the art as likely to be unstable under ambient

conditions, such as aqueous, neutral, and several known

physiological conditions. For example, a heterocycloalkyl or

heteroaryl is attached to the remainder of the molecule via

a ring heteroatom in compliance with principles of chemical

bonding known to those skilled in the art thereby avoiding

inherently unstable compounds.
The term “pharmaceutically acceptable salts” is meant to

include salts of the active compounds that are prepared with
relatively nontoxic acids or bases, depending on the particu-
lar substituents found on the compounds described herein.
When compounds of the present invention contain relatively
acidic functionalities, base addition salts can be obtained by
contacting the neutral form of such compounds with a
sufficient amount of the desired base, either neat or in a
suitable inert solvent. Examples of pharmaceutically accept-
able base addition salts include sodium, potassium, calcium,
ammonium, organic amino, or magnesium salt, or a similar
salt. When compounds of the present invention contain
relatively basic functionalities, acid addition salts can be
obtained by contacting the neutral form of such compounds
with a sufficient amount of the desired acid, either neat or in
a suitable inert solvent. Examples of pharmaceutically
acceptable acid addition salts include those derived from
inorganic acids like hydrochloric, hydrobromic, nitric, car-
bonic, monohydrogencarbonic, phosphoric, monohydrogen-
phosphoric, dihydrogenphosphoric, sulfuric, monohydro-
gensulfuric, hydriodic, or phosphorous acids and the like, as
well as the salts derived from relatively nontoxic organic
acids like acetic, propionic, isobutyric, maleic, malonic,
benzoic, succinic, suberic, fumaric, lactic, mandelic,
phthalic, benzenesulfonic, p-tolylsulfonic, citric, tartaric,
oxalic, methanesulfonic, and the like. Also included are salts
of amino acids such as arginate and the like, and salts of
organic acids like glucuronic or galactunoric acids and the
like (see, for example, Berge et al., “Pharmaceutical Salts”,
Journal of Pharmaceutical Science, 1977, 66, 1-19). Certain
specific compounds of the present invention contain both
basic and acidic functionalities that allow the compounds to
be converted into either base or acid addition salts.

Thus, the compounds of the present invention may exist
as salts, such as with pharmaceutically acceptable acids. The
present invention includes such salts. Non-limiting
examples of such salts include hydrochlorides, hydrobro-
mides, phosphates, sulfates, methanesulfonates, nitrates,
maleates, acetates, citrates, fumarates, proprionates, tartrates
(e.g., (+)-tartrates, (−)-tartrates, or mixtures thereof includ-
ing racemic mixtures), succinates, benzoates, and salts with
amino acids such as glutamic acid, and quaternary ammo-
nium salts (e.g. methyl iodide, ethyl iodide, and the like).
These salts may be prepared by methods known to those
skilled in the art.
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The neutral forms of the compounds are preferably regen-
erated by contacting the salt with a base or acid and isolating
the parent compound in the conventional manner. The parent
form of the compound may differ from the various salt forms
in certain physical properties, such as solubility in polar
solvents. In embodiments, compounds of the present inven-
tion contain both basic and acidic functionalities that allow
the compounds to be converted into either base or acid
addition salts. The neutral forms of the compounds may be
regenerated by contacting the salt with a base or acid and
isolating the parent compound in a conventional manner.
The parent form of the compounds differs from the various
salt forms in certain physical properties, such as solubility in
polar solvents, but, unless specifically indicated, the salts
disclosed herein are equivalent to the parent form of the
compound for the purposes of the present invention.

In addition to salt forms, the present invention provides
compounds, which are in a prodrug form. Prodrugs of the
compounds described herein are those compounds that read-
ily undergo chemical changes under physiological condi-
tions to provide the compounds of the present invention.
Prodrugs of the compounds described herein may be con-
verted in vivo after administration. Additionally, prodrugs
can be converted to the compounds of the present invention
by chemical or biochemical methods in an ex vivo environ-
ment, such as, for example, when contacted with a suitable
enzyme or chemical reagent.

Certain compounds of the present invention can exist in
unsolvated forms as well as solvated forms, including
hydrated forms. In general, the solvated forms are equivalent
to unsolvated forms and are encompassed within the scope
of the present invention. Certain compounds of the present
invention may exist in multiple crystalline or amorphous
forms. In general, all physical forms are equivalent for the
uses contemplated by the present invention and are intended
to be within the scope of the present invention.

“Pharmaceutically acceptable excipient” and “pharma-
ceutically acceptable carrier” refer to a substance that aids
the administration of a compound to and absorption by a
subject and can be included in the compositions of the
present invention without causing a significant adverse
toxicological effect on the patient. Non-limiting examples of
pharmaceutically acceptable excipients include water, NaCl,
normal saline solutions, lactated Ringer’s, normal sucrose,
normal glucose, binders, fillers, disintegrants, lubricants,
coatings, sweeteners, flavors, salt solutions (such as Ring-
er’s solution), alcohols, oils, gelatins, carbohydrates such as
lactose, amylose or starch, fatty acid esters, hydroxymethy-
cellulose, polyvinyl pyrrolidine, and colors, and the like.
Such preparations can be sterilized and, if desired, mixed
with auxiliary agents such as lubricants, preservatives, sta-
bilizers, wetting agents, emulsifiers, salts for influencing
osmotic pressure, buffers, coloring, and/or aromatic sub-
stances and the like that do not deleteriously react with the
compounds of the invention. One of skill in the art will
recognize that other pharmaceutical excipients are useful in
the present invention.

The term “preparation” is intended to include the formu-
lation of the active compound with encapsulating material as
a carrier providing a capsule in which the active component
with or without other carriers, is surrounded by a carrier,
which is thus in association with it. Similarly, cachets and
lozenges are included. Tablets, powders, capsules, pills,
cachets, and lozenges can be used as solid dosage forms
suitable for oral administration.

A “CRF1 inhibitor” refers to a compound (e.g., com-
pounds described herein) that reduces the activity of CRF1

when compared to a control, such as absence of the com-
pound or a compound with known inactivity.

The terms “polypeptide,” “peptide” and “protein” are
used interchangeably herein to refer to a polymer of amino
acid residues, wherein the polymer may optionally be con-
jugated to a moiety that does not consist of amino acids. The
terms apply to amino acid polymers in which one or more
amino acid residue is an artificial chemical mimetic of a
corresponding naturally occurring amino acid, as well as to
naturally occurring amino acid polymers and non-naturally
occurring amino acid polymer. In embodiments, the terms
“polypeptide,” “peptide,” and “protein”, used interchange-
ably herein, refer to a polymeric form of amino acids of any
length, which can include genetically coded and non-geneti-
cally coded amino acids, chemically or biochemically modi-
fied or derivatized amino acids, and polypeptides having
modified polypeptide backbones. The terms include fusion
proteins, including, but not limited to, fusion proteins with
a heterologous amino acid sequence; fusion proteins with
heterologous and homologous leader sequences, with or
without N-terminus methionine residues; immunologically
tagged proteins; and the like.

A polypeptide, or a cell is “recombinant” when it is
artificial or engineered, or derived from or contains an
artificial or engineered protein or nucleic acid (e.g. non-
natural or not wild type). For example, a polynucleotide that
is inserted into a vector or any other heterologous location,
e.g., in a genome of a recombinant organism, such that it is
not associated with nucleotide sequences that normally flank
the polynucleotide as it is found in nature is a recombinant
polynucleotide. A protein expressed in vitro or in vivo from
a recombinant polynucleotide is an example of a recombi-
nant polypeptide. Likewise, a polynucleotide sequence that
does not appear in nature, for example a variant of a
naturally occurring gene, is recombinant.

“Contacting” is used in accordance with its plain ordinary
meaning and refers to the process of allowing at least two
distinct species (e.g. chemical compounds including biomo-
lecules or cells) to become sufficiently proximal to react,
interact or physically touch. It should be appreciated; how-
ever, the resulting reaction product can be produced directly
from a reaction between the added reagents or from an
intermediate from one or more of the added reagents that can
be produced in the reaction mixture.

The term “contacting” may include allowing two species
to react, interact, or physically touch, wherein the two
species may be a compound as described herein and a
protein or enzyme. In some embodiments contacting
includes allowing a compound described herein to interact
with a protein or enzyme that is involved in a signaling
pathway (e.g., MAP kinase pathway).

As defined herein, the term “activation”, “activate”, “acti-
vating” and the like in reference to a protein refers to
conversion of a protein into a biologically active derivative
from an initial inactive or deactivated state. The terms
reference activation, or activating, sensitizing, or up-regu-
lating signal transduction or enzymatic activity or the
amount of a protein decreased in a disease.

The terms “agonist,” “activator,” “upregulator,” etc. refer
to a substance capable of detectably increasing the expres-
sion or activity of a given gene or protein. The agonist can
increase expression or activity 10%, 20%, 30%, 40%, 50%,
60%, 70%, 80%, 90% or more in comparison to a control in
the absence of the agonist. In certain instances, expression or
activity is 1.5-fold, 2-fold, 3-fold, 4-fold, 5-fold, 10-fold or
higher than the expression or activity in the absence of the
agonist. In embodiments, an agonist is a molecule that
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interacts with a target to cause or promote an increase in the
activation of the target. In embodiments, activators are
molecules that increase, activate, facilitate, enhance activa-
tion, sensitize, or up-regulate, e.g., a gene, protein, ligand,
receptor, or cell.

As defined herein, the term “inhibition”, “inhibit”, “inhib-
iting” and the like in reference to a protein-inhibitor inter-
action means negatively affecting (e.g. decreasing) the activ-
ity or function of the protein relative to the activity or
function of the protein in the absence of the inhibitor. In
embodiments inhibition means negatively affecting (e.g.
decreasing) the concentration or levels of the protein relative
to the concentration or level of the protein in the absence of
the inhibitor. In embodiments inhibition refers to reduction
of a disease or symptoms of disease. In embodiments,
inhibition refers to a reduction in the activity of a particular
protein target. Thus, inhibition includes, at least in part,
partially or totally blocking stimulation, decreasing, pre-
venting, or delaying activation, or inactivating, desensitiz-
ing, or down-regulating signal transduction or enzymatic
activity or the amount of a protein. In embodiments, inhi-
bition refers to a reduction of activity of a target protein
resulting from a direct interaction (e.g. an inhibitor binds to
the target protein). In embodiments, inhibition refers to a
reduction of activity of a target protein from an indirect
interaction (e.g. an inhibitor binds to a protein that activates
the target protein, thereby preventing target protein activa-
tion).

The terms “inhibitor,” “repressor” or “antagonist” or
“downregulator” interchangeably refer to a substance
capable of detectably decreasing the expression or activity
of a given gene or protein. The antagonist can decrease
expression or activity 10%, 20%, 30%, 40%, 50%, 60%,
70%, 80%, 90% or more in comparison to a control in the
absence of the antagonist. In certain instances, expression or
activity is 1.5-fold, 2-fold, 3-fold, 4-fold, 5-fold, 10-fold or
lower than the expression or activity in the absence of the
antagonist. An antagonist prevents, reduces, inhibits, or
neutralizes the activity of an agonist, and an antagonist can
also prevent, inhibit, or reduce constitutive activity of a
target, e.g., a target receptor, even where there is no iden-
tified agonist. In embodiments, inhibitors are molecules that
decrease, block, prevent, delay activation, inactivate, desen-
sitize, or down-regulate, e.g., a gene, protein, ligand, recep-
tor, or cell. An inhibitor may also be defined as a molecule
that reduces, blocks, or inactivates a constitutive activity. An
“antagonist” is a molecule that opposes the action(s) of an
agonist.

The terms “corticotropin-releasing factor type-1,”
“CRF1,” “corticotropin-releasing hormone receptor 1,” and
“CHHR1” refer to a protein (including homologs, isoforms,
and functional fragments thereof) and is a receptor for
corticotropin releasing-hormone. The terms include any
recombinant or naturally-occurring form of CRF1 variants
thereof that maintain CRF1 activity (e.g. within at least 30%,
40%, 50%, 60%, 70%, 80%, 90%, 95%, or 100% activity
compared to wildtype CRF1). The terms include any mutant
form of CRF1 variants (e.g., frameshift mutations) thereof
that maintain CRF1 activity (e.g. within at least 30%, 40%,
50%, 60%, 70%, 80%, 90%, 95%, or 100% activity com-
pared to wildtype CRF1). In embodiments, the CRF1 protein
encoded by the CRHR1 gene has the amino acid sequence
set forth in or corresponding to Entrez 1233, UniProt
P34998.

The term “expression” includes any step involved in the
production of the polypeptide including, but not limited to,
transcription, post-transcriptional modification, translation,

post-translational modification, and secretion. Expression

can be detected using conventional techniques for detecting

protein (e.g., ELISA, Western blotting, flow cytometry,

immunofluorescence, immunohistochemistry, etc.).

The terms “disease” or “condition” refer to a state of

being or health status of a patient or subject capable of being

treated with the compounds or methods provided herein. The

disease may be a malignant or benign tumor (e.g., testicular

adrenal rest tumors (TART) or ovarian adrenal rest tumors

(OART)). The disease may be cancer. In some further

instances, “cancer” refers to human cancers and carcinomas,

sarcomas, adenocarcinomas, lymphomas, leukemias, etc.,

including solid and lymphoid cancers, kidney, breast, lung,

bladder, colon, ovarian, prostate, pancreas, adrenal, stom-

ach, brain, head and neck, skin, uterine, testicular, glioma,

esophagus, and liver cancer, including hepatocarcinoma,

lymphoma, including B-acute lymphoblastic lymphoma,

non-Hodgkin’s lymphomas (e.g., Burkitt’s, Small Cell, and

Large Cell lymphomas), Hodgkin’s lymphoma, leukemia

(including MDS, AML, ALL, ATLL and CML), or multiple

myeloma.

As used herein, the term “cancer” refers to all types of

cancer, neoplasm or malignant tumors found in mammals

(e.g. humans), including leukemia, carcinomas and sarco-

mas. Exemplary cancers that may be treated with a com-

pound or method provided herein include adrenal cancer and

tumors (e.g., testicular adrenal rest tumors (TART) or ovar-

ian adrenal rest tumors (OART)) brain cancer, glioma,

glioblastoma, neuroblastoma, prostate cancer, colorectal

cancer, pancreatic cancer, cervical cancer, gastric cancer,

ovarian cancer, lung cancer, and cancer of the head. Exem-

plary cancers that may be treated with a compound or

method provided herein include cancer of the thyroid, endo-

crine system, brain, breast, cervix, colon, head & neck, liver,

kidney, lung, non-small cell lung, melanoma, mesothelioma,

ovary, sarcoma, stomach, uterus, Medulloblastoma, colorec-

tal cancer, pancreatic cancer. Additional examples include,

thyroid carcinoma, cholangiocarcinoma, pancreatic adeno-

carcinoma, skin cutaneous melanoma, colon adenocarci-

noma, rectum adenocarcinoma, stomach adenocarcinoma,

esophageal carcinoma, head and neck squamous cell carci-
noma, breast invasive carcinoma, lung adenocarcinoma,
lung squamous cell carcinoma, Hodgkin’s Disease, Non-
Hodgkin’s Lymphoma, multiple myeloma, neuroblastoma,
glioma, glioblastoma multiforme, ovarian cancer, rhab-
domyosarcoma, primary thrombocytosis, primary macro-
globulinemia, primary brain tumors, cancer, malignant pan-
creatic insulanoma, malignant carcinoid, urinary bladder
cancer, premalignant skin lesions, testicular cancer, lympho-
mas, thyroid cancer, neuroblastoma, esophageal cancer,
genitourinary tract cancer, malignant hypercalcemia, endo-
metrial cancer, adrenal cortical cancer, neoplasms of the
endocrine or exocrine pancreas, medullary thyroid cancer,
medullary thyroid carcinoma, melanoma, colorectal cancer,
papillary thyroid cancer, hepatocellular carcinoma, or pros-
tate cancer.

The term “congenital adrenal hyperplasia” or “CAH” are
any of several autosomal recessive diseases resulting from
mutations of genes for enzymes mediating the biochemical
steps of production of mineralocorticoids, glucocorticoids or
sex steroids from cholesterol by the adrenal glands (ste-
roidogenesis). These conditions involve excessive or defi-
cient production of sex steroids and can alter development of
primary or secondary sex characteristics in some affected
infants, children, or adults.
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“Adrenal rest tumor” refers to a neoplasm of the testis (or
ovaries) consisting of adrenal tissue. It may be secondary to
hyperplasia of an adrenal gland.

“Testicular adrenal rest tumor(s)” or “TART” and/or ovar-
ian adrenal rest tumor(s) are a complication of congenital
adrenal hyperplasia (CAH), which may develop from ecto-
pic remnants of intra-testicular adrenal tissue stimulated by
adrenocorticotropic hormone (ACTH) hypersecretion.
TART lesions are typically located within the rete testis and
are bilateral, synchronous, nodular and multiple. TART can
lead to testicular structural damage, spermatogenesis disor-
ders, infertility and mass-forming lesions.

The term “leukemia” refers broadly to progressive, malig-
nant diseases of the blood-forming organs and is generally
characterized by a distorted proliferation and development
of leukocytes and their precursors in the blood and bone
marrow. Leukemia is generally clinically classified on the
basis of (1) the duration and character of the disease-acute
or chronic; (2) the type of cell involved; myeloid (myelog-
enous), lymphoid (lymphogenous), or monocytic; and (3)
the increase or non-increase in the number abnormal cells in
the blood-leukemic or aleukemic (subleukemic). Exemplary
leukemias that may be treated with a compound or method
provided herein include, for example, acute nonlymphocytic
leukemia, chronic lymphocytic leukemia, acute granulocytic
leukemia, chronic granulocytic leukemia, acute promyelo-
cytic leukemia, adult T-cell leukemia, aleukemic leukemia,
a leukocythemic leukemia, basophylic leukemia, blast cell
leukemia, bovine leukemia, chronic myelocytic leukemia,
leukemia cutis, embryonal leukemia, eosinophilic leukemia,
Gross’ leukemia, hairy-cell leukemia, hemoblastic leuke-
mia, hemocytoblastic leukemia, histiocytic leukemia, stem
cell leukemia, acute monocytic leukemia, leukopenic leu-
kemia, lymphatic leukemia, lymphoblastic leukemia, lym-
phocytic leukemia, lymphogenous leukemia, lymphoid leu-
kemia, lymphosarcoma cell leukemia, mast cell leukemia,
megakaryocytic leukemia, micromyeloblastic leukemia,
monocytic leukemia, myeloblastic leukemia, myelocytic
leukemia, myeloid granulocytic leukemia, myelomonocytic
leukemia, Naegeli leukemia, plasma cell leukemia, multiple
myeloma, plasmacytic leukemia, promyelocytic leukemia,
Rieder cell leukemia, Schilling’s leukemia, stem cell leuke-
mia, subleukemic leukemia, or undifferentiated cell leuke-
mia.

The term “sarcoma” generally refers to a tumor which is
made up of a substance like the embryonic connective tissue
and is generally composed of closely packed cells embedded
in a fibrillar or homogeneous substance. Sarcomas that may
be treated with a compound or method provided herein
include a chondrosarcoma, fibrosarcoma, lymphosarcoma,
melanosarcoma, myxosarcoma, osteosarcoma, Abemethy’s
sarcoma, adipose sarcoma, liposarcoma, alveolar soft part
sarcoma, ameloblastic sarcoma, botryoid sarcoma, chloroma
sarcoma, chorio carcinoma, embryonal sarcoma, Wilms’
tumor sarcoma, endometrial sarcoma, stromal sarcoma,
Ewing’s sarcoma, fascial sarcoma, fibroblastic sarcoma,
giant cell sarcoma, granulocytic sarcoma, Hodgkin’s sar-
coma, idiopathic multiple pigmented hemorrhagic sarcoma,
immunoblastic sarcoma of B cells, lymphoma, immunoblas-
tic sarcoma of T-cells, Jensen’s sarcoma, Kaposi’s sarcoma,
Kupffer cell sarcoma, angiosarcoma, leukosarcoma, malig-
nant mesenchymoma sarcoma, parosteal sarcoma, reticulo-
cytic sarcoma, Rous sarcoma, serocystic sarcoma, synovial
sarcoma, or telangiectaltic sarcoma.

The term “melanoma” is taken to mean a tumor arising
from the melanocytic system of the skin and other organs.
Melanomas that may be treated with a compound or method

provided herein include, for example, acral-lentiginous
melanoma, amelanotic melanoma, benign juvenile mela-
noma, Cloudman’s melanoma, S91 melanoma, Harding-
Passey melanoma, juvenile melanoma, lentigo maligna
melanoma, malignant melanoma, nodular melanoma, sub-
ungal melanoma, or superficial spreading melanoma.

The term “carcinoma” refers to a malignant new growth
made up of epithelial cells tending to infiltrate the surround-
ing tissues and give rise to metastases. Exemplary carcino-
mas that may be treated with a compound or method
provided herein include, for example, thyroid carcinoma,
cholangiocarcinoma, pancreatic adenocarcinoma, skin cuta-
neous melanoma, colon adenocarcinoma, rectum adenocar-
cinoma, stomach adenocarcinoma, esophageal carcinoma,
head and neck squamous cell carcinoma, breast invasive
carcinoma, lung adenocarcinoma, lung squamous cell car-
cinoma, medullary thyroid carcinoma, familial medullary
thyroid carcinoma, acinar carcinoma, acinous carcinoma,
adenocystic carcinoma, adenoid cystic carcinoma, carci-
noma adenomatosum, carcinoma of adrenal cortex, alveolar
carcinoma, alveolar cell carcinoma, basal cell carcinoma,
carcinoma basocellulare, basaloid carcinoma, basosqua-
mous cell carcinoma, bronchioalveolar carcinoma, bron-
chiolar carcinoma, bronchogenic carcinoma, cerebriform
carcinoma, cholangiocellular carcinoma, chorionic carci-
noma, colloid carcinoma, comedo carcinoma, corpus carci-
noma, cribriform carcinoma, carcinoma en cuirasse, carci-
noma cutaneum, cylindrical carcinoma, cylindrical cell
carcinoma, duct carcinoma, carcinoma durum, embryonal
carcinoma, encephaloid carcinoma, epiermoid carcinoma,
carcinoma epitheliale adenoides, exophytic carcinoma, car-
cinoma ex ulcere, carcinoma fibrosum, gelatiniforni carci-
noma, gelatinous carcinoma, giant cell carcinoma, carci-
noma gigantocellulare, glandular carcinoma, granulosa cell
carcinoma, hair-matrix carcinoma, hematoid carcinoma,
hepatocellular carcinoma, Hurthle cell carcinoma, hyaline
carcinoma, hypemephroid carcinoma, infantile embryonal
carcinoma, carcinoma in situ, intraepidermal carcinoma,
intraepithelial carcinoma, Krompecher’s carcinoma,
Kulchitzky-cell carcinoma, large-cell carcinoma, lenticular
carcinoma, carcinoma lenticulare, lipomatous carcinoma,
lymphoepithelial carcinoma, carcinoma medullare, medul-
lary carcinoma, melanotic carcinoma, carcinoma molle,
mucinous carcinoma, carcinoma muciparum, carcinoma
mucocellulare, mucoepidermoid carcinoma, carcinoma
mucosum, mucous carcinoma, carcinoma myxomatodes,
nasopharyngeal carcinoma, oat cell carcinoma, carcinoma
ossificans, osteoid carcinoma, papillary carcinoma, peripor-
tal carcinoma, preinvasive carcinoma, prickle cell carci-
noma, pultaceous carcinoma, renal cell carcinoma of kidney,
reserve cell carcinoma, carcinoma sarcomatodes, schneide-
rian carcinoma, scirrhous carcinoma, carcinoma scroti, sig-
net-ring cell carcinoma, carcinoma simplex, small-cell car-
cinoma, solanoid carcinoma, spheroidal cell carcinoma,
spindle cell carcinoma, carcinoma spongiosum, squamous
carcinoma, squamous cell carcinoma, string carcinoma, car-
cinoma telangiectaticum, carcinoma telangiectodes, transi-
tional cell carcinoma, carcinoma tuberosum, tuberous car-
cinoma, verrucous carcinoma, or carcinoma villosum.

The terms “treating” or “treatment” refer to any indicia of
success in the therapy or amelioration of an injury, disease,
pathology or condition, including any objective or subjec-
tive parameter such as abatement; remission; diminishing of
symptoms or making the injury, pathology or condition more
tolerable to the patient; slowing in the rate of degeneration
or decline; making the final point of degeneration less
debilitating; improving a patient’s physical or mental well-
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being. The treatment or amelioration of symptoms can be
based on objective or subjective parameters; including the
results of a physical examination, neuropsychiatric exams,
and/or a psychiatric evaluation. The term “treating” and
conjugations thereof, may include prevention of an injury,
pathology, condition, or disease. In embodiments, treating is
preventing. In embodiments, treating does not include pre-
venting.

“Treating” or “treatment” as used herein (and as well-
understood in the art) also broadly includes any approach for
obtaining beneficial or desired results in a subject’s condi-
tion, including clinical results. Beneficial or desired clinical
results can include, but are not limited to, alleviation or
amelioration of one or more symptoms or conditions, dimin-
ishment of the extent of a disease, stabilizing (i.e., not
worsening) the state of disease, prevention of a disease’s
transmission or spread, delay or slowing of disease progres-
sion, amelioration or palliation of the disease state, dimin-
ishment of the reoccurrence of disease, and remission,
whether partial or total and whether detectable or undetect-
able. In other words, “treatment” as used herein includes any
cure, amelioration, or prevention of a disease. Treatment
may prevent the disease from occurring; inhibit the disease’s
spread; relieve the disease’s symptoms (e.g., ocular pain,
seeing halos around lights, red eye, very high intraocular
pressure), fully or partially remove the disease’s underlying
cause, shorten a disease’s duration, or do a combination of
these things.

“Treating” and “treatment” as used herein include pro-
phylactic treatment. Treatment methods include administer-
ing to a subject a therapeutically effective amount of a
compound described herein. The administering step may
consist of a single administration or may include a series of
administrations. The length of the treatment period depends
on a variety of factors, such as the severity of the condition,
the age of the patient, the concentration of the compound,
the activity of the compositions used in the treatment, or a
combination thereof. It will also be appreciated that the
effective dosage of an agent used for the treatment or
prophylaxis may increase or decrease over the course of a
particular treatment or prophylaxis regime. Changes in dos-
age may result and become apparent by standard diagnostic
assays known in the art. In some instances, chronic admin-
istration may be required. For example, the compositions are
administered to the subject in an amount and for a duration
sufficient to treat the patient.

The term “prevent” refers to a decrease in the occurrence
of disease symptoms in a patient. As indicated above, the
prevention may be complete (no detectable symptoms) or
partial, such that fewer symptoms are observed than would
likely occur absent treatment. In embodiments, prevent
refers to slowing the progression of the disease, disorder or
condition or inhibiting progression thereof to a harmful or
otherwise undesired state.

“Patient” or “subject in need thereof” refers to a living
organism suffering from or prone to a disease or condition
that can be treated by administration of a pharmaceutical
composition as provided herein. Non-limiting examples
include humans, other mammals, bovines, rats, mice, dogs,
monkeys, goat, sheep, cows, deer, and other non-mamma-
lian animals. In some embodiments, a patient is human.

An “effective amount” is an amount sufficient for a
compound to accomplish a stated purpose relative to the
absence of the compound (e.g., achieve the effect for which
it is administered, treat a disease, reduce enzyme activity,
increase enzyme activity, reduce a signaling pathway, or
reduce one or more symptoms of a disease or condition). An

example of an “effective amount” is an amount sufficient to
contribute to the treatment, prevention, or reduction of a
symptom or symptoms of a disease, which could also be
referred to as a “therapeutically effective amount.” A “reduc-
tion” of a symptom or symptoms (and grammatical equiva-
lents of this phrase) means decreasing of the severity or
frequency of the symptom(s), or elimination of the
symptom(s). A “prophylactically effective amount” of a drug
is an amount of a drug that, when administered to a subject,
will have the intended prophylactic effect, e.g., preventing or
delaying the onset (or reoccurrence) of an injury, disease,
pathology or condition, or reducing the likelihood of the
onset (or reoccurrence) of an injury, disease, pathology, or
condition, or their symptoms. The full prophylactic effect
does not necessarily occur by administration of one dose,
and may occur only after administration of a series of doses.
Thus, a prophylactically effective amount may be adminis-
tered in one or more administrations. An “activity decreas-
ing amount,” as used herein, refers to an amount of antago-
nist required to decrease the activity of an enzyme relative
to the absence of the antagonist. A “function disrupting
amount,” as used herein, refers to the amount of antagonist
required to disrupt the function of an enzyme or protein
relative to the absence of the antagonist. The exact amounts
will depend on the purpose of the treatment, and will be
ascertainable by one skilled in the art using known tech-
niques (see, e.g., Lieberman, Pharmaceutical Dosage Forms
(vols. 1-3, 1992); Lloyd, The Art, Science and Technology of
Pharmaceutical Compounding (1999); Pickar, Dosage Cal-
culations (1999); and Remington: The Science and Practice
of Pharmacy, 20th Edition, 2003, Gennaro, Ed., Lippincott,
Williams & Wilkins). The therapeutically effective amount
can be ascertained by measuring relevant physiological
effects, and it can be adjusted in connection with the dosing
regimen and diagnostic analysis of the subject’s condition,
and the like. By way of example, measurement of the serum
level of a CRF1 inhibitor (or, e.g., a metabolite thereof) at a
particular time post-administration may be indicative of
whether a therapeutically effective amount has been admin-
istered.

For any compound described herein, the therapeutically
effective amount can be initially determined from cell cul-
ture assays. Target concentrations will be those concentra-
tions of active compound(s) that are capable of achieving the
methods described herein, as measured using the methods
described herein or known in the art.

Therapeutically effective amounts for use in humans can
also be determined from animal models. For example, a dose
for humans can be formulated to achieve a concentration
that has been found to be effective in animals. The dosage in
humans can be adjusted by monitoring compounds effec-
tiveness and adjusting the dosage upwards or downwards, as
described above. Adjusting the dose to achieve maximal
efficacy in humans based on the methods described above
and other methods is well within the capabilities of the
ordinarily skilled artisan. Adjusting the dose to achieve
maximal therapeutic window efficacy or toxicity in humans
based on the methods described above and other methods is
well within the capabilities of the ordinarily skilled artisan.

The term “therapeutically effective amount,” as used
herein, refers to that amount of the therapeutic agent suffi-
cient to ameliorate the disorder, as described above. For
example, for the given parameter, a therapeutically effective
amount will show an increase or decrease of at least 5%,
10%, 15%, 20%, 25%, 40%, 50%, 60%, 75%, 80%, 90%, or
at least 100%. Therapeutic efficacy can also be expressed as
“-fold” increase or decrease. For example, a therapeutically
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effective amount can have at least a 1.2-fold, 1.5-fold,
2-fold, 5-fold, or more effect over a control.

The terms “QD,” “qd,” and “q.d.” refer to once a day, i.e.,
a drug or therapeutic agent is administered once a day for the
duration of the therapeutic regimen.

The terms “BD,” “bd,” and “b.i.d.” refer to twice a day,
i.e., a drug or therapeutic agent is administered two times a
day for the duration of the therapeutic regimen.

The terms “QID,” “qid,” and “q.i.d.” refer to three times
a day, i.e., a drug or therapeutic agent is administered three
times a day for the duration of the therapeutic regimen.

Dosages may be varied depending upon the requirements
of the patient and the compound being employed. The dose
administered to a patient, in the context of the present
invention should be sufficient to effect a beneficial thera-
peutic response in the patient over time. The size of the dose
also will be determined by the existence, nature, and extent
of any adverse side-effects. Determination of the proper
dosage for a particular situation is within the skill of the
practitioner. Generally, treatment is initiated with smaller
dosages which are less than the optimum dose of the
compound. Thereafter, the dosage is increased by small
increments until the optimum effect under circumstances is
reached. Dosage amounts and intervals can be adjusted
individually to provide levels of the administered compound
effective for the particular clinical indication being treated.
This will provide a therapeutic regimen that is commensu-
rate with the severity of the individual’s disease state.

As used herein, the term “administering” means oral
administration, administration as a suppository, topical con-
tact, intravenous, parenteral, intraperitoneal, intramuscular,
intralesional, intrathecal, intracranial, intranasal or subcuta-
neous administration, or the implantation of a slow-release
device, e.g., a mini-osmotic pump, to a subject. Adminis-
tration is by any route, including parenteral and transmu-
cosal (e.g., buccal, sublingual, palatal, gingival, nasal, vagi-
nal, rectal, or transdermal). Parenteral administration
includes, e.g., intravenous, intramuscular, intra-arteriole,
intradermal, subcutaneous, intraperitoneal, intraventricular,
and intracranial. Other modes of delivery include, but are
not limited to, the use of liposomal formulations, intrave-
nous infusion, transdermal patches, etc. By “co-administer”
it is meant that a composition described herein is adminis-
tered at the same time, just prior to, or just after the
administration of one or more additional therapies (e.g.
anti-cancer agent, chemotherapeutic, or treatment for a
neurodegenerative disease). The compound of the invention
can be administered alone or can be coadministered to the
patient. Coadministration is meant to include simultaneous
or sequential administration of the compound individually or
in combination (more than one compound or agent). Thus,
the preparations can also be combined, when desired, with
other active substances (e.g. to reduce metabolic degrada-
tion). The compositions of the present invention can be
delivered by transdermally, by a topical route, formulated as
applicator sticks, solutions, suspensions, emulsions, gels,
creams, ointments, pastes, jellies, paints, powders, and aero-
sols. Oral preparations include tablets, pills, powder, drag-
ees, capsules, liquids, lozenges, cachets, gels, syrups, slur-
ries, suspensions, etc., suitable for ingestion by the patient.
Solid form preparations include powders, tablets, pills,
capsules, cachets, suppositories, and dispersible granules.
Liquid form preparations include solutions, suspensions,
and emulsions, for example, water or water/propylene glycol
solutions. The compositions of the present invention may
additionally include components to provide sustained
release and/or comfort. Such components include high

molecular weight, anionic mucomimetic polymers, gelling
polysaccharides and finely-divided drug carrier substrates.
These components are discussed in greater detail in U.S. Pat.
Nos. 4,911,920; 5,403,841; 5,212,162; and 4,861,760. The
entire contents of these patents are incorporated herein by
reference in their entirety for all purposes. The compositions
of the present invention can also be delivered as micro-
spheres for slow release in the body. For example, micro-
spheres can be administered via intradermal injection of
drug-containing microspheres, which slowly release subcu-
taneously (see Rao, J. Biomater Sci. Polym. Ed. 7:623-645,
1995; as biodegradable and injectable gel formulations (see,
e.g., Gao Pharm. Res. 12:857-863, 1995); or, as micro-
spheres for oral administration (see, e.g., Eyles, J. Pharm.
Pharmacol. 49:669-674, 1997). In another embodiment, the
formulations of the compositions of the present invention
can be delivered by the use of liposomes which fuse with the
cellular membrane or are endocytosed, i.e., by employing
receptor ligands attached to the liposome, that bind to
surface membrane protein receptors of the cell resulting in
endocytosis. By using liposomes, particularly where the
liposome surface carries receptor ligands specific for target
cells, or are otherwise preferentially directed to a specific
organ, one can focus the delivery of the compositions of the
present invention into the target cells in vivo. (See, e.g.,
Al-Muhammed, J. Microencapsul. 13:293-306, 1996;
Chonn, Curr. Opin. Biotechnol. 6:698-708, 1995; Ostro, Am.
J. Hosp. Pharm. 46:1576-1587, 1989). The compositions of
the present invention can also be delivered as nanoparticles.

By “co-administer” it is meant that a composition
described herein is administered at the same time, just prior
to, or just after the administration of one or more additional
therapies. The compounds of the invention can be admin-
istered alone or can be coadministered to the patient.

Coadministration is meant to include simultaneous or
sequential administration of the compounds individually or
in combination (more than one compound). The composi-
tions of the present invention can be delivered transdermally,
by a topical route, or formulated as applicator sticks, solu-
tions, suspensions, emulsions, gels, creams, ointments,
pastes, jellies, paints, powders, and aerosols.

For any compound described herein, the therapeutically
effective amount can be initially determined from cell cul-
ture assays. Target concentrations will be those concentra-
tions of active compound(s) that are capable of achieving the
methods described herein, as measured using the methods
described herein or known in the art.

Utilizing the teachings provided herein, an effective pro-
phylactic or therapeutic treatment regimen can be planned
that does not cause substantial toxicity and yet is effective to
treat the clinical symptoms demonstrated by the particular
patient. This planning should involve the careful choice of
active compound by considering factors such as compound
potency, relative bioavailability, patient body weight, pres-
ence and severity of adverse side effects, preferred mode of
administration and the toxicity profile of the selected agent.

The compounds described herein can be used in combi-
nation with one another, with other active agents known to
be useful in treating cancer (e.g. colon cancer), cardiovas-
cular disease, metabolic disease, immune or inflammatory
disease or disorder.

In some embodiments, co-administration includes admin-
istering one active agent within 0.5, 1, 2, 4, 6, 8, 10, 12, 16,
20, 24 hours, 2 days, 4 days, 1 week or 1 month of a second
active agent. Co-administration includes administering two
active agents simultaneously, approximately simultaneously
(e.g., within about 1, 5, 10, 15, 20, or 30 minutes of each
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other), or sequentially in any order. In some embodiments,
co-administration can be accomplished by co-formulation,
i.e., preparing a single pharmaceutical composition includ-
ing both active agents.

In other embodiments, the active agents can be formu-
lated separately. In another embodiment, the active and/or
adjunctive agents may be linked or conjugated to one
another. In some embodiments, the compounds described
herein may be combined with treatments for cancer (e.g.
colon cancer), cardiovascular disease, metabolic disease,
immune or inflammatory disease or disorder.

The compounds described herein can be administered to
treat a fertility disease or disorder and/or cancer. In this
regard, the compounds disclosed herein may be adminis-
tered either alone to treat such diseases or disorders or may
be co-administered with another therapeutic agent to treat
such diseases or disorders.

The compounds disclosed herein may be co-administered
with an agonist or antagonist of CRF1 function. The com-
pounds described herein can be co-administered with con-
ventional anti-cancer/chemotherapeutic.

“Anti-cancer agent” is used in accordance with its plain
ordinary meaning and refers to a composition (e.g. com-
pound, drug, antagonist, inhibitor, modulator) having anti-
neoplastic properties or the ability to inhibit the growth or
proliferation of cells. In some embodiments, an anti-cancer
agent is a chemotherapeutic. In some embodiments, an
anti-cancer agent is an agent identified herein having utility
in methods of treating cancer. In some embodiments, an
anti-cancer agent is an agent approved by the FDA or similar
regulatory agency of a country other than the USA, for
treating cancer. Examples of anti-cancer agents include, but
are not limited to, MEK (e.g. MEK1, MEK2, or MEK1 and
MEK2) inhibitors (e.g. XL518, CI-1040, PD035901, selu-
metinib/AZD6244, GSK1120212/trametinib, GDC-0973,
ARRY-162, ARRY-300, AZD8330, PD0325901, U0126,
PD98059, TAK-733, PD318088, AS703026, BAY 869766),
alkylating agents (e.g., cyclophosphamide, ifosfamide,
chlorambucil, busulfan, melphalan, mechlorethamine, ura-
mustine, thiotepa, nitrosoureas, nitrogen mustards (e.g.,
mechloroethamine, cyclophosphamide, chlorambucil,
meiphalan), ethylenimine and methylmelamines (e.g., hex-
amethlymelamine, thiotepa), alkyl sulfonates (e.g., busul-
fan), nitrosoureas (e.g., carmustine, lomusitne, semustine,
streptozocin), triazenes (decarbazine)), anti-metabolites
(e.g., 5-azathioprine, leucovorin, capecitabine, fludarabine,
gemcitabine, pemetrexed, raltitrexed, folic acid analog (e.g.,
methotrexate), or pyrimidine analogs (e.g., fluorouracil,
floxouridine, Cytarabine), purine analogs (e.g., mercaptopu-
rine, thioguanine, pentostatin), etc.), plant alkaloids (e.g.,
vincristine, vinblastine, vinorelbine, vindesine, podophyllo-
toxin, paclitaxel, docetaxel, etc.), topoisomerase inhibitors
(e.g., irinotecan, topotecan, amsacrine, etoposide (VP16),
etoposide phosphate, teniposide, etc.), antitumor antibiotics
(e.g., doxorubicin, adriamycin, daunorubicin, epirubicin,
actinomycin, bleomycin, mitomycin, mitoxantrone, pli-
camycin, etc.), platinum-based compounds (e.g. cisplatin,
oxaloplatin, carboplatin), anthracenedione (e.g., mitoxan-
trone), substituted urea (e.g., hydroxyurea), methyl hydra-
zine derivative (e.g., procarbazine), adrenocortical suppres-
sant (e.g., mitotane, aminoglutethimide),
epipodophyllotoxins (e.g., etoposide), antibiotics (e.g.,
daunorubicin, doxorubicin, bleomycin), enzymes (e.g.,
L-asparaginase), inhibitors of mitogen-activated protein
kinase signaling (e.g. U0126, PD98059, PD184352,
PD0325901, ARRY-142886, SB239063, SP600125, BAY
43-9006, wortmannin, or LY294002, Syk inhibitors, mTOR

inhibitors, antibodies (e.g., rituxan), gossyphol, genasense,
polyphenol E, Chlorofusin, all trans-retinoic acid (ATRA),
bryostatin, tumor necrosis factor-related apoptosis-inducing
ligand (TRAIL), 5-aza-2'-deoxycytidine, all trans retinoic
acid, doxorubicin, vincristine, etoposide, gemcitabine, ima-
tinib (Gleevec®), geldanamycin, 17-N-Allylamino-17-
Demethoxygeldanamycin (17-AAG), flavopiridol,
LY294002, bortezomib, trastuzumab, BAY 11-7082,
PKC412, PD184352, 20-epi-1, 25 dihydroxyvitamin D3;
5-ethynyluracil; abiraterone; aclarubicin; acylfulvene;
adecypenol; adozelesin; aldesleukin; ALL-TK antagonists;
altretamine; ambamustine; amidox; amifostine; aminolevu-
linic acid; amrubicin; amsacrine; anagrelide; anastrozole;
andrographolide; angiogenesis inhibitors; antagonist D;
antagonist G; antarelix; anti-dorsalizing morphogenetic pro-
tein-1; antiandrogen, prostatic carcinoma; antiestrogen; anti-
neoplaston; antisense oligonucleotides; aphidicolin glyci-
nate; apoptosis gene modulators; apoptosis regulators;
apurinic acid; ara-CDP-DL-PTBA; arginine deaminase; asu-
lacrine; atamestane; atrimustine; axinastatin 1; axinastatin 2;
axinastatin 3; azasetron; azatoxin; azatyrosine; baccatin III
derivatives; balanol; batimastat; BCR/ABL antagonists;
benzochlorins; benzoylstaurosporine; beta lactam deriva-
tives; beta-alethine; betaclamycin B; betulinic acid; bFGF
inhibitor; bicalutamide; bisantrene; bisaziridinylspermine;
bisnafide; bistratene A; bizelesin; breflate; bropirimine;
budotitane; buthionine sulfoximine; calcipotriol; calphostin
C; camptothecin derivatives; canarypox IL-2; capecitabine;
carboxamide-amino-triazole; carboxyamidotriazole; CaRest
M3; CARN 700; cartilage derived inhibitor; carzelesin;
casein kinase inhibitors (ICOS); castanospermine; cecropin
B; cetrorelix; chlorins; chloroquinoxaline sulfonamide;
cicaprost; cis-porphyrin; cladribine; clomifene analogues;
clotrimazole; collismycin A; collismycin B; combretastatin
A4; combretastatin analogue; conagenin; crambescidin 816;
crisnatol; cryptophycin 8; cryptophycin A derivatives; cura-
cin A; cyclopentanthraquinones; cycloplatam; cypemycin;
cytarabine ocfosfate; cytolytic factor; cytostatin; daclix-
imab; decitabine; dehydrodidemnin B; deslorelin; dexam-
ethasone; dexifosfamide; dexrazoxane; dexverapamil; diazi-
quone; didemnin B; didox; diethylnorspermine; dihydro-5-
azacytidine; 9-dioxamycin; diphenyl spiromustine;
docosanol; dolasetron; doxifluridine; droloxifene; dronabi-
nol; duocarmycin SA; ebselen; ecomustine; edelfosine;
edrecolomab; eflomithine; elemene; emitefur; epirubicin;
epristeride; estramustine analogue; estrogen agonists; estro-
gen antagonists; etanidazole; etoposide phosphate; exemes-
tane; fadrozole; fazarabine; fenretinide; filgrastim; finas-
teride; flavopiridol; flezelastine; fluasterone; fludarabine;
fluorodaunorunicin hydrochloride; forfenimex; formestane;
fostriecin; fotemustine; gadolinium texaphyrin; gallium
nitrate; galocitabine; ganirelix; gelatinase inhibitors; gemcit-
abine; glutathione inhibitors; hepsulfam; heregulin; hexam-
ethylene bisacetamide; hypericin; ibandronic acid; idarubi-
cin; idoxifene; idramantone; ilmofosine; ilomastat;
imidazoacridones; imiquimod; immunostimulant peptides;
insulin-like growth factor-1 receptor inhibitor; interferon
agonists; interferons; interleukins; iobenguane; iododoxoru-
bicin; ipomeanol, 4-; iroplact; irsogladine; isobengazole;
isohomohalicondrin B; itasetron; jasplakinolide; kahalalide
F; lamellarin-N triacetate; lanreotide; leinamycin; leno-
grastim; lentinan sulfate; leptolstatin; letrozole; leukemia
inhibiting factor; leukocyte alpha interferon; leuprolide+
estrogen+progesterone; leuprorelin; levamisole; liarozole;
linear polyamine analogue; lipophilic disaccharide peptide;
lipophilic platinum compounds; lissoclinamide 7; lobapla-
tin; lombricine; lometrexol; lonidamine; losoxantrone; lov-
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astatin; loxoribine; lurtotecan; lutetium texaphyrin; lysofyl-
line; lytic peptides; maitansine; mannostatin A; marimastat;
masoprocol; maspin; matrilysin inhibitors; matrix metallo-
proteinase inhibitors; menogaril; merbarone; meterelin;
methioninase; metoclopramide; MIF inhibitor; mifepris-
tone; miltefosine; mirimostim; mismatched double stranded
RNA; mitoguazone; mitolactol; mitomycin analogues;
mitonafide; mitotoxin fibroblast growth factor-saporin;
mitoxantrone; mofarotene; molgramostim; monoclonal anti-
body, human chorionic gonadotrophin; monophosphoryl
lipid A+myobacterium cell wall sk; mopidamol; multiple
drug resistance gene inhibitor; multiple tumor suppressor
1-based therapy; mustard anticancer agent; mycaperoxide B;
mycobacterial cell wall extract; myriaporone; N-acetyldina-
line; N-substituted benzamides; nafarelin; nagrestip; nalox-
one+pentazocine; napavin; naphterpin; nartograstim;
nedaplatin; nemorubicin; neridronic acid; neutral endopep-
tidase; nilutamide; nisamycin; nitric oxide modulators;
nitroxide antioxidant; nitrullyn; O6-benzylguanine; oct-
reotide; okicenone; oligonucleotides; onapristone; ondanse-
tron; ondansetron; oracin; oral cytokine inducer; ormaplatin;
osaterone; oxaliplatin; oxaunomycin; palauamine; palmi-
toylrhizoxin; pamidronic acid; panaxytriol; panomifene;
parabactin; pazelliptine; pegaspargase; peldesine; pentosan
polysulfate sodium; pentostatin; pentrozole; perflubron; per-
fosfamide; perillyl alcohol; phenazinomycin; phenylacetate;
phosphatase inhibitors; picibanil; pilocarpine hydrochloride;
pirarubicin; piritrexim; placetin A; placetin B; plasminogen
activator inhibitor; platinum complex; platinum compounds;
platinum-triamine complex; porfimer sodium; porfiromycin;
prednisone; propyl bis-acridone; prostaglandin J2; protea-
some inhibitors; protein A-based immune modulator; pro-
tein kinase C inhibitor; protein kinase C inhibitors, microal-
gal; protein tyrosine phosphatase inhibitors; purine
nucleoside phosphorylase inhibitors; purpurins; pyrazolo-
acridine; pyridoxylated hemoglobin polyoxyethylerie con-
jugate; raf antagonists; raltitrexed; ramosetron; ras farnesyl
protein transferase inhibitors; ras inhibitors; ras-GAP inhibi-
tor; retelliptine demethylated; rhenium Re 186 etidronate;
rhizoxin; ribozymes; RII retinamide; rogletimide;
rohitukine; romurtide; roquinimex; rubiginone B1; ruboxyl;
safingol; saintopin; SarCNU; sarcophytol A; sargramostim;
Sdi 1 mimetics; semustine; senescence derived inhibitor 1;
sense oligonucleotides; signal transduction inhibitors; signal
transduction modulators; single chain antigen-binding pro-
tein; sizofuran; sobuzoxane; sodium borocaptate; sodium
phenylacetate; solverol; somatomedin binding protein; son-
ermin; sparfosic acid; spicamycin D; spiromustine; spleno-
pentin; spongistatin 1; squalamine; stem cell inhibitor; stem-
cell division inhibitors; stipiamide; stromelysin inhibitors;
sulfinosine; superactive vasoactive intestinal peptide antago-
nist; suradista; suramin; swainsonine; synthetic glycosami-
noglycans; tallimustine; tamoxifen methiodide; tauromus-
tine; tazarotene; tecogalan sodium; tegafur; tellurapyrylium;
telomerase inhibitors; temoporfin; temozolomide; tenipo-
side; tetrachlorodecaoxide; tetrazomine; thaliblastine; thio-
coraline; thrombopoietin; thrombopoietin mimetic; thymal-
fasin; thymopoietin receptor agonist; thymotrinan; thyroid
stimulating hormone; tin ethyl etiopurpurin; tirapazamine;
titanocene bichloride; topsentin; toremifene; totipotent stem
cell factor; translation inhibitors; tretinoin; triacetyluridine;
triciribine; trimetrexate; triptorelin; tropisetron; turosteride;
tyrosine kinase inhibitors; tyrphostins; UBC inhibitors;
ubenimex; urogenital sinus-derived growth inhibitory fac-
tor; urokinase receptor antagonists; vapreotide; variolin B;
vector system, erythrocyte gene therapy; velaresol;
veramine; verdins; verteporfin; vinorelbine; vinxaltine;

vitaxin; vorozole; zanoterone; zeniplatin; zilascorb; zinos-
tatin stimalamer, Adriamycin, Dactinomycin, Bleomycin,
Vinblastine, Cisplatin, acivicin; aclarubicin; acodazole
hydrochloride; acronine; adozelesin; aldesleukin; altret-
amine; ambomycin; ametantrone acetate; aminoglutethim-
ide; amsacrine; anastrozole; anthramycin; asparaginase;
asperlin; azacitidine; azetepa; azotomycin; batimastat; ben-
zodepa; bicalutamide; bisantrene hydrochloride; bisnafide
dimesylate; bizelesin; bleomycin sulfate; brequinar sodium;
bropirimine; busulfan; cactinomycin; calusterone; carace-
mide; carbetimer; carboplatin; carmustine; carubicin hydro-
chloride; carzelesin; cedefingol; chlorambucil; cirolemycin;
cladribine; crisnatol mesylate; cyclophosphamide; cytara-
bine; dacarbazine; daunorubicin hydrochloride; decitabine;
dexormaplatin; dezaguanine; dezaguanine mesylate; diazi-
quone; doxorubicin; doxorubicin hydrochloride; drolox-
ifene; droloxifene citrate; dromostanolone propionate; dua-
zomycin; edatrexate; eflornithine hydrochloride;
elsamitrucin; enloplatin; enpromate; epipropidine; epirubi-
cin hydrochloride; erbulozole; esorubicin hydrochloride;
estramustine; estramustine phosphate sodium; etanidazole;
etoposide; etoposide phosphate; etoprine; fadrozole hydro-
chloride; fazarabine; fenretinide; floxuridine; fludarabine
phosphate; fluorouracil; fluorocitabine; fosquidone; fostrie-
cin sodium; gemcitabine; gemcitabine hydrochloride;
hydroxyurea; idarubicin hydrochloride; ifosfamide; iimo-
fosine; interleukin I1 (including recombinant interleukin II,
or rlL.sub.2), interferon alfa-2a; interferon alfa-2b; inter-
feron alfa-n1; interferon alfa-n3; interferon beta-1a; inter-
feron gamma-Ib; iproplatin; irinotecan hydrochloride; lan-
reotide acetate; letrozole; leuprolide acetate; liarozole
hydrochloride; lometrexol sodium; lomustine; losoxantrone
hydrochloride; masoprocol; maytansine; mechlorethamine
hydrochloride; megestrol acetate; melengestrol acetate; mel-
phalan; menogaril; mercaptopurine; methotrexate; methotr-
exate sodium; metoprine; meturedepa; mitindomide; mito-
carcin; mitocromin; mitogillin; mitomalcin; mitomycin;
mitosper; mitotane; mitoxantrone hydrochloride; mycophe-
nolic acid; nocodazoie; nogalamycin; ormaplatin; oxisuran;
pegaspargase; peliomycin; pentamustine; peplomycin sul-
fate; perfosfamide; pipobroman; piposulfan; piroxantrone
hydrochloride; plicamycin; plomestane; porfimer sodium;
porfiromycin; prednimustine; procarbazine hydrochloride;
puromycin; puromycin hydrochloride; pyrazofurin; ribo-
prine; rogletimide; safingol; safingol hydrochloride; semus-
tine; simtrazene; sparfosate sodium; sparsomycin; spiroger-
manium hydrochloride; spiromustine; spiroplatin;
streptonigrin; streptozocin; sulofenur; talisomycin; teco-
galan sodium; tegafur; teloxantrone hydrochloride;
temoporfin; teniposide; teroxirone; testolactone; thia-
miprine; thioguanine; thiotepa; tiazofurin; tirapazamine;
toremifene citrate; trestolone acetate; triciribine phosphate;
trimetrexate; trimetrexate glucuronate; triptorelin; tubulo-
zole hydrochloride; uracil mustard; uredepa; vapreotide;
verteporfin; vinblastine sulfate; vincristine sulfate; vin-
desine; vindesine sulfate; vinepidine sulfate; vinglycinate
sulfate; vinleurosine sulfate; vinorelbine tartrate; vinrosidine
sulfate; vinzolidine sulfate; vorozole; zeniplatin; zinostatin;
zorubicin hydrochloride, agents that arrest cells in the G2-M
phases and/or modulate the formation or stability of micro-
tubules, (e.g. Taxol™ (i.e. paclitaxel), Taxotere™, com-
pounds comprising the taxane skeleton, Erbulozole (i.e.
R-55104), Dolastatin 10 (i.e. DLS-10 and NSC-376128),
Mivobulin isethionate (i.e. as CI-980), Vincristine, NSC-
639829, Discodermolide (i.e. as NVP—XX-A-296), ABT-
751 (Abbott, i.e. E-7010), Altorhyrtins (e.g. Altorhyrtin A
and Altorhyrtin C), Spongistatins (e.g. Spongistatin 1,
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Spongistatin 2, Spongistatin 3, Spongistatin 4, Spongistatin
5, Spongistatin 6, Spongistatin 7, Spongistatin 8, and Spong-
istatin 9), Cemadotin hydrochloride (i.e. LU-103793 and
NSC-D-669356), Epothilones (e.g. Epothilone A, Epoth-
ilone B, Epothilone C (i.e. desoxyepothilone A or dEpoA),
Epothilone D (i.e. KOS-862, dEpoB, and desoxyepothilone
B), Epothilone E, Epothilone F, Epothilone B N-oxide,
Epothilone A N-oxide, 16-aza-epothilone B, 21-aminoe-
pothilone B (i.e. BMS-310705), 21-hydroxyepothilone D
(i.e. Desoxyepothilone F and dEpoF), 26-fluoroepothilone,
Auristatin PE (i.e. NSC-654663), Soblidotin (i.e. TZT-
1027), LS-4559-P (Pharmacia, i.e. LS-4577), LS-4578
(Pharmacia, i.e. LS-477-P), LS-4477 (Pharmacia), LS-4559
(Pharmacia), RPR-112378 (Aventis), Vincristine sulfate,
DZ-3358 (Daiichi), FR-182877 (Fujisawa, i.e. WS-9885B),
GS-164 (Takeda), GS-198 (Takeda), KAR-2 (Hungarian
Academy of Sciences), BSF-223651 (BASF, i.e. ILX-651
and LU-223651), SAH-49960 (Lilly/Novartis), SDZ-
268970 (Lilly/Novartis), AM-97 (Armad/Kyowa Hakko),
AM-132 (Armad), AM-138 (Armad/Kyowa Hakko), IDN-
5005 (Indena), Cryptophycin 52 (i.e. LY-355703), AC-7739
(Ajinomoto, i.e. AVE-8063A and CS-39·HCl), AC-7700
(Ajinomoto, i.e. AVE-8062, AVE-8062A, CS-39-L-Ser·HCl,
and RPR-258062A), Vitilevuamide, Tubulysin A, Canaden-
sol, Centaureidin (i.e. NSC-106969), T-138067 (Tularik, i.e.
T-67, TL-138067 and TI-138067), COBRA-1 (Parker
Hughes Institute, i.e. DDE-261 and WHI-261), H10 (Kansas
State University), H16 (Kansas State University), Oncocidin
A1 (i.e. BTO-956 and DIME), DDE-313 (Parker Hughes
Institute), Fijianolide B, Laulimalide, SPA-2 (Parker Hughes
Institute), SPA-1 (Parker Hughes Institute, i.e. SPIKET-P),
3-IAABU (Cytoskeleton/Mt. Sinai School of Medicine, i.e.
MF-569), Narcosine (also known as NSC-5366), Nascapine,
D-24851 (Asta Medica), A-105972 (Abbott), Hemiasterlin,
3-BAABU (Cytoskeleton/Mt. Sinai School of Medicine, i.e.
MF-191), TMPN (Arizona State University), Vanadocene
acetylacetonate, T-138026 (Tularik), Monsatrol, inanocine
(i.e. NSC-698666), 3-IAABE (Cytoskeleton/Mt. Sinai
School of Medicine), A-204197 (Abbott), T-607 (Tuiarik,
i.e. T-900607), RPR-115781 (Aventis), Eleutherobins (such
as Desmethyleleutherobin, Desaetyleleutherobin, lso-
eleutherobin A, and Z-Eleutherobin), Caribaeoside, Carib-
aeolin, Halichondrin B, D-64131 (Asta Medica), D-68144
(Asta Medica), Diazonamide A, A-293620 (Abbott), NPI-
2350 (Nereus), Taccalonolide A, TUB-245 (Aventis),
A-259754 (Abbott), Diozostatin, (−)-Phenylahistin (i.e.
NSCL-96F037), D-68838 (Asta Medica), D-68836 (Asta
Medica), Myoseverin B, D-43411 (Zentaris, i.e. D-81862),
A-289099 (Abbott), A-318315 (Abbott), HTI-286 (i.e. SPA-
110, trifluoroacetate salt) (Wyeth), D-82317 (Zentaris),
D-82318 (Zentaris), SC-12983 (NC), Resverastatin phos-
phate sodium, BPR—OY-007 (National Health Research
Institutes), and SSR-250411 (Sanofi)), steroids (e.g., dex-
amethasone), finasteride, aromatase inhibitors, gonadotro-
pin-releasing hormone agonists (GnRH) such as goserelin or
leuprolide, adrenocorticosteroids (e.g., prednisone), proges-
tins (e.g., hydroxyprogesterone caproate, megestrol acetate,
medroxyprogesterone acetate), estrogens (e.g., diethlystil-
bestrol, ethinyl estradiol), antiestrogen (e.g., tamoxifen),
androgens (e.g., testosterone propionate, fluoxymesterone),
antiandrogen (e.g., flutamide), immunostimulants (e.g.,
Bacillus Calmette-Guérin (BCG), levamisole, interleukin-2,
alpha-interferon, etc.), monoclonal antibodies (e.g., anti-
CD20, anti-HER2, anti-CD52, anti-HLA-DR, and anti-
VEGF monoclonal antibodies), immunotoxins (e.g., anti-
CD33 monoclonal antibody-calicheamicin conjugate, anti-
CD22 monoclonal antibody-pseudomonas exotoxin

conjugate, etc.), radioimmunotherapy (e.g., anti-CD20
monoclonal antibody conjugated to 111In, 90Y, or 131I, etc.),
triptolide, homoharringtonine, dactinomycin, doxorubicin,
epirubicin, topotecan, itraconazole, vindesine, cerivastatin,
vincristine, deoxyadenosine, sertraline, pitavastatin, irinote-
can, clofazimine, 5-nonyloxytryptamine, vemurafenib, dab-
rafenib, erlotinib, gefitinib, EGFR inhibitors, epidermal
growth factor receptor (EGFR)-targeted therapy or thera-
peutic (e.g. gefitinib (Iressa™), erlotinib (Tarceva™), cetux-
imab (Erbitux™), lapatinib (Tykerb™), panitumumab
(Vectibix™), vandetanib (Caprelsa™), afatinib/BIBW2992,
CI-1033/canertinib, neratinib/HKI-272, CP-724714, TAK-
285, AST-1306, ARRY334543, ARRY-380, AG-1478,
dacomitinib/PF299804, OSI-420/desmethyl erlotinib,
AZD8931, AEE788, pelitinib/EKB-569, CUDC-101,
WZ8040, WZ4002, WZ3146, AG-490, XL647, PD153035,
BMS-599626), sorafenib, imatinib, sunitinib, dasatinib, or
the like.

“Chemotherapeutic” or “chemotherapeutic agent” is used
in accordance with its plain ordinary meaning and refers to
a chemical composition or compound having antineoplastic
properties or the ability to inhibit the growth or proliferation
of cells.

The compounds disclosed herein may be co-administered
with an antiproliferative/antineoplastic drug or a combina-
tion thereof, as used in medical oncology, such as an
alkylating agent (for example cis-platin, carboplatin, cyclo-
phosphamide, nitrogen mustard, melphalan, chlorambucil,
busulphan or a nitrosourea); an antimetabolite (for example
an antifolate such as a fluoropyrimidine like 5-fluorouracil
or tegafur, raltitrexed, methotrexate, cytosine arabinoside,
hydroxyurea, gemcitabine or paclitaxel); an antitumour anti-
biotic (for example an anthracycline such as adriamycin,
bleomycin, doxorubicin, daunomycin, epirubicin, idarubi-
cin, mitomycin-C, dactinomycin or mithramycin); an anti-
mitotic agent (for example a vinca alkaloid such as vincris-
tine, vinblastine, vindesine or vinorelbine, or a taxoid such
as taxol or taxotere); or a topoisomerase inhibitor (for
example an epipodophyllotoxin such as etoposide, tenipo-
side, amsacrine, topotecan or a camptothecin); (ii) a cyto-
static agent such as an antioestrogen (for example tamox-
ifen, toremifene, raloxifene, droloxifene or iodoxyfene), an
oestrogen receptor down regulator (for example fulvestrant),
an antiandrogen (for example bicalutamide, flutamide, nilu-
tamide or cyproterone acetate), a LHRH antagonist or
LHRH agonist (for example goserelin, leuprorelin or buser-
elin), a progestogen (for example megestrol acetate), an
aromatase inhibitor (for example as anastrozole, letrozole,
vorazole or exemestane) or an inhibitor of 5.alpha.-reductase
such as finasteride; (iii) an agent which inhibits cancer cell
invasion (for example a metalloproteinase inhibitor like
marimastat or an inhibitor of urokinase plasminogen acti-
vator receptor function); (iv) an inhibitor of growth factor
function, for example: a growth factor antibody (for example
the anti-erbb2 antibody trastuzumab, or the anti-erbb1 anti-
body cetuximab [C225]), a farnesyl transferase inhibitor, a
tyrosine kinase inhibitor or a serine/threonine kinase inhibi-
tor, an inhibitor of the epidermal growth factor family (for
example an EGFR family tyrosine kinase inhibitor such as
N-(3-chloro-4-fluorophenyl)-7-methoxy-6-(3-morpholino-
propoxy)quinazoli-n-4-amine (gefitinib, AZD 1839), N-(3-
ethynylphenyl)-6,7-bis(2-methoxyethoxy)quinazolin-4-
amine (erlotinib, OSI-774) or 6-acrylamido-N-(3-chloro-4-
fluorophenyl)-7-(3-morpholinopropoxy)quinazoli-n-4-
amine (CI 1033)), an inhibitor of the platelet-derived growth
factor family, or an inhibitor of the hepatocyte growth factor
family; (v) an antiangiogenic agent such as one which
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inhibits the effects of vascular endothelial growth factor (for
example the anti-vascular endothelial cell growth factor
antibody bevacizumab, a compound disclosed in WO
97/22596, WO 97/30035, WO 97/32856 or WO 98/13354),
or a compound that works by another mechanism (for
example linomide, an inhibitor of integrin .alpha.v.beta.3
function or an angiostatin); (vi) a vascular damaging agent
such as combretastatin A4, or a compound disclosed in WO
99/02166, WO 00/40529, WO 00/41669, WO 01/92224,
WO 02/04434 or WO 02/08213; (vii) an agent used in
antisense therapy, for example one directed to one of the
targets listed above, such as ISIS 2503, an anti-ras antisense;
(viii) an agent used in a gene therapy approach, for example
approaches to replace aberrant genes such as aberrant p53 or
aberrant BRCA1 or BRCA2, GDEPT (gene-directed
enzyme pro-drug therapy) approaches such as those using
cytosine deaminase, thymidine kinase or a bacterial nitrore-
ductase enzyme and approaches to increase patient tolerance
to chemotherapy or radiotherapy such as multi-drug resis-
tance gene therapy; or (ix) an agent used in an immuno-
therapeutic approach, for example ex-vivo and in-vivo
approaches to increase the immunogenicity of patient
tumour cells, such as transfection with cytokines such as
interleukin 2, interleukin 4 or granulocyte-macrophage
colony stimulating factor, approaches to decrease T-cell
anergy, approaches using transfected immune cells such as
cytokine-transfected dendritic cells, approaches using cyto-
kine-transfected tumour cell lines and approaches using
anti-idiotypic antibodies.

In embodiments, the compounds disclosed herein can be
co-administered with an antibody, such as a monoclonal
antibody targeting B-Lymphocytes (such as CD20 (ritux-
imab), MRA-aIL16R and T-Lymphocytes, CTLA4-Ig,
HuMax I1-15) or antibody modulating Ig function such as
anti-IgE (for example omalizumab).

In embodiments, treatment of cancer includes adminis-
tration of an effective amount of at least two of the follow-
ing: a CRF1 inhibitor, an inhibitor of the PD-L1/PD-1
pathway, an inhibitor of CTLA-4, an agonistic antibody of
CD137 (4-1BB). In some embodiments, the method may
comprise the use of two or more combinations.

In a further embodiment, the compounds described herein
can be co-administered with conventional radiotherapeutic
agents including, but not limited to, radionuclides such as
conventional radiotherapeutic agents including, but not lim-
ited to, radionuclides such as 47Sc, 64Cu, 67Cu, 89Sr, 86Y,
87Y, 90Y, 105Rh, 111Ag, 111In, 117mSn, 149Pm, 153Sm, 166Ho,
177Lu, 186Re, 188Re, 211At, and 212Bi, optionally conjugated
to antibodies directed against tumor antigens.

In addition, a CRF1 inhibitor may be combined with the
therapeutic administration of immune cells, sometimes
referred to as adoptive cell transfer. These cells may be cells
from the patient, a genetically related or unrelated donor,
they may be genetically modified (e.g. CAR-T cells, NK
cells, etc), cell lines, genetically modified cell lines and live
or dead versions of the above. CRF1 inhibitors may also be
combined with vaccines of any kind (e.g. protein/peptide,
viral, bacterial, cellular) to stimulate immune responses to
cancer.

The CRF1 inhibitors/CRF1 antagonists disclosed herein
can be administered by any acceptable route, such oral,
intraadiposal, intraarterial, intraarticular, intracranial, intra-
dermal, intralesional, intramusculay, intranasal, intraocu-
laral, intrapericardial, intraperitoneal, intrapleural, intrapro-
statical, intrarectal, intrathecal, intratracheal, intratumoral,
intraumbilical, intravaginal, intravenousl, intravesicullar,
intravitreal, liposomal, local, mucosal, parenteral, rectal,

subconjunctival, subcutaneous, sublingual, topical, trans-
buccal, transdermal, vaginal, in cremes, in lipid composi-
tions, via a catheter, via a lavage, via continuous infusion,
via infusion, via inhalation, via injection, via local delivery,
via localized perfusion, bathing target cells directly, or any
combination thereof.

The CRF1 inhibitors/CRF1 antagonists disclosed herein
can be administered by any acceptable route, such oral,
intraadiposal, intraarterial, intraarticular, intracranial, intra-
dermal, intralesional, intramusculay, intranasal, intraocu-
laral, intrapericardial, intraperitoneal, intrapleural, intrapro-
statical, intrarectal, intrathecal, intratracheal, intratumoral,
intraumbilical, intravaginal, intravenousl, intravesicullar,
intravitreal, liposomal, local, mucosal, parenteral, rectal,
subconjunctival, subcutaneous, sublingual, topical, trans-
buccal, transdermal, vaginal, in cremes, in lipid composi-
tions, via a catheter, via a lavage, via continuous infusion,
via infusion, via inhalation, via injection, via local delivery,
via localized perfusion, bathing target cells directly, or any
combination thereof.

The CRF1 inhibitors/CRF1 antagonists disclosed herein
may be administered once daily until study reached end-
point. The CRF1 inhibitors/CRF1 antagonists disclosed
herein may be administered at least three times but in some
studies four or more times depending on the length of the
study and/or the design of the study.

The methods disclosed herein may be used in combina-
tion with additional cancer therapy. In some embodiments,
the distinct cancer therapy comprises surgery, radiotherapy,
chemotherapy, toxin therapy, immunotherapy, cryotherapy
or gene therapy. In some embodiments, the cancer is a
chemotherapy-resistant or radio-resistant cancer.

A “cell” as used herein, refers to a cell carrying out
metabolic or other function sufficient to preserve or replicate
its genomic DNA. A cell can be identified by well-known
methods in the art including, for example, presence of an
intact membrane, staining by a particular dye, ability to
produce progeny or, in the case of a gamete, ability to
combine with a second gamete to produce a viable offspring.
Cells may include prokaryotic and eukaroytic cells. Pro-
karyotic cells include but are not limited to bacteria. Eukary-
otic cells include but are not limited to yeast cells and cells
derived from plants and animals, for example mammalian,
insect (e.g., spodoptera) and human cells. Cells may be
useful when they are naturally nonadherent or have been
treated not to adhere to surfaces, for example by trypsini-
zation.

“Control” or “control experiment” is used in accordance
with its plain ordinary meaning and refers to an experiment
in which the subjects or reagents of the experiment are
treated as in a parallel experiment except for omission of a
procedure, reagent, or variable of the experiment. In some
instances, the control is used as a standard of comparison in
evaluating experimental effects. In some embodiments, a
control is the measurement of the activity of a protein in the
absence of a compound as described herein (including
embodiments and examples).

The term “modulator” refers to a composition that
increases or decreases the level of a target molecule or the
function of a target molecule or the physical state of the
target of the molecule. In some embodiments, a CRF1
associated disease modulator is a compound that reduces the
severity of one or more symptoms of a disease associated
with CRF1 (e.g. an endocrine disorder, a cancer including
but not limited to TART or OART). A CRF1 modulator is a
compound that increases or decreases the activity or func-
tion or level of activity or level of function of CRF1. A
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modulator may act alone, or it may use a cofactor, e.g., a
protein, metal ion, or small molecule. Examples of modu-
lators include small molecule compounds and other bioor-
ganic molecules. Numerous libraries of small molecule
compounds (e.g., combinatorial libraries) are commercially
available and can serve as a starting point for identifying a
modulator. The skilled artisan is able to develop one or more
assays (e.g., biochemical or cell-based assays) in which such
compound libraries can be screened in order to identify one
or more compounds having the desired properties; thereaf-
ter, the skilled medicinal chemist is able to optimize such
one or more compounds by, for example, synthesizing and
evaluating analogs and derivatives thereof. Synthetic and/or
molecular modeling studies can also be utilized in the
identification of an activator.

The term “modulate” is used in accordance with its plain
ordinary meaning and refers to the act of changing or
varying one or more properties. “Modulation” refers to the
process of changing or varying one or more properties. For
example, as applied to the effects of a modulator on a target
protein, to modulate means to change by increasing or
decreasing a property or function of the target molecule or
the amount of the target molecule. In embodiments, the
terms “modulate”, “modulation” and the like refer to the
ability of a molecule (e.g., an activator or an inhibitor) to
increase or decrease the function or activity of CRF1, either
directly or indirectly, relative to the absence of the molecule.

The term “associated” or “associated with” in the context
of a substance or substance activity or function associated
with a disease (e.g. a protein associated disease, an endo-
crine disorder, a disease associated with CRF1 activity, a
CRF1 associated disease (e.g., testicular adrenal rest tumors
(TART) or ovarian adrenal rest tumors (OART)) means that
the disease (e.g., testicular adrenal rest tumors (TART) or
ovarian adrenal rest tumors (OART)) is caused by (in whole
or in part), or a symptom of the disease is caused by (in
whole or in part) the substance or substance activity or
function. For example, an endocrine disorder associated
with CRF1 activity or function may be an endocrine disorder
that results (entirely or partially) from aberrant CRF1 func-
tion (e.g. enzyme activity, protein-protein interaction, sig-
naling pathway) or an endocrine disorder wherein a particu-
lar symptom of the disease is caused (entirely or partially) by
aberrant CRF1 activity or function. As used herein, what is
described as being associated with a disease, if a causative
agent, could be a target for treatment of the disease. For
example, an endocrine disorder associated with CRF1 activ-
ity or function or a CRF1 associated disease (e.g., an endo-
crine disorder including but not limited to TART or OART),
may be treated with a compound described herein (e.g.,
CRF1 modulator, CRF1 inhibitor, or CRF1 antagonist), in the
instance where increased CRF1 activity or function (e.g.
signaling pathway activity) causes the disease (e.g., an
endocrine disorder such as TART or OART). For example,
an endocrine disorder associated with CRF1 activity or
function or a CRF1 associated endocrine disorder, may be
treated with an CRF1 modulator or CRF1 inhibitor, in the
instance where increased CRF1 activity or function (e.g.
signaling pathway activity) causes the disease.

The term “aberrant” as used herein refers to different from
normal. When used to describe enzymatic activity or protein
function, aberrant refers to activity or function that is greater
or less than a normal control or the average of normal
non-diseased control samples. Aberrant activity may refer to
an amount of activity that results in a disease, wherein
returning the aberrant activity to a normal or non-disease-
associated amount (e.g. by administering a compound or

using a method as described herein), results in reduction of
the disease or one or more disease symptoms.

The term “signaling pathway” as used herein refers to a
series of interactions between cellular and optionally extra-
cellular components (e.g. proteins, nucleic acids, small
molecules, ions, lipids) that conveys a change in one com-
ponent to one or more other components, which in turn may
convey a change to additional components, which is option-
ally propogated to other signaling pathway components. For
example, binding of a CRF1 with a compound as described
herein may reduce the level of a product of the CRF1

catalyzed reaction or the level of a downstream derivative of
the product or binding may reduce the interactions between
the CRF1 or a reaction product and downstream effectors or
signaling pathway components (e.g., MAP kinase pathway),
resulting in changes in cell growth, proliferation, or survival.

As used herein, the terms “corticotropin-releasing factor
type-1,” “CRF1,” “corticotropin-releasing hormone receptor
1,” and “CHHR1” and all other related art-accepted terms,
many of which are set forth below, refer to a compound
capable of modulating, either directly or indirectly, the CRF1

receptor in an in vitro assay, an in vivo model, and/or other
means indicative of therapeutic efficacy. The terms also refer
to a compound that exhibits at least some therapeutic benefit
in a human subject.

The phrase “in a sufficient amount to effect a change”
means that there is a detectable difference between a level of
an indicator measured before (e.g., a baseline level) and after
administration of a particular therapy. Indicators include any
objective parameter (e.g., serum concentration) or subjective
parameter (e.g., a subject’s feeling of well-being).

The “activity” of a molecule may describe or refer to the
binding of the molecule to a ligand or to a receptor; to
catalytic activity; to the ability to stimulate gene expression
or cell signaling, differentiation, or maturation; to antigenic
activity; to the modulation of activities of other molecules;
and the like. The term “proliferative activity” encompasses
an activity that promotes, that is necessary for, or that is
specifically associated with, for example, normal cell divi-
sion, as well as cancer, tumors, dysplasia, cell transforma-
tion, metastasis, and angiogenesis.

“Substantially pure” indicates that a component makes up
greater than about 50% of the total content of the compo-
sition, and typically greater than about 60% of the total
polypeptide content. More typically, “substantially pure”
refers to compositions in which at least 75%, at least 85%,
at least 90% or more of the total composition is the com-
ponent of interest. In some cases, the polypeptide will make
up greater than about 90%, or greater than about 95% of the
total content of the composition (percentage in a weight per
weight basis).

The terms “specifically binds” and “selectively binds,”
when referring to a ligand/receptor, antibody/antigen, or
other binding pair, indicates a binding reaction which is
determinative of the presence of the protein in a heteroge-
neous population of proteins and other biologics. Thus,
under designated conditions, a specified ligand binds to a
particular receptor and does not bind in a significant amount
to other proteins present in the sample. The antibody, or
binding composition derived from the antigen-binding site
of an antibody, of the contemplated method binds to its
antigen, or a variant or mutein thereof, with an affinity that
is at least two-fold greater, at least 10-times greater, at least
20-times greater, or at least 100-times greater than the
affinity with any other antibody, or binding composition
derived therefrom. In embodiments, the antibody will have
an affinity that is greater than about 109 liters/mol, as
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determined by, e.g., Scatchard analysis (Munsen, et al.

(1980) Analyt. Biochem. 107:220-239).

The terms “DNA,” “nucleic acid,” “nucleic acid mol-

ecule,” “polynucleotide” and the like are used interchange-

ably herein to refer to a polymeric form of nucleotides of any

length, either deoxyribonucleotides or ribonucleotides, or

analogs thereof. Non-limiting examples of polynucleotides

include linear and circular nucleic acids, messenger RNA

(mRNA), complementary DNA (cDNA), recombinant poly-

nucleotides, vectors, probes, primers and the like.

As used herein, the terms “variants” and “homologs” are

used interchangeably to refer to amino acid or nucleic acid

sequences that are similar to reference amino acid or nucleic

acid sequences, respectively. The term encompasses natu-

rally-occurring variants and non-naturally-occurring vari-

ants. Naturally-occurring variants include homologs (poly-

peptides and nucleic acids that differ in amino acid or
nucleotide sequence, respectively, from one species to
another), and allelic variants (polypeptides and nucleic acids
that differ in amino acid or nucleotide sequence, respec-
tively, from one individual to another within a species).
Thus, variants and homologs encompass naturally occurring
amino acid and nucleic acid sequences encoded thereby and
their isoforms, as well as splice variants of a protein or gene.
The terms also encompass nucleic acid sequences that vary
in one or more bases from a naturally-occurring nucleic acid
sequence but still translate into an amino acid sequence that
corresponds to the naturally-occurring protein due to degen-
eracy of the genetic code. Non-naturally-occurring variants
and homologs include polypeptides and nucleic acids that
comprise a change in amino acid or nucleotide sequence,
respectively, where the change in sequence is artificially
introduced (e.g., muteins); for example, the change is gen-
erated in the laboratory by human intervention (“hand of
man”). Therefore, non-naturally occurring variants and
homologs may also refer to those that differ from the
naturally-occurring sequences by one or more conservative
substitutions and/or tags and/or conjugates.

The term “muteins” as used herein refers broadly to
mutated recombinant proteins. These proteins usually carry
single or multiple amino acid substitutions and are fre-
quently derived from cloned genes that have been subjected
to site-directed or random mutagenesis, or from completely
synthetic genes.

II. COMPOUNDS

In an aspect provided herein, is a compound of Formula
(I):

N

N

N

R1 R2

N

S

R3

R4,

or a pharmaceutically acceptable salt thereof. R1 and R2

are independently ethyl or n-propyl. R3 is hydrogen, Cl,
Br, methyl, trifluoromethyl, or methoxy. R4 is hydro-

gen, Br, RaRbN—, methoxymethyl, n-butyl, acet-

amido, pyridin-4-yl, morpholin-4-yl,

N

O,

N
NH2,

N
N,

N
or N

;

Ra and Rb are independently hydrogen, C1-C3alkyl,

H2NCH2CH2—, (CH3)3COC(O)NHCH2CH2—, or

CH3CH2CH2NHCH2CH2— In embodiments, the inhibitor

forms an irreversible bond with the amino acid residue. In

embodiments, the bond is a covalent bond.

In certain embodiments, R3 is Cl, Br, methyl, or trifluo-

romethyl.

In certain embodiments, R3 is Cl, Br, or methyl.

In certain embodiments, R4 is Br, RaRbN—, pyridin-4-yl,

morpholin-4-yl, or

N
N.

N

In certain embodiments, R4 is morpholin-4-yl or

N

N.

N

In certain embodiments, R4 is hydrogen, Br, RaRbN— and

Ra and Rb are independently C1-C3alkyl.

In certain embodiments, the compound is

N

N
N

N

S

Br

N
N

N

,

or a pharmaceutically acceptable salt thereof.
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In certain embodiments, the compound is

N

N
N

N

S

Br

N
N

N

,

or a pharmaceutically acceptable salt thereof.

In certain embodiments, the compound is

N

N
N

N

S

Cl

N

O,

or a pharmaceutically acceptable salt thereof.

In one aspect described herein, there is a method of

treating a subject in need thereof comprising administering

an astressin or a pharmaceutically acceptable salt or solvate

thereof. An astressin generally refers to a nonselective

corticotropin releasing hormone antagonist that reduces the

synthesis of ACTH and cortisol.

In one aspect described herein, there is a method of

treating congenital adrenal hyperplasia (CAH) in a subject in

need thereof, comprising administering an astressin or a

variant having at least about 70% identity thereto or a

pharmaceutically acceptable salt or solvate thereof. In one
aspect described herein, there is a method of treating con-
genital adrenal hyperplasia (CAH) in a subject in need
thereof, the method comprising: (i) measuring a hormone
level in the subject in need thereof; (ii) administering an
astressin or a variant having at least about 70% identity
thereto, or a pharmaceutically acceptable salt or solvate
thereof; and repeating steps (i) and (ii) until the hormone
level reaches a pre-determined range followed by a main-
tenance therapy of a daily dosing of said astressin.

In one aspect described herein, there is a method of
improving hyperandrogenic symptoms in a subject in need
thereof, comprising administering an astressin or a variant
having at least about 70% identity thereto, or a pharmaceu-
tically acceptable salt or solvate thereof. In one aspect
described herein, there is a method of treating menstrual
irregularity, ovulatory dysfunction or infertility, in a subject
in need thereof, comprising administering an astressin or a
variant having at least about 70% identity thereto, or a
pharmaceutically acceptable salt or solvate thereof. In one

aspect described herein, there is a method of improving

metabolic symptoms in a subject in need thereof, comprising

administering an astressin or a variant having at least about
70% identity thereto; or a pharmaceutically acceptable salt
or solvate thereof.

In one aspect described herein, there is a method of
improving quality of life in a subject in need thereof,
comprising administering an astressin or a variant having at
least about 70% identity thereto, or a pharmaceutically
acceptable salt or solvate thereof.

III. PHARMACEUTICAL COMPOSITIONS

In an aspect, there is provided a pharmaceutical compo-
sition, including a compound as described herein, including
embodiments, or the structural Formula (I), and a pharma-
ceutically acceptable excipient.

The compounds (e.g., CRF1 inhibitors/antagonists) of the
present disclosure may be in the form of compositions
suitable for administration to a subject. In general, such
compositions are “pharmaceutical compositions” compris-
ing a compound (e.g., CRF1 inhibitor(s)/antagonist(s)) and
one or more pharmaceutically acceptable or physiologically
acceptable diluents, carriers or excipients. In certain
embodiments, the compound (e.g., CRF1 inhibitor/antago-
nist) are present in a therapeutically acceptable amount. The
pharmaceutical compositions may be used in the methods of
the present disclosure; thus, for example, the pharmaceutical
compositions can be administered ex vivo or in vivo to a
subject in order to practice the therapeutic and prophylactic
methods and uses described herein.

In one aspect described herein, there is a pharmaceutical
composition in the form of a capsule comprising an astressin
or a variant having at least about 70% identity thereto, or a
pharmaceutically acceptable salt or solvate thereof. In one
aspect described herein, there is a pharmaceutical compo-
sition in the form of a tablet comprising an astressin or a
variant having at least about 70% identity thereto, or a
pharmaceutically acceptable salt or solvate thereof.

The pharmaceutical compositions of the present disclo-
sure can be formulated to be compatible with the intended
method or route of administration; exemplary routes of
administration are set forth herein.

The pharmaceutical compositions containing the active
ingredient (e.g., an inhibitor of CRF1 function) may be in a
form suitable for oral use, for example, as tablets, capsules,
troches, lozenges, aqueous or oily suspensions, dispersible
powders or granules, emulsions, hard or soft capsules, or
syrups, solutions, microbeads or elixirs. Pharmaceutical
compositions intended for oral use may be prepared for the
manufacture of pharmaceutical compositions, and such
compositions may contain one or more agents such as, for
example, sweetening agents, flavoring agents, coloring
agents and preserving agents in order to provide pharma-
ceutically elegant and palatable preparations. Tablets, cap-
sules and the like contain the active ingredient in admixture
with non-toxic pharmaceutically acceptable excipients
which are suitable for the manufacture thereof. These excipi-
ents may be, for example, diluents, such as calcium carbon-
ate, sodium carbonate, lactose, calcium phosphate or sodium
phosphate; granulating and disintegrating agents, for
example, corn starch, or alginic acid; binding agents, for
example starch, gelatin or acacia, and lubricating agents, for
example magnesium stearate, stearic acid or talc.

The tablets, capsules and the like suitable for oral admin-
istration may be uncoated or coated to delay disintegration
and absorption in the gastrointestinal tract and thereby
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provide a sustained action. For example, a time-delay mate-
rial such as glyceryl monostearate or glyceryl distearate may
be employed. They may also be coated to form osmotic
therapeutic tablets for controlled release. Additional agents
include biodegradable or biocompatible particles or a poly-
meric substance such as polyesters, polyamine acids, hydro-
gel, polyvinyl pyrrolidone, polyanhydrides, polyglycolic
acid, ethylene-vinylacetate, methylcellulose, carboxymeth-
ylcellulose, protamine sulfate, or lactide/glycolide copoly-
mers, polylactide/glycolide copolymers, or ethylenevinylac-
etate copolymers in order to control delivery of an
administered composition. For example, the oral agent can
be entrapped in microcapsules prepared by coacervation
techniques or by interfacial polymerization, by the use of
hydroxymethylcellulose or gelatin-microcapsules or poly
(methylmethacrolate) microcapsules, respectively, or in a
colloid drug delivery system. Colloidal dispersion systems
include macromolecule complexes, nano-capsules, micro-
spheres, microbeads, and lipid-based systems, including
oil-in-water emulsions, micelles, mixed micelles, and lipo-
somes. Methods for the preparation of the above-mentioned
formulations will be apparent to those skilled in the art.

Formulations for oral use may also be presented as hard
gelatin capsules wherein the active ingredient is mixed with
an inert solid diluent, for example, calcium carbonate,
calcium phosphate, kaolin or microcrystalline cellulose, or
as soft gelatin capsules wherein the active ingredient is
mixed with water or an oil medium, for example peanut oil,
liquid paraffin, or olive oil.

Aqueous suspensions contain the active materials in
admixture with excipients suitable for the manufacture
thereof. Such excipients can be suspending agents, for
example sodium carboxymethylcellulose, methylcellulose,
hydroxy-propylmethylcellulose, sodium alginate, polyvinyl-
pyrrolidone, gum tragacanth and gum acacia; dispersing or
wetting agents, for example a naturally-occurring phospha-
tide (e.g., lecithin), or condensation products of an alkylene
oxide with fatty acids (e.g., polyoxy-ethylene stearate), or
condensation products of ethylene oxide with long chain
aliphatic alcohols (e.g., for heptadecaethyleneoxycetanol),
or condensation products of ethylene oxide with partial
esters derived from fatty acids and a hexitol (e.g., polyoxy-
ethylene sorbitol monooleate), or condensation products of
ethylene oxide with partial esters derived from fatty acids
and hexitol anhydrides (e.g., polyethylene sorbitan
monooleate). The aqueous suspensions may also contain one
or more preservatives.

Oily suspensions may be formulated by suspending the
active ingredient in a vegetable oil, for example arachis oil,
olive oil, sesame oil or coconut oil, or in a mineral oil such
as liquid paraffin. The oily suspensions may contain a
thickening agent, for example beeswax, hard paraffin or
cetyl alcohol. Sweetening agents, such as those set forth
above, and flavoring agents may be added to provide a
palatable oral preparation.

Dispersible powders and granules suitable for preparation
of an aqueous suspension by the addition of water provide
the active ingredient in admixture with a dispersing or
wetting agent, and optionally one or more suspending agents
and/or preservatives. Suitable dispersing or wetting agents
and suspending agents are exemplified herein.

The pharmaceutical compositions of the present disclo-
sure may also be in the form of oil-in-water emulsions. The
oily phase may be a vegetable oil, for example olive oil or
arachis oil, or a mineral oil, for example, liquid paraffin, or
mixtures of these. Suitable emulsifying agents may be
naturally occurring gums, for example, gum acacia or gum

tragacanth; naturally occurring phosphatides, for example,

soy bean, lecithin, and esters or partial esters derived from

fatty acids; hexitol anhydrides, for example, sorbitan

monooleate; and condensation products of partial esters with

ethylene oxide, for example, polyoxyethylene sorbitan

monooleate.

The pharmaceutical compositions typically comprise a

therapeutically effective amount of a CRF1 inhibitor/antago-

nist contemplated by the present disclosure and one or more

pharmaceutically and physiologically acceptable formula-

tion agents. Suitable pharmaceutically acceptable or physi-

ologically acceptable diluents, carriers or excipients include,

but are not limited to, antioxidants (e.g., ascorbic acid and

sodium bisulfate), preservatives (e.g., benzyl alcohol,

methyl parabens, ethyl or n-propyl, p-hydroxybenzoate),

emulsifying agents, suspending agents, dispersing agents,

solvents, fillers, bulking agents, detergents, buffers, vehicles,

diluents, and/or adjuvants. For example, a suitable vehicle

may be physiological saline solution or citrate-buffered

saline, possibly supplemented with other materials common

in pharmaceutical compositions for parenteral administra-
tion. Neutral buffered saline or saline mixed with serum
albumin are further exemplary vehicles. Those skilled in the
art will readily recognize a variety of buffers that can be used
in the pharmaceutical compositions and dosage forms con-
templated herein. Typical buffers include, but are not limited
to, pharmaceutically acceptable weak acids, weak bases, or
mixtures thereof. As an example, the buffer components can
be water soluble materials such as phosphoric acid, tartaric
acids, lactic acid, succinic acid, citric acid, acetic acid,
ascorbic acid, aspartic acid, glutamic acid, and salts thereof.
Acceptable buffering agents include, for example, a Tris
buffer; N-(2-Hydroxyethyl)piperazine-N'-(2-ethanesulfonic
acid) (HEPES); 2-(N-Morpholino)ethanesulfonic acid
(MES); 2-(N-Morpholino)ethanesulfonic acid sodium salt
(MES); 3-(N-Morpholino)propanesulfonic acid (MOPS);
and N-tris[Hydroxymethyl]methyl-3-aminopropanesulfonic
acid (TAPS).

After a pharmaceutical composition has been formulated,
it may be stored in sterile vials as a solution, suspension, gel,
emulsion, solid, or dehydrated or lyophilized powder. Such
formulations may be stored either in a ready-to-use form, a
lyophilized form requiring reconstitution prior to use, a
liquid form requiring dilution prior to use, or other accept-
able form. In some embodiments, the pharmaceutical com-
position is provided in a single-use container (e.g., a single-
use vial, ampule, syringe, or autoinjector (similar to, e.g., an
EpiPen®)), whereas a multi-use container (e.g., a multi-use
vial) is provided in other embodiments.

Formulations can also include carriers to protect the
composition against rapid degradation or elimination from
the body, such as a controlled release formulation, including
liposomes, hydrogels, prodrugs and microencapsulated
delivery systems. For example, a time-delay material such as
glyceryl monostearate or glyceryl stearate alone, or in com-
bination with a wax, may be employed. Any drug delivery
apparatus may be used to deliver a CRF1 inhibitor/antago-
nist, including implants (e.g., implantable pumps) and cath-
eter systems, slow injection pumps and devices, all of which
are well known to the skilled artisan.

Depot injections, which are generally administered sub-
cutaneously or intramuscularly, may also be utilized to
release the compound (e.g., CRF1 inhibitor/antagonist) dis-
closed herein over a defined period of time. Depot injections
are usually either solid- or oil-based and generally comprise
at least one of the formulation components set forth herein.
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One of ordinary skill in the art is familiar with possible

formulations and uses of depot injections.

The pharmaceutical compositions may be in the form of
a sterile injectable aqueous or oleagenous suspension. This
suspension may be formulated according to the known art
using those suitable dispersing or wetting agents and sus-
pending agents mentioned herein. The sterile injectable
preparation may also be a sterile injectable solution or
suspension in a non-toxic parenterally-acceptable diluent or
solvent, for example, as a solution in 1,3-butane diol.
Acceptable diluents, solvents and dispersion media that may
be employed include water, Ringer’s solution, isotonic
sodium chloride solution, Cremophor® EL (BASF, Parsip-
pany, NJ) or phosphate buffered saline (PBS), ethanol,
polyol (e.g., glycerol, propylene glycol, and liquid polyeth-
ylene glycol), and suitable mixtures thereof. In addition,
sterile fixed oils are conventionally employed as a solvent or
suspending medium; for this purpose, any bland fixed oil
may be employed, including synthetic mono- or diglycer-
ides. Moreover, fatty acids, such as oleic acid, find use in the
preparation of injectables. Prolonged absorption of particu-
lar injectable formulations can be achieved by including an
agent that delays absorption (e.g., aluminum monostearate
or gelatin).

The present disclosure contemplates the administration of
the compound (e.g., CRF1 inhibitor/antagonist) in the form
of suppositories for rectal administration. The suppositories
can be prepared by mixing the drug with a suitable non-
irritating excipient which is solid at ordinary temperatures
but liquid at the rectal temperature and will therefore melt in
the rectum to release the drug. Such materials include, but
are not limited to, cocoa butter and polyethylene glycols.

The compound (e.g., CRF1 inhibitor/antagonist) contem-
plated by the present disclosure may be in the form of any
other suitable pharmaceutical composition (e.g., sprays for
nasal or inhalation use) currently known or developed in the
future.

IV. METHODS

In certain embodiments, provided herein are methods for
treating or preventing a disease comprising administering an
effective amount of a compound of Formula (I), or an
isotopic variant thereof or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof.

In one embodiment, provided herein are methods for
treating or preventing a tumor, comprising administering a
compound of Formula (I), or an isotopic variant thereof; or
a pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof. In one embodiment, provided herein are meth-
ods for treating or preventing a benign tumor, comprising
administering a compound of Formula (I), or an isotopic
variant thereof; or a pharmaceutically acceptable salt, sol-
vate, hydrate, or prodrug thereof. In one embodiment, pro-
vided herein are methods for treating or preventing a malig-
nant tumor, comprising administering a compound of
Formula (I), or an isotopic variant thereof; or a pharmaceu-
tically acceptable salt, solvate, hydrate, or prodrug thereof.
In one embodiment, provided herein are methods for treat-
ing or preventing an adrenal tumor, comprising administer-
ing a compound of Formula (I), or an isotopic variant
thereof; or a pharmaceutically acceptable salt, solvate,
hydrate, or prodrug thereof. In one embodiment, provided
herein are methods for treating or preventing an adrenal rest
tumor, comprising administering a compound of Formula
(I), or an isotopic variant thereof; or a pharmaceutically
acceptable salt, solvate, hydrate, or prodrug thereof.

In one embodiment, provided herein are methods for
treating or preventing infertility, comprising administering a
compound of Formula (I), or an isotopic variant thereof; or
a pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof. In one embodiment, provided herein are meth-
ods for treating or preventing male infertility, comprising
administering a compound of Formula (I), or an isotopic
variant thereof; or a pharmaceutically acceptable salt, sol-
vate, hydrate, or prodrug thereof. In one embodiment, pro-
vided herein are methods for improving or increasing sperm
count, comprising administering a compound of Formula (I),
or an isotopic variant thereof; or a pharmaceutically accept-
able salt, solvate, hydrate, or prodrug thereof. In one
embodiment, provided herein are methods for improving or
increasing sperm motility, comprising administering a com-
pound of Formula (I), or an isotopic variant thereof; or a
pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof. In one embodiment, provided herein are meth-
ods for improving or increasing sperm morphology, com-
prising administering a compound of Formula (I), or an
isotopic variant thereof; or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof. In one embodi-
ment, provided herein are methods for treating or preventing
female infertility, comprising administering a compound of
Formula (I), or an isotopic variant thereof; or a pharmaceu-
tically acceptable salt, solvate, hydrate, or prodrug thereof.

In one embodiment, provided herein are methods for
treating or preventing a proliferative or hyperproliferative
disease or disorder, comprising administering a compound
of Formula (I), or an isotopic variant thereof; or a pharma-
ceutically acceptable salt, solvate, hydrate, or prodrug
thereof. In certain embodiments, the proliferative disease is
cancer. In certain embodiments, the proliferative disease is
a cancer of the breast, skin, prostate, cervix, uterus, ovary,
testes, bladder, lung, liver, larynx, oral cavity, colon and
gastrointestinal tract (e.g., esophagus, stomach, pancreas),
brain, thyroid, blood, and lymphatic system.

In certain embodiments, the cancer treatable with the
methods provided herein includes, but is not limited to, (1)
leukemias, including, but not limited to, acute leukemia,
acute lymphocytic leukemia, acute myelocytic leukemias
such as myeloblastic, promyelocytic, myelomonocytic,
monocytic, erythroleukemia leukemias and myelodysplastic
syndrome or a symptom thereof (such as anemia, thrombo-
cytopenia, neutropenia, bicytopenia or pancytopenia),
refractory anemia (RA), RA with ringed sideroblasts
(RARS), RA with excess blasts (RAEB), RAEB in trans-
formation (RAEB-T), preleukemia, and chronic myelo-
monocytic leukemia (CMML), (2) chronic leukemias,
including, but not limited to, chronic myelocytic (granulo-
cytic) leukemia, chronic lymphocytic leukemia, and hairy
cell leukemia; (3) polycythemia vera; (4) lymphomas,
including, but not limited to, Hodgkin’s disease and non-
Hodgkin’s disease; (5) multiple myelomas, including, but
not limited to, smoldering multiple myeloma, nonsecretory
myeloma, osteosclerotic myeloma, plasma cell leukemia,
solitary plasmacytoma, and extramedullary plasmacytoma;
(6) Waldenstrom’s macroglobulinemia; (7) monoclonal
gammopathy of undetermined significance; (8) benign
monoclonal gammopathy; (9) heavy chain disease; (10)
bone and connective tissue sarcomas, including, but not
limited to, bone sarcoma, osteosarcoma, chondrosarcoma,
Ewing’s sarcoma, malignant giant cell tumor, fibrosarcoma
of bone, chordoma, periosteal sarcoma, soft-tissue sarco-
mas, angiosarcoma (hemangiosarcoma), fibrosarcoma,
Kaposi’s sarcoma, leiomyosarcoma, liposarcoma, lymp-
hangiosarcoma, metastatic cancers, neurilemmoma, rhab-
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domyosarcoma, and synovial sarcoma; (11) brain tumors,
including, but not limited to, glioma, astrocytoma, brain
stem glioma, ependymoma, aligodendroglioma, nonglial
tumor, acoustic neurinoma, craniopharyngioma, medullo-
blastoma, meningioma, pineocytoma, pineoblastoma, and
primary brain lymphoma; (12) breast cancer, including, but
not limited to, adenocarcinoma, lobular (small cell) carci-
noma, intraductal carcinoma, medullary breast cancer, muti-
nous breast cancer, tubular breast cancer, papillary breast
cancer, primary cancers, Paget’s disease, and inflammatory
breast cancer; (13) adrenal cancer, including, but not limited
to, pheochromocytom and adrenocortical carcinoma; (14)
thyroid cancer, including, but not limited to, papillary or
follicular thyroid cancer, medullary thyroid cancer, and
anaplastic thyroid cancer; (15) pancreatic cancer, including,
but not limited to, insulinoma, gastrinoma, glucagonoma,
vipoma, somatostatin-secreting tumor, and carcinoid or islet
cell tumor; (16) pituitary cancer, including, but limited to,
Cushing’s disease, prol actin-secreting tumor, acromegaly,
and diabetes insipius; (17) eye cancer, including, but not
limited, to ocular melanoma such as iris melanoma, chor-
oidal melanoma, and cilliary body melanoma, and retino-
blastoma; (18) vaginal cancer, including, but not limited to,
squamous cell carcinoma, adenocarcinoma, and melanoma;
(19) vulvar cancer, including, but not limited to, squamous
cell carcinoma, melanoma, adenocarcinoma, basal cell car-
cinoma, sarcoma, and Paget’s disease; (20) cervical cancers,
including, but not limited to, squamous cell carcinoma, and
adenocarcinoma; (21) uterine cancer, including, but not
limited to, endometrial carcinoma and uterine sarcoma; (22)
ovarian cancer, including, but not limited to, ovarian epi-
thelial carcinoma, borderline tumor, germ cell tumor, and
stromal tumor; (23) esophageal cancer, including, but not
limited to, squamous cancer, adenocarcinoma, adenoid cys-
tic carcinoma, mucoepidermoid carcinoma, adenosquamous
carcinoma, sarcoma, melanoma, plasmacytoma, verrucous
carcinoma, and oat cell (small cell) carcinoma; (24) stomach
cancer, including, but not limited to, adenocarcinoma, fun-
gating (polypoid), ulcerating, superficial spreading, dif-
fusely spreading, malignant lymphoma, liposarcoma, fibro-
sarcoma, and carcinosarcoma; (25) colon cancer; (26) rectal
cancer; (27) liver cancer, including, but not limited to,
hepatocellular carcinoma and hepatoblastoma; (28) gall-
bladder cancer, including, but not limited to, adenocarci-
noma; (29) cholangiocarcinomas, including, but not limited
to, pappillary, nodular, and diffuse; (30) lung cancer, includ-
ing, but not limited to, non-small cell lung cancer, squamous
cell carcinoma (epidermoid carcinoma), adenocarcinoma,
large-cell carcinoma, and small-cell lung cancer; (31) tes-
ticular cancer, including, but not limited to, germinal tumor,
seminoma, anaplastic, classic (typical), spermatocytic, non-
seminoma, embryonal carcinoma, teratoma carcinoma, and
choriocarcinoma (yolk-sac tumor); (32) prostate cancer,
including, but not limited to, adenocarcinoma, leiomyosar-
coma, and rhabdomyosarcoma; (33) penal cancer; (34) oral
cancer, including, but not limited to, squamous cell carci-
noma; (35) basal cancer; (36) salivary gland cancer, includ-
ing, but not limited to, adenocarcinoma, mucoepidermoid
carcinoma, and adenoidcystic carcinoma; (37) pharynx can-
cer, including, but not limited to, squamous cell cancer and
verrucous; (38) skin cancer, including, but not limited to,
basal cell carcinoma, squamous cell carcinoma and mela-
noma, superficial spreading melanoma, nodular melanoma,
lentigo malignant melanoma, and acral lentiginous mela-
noma; (39) kidney cancer, including, but not limited to, renal
cell cancer, adenocarcinoma, hypemephroma, fibrosarcoma,
and transitional cell cancer (renal pelvis and/or uterer); (40)

Wilms’ tumor; (41) bladder cancer, including, but not lim-

ited to, transitional cell carcinoma, squamous cell cancer,

adenocarcinoma, and carcinosarcoma; and other cancer,

including, not limited to, myxosarcoma, osteogenic sar-

coma, endotheliosarcoma, lymphangio-endotheliosarcoma,

mesothelioma, synovioma, hemangioblastoma, epithelial

carcinoma, cystadenocarcinoma, bronchogenic carcinoma,

sweat gland carcinoma, sebaceous gland carcinoma, papil-

lary carcinoma, and papillary adenocarcinomas (See Fish-

man et al., 1985, Medicine, 2d Ed., J.B. Lippincott Co.,

Philadelphia and Murphy et al., 1997, Informed Decisions:

The Complete Book of Cancer Diagnosis, Treatment, and

Recovery, Viking Penguin, Penguin Books U.S.A., Inc.,

United States of America).

Depending on the disorder, disease, or condition to be

treated, and the subject’s condition, the compounds or

pharmaceutical compositions provided herein can be admin-

istered by oral, parenteral (e.g., intramuscular, intraperito-

neal, intravenous, ICV, intracisternal injection or infusion,

subcutaneous injection, or implant), inhalation, nasal, vagi-

nal, rectal, sublingual, or topical (e.g., transdermal or local)

routes of administration and can be formulated, alone or

together, in suitable dosage unit with pharmaceutically

acceptable excipients, carriers, adjuvants, and vehicles

appropriate for each route of administration as described

elsewhere herein.

The suitability of a particular route of administration

employed for a particular active agent will depend on the

active agent itself (e.g., whether it can be administered orally

without decomposing prior to entering the blood stream) and

the disease being treated. Recommended routes of admin-

istration for the second active agents are known to those of

ordinary skill in the art. See, e.g., Physicians’ Desk Refer-

ence, 1755-1760 (56th ed., 2002).

In one embodiment, provided herein are methods for

treating or preventing testicular adrenal rest tumors (TART)

in a subject, comprising administering a compound of For-

mula (I), or an isotopic variant thereof; or a pharmaceuti-

cally acceptable salt, solvate, hydrate, or prodrug thereof,

wherein the subject has congenital adrenal hyperplasia

(CAH).

In one embodiment, provided herein are methods for

treating or preventing ovarian adrenal rest tumors (OART)

in a subject, comprising administering a compound of For-

mula (I), or an isotopic variant thereof; or a pharmaceuti-

cally acceptable salt, solvate, hydrate, or prodrug thereof,

wherein the subject has congenital adrenal hyperplasia

(CAH).

In an aspect provided herein, is a method of treating or

preventing testicular adrenal rest tumors (TART), compris-

ing administering to a subject in need thereof a corticotro-

pin-releasing factor type-1 (CRF1) antagonist or a pharma-

ceutically acceptable salt thereof.

In an aspect provided herein, is a method of treating or

preventing ovarian adrenal rest tumors (OART), comprising

administering to a subject in need thereof a corticotropin-

releasing factor type-1 (CRF1) antagonist or a pharmaceu-

tically acceptable salt thereof.

In an aspect provided herein, is a method of treating or
preventing testicular adrenal rest tumors (TART), compris-
ing administering to a subject in need thereof a compound of
structural Formula (I):
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R1 R2

N

N
N

N

S

R3

R4,

or a pharmaceutically acceptable salt thereof. R1 and R2

are independently ethyl or n-propyl. R3 is hydrogen, Cl,
Br, methyl, trifluoromethyl, or methoxy. R4 is hydro-
gen, Br, RaRbN—, methoxymethyl, n-butyl, acet-
amido, pyridin-4-yl, morpholin-4-yl,

N

O,

N

NH2 ,

N
N,

N
or N

.

Ra and Rb are independently hydrogen, C1-C3alkyl,
H2NCH2CH2—, (CH3)3COC(O)NHCH2CH2—, or
CH3CH2CH2NHCH2CH2—.

In an aspect provided herein, is a method of treating or
preventing ovarian adrenal rest tumors (OART), comprising
administering to a subject in need thereof a compound of
structural Formula (I):

R1 R2

N

N
N

N

S

R3

R4,

or a pharmaceutically acceptable salt thereof. R1, R2, R3 and
R4 are as described herein, including embodiments.

In an aspect provided herein, is a method of decreasing or
reducing adrenocorticotropic hormone (ACTH) levels in a
subject in need thereof, comprising administering to the
subject contacting the ACTH with a compound of structural
Formula (I):

R1 R2

N

N
N

N

S

R3

R4,

or a pharmaceutically acceptable salt thereof. R1, R2, R3

and R4 are as described herein, including embodiments.

R1, R2, R3 and R4 are as described herein, including

embodiments. In certain embodiments, at least about

50% of the subjects demonstrate reduction in ACTH. In

certain embodiments, at least about 60% of the subjects
demonstrate reduction in ACTH. In certain embodi-
ments, at least about 70% of the subjects demonstrate
reduction in ACTH. In certain embodiments, at least
about 80% of the subjects demonstrate reduction in
ACTH. In embodiments, at least about 10% of subjects
were in the standard or normal range for ACTH after
treatment.

In embodiments, at least about 20% of subjects were in
the standard or normal range for ACTH after treatment. In
embodiments, at least about 30% of subjects were in the
standard or normal range for ACTH after treatment. In
certain embodiments, ACTH levels are decreased or reduced
within about 30 minutes post dosing. In certain embodi-
ments, ACTH levels are decreased or reduced within about
1 hour post dosing. In certain embodiments, ACTH levels
are decreased or reduced within about 90 minutes post
dosing. In certain embodiments, ACTH levels are decreased
or reduced within about 2 hours post dosing.

In an aspect provided herein, is a method of decreasing or
reducing 17α-hydroxyprogesterone (17-OHP) levels in a
subject in need thereof, comprising administering to the
subject a compound of structural Formula (I):

R1 R2

N

N
N

N

S

R3

R4,

or a pharmaceutically acceptable salt thereof. R1, R2, R3 and
R4 are as described herein, including embodiments. R1, R2,
R3 and R4 are as described herein, including embodiments.
In certain embodiments, at least about 50% of the subjects
demonstrate reduction in 17-OHP. In certain embodiments,
at least about 60% of the subjects demonstrate reduction in
17-OHP. In certain embodiments, at least about 70% of the
subjects demonstrate reduction in 17-OHP. In certain
embodiments, at least about 80% of the subjects demon-
strate reduction in 17-OHP. In embodiments, at least about
30% of subjects were in the standard or normal range of

US 12,576,084 B2

51 52

5

10

15

20

25

30

35

40

45

50

55

60

65

6837



1200 ng/dL after treatment. In embodiments, at least about

40% of subjects were in the standard or normal range of

1200 ng/dL after treatment. In embodiments, at least about

50% of subjects were in the standard or normal range of

1200 ng/dL after treatment. In embodiments, at least about

60% of subjects were in the standard or normal range of

1200 ng/dL after treatment. In embodiments, at least about

30% of subjects demonstrated an at least about 25% reduc-

tion in 17-OHP after treatment. In embodiments, at least

about 40% of subjects demonstrated an at least about 25%

reduction in 17-OHP after treatment. In embodiments, at

least about 50% of subjects demonstrated an at least about

25% reduction in 17-OHP after treatment. In embodiments,

at least about 60% of subjects demonstrated an at least about

25% reduction in 17-OHP after treatment.

In an aspect provided herein, is a method of decreasing or

reducing androstenedione levels in a subject in need thereof,

comprising administering to the subject a compound of

structural Formula (I):

R1 R2

N

N
N

N

S

R3

R4,

or a pharmaceutically acceptable salt thereof. R1, R2, R3

and R4 are as described herein, including embodiments.

R1, R2, R3 and R4 are as described herein, including

embodiments. In certain embodiments, at least about

50% of the subjects demonstrate reduction in andros-

tenedione. In certain embodiments, at least about 60%

of the subjects demonstrate reduction in androstene-

dione. In certain embodiments, at least about 70% of

the subjects demonstrate reduction in androstenedione.

In certain embodiments, at least about 80% of the

subjects demonstrate reduction in androstenedione. In

certain embodiments, at least about 90% of the subjects

demonstrate reduction in androstenedione. In certain

embodiments, at least 100% of the subjects demon-

strate reduction in androstenedione. In embodiments, at

least about 30% of subjects demonstrated an at least
about 25% reduction in androstenedione after treat-
ment. In embodiments, at least about 40% of subjects
demonstrated an at least about 25% reduction in
androstenedione after treatment. In embodiments, at
least about 50% of subjects demonstrated an at least
about 25% reduction in androstenedione after treat-
ment. In embodiments, at least 60% of subjects dem-
onstrated an at least about 25% reduction in andros-
tenedione after treatment. In embodiments, at least
about 30% of subjects were in the standard or normal
range for androstenedione after treatment. In embodi-
ments, at least about 40% of subjects were in the
standard or normal range for androstenedione after
treatment. In embodiments, at least about 50% of
subjects were in the standard or normal range for
androstenedione after treatment.

In certain embodiments, R3 is Cl, Br, methyl, or trifluo-

romethyl.

In certain embodiments, R3 is Cl, Br, or methyl.

In certain embodiments, R4 is Br, RaRbN—, pyridin-4-yl,

morpholin-4-yl, or

N
N.

N

In certain embodiments, R4 is morpholin-4-yl or

N
N.

N

In certain embodiments, R4 is hydrogen, Br, RaRbN— and
Ra and Rb are independently C1-C3alkyl.

In certain embodiments, the compound is

N

N
N

N

S

Br

N
N

N

,

or a pharmaceutically acceptable salt thereof.

In certain embodiments, the compound is

N

N
N

N

S

Br

N
N

N

,

or a pharmaceutically acceptable salt thereof.
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In certain embodiments, the compound is

N

N
N

N

S

Cl

N

O,

or a pharmaceutically acceptable salt thereof.

In certain embodiments, a compound of Formula (I), or an

isotopic variant thereof; or a pharmaceutically acceptable

salt, solvate, hydrate, or prodrug thereof is cyclically admin-

istered to a patient. Cycling therapy involves the adminis-

tration of an active agent or a combination of active agents

for a period of time, followed by a rest for a period of time,

and repeating this sequential administration. Cycling

therapy can reduce the development of resistance to one or

more of the therapies, avoid or reduce the side effects of one

of the therapies, and/or improves the efficacy of the treat-

ment.

In certain embodiments, in the treatment, prevention, or

amelioration of one or more symptoms of the disorders,

diseases, or conditions described herein (e.g., treatment or

prevention of testicular adrenal rest tumors (TART) or

treatment or prevention of ovarian adrenal rest tumors

(OART)), an appropriate dosage level of a compound of
Formula (I), or an isotopic variant thereof; or a pharmaceu-
tically acceptable salt, solvate, hydrate, or prodrug thereof
generally is ranging from about 1 mg to 3000 mg, from
about 1 mg to 2000 mg, from about 1 mg to 1000 mg, from
about 1 mg to about 500 mg, from about 5 mg to about 500
mg, from about 5 mg to about 400 mg, from about 5 mg to
about 300 mg, from about 5 mg to about 250 mg, from about
5 mg to about 200 mg, from about 50 mg to about 200 mg,
from about 10 mg to about 400 mg, from about 5 mg to
about 25 mg, from about 10 mg to about 25 mg, or from
about 25 to about 200 mg, which can be administered in
single or multiple doses. In certain embodiments, the com-
pound of Formula (I), or an isotopic variant thereof; or a
pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof is administered in an amount of about 1 mg,
about 5 mg, about 10 mg mg, about 15 mg, about 20 mg,
about 25 mg, about 30 mg, about 35 mg, about 40 mg, about
45 mg, about 50 mg, about 55 mg, about 60 mg, about 65
mg, about 70 mg, about 75 mg, about 80 mg, about 85 mg,
about 90 mg, about 95 mg, about 100 mg, about 105 mg,
about 110 mg, about 115 mg, about 120 mg, about 125 mg,
about 130 mg, about 135 mg, about 140 mg, about 145 mg,
about 150 mg, about 155 mg, about 160 mg, about 165 mg,
about 170 mg, about 175 mg, about 180 mg, about 185 mg,
about 190 mg, about 195 mg, about 200 mg, about 205 mg,
about 210 mg, about 215 mg, about 220 mg, about 225 mg,
about 230 mg, about 235 mg, about 240 mg, about 245 mg,
about 250 mg, about 255 mg, about 260 mg, about 265 mg,
about 270 mg, about 275 mg, about 280 mg, about 285 mg,
about 290 mg, about 295 mg, about 300 mg, about 305 mg,
about 310 mg, about 315 mg, about 320 mg, about 325 mg,

about 330 mg, about 335 mg, about 340 mg, about 345 mg,
about 350 mg, about 355 mg, about 360 mg, about 365 mg,
about 370 mg, about 375 mg, about 380 mg, about 385 mg,
about 390 mg, about 395 mg, about 400 mg, about 450 mg,
about 500 mg, about 600 mg, about 800 mg, or about 1000
mg. In certain embodiments, the compound of Formula (I),
or an isotopic variant thereof; or a pharmaceutically accept-
able salt, solvate, hydrate, or prodrug thereof is administered
in an amount of about 1 mg, about 5 mg, about 10 mg mg,
about 15 mg, about 20 mg, about 25 mg, about 30 mg, about
35 mg, about 40 mg, about 45 mg, about 50 mg, about 55
mg, about 60 mg, about 65 mg, about 70 mg, about 75 mg,
about 80 mg, about 85 mg, about 90 mg, about 95 mg, about
100 mg, about 105 mg, about 110 mg, about 115 mg, about
120 mg, about 125 mg, about 130 mg, about 135 mg, about
140 mg, about 145 mg, about 150 mg, about 155 mg, about
160 mg, about 165 mg, about 170 mg, about 175 mg, about
180 mg, about 185 mg, about 190 mg, about 195 mg, about
200 mg, about 205 mg, about 210 mg, about 215 mg, about
220 mg, about 225 mg, about 230 mg, about 235 mg, about
240 mg, about 245 mg, about 250 mg, about 255 mg, about
260 mg, about 265 mg, about 270 mg, about 275 mg, about
280 mg, about 285 mg, about 290 mg, about 295 mg, about
300 mg, about 305 mg, about 310 mg, about 315 mg, about
320 mg, about 325 mg, about 330 mg, about 335 mg, about
340 mg, about 345 mg, about 350 mg, about 355 mg, about
360 mg, about 365 mg, about 370 mg, about 375 mg, about
380 mg, about 385 mg, about 390 mg, about 395 mg, about
400 mg, about 450 mg, about 500 mg, about 600 mg, about
800 mg, or about 1000 mg/day.

In certain embodiments, the compound of Formula (I), or
an isotopic variant thereof; or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof is administered in
an amount of about 5 mg. In certain embodiments, the
compound of Formula (I), or an isotopic variant thereof; or
a pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof is administered in an amount of about 10 mg. In
certain embodiments, the compound of Formula (I), or an
isotopic variant thereof; or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof is administered in
an amount of about 15 mg. In certain embodiments, the
compound of Formula (I), or an isotopic variant thereof; or
a pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof is administered in an amount of about 20 mg. In
certain embodiments, the compound of Formula (I), or an
isotopic variant thereof; or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof is administered in
an amount of about 25 mg. In certain embodiments, the
compound of Formula (I), or an isotopic variant thereof; or
a pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof is administered in an amount of about 50 mg. In
certain embodiments, the compound of Formula (I), or an
isotopic variant thereof; or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof is administered in
an amount of about 100 mg. In certain embodiments, the
compound of Formula (I), or an isotopic variant thereof; or
a pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof is administered in an amount of about 150 mg.
In certain embodiments, the compound of Formula (I), or an
isotopic variant thereof; or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof is administered in
an amount of about 200 mg. In certain embodiments, the
compound of Formula (I), or an isotopic variant thereof; or
a pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof is administered in an amount of about 210 mg.
In certain embodiments, the compound of Formula (I), or an
isotopic variant thereof; or a pharmaceutically acceptable
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salt, solvate, hydrate, or prodrug thereof is administered in
an amount of about 220 mg. In certain embodiments, the
compound of Formula (I), or an isotopic variant thereof; or
a pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof is administered in an amount of about 230 mg.
In certain embodiments, the compound of Formula (I), or an
isotopic variant thereof; or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof is administered in
an amount of about 240 mg. In certain embodiments, the
compound of Formula (I), or an isotopic variant thereof; or
a pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof is administered in an amount of about 250 mg.
In certain embodiments, the compound of Formula (I), or an
isotopic variant thereof; or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof is administered in
an amount of about 260 mg. In certain embodiments, the
compound of Formula (I), or an isotopic variant thereof; or
a pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof is administered in an amount of about 270 mg.
In certain embodiments, the compound of Formula (I), or an
isotopic variant thereof; or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof is administered in
an amount of about 280 mg. In certain embodiments, the
compound of Formula (I), or an isotopic variant thereof; or
a pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof is administered in an amount of about 290 mg.
In certain embodiments, the compound of Formula (I), or an
isotopic variant thereof; or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof is administered in
an amount of about 300 mg. In certain embodiments, the
compound of Formula (I), or an isotopic variant thereof; or
a pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof is administered in an amount of about 310 mg.
In certain embodiments, the compound of Formula (I), or an
isotopic variant thereof; or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof is administered in
an amount of about 320 mg. In certain embodiments, the
compound of Formula (I), or an isotopic variant thereof; or
a pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof is administered in an amount of about 330 mg.
In certain embodiments, the compound of Formula (I), or an
isotopic variant thereof; or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof is administered in
an amount of about 340 mg. In certain embodiments, the
compound of Formula (I), or an isotopic variant thereof; or
a pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof is administered in an amount of about 350 mg.
In certain embodiments, the compound of Formula (I), or an
isotopic variant thereof; or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof is administered in
an amount of about 360 mg. In certain embodiments, the
compound of Formula (I), or an isotopic variant thereof; or
a pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof is administered in an amount of about 370 mg.
In certain embodiments, the compound of Formula (I), or an
isotopic variant thereof; or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof is administered in
an amount of about 380 mg. In certain embodiments, the
compound of Formula (I), or an isotopic variant thereof; or
a pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof is administered in an amount of about 390 mg.
In certain embodiments, the compound of Formula (I), or an
isotopic variant thereof; or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof is administered in
an amount of about 400 mg. In certain embodiments, the
compound of Formula (I), or an isotopic variant thereof; or
a pharmaceutically acceptable salt, solvate, hydrate, or prod-

rug thereof is administered in an amount of about 450 mg.
In certain embodiments, the compound of Formula (I), or an
isotopic variant thereof; or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof is administered in
an amount of about 500 mg. In certain embodiments, the
compound of Formula (I), or an isotopic variant thereof; or
a pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof is administered in an amount of about 600 mg.
In certain embodiments, the compound of Formula (I), or an
isotopic variant thereof; or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof is administered in
an amount of about 700 mg. In certain embodiments, the
compound of Formula (I), or an isotopic variant thereof; or
a pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof is administered in an amount of about 800 mg.
In certain embodiments, the compound of Formula (I), or an
isotopic variant thereof; or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof is administered in
an amount of about 900 mg. In certain embodiments, the
compound of Formula (I), or an isotopic variant thereof; or
a pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof is administered in an amount of about 1000 mg.

In certain embodiments, the compound of Formula (I), or
an isotopic variant thereof; or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof is administered in
an amount of about 1 mg, about 5 mg, about 10 mg, about
15 mg, about 20 mg, about 25 mg, about 30 mg, about 35
mg, about 40 mg, about 45 mg, about 50 mg, about 55 mg,
about 60 mg, about 65 mg, about 70 mg, about 75 mg, about
80 mg, about 85 mg, about 90 mg, about 95 mg, about 100
mg, about 105 mg, about 110 mg, about 115 mg, about 120
mg, about 125 mg, about 130 mg, about 135 mg, about 140
mg, about 145 mg, about 150 mg, about 155 mg, about 160
mg, about 165 mg, about 170 mg, about 175 mg, about 180
mg, about 185 mg, about 190 mg, about 195 mg, about 200
mg, or about 1000 mg.

For oral administration, the pharmaceutical compositions
provided herein can be formulated in the form of tablets or
capsules containing from about 1.0 mg to about 1,000 mg of
a compound of Formula (I), or an isotopic variant thereof; or
a pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof. In certain embodiments, for oral administration,
the pharmaceutical compositions provided herein can be
formulated in the form of tablets or capsules containing
about 1 mg, about 5 mg, about 10 mg, about 15 mg, about
20 mg, about 25 mg, about 30 mg, about 35 mg, about 40
mg, about 45 mg, about 50 mg, about 55 mg, about 60 mg,
about 65 mg, about 70 mg, about 75 mg, about 80 mg, about
85 mg, about 90 mg, about 95 mg, about 100 mg, about 105
mg, about 110 mg, about 115 mg, about 120 mg, about 125
mg, about 130 mg, about 135 mg, about 140 mg, about 145
mg, about 150 mg, about 155 mg, about 160 mg, about 165
mg, about 170 mg, about 175 mg, about 180 mg, about 185
mg, about 190 mg, about 195 mg, about 200 mg, about 205
mg, about 210 mg, about 215 mg, about 220 mg, about 225
mg, about 230 mg, about 235 mg, about 240 mg, about 245
mg, about 250 mg, about 255 mg, about 260 mg, about 265
mg, about 270 mg, about 275 mg, about 280 mg, about 285
mg, about 290 mg, about 295 mg, about 300 mg, about 305
mg, about 310 mg, about 315 mg, about 320 mg, about 325
mg, about 330 mg, about 335 mg, about 340 mg, about 345
mg, about 350 mg, about 355 mg, about 360 mg, about 365
mg, about 370 mg, about 375 mg, about 380 mg, about 385
mg, about 390 mg, about 395 mg, about 400 mg, about 405
mg, about 410 mg, about 415 mg, about 420 mg, about 425
mg, about 430 mg, about 435 mg, about 440 mg, about 445
mg, about 450 mg, about 455 mg, about 460 mg, about 465
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mg, about 470 mg, about 475 mg, about 480 mg, about 485
mg, about 490 mg, about 495 mg, about 500 mg, about 505
mg, about 510 mg, about 515 mg, about 520 mg, about 525
mg, about 530 mg, about 535 mg, about 540 mg, about 545
mg, about 550 mg, about 555 mg, about 560 mg, about 565
mg, about 570 mg, about 575 mg, about 580 mg, about 585
mg, about 590 mg, about 595 mg, about 600 mg, about 605
mg, about 610 mg, about 615 mg, about 620 mg, about 625
mg, about 630 mg, about 635 mg, about 640 mg, about 645
mg, about 650 mg, about 655 mg, about 660 mg, about 665
mg, about 670 mg, about 675 mg, about 680 mg, about 685
mg, about 690 mg, about 695 mg, about 700 mg, about 705
mg, about 710 mg, about 715 mg, about 720 mg, about 725
mg, about 730 mg, about 735 mg, about 740 mg, about 745
mg, about 750 mg, about 755 mg, about 760 mg, about 765
mg, about 770 mg, about 775 mg, about 780 mg, about 785
mg, about 790 mg, about 795 mg, about 800 mg, about 810
mg, about 820 mg, about 830 mg, about 840 mg, about 850
mg, about 860 mg, about 870 mg, about 880 mg, about 890
mg, about 900 mg, about 910 mg, about 920 mg, about 930
mg, about 940 mg, about 950 mg, about 960 mg, about 970
mg, about 990 mg, about 990 mg, or about 1000 mg of a
compound of Formula (I), or an isotopic variant thereof; or
a pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof for the symptomatic adjustment of the dosage to
the patient to be treated. In certain embodiments, for oral
administration, the pharmaceutical compositions provided
herein can be formulated in the form of tablets or capsules
containing about 50 mg of a compound of Formula (I), or an
isotopic variant thereof; or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof. In certain embodi-
ments, for oral administration, the pharmaceutical compo-
sitions provided herein can be formulated in the form of
tablets or capsules containing about 200 mg of a compound
of Formula (I), or an isotopic variant thereof; or a pharma-
ceutically acceptable salt, solvate, hydrate, or prodrug
thereof. The pharmaceutical compositions can be adminis-
tered on a regimen of one (1) to four (4) times per day,
including once, twice, three times, and four times per day. In
some embodiments, the compound of Formula (I), or an
isotopic variant thereof; or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof is administered
once per day. In some embodiments, about 5 mg, about 10
mg, about 15 mg, about 20 mg, about 25 mg, about 50 mg,
about 100 mg, about 150 mg, about 200 mg, about 205 mg,
about 210 mg, about 215 mg, about 220 mg, about 225 mg,
about 230 mg, about 235 mg, about 240 mg, about 245 mg,
about 250 mg, about 255 mg, about 260 mg, about 265 mg,
about 270 mg, about 275 mg, about 280 mg, about 285 mg,
about 290 mg, about 295 mg, about 300 mg, about 305 mg,
about 310 mg, about 315 mg, about 320 mg, about 325 mg,
about 330 mg, about 335 mg, about 340 mg, about 345 mg,
about 350 mg, about 355 mg, about 360 mg, about 365 mg,
about 370 mg, about 375 mg, about 380 mg, about 385 mg,
about 390 mg, about 395 mg, about 400 mg, about 405 mg,
about 410 mg, about 415 mg, about 420 mg, about 425 mg,
about 430 mg, about 435 mg, about 440 mg, about 445 mg,
about 450 mg, about 455 mg, about 460 mg, about 465 mg,
about 470 mg, about 475 mg, about 480 mg, about 485 mg,
about 490 mg, about 495 mg, about 500 mg, about 505 mg,
about 510 mg, about 515 mg, about 520 mg, about 525 mg,
about 530 mg, about 535 mg, about 540 mg, about 545 mg,
about 550 mg, about 555 mg, about 560 mg, about 565 mg,
about 570 mg, about 575 mg, about 580 mg, about 585 mg,
about 590 mg, about 595 mg, about 600 mg, about 605 mg,
about 610 mg, about 615 mg, about 620 mg, about 625 mg,
about 630 mg, about 635 mg, about 640 mg, about 645 mg,

about 650 mg, about 655 mg, about 660 mg, about 665 mg,
about 670 mg, about 675 mg, about 680 mg, about 685 mg,
about 690 mg, about 695 mg, about 700 mg, about 705 mg,
about 710 mg, about 715 mg, about 720 mg, about 725 mg,
about 730 mg, about 735 mg, about 740 mg, about 745 mg,
about 750 mg, about 755 mg, about 760 mg, about 765 mg,
about 770 mg, about 775 mg, about 780 mg, about 785 mg,
about 790 mg, about 795 mg, about 800 mg, about 810 mg,
about 820 mg, about 830 mg, about 840 mg, about 850 mg,
about 860 mg, about 870 mg, about 880 mg, about 890 mg,
about 900 mg, about 910 mg, about 920 mg, about 930 mg,
about 940 mg, about 950 mg, about 960 mg, about 970 mg,
about 990 mg, about 990 mg, or about 1000 mg of the
compound of Formula (I), or an isotopic variant thereof; or
a pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof is administered once per day. In some embodi-
ments, about 5 mg, about 10 mg, about 15 mg, about 20 mg,
about 25 mg, about 50 mg, about 100 mg, about 150 mg,
about 200 mg, about 205 mg, about 210 mg, about 215 mg,
about 220 mg, about 225 mg, about 230 mg, about 235 mg,
about 240 mg, about 245 mg, about 250 mg, about 255 mg,
about 260 mg, about 265 mg, about 270 mg, about 275 mg,
about 280 mg, about 285 mg, about 290 mg, about 295 mg,
about 300 mg, about 305 mg, about 310 mg, about 315 mg,
about 320 mg, about 325 mg, about 330 mg, about 335 mg,
about 340 mg, about 345 mg, about 350 mg, about 355 mg,
about 360 mg, about 365 mg, about 370 mg, about 375 mg,
about 380 mg, about 385 mg, about 390 mg, about 395 mg,
about 400 mg, about 405 mg, about 410 mg, about 415 mg,
about 420 mg, about 425 mg, about 430 mg, about 435 mg,
about 440 mg, about 445 mg, about 450 mg, about 455 mg,
about 460 mg, about 465 mg, about 470 mg, about 475 mg,
about 480 mg, about 485 mg, about 490 mg, about 495 mg,
about 500 mg, about 505 mg, about 510 mg, about 515 mg,
about 520 mg, about 525 mg, about 530 mg, about 535 mg,
about 540 mg, about 545 mg, about 550 mg, about 555 mg,
about 560 mg, about 565 mg, about 570 mg, about 575 mg,
about 580 mg, about 585 mg, about 590 mg, about 595 mg,
about 600 mg, about 605 mg, about 610 mg, about 615 mg,
about 620 mg, about 625 mg, about 630 mg, about 635 mg,
about 640 mg, about 645 mg, about 650 mg, about 655 mg,
about 660 mg, about 665 mg, about 670 mg, about 675 mg,
about 680 mg, about 685 mg, about 690 mg, about 695 mg,
about 700 mg, about 705 mg, about 710 mg, about 715 mg,
about 720 mg, about 725 mg, about 730 mg, about 735 mg,
about 740 mg, about 745 mg, about 750 mg, about 755 mg,
about 760 mg, about 765 mg, about 770 mg, about 775 mg,
about 780 mg, about 785 mg, about 790 mg, about 795 mg,
about 800 mg, about 850 mg, about 900 mg, about 950 mg,
or about 1000 mg of the compound of Formula (I), or an
isotopic variant thereof; or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof is administered
twice per day. In some embodiments, about 5 mg, about 10
mg, about 15 mg, about 20 mg, about 25 mg, about 50 mg,
about 100 mg, about 150 mg, about 200 mg, about 205 mg,
about 210 mg, about 215 mg, about 220 mg, about 225 mg,
about 230 mg, about 235 mg, about 240 mg, about 245 mg,
about 250 mg, about 255 mg, about 260 mg, about 265 mg,
about 270 mg, about 275 mg, about 280 mg, about 285 mg,
about 290 mg, about 295 mg, about 300 mg, about 305 mg,
about 310 mg, about 315 mg, about 320 mg, about 325 mg,
about 330 mg, about 335 mg, about 340 mg, about 345 mg,
about 350 mg, about 355 mg, about 360 mg, about 365 mg,
about 370 mg, about 375 mg, about 380 mg, about 385 mg,
about 390 mg, about 395 mg, about 400 mg, about 405 mg,
about 410 mg, about 415 mg, about 420 mg, about 425 mg,
about 430 mg, about 435 mg, about 440 mg, about 445 mg,
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about 450 mg, about 455 mg, about 460 mg, about 465 mg,
about 470 mg, about 475 mg, about 480 mg, about 485 mg,
about 490 mg, about 495 mg, about 500 mg, about 505 mg,
about 510 mg, about 515 mg, about 520 mg, about 525 mg,
about 530 mg, about 535 mg, about 540 mg, about 545 mg,
about 550 mg, about 555 mg, about 560 mg, about 565 mg,
about 570 mg, about 575 mg, about 580 mg, about 585 mg,
about 590 mg, about 595 mg, about 600 mg, about 605 mg,
about 610 mg, about 615 mg, about 620 mg, about 625 mg,
about 630 mg, about 635 mg, about 640 mg, about 645 mg,
about 650 mg, about 655 mg, about 660 mg, about 665 mg,
about 670 mg, about 675 mg, about 680 mg, about 685 mg,
about 690 mg, about 695 mg, about 700 mg, about 705 mg,
about 710 mg, about 715 mg, about 720 mg, about 725 mg,
about 730 mg, about 735 mg, about 740 mg, about 745 mg,
about 750 mg, about 755 mg, about 760 mg, about 765 mg,
about 770 mg, about 775 mg, about 780 mg, about 785 mg,
about 790 mg, about 795 mg, about 800 mg, about 850 mg,
about 900 mg, about 950 mg, or about 1000 mg of the
compound of Formula (I), or an isotopic variant thereof; or
a pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof is administered three times per day.

In some embodiments, the compound of Formula (I), or
an isotopic variant thereof; or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof is administered for
a period of one day. In some embodiments, the compound of
Formula (I), or an isotopic variant thereof; or a pharmaceu-
tically acceptable salt, solvate, hydrate, or prodrug thereof is
administered over a period of two days. In some embodi-
ments, the compound of Formula (I), or an isotopic variant
thereof; or a pharmaceutically acceptable salt, solvate,
hydrate, or prodrug thereof is administered over a period of
three days. In some embodiments, the compound of Formula
(I), or an isotopic variant thereof; or a pharmaceutically
acceptable salt, solvate, hydrate, or prodrug thereof is
administered over a period of four days. In some embodi-
ments, the compound of Formula (I), or an isotopic variant
thereof; or a pharmaceutically acceptable salt, solvate,
hydrate, or prodrug thereof is administered over a period of
five days. In some embodiments, the compound of Formula
(I), or an isotopic variant thereof; or a pharmaceutically
acceptable salt, solvate, hydrate, or prodrug thereof is
administered over a period of six days. In some embodi-
ments, the compound of Formula (I), or an isotopic variant
thereof; or a pharmaceutically acceptable salt, solvate,
hydrate, or prodrug thereof is administered over a period of
seven days. In some embodiments, the compound of For-
mula (I), or an isotopic variant thereof; or a pharmaceuti-
cally acceptable salt, solvate, hydrate, or prodrug thereof is
administered over a period of eight days. In some embodi-
ments, the compound of Formula (I), or an isotopic variant
thereof; or a pharmaceutically acceptable salt, solvate,
hydrate, or prodrug thereof is administered over a period of
nine days. In some embodiments, the compound of Formula
(I), or an isotopic variant thereof; or a pharmaceutically
acceptable salt, solvate, hydrate, or prodrug thereof is
administered over a period of ten days. In some embodi-
ments, the compound of Formula (I), or an isotopic variant
thereof; or a pharmaceutically acceptable salt, solvate,
hydrate, or prodrug thereof is administered over a period of
11 days. In some embodiments, the compound of Formula
(I), or an isotopic variant thereof; or a pharmaceutically
acceptable salt, solvate, hydrate, or prodrug thereof is
administered over a period of 12 days. In some embodi-
ments, the compound of Formula (I), or an isotopic variant
thereof; or a pharmaceutically acceptable salt, solvate,
hydrate, or prodrug thereof is administered over a period of

13 days. In some embodiments, the compound of Formula
(I), or an isotopic variant thereof; or a pharmaceutically
acceptable salt, solvate, hydrate, or prodrug thereof is
administered over a period of 14 days. In some embodi-
ments, the compound of Formula (I), or an isotopic variant
thereof; or a pharmaceutically acceptable salt, solvate,
hydrate, or prodrug thereof is administered for a period of 15
days. In some embodiments, the compound of Formula (I),
or an isotopic variant thereof; or a pharmaceutically accept-
able salt, solvate, hydrate, or prodrug thereof is administered
over a period of 16 days. In some embodiments, the com-
pound of Formula (I), or an isotopic variant thereof; or a
pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof is administered over a period of 17 days. In some
embodiments, the compound of Formula (I), or an isotopic
variant thereof; or a pharmaceutically acceptable salt, sol-
vate, hydrate, or prodrug thereof is administered over a
period of 18 days. In some embodiments, the compound of
Formula (I), or an isotopic variant thereof; or a pharmaceu-
tically acceptable salt, solvate, hydrate, or prodrug thereof is
administered over a period of 19 days. In some embodi-
ments, the compound of Formula (I), or an isotopic variant
thereof; or a pharmaceutically acceptable salt, solvate,
hydrate, or prodrug thereof is administered over a period of
20 days. In some embodiments, the compound of Formula
(I), or an isotopic variant thereof; or a pharmaceutically
acceptable salt, solvate, hydrate, or prodrug thereof is
administered over a period of 21 days. In some embodi-
ments, the compound of Formula (I), or an isotopic variant
thereof; or a pharmaceutically acceptable salt, solvate,
hydrate, or prodrug thereof is administered over a period of
22 days. In some embodiments, the compound of Formula
(I), or an isotopic variant thereof; or a pharmaceutically
acceptable salt, solvate, hydrate, or prodrug thereof is
administered over a period of 23 days. In some embodi-
ments, the compound of Formula (I), or an isotopic variant
thereof; or a pharmaceutically acceptable salt, solvate,
hydrate, or prodrug thereof is administered over a period of
24 days. In some embodiments, the compound of Formula
(I), or an isotopic variant thereof; or a pharmaceutically
acceptable salt, solvate, hydrate, or prodrug thereof is
administered over a period of 25 days. In some embodi-
ments, the compound of Formula (I), or an isotopic variant
thereof; or a pharmaceutically acceptable salt, solvate,
hydrate, or prodrug thereof is administered over a period of
26 days. In some embodiments, the compound of Formula
(I), or an isotopic variant thereof; or a pharmaceutically
acceptable salt, solvate, hydrate, or prodrug thereof is
administered over a period of 27 days. In some embodi-
ments, the compound of Formula (I), or an isotopic variant
thereof; or a pharmaceutically acceptable salt, solvate,
hydrate, or prodrug thereof is administered over a period of
28 days. In some embodiments, the compound of Formula
(I), or an isotopic variant thereof; or a pharmaceutically
acceptable salt, solvate, hydrate, or prodrug thereof is
administered over a period of 29 days. In some embodi-
ments, the compound of Formula (I), or an isotopic variant
thereof; or a pharmaceutically acceptable salt, solvate,
hydrate, or prodrug thereof is administered for a period of 30
days. In some embodiments, the compound of Formula (I),
or an isotopic variant thereof; or a pharmaceutically accept-
able salt, solvate, hydrate, or prodrug thereof is administered
over a period of 31 days. In some embodiments, the com-
pound of Formula (I), or an isotopic variant thereof; or a
pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof is administered over a period of 32 days. In some
embodiments, the compound of Formula (I), or an isotopic
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variant thereof; or a pharmaceutically acceptable salt, sol-
vate, hydrate, or prodrug thereof is administered over a
period of 33 days. In some embodiments, the compound of
Formula (I), or an isotopic variant thereof; or a pharmaceu-
tically acceptable salt, solvate, hydrate, or prodrug thereof is
administered over a period of 34 days. In some embodi-
ments, the compound of Formula (I), or an isotopic variant
thereof; or a pharmaceutically acceptable salt, solvate,
hydrate, or prodrug thereof is administered over a period of
35 days. In some embodiments, the compound of Formula
(I), or an isotopic variant thereof; or a pharmaceutically
acceptable salt, solvate, hydrate, or prodrug thereof is
administered over a period of 36 days. In some embodi-
ments, the compound of Formula (I), or an isotopic variant
thereof; or a pharmaceutically acceptable salt, solvate,
hydrate, or prodrug thereof is administered over a period of
37 days. In some embodiments, the compound of Formula
(I), or an isotopic variant thereof; or a pharmaceutically
acceptable salt, solvate, hydrate, or prodrug thereof is
administered over a period of 38 days. In some embodi-
ments, the compound of Formula (I), or an isotopic variant
thereof; or a pharmaceutically acceptable salt, solvate,
hydrate, or prodrug thereof is administered over a period of
39 days. In some embodiments, the compound of Formula
(I), or an isotopic variant thereof; or a pharmaceutically
acceptable salt, solvate, hydrate, or prodrug thereof is
administered over a period of 40 days. In some embodi-
ments, the compound of Formula (I), or an isotopic variant
thereof; or a pharmaceutically acceptable salt, solvate,
hydrate, or prodrug thereof is administered over a period of
41 days. In some embodiments, the compound of Formula
(I), or an isotopic variant thereof; or a pharmaceutically
acceptable salt, solvate, hydrate, or prodrug thereof is
administered over a period of 42 days or more.

In certain embodiments, the compound of Formula (I), or
an isotopic variant thereof; or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof is administered in
an amount of about 25 mg once daily for a period of up to
at least about 14 days. In certain embodiments, the com-
pound of Formula (I), or an isotopic variant thereof; or a
pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof is administered in an amount of about 50 mg
once daily for a period of up to at least about 14 days. In
certain embodiments, the compound of Formula (I), or an
isotopic variant thereof; or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof is administered in
an amount of about 100 mg once daily for a period of up to
at least about 14 days. In certain embodiments, the com-
pound of Formula (I), or an isotopic variant thereof; or a
pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof is administered in an amount of about 150 mg
once daily for a period of up to at least about 14 days.

In certain embodiments, the compound of Formula (I), or
an isotopic variant thereof; or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof is administered in
an amount of about 50 mg once daily for a period of up to
at least about 14 days. In certain embodiments, the com-
pound of Formula (I), or an isotopic variant thereof; or a
pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof is administered in an amount of about 100 mg
once daily for a period of up to at least about 14 days. In
certain embodiments, the compound of Formula (I), or an
isotopic variant thereof; or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof is administered in
an amount of about 150 mg once daily for a period of up to
at least about 14 days. In certain embodiments, the com-
pound of Formula (I), or an isotopic variant thereof; or a

pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof is administered in an amount of about 200 mg
once daily for a period of up to at least about 14 days. In
certain embodiments, the compound of Formula (I), or an
isotopic variant thereof; or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof is administered in
an amount of about 210 mg once daily for a period of up to
at least about 14 days. In certain embodiments, the com-
pound of Formula (I), or an isotopic variant thereof; or a
pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof is administered in an amount of about 220 mg
once daily for a period of up to at least about 14 days. In
certain embodiments, the compound of Formula (I), or an
isotopic variant thereof; or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof is administered in
an amount of about 230 mg once daily for a period of up to
at least about 14 days. In certain embodiments, the com-
pound of Formula (I), or an isotopic variant thereof; or a
pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof is administered in an amount of about 240 mg
once daily for a period of up to at least about 14 days. In
certain embodiments, the compound of Formula (I), or an
isotopic variant thereof; or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof is administered in
an amount of about 250 mg once daily for a period of up to
at least about 14 days. In certain embodiments, the com-
pound of Formula (I), or an isotopic variant thereof; or a
pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof is administered in an amount of about 260 mg
once daily for a period of up to at least about 14 days. In
certain embodiments, the compound of Formula (I), or an
isotopic variant thereof; or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof is administered in
an amount of about 270 mg once daily for a period of up to
at least about 14 days. In certain embodiments, the com-
pound of Formula (I), or an isotopic variant thereof; or a
pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof is administered in an amount of about 140 mg
once daily for a period of up to at least about 14 days. In
certain embodiments, the compound of Formula (I), or an
isotopic variant thereof; or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof is administered in
an amount of about 290 mg once daily for a period of up to
at least about 14 days. In certain embodiments, the com-
pound of Formula (I), or an isotopic variant thereof; or a
pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof is administered in an amount of about 300 mg
once daily for a period of up to at least about 14 days. In
certain embodiments, the compound of Formula (I), or an
isotopic variant thereof; or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof is administered in
an amount of about 310 mg once daily for a period of up to
at least about 14 days. In certain embodiments, the com-
pound of Formula (I), or an isotopic variant thereof; or a
pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof is administered in an amount of about 320 mg
once daily for a period of up to at least about 14 days. In
certain embodiments, the compound of Formula (I), or an
isotopic variant thereof; or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof is administered in
an amount of about 330 mg once daily for a period of up to
at least about 14 days. In certain embodiments, the com-
pound of Formula (I), or an isotopic variant thereof; or a
pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof is administered in an amount of about 340 mg
once daily for a period of up to at least about 14 days. In
certain embodiments, the compound of Formula (I), or an
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isotopic variant thereof; or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof is administered in
an amount of about 350 mg once daily for a period of up to
at least about 14 days. In certain embodiments, the com-
pound of Formula (I), or an isotopic variant thereof; or a
pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof is administered in an amount of about 360 mg
once daily for a period of up to at least about 14 days. In
certain embodiments, the compound of Formula (I), or an
isotopic variant thereof; or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof is administered in
an amount of about 370 mg once daily for a period of up to
at least about 14 days. In certain embodiments, the com-
pound of Formula (I), or an isotopic variant thereof; or a
pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof is administered in an amount of about 380 mg
once daily for a period of up to at least about 14 days. In
certain embodiments, the compound of Formula (I), or an
isotopic variant thereof; or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof is administered in
an amount of about 390 mg once daily for a period of up to
at least about 14 days. In certain embodiments, the com-
pound of Formula (I), or an isotopic variant thereof; or a
pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof is administered in an amount of about 400 mg
once daily for a period of up to at least about 14 days. In
certain embodiments, the compound of Formula (I), or an
isotopic variant thereof; or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof is administered in
an amount of about 450 mg once daily for a period of up to
at least about 14 days. In certain embodiments, the com-
pound of Formula (I), or an isotopic variant thereof; or a
pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof is administered in an amount of about 500 mg
once daily for a period of up to at least about 14 days. In
certain embodiments, the compound of Formula (I), or an
isotopic variant thereof; or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof is administered in
an amount of about 600 mg once daily for a period of up to
at least about 14 days. In certain embodiments, the com-
pound of Formula (I), or an isotopic variant thereof; or a
pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof is administered in an amount of about 700 mg
once daily for a period of up to at least about 14 days. In
certain embodiments, the compound of Formula (I), or an
isotopic variant thereof; or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof is administered in
an amount of about 800 mg once daily for a period of up to
at least about 14 days. In certain embodiments, the com-
pound of Formula (I), or an isotopic variant thereof; or a
pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof is administered in an amount of about 900 mg
once daily for a period of up to at least about 14 days. In
certain embodiments, the compound of Formula (I), or an
isotopic variant thereof; or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof is administered in
an amount of about 1000 mg once daily for a period of up
to at least about 14 days.

In certain embodiments, the compound of Formula (I), or
an isotopic variant thereof; or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof is administered in
an amount of about 5 mg twice daily for a period of up to
at least about 14 days. In certain embodiments, the com-
pound of Formula (I), or an isotopic variant thereof; or a
pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof is administered in an amount of about 10 mg
twice daily for a period of up to at least about 14 days. In

certain embodiments, the compound of Formula (I), or an
isotopic variant thereof; or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof is administered in
an amount of about 15 mg twice daily for a period of up to
at least about 14 days. In certain embodiments, the com-
pound of Formula (I), or an isotopic variant thereof; or a
pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof is administered in an amount of about 20 mg
twice daily for a period of up to at least about 14 days. In
certain embodiments, the compound of Formula (I), or an
isotopic variant thereof; or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof is administered in
an amount of about 25 mg twice daily for a period of up to
at least about 14 days. In certain embodiments, the com-
pound of Formula (I), or an isotopic variant thereof; or a
pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof is administered in an amount of about 50 mg
twice daily for a period of up to at least about 14 days. In
certain embodiments, the compound of Formula (I), or an
isotopic variant thereof; or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof is administered in
an amount of about 100 mg twice daily for a period of up to
at least about 14 days. In certain embodiments, the com-
pound of Formula (I), or an isotopic variant thereof; or a
pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof is administered in an amount of about 150 mg
twice daily for a period of up to at least about 14 days. In
certain embodiments, the compound of Formula (I), or an
isotopic variant thereof; or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof is administered in
an amount of about 200 mg twice daily for a period of up to
at least about 14 days. In certain embodiments, the com-
pound of Formula (I), or an isotopic variant thereof; or a
pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof is administered in an amount of about 210 mg
twice daily for a period of up to at least about 14 days. In
certain embodiments, the compound of Formula (I), or an
isotopic variant thereof; or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof is administered in
an amount of about 220 mg twice daily for a period of up to
at least about 14 days. In certain embodiments, the com-
pound of Formula (I), or an isotopic variant thereof; or a
pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof is administered in an amount of about 230 mg
twice daily for a period of up to at least about 14 days. In
certain embodiments, the compound of Formula (I), or an
isotopic variant thereof; or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof is administered in
an amount of about 240 mg twice daily for a period of up to
at least about 14 days. In certain embodiments, the com-
pound of Formula (I), or an isotopic variant thereof; or a
pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof is administered in an amount of about 250 mg
twice daily for a period of up to at least about 14 days. In
certain embodiments, the compound of Formula (I), or an
isotopic variant thereof; or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof is administered in
an amount of about 260 mg twice daily for a period of up to
at least about 14 days. In certain embodiments, the com-
pound of Formula (I), or an isotopic variant thereof; or a
pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof is administered in an amount of about 270 mg
twice daily for a period of up to at least about 14 days. In
certain embodiments, the compound of Formula (I), or an
isotopic variant thereof; or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof is administered in
an amount of about 140 mg twice daily for a period of up to
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at least about 14 days. In certain embodiments, the com-
pound of Formula (I), or an isotopic variant thereof; or a
pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof is administered in an amount of about 290 mg
twice daily for a period of up to at least about 14 days. In
certain embodiments, the compound of Formula (I), or an
isotopic variant thereof; or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof is administered in
an amount of about 300 mg twice daily for a period of up to
at least about 14 days. In certain embodiments, the com-
pound of Formula (I), or an isotopic variant thereof; or a
pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof is administered in an amount of about 310 mg
twice daily for a period of up to at least about 14 days. In
certain embodiments, the compound of Formula (I), or an
isotopic variant thereof; or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof is administered in
an amount of about 320 mg twice daily for a period of up to
at least about 14 days. In certain embodiments, the com-
pound of Formula (I), or an isotopic variant thereof; or a
pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof is administered in an amount of about 330 mg
twice daily for a period of up to at least about 14 days. In
certain embodiments, the compound of Formula (I), or an
isotopic variant thereof; or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof is administered in
an amount of about 340 mg twice daily for a period of up to
at least about 14 days. In certain embodiments, the com-
pound of Formula (I), or an isotopic variant thereof; or a
pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof is administered in an amount of about 350 mg
twice daily for a period of up to at least about 14 days. In
certain embodiments, the compound of Formula (I), or an
isotopic variant thereof; or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof is administered in
an amount of about 360 mg twice daily for a period of up to
at least about 14 days. In certain embodiments, the com-
pound of Formula (I), or an isotopic variant thereof; or a
pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof is administered in an amount of about 370 mg
twice daily for a period of up to at least about 14 days. In
certain embodiments, the compound of Formula (I), or an
isotopic variant thereof; or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof is administered in
an amount of about 380 mg twice daily for a period of up to
at least about 14 days. In certain embodiments, the com-
pound of Formula (I), or an isotopic variant thereof; or a
pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof is administered in an amount of about 390 mg
twice daily for a period of up to at least about 14 days. In
certain embodiments, the compound of Formula (I), or an
isotopic variant thereof; or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof is administered in
an amount of about 400 mg twice daily for a period of up to
at least about 14 days. In certain embodiments, the com-
pound of Formula (I), or an isotopic variant thereof; or a
pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof is administered in an amount of about 450 mg
twice daily for a period of up to at least about 14 days. In
certain embodiments, the compound of Formula (I), or an
isotopic variant thereof; or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof is administered in
an amount of about 500 mg twice daily for a period of up to
at least about 14 days. In certain embodiments, the com-
pound of Formula (I), or an isotopic variant thereof; or a
pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof is administered in an amount of about 600 mg

twice daily for a period of up to at least about 14 days. In
certain embodiments, the compound of Formula (I), or an
isotopic variant thereof; or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof is administered in
an amount of about 700 mg twice daily for a period of up to
at least about 14 days. In certain embodiments, the com-
pound of Formula (I), or an isotopic variant thereof; or a
pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof is administered in an amount of about 800 mg
twice daily for a period of up to at least about 14 days. In
certain embodiments, the compound of Formula (I), or an
isotopic variant thereof; or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof is administered in
an amount of about 900 mg twice daily for a period of up to
at least about 14 days. In certain embodiments, the com-
pound of Formula (I), or an isotopic variant thereof; or a
pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof is administered in an amount of about 1000 mg
twice daily for a period of up to at least about 14 days.

In certain embodiments, the compound of Formula (I), or
an isotopic variant thereof; or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof is administered in
an amount of about 5 mg once daily for a period of up to at
least about 28 days. In certain embodiments, the compound
of Formula (I), or an isotopic variant thereof; or a pharma-
ceutically acceptable salt, solvate, hydrate, or prodrug
thereof is administered in an amount of about 10 mg once
daily for a period of up to at least about 28 days. In certain
embodiments, the compound of Formula (I), or an isotopic
variant thereof; or a pharmaceutically acceptable salt, sol-
vate, hydrate, or prodrug thereof is administered in an
amount of about 15 mg once daily for a period of up to at
least about 28 days. In certain embodiments, the compound
of Formula (I), or an isotopic variant thereof; or a pharma-
ceutically acceptable salt, solvate, hydrate, or prodrug
thereof is administered in an amount of about 20 mg once
daily for a period of up to at least about 28 days. In certain
embodiments, the compound of Formula (I), or an isotopic
variant thereof; or a pharmaceutically acceptable salt, sol-
vate, hydrate, or prodrug thereof is administered in an
amount of about 25 mg once daily for a period of up to at
least about 28 days. In certain embodiments, the compound
of Formula (I), or an isotopic variant thereof; or a pharma-
ceutically acceptable salt, solvate, hydrate, or prodrug
thereof is administered in an amount of about 50 mg once
daily for a period of up to at least about 28 days. In certain
embodiments, the compound of Formula (I), or an isotopic
variant thereof; or a pharmaceutically acceptable salt, sol-
vate, hydrate, or prodrug thereof is administered in an
amount of about 100 mg once daily for a period of up to at
least about 28 days. In certain embodiments, the compound
of Formula (I), or an isotopic variant thereof; or a pharma-
ceutically acceptable salt, solvate, hydrate, or prodrug
thereof is administered in an amount of about 150 mg once
daily for a period of up to at least about 28 days. In certain
embodiments, the compound of Formula (I), or an isotopic
variant thereof; or a pharmaceutically acceptable salt, sol-
vate, hydrate, or prodrug thereof is administered in an
amount of about 200 mg once daily for a period of up to at
least about 28 days. In certain embodiments, the compound
of Formula (I), or an isotopic variant thereof; or a pharma-
ceutically acceptable salt, solvate, hydrate, or prodrug
thereof is administered in an amount of about 210 mg once
daily for a period of up to at least about 28 days. In certain
embodiments, the compound of Formula (I), or an isotopic
variant thereof; or a pharmaceutically acceptable salt, sol-
vate, hydrate, or prodrug thereof is administered in an
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amount of about 220 mg once daily for a period of up to at
least about 28 days. In certain embodiments, the compound
of Formula (I), or an isotopic variant thereof; or a pharma-
ceutically acceptable salt, solvate, hydrate, or prodrug
thereof is administered in an amount of about 230 mg once
daily for a period of up to at least about 28 days. In certain
embodiments, the compound of Formula (I), or an isotopic
variant thereof; or a pharmaceutically acceptable salt, sol-
vate, hydrate, or prodrug thereof is administered in an
amount of about 240 mg once daily for a period of up to at
least about 28 days. In certain embodiments, the compound
of Formula (I), or an isotopic variant thereof; or a pharma-
ceutically acceptable salt, solvate, hydrate, or prodrug
thereof is administered in an amount of about 250 mg once
daily for a period of up to at least about 28 days. In certain
embodiments, the compound of Formula (I), or an isotopic
variant thereof; or a pharmaceutically acceptable salt, sol-
vate, hydrate, or prodrug thereof is administered in an
amount of about 260 mg once daily for a period of up to at
least about 28 days. In certain embodiments, the compound
of Formula (I), or an isotopic variant thereof; or a pharma-
ceutically acceptable salt, solvate, hydrate, or prodrug
thereof is administered in an amount of about 270 mg once
daily for a period of up to at least about 28 days. In certain
embodiments, the compound of Formula (I), or an isotopic
variant thereof; or a pharmaceutically acceptable salt, sol-
vate, hydrate, or prodrug thereof is administered in an
amount of about 280 mg once daily for a period of up to at
least about 28 days. In certain embodiments, the compound
of Formula (I), or an isotopic variant thereof; or a pharma-
ceutically acceptable salt, solvate, hydrate, or prodrug
thereof is administered in an amount of about 290 mg once
daily for a period of up to at least about 28 days. In certain
embodiments, the compound of Formula (I), or an isotopic
variant thereof; or a pharmaceutically acceptable salt, sol-
vate, hydrate, or prodrug thereof is administered in an
amount of about 300 mg once daily for a period of up to at
least about 28 days. In certain embodiments, the compound
of Formula (I), or an isotopic variant thereof; or a pharma-
ceutically acceptable salt, solvate, hydrate, or prodrug
thereof is administered in an amount of about 310 mg once
daily for a period of up to at least about 28 days. In certain
embodiments, the compound of Formula (I), or an isotopic
variant thereof; or a pharmaceutically acceptable salt, sol-
vate, hydrate, or prodrug thereof is administered in an
amount of about 320 mg once daily for a period of up to at
least about 28 days. In certain embodiments, the compound
of Formula (I), or an isotopic variant thereof; or a pharma-
ceutically acceptable salt, solvate, hydrate, or prodrug
thereof is administered in an amount of about 330 mg once
daily for a period of up to at least about 28 days. In certain
embodiments, the compound of Formula (I), or an isotopic
variant thereof; or a pharmaceutically acceptable salt, sol-
vate, hydrate, or prodrug thereof is administered in an
amount of about 340 mg once daily for a period of up to at
least about 28 days. In certain embodiments, the compound
of Formula (I), or an isotopic variant thereof; or a pharma-
ceutically acceptable salt, solvate, hydrate, or prodrug
thereof is administered in an amount of about 350 mg once
daily for a period of up to at least about 28 days. In certain
embodiments, the compound of Formula (I), or an isotopic
variant thereof; or a pharmaceutically acceptable salt, sol-
vate, hydrate, or prodrug thereof is administered in an
amount of about 360 mg once daily for a period of up to at
least about 28 days. In certain embodiments, the compound
of Formula (I), or an isotopic variant thereof; or a pharma-
ceutically acceptable salt, solvate, hydrate, or prodrug

thereof is administered in an amount of about 370 mg once
daily for a period of up to at least about 28 days. In certain
embodiments, the compound of Formula (I), or an isotopic
variant thereof; or a pharmaceutically acceptable salt, sol-
vate, hydrate, or prodrug thereof is administered in an
amount of about 380 mg once daily for a period of up to at
least about 28 days. In certain embodiments, the compound
of Formula (I), or an isotopic variant thereof; or a pharma-
ceutically acceptable salt, solvate, hydrate, or prodrug
thereof is administered in an amount of about 390 mg once
daily for a period of up to at least about 28 days. In certain
embodiments, the compound of Formula (I), or an isotopic
variant thereof; or a pharmaceutically acceptable salt, sol-
vate, hydrate, or prodrug thereof is administered in an
amount of about 400 mg once daily for a period of up to at
least about 28 days. In certain embodiments, the compound
of Formula (I), or an isotopic variant thereof; or a pharma-
ceutically acceptable salt, solvate, hydrate, or prodrug
thereof is administered in an amount of about 450 mg once
daily for a period of up to at least about 28 days. In certain
embodiments, the compound of Formula (I), or an isotopic
variant thereof; or a pharmaceutically acceptable salt, sol-
vate, hydrate, or prodrug thereof is administered in an
amount of about 500 mg once daily for a period of up to at
least about 28 days. In certain embodiments, the compound
of Formula (I), or an isotopic variant thereof; or a pharma-
ceutically acceptable salt, solvate, hydrate, or prodrug
thereof is administered in an amount of about 600 mg once
daily for a period of up to at least about 28 days. In certain
embodiments, the compound of Formula (I), or an isotopic
variant thereof; or a pharmaceutically acceptable salt, sol-
vate, hydrate, or prodrug thereof is administered in an
amount of about 700 mg once daily for a period of up to at
least about 28 days. In certain embodiments, the compound
of Formula (I), or an isotopic variant thereof; or a pharma-
ceutically acceptable salt, solvate, hydrate, or prodrug
thereof is administered in an amount of about 800 mg once
daily for a period of up to at least about 28 days. In certain
embodiments, the compound of Formula (I), or an isotopic
variant thereof; or a pharmaceutically acceptable salt, sol-
vate, hydrate, or prodrug thereof is administered in an
amount of about 900 mg once daily for a period of up to at
least about 28 days. In certain embodiments, the compound
of Formula (I), or an isotopic variant thereof; or a pharma-
ceutically acceptable salt, solvate, hydrate, or prodrug
thereof is administered in an amount of about 1000 mg once
daily for a period of up to at least about 28 days.

In certain embodiments, the compound of Formula (I), or
an isotopic variant thereof; or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof is administered in
an amount of about 5 mg twice daily for a period of up to
at least about 28 days. In certain embodiments, the com-
pound of Formula (I), or an isotopic variant thereof; or a
pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof is administered in an amount of about 10 mg
twice daily for a period of up to at least about 28 days. In
certain embodiments, the compound of Formula (I), or an
isotopic variant thereof; or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof is administered in
an amount of about 15 mg twice daily for a period of up to
at least about 28 days. In certain embodiments, the com-
pound of Formula (I), or an isotopic variant thereof; or a
pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof is administered in an amount of about 20 mg
twice daily for a period of up to at least about 28 days. In
certain embodiments, the compound of Formula (I), or an
isotopic variant thereof; or a pharmaceutically acceptable
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salt, solvate, hydrate, or prodrug thereof is administered in
an amount of about 25 mg twice daily for a period of up to
at least about 28 days. In certain embodiments, the com-
pound of Formula (I), or an isotopic variant thereof; or a
pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof is administered in an amount of about 50 mg
twice daily for a period of up to at least about 28 days. In
certain embodiments, the compound of Formula (I), or an
isotopic variant thereof; or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof is administered in
an amount of about 100 mg twice daily for a period of up to
at least about 28 days. In certain embodiments, the com-
pound of Formula (I), or an isotopic variant thereof; or a
pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof is administered in an amount of about 150 mg
twice daily for a period of up to at least about 28 days. In
certain embodiments, the compound of Formula (I), or an
isotopic variant thereof; or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof is administered in
an amount of about 200 mg twice daily for a period of up to
at least about 28 days. In certain embodiments, the com-
pound of Formula (I), or an isotopic variant thereof; or a
pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof is administered in an amount of about 210 mg
twice daily for a period of up to at least about 28 days. In
certain embodiments, the compound of Formula (I), or an
isotopic variant thereof; or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof is administered in
an amount of about 220 mg twice daily for a period of up to
at least about 28 days. In certain embodiments, the com-
pound of Formula (I), or an isotopic variant thereof; or a
pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof is administered in an amount of about 230 mg
twice daily for a period of up to at least about 28 days. In
certain embodiments, the compound of Formula (I), or an
isotopic variant thereof; or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof is administered in
an amount of about 240 mg twice daily for a period of up to
at least about 28 days. In certain embodiments, the com-
pound of Formula (I), or an isotopic variant thereof; or a
pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof is administered in an amount of about 250 mg
twice daily for a period of up to at least about 28 days. In
certain embodiments, the compound of Formula (I), or an
isotopic variant thereof; or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof is administered in
an amount of about 260 mg twice daily for a period of up to
at least about 28 days. In certain embodiments, the com-
pound of Formula (I), or an isotopic variant thereof; or a
pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof is administered in an amount of about 270 mg
twice daily for a period of up to at least about 28 days. In
certain embodiments, the compound of Formula (I), or an
isotopic variant thereof; or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof is administered in
an amount of about 280 mg twice daily for a period of up to
at least about 28 days. In certain embodiments, the com-
pound of Formula (I), or an isotopic variant thereof; or a
pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof is administered in an amount of about 290 mg
twice daily for a period of up to at least about 28 days. In
certain embodiments, the compound of Formula (I), or an
isotopic variant thereof; or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof is administered in
an amount of about 300 mg twice daily for a period of up to
at least about 28 days. In certain embodiments, the com-
pound of Formula (I), or an isotopic variant thereof; or a

pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof is administered in an amount of about 310 mg
twice daily for a period of up to at least about 28 days. In
certain embodiments, the compound of Formula (I), or an
isotopic variant thereof; or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof is administered in
an amount of about 320 mg twice daily for a period of up to
at least about 28 days. In certain embodiments, the com-
pound of Formula (I), or an isotopic variant thereof; or a
pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof is administered in an amount of about 330 mg
twice daily for a period of up to at least about 28 days. In
certain embodiments, the compound of Formula (I), or an
isotopic variant thereof; or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof is administered in
an amount of about 340 mg twice daily for a period of up to
at least about 28 days. In certain embodiments, the com-
pound of Formula (I), or an isotopic variant thereof; or a
pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof is administered in an amount of about 350 mg
twice daily for a period of up to at least about 28 days. In
certain embodiments, the compound of Formula (I), or an
isotopic variant thereof; or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof is administered in
an amount of about 360 mg twice daily for a period of up to
at least about 28 days. In certain embodiments, the com-
pound of Formula (I), or an isotopic variant thereof; or a
pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof is administered in an amount of about 370 mg
twice daily for a period of up to at least about 28 days. In
certain embodiments, the compound of Formula (I), or an
isotopic variant thereof; or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof is administered in
an amount of about 380 mg twice daily for a period of up to
at least about 28 days. In certain embodiments, the com-
pound of Formula (I), or an isotopic variant thereof; or a
pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof is administered in an amount of about 390 mg
twice daily for a period of up to at least about 28 days. In
certain embodiments, the compound of Formula (I), or an
isotopic variant thereof; or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof is administered in
an amount of about 400 mg twice daily for a period of up to
at least about 28 days. In certain embodiments, the com-
pound of Formula (I), or an isotopic variant thereof; or a
pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof is administered in an amount of about 450 mg
twice daily for a period of up to at least about 28 days. In
certain embodiments, the compound of Formula (I), or an
isotopic variant thereof; or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof is administered in
an amount of about 500 mg twice daily for a period of up to
at least about 28 days. In certain embodiments, the com-
pound of Formula (I), or an isotopic variant thereof; or a
pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof is administered in an amount of about 600 mg
twice daily for a period of up to at least about 28 days. In
certain embodiments, the compound of Formula (I), or an
isotopic variant thereof; or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof is administered in
an amount of about 700 mg twice daily for a period of up to
at least about 28 days. In certain embodiments, the com-
pound of Formula (I), or an isotopic variant thereof; or a
pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof is administered in an amount of about 800 mg
twice daily for a period of up to at least about 28 days. In
certain embodiments, the compound of Formula (I), or an
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isotopic variant thereof; or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof is administered in
an amount of about 900 mg twice daily for a period of up to
at least about 28 days. In certain embodiments, the com-
pound of Formula (I), or an isotopic variant thereof; or a
pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof is administered in an amount of about 1000 mg
twice daily for a period of up to at least about 28 days.

In certain embodiments, the compound of Formula (I), or
an isotopic variant thereof; or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof is administered in
an amount of about 255 mg once daily for a period of up to
at least about 42 days. In certain embodiments, the com-
pound of Formula (I), or an isotopic variant thereof; or a
pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof is administered in an amount of about 10 mg
once daily for a period of up to at least about 42 days. In
certain embodiments, the compound of Formula (I), or an
isotopic variant thereof; or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof is administered in
an amount of about 15 mg once daily for a period of up to
at least about 42 days. In certain embodiments, the com-
pound of Formula (I), or an isotopic variant thereof; or a
pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof is administered in an amount of about 20 mg
once daily for a period of up to at least about 42 days. In
certain embodiments, the compound of Formula (I), or an
isotopic variant thereof; or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof is administered in
an amount of about 25 mg once daily for a period of up to
at least about 42 days. In certain embodiments, the com-
pound of Formula (I), or an isotopic variant thereof; or a
pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof is administered in an amount of about 50 mg
once daily for a period of up to at least about 42 days. In
certain embodiments, the compound of Formula (I), or an
isotopic variant thereof; or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof is administered in
an amount of about 100 mg once daily for a period of up to
at least about 42 days. In certain embodiments, the com-
pound of Formula (I), or an isotopic variant thereof; or a
pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof is administered in an amount of about 150 mg
once daily for a period of up to at least about 42 days. In
certain embodiments, the compound of Formula (I), or an
isotopic variant thereof; or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof is administered in
an amount of about 200 mg once daily for a period of up to
at least about 42 days. In certain embodiments, the com-
pound of Formula (I), or an isotopic variant thereof; or a
pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof is administered in an amount of about 210 mg
once daily for a period of up to at least about 42 days. In
certain embodiments, the compound of Formula (I), or an
isotopic variant thereof; or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof is administered in
an amount of about 220 mg once daily for a period of up to
at least about 42 days. In certain embodiments, the com-
pound of Formula (I), or an isotopic variant thereof; or a
pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof is administered in an amount of about 230 mg
once daily for a period of up to at least about 42 days. In
certain embodiments, the compound of Formula (I), or an
isotopic variant thereof; or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof is administered in
an amount of about 240 mg once daily for a period of up to
at least about 42 days. In certain embodiments, the com-

pound of Formula (I), or an isotopic variant thereof; or a
pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof is administered in an amount of about 250 mg
once daily for a period of up to at least about 42 days. In
certain embodiments, the compound of Formula (I), or an
isotopic variant thereof; or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof is administered in
an amount of about 260 mg once daily for a period of up to
at least about 42 days. In certain embodiments, the com-
pound of Formula (I), or an isotopic variant thereof; or a
pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof is administered in an amount of about 270 mg
once daily for a period of up to at least about 42 days. In
certain embodiments, the compound of Formula (I), or an
isotopic variant thereof; or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof is administered in
an amount of about 420 mg once daily for a period of up to
at least about 42 days. In certain embodiments, the com-
pound of Formula (I), or an isotopic variant thereof; or a
pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof is administered in an amount of about 290 mg
once daily for a period of up to at least about 42 days. In
certain embodiments, the compound of Formula (I), or an
isotopic variant thereof; or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof is administered in
an amount of about 300 mg once daily for a period of up to
at least about 42 days. In certain embodiments, the com-
pound of Formula (I), or an isotopic variant thereof; or a
pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof is administered in an amount of about 310 mg
once daily for a period of up to at least about 42 days. In
certain embodiments, the compound of Formula (I), or an
isotopic variant thereof; or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof is administered in
an amount of about 320 mg once daily for a period of up to
at least about 42 days. In certain embodiments, the com-
pound of Formula (I), or an isotopic variant thereof; or a
pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof is administered in an amount of about 330 mg
once daily for a period of up to at least about 42 days. In
certain embodiments, the compound of Formula (I), or an
isotopic variant thereof; or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof is administered in
an amount of about 340 mg once daily for a period of up to
at least about 42 days. In certain embodiments, the com-
pound of Formula (I), or an isotopic variant thereof; or a
pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof is administered in an amount of about 350 mg
once daily for a period of up to at least about 42 days. In
certain embodiments, the compound of Formula (I), or an
isotopic variant thereof; or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof is administered in
an amount of about 360 mg once daily for a period of up to
at least about 42 days. In certain embodiments, the com-
pound of Formula (I), or an isotopic variant thereof; or a
pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof is administered in an amount of about 370 mg
once daily for a period of up to at least about 42 days. In
certain embodiments, the compound of Formula (I), or an
isotopic variant thereof; or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof is administered in
an amount of about 380 mg once daily for a period of up to
at least about 42 days. In certain embodiments, the com-
pound of Formula (I), or an isotopic variant thereof; or a
pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof is administered in an amount of about 390 mg
once daily for a period of up to at least about 42 days. In
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certain embodiments, the compound of Formula (I), or an
isotopic variant thereof; or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof is administered in
an amount of about 400 mg once daily for a period of up to
at least about 42 days. In certain embodiments, the com-
pound of Formula (I), or an isotopic variant thereof; or a
pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof is administered in an amount of about 450 mg
once daily for a period of up to at least about 42 days. In
certain embodiments, the compound of Formula (I), or an
isotopic variant thereof; or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof is administered in
an amount of about 500 mg once daily for a period of up to
at least about 42 days. In certain embodiments, the com-
pound of Formula (I), or an isotopic variant thereof; or a
pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof is administered in an amount of about 600 mg
once daily for a period of up to at least about 42 days. In
certain embodiments, the compound of Formula (I), or an
isotopic variant thereof; or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof is administered in
an amount of about 700 mg once daily for a period of up to
at least about 42 days. In certain embodiments, the com-
pound of Formula (I), or an isotopic variant thereof; or a
pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof is administered in an amount of about 800 mg
once daily for a period of up to at least about 42 days. In
certain embodiments, the compound of Formula (I), or an
isotopic variant thereof; or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof is administered in
an amount of about 900 mg once daily for a period of up to
at least about 42 days. In certain embodiments, the com-
pound of Formula (I), or an isotopic variant thereof; or a
pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof is administered in an amount of about 1000 mg
once daily for a period of up to at least about 42 days.

In certain embodiments, the compound of Formula (I), or
an isotopic variant thereof; or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof is administered in
an amount of about 5 mg twice daily for a period of up to
at least about 42 days. In certain embodiments, the com-
pound of Formula (I), or an isotopic variant thereof; or a
pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof is administered in an amount of about 10 mg
twice daily for a period of up to at least about 42 days. In
certain embodiments, the compound of Formula (I), or an
isotopic variant thereof; or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof is administered in
an amount of about 15 mg twice daily for a period of up to
at least about 42 days. In certain embodiments, the com-
pound of Formula (I), or an isotopic variant thereof; or a
pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof is administered in an amount of about 20 mg
twice daily for a period of up to at least about 42 days. In
certain embodiments, the compound of Formula (I), or an
isotopic variant thereof; or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof is administered in
an amount of about 25 mg twice daily for a period of up to
at least about 42 days. In certain embodiments, the com-
pound of Formula (I), or an isotopic variant thereof; or a
pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof is administered in an amount of about 50 mg
twice daily for a period of up to at least about 42 days. In
certain embodiments, the compound of Formula (I), or an
isotopic variant thereof; or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof is administered in
an amount of about 100 mg twice daily for a period of up to

at least about 42 days. In certain embodiments, the com-
pound of Formula (I), or an isotopic variant thereof; or a
pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof is administered in an amount of about 150 mg
twice daily for a period of up to at least about 42 days. In
certain embodiments, the compound of Formula (I), or an
isotopic variant thereof; or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof is administered in
an amount of about 200 mg twice daily for a period of up to
at least about 42 days. In certain embodiments, the com-
pound of Formula (I), or an isotopic variant thereof; or a
pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof is administered in an amount of about 210 mg
twice daily for a period of up to at least about 42 days. In
certain embodiments, the compound of Formula (I), or an
isotopic variant thereof; or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof is administered in
an amount of about 220 mg twice daily for a period of up to
at least about 42 days. In certain embodiments, the com-
pound of Formula (I), or an isotopic variant thereof; or a
pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof is administered in an amount of about 230 mg
twice daily for a period of up to at least about 42 days. In
certain embodiments, the compound of Formula (I), or an
isotopic variant thereof; or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof is administered in
an amount of about 240 mg twice daily for a period of up to
at least about 42 days. In certain embodiments, the com-
pound of Formula (I), or an isotopic variant thereof; or a
pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof is administered in an amount of about 250 mg
twice daily for a period of up to at least about 42 days. In
certain embodiments, the compound of Formula (I), or an
isotopic variant thereof; or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof is administered in
an amount of about 260 mg twice daily for a period of up to
at least about 42 days. In certain embodiments, the com-
pound of Formula (I), or an isotopic variant thereof; or a
pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof is administered in an amount of about 270 mg
twice daily for a period of up to at least about 42 days. In
certain embodiments, the compound of Formula (I), or an
isotopic variant thereof; or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof is administered in
an amount of about 420 mg twice daily for a period of up to
at least about 42 days. In certain embodiments, the com-
pound of Formula (I), or an isotopic variant thereof; or a
pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof is administered in an amount of about 290 mg
twice daily for a period of up to at least about 42 days. In
certain embodiments, the compound of Formula (I), or an
isotopic variant thereof; or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof is administered in
an amount of about 300 mg twice daily for a period of up to
at least about 42 days. In certain embodiments, the com-
pound of Formula (I), or an isotopic variant thereof; or a
pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof is administered in an amount of about 310 mg
twice daily for a period of up to at least about 42 days. In
certain embodiments, the compound of Formula (I), or an
isotopic variant thereof; or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof is administered in
an amount of about 320 mg twice daily for a period of up to
at least about 42 days. In certain embodiments, the com-
pound of Formula (I), or an isotopic variant thereof; or a
pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof is administered in an amount of about 330 mg
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twice daily for a period of up to at least about 42 days. In
certain embodiments, the compound of Formula (I), or an
isotopic variant thereof; or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof is administered in
an amount of about 340 mg twice daily for a period of up to
at least about 42 days. In certain embodiments, the com-
pound of Formula (I), or an isotopic variant thereof; or a
pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof is administered in an amount of about 350 mg
twice daily for a period of up to at least about 42 days. In
certain embodiments, the compound of Formula (I), or an
isotopic variant thereof; or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof is administered in
an amount of about 360 mg twice daily for a period of up to
at least about 42 days. In certain embodiments, the com-
pound of Formula (I), or an isotopic variant thereof; or a
pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof is administered in an amount of about 370 mg
twice daily for a period of up to at least about 42 days. In
certain embodiments, the compound of Formula (I), or an
isotopic variant thereof; or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof is administered in
an amount of about 380 mg twice daily for a period of up to
at least about 42 days. In certain embodiments, the com-
pound of Formula (I), or an isotopic variant thereof; or a
pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof is administered in an amount of about 390 mg
twice daily for a period of up to at least about 42 days. In
certain embodiments, the compound of Formula (I), or an
isotopic variant thereof; or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof is administered in
an amount of about 400 mg twice daily for a period of up to
at least about 42 days. In certain embodiments, the com-
pound of Formula (I), or an isotopic variant thereof; or a
pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof is administered in an amount of about 450 mg
twice daily for a period of up to at least about 42 days. In
certain embodiments, the compound of Formula (I), or an
isotopic variant thereof; or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof is administered in
an amount of about 500 mg twice daily for a period of up to
at least about 42 days. In certain embodiments, the com-
pound of Formula (I), or an isotopic variant thereof; or a
pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof is administered in an amount of about 600 mg
twice daily for a period of up to at least about 42 days. In
certain embodiments, the compound of Formula (I), or an
isotopic variant thereof; or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof is administered in
an amount of about 700 mg twice daily for a period of up to
at least about 42 days. In certain embodiments, the com-
pound of Formula (I), or an isotopic variant thereof; or a
pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof is administered in an amount of about 800 mg
twice daily for a period of up to at least about 42 days. In
certain embodiments, the compound of Formula (I), or an
isotopic variant thereof; or a pharmaceutically acceptable
salt, solvate, hydrate, or prodrug thereof is administered in
an amount of about 900 mg twice daily for a period of up to
at least about 42 days. In certain embodiments, the com-
pound of Formula (I), or an isotopic variant thereof; or a
pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof is administered in an amount of about 1000 mg
twice daily for a period of up to at least about 42 days.

In some embodiments, about 5 mg, about 10 mg, about 15
mg, about 20 mg, about 25 mg, about 50 mg, about 75 mg,
about 100 mg, about 150 mg, about 200 mg, about 250 mg,

about 300 mg, about 350 mg, or about 400 mg of the
compound of Formula (I), or an isotopic variant thereof; or
a pharmaceutically acceptable salt, solvate, hydrate, or prod-
rug thereof is administered twice per day. In some embodi-
ments, about 5 mg, about 10 mg, about 15 mg, about 20 mg,
about 25 mg, about 50 mg, about 75 mg, about 100 mg,
about 150 mg, about 200 mg, about 300 mg, about 400 mg,
about 500 mg, about 600 mg, about 700 mg, or about 800 mg
of the compound of Formula (I), or an isotopic variant
thereof; or a pharmaceutically acceptable salt, solvate,
hydrate, or prodrug thereof is administered at least once per
day.

In certain embodiments, from about 5 mg to about 1000
mg of a compound of Formula (I), or a pharmaceutically
acceptable salt thereof, is administered to the subject. In
certain embodiments, from about 25 mg to about 1000 mg
of a compound of Formula (I), or a pharmaceutically accept-
able salt thereof, is administered to the subject. In certain
embodiments, from about 5 mg to about 25 mg of a
compound of Formula (I), or a pharmaceutically acceptable
salt thereof, is administered to the subject. In certain
embodiments, from about 10 mg to about 400 mg of a
compound of Formula (I), or a pharmaceutically acceptable
salt thereof, is administered to the subject. In certain
embodiments, from about 100 mg to about 600 mg of a
compound of Formula (I), or a pharmaceutically acceptable
salt thereof, is administered to the subject.

In certain embodiments, the compound of Formula (I), or
a pharmaceutically acceptable salt thereof, is administered
orally.

In certain embodiments, the compound of Formula (I), or
a pharmaceutically acceptable salt thereof, is formulated as
a capsule or tablet.

In certain embodiments, from about 25 mg to about 1000
mg of a compound of Formula (I), or a pharmaceutically
acceptable salt thereof, is administered to the subject.

In certain embodiments, the compound of Formula (I), or
a pharmaceutically acceptable salt thereof, is administered at
a dose of from about 5 mg/day to about 1000 mg/day is
administered to the subject. In certain embodiments, the
compound of Formula (I), or a pharmaceutically acceptable
salt thereof, is administered at a dose of from about 25
mg/day to about 1000 mg/day is administered to the subject.
In certain embodiments, the compound of Formula (I), or a
pharmaceutically acceptable salt thereof, is administered at
a dose of from about 5 mg/day to about 25 mg/day is
administered to the subject. In certain embodiments, the
compound of Formula (I), or a pharmaceutically acceptable
salt thereof, is administered at a dose of from about 10
mg/day to about 400 mg/day is administered to the subject.
In certain embodiments, the compound of Formula (I), or a
pharmaceutically acceptable salt thereof, is administered at
a dose of from about 100 mg/day to about 600 mg/day.

In certain embodiments, the compound of Formula (I), or
a pharmaceutically acceptable salt thereof, is administered
in the fed state. In certain embodiments, the compound of
Formula (I), or a pharmaceutically acceptable salt thereof, is
administered in the fasted state. In certain embodiments, the
compound of Formula (I), or a pharmaceutically acceptable
salt thereof, is administered at least once per day.

In certain embodiments, the compound of Formula (I), or
a pharmaceutically acceptable salt thereof, is administered at
bedtime. In certain embodiments, the compound of Formula
(I), or a pharmaceutically acceptable salt thereof, is admin-
istered less than about 6 hours before sleep. In certain
embodiments, the compound of Formula (I), or a pharma-
ceutically acceptable salt thereof, is administered less than
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about 5 hours before sleep. In certain embodiments, the

compound of Formula (I), or a pharmaceutically acceptable

salt thereof, is administered less than about 4 hours before

sleep. In certain embodiments, the compound of Formula

(I), or a pharmaceutically acceptable salt thereof, is admin-

istered less than about 3 hours before sleep. In certain

embodiments, the compound of Formula (I), or a pharma-

ceutically acceptable salt thereof, is administered less than

about 2 hours before sleep. In certain embodiments, the

compound of Formula (I), or a pharmaceutically acceptable

salt thereof, is administered less than about 1 hour before

sleep. In certain embodiments, the compound of Formula

(I), or a pharmaceutically acceptable salt thereof, is admin-

istered less than about 30 minutes before sleep.

In certain embodiments, the compound of Formula (I), or
a pharmaceutically acceptable salt thereof, is administered
in the evening. In certain embodiments, the compound of
Formula (I), or a pharmaceutically acceptable salt thereof, is
administered at about 10 pm at night.

In another aspect is provided a method of treating or
preventing testicular adrenal rest tumors (TART) or ovarian
adrenal rest tumors (OART), comprising administering to a
subject in need thereof a pharmaceutical composition, com-
prising a compound of structural Formula (I): and a phar-
maceutically acceptable excipient comprising with a com-
pound as described herein, including embodiments, or the
structural Formulae (I) and a pharmaceutically acceptable
excipient:

N

N
N

R1 R2

N

S

R4,

R3

or a pharmaceutically acceptable salt thereof. R1, R2, R3,
and R4 are as described herein, including embodiments.

In certain embodiments, the pharmaceutical composition
comprises from about 25 mg to about 1000 mg of a
compound of Formula (I), or a pharmaceutically acceptable
salt thereof. In certain embodiments, the pharmaceutical
composition comprises from about 25 mg to about 1000 mg
of a compound of Formula (I), or a pharmaceutically accept-
able salt thereof. In certain embodiments, the pharmaceuti-
cal composition comprises from about 5 mg to about 25 mg
of a compound of Formula (I), or a pharmaceutically accept-
able salt thereof. In certain embodiments, the pharmaceuti-
cal composition comprises from about 10 mg to about 400
mg of a compound of Formula (I), or a pharmaceutically
acceptable salt thereof. In certain embodiments, the phar-
maceutical composition comprises from about 100 mg to
about 600 mg of a compound of Formula (I), or a pharma-
ceutically acceptable salt thereof.

In certain embodiments, the pharmaceutical composition
comprises about 25 mg, about 50 mg, about 100 mg, about
150 mg, about 200 mg, about 205 mg, about 210 mg, about
215 mg, about 220 mg, about 225 mg, about 230 mg, about
235 mg, about 240 mg, about 245 mg, about 250 mg, about
255 mg, about 260 mg, about 265 mg, about 270 mg, about

275 mg, about 280 mg, about 285 mg, about 290 mg, about

295 mg, about 300 mg, about 305 mg, about 310 mg, about

315 mg, about 320 mg, about 325 mg, about 330 mg, about

335 mg, about 340 mg, about 345 mg, about 350 mg, about

355 mg, about 360 mg, about 365 mg, about 370 mg, about

375 mg, about 380 mg, about 385 mg, about 390 mg, about

395 mg, about 400 mg about 500 mg, or about 600 mg of a

compound of Formula (I), or a pharmaceutically acceptable

salt thereof.

In certain embodiments, the pharmaceutical composition

is administered orally.

In certain embodiments, the pharmaceutical composition

is formulated as a capsule or tablet. In certain embodiments,

the capsule or tablet comprises about 5 mg, about 10 mg,

about 15 mg, about 20 mg, about 25 mg, about 50 mg, about

100 mg, about 150 mg, about 200 mg, about 205 mg, about

210 mg, about 215 mg, about 220 mg, about 225 mg, about

230 mg, about 235 mg, about 240 mg, about 245 mg, about

250 mg, about 255 mg, about 260 mg, about 265 mg, about

270 mg, about 275 mg, about 280 mg, about 285 mg, about

290 mg, about 295 mg, about 300 mg, about 305 mg, about

310 mg, about 315 mg, about 320 mg, about 325 mg, about

330 mg, about 335 mg, about 340 mg, about 345 mg, about

350 mg, about 355 mg, about 360 mg, about 365 mg, about

370 mg, about 375 mg, about 380 mg, about 385 mg, about

390 mg, about 395 mg, or about 400 mg of a compound of

Formula (I), or a pharmaceutically acceptable salt thereof. In

certain embodiments, the capsule or tablet comprises about

50 mg of a compound of Formula (I), or a pharmaceutically

acceptable salt thereof. In certain embodiments, the capsule

or tablet comprises about 200 mg of a compound of Formula

(I), or a pharmaceutically acceptable salt thereof.

In certain embodiments, the pharmaceutical composition

is administered at a dose of from about 5 mg to about 1000

mg of a compound of Formula (I), or a pharmaceutically

acceptable salt thereof, is administered to the subject. In

certain embodiments, the pharmaceutical composition is

administered at a dose of from about 25 mg to about 1000

mg of a compound of Formula (I), or a pharmaceutically

acceptable salt thereof, is administered to the subject. In

certain embodiments, the pharmaceutical composition is

administered at a dose of from about 5 mg to about 25 mg

of a compound of Formula (I), or a pharmaceutically accept-

able salt thereof, is administered to the subject. In certain

embodiments, the pharmaceutical composition is adminis-

tered at a dose of from about 10 mg to about 400 mg of a

compound of Formula (I), or a pharmaceutically acceptable

salt thereof, is administered to the subject.

In certain embodiments, the pharmaceutical composition

is administered at a dose of from about 5 mg/day to about

1000 mg/day is administered to the subject. In certain

embodiments, the pharmaceutical composition is adminis-

tered at a dose of from about 25 mg/day to about 1000

mg/day is administered to the subject. In certain embodi-

ments, the pharmaceutical composition is administered at a

dose of from about 5 mg/day to about 25 mg/day is admin-

istered to the subject. In certain embodiments, the pharma-

ceutical composition is administered at a dose of from about

10 mg/day to about 400 mg/day is administered to the

subject. In certain embodiments, the pharmaceutical com-

position is administered at a dose of from about 100 mg/day

to about 600 mg/day.
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In certain embodiments, the pharmaceutical composition

is administered in the fed state. In certain embodiments, the

pharmaceutical composition is administered in the fasted

state. In certain embodiments, the pharmaceutical composi-

tion is administered at least once per day.

In certain embodiments, the pharmaceutical composition

is administered at bedtime. In certain embodiments, the

pharmaceutical composition is administered less than about

6 hours before sleep. In certain embodiments, the pharma-

ceutical composition is administered less than about 5 hours

before sleep. In certain embodiments, the pharmaceutical

composition is administered less than about 4 hours before

sleep. In certain embodiments, the pharmaceutical compo-

sition is administered less than about 3 hours before sleep.

In certain embodiments, the pharmaceutical composition is

administered less than about 2 hours before sleep. In certain

embodiments, the pharmaceutical composition is adminis-

tered less than about 1 hour before sleep. In certain embodi-

ments, the pharmaceutical composition is administered less
than about 30 minutes before sleep.

In certain embodiments, the pharmaceutical composition
is administered in the evening. In certain embodiments, the
pharmaceutical composition is administered at about 10 pm
at night.

In certain embodiments, the subject has congenital adre-
nal hyperplasia (CAH).

In certain embodiments, the size and/or number of the
tumors is decreased or reduced. In certain embodiments, the
size of the tumors is decreased or reduced. In certain
embodiments, the size of the tumors is decreased or reduced.

In certain embodiments of the methods disclosed herein,
the method further comprises administering to the subject an
additional chemotherapeutic agent.

In certain embodiments, the the additional chemothera-
peutic agent is a glucocorticoid, a mineralocorticoid, an
ACAT1 inhibitor, or an anti-androgen. In certain embodi-
ments, the glucocorticoid is beclomethasone, betametha-
sone, budesonide, cortisone, dexamethasone, hydrocorti-
sone, methylprednisolone, prednisolone, prednisone, or
triamcinolone. In certain embodiments, the mineralocorti-
coid is fludrocortisone. In certain embodiments, the addi-
tional chemotherapeutic agent is another CRF1 antagonist.
In certain embodiments, the CRF1 antagonist is:

N

N
O

NH

N

N
N

O ,

-continued

N

N
N

N

N

N ,

N

N

N

N

Cl

Cl, SSR-126374,

F

N

S

N

Cl

O

,

N

N N

N

, or
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-continued

N

N

NH

N

O ,

or a pharmaceutically acceptable salt thereof. In certain

embodiments, the CRF1 antagonist is

N

N
N

NH
N

N
O

O ,

or a pharmaceutically acceptable salt thereof.

In certain embodiments of the methods disclosed herein,

the method further comprises an additional treatment

selected from surgical resection of the tumors and radiation

therapy, or a combination thereof. In certain embodiments,

the additional therapy is surgical resection and the surgical

resection is prior to, after, and/or concurrent with adminis-

tration of the compound of structural Formula (I), or a

pharmaceutically acceptable salt thereof or the pharmaceu-

tical composition, or any combination thereof. In certain

embodiments, the surgical resection is prior to administra-

tion of the compound of structural Formula (I), or a phar-
maceutically acceptable salt thereof or the pharmaceutical
composition. In certain embodiments, the surgical resection
is after administration of the compound of structural For-
mula (I), or a pharmaceutically acceptable salt thereof or the
pharmaceutical composition. In certain embodiments, the
surgical resection is concurrent with administration of the
compound of structural Formula (I), or a pharmaceutically
acceptable salt thereof or the pharmaceutical composition.

In certain embodiments, the additional treatment is radia-
tion therapy and the radiation therapy is prior to, after, and/or
concurrent with administration of the compound of struc-
tural Formula (I), or a pharmaceutically acceptable salt
thereof or the pharmaceutical composition, or any combi-
nation thereof. In certain embodiments, the radiation therapy
is prior to administration of the CRF1 antagonist of structural
Formula (I), or a pharmaceutically acceptable salt thereof or
the pharmaceutical composition. In certain embodiments,

the radiation therapy is after administration of the compound
of structural Formula (I), or a pharmaceutically acceptable
salt thereof or the pharmaceutical composition. In certain
embodiments, the radiation therapy is concurrent with
administration of the compound of structural Formula (I), or
a pharmaceutically acceptable salt thereof or the pharma-
ceutical composition.

In one embodiment, the pharmaceutical compositions are
provided in a dosage form for oral administration, which
comprise a compound provided herein, and one or more
pharmaceutically acceptable excipients or carriers. The
pharmaceutical compositions provided herein that are for-
mulated for oral administration may be in tablet, capsule,
powder, or liquid form. In some embodiments, a tablet
comprises a solid carrier or an adjuvant. Liquid pharmaceu-
tical compositions generally comprise a liquid carrier such
as water, petroleum, animal or vegetable oils, mineral oil, or
synthetic oil. Physiological saline solution, dextrose or other
saccharide solution, or glycols such as ethylene glycol,
propylene glycol, or polyethylene glycol may be included.
In some embodiments, a capsule comprises a solid carrier
such as gelatin.

In another embodiment, the pharmaceutical compositions
are provided in a dosage form for parenteral administration,
which comprise a compound provided herein, and one or
more pharmaceutically acceptable excipients or carriers.
Where pharmaceutical compositions may be formulated for
intravenous, cutaneous or subcutaneous injection, the active
ingredient will be in the form of a parenterally acceptable
aqueous solution, which is pyrogen-free and has a suitable
pH, isotonicity, and stability. Those of relevant skill in the art
are well able to prepare suitable solutions using, for
example, isotonic vehicles, such as Sodium Chloride injec-
tion, Ringer’s injection, or Lactated Ringer’s injection. In
some embodiments, preservatives, stabilisers, buffers, anti-
oxidants, and/or other additives are included as required.

In yet another embodiment, the pharmaceutical compo-
sitions are provided in a dosage form for topical adminis-
tration, which comprise a compound provided herein, and
one or more pharmaceutically acceptable excipients or car-
riers.

The pharmaceutical compositions can also be formulated
as modified release dosage forms, including delayed-,
extended-, prolonged-, sustained-, pulsatile-, controlled-,
accelerated-, fast-, targeted-, and programmed-release, and
gastric retention dosage forms. These dosage forms can be
prepared according to conventional methods and techniques
known to those skilled in the art (see. Remington: The
Science and Practice of Pharmacy, supra; Modified-Release
Drug Delivery Technology, 2nd Edition, Rathbone et al.,
Eds., Marcel Dekker, Inc.: New York, NY, 2008).

The pharmaceutical compositions provided herein can be
provided in a unit-dosage form or multiple-dosage form. A
unit-dosage form, as used herein, refers to physically dis-
crete a unit suitable for administration to a human and
animal subject, and packaged individually as is known in the
art. Each unit-dose contains a predetermined quantity of an
active ingredient(s) sufficient to produce the desired thera-
peutic effect, in association with the required pharmaceutical
carriers or excipients. Examples of a unit-dosage form
include an ampoule, syringe, and individually packaged
tablet and capsule. A unit-dosage form may be administered
in fractions or multiples thereof. A multiple-dosage form is
a plurality of identical unit-dosage forms packaged in a
single container to be administered in segregated unit-
dosage form. Examples of a multiple-dosage form include a
vial, bottle of tablets or capsules, or bottle of pints or gallons.
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The pharmaceutical compositions provided herein can be
administered at once, or multiple times at intervals of time.
It is understood that the precise dosage and duration of
treatment may vary with the age, weight, and condition of
the patient being treated, and may be determined empirically
using known testing protocols or by extrapolation from in
vivo or in vitro test or diagnostic data. It is further under-
stood that for any particular individual, specific dosage
regimens should be adjusted over time according to the
individual need and the professional judgment of the person
administering or supervising the administration of the for-
mulations.

In certain embodiments, the pharmaceutical compositions
provided herein further comprise one or more chemothera-
peutic agents as defined herein.
A. Oral Administration

The pharmaceutical compositions provided herein for oral
administration can be provided in solid, semisolid, or liquid
dosage forms for oral administration. As used herein, oral
administration also includes buccal, lingual, and sublingual
administration. Suitable oral dosage forms include, but are
not limited to, tablets, fastmelts, chewable tablets, capsules,
pills, strips, troches, lozenges, pastilles, cachets, pellets,
medicated chewing gum, bulk powders, effervescent or
non-effervescent powders or granules, oral mists, solutions,
emulsions, suspensions, wafers, sprinkles, elixirs, and syr-
ups. In addition to the active ingredient(s), the pharmaceu-
tical compositions can contain one or more pharmaceutically
acceptable carriers or excipients, including, but not limited
to, binders, fillers, diluents, disintegrants, wetting agents,
lubricants, glidants, coloring agents, dye-migration inhibi-
tors, sweetening agents, flavoring agents, emulsifying
agents, suspending and dispersing agents, preservatives,
solvents, non-aqueous liquids, organic acids, and sources of
carbon dioxide.

Binders or granulators impart cohesiveness to a tablet to
ensure the tablet remaining intact after compression. Suit-
able binders or granulators include, but are not limited to,
starches, such as corn starch, potato starch, and pre-gelati-
nized starch (e.g., STARCH 1500); gelatin; sugars, such as
sucrose, glucose, dextrose, molasses, and lactose; natural
and synthetic gums, such as acacia, alginic acid, alginates,
extract of Irish moss, panwar gum, ghatti gum, mucilage of
isabgol husks, carboxymethylcellulose, methylcellulose,
polyvinylpyrrolidone (PVP), Veegum, larch arabogalactan,
powdered tragacanth, and guar gum; celluloses, such as
ethyl cellulose, cellulose acetate, carboxymethyl cellulose
calcium, sodium carboxymethyl cellulose, methyl cellulose,
hydroxyethylcellulose (HEC), hydroxypropylcellulose
(HPC), hydroxypropyl methyl cellulose (HPMC); microc-
rystalline celluloses, such as AVICEL-PH-101, AVICEL-
PH-103, AVICEL RC-581, AVICEL-PH-105 (FMC Corp.,
Marcus Hook, PA); and mixtures thereof. Suitable fillers
include, but are not limited to, talc, calcium carbonate,
microcrystalline cellulose, powdered cellulose, dextrates,
kaolin, mannitol, silicic acid, sorbitol, starch, pre-gelatinized
starch, and mixtures thereof. The amount of a binder or filler
in the pharmaceutical compositions provided herein varies
upon the type of formulation, and is readily discernible to
those of ordinary skill in the art. The binder or filler may be
present from about 50 to about 99% by weight in the
pharmaceutical compositions provided herein.

Suitable diluents include, but are not limited to, dicalcium
phosphate, calcium sulfate, lactose, sorbitol, sucrose, inosi-
tol, cellulose, kaolin, mannitol, sodium chloride, dry starch,
and powdered sugar. Certain diluents, such as mannitol,
lactose, sorbitol, sucrose, and inositol, when present in

sufficient quantity, can impart properties to some com-
pressed tablets that permit disintegration in the mouth by
chewing. Such compressed tablets can be used as chewable
tablets. The amount of a diluent in the pharmaceutical
compositions provided herein varies upon the type of for-
mulation, and is readily discernible to those of ordinary skill
in the art.

Suitable disintegrants include, but are not limited to, agar;
bentonite; celluloses, such as methylcellulose and car-
boxymethylcellulose; wood products; natural sponge; cat-
ion-exchange resins; alginic acid; gums, such as guar gum
and Veegum HV; citrus pulp; cross-linked celluloses, such as
croscarmellose; cross-linked polymers, such as crospovi-
done; cross-linked starches; calcium carbonate; microcrys-
talline cellulose, such as sodium starch glycolate; polacrilin
potassium; starches, such as corn starch, potato starch,
tapioca starch, and pre-gelatinized starch; clays; aligns; and
mixtures thereof. The amount of a disintegrant in the phar-
maceutical compositions provided herein varies upon the
type of formulation, and is readily discernible to those of
ordinary skill in the art. The amount of a disintegrant in the
pharmaceutical compositions provided herein varies upon
the type of formulation, and is readily discernible to those of
ordinary skill in the art. The pharmaceutical compositions
provided herein may contain from about 0.5 to about 15% or
from about 1 to about 5% by weight of a disintegrant.

Suitable lubricants include, but are not limited to, calcium
stearate; magnesium stearate; mineral oil; light mineral oil;
glycerin; sorbitol; mannitol; glycols, such as glycerol behen-
ate and polyethylene glycol (PEG); stearic acid; sodium
lauryl sulfate; talc; hydrogenated vegetable oil, including
peanut oil, cottonseed oil, sunflower oil, sesame oil, olive
oil, corn oil, and soybean oil; zinc stearate; ethyl oleate;
ethyl laureate; agar; starch; lycopodium; silica or silica gels,
such as AEROSIL® 200 (W.R Grace Co., Baltimore, MD)
and CAB-O-SIL® (Cabot Co. of Boston, MA); and mixtures
thereof. The pharmaceutical compositions provided herein
may contain about 0.1 to about 5% by weight of a lubricant.

Suitable glidants include, but are not limited to, colloidal
silicon dioxide, CAB-O-SIL® (Cabot Co. of Boston, MA),
and asbestos-free talc. Suitable coloring agents include, but
are not limited to, any of the approved, certified, water
soluble FD&C dyes, and water insoluble FD&C dyes sus-
pended on alumina hydrate, and color lakes and mixtures
thereof. A color lake is the combination by adsorption of a
water-soluble dye to a hydrous oxide of a heavy metal,
resulting in an insoluble form of the dye. Suitable flavoring
agents include, but are not limited to, natural flavors
extracted from plants, such as fruits, and synthetic blends of
compounds which produce a pleasant taste sensation, such
as peppermint and methyl salicylate. Suitable sweetening
agents include, but are not limited to, sucrose, lactose,
mannitol, syrups, glycerin, and artificial sweeteners, such as
saccharin and aspartame. Suitable emulsifying agents
include, but are not limited to, gelatin, acacia, tragacanth,
bentonite, and surfactants, such as polyoxyethylene sorbitan
monooleate (TWEEN® 20), polyoxyethylene sorbitan
monooleate 80 (TWEEN® 80), and triethanolamine oleate.
Suitable suspending and dispersing agents include, but are
not limited to, sodium carboxymethylcellulose, pectin, tra-
gacanth, Veegum, acacia, sodium carbomethylcellulose,
hydroxypropyl methylcellulose, and polyvinylpyrrolidone.
Suitable preservatives include, but are not limited to, glyc-
erin, methyl and propylparaben, benzoic add, sodium ben-
zoate and alcohol. Suitable wetting agents include, but are
not limited to, propylene glycol monostearate, sorbitan
monooleate, diethylene glycol monolaurate, and polyoxy-
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ethylene lauryl ether. Suitable solvents include, but are not
limited to, glycerin, sorbitol, ethyl alcohol, and syrup. Suit-
able non-aqueous liquids utilized in emulsions include, but
are not limited to, mineral oil and cottonseed oil. Suitable
organic acids include, but are not limited to, citric and
tartaric acid. Suitable sources of carbon dioxide include, but
are not limited to, sodium bicarbonate and sodium carbon-
ate.

It should be understood that many carriers and excipients
may serve several functions, even within the same formu-
lation.

The pharmaceutical compositions provided herein for oral
administration can be provided as compressed tablets, tablet
triturates, chewable lozenges, rapidly dissolving tablets,
multiple compressed tablets, or enteric-coating tablets,
sugar-coated, or film-coated tablets. Enteric-coated tablets
are compressed tablets coated with substances that resist the
action of stomach acid but dissolve or disintegrate in the
intestine, thus protecting the active ingredients from the
acidic environment of the stomach. Enteric-coatings
include, but are not limited to, fatty acids, fats, phenyl
salicylate, waxes, shellac, ammoniated shellac, and cellulose
acetate phthalates. Sugar-coated tablets are compressed tab-
lets surrounded by a sugar coating, which may be beneficial
in covering up objectionable tastes or odors and in protect-
ing the tablets from oxidation. Film-coated tablets are com-
pressed tablets that are covered with a thin layer or film of
a water-soluble material. Film coatings include, but are not
limited to, hydroxyethylcellulose, sodium carboxymethyl-
cellulose, polyethylene glycol 4000, and cellulose acetate
phthalate. Film coating imparts the same general character-
istics as sugar coating. Multiple compressed tablets are
compressed tablets made by more than one compression
cycle, including layered tablets, and press-coated or dry-
coated tablets.

The tablet dosage forms can be prepared from the active
ingredient in powdered, crystalline, or granular forms, alone
or in combination with one or more carriers or excipients
described herein, including binders, disintegrants, con-
trolled-release polymers, lubricants, diluents, and/or colo-
rants. Flavoring and sweetening agents are especially useful
in the formation of chewable tablets and lozenges.

The pharmaceutical compositions provided herein for oral
administration can be provided as soft or hard capsules,
which can be made from gelatin, methylcellulose, starch, or
calcium alginate. The hard gelatin capsule, also known as
the dry-filled capsule (DFC), consists of two sections, one
slipping over the other, thus completely enclosing the active
ingredient. The soft elastic capsule (SEC) is a soft, globular
shell, such as a gelatin shell, which is plasticized by the
addition of glycerin, sorbitol, or a similar polyol. The soft
gelatin shells may contain a preservative to prevent the
growth of microorganisms. Suitable preservatives are those
as described herein, including methyl- and propyl-parabens,
and sorbic acid. The liquid, semisolid, and solid dosage
forms provided herein may be encapsulated in a capsule.
Suitable liquid and semisolid dosage forms include solutions
and suspensions in propylene carbonate, vegetable oils, or
triglycerides. Capsules containing such solutions can be
prepared as described in U.S. Pat. Nos. 4,328,245; 4,409,
239; and 4,410,545. The capsules may also be coated as
known by those of skill in the art in order to modify or
sustain dissolution of the active ingredient.

Coloring and flavoring agents can be used in all of the
above dosage forms.

The pharmaceutical compositions provided herein for oral
administration can be formulated as immediate or modified

release dosage forms, including delayed-, sustained, pulsed-,
controlled, targeted-, and programmed-release forms.
B. Parenteral Administration

The pharmaceutical compositions provided herein can be
administered parenterally by injection, infusion, or implan-
tation, for local or systemic administration. Parenteral
administration, as used herein, include intravenous, intraar-
terial, intraperitoneal, intrathecal, intraventricular, intraure-
thral, intrasternal, intracranial, intramuscular, intrasynovial,
intravesical, and subcutaneous administration.

The pharmaceutical compositions provided herein for
parenteral administration can be formulated in any dosage
forms that are suitable for parenteral administration, includ-
ing solutions, suspensions, emulsions, micelles, liposomes,
microspheres, nanosystems, and solid forms suitable for
solutions or suspensions in liquid prior to injection. Such
dosage forms can be prepared according to conventional
methods known to those skilled in the art of pharmaceutical
science (see, Remington: The Science and Practice of Phar-
macy, supra).

The pharmaceutical compositions intended for parenteral
administration can include one or more pharmaceutically
acceptable carriers and excipients, including, but not limited
to, aqueous vehicles, water-miscible vehicles, non-aqueous
vehicles, antimicrobial agents or preservatives against the
growth of microorganisms, stabilizers, solubility enhancers,
isotonic agents, buffering agents, antioxidants, local anes-
thetics, suspending and dispersing agents, wetting or emul-
sifying agents, complexing agents, sequestering or chelating
agents, cryoprotectants, lyoprotectants, thickening agents,
pH adjusting agents, and inert gases.

Suitable aqueous vehicles include, but are not limited to,
water, saline, physiological saline or phosphate buffered
saline (PBS), sodium chloride injection, Ringers injection,
isotonic dextrose injection, sterile water injection, dextrose
and lactated Ringers injection. Suitable non-aqueous
vehicles include, but are not limited to, fixed oils of veg-
etable origin, castor oil, corn oil, cottonseed oil, olive oil,
peanut oil, peppermint oil, safflower oil, sesame oil, soybean
oil, hydrogenated vegetable oils, hydrogenated soybean oil,
and medium-chain triglycerides of coconut oil, and palm
seed oil. Suitable water-miscible vehicles include, but are
not limited to, ethanol, 1,3-butanediol, liquid polyethylene
glycol (e.g., polyethylene glycol 300 and polyethylene gly-
col 400), propylene glycol, glycerin, N-methy1-2-pyrroli-
done, N,N-dimethylacetamide, and dimethyl sulfoxide.

Suitable antimicrobial agents or preservatives include, but
are not limited to, phenols, cresols, mercurials, benzyl
alcohol, chlorobutanol, methyl and propyl p-hydroxybenzo-
ates, thimerosal, benzalkonium chloride (e.g., benzethonium
chloride), methyl- and propyl-parabens, and sorbic acid.
Suitable isotonic agents include, but are not limited to,
sodium chloride, glycerin, and dextrose. Suitable buffering
agents include, but are not limited to, phosphate and citrate.
Suitable antioxidants are those as described herein, includ-
ing bisulfite and sodium metabisulfite. Suitable local anes-
thetics include, but are not limited to, procaine hydrochlo-
ride.

Suitable suspending and dispersing agents are those as
described herein, including sodium carboxymethylcelluose,
hydroxypropyl methylcellulose, and polyvinylpyrrolidone.
Suitable emulsifying agents are those described herein,
including polyoxyethylene sorbitan monolaurate, polyoxy-
ethylene sorbitan monooleate 80, and triethanolamine
oleate. Suitable sequestering or chelating agents include, but
are not limited to EDTA. Suitable pH adjusting agents
include, but are not limited to, sodium hydroxide, hydro-
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chloric acid, citric acid, and lactic acid. Suitable complexing

agents include, but are not limited to, cyclodextrins, includ-

ing α-cyclodextrin, β-cyclodextrin, hydroxypropyl-β-cyclo-
dextrin, sulfobutylether-β-cyclodextrin, and sulfobutylether
7-β-cyclodextrin (CAPTISOL®, CyDex, Lenexa, KS).

When the pharmaceutical compositions provided herein
are formulated for multiple dosage administration, the mul-
tiple dosage parenteral formulations must contain an anti-
microbial agent at bacteriostatic or fungi static concentra-
tions. All parenteral formulations must be sterile, as known
and practiced in the art.

In one embodiment, the pharmaceutical compositions for
parenteral administration are provided as ready-to-use ster-
ile solutions. In another embodiment, the pharmaceutical
compositions are provided as sterile dry soluble products,
including lyophilized powders and hypodermic tablets, to be
reconstituted with a vehicle prior to use. In yet another
embodiment, the pharmaceutical compositions are provided
as ready-to-use sterile suspensions. In yet another embodi-
ment, the pharmaceutical compositions are provided as
sterile dry insoluble products to be reconstituted with a
vehicle prior to use. In still another embodiment, the phar-
maceutical compositions are provided as ready-to-use sterile
emulsions.

The pharmaceutical compositions provided herein for
parenteral administration can be formulated as immediate or
modified release dosage forms, including delayed-, sus-
tained, pulsed-, controlled, targeted-, and programmed-re-
lease forms.

The pharmaceutical compositions provided herein for
parenteral administration can be formulated as a suspension,
solid, semi-solid, or thixotropic liquid, for administration as
an implanted depot. In one embodiment, the pharmaceutical
compositions provided herein are dispersed in a solid inner
matrix, which is surrounded by an outer polymeric mem-
brane that is insoluble in body fluids but allows the active
ingredient in the pharmaceutical compositions diffuse
through.

Suitable inner matrixes include, but are not limited to,
polymethylmethacrylate, polybutyl-methacrylate, plasti-
cized or unplasticized polyvinylchloride, plasticized nylon,
plasticized polyethylene terephthalate, natural rubber, poly-
isoprene, polyisobutylene, polybutadiene, polyethylene, eth-
ylene-vinyl acetate copolymers, silicone rubbers, polydim-
ethylsiloxanes, silicone carbonate copolymers, hydrophilic
polymers, such as hydrogels of esters of acrylic and metlia-
crylic acid, collagen, cross-linked polyvinyl alcohol, and
cross-linked partially hydrolyzed polyvinyl acetate.

Suitable outer polymeric membranes include but are not
limited to, polyethylene, polypropylene, ethylene/propylene
copolymers, ethylene/ethyl acrylate copolymers, ethylene/
vinyl acetate copolymers, silicone rubbers, polydimethyl
siloxanes, neoprene rubber, chlorinated polyethylene, poly-
vinylchloride, vinyl chloride copolymers with vinyl acetate,
vinylidene chloride, ethylene and propylene, ionomer poly-
ethylene terephthalate, butyl rubber epichlorohydrin rub-
bers, ethylene/vinyl alcohol copolymer, ethylene/vinyl
acetate/vinyl alcohol terpolymer, and ethylene/vinyloxy-
ethanol copolymer.

V. EXAMPLES

While preferred embodiments of the present disclosure
have been shown and described herein, it will be obvious to
those skilled in the art that such embodiments are provided
by way of example only. Numerous variations, changes, and
substitutions will now occur to those skilled in the art

without departing from the invention. It should be under-
stood that various alternatives to the embodiments described
herein may be employed in practicing the invention. It is
intended that the following claims define the scope of the
invention and that methods and structures within the scope
of these claims and their equivalents be covered thereby.

Example 1. A Phase 2, Open-Label Study to
Evaluate the Efficacy and Safety of Compound 1 in

Subjects with Testicular Adrenal Rest Tumors

Testicular adrenal rest tumors (TART) is a common
complication in congenital adrenal hyperplasia (CAH) that
is caused by adrenocorticotropin hormone (ACTH)-driven
overstimulation of aberrant adrenal cells within the testes
and results in impaired spermatogenesis and infertility.
TARTS can be found anywhere on the testes, though a
typical (very common) location is within the mediastinum.
This is a particularly problematic location. Because of the
central location of TARTs being in the mediastinum, com-
pression of the nearby seminiferous tubules is common and
can lead to obstructive azoospermia, irreversible damage to
surrounding tissue, and permanent infertility in males.

Current treatment for TART consists of chronic high-dose
glucocorticoids, a problematic therapy with significant side
effects and a narrow therapeutic window. Given the serious
nature of TART and the limitations and risks of chronic
steroid therapy, new treatment modalities are needed for
patients with TART. Compound 1, a high-affinity and selec-
tive small-molecule antagonist of the corticotropin-releasing
factor type-1 (CRF1) receptor, may be effective in blocking
ACTH synthesis, thereby reducing the size of testicular
lesions in TART and reducing the need for chronic supra-
physiologic doses of glucocorticoids. This mechanism of
action has been validated in a previous proof-of-concept
study using a similar small-molecule CRF1 receptor antago-
nist, which produced dose-dependent reductions in ACTH
and 17-hydroxyprogesterone (17-OHP) in subjects with
CAH (FIG. 12A-12B). Compound 1 has been shown to have
an acceptable safety and tolerability profile in nonclinical
toxicology studies and in 2 completed Phase 1 clinical
studies in healthy volunteers. These promising results pro-
vide a rationale for investigating the use of Compound 1 in
the treatment of TART, in combination with replacement
glucocorticoids and mineralocorticoids.

The structure of Compound 1 is:

N

N
N

N

S

N

O.

Cl

Building upon the 2 completed Phase 1 studies of Com-
pound 1 in healthy volunteers and the ongoing Phase 2
proof-of-concept study of Compound 1 in subjects with
CAH, this Phase 2 will study Compound 1 specifically in
male CAH subjects with TART for the first time. A sample
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size of approximately 12 subjects was selected to provide

sufficient data for an initial evaluation of efficacy and safety

in subjects with TART while maintaining feasible subject

recruitment goals for this rare condition. Given the rarity of

the disease and thus the small sample size that can be

recruited, this study will be open label, and all enrolled

subjects will receive active study drug. Subjects will serve

as their own controls in that their outcome measures after 12

weeks of study drug dosing will be compared to their

baseline measures.

The schedule of study visits (every 2 weeks through Week

4, then every 4 weeks for the remainder of the study)

provides an appropriate balance between minimizing subject

burden and closely monitoring subject safety and response

to therapy. The 4-week post-treatment washout period will

allow for adequate safety follow-up and analysis of any HPA

axis rebound after the last dose of study drug.

The specification of study drug dosing at 10 pm and after

consumption of a snack is based on information from the

Phase 1 studies in healthy volunteers. The plasma Cmax

(maximum concentration) for Compound 1 in the Phase 1

studies occurred approximately 5 hours after dosing. There-

fore, Compound 1 will be dosed daily at 10 pm in this study

in order to achieve peak plasma study drug concentration at

the time of day when most adrenal androgens are produced.

Subjects will consume a standardized snack before taking

study drug because the Phase 1 studies showed minimal

study drug absorption when subjects were dosed in a fasted

state. Specific dose reduction criteria, strict individual treat-

ment stopping criteria, and appropriate laboratory and medi-

cal assessments have been established to ensure subject

safety. (FIGS. 1A-1B).

Objectives Endpoints

Primary

To assess the efficacy of Reduction in the size/volume of TART

Compound 1 in subjects on testicular ultrasound from screening

with TART to Week 12

Secondary

To evaluate the safety of Adverse events (AEs), serious adverse

Compound 1 in subjects events (SAEs), AEs leading to

with TART withdrawal, AEs of special interest

(AESIs)

Physical examination findings

Vital signs

Changes in electrocardiogram (ECG)

Changes in clinical laboratory values

To assess the Changes in plasma concentrations of

pharmacodynamic (PD) key PD biomarkers, including ACTH,

biomarker effects of 17-OHP, testosterone, androstenedione,

Compound 1 luteinizing hormone (LH), follicle-

stimulating hormone (FSH), inhibin B,

sex hormone-binding globulin (SHBG),

renin, and aldosterone from baseline to

Week 12

To assess changes on Changes in sperm count, morphology,

semen analysis and motility from baseline to Week 12

To assess changes in Changes in metabolic parameters, including

metabolism fasting glucose, HbA1c, insulin sensitivity,

and lipid profile (including LDL cholesterol,

HDL cholesterol, and triglycerides), from

baseline to Week 12

Changes in body weight, body mass index

(BMI), waist circumference, and blood

pressure

-continued

Objectives Endpoints

To evaluate changes in Changes in QoL measured using the

quality of life (QoL) Short Form 36 (SF-36)

and mood Changes in mood measured using the

Hospital Anxiety and Depression

Scale (HADS)

Study Population

Approximately 12 male subjects with TART will be

enrolled at approximately 6 investigative sites in the United

States, United Kingdom, and possibly other countries. Up to

12 additional subjects may be added to further evaluate

specific safety, PD, or efficacy findings.

Eligibility Criteria

Inclusion Criteria

Adult male subjects aged 18 to 30, inclusive

Documented historical diagnosis of CAH based on docu-

mented genetic mutation or historical documentation of

elevated 17-OHP

Diagnosis of TART via testicular ultrasound and/or mag-

netic resonance imaging (MRI) at screening with ≥1

lesion(s) measuring ≥2 cm in diameter

On a stable regimen of GC replacement for ≥30 days

before baseline

Agree to follow contraception guidelines and refrain from
donating sperm throughout the treatment period and for
90 days after the last dose of study drug

Subject is able to understand all study procedures and
risks involved and provides written informed consent
indicating willingness to comply with all aspects of the
protocol

Exclusion Criteria
Any clinically significant unstable medical condition,

medically significant illness, or chronic disease within
30 days of screening, including but not limited to:
A malignancy or <3 years of remission history from

any malignancy, other than successfully treated
localized skin cancer

Presence of clinically significant renal disease, as evi-
denced by an estimated glomerular filtration rate
(eGFR) of <60 mL/min/1.73 m2

Current or chronic history of liver disease or known
hepatic or biliary abnormalities (with the exception
of Gilbert’s syndrome or asymptomatic gallstones)

Confirmed positive test at screening for active hepatitis
B, hepatitis C, or human immunodeficiency virus
(HIV)

Any clinically significant psychiatric disorders, including
any current major depressive episode, bipolar disorder,
schizophrenia, schizoaffective disorder, major depres-
sive disorder with psychotic features, or any other
psychotic disorder within the preceding 6 months

HADS score >12 for either depression or anxiety
At increased risk of suicide on the basis of the Investi-

gator’s judgment or the results of the Columbia-Suicide
Severity Rating Scale (C—SSRS) conducted at screen-
ing and baseline (eg, C—SSRS Type 3, 4, or 5 ideation
during the preceding 6 months or any suicidal behavior
within the past 12 months)

Clinically significant and abnormal clinical or laboratory
assessments must be discussed with the Medical Moni-
tor to determine eligibility for this study. Abnormal
assessments that must be reviewed to determine eligi-
bility include but are not limited to:
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Clinically meaningful abnormal ECG results, in the

opinion of the Investigator

Fridericia-corrected QT interval (QTcF) >450 msec

Alanine aminotransferase (ALT) >2× upper limit of

normal (ULN)

Bilirubin >1.5×ULN (isolated bilirubin >1.5×ULN is

acceptable if bilirubin is fractionated and direct

bilirubin is <35%)

A history that includes bilateral adrenalectomy or hypo-

pituitarism

Use of any other investigational drug within 30 days or 5

half-lives, whichever is longer, before initial screening

Require use of prohibited concomitant medications,

including strong inhibitors and/or inducers of CYP3A4

(with the exception of glucocorticoids, hydrocortisone,

and dexamethasone) within 30 days or 5 half-lives

(whichever is longer) of first dose of study drug.

Medications that are sensitive substrates or substrates

with narrow therapeutic ranges (metabolized by

CYP3A4, 2C8, 2C9, or 2C19) should be discussed on

a case-by-case basis with the Medical Monitor to
determine whether the medication should be discontin-
ued or may be continued with caution. If washout is
feasible, then the medication should be withdrawn at
least 30 days or 5 half-lives (whichever is longer)
before the first dose of study drug.

Donation of blood within 60 days before first dose of
study drug, or donation of platelets, white blood cells,
or plasma within 15 days before first dose of study
drug.

Study Duration
The expected duration of study participation for each

subject is up to approximately 20 weeks. This includes a
screening period of ≤4 weeks, a treatment period of 12
weeks, and a safety follow-up period of 4 weeks.
Study Design

This is a Phase 2, open-label efficacy and safety study of
Compound 1 for the treatment of TART. All subjects will
receive a daily oral dose of Compound 1 for 12 weeks.
In-clinic study visits will occur for screening and at Day 1
(baseline) and Weeks 2, 4, 8, 12 (end of treatment), and 16
(follow-up).
Dose, Route, Regimen

All subjects will receive a daily oral dose of Compound
1 for 12 weeks. Subjects will receive 600 mg/day during the
first 2 weeks and 1000 mg/day during the remaining 10
weeks of the treatment period. Study drug will be taken daily
at 10 pm (or bedtime, if earlier), 5 to 15 minutes after
consumption of a standardized snack.

On mornings of study visits with 8 am blood draws for
laboratory assessments, subjects should take their morning
glucocorticoid replacement after the blood draws. For all
other days during the study, subjects may take their morning
glucocorticoid replacement at their usual time (generally
between 6 am and 8 am).

If a subject experiences a Grade 3 or higher TEAE
considered at least possibly related to study drug, the Inves-
tigator may reduce the subject’s daily dose of Compound 1
down in increments of 200 mg. Study drug will be discon-
tinued in subjects who experience clinically significant liver
chemistry, QTcF, or other individual treatment stopping
criteria.
Investigational Drug

Compound 1 is a small-molecule CRF1 receptor antago-
nist and will be supplied as 200-mg, size 1, white, hard
gelatin capsules.

Example 2

Since elevated ACTH is the primary driver for TART

growth, blocking ACTH synthesis using Compound 1, a

small-molecule antagonist of the CRF1 receptor, may be

effective in reducing ACTH levels, thereby reducing the size

of testicular lesions in TART and reducing the need for

chronic supraphysiologic doses of GCs. In CAH, this

mechanism of action has been validated in a previous

proof-of-concept study using a similar small-molecule CRF1

receptor antagonist, which produced dose-dependent reduc-

tions in ACTH and 17-OHP in subjects with CAH (FIG.

12A-12B). The safety profile of Compound 1 has been

established in nonclinical toxicology studies and in 2 com-

pleted Phase 1 clinical studies in healthy volunteers. A Phase

2 study in subjects with CAH is currently ongoing.

Nonclinical Toxicology of Compound 1

The nonclinical safety profile of Compound 1 has been

evaluated in repeat-dose range-finding and definitive toxi-

cology studies of up to 91 days in duration in rats and dogs

using the clinically relevant route (oral) and schedule of
administration (once daily). In rats and beagle dogs admin-
istered oral Compound 1 once daily for 91 consecutive days
at doses up to 2000 mg/kg/day, toxicologic findings were all
mild and limited to the male reproductive tract, and all
Compound 1-related findings were reversible following a
6-week treatment-free recovery period.

Additionally, a fertility toxicology study was conducted in
rats. In this study, male rats were administered oral Com-
pound 1 once daily at 0, 5, 20, or 1000 mg/kg for 85 to 87
days (70 days before mating, during mating, and ≤4 days
between mating and necropsy). Male reproductive perfor-
mance (mean day of mating, mating and fertility indices, and
conception rates) was unaffected by Compound 1 treatment.
Untreated females mated with the Compound 1-treated
males had no ovarian and uterine effects.

In addition, a complete battery of standard genotoxicity
tests consisting of in vitro bacterial reverse mutation and
chromosome aberration assays and an in vivo (rat) bone
marrow micronucleus assay has been conducted. Explor-
atory and definitive embryo-fetal development studies in
rabbits and a bovine corneal opacity and permeability assay
have also been conducted.
Clinical Experience with Compound 1

To date, a total of 53 subjects, all healthy adults aged 21
to 65 years, have been treated with at least 1 dose of
Compound 1 in 2 Phase 1 studies. The first-in-human study
of Compound 1 (Study I3C-FW-BLAA) evaluated single
ascending doses of 2 mg to 800 mg. In this study, a small
number of subjects experienced diarrhea and headache of
mild or moderate severity. A subsequent study (Study I3C-
FW-BLAB) evaluated repeat doses of 50 mg, 100 mg, or 200
mg Compound 1 once daily for 14 consecutive days. A small
number of subjects in the repeat-dose study experienced
dyspnea, rhinorrhea, palpitations, and headache. The Phase
1 studies showed no clinically significant alterations in
safety laboratory values, vital signs, or electrocardiograms
(ECGs). Compound 1 has been well tolerated in healthy
human subjects, with no SAEs, AEs leading to discontinu-
ation, or dose-limiting toxicities (DLTs). A maximum toler-
ated dose has not been reached in humans.

An ongoing Phase 2 open-label study (Study Compound
2) is currently evaluating the safety and efficacy of Com-
pound 1 dosed once daily for 6 weeks in adults with classic
CAH. In the initial Cohort A of this study, all subjects are
dosed starting at 200 mg/day for 14 days, escalating for each
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subject to 600 mg/day for 14 days, then 1000 mg/day for 14

days if the subject experiences no DLTs at the previous dose

level. (FIGS. 2-3).

Known Potential Risks

Because the reversible testicular effects (degeneration/

atrophy) observed in rats and dogs treated with high-dose

Compound 1 (2,000 mg/kg/day) are likely associated with

on-target (mechanism-driven) effects, these effects are likely

to be relevant to human risk. However, male reproductive

studies in rodents showed no impairment in fertility at the

highest dose tested (1,000 mg/kg/day). Additionally, there

were no effects on clinical laboratory markers of testicular

function (LH and FSH) when Compound 1 was adminis-

tered to healthy male volunteers at doses up to 200 mg per

day for 14 consecutive days. Clinical laboratory measures of

testicular function (LH, FSH, inhibin B, and SHBG) will be

assessed throughout this study to monitor the risk of tes-

ticular injury. Testicular ultrasounds and semen analysis will

also be performed at screening/baseline and the end of the

treatment period.

Laboratory abnormalities in liver function tests (LFTs)

have been observed at significantly higher doses in nonclini-

cal studies. However, these events were not observed in the

Phase 1 clinical studies. Clinical laboratory measures of

liver chemistry will be assessed throughout this study, and

strict individual treatment stopping criteria for liver chem-

istry findings are in place.

Compound 1-induced effects on the thyroid gland were

noted in dogs after 91 days of high-dose (2,000 mg/kg/day)

treatment but not in any other nonclinical studies. Clinical

pathology parameters of thyroid function (eg, T4, T3, thy-

roid-stimulating hormone [TSH]) were not evaluated in the

Phase 1 studies but will be monitored throughout this study.

Known Potential Benefits

Early clinical studies suggests that Compound 1 is effec-

tive as a CRF1 receptor antagonist, a mechanism of action

that supports the clinical investigation of Compound 1 for

treatment of TART. In CAH, this mechanism of action has

been validated in a previous proof-of-concept study using a

similar small-molecule CRF1 receptor antagonist, which

produced dose-dependent reductions in ACTH and 17-OHP

in subjects with CAH (FIG. 12A-12B).

Assessment of Potential Risks and Benefits

The mild and reversible toxicologic effects of Compound

1 on the male reproductive tract in nonclinical studies

occurred in the context of animals with normal, rather than

elevated, baseline hormone function. As a CRF1 receptor

antagonist, Compound 1 is intended to reduce abnormally

elevated ACTH levels, which in TART drives overstimula-

tion of aberrant adrenal cells within the testes. In nonclinical

models where baseline hormone levels are within normal

ranges, clinical benefits are not expected, and indeed, tox-

icities may be expected as a result of androgen reduction

outside of the normal range. In TART, where baseline ACTH

and androgen levels are pathologically elevated, androgen

reduction would be considered a positive, therapeutic effect.

Given the serious nature of TART and the limitations (and

risks) of chronic steroid therapy, new treatment modalities

are needed for patients with TART. Given the acceptable

safety and tolerability profile of Compound 1 in healthy

volunteers from the Phase 1 program, the low probability of
demonstrating meaningful PD marker changes in healthy
subjects, and the lack of any clear benefit to exposing more
healthy subjects to study drug, the Sponsor believes the

benefit-to-risk profile favors the entry of Compound 1 into

Phase 2 in subjects with TART.

Example 3. Congenital Andrenal Hyperplasia

(CAH)

CAH results from a genetic defect in the 21-hydroxylase
enzyme. CAH patients are thus unable to produce cortisol.
Without cortisol to provide negative feedback, patients
over-produce ACTH. High ACTH promotes the overpro-
duction of potent androgens (male sex hormones). Without
wishing to be bound by theory, Compound 1 blocks CRF1

receptor to prevent ACTH release by the pituitary and
associated drive on the hypothalamic-pituitary-adrenal axis.
Replacement of cortisol to physiological levels will correct
cortisol deficiency, however, will not lower ACTH, resulting
in hyperplasia of adrenal gland and associated overproduc-
tion of adrenal androgens.

As shown in FIGS. 4 and 5A-5B, the attenuation of ACTH
demonstrates target engagement and functional CRF1 recep-
tor antagonism. 80% of subjects demonstrated reduction in
ACTH. 70% of subjects demonstrated >25% reduction in
ACTH. 30% of subjects were in the normal range (*) after
treatment with a CRF1 receptor antagonist.

FIGS. 6 and 7A-7B demonstrate “control” of disease
based on standard guidelines, which would then allow
steroid taper. 80% of subjects demonstrated reduction in
17-OHP. 50% of subjects demonstrated >25% reduction in
ACTH. 50% of subjects were in the guideline range (*; 1200
ng/dL) after treatment with a CRF1 receptor antagonist.

FIGS. 8 and 9A-9B demonstrate attenuation of morning
rise in A4 upon treatment with a CRF1 antagonist, indicative
of its ability to control excess androgen production and
associated symptoms. 100% of subjects demonstrated reduc-
tion in androstenedione (at various doses). 60% of subjects
demonstrated >25% reduction in androstenedione. 50% of
subjects were within the normal reference range after treat-
ment with a CRF1 receptor antagonist.

FIGS. 10A-10B show approximately 25% shrinkage in
TART in a 25 year old male with classic congenital adrenal
hyperplasia following 6 weeks treatment with a CRF1 recep-
tor antagonist.

FIGS. 11A-11B demonstrate Compound 1 is a potent,
selective, and functional CRF1 receptor antagonist. In in
vitro and ex vivo studies, Compound 1 was determined to be
a potent and selective CRF1 receptor antagonist with high
affinity and selective for the hCRF1 receptor. Compound 1
was found to have functional potency to inhibit adenylate
cyclase activity (CRF1 receptor-mediated downstream cas-
cade), demonstrating in vitro efficacy as a CRF1 receptor
antagonist. Compound 1 was found to significantly inhibit
CRF-induced locomotor behavior in response to i.c.v.
administration of CRF (FIG. 11B).

FIGS. 12A-12B demonstrate single pill of CRF1 receptor
antagonist (i.e., as described in US 2017/0020877 A1)
improves ACTH and 17-OHP in CAH patients.

FIG. 13 shows the subject level hormone changes
(ACTH, 17-OHP, and androstenedione) by dose of a CRF1

receptor antagonist.

Example 4. Assess Reduction in Excess ACTH and
Adrenal Steroid Production

The objectives of the study are: to assess the ability of
Compound 1 to reduce excess ACTH and adrenal steroid
production in participants with classic CAH on a stable
gluococorticoid regimen; to evaluate the safety and toler-
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ability of tildacerfont in participants with classic CAH; and

to evaluate the pharmacokinetics (PK) of tildacerfont.

Eligibility Criteria

Inclusion Criteria:

Adult males and females 18 years or older

Diagnosis of classic CAH due to 21-hydroxylase defi-

ciency

Morning 17OHP≥800 ng/dL, before taking any morning

GC dose

On a stable regimen of gluococorticoid replacement for

≥30 days before enrollment

Exclusion Criteria:

Clinically significant unstable medical condition, illness,

or chronic disease within 30 days of screening

Clinically significant psychiatric disorder

History of bilateral adrenalectomy or hypopituitarism

Study Design

FIG. 14 depicts the proof of concept and escalating QD

dosing at 10 PM for Cohort A and the single dose level and

BID dosing at 10 AM and 10 pm for Cohort B.

Baseline Characteristics

Table 1 provides a description of the baseline character-

istics displayed by Cohort A and Cohort B. In Cohort A, 10

participants were enrolled and received at least 1 dose of

Compound 1. One participant withdrew early because of an

occupation-related scheduling conflict. In Cohort B, 9 par-

ticipants were enrolled and received at least one dose of

Compound 1. One participant was withdrawn upon discov-

ery of a major protocol violation at Baseline and did not

have postbaseline efficacy/PK data. Thus, baseline charac-

teristics are calculated for n=8 in Cohort B. One participant

in Cohort B was taking both HC and prednisone.

TABLE 1

Baseline characteristics of each cohort

Parameter Cohort A (n = 10) Cohort B (n = 8)

Demographics

Age (years), mean (range) 39.3 (24-66) 36.8 (19-66)

Sex 5 M, 5 F 1 M, 7 F

Bmi (kg/m2), mean ± SD 31.5 ± 12.0 31.1 ± 6.7

Daily GC dose (mg HC 28 (13-40) 35 (20-50)

equivalents), mean range 4 JC, 3 pred, 2 HC, 4 pred,

Types of GCs 3 dex 3 dex

17OHP at screeninga (ng/dl), 5,985 ± 6,347 4,592 ± 4,624

mean ± SD

Abbreviations:

17OHP: 17-hydroxyprogesterone;

BMI: body mass index;

dex: dexamethasone;

F: female;

GC: glucocorticoid;

HC: hydrocortisone;

M: male;

pred: prednisone;

SD: standard deviation.
a17OHP reference ranges: 27-199 ng/dL males, 15-290 ng/dL females.

Safety

Across both cohorts, Compound 1 was generally well

tolerated. The most common type of adverse event (AE) was

gastrointestinal disorders There were no serious AEs and no

AEs leading to withdrawal.
Pharmacokinetics

Over a wide range of doses (200 to 1000 mg QD),
Compound 1 exhibited a predictable, dose-dependent PK
profile.

Efficacy

FIG. 15A-15D show the changes in levels of Androstene-

dione (A4) across both cohorts. Levels of A4 improved at ≥1

dose level for 10 out of 10 participants in Cohort A and 6 out

of 8 participants in Cohort B. Excess A4 is associated with

clinical sequelae in CAH. Attenuation of A4 demonstrates

control of adrenal androgen.

FIG. 16A-16D show the changes in levels of 17-hydroxy-

progesterone (17-OHP) across both cohorts. Levels of

17OHP improved at 21 dose level for 8 out of 10 participants

in Cohort A and 6 out of 7 participants in Cohort B. 17OHP

is a critical hormone in CAH diagnosis and management.

Attenuation of 17OHP demonstrates control of adrenal ste-

roid production.

FIG. 17A-17D show the changes in levels of adrenocor-

ticotropic hormone (ACTH) across both cohorts. Levels of

ACTH improved at 21 dose level for 8 out of 10 participants

in Cohort A and 5 out of 7 participants in Cohort B.

Attenuation of ACTH demonstrates target engagement and

functional CRF1 receptor antagonism.

TABLE 2

Percentage change from baseline in ACTH, 17OHP and A4.

Cohort A Cohort B

200 mg QD 600 mg QD 1000 mg QD 200 mg BID

(Week 2) (Week 4) (Week 6) (Weed 2)

ACTH −25.7 (±51.6) −60.1 (±37.5) −32.7 (±47.0) −36.5 (±58.0)

17OHP +22.2 (±172.3) −23.7 (±64.2) −13.8 (±74.7) −47.8 (±63.3)

A4 −12.1 (±47.4) −33.2 (±36.5) −28.6 (±44.6) −16.0 (±81.4)

CONCLUSIONS

Compound 1, a potent and selective CRF1 receptor

antagonist, offers a novel nonsteroidal oral treatment

approach for CAH. Compound 1 was well tolerated and

efficacious in reducing excess ACTH, 17OHP, and andros-

tenedione in patients with classic CAN. Compound 1 exhib-

ited a predictable, dose-dependent PK profile suitable for the

target population.

While preferred embodiments of the present invention

have been shown and described herein, it will be obvious to

those skilled in the art that such embodiments are provided

by way of example only. It is not intended that the invention

be limited by the specific examples provided within the

specification. While the invention has been described with

reference to the aforementioned specification, the descrip-

tions and illustrations of the embodiments herein are not

meant to be construed in a limiting sense. Numerous varia-

tions, changes, and substitutions will now occur to those
skilled in the art without departing from the invention.
Furthermore, it shall be understood that all aspects of the
invention are not limited to the specific depictions, configu-
rations or relative proportions set forth herein which depend
upon a variety of conditions and variables. It should be
understood that various alternatives to the embodiments of
the invention described herein may be employed in practic-
ing the invention. It is therefore contemplated that the
invention shall also cover any such alternatives, modifica-
tions, variations or equivalents. It is intended that the
following claims define the scope of the invention and that
methods and structures within the scope of these claims and
their equivalents be covered thereby.
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What is claimed is:

1. A method of changing a metabolic parameter of a

subject having a testicular adrenal rest tumor (TART) or an

ovarian adrenal rest tumor (OART), comprising administer-

ing to the subject in need thereof a small molecule corti-

cotropin-releasing factor type-1 (CRF1) antagonist, or a

pharmaceutically acceptable salt thereof, wherein the small

molecule CRF1 antagonist is:

N
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N

N
N

Br
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N
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N
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-continued

O

N
N

N

NH

,

or a pharmaceutically acceptable salt thereof, and

wherein the metabolic parameter comprises fasting glu-

cose, HbA1c level, insulin sensitivity, or a lipid profile,

or a combination thereof.

2. The method of claim 1, wherein the small molecule

CRF1 antagonist is:

N

N
N

N

S

Cl

N

O,

or a pharmaceutically acceptable salt thereof.

3. The method of claim 1, wherein the small molecule

CRF1 antagonist is:

N

F

O
N

S

Cl ,

or a pharmaceutically acceptable salt thereof.
4. The method of claim 1, wherein the metabolic param-

eter is insulin sensitivity.
5. The method of claim 1, wherein the subject has

congenital adrenal hyperplasia (CAH).
6. The method of claim 1, wherein the administering

reduces a size of the TART or the OART.
7. The method of claim 1, wherein the administering

reduces a number of the TART or the OART.
8. The method of claim 1, wherein the small molecule

CRF1 antagonist is administered at a dose of about 10
mg/day to about 400 mg/day to the subject.

9. The method of claim 8, wherein the small molecule
CRF1 antagonist is administered at a dose of about 50 mg.

10. The method of claim 8, wherein the small molecule
CRF1 antagonist is administered at a dose of about 100 mg.

11. The method of claim 8, wherein the small molecule
CRF1 antagonist is administered at a dose of about 200 mg.

12. The method of claim 8, wherein the small molecule
CRF1 antagonist is administered at a dose of about 400 mg.

13. The method of claim 1, wherein the small molecule
CRF1 antagonist is administered to the subject once per day.

14. The method of claim 1, wherein the small molecule
CRF1 antagonist is administered to the subject twice per day.

15. The method of claim 1, wherein the small molecule
CRF1 antagonist is administered orally.

16. The method of claim 1, wherein the small molecule
CRF1 antagonist is formulated as a capsule or tablet.

17. The method of claim 1, wherein the administering
reduces a plasma concentration of a biomarker comprising
17α-hydroxyprogesterone (17-OHP), adrenocorticotropic
hormone (ACTH), testosterone, androstenedione (A4),
luteinizing hormone (LH), follicle-stimulating hormone
(FSH), inhibin B, sex hormone-binding globulin (SHBG),
renin, or aldosterone, or a combination thereof.

18. The method of claim 17, wherein the biomarker is
selected from the group consisting of 17-OHP, ACTH, and
A4.

19. The method of claim 17, wherein the plasma concen-
tration of the biomarker is at least 10% from baseline.

∗ ∗ ∗ ∗ ∗
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