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(57) ABSTRACT 

The present invention provides a compound having the basic 
structure shown by Formula (I) in which the indole ring and 
the pyrazolopyridine structure is bound through a substitu­
ent, a salt thereof or a solvate of either the compound or a 
salt of the compound, as well as a preventative agent or a 
therapeutic agent for non-insulin-dependent diabetes melli­
tus (Type 2 diabetes) or obesity containing such compound, 
salt or solvate as an active ingredient. 

17 Claims, 6 Drawing Sheets 
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Fig. 5 
Sample 162a 
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Fig. 7 
Sample 160a 
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Fig. 9 
Mean value± standard error 
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Fig. 11 
Mean value± standard deviation 
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PYRAZOLOPYRIDINE DERIVATIVE 
HAVING GLP-1 RECEPTOR AGONIST 

EFFECT 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

0 

2 
-continued 

x?
N~ 

~ N 

N­
H 

0 

RN 1269202-37-0 

N 
H 

This application is a U.S. National Phase of PCT Appli­
cation No. PCT/JP2017/034620, filed Sep. 26, 2017, which 10 

claims priority to Japanese Patent Application No. 2016-
187605, filed Sep. 26, 2016, each of which is incorporated 
herein by reference in its entirety. Further, Patent Document 4 describes the following pyra­

zolopyridine derivative as a compound that is useful in the 
15 prevention/therapy of sleeping sickness, leishmaniasis or the 

like caused by eukaryote: such as blastocrithidia (e.g. Try­
panosomatidae) parasitizing the patient. 

TECHNICAL FIELD 

The present invention relates to a compound which is a 
GLP-1 receptor agonist having the same effect as GLP-1, a 

20 
salt thereof, or a solvate of either the compound or a salt of 
the compound. The present invention further relates to a 
preventative agent or a therapeutic agent for non-insulin­
dependent diabetes mellitus (Type 2 diabetes) or obesity 
comprising such a compound, a salt or a solvate as an active 25 
ingredient. 

BACKGROUND ART 

30 
Glucagon-like peptide-I (GLP-1) is an incretin secreted 

from L cells in the small intestine when nutrients pass 
through the digestive tract, and it is known that the GLP-1 
demonstrates a wide variety of effects through the GLP-1 
receptor, such as promotion of glucose dependent insulin 35 
secretion, inhibition of glucagon secretion, delaying of gas-
tric emptying, suppression of feeding. Although GLP-1 
analog is already commercialized as a therapeutic agent for 
diabetes, and seen as one of the most effective therapeutic 
agent for diabetes due to its potent effect in HbAl c reduction 40 
and weight loss, all of them require an invasive subcutane-
ous administration. As such, development of a GLP-1 recep-
tor agonist that can be non-invasively administered is 
awaited. Attempts were made, for example, to improve the 
bioavailability at the time of oral administration of a GLP-1 45 
analog: Semaglutide by using an absorbefacient (sodium 
N-(8-(2-hydroxybenzoyl)amino )caprylate: SNAC) (Patent 
Document 1) and to develop a low molecular GLP-1 recep-
tor agonist (Patent Documents 2 and 3), but a further 
improvement is required in medicinal properties including 50 
activity, metabolic stability and bioavailability. 

The following two compounds for a chemical library are 
known as 2-[(2,4,6,7-tetrahydro-5H-pyrazolo[ 4,3-c ]pyri­
dine-5-yl)carbonyl]-lH-indol. 

CITATION LIST 

Patent Literature 

Patent Document 1: WO 2012/080471 
Patent Document 2: WO 2009/111700 
Patent Document 3: WO 2010/114824 
Patent Document 4: WO 2016/038045 

[Chemical Formula 2] 

SUMMARY OF INVENTION 

Technical Problem 

The problem to be solved by the present invention is to 
provide a compound which is a GLP-1 receptor agonist 
having the same effect as GLP-1 peptide that may be 
non-invasively administered and has an improved activity, 
metabolic stability and bioavailability, a salt thereof, or a 
solvate of either the compound or a salt of the compound, 
and also to provide a preventative agent or a therapeutic 
agent for non-insulin-dependent diabetes mellitus (Type 2 
diabetes) or obesity comprising such a compound, salt or 

55 solvate as an active ingredient. 

AcHN 

rn!N~ 

~h 

0 

RN 1638421-28-9 

[Chemical Formula 1] 
Solution to Problem 

60 The present inventors studied extensively to solve this 
problem and found that a compound represented by Formula 
(I), in which the indole ring and the pyrazolopyridine 
structure are bound to each other through a substituent, has 
the same effect as GLP-1 peptide as a GLP-1 receptor 

65 agonis, and thus completed the present invention. 
In other words, the following invention is provided as one 

aspect of the present invention. Conjupro EX1008 
Page 8 of 166
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[1] A compound represented by Formula (I): 

[Chemical Formula 3] 

(I) 5 

zl 

I 
z2 

LLQ2 

N-Y---<N-l __ ;l 
N X R6 
I 

(CH2)n1 
R7......_ I 
R8~(CH) -R3 

2 n2 

wherein, Xis -N= or -CR a=; Ra is selected from a 
hydrogen atom, a halogen atom, and C1 _6 alkyl; 

Y is selected from -----C(=O)-, -CHR-, and 
-S(=O)2-; R is a hydrogen atom or C1_6 alkyl; 

Q1 is C6 _10 aryl or 5 to 10 membered heteroaryl, wherein 
C6 _10 aryl and 5 to 10 membered heteroaryl are optionally 
substituted with one to five substituents independently 
selected from a halogen atom, C1_6 alkyl (wherein C1 _6 alkyl 

10 

15 

20 

25 

is optionally substituted with one or more halogen atoms), 30 
and C1 _6 alkoxy; 

Q2 is 3 to 12 membered heterocyclyl or 5 to 10 membered 
heteroaryl, wherein 3 to 12 membered heterocyclyl and 5 to 
10 membered heteroaryl are optionally substituted with one 
to three substituents independently selected from a halogen 35 

atom, C1 _6 alkyl (wherein C1 _6 alkyl is optionally substituted 
with one or more halogen atoms), C1 _6 alkoxy, and 
-NRQaRQ6

, and further, two C1_6 alkyl groups together 
with a carbon atom to which they are attached may form C3 _8 

b 40 carbocyclic ring; and R Qa and R Q are independently 
selected from a hydrogen atom, C1_6 alkyl, and (C1 _6 alkyl) 
carbonyl; 

4 

[Chemical Formula 4] 

(Ila) 

(Ilb) 

(Ild) 

-----C02R91; and -C(=O)-NR9
~

9
h; and R9

a, R96
, R9

c, 

R9
d, and R9

g are each independently selected from a hydro­
gen atom, C1 _6 alkyl (wherein C1 _6 alkyl is optionally sub-
stituted with one or more substituents independently 
selected from a halogen atom and C1 _6 alkoxy), and (C1 _6 

alkyl)carbonyl, R9
e is a hydrogen atom, or C1 _6 alkyl that is 

optionally substituted with one or more halogen atoms, R9
f 

is a hydrogen atom or C1_6 alkyl, R9
h is a hydrogen atom, 

C1_6 alkyl, (C1 _6 alkyl)carbonyl, cyano, or-S(=O)n3-R9
'; R 1 , R 2 and R3 are each independently selected from a 

hydrogen atom and C1 _6 alkyl (wherein, C1 _6 alkyl is option­
ally substituted with one or more substituents independently 
selected from a halogen atom, C1 _6 alkoxy, and hydroxy); 

45 n3 is an integer of0 to 2, R9
' is C1 _6 alkyl; Z1 is selected from 

a group represented by Formula (Illa), (IIIb), (Ille), (IIId), 
and (Ille): 

R4
, R5 and R 6 are independently selected from a hydrogen 

atom, a halogen atom, and C1 _6 alkyl; 

R7 and R8 are independently a hydrogen atom or C1 _6 

alkyl, wherein C1_6 alkyl is optionally substituted with one 

50 [Chemical Formula 5] 

or more substituents independently selected from a halogen 
atom and C3 _15 cycloalkyl, or R7 and R8 together with a 
carbon atom to which they are attached may form C3 _15 55 

cycloalkane ring, or C3 _15 cycloalkane ring formed by R7 

and R 8 together is optionally substituted with one to three 
C1 _6 alkyl, wherein C1_6 alkyl is optionally substituted with 
one or more substituents independently selected from a 
halogen atom, hydroxy, -NR7 aR76

, C1 _6 alkoxy, and 3 to 12 60 

membered heterocyclyl, and R7 a and R76 are independently 
selected from a hydrogen atom, C1_6 alkyl, and (C1 _6 alkyl) 
carbonyl; 

nl is an integer of Oto 3; n2 is an integer of Oto 5; 

R9 is selected from a group represented by Formula (Ila), 
(IIb ), (Ile), (IId): 

65 

(Illa) 

(Illb) 

(Ille) 

Conjupro EX1008 
Page 9 of 166
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5 

-continued 

o~/4* 

*-N~ 

(Illd) 

(Ille) 

wherein R2
a is selected from a hydrogen atom, C1_6 alkyl, 

and (C1_6 alkyl)carbonyl, R26 and we are independently a 
hydrogen atom or C1_6 alkyl, n4 is an integer of 1 to 3, n5 
and n6 are independently an integer of 0 to 10 (* represents 
a binding position with a pyrazolopyridine structure, ** 
represents a binding position with Z2

); 

Z2 is selected from cl-6 alkyl, c3-15 cycloalkyl, 3 to 12 
membered heterocyclyl, C6_10 aryl and 5 to 10 membered 
heteroaryl, wherein C3_15 cycloalkyl, 3 to 12 membered 
heterocyclyl, C6_10 aryl, and 5 to 10 membered heteroaryl 
are optionally substituted with one to five substituents 
independently selected from Group A: 
Group A: a) oxo, 

b) a halogen atom, 
c) cyano, 

6 
a salt thereof, or a solvate of either the compound or a salt 
of the compound. 

[2] The compound according to [1], a salt thereof, or a 
solvate of either the compound or a salt of the compound, 

5 wherein Q1 is phenyl or pyridyl, and phenyl or pyridyl is 
substituted with one to four substituents independently 
selected from a halogen atom and C1_6 alkyl. 

[3] The compound according to either [1] or [2], a salt 
thereof, or a solvate of either the compound or a salt of the 

10 compound, wherein R7 and R8 are both a hydrogen atom; R7 

and R8 are both C1_6 alkyl; R7 is a hydrogen atom and R8 is 
C1_6 alkyl; or R7 and R8 together with a carbon atom to 
which they are attached form C3_8 cycloalkane ring, wherein 

15 C3_8 cycloalkane ring that has been formed is optionally 
substituted with one to two C1_6 alkyl, and C1_6 alkyl is 
optionally substituted with one or more substituents inde­
pendently selected from hydroxy, C1_6 alkoxy, and 3 to 12 
membered heterocyclyl. 

20 [ 4] The compound according to anyone of [1] to [3], a salt 
thereof, or a solvate of either the compound or a salt of the 
compound, wherein Z2 is selected from C1_6 alkyl, C3_15 
cycloalkyl, 3 to 12 membered heterocyclyl, C6_10 aryl, and 
5 to 10 membered heteroaryl, wherein C3_15 cycloalkyl, 3 to 

25 12 memberedheterocyclyl, C6_10 aryl, and 5 to l0membered 
heteroaryl are optionally substituted with one to four sub­
stituents independently selected from Group B: 
Group B: a) oxo, 

b) a halogen atom, 
c)-NR2d1R2e1; wherein Rzdl and Rzel are independently 

selected from a hydrogen atom, C1_6 alkyl and (C1_6 alkyl) 
carbonyl, and C1_6 alkyl is optionally substituted with one or 
more C1_6 alkoxy, 

d) -NR2dRze; wherein Rzd and Rze are independently 30 

selected from a hydrogen atom, C1_6 alkyl and (C1_6 alkyl) 
carbonyl, wherein C1_6 alkyl is optionally substituted with 
one or more substituents independently selected from 
hydroxy, a halogen atom and C1_6 alkoxy, 

35 
d) -S(=)n7-R2h1; wherein n7 is an integer of Oto 2, 

R2hl is cl-6 alkyl, e) cl-6 alkyl; wherein cl-6 alkyl is 
optionally substituted with one or more substituents inde­
pendently selected from a halogen atom, hydroxy, -NR-
2'R2i, C1_6 alkoxy, and 3 to 12 membered heterocyclyl, 

e)----C(=O)-NR2-'R2g; wherein R7f and R2g are indepen­
dently selected from a hydrogen atom, C1_6 alkyl and (C1_6 
alkyl)carbonyl, wherein C1_6 alkyl is optionally substituted 
with one or more substituents independently selected from 
hydroxy, a halogen atom and C1_6 alkoxy, 

f)-S(=)n7-R2h; wherein n7 is an integer of0 to 2, R2h 

is a hydrogen atom or C1_6 alkyl, 
40 wherein R2' and R21 are independently a hydrogen atom or 

C1_6 alkyl, and wherein 3 to 12 membered heterocyclyl is 
optionally substituted with one or more substituents inde­
pendently selected from hydroxy, C1_6 alkyl and 3 to 12 

g) C1_6 alkyl; wherein C1_6 alkyl is optionally substituted 
with one or more substituent independently selected from a 
halogen atom, hydroxy, -NR2'R21, C1_6 alkoxy, and 3 to 12 
membered heterocyclyl, wherein Rand Rare independently 45 

a hydrogen atom or C1_6 alkyl, and wherein 3 to 12 mem­
bered heterocyclyl is optionally substituted with one or more 
substituents independently selected from hydroxy, C1_6 alkyl 
and 3 to 12 membered heterocyclyl, 

h) C1_6 alkoxy; wherein C1_6 alkoxy is optionally substi- 50 

tuted with one or more substituent independently selected 
from hydroxy, a halogen atom, and C1_6 alkoxy, 

membered heterocyclyl, 
f) C1_6 alkoxy; wherein C1_6 alkoxy is optionally substi­

tuted with one or more hydroxy, 
g) 3 to 12 membered heterocyclyl; wherein 3 to 12 

membered heterocyclyl is optionally substituted with one or 
more (C1_6 alkyl)carbonyl, 

h) 5 to 10 membered heteroaryl; wherein 5 to 10 mem­
bered heteroaryl is optionally substituted with one or more 
substituents independently selected from C1_6 alkyl, 
-NRzkl R211 , and Rzkl and R211 are independently selected i) 3 to 12 membered heterocyclyl; wherein 3 to 12 

membered heterocyclyl is optionally substituted with one or 
more substituents independently selected from C1_6 alkyl 
and (C1_6 alkyl)carbonyl, 

55 
from a hydrogen atom and C1_6 alkyl. 

[5] The compound according to anyone of [1] to [4], a salt 
thereof, or a solvate of either the compound or a salt of the 
compound, wherein Y is ----C(=O)-. 

j) C6_10 aryl; wherein C6_10 aryl is optionally substituted 
with one or more (C1_6 alkyl)carbonyl, and 

[6] The compound according to anyone of [1] to [5], a salt 

60 thereof, or a solvate of either the compound or a salt of the 
compound, wherein R 1 is a hydrogen atom. 

k) 5 to 10 membered heteroaryl; wherein 5 to 10 mem­
bered heteroaryl is optionally substituted with one or more 
substituents independently selected from C1_6 alkyl, C1_6 
alkoxy, -NR2~ 21, and 3 to 12 membered heterocyclyl, 
wherein R2

k and R21 are independently selected from a 
hydrogen atom, C1_6 alkyl and (C1_6 alkyl)carbonyl, and 
wherein 3 to 12 membered heterocyclyl is optionally sub- 65 

stituted with one or more substituents independently 
selected from C1_6 alkyl and (C1_6 alkyl)carbonyl; 

[7] The compound according to anyone [1] to [6], a salt 
thereof, or a solvate of either the compound or a salt of the 
compound, wherein nl and n2 are both 0. 

[8] The compound according to anyone of [1] to [7], a salt 
thereof, or a solvate of either the compound or a salt of the 
compound, wherein R9 is represented by Formula (IIb): Conjupro EX1008 
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[Chemical Formula 6] 

(Ilb) 

8 
compound according to any one of [ 1 J to [ 1 OJ, a salt thereof, 
or a solvate of either the compound or a salt of the compound 
to a subject. 

Advantageous Effects of Invention 

The compound, a salt thereof, or a solvate of either the 
compound or a salt of the compound of the present invention 
is has an effect similar to GLP-1 peptide as a GLP-1 receptor 

10 agonist, and provides a non-peptide agent for preventing or 
treating non-insulin-dependent diabetes mellitus (Type 2 
diabetes) or obesity which is expected to provide a sufficient 
bioavailability through oral administration. [9J The compound according to any one of [lJ to [SJ, a salt 

thereof, or a solvate of either the compound or a salt of the 
15 

compound, wherein X is -N=, -CH=, or --CF=. 
BRIEF DESCRIPTION OF DRAWINGS 

[l0J The compound according to anyone of [lJ to [9], a 
salt thereof, or a solvate of either the compound or a salt of 
the compound, wherein Zi is represented by Formula (Illa): 

[Chemical Formula 7] 

(Illa) 

(* represents a binding position with a pyrazolopyridine 
structure, ** represents a binding position with Z2

). 

[llJ A pharmaceutical composition comprising the com­
pound according to any one of [lJ to [10], a salt thereof, or 
a solvate of either the compound or a salt of the compound 
as an active ingredient. 

[12J A preventive agent or a therapeutic agent for non­
insulin-dependent diabetes mellitus (Type 2 diabetes), 
hyperglycemia, impaired glucose tolerance, insulin depen­
dent diabetes mellitus (Type 1 diabetes), diabetic complica­
tion, obesity, hypertension, hyperlipidemia, arteriosclerosis, 
coronary heart disease, brain infarction, non-alcoholic ste­
atohepatitis, Parkinson's disease, or dementia, wherein the 
preventative agent or the therapeutic agent comprises the 
compound according to any one of [ 1 J to [1 OJ, a salt thereof, 
or a solvate of either the compound or a salt of the compound 
as an active ingredient. An example of dementia is Alzheim­
er's disease. 

[13J A preventive agent or a therapeutic agent for non­
insulin-dependent diabetes mellitus (Type 2 diabetes) or 
obesity comprising the compound according to any one of 
[1 J to [1 OJ, a salt thereof, or a solvate of either the compound 
or a salt of the compound as an active ingredient. 

FIG. 1 shows the result of measurement by X-ray powder 
diffractometry of the crystal of a sodium salt hydrate of 
Compound 1 obtained in Example 163 (Sample 160a). The 

20 vertical axis shows the diffraction intensity and the horizon­
tal axis shows the diffraction angle 28 (0). 

FIG. 2 shows the result of measurement by X-ray powder 
diffractometry of the crystal of a sodium salt hydrate of 
Compound 1 obtained in Example 163 (Sample 160b ). The 

25 vertical axis shows the diffraction intensity and the horizon­
tal axis shows the diffraction angle 28 (0). 

FIG. 3 shows the result of measurement by X-ray powder 
diffractometry of the crystal of Example Compound 66 
obtained in Example 163 (Sample 161a). The vertical axis 

30 shows the diffraction intensity and the horizontal axis shows 
the diffraction angle 28 (0). 

FIG. 4 shows the result of measurement by X-ray powder 
diffractometry of the crystal of Example Compound 66 
obtained in Example 163 (Sample 161 b ). The vertical axis 

35 shows the diffraction intensity and the horizontal axis shows 
the diffraction angle 28 (0). 

FIG. 5 shows the result of measurement by X-ray powder 
diffractometry of the crystal of a calcium salt hydrate of 
Example Compound 67 obtained in Example 163 (Sample 

40 162a). The vertical axis shows the diffraction intensity and 
the horizontal axis shows the diffraction angle 28 (0). 

FIG. 6 shows the result of measurement by X-ray powder 
diffractometry of the crystal of a calcium salt hydrate of 
Example Compound 67 obtained in Example 163 (Sample 

45 162b ). The vertical axis shows the diffraction intensity and 
the horizontal axis shows the diffraction angle 28 (0). 

FIG. 7 shows the result of thermogravimetry/differential 
thermal analysis of the crystal of a sodium salt hydrate of 
Compound 1 obtained in Example 164. The horizontal axis 

50 shows temperature (° C.), and the right vertical axis shows 
the weight change (%) of the sample in thermogravimetry. 
The left vertical axis shows the heat flow observed in the 
differential thermal analysis. 

[14J A method for preventing or treating non-insulin­
dependent diabetes mellitus (Type 2 diabetes), hyperglyce- 55 

mia, impaired glucose tolerance, insulin dependent diabetes 
mellitus (Type 1 diabetes), diabetic complication, obesity, 
hypertension, hyperlipidemia, arteriosclerosis, coronary 
heart disease, brain infarction, non-alcoholic steatohepatitis, 
Parkinson's disease, or dementia, which comprises admin- 60 

istering an effective amount of the compound according to 
any one of [lJ to [l0J, a salt thereof, or a solvate of either 

FIG. 8 shows the result of thermogravimetry/differential 
thermal analysis of the crystal of a calcium salt hydrate of 
Example Compound 67 obtained in Example 164. The 
horizontal axis shows temperature (° C.), and the right 
vertical axis shows the weight change (%) of the sample in 
thermogravimetry. The left vertical axis shows the heat flow 
observed in the differential thermal analysis. 

FIG. 9 shows the impact of Example Compound 67 and 
exenatide against insulin secretion after intravenous admin­
istration of glucose in male cynomolgus monkeys. The area 
under the curve of insulin is shown by a mean 
value±standard error (n=6). Each pharmaceutical agent was 
administered in a crossover design. * indicates that the value 

the compound or a salt of the compound to a subject. An 
example of dementia is Alzheimer's disease. 

[15J A method for preventing or treating non-insulin- 65 

dependent diabetes mellitus (Type 2 diabetes) or obesity, 
which comprises administering an effective amount of the of the group shows a statistically significant difference Conjupro EX1008 

Page 11 of 166



US 10,858,356 B2 
9 

versus that of vehicle group at P<0.025 and** indicates that 
the value of the group shows a statistically significant 
difference versus that of vehicle group at P<0.005 (Williams 
test). The concentration of each drug is a mean value of the 
measured plasma concentration of the drug. 

FIG. 10 shows the impact of Example Compound 67 and 
exenatide against plasma glucose levels after intravenous 
administration of glucose in male cynomolgus monkeys. 
The area under the curve of plasma glucose is shown by a 
mean value±standard error (n=6). Each pharmaceutical 
agent was administered in a crossover design. * indicates 
that the value of the group shows a statistically significant 
difference versus that of vehicle group at P<0.025, and ** 
indicates that the value of the group shows a statistically 
significant difference versus that of vehicle group at P<0.005 
(Williams test). The concentration of each drug is a mean 
value of the measured plasma concentration of drug. 

FIG. 11 shows the impact of Example Compound 67 and 
exenatide against the food intake of male cynomolgus 
monkeys. The food intake is shown by a mean 
value±standard deviation (n=6). Each pharmaceutical agent 
was administered in a crossover design. * indicates that the 
value of the group shows a statistically significant difference 
versus that of vehicle group at P<0.025, and** indicates that 
the value of the group shows a statistically significant 
difference versus that of vehicle group at P<0.005 (Williams 
test). 

FIG. 12 shows the time profile of the plasma concentra­
tions for the drug after oral administration of this substance 
to male cynomolgus monkeys. Plasma concentrations are 
represented by mean values of n=2 for each dosage. 

DESCRIPTION OF EMBODIMENTS 

10 
dimethylpropoxy, 1-ethylpropoxy, n-hexyloxy, 4-methyl­
pentyloxy, and 2-ethylbutoxy. 

The term "(C1_6 alkyl)carbonyl" in the present invention 
means a group: (C1 _6 alkyl)-C(O)- group, of which C1 _6 

5 alkyl is already defined. Examples include methylcarbonyl 
(acetyl), ethylcarbonyl (propionyl), n-propylcarbonyl, i-pro­
pylcarbonyl, n-butylcarbonyl, i-butylcarbonyl, sec-butylcar­
bony I, t-buty lcarbony I, 1-methy lpropy !carbonyl, n-pentyl­
carbonyl, isopentylcarbonyl, 2-methylbutylcarbonyl, l ,l-

10 dimethylpropylcarbonyl, 1-ethylpropylcarbonyl, 
n-hexylcarbonyl, 4-methylpentylcarbonyl, and 2-ethylbutyl­
carbonyl. 

The term "C6_10 aryl" in the present invention means an 
aromatic carbocyclic group, and it may contain a non-

15 aromatic portion in addition to the aromatic portion. The 
ring may be monocyclic, or it may be a bicyclic aryl that is 
condensed with a benzene ring or a monocyclic aryl ring. 
Examples include phenyl, 1-naphthyl, 2-naphthyl, azulenyl, 
isochromanyl, 2,4-dihydro-lH-isoquinolin-3-onyl, and 1,3-

20 dihydrobenzimidazol-2-onyl. A preferable example is phe­
nyl. 

The term "heteroaryl" in the present invention means an 
aromatic 5 to 10 membered cyclic group that comprise, 
among atoms constituting a ring, one or more hetero atoms 

25 selected from a nitrogen atom, an oxygen atom and a sulfur 
atom, and it may contain a non-aromatic portion in addition 
to the aromatic portion. The ring may be monocyclic, or it 
may be a bicyclic heteroaryl that is condensed with a 
benzene ring or a monocyclic heteroaryl ring. Examples 

30 include fury!, thienyl, pyrrolyl, imidazolyl, pyrazolyl, thi­
azolyl, isothiazolyl, oxazolyl, isooxazolyl, oxadiazolyl, thia­
diazolyl, triazolyl, tetrazolyl, pyridyl, pyrimidyl, pyridazi­
nyl, pyrazinyl, triazinyl, benzofuranyl, benzothienyl, 
benzothiadiazolyl, benzothiazolyl, benzooxazolyl, benzoox-

The present invention is further described below without 35 adiazolyl, benzoimidazolyl, indolyl, isoindolyl, indazolyl, 
being limited thereby. quinolyl, isoquinolyl, cinnolinyl, quinazolinyl, quinoxalinyl, 

Definition 

The term "a halogen atom" in the present invention means 
a fluorine atom, a chlorine atom, a bromine atom, an iodine 
atom and the like. A halogen atoms that is preferred as a 
substituent of aryl in the present invention (e.g. Ra when X 

benzodioxolyl, indolizinyl, imidazopyridyl, benzoisox­
azolyl, and benzoisothiazolyl. 

The term "heterocyclyl" in the present invention means a 
40 non-aromatic cyclic group comprising one or more hetero 

atoms selected from nitrogen, oxygen and sulfur atoms, and 
it may be completely saturated or partly unsaturated. The 
ring may be a monocyclic ring, a bicyclic ring or a spiro ring 

in Formula (I) is -CR a=) is a fluorine atom and a chlorine 
atom. A halogen atoms that is preferred as a substituent of 45 

alkyl in the present invention ( e.g. a substituent of C1 _6 alkyl 
when the C6_10 aryl or the 5 to 10 membered heteroaryl of 

of3 to 12 members, preferably 3 to 10 members. Examples 
include oxetanyl, azetidinyl, 3, 7-dioxa-9-azabicyclo[3 .3 .1] 
nonanyl, piperazinyl, piperidinyl, morpholinyl, thiomor-
pholinyl, pyrrolidinyl, tetrahydropyranyl, tetrahydrofuranyl, 
2-oxa-6-azaspiro[3 .3 ]heptyl, 2-azaspiro[3 .3 ]heptyl, 2,6-di­
azaspiro[3 .3 ]heptyl, 2-thia-6-azaspiro[3.3]heptyl, oxazolidi-

Q1 is substituted with C1 _6 alkyl) is a fluorine atom and a 
chlorine atom. Specific examples of C1 _6 alkyl having a 
halogen atom as a substituent include fluoromethyl, difluo­
romethy I, trifluoromethy I, chloromethy I, pentafluoroethy I, 
2-fluoroethyl, 2,2,2-trifluoroethyl, 2-chloroethyl, heptafluo­
ropropy I, 3 ,3 ,3-trifluoropropy I, 2,3-dichloropropy I, 
l-fluoro-3-bromopropyl, 4-bromobutyl, 3,3,3,4,4-pentafluo­
robutyl, 4,4-dichlorobutyl, 5-iodopentyl, 5,5-difluoropentyl, 
6-chlorohexyl, and 6,6,6-trifluorohexyl. 

The term "C1_6 alkyl" in the present invention is a straight 
chain or branched chain alkyl group with 1 to 6 carbons. 
Examples include methyl, ethyl, n-propyl, i-propyl, n-butyl, 
i-butyl, sec-butyl, t-butyl, 1-methylpropyl, n-pentyl, isopen­
tyl, 2-methylbutyl, 1,1-dimethylpropyl, 1-ethylpropyl, 
n-hexyl, 4-methylpentyl, and 2-ethylbutyl. 

50 nyl, thiazolidinyl, imidazolidinyl, pyrazolidinyl, thianyl, 
oxanyl, thioxanyl, indolinyl, isoindolinyl, tetrahydroindoli­
nyl, quinuclidinyl, azepinyl, and tropanyl. 

The term "C3 _15 cycloalkyl" of the present invention 
means a monovalent group derived by removing any single 

55 hydrogen atom from a cyclic saturated aliphatic hydrocar­
bon having 3 to 15 carbons. Also, the term "C3 _8 cycloalkyl" 
means a cycloalkyl of three to eight carbons. Examples 
include cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, 
cycloheptyl, and cyclooctyl. Also, the term "C3 _6 

60 cycloalkyl" means a cycloalkyl of3 to 6 carbons. When two 
groups together form a C3 _15 cycloalkane ring, the resulting 
group is bivalent. Examples include cyclopropane-1, 1-diyl, 
cyclobutane-1, 1-diyl, cyclopentane-1, 1-diyl, cyclohexane-The term "C1_6 alkoxy" in the present invention means a 

group: C1 _6 alkyl-O- group, of which C1_6 alkyl is already 
defined. Examples include methoxy, ethoxy, n-propoxy, 65 

i-propoxy, n-butoxy, i-butoxy, sec-butoxy, t-butoxy, 1-meth­
ylpropoxy, n-pentyloxy, isopentyloxy, 2-methylbutoxy, 1,1-

1, l-diyl, cycloheptane-1,1-diyl, and cyclooctane-1,1-diyl. 
When the two groups on two carbon atoms are combined 

to form a C3 _8 carbocyclic ring, the resulting ring forms a 
condensed ring. Examples include ring structures such that Conjupro EX1008 
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the two carbon atoms are linked by ----CH2-, ----CH2CH2-, 
-CH2CH2CH2-, ----CH2CH2CH2CH2-, 
-CH2CH2CH2CH2CH2-, and 
-CH2CH2CH2CH2CH2CH2-. 

In addition, the cycloalkane ring, the carbocyclic ring, the 5 

cyclic hydrocarbon in the cycloalkyl may be a cross-linked 
ring. Examples of cross-linked rings in the C3 _1s cycloalkyl 
include bicyclo[ 1. 1.0]butane, bicyclo[3 .2.1 ]octane, bicyclo 
[5.2.0]nonane, bicyclo[ 4,3,2]undecane, tricyclo[2.2. l .02•6 ] 

heptane, tricyclo[4.3.l.1 2·s]undecane, tricyclo[3.3.l.l 3·
7]de- 10 

cane (adamantane), tricyclo[3.3.l .l 3·
7]decane-2-ylidene 

(2-adamanty lidene ), pentacyclo [ 4 .2 .0 .02·s. 03 
•
8 .04

• 
7

] octane 
( cu bane), and examples of C3 _1s cycloalkyl include bicyclo 
[1.1.0]butyl, bicyclo[3.2.l]octyl, bicyclo[5.2.0]nonyl, bicy-
clo[4.3.2]undecyl, tricyclo[2.2.l.02•6]heptyl, tricyclo 15 

[ 4.3. l. l 2·s]undecyl, adamantyl, 2-adamantylidenyl, and 
cubanyl. 

The present invention provides a compound represented 
by Formula (I), a salt thereof, or a solvate of either the 
compound or a salt of the compound. 20 

[Chemical Formula 8] 

(I) 25 

12 
eroaryl, wherein 5 to 6 membered heteroaryl is optionally 
substituted with one to three substituents independently 
selected from a halogen atom, C1 _6 alkyl, C1_6 alkoxy, and 
-NR QcR Qd, and R Qc and R Qd are independently selected 
from a hydrogen atom and C1 _6 alkyl. Preferably, Q2 is 5 to 
6 membered heterocyclyl or heteroaryl, wherein the 5 to 6 
membered heterocyclyl and 5 to 6 membered heteroaryl are 
optionally substituted with one to three C1_6 alkyl. 

R1, R2 and R3 are each independently selected from a 
hydrogen atom and C1 _6 alkyl (wherein, C1 _6 alkyl is option­
ally substituted with one or more substituents independently 
selected from a halogen atom, C1_6 alkoxy, and hydroxy). 
Preferably, the combination of R1, R2 and R3 is selected 
from: all hydrogen atoms; R1 is a hydrogen atom, R2 is a 
hydrogen atom, and R3 is C1 _6 alkyl; and R1 is a hydrogen 
atom, R2 is C1 _

8 
alkyl, and R3 is C1_6 alkyl. 

R4
, Rs and R are independently selected from a hydrogen 

atom, a halogen atom, and C1 _6 alkyl. It is preferred that R4
, 

Rs and R6 are independently a hydrogen atom or a fluorine 
atom. More preferably, the combination of R4

, Rs, and R6 

are: all hydrogen atoms; or R4 is a hydrogen atom, Rs is a 
hydrogen atom, and R 6 is a fluorine atom. 

R7 and R8 are independently a hydrogen atom or C1 _6 

alkyl, wherein C1 _6 alkyl is optionally substituted with one 
or more substituents independently selected from a halogen 
atom and C3 _1s cycloalkyl, or R7 and R8 together with a 
carbon atom to which they are attached may form C3 _1s 
cycloalkane ring, wherein C3 _1s cycloalkane ring formed by 
combining R7 and R8 is optionally substituted with one to 
three C1 _6 alkyl, wherein C1_6 alkyl is optionally substituted 

30 
with one or more substituents inde~endently selected from a 
halogen atom, hydroxy, -NR7 aR7 

, C1 _ alkoxy, and 3 to 12 
membered heterocyclyl, and R7a and R96 are independently 
selected from a hydrogen atom, C1 _6 alkyl, and (C1 _6 alkyl) 
carbonyl. Preferably R 7 and R 8 together with a carbon atom 
to which they are attached form C3 _8 cycloalkane ring, 

Xis -N= or --CR a=; Ra is selected from a hydrogen 
atom, a halogen atom, and C1 _6 alkyl.Xis preferably-N=, 
-CH=, or -CF=, more preferably -CH=. 

35 wherein the C3 _8 cycloalkyl thus formed is optionally sub­
stituted with one or more C1 _6 alkyl, wherein C1 _6 alkyl is 
optionally substituted with one or more hydroxy. The C3 _8 

cycloalkyl is preferably C3 _6 cycloalkyl. A preferable C3 _6 

Y is selected from -C(=O)-, ----CHR-, and-S(=O) 40 

2-; R is a hydrogen atom or C1_6 alkyl. 

cycloalkyl is, for example, cyclopentyl. 
nl is an integer of0 to 3; n2 is an integer of0 to 5. nl and 

n2 are each preferably 0 to 2, more preferably 0 to 1, and 
even more preferably 0. Also, the combination of nl and n2 
is preferably 0 and 0, 0 and 1, 0 and 2, 1 and 0, 1 and 1, 2 
and 0, more preferably 0 and 0, 0 and 1, 1 and 0, 2 and 0, 

Q1 is C6 _10 aryl or 5 to 10 membered heteroaryl, wherein 
C6 _10 aryl and 5 to 10 membered heteroaryl are optionally 
substituted with one to five substituents independently 
selected from a halogen atom, C1_6 alkyl (wherein C1 _6 alkyl 
is optionally substituted with one or more halogen atoms), 
and C1 _6 alkoxy. Q1 is preferably phenyl or pyridyl, wherein 
phenyl or pyridyl is substituted with one to four substituents 
independently selected from a halogen atom and C1 _6 alkyl. 
More preferably Q1 is phenyl substituted with two to three 
substituents independently selected from a halogen atom and 
cl-6 alkyl. 

45 and even more preferably 0 and 0. 
R9 is selected from a group represented by Formula (Ila), 

(IIb ), (Ile), (IId): 

50 [Chemical Formula 9] 

Q2 is 3 to 12 membered heterocyclyl or 5 to 10 membered 
heteroaryl, wherein 3 to 12 membered heterocyclyl and 5 to 
10 membered heteroaryl are optionally substituted with one 55 

to three substituents independently selected from a halogen 
atom, C1 _6 alkyl (wherein C1 _6 alkyl is optionally substituted 
with one or more halogen atoms), C1 _6 alkoxy, and 
-NRQaRQ6

, and two C1 _6 alkyl groups together with a 
carbon atom to which they are attached may form C3 _8 60 

carbocyclic ring; and R Qa and R Qb are independently 
selected from a hydrogen atom, C1_6 alkyl, and (C1 _6 alkyl) 
carbonyl. Preferably, Q2 is i) 6 membered heterocyclyl, 
wherein 6 membered heterocyclyl is optionally substituted 
with one or more C1 _6 alkyl, and two C1_6 alkyl groups 65 

together with a carbon atom to which they are attached may 
form C3 _8 carbocyclic ring, or ii) 5 to 6 membered het-

*R' 
\ I 
N=N 

x,, 
'b-{ 

0 

(Ila) 

(Ilb) 

Conjupro EX1008 
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-continued 

14 
* represents a binding position with a pyrazolopyridine 

structure, ** represents a binding position with Z2
. 

Z2 is selected from cl-6 alkyl, c3-15 cycloalkyl, 3 to 12 
membered heterocyclyl, C6 _10 aryl and 5 to 10 membered 

5 heteroaryl, wherein C3 _15 cycloalkyl, 3 to 12 membered 
heterocyclyl, C6 _10 aryl, and 5 to 10 membered heteroaryl 
are optionally substituted with one to five substituents 
independently selected from Group A. 

(Ild) 10 

15 

-CO2 R91: and -C(=O)-NR9gR9
\ and R 9

a, R96
, R9

c, 20 

R 9
d, and R9g are each independently selected from a hydro­

gen atom, C1 _6 alkyl (wherein C1 _6 alkyl is optionally sub­
stituted with one or more substituents independently 
selected from a halogen atom and C1 _6 alkoxy), and (C1 _6 

alkyl)carbonyl, R9e is a hydrogen atom, or C1_6 alkyl that is 25 

optionally substituted with one or more substituents inde­
pendently selected from a halogen atom, R 9

f is a hydrogen 
atom or C1 _6 alkyl, R 9

h is a hydrogen atom, C1 _6 alkyl, (C1 _6 

alkyl)carbonyl, cyano, or -S(=O)n3-R
90

; n3 is an integer 
of O to 2, and R9

' is C1 _6 alkyl. 
Z is selected from a group represented by Formula (Ila), 

(IIIb ), (Ille), (IId), and (Ille): 

[Chemical Formula 10] 

(Illa) 

(Illb) 

(Ille) 

(Illd) 

30 

35 

40 

45 

50 

Group A: a) oxo, 
b) a halogen atom, 
c) cyano, 
d) -NR2 dRze; wherein Rzd and Rze are independently 

selected from a hydrogen atom, C1_6 alkyl and (C1 _6 

alkyl)carbonyl, wherein C1_6 alkyl is optionally substi­
tuted with one or more substituents independently 
selected from hydroxy, a halogen atom and C1_6 alkoxy, 

e)----C(=O)-NR2--'R.2 g; wherein R2f and R2g are indepen-
dently selected from a hydrogen atom, C1 _6 alkyl and 
(C1 _6 alkyl)carbonyl, wherein C1_6 alkyl is optionally 
substituted with one or more substituents indepen­
dently selected from hydroxy, a halogen atom and C1 _6 

alkoxy, 
f) -S(=O)n7-R2h; wherein n7 is an integer of O to 2, 

R2 h is a hydrogen atom or C1 _6 alkyl, 
g) C1_6 alkyl; wherein C1 _6 alkyl is optionally substituted 

with one or more substituents independently selected 
from a halogen atom, hydroxy, -NR2 'R21

, C1 _
6 

alkoxy, 
and3 to 12 memberedheterocyclyl, whereinR2

' and R21 

are independently a hydrogen atom or C1 _6 alkyl, and 
wherein 3 to 12 membered heterocyclyl is optionally 
substituted with one or more substituents indepen-
dently selected from hydroxy, C1_6 alkyl and 3 to 12 
membered heterocyclyl, 

h) C1_6 alkoxy; wherein C1 _6 alkoxy is optionally substi­
tuted with one or more substituents independently 
selected from hydroxy, a halogen atom, and C1 _6 

alkoxy, 
i) 3 to 12 membered heterocyclyl; wherein 3 to 12 

membered heterocyclyl is optionally substituted with 
one or more substituents independently selected from 
C1_6 alkyl and (C1 _6 alkyl)carbonyl, 

j) C6 _10 aryl; wherein C6 _10 aryl is optionally substituted 
with one or more (C1_6 alkyl)carbonyl, and 

k) 5 to 10 membered heteroaryl; wherein 5 to 10 mem­
bered heteroaryl is optionally substituted with one or 
more substituents independently selected from C1 _6 

alkyl, C1_6 alkoxy, -NR2"R21
, and 3 to 12 membered 

heterocyclyl, wherein R2
k and R21 are independently 

selected from a hydrogen atom, C1_6 alkyl and (C1 _6 

alkyl)carbonyl, and wherein 3 to 12 membered hetero­
cyclyl is optionally substituted with one or more sub-
stituents independently selected from C1_6 alkyl and 
(C1 _6 alkyl)carbonyl. 

When the cl-6 alkyl in R2 d, R2 e, Rzf and Rzg is substituted 
55 with hydroxy, C1 _6 alkyl is preferably C2 _6 alkyl, and more 

preferably C2 _4 alkyl. 
(Ille) When the C1 _6 alkoxy is substituted with hydroxy, C1 _6 

alkyl is preferably C2 _6 alkyl, and more preferably C2 _4 alkyl. 
Preferably, Z2 is selected from i) C3 _15 cycloalkyl that is o~/4* 

*-N~ 

60 optionally substituted with one or more -NR2 dRze ii) C6 _10 

aryl that is optionally substituted with one to three substitu­
ents independently selected from Group C, and iii) 5 to 10 
membered heteroaryl that is optionally substituted with one 

wherein R2
a is selected from a hydrogen atom, C1 _6 alkyl, 

and (C1_6 alkyl)carbonyl, R26 and R2
c are independently a 65 

hydrogen atom or C1_6 alkyl, n4 is an integer of 1 to 3, n5 
and n6 are independently an integer of Oto 10. 

to three substituents independently selected from Group D. 
More preferably, Z2 is selected from i) C6 _10 aryl that is 

optionally substituted with one to three substituents inde­
pendently selected from Group C, and ii) 5 to 10 membered Conjupro EX1008 
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heteroaryl that is optionally substituted with one to three 
substituents independently selected from Group D. 

Group C: a) a halogen atom, 
b) -NR2 d 2 R2e 2 ; wherein R2d 2 and R2 e 2 are independently 

selected from a hydrogen atom, C1_6 alkyl and (C1 _6 5 

alkyl)carbonyl, wherein C1 _6 alkyl is optionally substi­
tuted with one or more C1 _6 alkoxy, 

c) -S(=)n7-R2 h 1 ; wherein n7 is an integer of Oto 2, 
Rzhl is cl-6 alkyl, 

d) cl-6 alkyl; 10 

e) C1 _6 alkoxy; wherein C1_6 alkoxy is optionally substi­
tuted with one or more hydroxy, 

f) 5 to 10 membered heteroaryl; wherein 5 to 10 mem­
bered heteroaryl is optionally substituted with one or 
more substituents independently selected from 15 
-NRzkl R211 , wherein Rzkl and R211 are independently 
selected from a hydrogen atom and C1 _6 alkyl. 

Group D: a) oxo, 
b) a halogen atom, 
c) C1 _6 alkyl; wherein C1 _6 alkyl is optionally substituted 20 

with one or more substituents independently selected 
from a halogen atom, hydroxy, C1 _6 alkoxy, and 3 to 12 
membered heterocyclyl, wherein 3 to 12 membered 
heterocyclyl is optionally substituted with one or more 
cl-6 alkyl, and 25 

d) 3 to 12 membered heterocyclyl. 
The compound represented by Formula (I) of the present 

invention is preferably such that Z 1 is a group represented by 
Formula (Illa), Y is -C(=O)-, R9 is a group represented 
by Formula (IIb ), R96 is a hydrogen atom, R7 and R8 together 30 

with a carbon atom to which they are attached form C3 _15 

cycloalkane ring that is substituted with one to three C1_6 

alkyl, and the one to three C1_6 alkyl is unsubstituted. 
Next, examples of the production method of a compound 

represented by Formula (I), a salt thereof, or a solvate of 35 

either the compound or a salt of the compound are explained 
by the following schemes. 

The compound represented by Formula (I), a salt thereof, 
or a solvate of either the compound or a salt of the compound 
are produced by conducting i) General production method 40 

Al or General production methodA2, ii) General production 
method B, and iii) General production method C. This 
production method is one example of a preferable produc­
tion method of a compound of Formula (I), in which Zi is a 
group represented by Formula (Illa), Y is represented by 45 

-C(=O)-, R9 is a group represented by Formula (IIb), 
and R96 is a hydrogen atom, that is, a compound represented 
by Formula (Ia). 

It is also an example of a preferable production method 
for a compound in which R7 and R8 together with a carbon 50 

atom to which they are attached form a C3 _15 cycloalkane 
ring substituted with 1 to 3 C1_6 alkyl groups, wherein the 
alkyl groups are not substituted. 

Note that in a case in which a starting material or a target 
product of a given step undergoes an undesirable chemical 55 

transformation under the reaction condition of that step, it is 
possible to obtain the target product of that step by protect-
ing or deprotecting a functional group. T. W. Greene, P. G. 
M. Wuts, Protective Groups in Organic Synthesis, Fourth 
Edition, John Wiley & Sons, Inc., New York (2007) may be 60 

referred to in order to select the protecting group and the 
method of protection and deprotection. Some examples of 
the protection and deprotection of a functional group are 
shown in the scheme below. 

<General Production Method Al> 65 

Compound f may be synthesized by the General produc­
tion method Al illustrated by the following scheme. 

a 

b 

-Al-la 

al 

d 

16 

[Chemical Formula 11] 

a2 

Al-lb 

op3a 

O=C=N_>Qp3b 

bl 

or 

b2 

Al-2 

--Al-3 

dl 

Al-4 

Conjupro EX1008 
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-continued Examples of the acid include, for example, acids such as 
R2 hydrochloric acid, acetic acid, methanesulfonic acid, p-tolu­

enesulfonic acid, and salts of a weak base and a strong acid 
such as pyridine-hydrochloric acid salt. 

R3 - R3 
Al-5 

(N>=O 

N 

(N>=O 

N 
I I 
z2 z2 

e f 

wherein, P2 is a hydrogen atom or C1 _6 alkyl, P1a is a 
protective group of amino, p3

a and P36 are independently 
C1 _6 alkyl, or p3

a and P36 together with oxygen atoms to 
which they are attached and a carbon atom to which the 
oxygen atoms are attached may form 5 to 7 membered 
1,3-dioxacycloalkane ring, Y1 is cyano or ----CO---OP2

, Y2 

is =0 or NH, and X 1 is a leaving group. 

Examples of the solvent include hydrocarbon-based sol­
vents (hexane, heptane, benzene, toluene, xylene, etc.) and 
alcohol-based solvents (methanol, ethanol, etc.). 

Further, water may exist in the reaction mixture. 
The reaction temperature is normally 40° C. to 200° C., 

10 preferably 60° C. to 150° C. 
The reaction time is normally 6 min. to 30 h., preferably 

30 min. to 3 h. 
Compound a2 may be commercially obtained as a salt 

with hydrogen chloride attached to it from Alfa Aesar, etc. 
15 By referring to Synlett, 2011, 17, 2555-2558, Compound a2 

whose hydrazine portion is protected with t-butoxycarbonyl 
may be put to use after it is deprotected with an acid such as 
methanesulfonic acid. Also, by referring to Journal of 
Medicinal Chemistry 2003, 46, 1546-1553, Compound a2 

20 may be synthesized by using compound: Q1-NH2 as the 
starting compound. 

Step Al-2: 

A protective group of amino includes for example formyl, 
25 

(C1_6 alkyl)carbonyl (acetyl, propionyl, butyryl, isobutyryl, 
valeryl, isovaleryl, pivaloyl, etc.), carbamoyl, C1_6 alkoxy­
carbonyl (methoxycarbonyl, ethoxycarbonyl, isopropyloxy­
carbonyl, sec-butoxycarbonyl, t-butoxycarbonyl, etc.), sub­
stituted silyl (trimethylsilyl, triethylsilyl, triisopropylsilyl, 30 
t-butyldimethylsilyl, t-butyldiphenylsilyl, etc.), aralkyloxy­
carbonyl (benzyloxycarbonyl, 9-fluorenylmethyloxycarbo­
nyl, etc.) ally!, and aralkyl. 

Compound b may be reacted with Compound bl or 
Compound b2 in the presence of a base to obtain Compound 
C. 

Examples of the base include tertiary amines (triethylam­
ine, N-methylmorpholine, diisopropylethylamine, DBU, 
DABCO, etc.), nitrogen-containing aromatic compounds 
(pyridine, dimethylaminopyridine, picoline, (2,6-)lutidine, 
pyrazine, pyridazine, etc.), metal hydrides such as sodium 
hydride, potassium hydride, lithium hydride; and metal 
alkoxides such as potassium t-butoxide, sodium t-butoxide, 
lithium t-butoxide, potassium t-pentoxide, sodium t-pentox­
ide, and lithium t-pentoxide. When using Compound b2, a 
metal alkoxide such as potassium t-butoxide is preferred. 

The leaving group includes, for example, a halogen atom, 
acetyloxy, trifluoroacetyloxy, methanesulfonyloxy, paratolu- 35 

enesulfonyloxy. Examples of solvents that may be used include alcohol­
based solvents such as methanol, and ethanol; ether-based 
solvents such as THF, and diethyl ether; ester-based solvents 
such as ethyl acetate, and methyl acetate; nitrile-based 
solvents such as acetonitrile, benzonitrile, and benzyl cya­
nide; amide-based solvents such as N,N-dimethyl acetamide 

Step Al-la: 
Compound al may be obtained by reacting Compound a 

with a base. 

(DMA), N,N-dimethylimidazolidinone (DMI), and DMF. 
An amide-based solvent such as DMA is preferred. 

Examples of the base include metal hydrides such as 40 

sodium hydride, potassium hydride, lithium hydride; and 
metal alkoxides such as potassium t-butoxide, sodium t-bu­
toxide, lithium t-butoxide, potassium t-pentoxide, sodium 
t-pentoxide, and lithium t-pentoxide. A metal alkoxide such The reaction temperature is normally -50° C. to 70° C., 

45 preferably -30° C. to 50° C. as potassium t-butoxide is preferred. 
Examples of the solvent include ether-based solvents such 

as tetrahydrofuran (THF), diethyl ether, and dioxane, and 
THE is preferred. 

The reaction temperature is normally -30° C. to 30° C., 
preferably -10° C. to 10° C. 

The reaction time is normally 15 min. to 5 h., preferably 
30 min. to 3 h. 

Compound al may be isolated, or it may be subjected to 
step Al-1 b without being isolated. 

Compound a may be obtained as a commercial product 
from Aldlab Chemicals, LLC or Tokyo Chemical Industry 
Co., Ltd. It may also be synthesized by referring to Bioor­
ganic Medicinal Chemistry, 1999, 7, 795-809, or CN 
103086955. 

Note that Compound al may be obtained as an alkali 
metal salt such as a potassium salt by being brought into 
contact with a base used in the reaction, and such salt may 
be subjected to the next step. 

Step Al-lb 
Compound al may be reacted with Compound a2 to 

obtain Compound b. This reaction may preferably be per­
formed in the presence of an acid. 

The reaction time is normally 15 min. to 72 h., preferably 
1 h. to 30 h. 

Compound bl may be commercially obtained from 
Enamine LTD., etc. By referring to WO 2006/048727, 

50 Compound bl may be synthesized by reacting compound: 
H2NCH2 CH(OP3 a)(Op36

) and phosgene or triphosgene. 
Compound b2 may be commercially obtained from UkrOrg­
Syntez Ltd., etc. By referring to WO 99/50262, Compound 
b2 may be synthesized by reacting compound: H2NCH2CH 

55 (OP3 a)(Op36
) and diisocyanate such as CDI. 

Step Al-3: 
Compound c may be reacted with an acid to obtain 

Compound d. 
Examples of the acid include inorganic acid (hydrochloric 

60 acid, hydrobromic acid, hydroiodic acid, sulfuric acid, phos­
phoric acid, etc.), sulfonic acid (methanesulfonic acid, ben­
zenesulfonic acid, toluenesulfonic acid, etc.), and carboxylic 
acid (formic acid (FA), acetic acid, oxalic acid, maleic acid, 
fumaric acid, citric acid, malic acid, succinic acid, malonic 

65 acid, gluconic acid, mandelic acid, benzoic acid, salicylic 
acid, fluoroacetic acid, trifluoroacetic acid (TFA), tartaric 
acid, propionic acid, glutaric acid, etc.). Conjupro EX1008 
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Examples of the solvent include ether-based solvents 
( ether, tetrahydrofuran (THF), dioxane, dimethoxyethane, 
cyclopentylmethyl ether, etc.), aromatic hydrocarbon-based 
solvents (benzene, toluene, xylene, quinoline, chloroben­
zene, etc.), aliphatic hydrocarbon-based solvents (pentane, 5 

hexane, heptane, octane, cyclohexane, etc.), amide-based 
solvents (N,N-dimethyl formamide, N,N-dimethyl acet­
amide, N-methylpyrrolidone), alcohol-based solvents 
(methanol, ethanol, 2,2,2-trifluoroethanol, n-propanol, iso­
propanol, n-butanol, sec-butanol, pentanol, hexanol, cyclo- 10 

propanol, cyclobutanol, cyclopentanol, cyclohexanol, ethyl-
ene glycol, 1,3-propanediol, 1,4-butanediol, 1,5-
pentanediol, etc.), acetate ester-based solvents (methyl 
acetate, ethyl acetate, isopropyl acetate), acetonitrile, and a 
mixed solvent thereof. An ether-based solvent such as tet- 15 

rahydrofuran is preferred. 
The reaction temperature is normally 0° C. to 100° C., 

preferably 10° C. to 80° C. 

20 
zene, etc.), aliphatic hydrocarbon-based solvents (pentane, 
hexane, heptane, octane, cyclohexane, etc.), amide-based 
solvents (N,N-dimethyl formamide, N,N-dimethyl acet-
amide, N-methylpyrrolidone, etc.), alcohol-based solvents 
(methanol, ethanol, 2,2,2-trifluoroethanol, n-propanol, iso­
propanol, n-butanol, sec-butanol, pentanol, hexanol, cyclo-
propanol, cyclobutanol, cyclopentanol, cyclohexanol, ethyl­
ene glycol, 1,3-propanediol, 1,4-butanediol, 1,5-
pentanediol, etc.), acetate ester-based solvents (methyl 
acetate, ethyl acetate, isopropyl acetate, etc.), and acetoni­
trile, and an amide-based solvent such as N-methylpyrroli­
done is preferred. 

The reaction temperature is normally 30° C. to 200° C., 
preferably 60° C. to 160° C. 

The reaction time is normally 1 h. to 15 h., preferably 3 
h. to 9 h. 

Step Al-5: 
Compound e may be deprotected to obtain Compound f. 
When the protective group P1 a is C1 _ 6 alkoxycarbonyl 

The reaction time is normally 10 min. to 20 h., preferably 
30 min. to 5 h. 

such as t-butoxycarbonyl, it is preferable to use an acid for 
20 deprotection. 

Step Al-4: Examples of the acid include inorganic acid (hydrogen 
chloride, hydrobromic acid, hydroiodic acid, sulfuric acid, 
phosphoric acid, etc.), sulfonic acid (methanesulfonic acid, 
benzenesulfonic acid, toluene sulfonic acid, etc.), and car-

a) When Z2 is cl-6 alkyl, c3-15 cycloalkyl and 3 to 12 
membered heterocyclyl, Compound d may be reacted with 
Compound di in the presence of a base to obtain Compound 
e. 

Examples of the base include metal hydrides such as 
sodium hydride, potassium hydride, and lithium hydride; 
metal alkoxides such as potassium t-butoxide, sodium t-bu­
toxide, lithium t-butoxide, potassium t-pentoxide, sodium 
t-pentoxide, and lithium t-pentoxide; and metal alkyls such 
as butyllithium, and ethyllithium. 

25 boxylic acid (formic acid, acetic acid, oxalic acid, maleic 
acid, fumaric acid, citric acid, malic acid, succinic acid, 
malonic acid, gluconic acid, mandelic acid, benzoic acid, 
salicylic acid, fluoroacetic acid, trifluoroacetic acid, tartaric 
acid, propionic acid, glutaric acid, etc.). 

30 Examples of the solvent include ether-based solvents 
(tetrahydrofuran, methyltetrahydrofuran, diethyl ether, t-bu­
tylmethyl ether, diisopropyl ether, cyclopentylmethyl ether, 
1,2-dimethoxyethane, etc.), hydrocarbon-based solvents 
(hexane, heptane, benzene, toluene, etc.), amide-based sol­
vents (N,N-dimethyl formamide, N,N-dimethyl acetamide, 

Examples of the solvent include ether-based solvents 
( ether, tetrahydrofuran (THF), dioxane, dimethoxyethane, 
cyclopentylmethyl ether, etc.), aromatic hydrocarbon-based 
solvents (benzene, toluene, xylene, quinoline, chloroben­
zene, etc.), aliphatic hydrocarbon-based solvents (pentane, 
hexane, heptane, octane, cyclohexane, etc.), and amide­
based solvents (N,N-dimethyl formamide, N,N-dimethyl 
acetamide, N-methylpyrrolidone, etc.). An amide-based sol­
vent such as N,N-dimethyl acetamide is preferred. 

35 N-methylpyrrolidone, etc.), and halogen-based solvents (di­
chloromethane, chloroform, carbon tetrachloride, etc.), and 
an amide-based solvent such as N-methylpyrrolidone is 
preferred. 

The reaction temperature is normally 0° C. to 200° C., 
40 preferably 10° C. to 120° C. 

The reaction temperature is normally 0° C. to 150° C., 
preferably 20° C. to 120° C. 

The reaction time is normally 15 min. to 24 h., preferably 
30 min. to 5 h. 

b) When Z2 is C6 _10 aryl and 5 to 10 memberedheteroaryl, 45 

Compound d may be reacted with Compound di in the 
presence of a base, a copper catalyst and a ligand, to obtain 
Compound e. 

Examples of the base include a weak basic inorganic salt 
(sodium carbonate, potassium carbonate, potassium phos- 50 

phate, cesium carbonate, etc.), and organic base (triethyl 
amine, pyridine, tetrabutylammonium fluoride, etc.). A weak 
basic inorganic salt such as potassium carbonate is preferred. 

Examples of the copper catalyst include copper iodide (I), 
copper bromide (I), copper chloride (I), copper acetate (I), 55 

copper oxide (II), and copper trifluoromethanesulfonate (I), 
and copper iodide (I) is preferred. 

Examples of the ligand include phenanthroline, quinolin-
8-ol, 2,2,6,6-tetramethylheptane-3,5-dione, and diamines 
such as N,N'-dimethylethane-1,2-diamine, trans-cyclo­
hexane-1,2-diamine, and trans-N,N'-dimethylcyclohexane-
1,2-diamine, and trans-N,N'-dimethylcyclohexane-1,2-di­
amine is preferred. 

Examples of the solvent include ether-based solvents 
( ether, tetrahydrofuran (THF), dioxane, dimethoxyethane, 
cyclopentylmethyl ether, etc.), aromatic hydrocarbon-based 
solvents (benzene, toluene, xylene, quinoline, chloroben-

60 

65 

The reaction time is normally 30 min. to 10 h., preferably 
1 h. to 6 h. 

Note that Compound f may be obtained as a salt with the 
acid used in the reaction, and such salt may be subjected to 
the next step. 

<General Production Method A2> 
When Z2 is a bulky group such as C3 _15 cycloalkyl that is 

substituted with -NR2 dRze it is possible to synthesize 
Compound p corresponding to Compound f by General 
production method A2 as illustrated by the following 
scheme. 

HOOC-z2a-NHP2a 

g 

!A2-1 

O=C=N-z2a-NHP2a 

h 

NH2 

b 

A2-2 

[Chemical Formula 12] 

R2 

RJ 
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In the formulae, Z2a is non-substituted C3 _15 cycloalkyl or 
3 to 12 membered heterocyclyl. 

p1 a and p2 a are protective groups of amino, 
X2 , X3 , X4 and X5 are each independently a leaving group, 
R 10a and R 10b are independently C1_6 alkyl, or R 10a and 

R iob together with oxygen atoms to which they are attached 
and a carbon atom to which the oxygen atoms are attached 

55 may form a 5 to 7 membered 1,3-dioxacycloalkane ring. 
Examples of the protective group of amino include 

formyl, (C1_6 alkyl)carbonyl (acetyl, propionyl, butyryl, 
isobutyryl, valeryl, isovaleryl, pivaloyl, etc.), carbamoyl, 
C1_6 alkoxycarbonyl (methoxycarbonyl, ethoxycarbonyl, 

60 isopropyloxycarbonyl, sec-butoxycarbonyl, t-butoxycarbo­
nyl, etc.), substituted silyl (trimethylsilyl, triethylsilyl, tri­
isopropylsilyl, t-butyldimethylsilyl, t-butyldiphenylsilyl, 
etc.), aralkyloxycarbonyl (benzyloxycarbonyl, 9-fluorenyl-

65 

methyloxycarbonyl, etc.) ally!, aralkyl. 
Examples of the leaving group include a halogen atom, 

acety loxy, trifluoroacety loxy, methanesulfony loxy, and 
paratoluenesulfony loxy. Conjupro EX1008 
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Step A2-1: 
Compound g may be reacted with an azide in the presence 

of a base, to obtain Compound h. 
Examples of the base include tertiary amines (triethylam­

ine, N-methylmorpholine, diisopropylethylamine, DBU, 
DABCO, etc.). 

Examples of the azide include metal azides such as 
sodium azide, trimethylsilyl azide, and diphenylphosphoryl 
azide, and diphenylphosphoryl azide is preferred. 

Examples of the solvent include ether-based solvents 
(tetrahydrofuran, methyltetrahydrofuran, diethyl ether, t-bu­
tylmethyl ether, diisopropyl ether, cyclopentylmethyl ether, 
1,2-dimethoxyethane, etc.), hydrocarbon-based solvents 
(hexane, heptane, benzene, toluene, etc.), and amide-based 
solvents (N,N-dimethyl formamide, N,N-dimethyl acet­
amide, N-methylpyrrolidone ), and a hydrocarbon-based sol­
vent such as toluene is preferred. 

The reaction temperature is normally 0° C. to 150° C., 
preferably 10° C. to 100° C. 

The reaction time is normally 1 h. to 10 h., preferably 2 
h. to 6 h. 

Compound g is described in, for example, Journal of the 
American Chemical Society, 2016, 138, 1698-1708 and WO 
2009/152133. It may also be commercially obtained from 
Enamine Ltd. 

Step A2-2: 
Compound b obtained in Step Al-1 b may be reacted with 

Compound h in the presence of a base, to obtain Compound 
I. 

24 
solvents such as N,N-dimethyl acetamide (DMA), N,N­
dimethyl imidazolidinone (DMI), DMF. An amide-based 
solvent such as DMA is preferred. 

The reaction temperature is normally 0° C. to 60° C., 
5 preferably 20° C. to 45° C. 

The reaction time is normally 1 h. to 72 h., preferably 12 
min. to 35 h. 

Step A2-4: 
Compound j may be reacted with acid to obtain Com­

IO pound k. 
Examples of the acid include an inorganic acid (hydro­

chloric acid, hydrobromic acid, hydroiodic acid, sulfuric 
acid, phosphoric acid, etc.), a sulfonic acid (methanesulfonic 

15 acid, benzenesulfonic acid, toluenesulfonic acid, etc.), and a 
carboxylic acid (formic acid, acetic acid, oxalic acid, maleic 
acid, fumaric acid, citric acid, malic acid, succinic acid, 
malonic acid, gluconic acid, mandelic acid, benzoic acid, 
salicylic acid, fluoroacetic acid, trifluoroacetic acid, tartaric 

20 acid, propionic acid, glutaric acid, etc.), and a sulfonic acid 
such as methanesulfonic acid is preferred. 

25 

Examples of the solvent include ether-based solvents such 
as tetrahydrofuran (THF), diethyl ether, and dioxane, and 
THE is preferred. 

The reaction temperature is normally 0° C. to 100° C., 
preferably 20° C. to 80° C. 

The reaction time is normally 15 min. to 6 h., preferably 
30 min. to 3 h. 

Step A2-5: 
Compound k may be reacted with Compound kl in the 

presence of a base, to obtain Compound 1. 
Examples of the base include tertiary amines (triethylam- 30 

ine, N-methylmorpholine, diisopropylethylamine, DBU, 
DABCO, etc.), and nitrogen-containing aromatic com­
pounds (pyridine, dimethylaminopyridine, picoline, (2,6-) 
lutidine, pyrazine, pyridazine, etc.). 

Examples of Compound kl include C1 _6 alkyl halides 
such as methyl iodide, and (C1_6 alkyl)carbonyl halides such 
as acetyl chloride. When R2

d is (C1 _6 alkyl)carbonyl, it is 
35 preferred to use an acid anhydride that is represented as 

((C1_6 alkyl)carbonyl)20, for example, an acetic anhydride 
in place of Compound kl. 

Examples of the solvent include ether-based solvents such 
as tetrahydrofuran (THF), diethyl ether, dioxane; and hydro­
carbon-based solvents such as hexane, heptane, benzene, 
toluene, etc. A base such as pyridine may also be used as the 
solvent. 

The reaction temperature is normally 0° C. to 60° C., 
preferably 5° C. to 45° C. 

The reaction time is normally 30 min. to 50 h., preferably 
2 h. to 10 h. 

Step A2-3: 
Compound i may be reacted with Compound il or Com­

pound i2 in the presence of a base to obtain Compound j. 

Examples of the base include metal hydrides such as 
sodium hydride, potassium hydride, and lithium hydride; 

40 and metal alkoxides such as potassium t-butoxide, sodium 
t-butoxide, lithium t-butoxide, potassium t-pentoxide, 
sodium t-pentoxide, and lithium t-pentoxide. A metal alkox­
ide such as potassium pentoxide is preferred. 

Examples of the solvent includes ether-based solvents 
45 such as tetrahydrofuran (THF), diethyl ether, dioxane; and 

hydrocarbon-based solvents such as hexane, heptane, ben­
zene, toluene. THF is preferred. The base includes a weak basic inorganic salt (sodium 

carbonate, potassium carbonate, cesium carbonate, etc.), and 
metal hydrides (sodium hydride, potassium hydride, etc.), 
and a weak basic inorganic salt such as cesium carbonate is 50 

preferred. 

The reaction temperature is normally -50° C. to 50° C., 
preferably -40° C. to 40° C. 

The reaction time is normally 1 min. to 2 h., preferably 3 
min. to 30 min. 

Examples of Compound il include 1,2-dichloro-l­
methoxyethane, 1,2-dichloro- l-ethoxyethane, ans 1,2-di­
chloro- l-i-propoxyethane, and 1,2-dichloro-l-t-butoxy­
ethane, and 1,2-dichloro- l-ethoxyethane is preferred. 
Compound il may be commercially obtained from Tokyo 
Chemical Industry Co., Ltd. or FCH Group. 

Examples of Compound i2 include 2-chloro-1,1-dime­
thoxyethane, 2-chloro- l, 1-diethoxyethane, 2-bromo- l, 1-di­
methoxyethane, and 2-bromo-1,1-ethoxyethane. Compound 
i2 may be commercially obtained from Tokyo Chemical 
Industry Co., Ltd. 

Examples of the solvent include alcohol-based solvents 
such as methanol, ethanol; ether-based solvents such as 
THF, diethyl ether; ester-based solvents such as ethyl 
acetate, methyl acetate; nitrile-based solvents such as 
acetonitrile, benzonitrile, benzyl cyanide; and amide-based 

Step A2-6: 
Compound 1 may be deprotected to obtain Compound m. 
An appropriate reagent or reaction condition may be 

55 selected according to the type of the protective group in 
deprotection. When the protective group is t-butoxycarbo­
nyl, a reaction with an acid is preferred. 

Examples of the acid include inorganic acid (hydrochloric 
acid, hydrobromic acid, hydroiodic acid, sulfuric acid, phos-

60 phoric acid, etc.), sulfonic acid (methanesulfonic acid, ben­
zenesulfonic acid, toluenesulfonic acid, etc.), and carboxylic 
acid (formic acid, acetic acid, oxalic acid, maleic acid, 
fumaric acid, citric acid, malic acid, succinic acid, malonic 
acid, gluconic acid, mandelic acid, benzoic acid, salicylic 

65 acid, fluoroacetic acid, trifluoroacetic acid, tartaric acid, 
propionic acid, glutaric acid, etc.), and carboxylic acid such 
as trifluoroacetic acid is preferred. Conjupro EX1008 
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Examples of the solvent include ether-based solvents such 
as diethyl ether, THF, dimethoxyethane, etc.; halogen-based 
solvents such as dichloromethane (CH2CO2 ), chloroform, 
carbon tetrachloride; N,N-dimethylformamide; and acetoni­
trile. A halogen-based solvent such as CH2 Cl2 is preferred. 5 

The reaction temperature is normally 0° C. to 60° C., 
preferably 10° C. to 40° C. 

The reaction time is normally 30 min. to 10 h., preferably 
1 h. to 5 h. 

Note that Compound m may be obtained as a salt with the 10 

acid used in the reaction, and such salt may be subjected to 
Step A2-7. 

Step A2-7: 
An amino in Compound m may be protected to obtain 15 

Compound n. 
An appropriate reagent or reaction condition may be 

selected according to the type of protective group in pro­
tection. When the protective group is C1_6 alkoxycarbonyl, a 
reaction with a base is preferred. 20 

Examples of the compound used for protection include 
methoxycarbonyl chloride, ethoxycarbonyl chloride, 2,2,2-
trichloroethoxycarbonyl chloride, benzoyl chloride (Z----Cl), 
9-fluorenylmethyloxycarbonyl chloride (Fmoc-Cl), and <li-t­
butyl dicarbonate, and di-t-butyl dicarbonate is preferred. 25 

Examples of the base include tertiary amines (triethylam­
ine, N-methylmorpholine, diisopropylethylamine, DBU, 
DABCO, etc.), and nitrogen-containing aromatic com­
pounds (pyridine, dimethylaminopyridine, picoline, (2,6-) 
lutidine, pyrazine, pyridazine, etc.), and a tertiary amine 30 

such as triethyl amine is preferred. 
Examples of the solvent includes ether-based solvents 

such as diethyl ether, THF, dimethoxyethane, etc.; halogen­
based solvents such as dichloromethane (CH2Cl2 ), chloro- 35 
form, carbon tetrachloride; N,N-dimethylformamide; and 
acetonitrile. A halogen-based solvent such as CH2 Cl2 is 
preferred. 

The reaction temperature is normally 0° C. to 60° C., 
preferably 15° C. to 40° C. 40 

The reaction time is normally 30 min. to 20 h., preferably 
1 h. to 5 h. 

Step A2-8: 
Compound n may be reacted with Compound nl in the 

presence of a base to obtain Compound o. 
Examples of Compound nl include C1 _6 alkyl halides 

such as methyl iodide, and (C1 _6 alkyl)carbonyl halide such 
as acetyl chloride. When we is C1_6 alkyl, it is preferred that 
C1 _6 alkyl is either not substituted or substituted with C1_6 

alkoxy. 
This step is performed similarly to Step A2-5, and the 

base, and solvent used in the reaction, and reaction tem­
perature, reaction time are similar to Step A2-5. 

45 

50 

Step A2-9: 55 
Compound o may be deprotected to obtain Compound p. 
An appropriate reagent or reaction condition may be 

selected according to the type of protective group in depro­
tection. When the protective group P1a is C1_6 alkoxycarbo-
nyl such as t-butoxycarbonyl, deprotection using an acid is 60 

preferred. 
This step is performed similarly to Step Al-5, and the 

acid, and solvent used in the reaction, and reaction tempera­
ture, reaction time are similar to Step Al-5. 

<General Production Method B> 
It is possible to synthesize Compound bf by General 

production method B as illustrated by the following scheme. 

65 
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28 
The reaction temperature is normally 10° C. to 200° C., 

preferably 40° C. to 130° C. 
The reaction time is normally 1 min. to 20 h., preferably 

10 min. to 10 h. 

bf 

Compound ba may be obtained commercially from 
Aurora Fine Chemicals. It may also be synthesized by 
referring to Synthetic Communications, 39(14), 2506-2515, 
2009. It may also be obtained by esterifying or amidating 
Compound ba in which -COP21 is -COOH. 

1° Compound bal whose X21 is -Zn-X21 may be obtained 
commercially from Focus Synthesis LLC. It may be syn­
thesized by referring to WO 2014/201206. 

Step B-2: 
Compound bb may be reacted with Compound bbl in the 

presence of a base to obtain Compound be. 
In the formulae, P21 is hydroxy, C1 _6 alkoxy, or 15 

-NR21 aR216
, and R21a and R216 are independently a hydro­

gen atom, cl-6 alkyl or c6-10 aryl, Examples of the base include metal hydrides such as 
sodium hydride, potassium hydride, etc., and alkali metal 
hydroxides such as lithium hydroxide, sodium hydroxide, 

20 potassium hydroxide, and cesium hydroxide, and potassium 
hydroxide is preferred. 

X21 is a hydrogen atom, a halogen atom, or -Zn-X21a; 
X21 a is a bromine atom or an iodine atom, and 
X22 is a leaving group. 
The leaving group includes, for example, a halogen atom, 

acetyloxy, trifluoroacetyloxy, methanesulfonyloxy, paratolu­
enesulfonyloxy. 

Step B-1: 
Compound ba may be reacted with Compound bal in the 

presence of a paradium catalyst to obtain Compound bb. 

Examples of the reaction solvent include amide-based 
solvents such as N,N-dimethyl acetamide (DMA), N,N­
dimethylimidazolidinone (DMI), and DMF, and DMI is 

25 preferred. The solvent may be a mixture with water. 

The complex formed in the reaction mixture by separately 
adding a palladium compound and a ligand may be used as 
the palladium catalyst. The complex that has been prepared 

30 
separately may be used. Examples of the ligand include 
4,5-bis( diphenylphosphino )-9 ,9-dimethyxanthene, trimeth-
y lenebis( dipheny !phosphine), 2-( di-t-buty lphosphino) bi­
pheny l, 2-dicyclohexylphosphino-2',4',6'-triisopropylbiphe-
nyl, 2-( di-t-butylphosphino )-2',4',6'-triisopropyl-3,6- 35 

The reaction temperature is normally -10° C. to 100° C., 
preferably 0° C. to 45° C. 

The reaction time is normally 30 min. to 10 h., preferably 
1 h. to 5 h. 

Compound bb may be obtained commercially from 
Aquila Pharmatech LLC. It may be synthesized by referring 
to WO 2013/010904, Organic Letters, 7(18), 3965-3968, 
2005, or U.S. Pat. No. 5,998,438. 

Step B-3: 
Compound be may be reacted with hydroxyamine 

(H2NOH) to obtain Compound bd. dimethoxy-1, 1 '-biphenyl, and 2-di-t-butylphosphino-2',4',6'­
triisopropylbiphenyl. Examples of palladium compounds 
that may be combined with a ligand include, for example, 
di-µ-chlorobis[ ( ri-ally I )palladium(II)], tetrakis( tripheny !­
phosphine )palladium( 0). 

Examples of the palladium catalyst that may be used with 
the present step include tris( dibenzylideneacetone )dipalla­
dium(0), 5,10,15,20-tetraphenyl-21H,23H-porphine Cobalt 
(II), palladium(II) acetate, bis( di-t-butyl( 4-dimethylamino-

Examples of the reaction solvent include aprotic polar 
solvents such as dimethylsulfoxide (DMSO), dimethylfor­
mamide, dimethylacetamide, and l-methyl-2-pyrrolidinone, 

40 and alcohol-based solvents such as methanol and ethanol, 
and DMSO is preferred. The solvent may be a mixture with 
water. 

phenyl)phosphine )dichloropalladium(II), [1, 1 '-bis 45 

( diphenylphosphino )ferrocene ]palladium(II)dichloride 
dichloromethane adduct, dichloro bis( tripheny !phosphine) 
palladium(II), palladium hydroxide, tetrakis(triphenylphos­
phine )palladium( 0 ), and di-µ-chloro bis [ ( ri-ally !)palladium 
(II)]. It is preferred to use a complex formed from a 50 

palladium compound of di-µ-chlorobis[(ri-allyl)palladium 
(II)] and a ligand of 2-(di-t-butylphosphino)-2',4',6'-triiso­
propyl-1,1'-biphenyl as a catalyst in Step 11. 

Note that the step may be performed in the presence of 
abase. 55 

Examples of the base includes a weak basic inorganic salt 
(sodium carbonate, potassium carbonate, cesium carbonate, 
sodium acetate, potassium acetate, calcium acetate, etc.), 
metal hydrides (sodium hydride, potassium hydride, etc.), 
and metal alkoxides (potassium t-butoxide, sodium t-butox- 60 

ide, lithium t-butoxide, potassium t-pentoxide, sodium 
t-pentoxide, lithium t-pentoxide, etc.). 

Examples of the reaction solvent include ether-based 
solvents such as tetrahydrofuran (THF), diethyl ether, diox­
ane, etc.; amide-based solvents such as N,N-dimethyl acet- 65 

amide (DMA), N,N-dimethylimidazolidinone (DMI), DMF. 
The solvent may be a mixture with water. 

The reaction temperature is normally -10° C. to 100° C., 
preferably 20° C. to 45° C. 

The reaction time is normally 2 h. to 72 h., preferably 3 
h. to 36 h. 

Compound bd may be subjected to Step B-4 without 
being isolated or purified. 

Step B-4: 
Compound bd may be reacted with triphosgene, chloro­

carbonic acid ester (methyl chlorocarbonate, ethyl chloro­
carbonate, isopropyl chlorocarbonate, etc.), carbonyl diimi­
dazole, etc., preferably carbonyl diimidazole in the presence 
of a base, to obtain Compound be. 

Examples of the base include tertiary amines (triethyl 
amine, N-methylmorpholine, diisopropylethylamine, 1,8-
diazabicycloundec-7-ene (DBU), DABCO, etc.), and metal 
hydroxides (sodium hydroxide, potassium hydroxide), and a 
tertiary amine such as DBU is preferred. 

Examples of the solvent include aprotic polar solvents 
such as dimethylsulfoxide (DMSO), dimethylformamide, 
dimethy lacetamide, and 1-methy 1-2-pyrrolidinone, alcohol­
based solvents such as methanol and ethanol, and ether­
based solvents such as tetrahydrofuran (THF), diethyl ether, 
and dioxane, and DMSO is preferred. 

The reaction temperature is normally -10° C. to 100° C., 
preferably 20° C. to 45° C. Conjupro EX1008 
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The reaction time is normally 10 min. to 10 h., preferably 
15 min. to 2 h. 

Step B-5: 

-continued 

Compound be that is protected with P21 may be depro- 5 

tected using a base to obtain Compound bf. 

Examples of the base include alkali metal hydroxides 
such as lithium hydroxide, sodium hydroxide, potassium 
hydroxide, and cesium hydroxide; and metal alkoxides such 

bb 

as potassium t-butoxide, sodium t-butoxide, lithium t-bu- 10 

toxide, potassium t-pentoxide, sodium t-pentoxide, and 
lithium t-pentoxide. 

In the formulae, R Qc and R Qd are independently a hydro­
gen atom or C1 _6 alkyl, or R Qc and R Qd together with oxygen 
atoms to which they are attached and a carbon atom to which 
the oxygen atomes are attached may form 1,3,2-dioxaboro-

Examples of the solvent include alcohol-based solvents 
such as methanol, ethanol, methoxy ethanol, t-butylalcohol; 
ether-based solvents such as THF, diethyl ether; and amide­
based solvents such as N,N-dimethyl acetamide (DMA), 
N,N-dimethylimidazolidinone (DM), and DMF. The solvent 
may also be a mixture with water. 

15 !any! or 1,3,2-dioxaborinanyl. 

Step B-Aa: 

The reaction temperature is normally -20° C. to 120° C., 20 

preferably 20° C. to 100° C. 

Compound ba may be reacted with Compound ba2 or 
Compound Ba3 in the presence of a palladium catalyst to 
obtain an organic boron Compound baa. This step may be 
performed in the presence of a base. 

The reaction time is normally 20 min. to 10 h., preferably 
30 min. to 5 h. 

Note that the order of Steps B-1, B-2, B-3, B-4 and B-5 
may be changed. For example, Compound ba may be 
sequentially subjected to Step B-2, and Step B-1 to obtain 
Compound be. Compound ba may be sequentially subjected 

This step is performed similarly to Step B-1, and the 
palladium catalyst, the base, the solvent used in the reaction, 
or the reaction temperature, reaction time are similar to Step 

25 B-1. 

to Step B-2, Step B-3, Step B-4, Step B-5, and Step B-1 to 
obtain Compound bf Compound ba may be sequentially 30 

subjected to Step B-2, Step B-3, Step B-4, Step B-1 and Step 
B-5 to obtain Compound bf. 

Examples of Compound ba2 include pinacol borane, 
4,6,6-trimethyl-1,3,2-dioxaborinane. Compound ba3 
includes, for example, diboronic acid, pinacol diborane( 4, 
4,4',4',5,5,5',5'-octamethyl-2,2'-bi(l,3,2-dioxaborolane)), 
bis(neopentyl glycolato )diboron, and bis(hexylene glycola­
to )diboron. These compounds may be obtained as a com-
mercial product from Tokyo Chemical Industry Co., Ltd. By 
referring to Journal of the American Chemical Society, Step B-Aa and Step B-Ab: 

Further when X21 is a halogen atom, Compound ba may 
be subjected to the following Step B-Aa and Step B-Ab to 
obtain Compound bb, and Compound bb may also be 
subjected to Step B-2. 

ba 

baa 

[Chemical Formula 14] 

0-RQc 

I 
H-B 

\ 
0-RQd 

ba2 

OR 

RQc_o 0-RQc 
\ I 
B-B 

RQd_cf b-RQd 

ba3 

0-RQc 

I 
b-RQd 

B-Ab 

35 131( 45), 16346-16347, 2009 or Organic Synthesis, 77, 176-
185, 2000, they may also be synthesized using i) pinacol and 
ii) diborane, BH3 .THF complex or BH3 .dimethyl sulfide 
complex. 

The organic boron compound baa may be subjected to 
40 Step B-Ab without being isolated. 

45 

Step B-Ab: 

An organic boron compound baa may be reacted with 
Compound bal in the presence of base to obtain Compound 
bb. 

Examples of the base include a weak basic inorganic salt 
(sodium carbonate, potassium carbonate, cesium carbonate, 
sodium acid carbonate, potassium acid carbonate, etc.), and 
sodium carbonate is preferred. 

50 The solvent used in the reaction or the reaction tempera-
ture, reaction time is the same as Step B-1. 

Note that a transformation of Compound bal to an organic 
boron compound similar to the transformation of Compound 
ba to Compound baa, followed by a reaction thereof with 

55 Compound ba also provides Compound bb. 

Step B-B: 

Further, when Compound bbl is represented by X21 -

(CH2)n 1-CH2-CN, Compound bca corresponding to 
60 Compound be obtained in Step B-2 may be subjected to Step 

B-B, that is, reacted with Compound bcl in the presence of 
a base to give Compound bcb corresponding to Compound 
be, in which R 7 and R 8 together with a carbon atom to which 
they are attached form C3 _15 cycloalkane ring, and C3_15 

65 cycloalkane ring formed by combining R7 and R8 may be 
substituted with one to three C1_6 alkyls, and the resulting 
compound may be subjected to Step B-3. Conjupro EX1008 
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bca 

[Chemical Formula 15] 

R7c 

0 ;°---< 
~S (CHR7c) 

o-7 \---< ns 

R7e 

bcl 

B-B 

10 

15 

20 

32 
<General Production Method C> 
Step C-1: 

[Chemical Formula 16] 

_____ 
C-l ot-0:X 

p21 ~ I x✓,:; R6 25 

I 7 
(CH2Jn1 R c 

(CHR7c)ns 
NC 

R7e 

bcb 

In the formulae, R7 c, R7 e and R7 d existing in a number of 
n8 are each independently a hydrogen atom or C1_6 alkyl, 
and n8 is an integer of Oto 3. 

bf 
30 

35 

40 

(la) 

The base includes, for example, metal hydrides such as 45 

sodium hydride, potassium hydride, lithium bis(trimethyl­

silyl)amide (LiHMDS), and sodium bis(trimethylsilyl)am-

Compound f ( or Compound p) and Compound bf may be 
condensed using a condensation agent in the presence of a 
base, and Compound (Ia) may be obtained. 

ide (NaHMDS), potassium bis(trimethylsilyl)amide 
50 

(KHMDS), lithium diisopropylamide (LDA), and lithium 

Examples of the condensation agent include BOP-based 
condensation agents such as benzotriazol-1-yloxy-tris( dim­
ethylamino )phosphonium hexafluorophosphate (BOP), ben­
zotriazol-1-yloxy-tris(pyrrolizino )phosphonium hexafluoro­
phosphate (PyBOP(Registered Trademark)), PyAOP, BroP, 
PyCloP, PyBroP(Registered Trademark), DEPBT; 4-(4,6-

2,2,6,6-tetramethylpyrrolidide, and KHMDS is preferred. 

The solvent includes, for example, ether-based solvents 
such as THF, diethyl ether and dioxane, amide-based sol­
vents such as N,N-dimethyl acetamide (DMA), N,N-dim­
ethylimidazolidinone (DMI), DMF, N,N'-dimethylpropyl­
eneurea (DMPU), and an amide-based solvent such as 
DMPU is preferred. 

55 dimethoxy-1,3,5-triazin-2-yl)-4-methylmorpholinium chlo­
ride n-hydrate (DMT-MM), 2-(lH-benzotriazol-1-yl)-1,1,3, 
3-tetramethyluronium tetrafluoroborate (TBTU), 
[ dimethylamino(triazolo[ 4,5-b ]pyridin-3-yloxy)methyl-

The reaction temperature is, for example, -20° C. to 40° 60 

C., preferably -10° C. to 10° C. 

idene ]-dimethylazanium hexafluorophosphate (HATU), and 
ethyl (hydroxyimino)cyanoacetate (Oxyma). HATU is pre­
ferred. 

The reaction time is, for example, 30 min. to 8 h., 
preferably 1 h. to 4 h. 

Compound bcl may be obtained as a commercial product 
from CGeneTech. Inc. It may also be synthesized by refer­
ring to Organic Letters, 12(17), 3938-3941, 2010. 

Examples of the base include tertiary amines (triethyl 
amine, N-methylmorpholine, diisopropyl ethyl amine, DBU, 
DABCO, etc.), and nitrogen-containing aromatic com-

65 pounds (pyridine, dimethylaminopyridine, picoline, (2,6-) 
lutidine, pyrazine, pyridazine, etc.), and a tertiary amine 
such as diisopropyl ethyl amine is preferred. Conjupro EX1008 
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Examples of the solvent include ether-based solvents such 
34 

obtained by precipitating a compound represented by For­
mula (I) or a salt thereof from a water-containing organic 
solvent. 

as THF, diethyl ether and dioxane, aprotic polar solvents 
such as dimethylsulfoxide (DMSO), dimethylformamide 
(DMF), dimethylacetamide, and l-methyl-2-pyrrolidinone, 
and an aprotic polar solvent such as DMF is preferred. 

The reaction temperature is, for example, 0° C. to 80° C., 
preferably 20° C. to 60° C. 

The solvate of a compound represented by Formula (I) or 
5 a salt thereof may be transformed to a compound repre­

sented by Formula (I) or a salt thereof by a common method 
such as heating under reduced pressure. 

The reaction time is, for example, 1 min. to 10 h., 
preferably 30 min. to 5 h. 

Note that Compound (Ia) may be obtained by changing 10 

the order of the steps, for example, by sequentially subject-

A compound used as a pharmaceutical agent is preferably 
the compound represented by Formula (I) per se (free form), 
a hydrate of the free form, a salt of the free form, and a 
hydrate of salt, more preferably, a free form, a hydrate of the 
free form, a sodium salt of the free form, a hydrate of a 
sodium salt, a calcium salt of the free form, and a hydrate of 

ing Compound d to Step Al-5, Step C-1, Step Al-4, sequen­
tially subjecting Compound ba to Step B-2, Step B-3, Step 
B-4, Step B-5, Step C-1, and Step B-1. 

15 the calcium salt. 
Further, the compound represented by Formula (I) may be 

brought in contact with or reacted with an acid or base that 
may be used in the production of pharmaceutical prepara­
tions to obtain the salt thereof. The salt may be any phar­
maceutically acceptable salt, and examples of such salts 20 

include inorganic acid salts (hydrochloric acid salt, hydro­
bromic acid salt, hydroiodic acid salt, sulfuric acid salt, 
phosphoric acid salt, etc.), sulfonic acid salts (methanesul­
fonic acid salt, ethanesulfonic acid salt, benzenesulfonic 
acid salt, toluene sulfonic acid salt, etc.), carboxylic acid 25 

salts (formic acid salt, acetic acid salt, oxalic acid salt, 
maleic acid salt, fumaric acid salt, citric acid salt, malic acid 
salt, succinic acid salt, malonic acid salt, gluconic acid salt, 
mandelic acid salt, benzoic acid salt, salicylic acid salt, 
fluoroacetic acid salt, trifluoroacetic acid salt, tartaric acid 30 

salt, propionic acid salt, glutaric acid salt, adipic acid salt, 
nicotinic acid salt, etc.), alkali metal salts (lithium salt, 
sodium salt, potassium salt, cesium salt, rubidium salt, etc.), 
alkali earth metal salts (magnesium salt, calcium salt, etc.), 
ammonium salts (anm10nium salt, alkylammonium salt, 35 

dialkylammonium salt, trialkylanmionium salt, tetraalky­
lammonium salt, etc.), and basic amino acid salts (lysine 
salt, arginine salt, etc.), and alkali metal salts and alkali earth 
metal salts are preferred, and sodium salts and calcium salts 
are even more preferred. For example, the free form of a 40 

compound represented by Formula (I) may be suspended or 
dissolved in alcohol, such as methanol, and ethanol, or 
acetonitrile, acetone, dimethylsulfoxide, etc. and a basic 
aqueous solution containing sodium ion from sodium 
hydroxide, etc., a methanol solution containing sodium 45 

methoxide, or an ethanol solution containing sodium ethox-
ide is added thereto, to obtain a sodium salt of a compound 
represented by Formula (I). The reaction temperature is, for 
example, 0° C. to 80° C., preferably 20° C. to 60° C. 

The compound represented by Formula (1) or a salt 50 

thereof may be a solvate, or a non-solvate. The solvent 
contained in a solvate may be either water or an organic 
solvent. Alcohols (e.g. methanol, ethanol, n-propanol), dim­
ethylformamide, acetonitrile, acetone, dimethylsulfoxide 
may be used as the organic solvent. The compound repre- 55 

sented by Formula (I) and a salt thereof may be preferably 
used in the form of a hydrate, and it is also preferably used 
in the form of a non-solvate. The proportion of the solvent 
molecule (preferably a water molecule) against a single 
molecule compound represented by Formula (I) or a salt 60 

thereof is, for example, 0.1 to 10, and 0.5 to 6 is more 
preferred. Further, the proportion may fluctuate by humidity, 
the production method, and the production season. 

The solvate of a compound represented by Formula (I) or 
a salt thereof may be obtained by a common method, such 65 

as precipitating the compound represented by Formula (1) or 
a salt thereof from a solvent. Further, the hydrate may be 

The compound represented by Formula (I) or a salt 
thereof, or a solvate of either the compound or a salt of the 
compound, of the present invention may be used in a form 
of a crystal, or in an amorphous state. 

The present invention includes all stereoisomers of the 
compound represented by Formula (I) (e.g. enantiomer, 
diastereomer (including cis- and trans-geometric isomer)), 
the racemic form of the isomers, and other mixtures. For 
example, the compound of the present invention may have 
one or more asymmetric center, and the present invention 
includes a racemic mixture, a diastereomer mixture, and 
enantiomers of such compound. 

The present invention includes an embodiment in which 
an atom constituting the compound molecule of the present 
invention represented by Formula (I) is an isotope, and 
includes an embodiment in which at least one atom is 
substituted with an atom having the same atomic number 
(proton number) and a different mass number (sum of 
protons and neutrons). Examples of isotopes included in the 
compound of the present invention include hydrogen atom, 
carbon atom, nitrogen atom, oxygen atom, phosphorous 
atom, sulfur atom, fluorine atom, chlorine atom, which 
respectively include 2 H, 3 H, 13C, 14C, 15N, 170, 180, 31 P, 
32P, 35S, 18F, 36Cl. In particular, radioisotopes which emit 
radiation as they decay, such as 3 H or 14C, are useful in 
pharmaceutical preparations or in vivo topographic tests of 
compounds. The stable isotope neither decays nor changes 
in their amount, nor have radioactivity, so they can be used 
safely. When the atom constituting the compound molecule 
of the present invention is an isotope, it may be transformed 
according to the common method by replacing the reagent 
used in synthesis with a reagent containing the correspond­
ing isotope. 

The compound of the present invention, a salt thereof, or 
a solvent of these has a GLPl receptor agonist effect and a 
blood glucose level reduction effect, and it may be used for 
the prevention or therapy of non-insulin-dependent diabetes 
mellitus (Type 2 diabetes), hyperglycemia, impaired glucose 
tolerance, insulin-dependent diabetes mellitus (Type 1 dia-
betes), diabetic complication, obesity, hypertension, hyper­
lipidemia, arteriosclerosis, myocardial infarction, coronary 
heart disease, brain infarction, non-alcoholic steatohepatitis, 
Parkinson's disease, or dementia, by administering it to 
patients in the form of a pharmaceutical composition in 
pharmacologically effective amount by an appropriate 
administration method. 

"Diabetes" in the present invention is a state or a disease 
in which the metabolism for generating and using glucose 
becomes deficient due to a failure in maintaining an appro­
priate blood glucose level in the body, and encompasses 
insulin-dependent diabetes mellitus (Type 1 diabetes) and 
non-insulin-dependent diabetes mellitus (Type 2 diabetes). Conjupro EX1008 

Page 24 of 166



US 10,858,356 B2 
35 

"Hyperglycemia" refers to a state in which the plasma 
glucose level while fasting or after administration of glucose 
is higher than the normal value (e.g. 80 to 110 mg/dL in 
human while fasting), and it is a typical symptom of 
diabetes. 

"Impaired glucose tolerance" includes insulin-resistant 
impaired glucose tolerance and insulin hyposecretion. 

36 
ride; phenols such as phenol, and cresol; thimerosal; dehy­
droacetic acid; and sorbic acid. 

Examples of a correctives include sweetener, acidulant, 
and flavor, that are normally used. 

Examples of a base include fats such as lard; vegetable oil 
such as olive oil and sesame oil; higher alcohols such as 
stearyl alcohol, and cetanol; animal oil; lanolin acid; Vase­
line; paraffin; bentonite; glycerin; and glycol oil. 

Examples of a dispersant include cellulose derivative 
10 (Arabic rubber, tragacanth, methyl cellulose, etc.), stearic 

acid polyesters, sorbitan sesquioleate, aluminum monoste­
arate, sodium alginate, polysorbate, and sorbitan fatty acid 
ester. 

"Diabetic complication" is a complication caused by 
diabetes or hyperglycemia, and it may be acute complex or 
chronic complex. The term "acute complex" includes 
ketoacidosis, and infectious disease (e.g. skin infection, soft 
tissue infection, biliary system infection, respiratory system 
infection, urinary tract infection), and the "chronic complex" 
includes, for example, microangiopathy ( e.g. nephropathy, 
retinopathy), neuropathy (e.g. sensory nerve disorder, motor 15 

nerve disorder, autonomic nerve disorder), and gangrene. 
Major diabetes complexes include diabetic retinopathy, dia­
betic nephropathy, and diabetic neuropathy. "Coronary heart 
disease" includes myocardial infarction and angina pectoris. 

"Dementia" includes, for example, Alzheimer's disease, 20 

vascular dementia, and diabetic dementia. 
The administration method may be systemic administra­

tion including oral administration, rectal administration, 
intravenous administration, intramuscular administration, 
subcutaneous administration, intravaginal administration, 25 

intraperitoneal administration, intravesical administration, 
and aspiration, as well as local administration by ointment, 
gels, and cream. 

When using the compound of the present invention, a salt 
thereof, or a solvate of either the compound or a salt of the 30 

compound in the form of a pharmaceutical composition, it is 
normally formulated into a certain pharmaceutical formula­
tion (dosage form). Examples of such pharmaceutical for­
mulations include a tablet, a capsule, granules, powders, 
subtle granules, pills, aqueous or non-aqueous solution or 35 

suspension. Further, the compound of the present invention, 
a salt thereof, or a solvate of either the compound or a salt 
of the compound may also be used in the form of various 
controlled release preparations. Examples of such controlled 
release preparations include, for example, those to be imbed- 40 

ded in the body, those applied to the oral mucosa or nasal 
mucosa. The solution or suspension may be filled in con­
tainers suited for dividing into respective administration 
amounts to be stored. 

Examples of the solvent or diluent in a liquid formulation 
include phenol, chlorocresol, purified water, distilled water, 
etc. 

Examples of a surfactant or emulsifier include polysorbate 
80, polyoxyl 40 stearate, lauromacrogol. 

The content of the compound of the present invention, a 
salt thereof, or a solvate of either the compound or a salt of 
the compound in the pharmaceutical formulation differs by 
the dosage form, but it is generally 0.01 to 100 wt%. 

The pharmaceutical formulation may contain one type or 
two or more types of the compound of the present invention, 
a salt thereof, or a solvate of either the compound or a salt 
of the compound. 

When using the compound of the present invention, a salt 
thereof, or a solvate of either the compound or a salt of the 
compound as a preventative agent or a therapeutic agent for 
non-insulin-dependent diabetes mellitus (Type 2 diabetes) or 
obesity, the amount to be administered may be appropriately 
determined according to the severity of the symptom, the 
age, the body weight, the relative health state, whether other 
drugs are combined, and the method of administration. For 
example, when the subject of administration is a homeo­
therm, particularly a human, the dosage per day is 0.01 to 
10000 mg, preferably 0.1 to 1000 mg, in oral administration, 
and 0.001 to 3000 mg, preferably 0.01 to 300 mg in a 
non-oral administration. Note that the above dosage may be 
administered once per a day to a few weeks, or it may be 
divided into two or more times per day. 

The effective amount of the compound of the present 
invention, a salt thereof, or a solvate of either the compound 
or a salt of the compound means a therapeutic effective 

The various pharmaceutical formulations may be pro­
duced by a well known method by mixing the compound of 

45 amount or a preventative effective amount, and it may be 
appropriately determined according to the severity of the 
symptom, the age, the body weight, the relative health state, 
whether other drugs are combined, and the method of 
administration EXAMPLES 

the present invention, a salt thereof, or a solvate of either the 
compound or a salt of the compound and a pharmaceutically 
acceptable additive. Examples of such additives include, for 
example, an excipient, a lubricant (a coating agent), a 50 

binding agent, a disintegrator, a stabilizer, correctives, a 
base, a dispersant, a diluent, a surfactant, or an emulsifier. 

Examples of an excipient include starch (starch, potato 
starch, com starch, etc.), lactose, crystalline cellulose, and 
dicalcium phosphate. 

Examples of a lubricant (coating agent) include ethyl 
cellulose, hydroxypropyl cellulose, hydroxypropylmethyl 
cellulose, shellac, talc, camauba wax, and paraffin. 

The content of the present invention is explained in more 
detail by the following Examples and Reference Examples. 
All starting materials and reagents were obtained from 
commercial suppliers or synthesized by commonly known 
methods. A room temperature (rt) is a temperature of 5 to 35° 

55 C. The silica gels that were used were SHOKO Scientific 
Purif-Pack(Registered Trademark) SI 60 m (Shoko Scien­
tific Co., Ltd.), Biotage (Registered Trademark) SNAP Ultra 
Silica Cartridge (Biotage), or SNAP KP-Sil Cartridge (Bi-

Examples of a binding agent include polyvinyl pyrroli­
done, macrogol, and compounds that are the same as the 60 

above excipient. 

otage), reversed-phase silica gel was Wakosil (Registered 
Trademark) 25C18 (Waka Pure Chemical Industries, Ltd.), 
or Biotage (Registered Trademark) SNAP Ultra C18 Car-

Examples of a disintegrator include chemically modified 
starch and cellulose, such as croscarmellose sodium, sodium 
carboxymethyl starch, cross-linked polyvinyl pyrrolidone, 
and compounds that are the same as the above excipient. 

Examples of a stabilizer include para-oxybenzoates such 
as methyl paraben, and propyl paraben; benzalkonium chlo-

tridge (Biotage). The HPLC purification of the compound 
was performed using AutoPurification HPLC/MS System 
(Waters) or Preprative HPLC system with injection/fraction-

65 ation function (gilson). The 1H-NMR spectrum was mea­
sured using or not using Me4 Si as an inner reference 
material, and using ECP-400 (JEOL), Agilent 400-MR (Agi-Conjupro EX1008 
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lent Technologies Japan, Ltd), AVANCE3 300 MHz 
(Bruker) or AVANCE3 600 MHz Cryo-TCI (Bruker) 
(s=singlet, brs=broad singlet, d=doublet, t=triplet, 
q=quartet, dd=double doublet, ddd=double double doublet, 
m=multiplet). The chemical shift of the NMR data uses 5 

Me4 Si or deuterized solvent as a reference, and is presented 
using ppm (parts per million, o), and the coupling constant 
(J) was shown using Hz (Hertz). LC/MS was carried out by 
measuring the retention time and performing mass spec-

10 trometry using the device and the analysis condition of Table 
1. Microwave was irradiated using Initiator™ (Biotage ). 
The mass spectrometry in LC/MS was performed using the 
following mass spectrometers: SQD (Waters), SQD2 (Wa­
ters), 2020 (Shimadzu), or 2010EV (Shimadzu). 

TABLE 

Device and Analysis Condition used for LC/MS 

LC/MS 
Analysis 
Condition 

No. Device 

SMD­
FA05-1 

SMD­
FA05-2 

SMD­
FA05-3 

SMD­
FA05-
long 

SMD­
FAl0-1 

SMD­
FAl0-2 

SMD­
FAl0-3 

SMD­
FAl0-4 

SMD­
FAl0-5 

SMD­
FA1060-

SMD­
FAlO­
long 

SMD­
TFA05-

nexera/ 
2020 

nexera/ 
2020 

nexera/ 
2020 

nexera/ 
2020 

UFLCXR/ 
2020 

UFLCXR/ 
2020 

UFLCXR/ 
2020 

UFLCXR/ 
2020 

Nexera/ 
2020 

UFLCXR/ 
2020 

UFLCXR/ 
2020 

nexera/ 
2020 

Column 

Speed Core C18 
2.1 mml.D. x 50 mm, 

2.7 µrn 

Metoric Core C 18 
2.1 mml.D. x 50 mm, 

2.7 µrn 

Ascentis Express C 18 
2.1 mml.D. x 50 mm, 

2.7 µrn 

Speed Core C18 
2.1 mml.D. x 50 mm, 

2. 7m 

Phenomenex kinetex 
C18 

3.0 mml.D. x 50 mm, 
2.6 µrn 

Kinetex XB-C18 
3.0 mml.D. x 50 mm 

2.6 µrn 

Kinetex XB-C18 
3.0 mml.D. x 50 mm, 

2.6 µrn 

Acquity BEH C18 
2.1 mml.D. x 50 mm, 

1.7 µrn 

Accucore 
2.1 mml.D. x 50 mm, 

2.7 µrn 

Kinetex XB-C18 
3.0 mml.D. x 50 mm, 

2.6 µrn 

Phenomenex kinetex 
C18 

3.0 mml.D. x 50 mm, 
2.6 µrn 

Ascentis Express 
C18 

2.1 mml.D. x 50 mm, 
2.7 µrn 

Mobile phase, gradient 
and flow rate 

0.1% FA H2O/0.1% FA 
MeCN = 95/5-0/100 

(1.5 min.)-0/100 
(0.5 min.), 1 mL/min. 

0.1% FA H2O/0.1% FA 
MeCN = 95/5-0/100 

(1.5 min.)-0/100 
(0.5 min.), 1 mL/min. 

0.1% FA H2O/0.1% FA 
MeCN = 95/5-0/100 

(1.5 min.)-0/100 
(0.7 min.), 1 mL/min. 

0.1% FA H2O/0.1% FA 
MeCN = 05/95-0/100 

(4.5 min.)-0/100 
(0.5 min.), 1 mL/min. 

0.1% FA H2O/0.1% FA 
MeCN = 90/10-0/100 

(1.2 min.)-0/100 
(0.5 min.), 1.5 mL/min. 
0.1% FA H2O/0.1% FA 
MeCN = 90/10-0/100 

(1.2 min.)-0/100 
(0.5 min.), 1.5 mL/min. 

0.1% FAH2O/0.1% 
FAMeCN= 
90/10-0/100 

(1.1 min.)-0/100 
(0.7 min.), 1.5 mL/min. 
0.1% FA H2O/0.1% FA 
MeCN =90/10-0/100 

(1.1 min.)-0/100 
(0.5 min.), 0.7 mL/min. 
0.1% FA H2O/0.1% FA 
MeCN = 90/10-0/100 

(1.1 min.)-0/100 
(0.5 min.), 1.0 mL/min. 
0.1% FA H2O/0.1% FA 
MeCN = 90/10-40/60 

(4.0 min.)-5/95 
(0.5 min.), 1.5 mL/min. 
0.1% FA H,0/0.1% FA 
MeCN = 90/10-0/100 

(4.5 min.)-0/100 
(1.3 min.), 1.1 mL/min. 
0.05% TFA H2O/0.05% 

TFAMeCN = 
95/5-0/100 

(1.5 min.)-0/100 
(0.5 min.), 1 mL/min. 

15 
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LC/MS 
Analysis 

Condition 
No. 

SMD­
TFAOS-

2 

SMD­
TFA05-

3 

SMD­
TFA05-

4 

SMD­
TFA05-

5 

SMD­
TFAOS-

6 

SMD­
FA05-

RP 

SMD­
FASO­

RP 

SMD­
TFA05-

RP 

SMD­
TFA50-

RP 

SQD­
FA05-1 

SQD­
FA05-2 

SQD­
FA05-3 

SQD­
FA05-4 

SQD­
FA50-1 

SQD­
AA05-1 

SQD­
AA05-2 

38 
TABLE-continued 

Device and Analysis Condition used for LC/MS 

Device 

nexera/ 
2020 

nexera/ 
2020 

nexera/ 
2020 

UFLCXR/ 
2020 

UFLCXR/ 
2020 

nexera/ 
2020 

nexera/ 
2020 

nexera/ 
2020 

nexera/ 
2020 

Aquity 
UPLC-
1-Class/ 

SQD 
Aquity 
UPLC-
1-Class/ 

SQD 
Aquity 
UPLC/ 
SQD 

Aquity 
UPLC/ 
SQD2 

Aquity 
UPLC-
1-Class/ 

SQD 
Aquity 
UPLC-
1-Class/ 

SQD 
Aquity 
UPLC/ 
SQD 

Column 

Metoric Core C 18 
2.1 mml.D. x 50 mm, 

2.7 µrn 

Kinetex 1.7 u C18 
2.1 mml.D. x 50 mm, 

1.7 µrn 

Ascentis Express 
C18 

2.1 mml.D. x 50 mm, 
2.7 µrn 

Shim-pack XR-ODS 
3.0 mml.D. x 50 mm, 

2.2 µrn 

Shim-pack XR-ODS 
3.0 mml.D. x 50 mm, 

2.2 µrn 

Ascentis Express 
RP-Amide 

2.1 mml.D. x 50 mm, 
2.7 µrn 

Ascentis Express 
RP-Amide 

2.1 mml.D. x 50 mm, 
2.7 µrn 

Ascentis Express 
RP-Amide 

2.1 mml.D. x 50 mm, 
2.7 µrn 

Ascentis Express 
RP-Amide 

2.1 mml.D. x 50 mm, 
2.7 µrn 

Ascentis Express 
C18 

2.1 mml.D. x 50 mm, 
2.7 µrn 

Ascentis Express 
RP-Amide 

2.1 mml.D. x 50 mm, 
2.7 µrn 

Ascentis Express 
C18 

2.1 mml.D. x 50 mm, 
2.7 µrn 

Ascentis Express 
C18 

2.1 mml.D. x 50 mm, 
2.7 µrn 

Ascentis Express 
RP-Amide 

2.1 mml.D. x 50 mm, 
2.7 µrn 

Ascentis Express 
C18 

2.1 mml.D. x 50 mm, 
5 µrn 

Ascentis Express 
C18 

2.1 mml.D. x 50 mm, 
2.7 µrn 

Mobile phase, gradient 
and flow rate 

0.05% TFA H2 O/0.05% 
TFAMeCN = 

95/5-0/100(1.5 
min.)-0/100(0.5 min.), 

1 mL/min. 
0.05% TFA H2 O/0.05% 

TFAMeCN = 
95/5-0/100 

(1.5 min.)-0/100 
(0.5 min.), 1 mL/min. 

0.05% TFA H2 O/0.05% 
TFAMeCN = 
95/5-0/100 

(1.1 min.)-0/100 
(0.5 min.), 1 mL/min. 

0.05% TFA H2 O/0.05% 
TFAMeCN = 

95/5-0/100(1.2 
min.)-0/100 

(1.0 min.), 1 mL/min. 
0.05% TFA H2 O/0.05% 

TFAMeCN = 
95/5-0/100 

(2.2 min.)-0/100 
(1.0 min.), 1 mL/min. 

0.1% FAH2 O/0.1% FA 
MeCN = 95/5-0/100 

(1.5 min.)-0/100 
(0.5 min.), 1 mL/min. 

0.1% FAH2 O/0.1% FA 
MeCN = 50/50-0/100 

(1.0 min.)-0/100 
(1.0 min.), 1 mL/min. 

0.05% TFA H2 O/0.05% 
TFAMeCN = 
95/5-0/100 

(1.5 min.)-0/100 
(0.5 min.), 1 mL/min. 

0.05% TFA H2 O/0.05% 
TFAM eCN = 

50/50-0/100(1 min.)-
0/100 (1 min.), 1 mL/min. 

0.1% FAH2 O/0.1% FA 
MeCN = 95/5-0/100 

(1.0 min.)-0/100 
(0.4 min.), 0.9 mL/min. 
0.1% FAH2 O/0.1% FA 
MeCN = 95/5-0/100 

(1.0 min.)-0/100 
(0.4 min.), 1 mL/min. 

0.1% FAH2 O/0.1% FA 
MeCN = 95/5-0/100 

(1.0 min.)-0/100 
(0.4 min.), 1 mL/min. 

0.1% FAH2O/0.1% FA 
MeCN = 95/5-0/100 

(1.0 min.)-0/100 
(0.4 min.), 1 mL/min. 

0.1% FAH2O/0.1% FA 
MeCN = 50/50-0/100 

(0.7 min.)-0/100 
(0.7 min.), 1 mL/min. 
10 mMAcONH4H2O/ 

MeOH = 95/5-
0/100(1 min.)-

100(0.4 min.), 1 mL/min. 
10 mMAcONH4 

H2O/MeOH = 
95/5-0/100(1 min.)-

100(0.4 min.), 1 mL/min. 
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TABLE-continued 

Device and Analysis Condition used for LC/MS 

LC/MS 

Analysis 

Condition Mobile phase, gradient 

No. Device Column and flow rate 

SQD- Aquity Ascentis Express 10 mMAcONH4 H2 O/ 

AA50-1 UPLC/ C18 MeOH - 50/50-0/100 

SQD 2.1 mml.D. x 50 mm, (0.7 min.)-100 

2.7 µrn (0.7 min.), 1 mL/min. 

SQD- Aquity Ascentis Express 0.1% FA H2O/0.1% FA 

FA05- UPLC- C18 MeCN - 95/5-0/100 

long I-Class/ 2.1 mml.D. x 50 mm, (4.5 min.)-0/100 

SQD 2.7 µrn (0.5 min.), 1 mL/min. 

SQD- Aquity Ascentis Express 0.1% FA H2O/0.1% FA 

FA0550- UPLC- C18 MeCN 95/5-5/50 

long I-Class/ 2.1 mml.D. x 50 mm, (4.5 min.)-0/100 

SQD 2.7 µrn (0.01 min.)-0/100 

(0.49 min.), 1 mL/min. 

SQD- Aquity Ascentis Express 10 mMAcONH4 H2 O/ 

AA50- UPLC- C18 MeOH - 50/50-0/100 

long I-Class/ 2.1 mml.D. x 50 mm, (4.5 min.)-100 

SQD 5 µrn (0.5 min.), 1 mL/min. 

SQD- Aquity Ascentis Express 10 mMAcONH4 H2 O/ 

AA0550- UPLC- C18 MeOH 95/5-50/50 

long I-Class/ 2.1 mml.D. x 50 mm, (4.5 min.)-0/100 

SQD 5 µrn (0.01 min.)-0/100 

(0.49 min.), 1 mL/min. 

<Example l> Synthesis of 3-[(1S,2S)-1-[2-[2-(3,5-
dimethylphenyl )-3-[3-( 1-methy lindazol-5-yl )-2-ox­

oimidazol-1-y l]-6, 7 -dihydro-4 H-pyrazolo [ 4,3-c] 
pyridine-5-carbony l]-5-(2-ethy 1-3-methy lpyridin-4-

yl)indol-1-yl]-2-methylcyclopropyl]-4H-1,2,4-
oxadiazol-5-one (Compound 1) 

(1-1) -
la 

lb 

le 

(1-2) 

[Chemical Formula 13] 

10 
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40 
-continued 

ld 

lf 

(1-5) -
lk 

Br 

lj 

lk 

(1-6) 

le 

(1-3) 

\ 

lg 

li 

(1-4) -

Conjupro EX1008 
Page 27 of 166



41 
-continued 

lo 

0 

N Br 

----~ 
~ 

$ 
N 

11 

lm 

ln 

OH 

0 

N 

. / f NH 

N\~O 

lo 

US 10,858,356 B2 

li 

(1-7) 

--------

(1-8) 

--------

(1-9) 

--------

lg 

(1-10) -

10 

15 

20 

25 

30 

35 

40 

45 

50 

Q--
»NiNH 

l __ J w 
N 

lp 

42 
-continued 

Step 1-1 

Br 

I 
~N\ 

~ 
lg 

(1-11) 

Potassium [ ( 5-Cyano-1,2,3,6-tetrahydropyridin-4-yl) 
amide] (Compound lb) 

To a tetrahydrofuran (THF) (179 mL) solution of 3-(2-

55 cyanoethylamino)propanenitrile (Compound la, 22.0 g, 179 
mmol) was added a THF solution (179 mL) of 1 M potassium 
tert-butoxide and the mixture was stirred at room tempera­
ture for 1 h. The reaction mixture was filtered by washing 
with THE ( 50 mL ), and then the filtrate was dried under 

60 reduced pressure to obtain the titled Compound 1 b (23.8 g, 
yield 83%) as a light brown solid . 

LC/MS Mass Spectrometry: m/z 124 ([M+Hr). 

LC/MS Retention Time: 0.14 min. (Analysis Condition: 

65 SMD-FA05-1). 
1H-NMR (400 MHz, MeOH-d4 ) 11:3.33 (2H, t, J=l.3 Hz), 

2.90 (2H, t, J=S.9 Hz), 2.21 (2H, tt, J=5.9, 1.3 Hz). Conjupro EX1008 
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Step 1-2 

tert-Butyl 3-amino-2-(3,5-dimethylphenyl)-6, 7-di­
hydro-4H-pyrazolo[ 4,3-c ]pyridine-5-carboxylate 

(Compound ld) 

44 
LC/MS retention time: 0.39 min. (Analysis Condition: 

SQD-FA05-3). 

Step 1-5 

4-Bromo-2-ethyl-3-methylpyridine (Compound li) 
To an ethanol (57.9 mL) solution of 3,5-dimethylphenyl­

hydrazine hydrochloride (Compound le, 5.00 g, 29.0 mmol) 
and Compound lb obtained in Step 1-1 (4.67 g, 29.0 mmol) 
was added 2N hydrochloric acid (23.2 mL, 46.3 mmol), and 10 

the mixture was stirred at 50° C. for 1 h. After the reaction 

A THE (75.0 mL) solution of 4-bromo-2,3-dimethylpyri­
dine (Compound lh, 7.05 g, 37.9 mmol) was cooled to -78° 
C., and then 1.11 M lithium diisopropylamide n-hexane­
THF solution (35.8 mL, 39.8 mmol) was added slowly. The 

mixture was cooled to 0° C., SM sodium hydroxide aqueous 
solution (9.27 mL, 46.3 mmol) and di-tert-butyl dicarbonate 
(6.64 g, 30.4 mmol) were added and the mixture was stirred 
at 0° C. for 1 h. Water was added to the reaction mixture and 
extraction was performed using ethyl acetate, then the 
organic layer was washed with brine and dried with anhy­
drous magnesium sulfate. After filtration, the filtrate was 
concentrated under reduced pressure, and the residue was 
purified by a silica gel colunm chromatography (ethyl 
acetate/hexane=0: 1 to 1: 1) to obtain the titled Compound Id 
(7.82 g, yield 79%) as a pale yellow solid. 

LC/MS Mass Spectrometry: m/z 343 ([M+Hr). 
LC/MS retention time: 0.99 min. (Analysis condition: 

SMD-FA05-3). 

Step 1-3 

tert-Butyl 3-(2,2-dimethoxyethylcarbamoylamino )-
2-(3,5-dimethylphenyl)-6, 7-dihydro-4H-pyrazolo[ 4, 

3-c]pyridine-5-carboxylate (Compound lf) 

To a pyridine (7.39 mL) solution of Compound id (2.53 g, 
7.39 mmol) obtained in Step 1-2 was added 2-isocyanato-
1,1-dimethoxyethane (Compound le, 1.94 g, 14.8 mmol), 
and the mixture was stirred at room temperature. After 3 
hours and 15 minutes, diethylamine (1.08 g, 14.8 mmol) was 
added and the mixture was stirred at room temperature for 
5 min., then water (50.6 mL) was added, and the resulting 
mixture was stirred at room temperature for 20 min. The 
reaction mixture that had become a suspension was filtered, 
and the obtained solid was washed with water (12.7 mL) 
then dried under reduced pressure to obtain the titled Com­
pound if (3.20 g, yield 91 %) as a pale yellow solid. 

LC/MS mass spectrometry: m/z 474 ([M+Hr). 
LC/MS retention time: 0.78 min. (Analysis Condition: 

SQD-FA05-l). 
<Step 1-4> 

3-[2-(3,5-Dimethylphenyl)-4,5,6,7-tetrahydropyra­
zolo[ 4,3-c ]pyridin-3-yl]-1 H-imidazol-2-one (Com­

pound lg) 

To Compound 1f (158 mg, 0.334 mmol) obtained in Step 

reaction mixture was stirred at - 78° C. for 5 min., and then 
iodomethane (2.84 mL, 45.5 mmol) was added. The reaction 
mixture was stirred at - 78° C. for 5 min., and warmed 

15 slowly to room temperature. Then, the reaction mixture was 
stirred for 30 min. and the solvent was removed by evapo­
ration under reduced pressure. The residue was purified by 
silica gel colunm chromatography (dichloromethane/ethyl 
acetate), and the titled Compound li (6.98 g, yield 92%) was 

20 obtained as an orange oil-like material. 

25 

LC/MS mass spectrometry: m/z 200 ([M+Hr). 
LC/MS retention time: 0.38 min. (Analysis Condition: 

SQD-FA05-3). 

Step 1-6 

Ethyl 5-bromo-1-[(1 S,2S)-1-cyano-2-methylcyclo­
propyl]indole-2-carboxylate (Compound 11) 

30 The N,N'-dimethylpropyleneurea (117 mL) solution of 
ethyl 5-bromo-1-( cyanomethyl )indole-2-carboxy late ( Com­
pound lj, 3.60 g, 11.7 mmol) and (4R)-4-methyl-1,3,2-
dioxathiolane 2,2-dioxide (Compound lk, 4.86 g, 35.2 
mmol) was deaerated under reduced pressure, then nitrogen 

35 was introduced in the vessel and the mixture was cooled to 
0° C. Under nitrogen atmosphere, a THE solution ( 46.9 mL, 
46.9 mmol) of 1.0 M potassium bis(trimethylsilyl)amide 
was added dropwise slowly. The reaction mixture was 
stirred at 0° C. for 2.5 h., then formic acid (5.30 mL, 141 

40 mmol) was added and extraction was performed using a 
mixture of hexane/ethyl acetate (1 :3). The organic layer was 
washed three times with water, twice with a saturated 
aqueous solution of sodium hydrogen carbonate, and once 
with brine, and then dried with sodium sulfate. After filtra-

45 tion, the filtrate was concentrated under reduced pressure 
and the residue was purified by silica gel colunm chroma­
tography (ethyl acetate/hexane=l:19 to 1:4) to obtain the 
titled Compound 11 (1.70 g, yield 42%) as a white solid. 

LC/MS mass spectrometry: m/z 347 ([M+Hr). 
50 LC/MS retention time: 0.69 min. (Analysis Condition: 

SQD-AA50-l). 

Step 1-7 

1-3 was added formic acid (3.84 mL, 100 mmol), and the 55 

mixture was stirred at room temperature for 21 h. The 
reaction mixture was concentrated under reduced pressure, 
and toluene was added and the solvent was removed by 
evaporation under reduced pressure. Dichloromethane (1 
mL) was added to the residue to dissolve the residue, and 60 

then hydrogen chloride ( 4M dioxane solution, 0.835 mL, 
3.34 mo!) was added at room temperature. The reaction 
mixture was concentrated under reduced pressure. Toluene 
was added and the solvent was removed by evaporation 
under reduced pressure to obtain a crude product (176 mg) 65 

of the titled Compound lg. 

Ethyl 1-[ (1 S,2S)-1-cyano-2-methylcyclopropyl]-5-
(2-ethyl-3-methylpyridin-4-yl)indole-2-carboxylate 

(Compound lm) 

The dioxane ( 44 mL) suspension of Compound 11 (2.70 g, 
7.78 mmol) obtained in Step 1-6,4,4,4',4',5,5,5',5'-octam­
ethyl-2,2'-bi(l,3,2-dioxaborolane) (2.17 g, 8.55 mmol) and 
potassium acetate (1.15 g, 11.7 mmol) were deaerated under 
reduced pressure, and then nitrogen was introduced in the 
vessel. Under nitrogen atmosphere, 1,1'-bis (diphenylphos­
phino )ferrocene-palladium (II) dichloride-dichloromethane 
complex (1.29 g, 1.56 mmol) was added, and the mixture 
was stirred at 100° C. for 3 h. After the solution was cooled LC/MS mass spectrometry: m/z 310 ([M+Hr). Conjupro EX1008 
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to room temperature, 4-bromo-2-ethyl-3-methylpyridine 
(Compound li, 2.33 g, 11.7 mmol), sodium carbonate (2.47 
g, 23.3 mmol), and water (7.4 mL) were added to the 
solution, and then the solution was subjected to deaeration 
under reduced pressure. Nitrogen was introduced in the 5 

vessel, and the solution was stirred at 100° C. for 2 h. The 
solution was cooled to room temperature, and then water 
(5.4 mL), and N-acetyl cysteine (0.635 g, 3.89 mmol) were 
added. The mixture was stirred for 0.5 h. The reaction 
mixture was subjected to extraction with ethyl acetate, and 10 

the organic layer was washed once with brine, and then 
drided using sodium sulfate. After filtration, the filtrate was 
concentrated under reduced pressure and the residue was 
purified by silica gel colunm chromatography ( ethyl acetate/ 15 
hexane=l:19 to 2:3) to obtain the titled Compound lm (2.92 
g, yield 97%) as a pale yellow gum-like product. 

LC/MS mass spectrometry: m/z 388 ([M+Hr). 

LC/MS retention time: 1.06 min. (Analysis Condition: 
20 

SQD-AA05-2). 

Step 1-8 

46 
LC/MS mass spectrometry: m/z 419 ([M+Hr). 

LC/MS retention time: 0.83 min. (Analysis Condition: 
SQD-AA05-2). 

Step 1-10 

3-[ (1 S,2S)-1-[2-[2-(3,5-dimethylphenyl)-3-(2-oxo-
1H-imidazol-3-yl)-6, 7-dihydro-4H-pyrazolo[ 4,3-c] 
pyridine-5-carbonyl]-5-(2-ethyl-3-methylpyridin-4-

yl)indol-1-yl]-2-methylcyclopropyl]-4H-1,2,4-
oxadiazol-5-one (Compound 1 p) 

To a N,N'-dimethylformamide (DMF) (24.1 mL) solution 
of Compound lg (1.25 g, 3.61 mmol) obtained in Step 1-4, 
Compound lo (1.59 g, 3.80 mmol) obtained in Step 1-9, and 
[ dimethylamino(triazolo[ 4,5-b ]pyridin-3-yloxy )methyl-
idene ]-dimethylazanium hexafluorophosphate (1.51 g, 3.98 
mmol) was added diisopropylethylamine (3.15 mL, 18.1 
mmol), and the mixture was stirred at room temperature for 
30 min. The reaction mixture was directly purified by 
reversed-phase colunm chromatography (acetonitrile/water, 

Ethyl 5-(2-ethyl-3-methylpyridin-4-yl)-1-[ (1 S,2S)-2-
methyl-1-( 5-oxo-4H-1,2,4-oxadiazol-3-yl)cyclopro­

pyl]indole-2-carboxylate (Compound ln) 

25 0.1 % formic acid) and the titled Compound lp (2.44 g, yield 
95%) was obtained as a light brown foam. 

To a dimethylsulfoxide (DMSO) (2.9 mL) solution of 30 

Compound lm (0.225 g, 0.581 mmol) obtained in Step 1-7 
was added 50% hydroxyamine aqueous solution (0.356 mL, 
5.81 mmol), and the mixture was stirred at room temperature 
for 17 h. Ethyl acetate (50 mL) was added, the mixture was 35 
washed with water (10 mL) and brine (10 mL), and then 
dried with magnesium sulfate. After the mixture was filtered, 
the filtrate was concentrated under reduced pressure, and the 
obtained residue was dissolved in DMSO (1.9 mL). Then, 
carbonyl diimidazole (188 mg, 1.16 mmol) and 1,8-diazabi- 40 

cycloundec-7-ene (0.219 mL, 1.45 mmol) were added and 
the resulting mixture was stirred at room temperature for 0.5 

LC/MS mass spectrometry: m/z 710 ([M+Hr). 

LC/MS retention time: 0.85 min. (Analysis Condition: 
SMD-FA05-3). 

Step 1-11 

3-[ (1 S,2S)-1-[2-[2-(3,5-Dimethylphenyl)-3-[3-(1-
methylindazol-5-yl)-2-oxoimidazol-1-yl]-6, 7-di­

hydro-4H-pyrazolo[ 4,3-c ]pyridine-5-carbonyl]-5-(2-
ethyl-3-methylpyridin-4-yl)indol-1-yl]-2-

methylcyclopropyl]-4H-1,2,4-oxadiazol-5-one 
(Compound 1) 

To a N-methylpyrrolidone (0.188 mL) suspension of 
Compound lp (20 mg, 0.028 mmol) obtained in Step 1-10, h. Formic acid was added to the mixture, which was then 

purified by reversed-phase chromatography (acetonitrile/ 
water, 0.1 % formic acid) to obtain the titled Compound ln 
(169 mg, yield 65%) as a white powder. 

LC/MS mass spectrometry: m/z 447 ([M+Hr). 

45 
5-bromo-1-methylindazole (Compound lq, 11.9 mg, 0.056 
mmol), (1 S,2S)-1-N,2-N-dimethylcyclohexane- l ,2-diamine 
(1.6 mg, 0.011 mmol) and potassium carbonate (11.7 mg, 
0.085 mmol) was added copper (I) iodide (1.1 mg, 0.0056 

LC/MS retention time: 0.80 min. (Analysis Condition: 
50 

SMD-FA05-3). 

Step 1-9 

5-(2-Ethyl-3-methylpyridin-4-yl)-1-[ (1 S,2S)-2-
methyl-1-( 5-oxo-4H-1,2,4-oxadiazol-3-yl)cyclopro­

pyl]indole-2-carboxylic acid (Compound lo) 

55 

To a DMSO (40 mL) solution of Compound ln (3.61 g, 60 

8.08 mmol) obtained in Step 1-8 was added 2M sodium 
hydroxide aqueous solution (10.1 mL, 20.2 mmol), and the 
mixture was stirred at room temperature for 1.5 h. Formic 
acid was added to the mixture, which was then purified by 
reversed-phase chromatography (acetonitrile/water, 0.1% 65 

formic acid) to obtain the titled Compound lo (3.38 g, yield 
100%) as a white powder. 

mmol) at room temperature, and the mixture was stirred 
under nitrogen atmosphere at 130° C. for 3 h. The reaction 
mixture was purified by reversed-phase silica gel chroma-
tography ( acetonitrile/water, 0.1 % formic acid), and the 
titled Compound 1 (17 .2 mg, yield 73%) was obtained as a 
light brown foam. 

LC/MS mass spectrometry: m/z 840 ([M+Hr). 

LC/MS retention time: 1.12 min. (Analysis Condition: 
SMD-TFA05-3). 

Examples 2 to 50 

An operation similar to Step 1-11 of Example 1 was 
performed using a combination of the 2-oxoimidazole com­
pound shown in Table 2-2 and the halogen compound shown 
in Table 2-3 below, as well as an appropriate reagent, and 
Example Compounds 2 to 50 shown in Table 2-1 were 
obtained by the following reaction. Conjupro EX1008 
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QI 
I 

~NJNH 

l_jLR3 '=I 
N 

0 

Ex-

am-

ple 

No. 

2 

47 
US 10,858,356 B2 

48 
-continued 

[Chemical Formula 18] 

10 

15 

20 

TABLE 2 

The Obtained Example Compounds 2 to 50 

Structure Compound 

3-[(1 S,2S)-1-[5-(2-ethyl-3-
methylpyridin-4-yl)-2-[2-

. (4-fluoro-3,5-
dimethylphenyl)-3-[3-(l -
methylindazol-5-yl)-2-
oxoimidazol-1-yl]-6,7-

dihydro-4H­
pyrazolo [ 4,3-c ]pyridine-5-

carbonyl]indol-1-yl]-2-
methylcyclopropyl]-

4H-1,2,4-oxadiazol-5-one 

QI 
I 

~NJN/z2 

l __ J_R3 '=I 
N 

0 

Analysis 

Condition 

SMD­
TFA05-3 

LC/MS 

reten-

tion 

time 

(min.) 

1.15 

LC/MS 

mass 

spectra-

metry 

(m/z) 

858 
([M + HJ') 

Conjupro EX1008 
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Ex-

am-

ple 

No. 

4 

US 10,858,356 B2 
49 

TABLE 2-continued 

The Obtained Example Compounds 2 to 50 

Structure 

)-( N-N 

Y:AJ-­
J:>-NiNv 
l __ j LI 

N 

F 

' I 
rYO 

J:;-N)lN~_ 

l __ j LI F 

N 

Compound 

3-[(1 S,2S)-1-[5-(2-ethyl-3-
methylpyridin-4-yl)-2-[2-

(4-fluoro-3,5-
dimethylphenyl)-3-[3-(3-

methyl-1,2-benzothiazol-6-
yl)-2-oxoimidazol-1-yl]-

6,7-dihydro-4H­
pyrazolo [4,3-c ]pyridine-5-

carbonyl]indol-1-yl-2-
methylcyclopropyl]-4H-

1,2,4-oxadiazol-5-one 

3-[(1 S,2S)-1-[5-(2-ethyl-3-
methylpyridin-4-yl)-2-[2-

(4-fluoro-3,5-
dimethylphenyl)-3-[3-(3-
fluoro-4-methoxyphenyl)-
2-oxoimidazol-1-yl]-6,7-

dihydro-4H­
pyrazolo [4,3-c ]pyridine-5-

carbonyl]indol-1-yl-2-
methylcyclopropyl ]-

4H-1,2,4-oxadiazol-5-one 

50 

Analysis 

Condition 

SMD­
TFA05-3 

SMD­
TFA05-3 

LC/MS LC/MS 

reten- mass 

tion spectra-

time metry 

(min.) (m/z) 

1.22 875 
([M + Ht) 

1.21 852 
([M + Ht) 

Conjupro EX1008 
Page 32 of 166



Ex-

am-

ple 

No. 

51 

Structure 

US 10,858,356 B2 

TABLE 2-continued 

The Obtained Example Compounds 2 to 50 

Compound 

3-[(1 S,2S)-1-[2-[3-[3-(1,3-
dimethylindazol-6-yl)-2-
oxoimidazol-1-yl]-2-(4-

fluoro-3,5-dimethylphenyl)-
6,7-dihydro-4H­

pyrazolo [4,3-c ]pyridine-5-
carbonyl]-5-(2-ethyl-3-

methylpyridin-4-yl)indol-1-
yl]-2-methylcyclopropyl]-
4H-1,2,4-oxadiazol-5-one 

3-[(1 S,2S)-1-[2-[2-(4-
fluoro-3,5-

dimethylphenyl)-3-[3-
[1-(2-hydroxy-2-

methylpropyl)indazol-5-yl]-
2-oxoimidazol-1-yl]-6,7-

dihydro-4H­
pyrazolo [4,3-c ]pyridine-5-
carbonyl]-5-(2-methoxy-3-
methylpyridin-4-yl)indol-1-
yl]-2-methylcyclopropyl]-
4H-1,2,4-oxadiazol-5-one 

52 

Analysis 

Condition 

SMD­
TFA05-3 

SMD­
TFA05-2 

LC/MS LC/MS 

reten- mass 

tion spectra-

time metry 

(min.) (m/z) 

1.18 872 
([M + Ht) 

1.40 919 
([M + Ht) 
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Ex-

am-

ple 

No. 

7 

53 

0 

US 10,858,356 B2 

TABLE 2-continued 

The Obtained Example Compounds 2 to 50 

Structure 

A 
N 0 

\__J 

Compound 

3-[(1 S,2S)-1-[5-(2,2-
dimethylmorpholin-4-yl)-

2-[2-(4-fluoro-3,5-
dimethylphenyl)-3-[3-[l -
(2-methoxyethyl)indazol-

5-yl]-2-oxoimidazol-1-yl]-
6,7-dihydro-4H­

pyrazolo [4,3-c ]pyridine-5-
carbonyl]indol-1-yl]-2-

methylcyclopropyl]-4H-
1,2,4-oxadiazol-5-one 

3-[(1 S,2S)-1-[2-[2-(4-
fluoro-3,5-

dimethylphenyl)-3-[2-oxo-
3-[1-[(3R)-oxolan-3-

yl]indazol-5-yl]imidazol-
1-yl]-6,7-dihydro-4H­

pyrazolo [4,3-c ]pyridine-5-
carbonyl]-5-( oxan-4-

yl)indol-1-yl]-2-
methylcyclopropyl]-4H-

1,2,4-oxadiazol-5-one 

54 

Analysis 

Condition 

SMD-
TFA05-3 

SMD­
TFA05-2 

LC/MS LC/MS 

reten- mass 

tion spectra-

time metry 

(min.) (m/z) 

1.32 896 
([M + Ht) 

1.38 879 
([M + Ht) 
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US 10,858,356 B2 
55 

TABLE 2 • -contmued 

The Obtained E xample Como p unds 2 to 50 

Ex-

am-

ple 

No. 

- ------~----~S~tru:c:tu:r~e---

9 F 

Compound 

N-[4-[3-[2-( 
d

. 4-fluoro-3 5 
imethyl h , -

' N-N ~o / 

,JU-- A rr r / 0 

l) NUN~o N"----1 
I 

10 

[(lS p enyl)-5-[1-
,2S)-2-meth l-

oxo-4H-1 2 Y 1-(5-
yl)cyclop;o~:l~~;d(iazol-3-
yl)mdole-2 - oxan-4-
dihydro-4~carbonyl]-6,7-

-pyrazolo[4 3 
c]pyridin-3-yl]-2- ' -

ox01m1d 1 meth azo -1-yl]-2-
metho:xyphenyl]-N-(3-

ypropyl)acetamide 

3-[(1S,2S)-1-[ 
fluoro-3 5 d' 2-[2-(4-

3-[2:o; i~ethylphenyl)­
trifluoroe: -[1-(2,2,2-
yl]imid yl)mdazol-5-

d'h azol-1-yl]-6 7-
1 ydro-4H ' c]py 'd' -pyrazolo[4 3-

n me-5-carb ' 
(oxan-4-yl)' d onyl]-5-
meth le m ol-1-yl]-2-

1 2 y yclopropyl]-4H-
' ,4-oxadiazol-5-one 

56 

Analysis 

Condition 

SMD-
TFA0S-2 

SMD­
TFA05-2 

LC/MS 

reten-

tion 

time 

(min.) 

1.33 

1.47 

LC/MS 

mass 

spectra-

metry 

(m/z) 

929 
([M + Ht) 

891 
([M + Ht) 
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Ex-

am-

ple 

No. 

11 

12 

US 10,858,356 B2 
57 

TABLE 2-continued 

The Obtained Example C 

Structure 

F 

' I 
N-N ~N\ ctN)lN~N 

LI 
N ,,,, 

ompounds 2 to 50 

Compound 

3-[(1 S,2S)-1-[2-[(4S)-2-(4-
fluoro-3 5 d" , - imethylphenyl)-

3-[3-[1-(2-
methoxy_ethyl)indazol-5-yl]-

2-ox01m1dazol-1-yl]-4-
methyl-6,7-dihydro-4H­

pyrazolo [4,3-c ]pyridine-5-
carbonyl]-5-(2-methoxy-3-
methyl ·d· 1 

2 
pyn m-4-yl)indol-1-

~~ -methylcyclopropyl]­
-1,2,4-oxadiazol-5-one 

t[(1S,2S)-1-[2-[(4S)-2-(4-
uoro-3,5-dimethylphenyl)-

4-methyl-3-[3-(l­
methylindazol-5-yl)-2-

di~xmmidazol-l-yl]-6,7_ 
ydro-4H-pyrazolo[4 3-

c ]pyridine-5-carbonyl]: 5_ 
(2-methoxy-3-

methylpyridin-4-yl)indol-
1-yl]-2-

methylcyclopropyl]-4H-
1,2,4-oxadiazol-5-one 

58 

Analysis 

Condition 

SMD-
TFA0S-2 

SMD­
TFA05-1 

LC/MS 

reten-

tion 

time 

(min.) 

1.49 

1.45 

LC/MS 

mass 

spectra-

metry 

(m/z) 

919 
([M + Ht) 

874 
([M + Ht) 
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US 10,858,356 B2 
59 

TABLE 2 • -contmued 

The Obtained E xample Como p unds 2 to 50 

Ex-

am-

ple 

No. 

- -----------~S~tru:c:tu:r~e---
Compound 

13 

14 

F 

N-N ~0 
ccN6N~N 

N ,,,,,, 

3-[(1 S,2S)-1-[2 fluoro-3 S-d· -[(4S)-2-(4-
, imeth 1 h 

3-[3-[1-(2-h Y P enyl)-
methyl ydroxy-2-

2- propyl)indazol-5- l] 
ox01m1dazol-l- y -

methyl-6,7-dih ru"l]-4-
pyrazolo[4 3 y _o-4H-
carbonyl ]-S-(;}:;idine-5-
methylpyridin-4 thoxy-3-
yl]-2-meth 1 -yl)mdol-1-
4H-124- y cydopropyl]-

' ' oxadrnzol-5-one 

3-[(1 S,2S)-1-[2 fluoro-3 5 d. -[(4S)-2-(4-
, - imeth 1 h 

4-methyl-3-[ Y P enyl)-
[ (3S)-oxolan-i-oxo-3-[1-
5-yl]imid -yl]mdazol-

dihydro-4~zol-1-yl]-6,7-
c]py ·d· -pyrazolo[4 3-

n me-5-carb ' 
(3-fluoro-2-meth onyl]-5-

4-yl)indol- ylpyridin-
meth 1 1-yl]-2-

1 2 y cyclo_propyl]-4H­
' ,4-oxadrnzol-5-one 

60 

Analysis 

Condition 

SMD­
TFA05-1 

SMD­
TFA05-1 

LC/MS 

reten-

tion 

time 

(min.) 

1.42 

1.15 

LC/MS 

mass 

spectra-

metry 

(m/z) 

932 
([M + Ht) 

918 
([M + Ht) 
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Ex-

am-

ple 

No. 

15 

16 

61 

Structure 

US 10,858,356 B2 

TABLE 2-continued 

The Obtained Example Compounds 2 to 50 

Compound 

3-[(1 S,2S)-1-[5-[2-
(dimethylamino)-3-

methylpyridin-4-yl]-2-
[(4S)-2-(4-fluoro-3,5-

dimethylphenyl)-4-methyl-
3-[3-(l -methylindazol-5-
yl)-2-oxoimidazol-1-yl]-

6,7-dihydro-4H­
pyrazolo [4,3-c ]pyridine-
5-carbonyl]indol-1-yl ]-2-
methylcyclopropyl]-4H-

1,2,4-oxadiazol-5-one 

3-[(1 S,2S)-1-[2-[(4S)-2-(4-
fluoro-3,5-

dimethylphenyl)-3-[3-[l -
(2-methoxyethyl)indazol-

5-yl]-2-oxoimidazol-1-yl]-
4-methyl-6,7-dihydro-4H­
pyrazolo [4,3-c ]pyridine-5-

carbonyl]-5-( oxan-4-
yl)indol-1-yl]-2-

methylcyclopropyl]-4H-
1,2,4-oxadiazol-5-one 

62 

Analysis 

Condition 

SQD-
FA05-1 

SMD­
TFA05-2 

LC/MS LC/MS 

reten- mass 

tion spectra-

time metry 

(min.) (m/z) 

0.75 887 
([M + Ht) 

1.45 882 
([M + Ht) 
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63 64 

TABLE 2 • -contmued 

The Obtained E xample Com pounds 2 to 50 

Ex-

am-

- ;:;------~~=~;:--.'.'.Stru:ctu~:re~ ______________ ..'.:::~'.... __ 

17 

Compound Analysis 

3-[(1 S,2S)-1-[2 fluoro-3 5 d' -[(4S)-2-(4-
4-m;~ tmethylphenyl)­

y-3-[3-[1-[(3-

ple 

No. 

SMD­
TFA05-2 

18 

l methyloxetan-3-
y )me_thyl]indazol-5-yl] 2 

_ox01midazol-l- - -
d1hydro-4H yl]-6,7-
c ]py 'd' -pyrazolo[4 3-

\ / "me,-=' • ~ N (-+,'r ,( oo;<J-; # meth 1 m ol-1-yl]-2-

' ,4-oxadiazol-5-one N •,.,, <,; cyc(o,ro,,<]4H 

F 

f ' 

NAN : I 
LI 

N ,,,,, 

0 

l)(''N 

/N~NH 

'a~ 
0 

3-[(1 S,2S)-1-[2 fluoro-3 5 d' -[(4S)-2-(4-
, - imeth 1 h 

4-methyl-3-[ Y P enyl)-
1,2-benzoth. 3-(3-methyl-

. . rnzol-6-yl)-2 
_ox01m1dazol-l- 1 -

d1hydro-4H Y ]-6,7-
c]py 'd' -pyrazolo[4 3-

n me-5-carb ' 
(oxan-4-yl)' d onyl]-5-
meth 1 m ol-1-yl]-2-

1 y cyclo_propyl]-4H­
,2,4-oxadrnzol-5-one 

SMD­
TFA05-1 

LC/MS LC/MS 

reten- mass 

tion spectra-

time metry 

(min.) (m/z) 

1.45 908 
([M + Ht) 

1.50 854 
([M + Ht) 
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Ex-

am-

ple 

No. 

19 

20 

US 10,858,356 B2 
65 66 

TABLE 2 • -contmued 

The Obtained E xample Como p unds 2 to 50 

:-;-----------------:---~C~o:m:p~o:u:n~d--- Analysis 

3-[(1 S,2S)-1-[2 fluoro-3 5_d· -[(4S)-2-(4-
, imeth 1 h 

3-[3-[4-(2-h dr Y P enyl)­y oxyeth ) 
3-meth 1 h oxy -

Structure 

SMD­
TFA05-1 

. Y P enyl]-2 

ct A 

,,--._ oxmmidazol-l- -

N 

,:::::::-- 0---.._/ OH methyl-6,7-dih zi]-4-
pyrazolo[4,3-c] y _oAH-

'=I
N ~ I carbo l] pyndme-5-~ II _ny -5-(oxan-4 

met)mdol-1-yl]-2- -

N ,,,,, , , ,,cyc,o,ro,,,]4H-' ,4-oxadiazol-5-one 

F 

' 
N-N O -&"'O ct A ,:::::::-- 0 -y--oH 

N N I '=J \._ II 

N 

3-[(1 S,2S)-1-[2 fluoro-3 5_d· -[(4S)-2-(4-
, imeth 1 h 

3-[3-[4-(l-h y p enyl)-
methyl ydroxy-2-

met:opan-2-yl)oxy-3-
. oxyphenyl]-2-

ox01m1dazol-1-yl]-4 
methyl-6 7 d"h -

pyrazolo[4 ;_; ydroAH­
carbon 1 ]pyndme-5-

. Y l-5-(oxan-4 
yl)mdol-1-yl]-2 -

meth 1 -1 2 ~-cyclo_propyl]-4H-
' ' oxadrnzol-5-one 

SMD­
TFA05-1 

LC/MS LC/MS 

reten- mass 

tion spectra-

time metry 

(min.) (m/z) 

1.36 857 
([M + Ht) 

1.40 901 
([M + Ht) 
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ple 

No. 

21 

22 

US 10,858,356 B2 
67 68 

TABLE 2 • -contmued 

The Obtained E xample Como p unds 2 to 50 

Structure 

=:~F~--------------~--~C~o:m:p~o:u:n~d--- ~~ 
oxoim'd y phenyl)-2- SMD-

f '- ;-[(JS OS) l Corulmoo 

~ (4-eth;lsu;f;!2tS)-3-[3-
- fl 1 azol-1-yl] 2 (4 TFA05-1 

uoro-3,5-dimeth - - -

ctN-N JlO v~I 4-methyl-6,?-dih~lhe~yl)-~ 
11 

pyrazolo[4 3 • o- H-
S~ carbon 1 -c]pyndine-5-

N N l " I ']-S-(o,~-4 
\ I ~ II \j meJ )mdol-l-yl]-2-\=1 1 ylcyclopropyl]-4H-

··, ,2,4-oxadiazol-5-one 

N ,,,,,, 

0 

N 
' 

./ N~ NH 

\~ 
0 

N-,P:- 0 

,#NwN""I/ 

N ••• ,,,,,, 

0 

3-[(1 S,2S)-1-[2 fluoro-3 5 d' -[(4S)-2-(4-
, - imeth 1 h 

4-methyl-3-[ Y P enyl)-
[(3S)- 2-oxo-3-[1-

oxolan-3 l]' 
5-yl]imid -y mdazol-

dihydro-4~zol-1-yl]-6,7-
c]pyrid' -pyrazolo[4,3-

me-5-carb 
(oxan-4-yl)' d onyl]-5-
meth 1 m ol-1-yl]-2-

1 2 y cyclo_propyl]-4H-
' ,4-oxadrnzol-5-one 

SMD­
TFA05-1 

LC/MS LC/MS 

reten- mass 

tion spectra-

time metry 

(min.) (m/z) 

1.37 875 
([M + Ht) 

1.40 893 
([M + Ht) 
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ple 

No. 

23 

24 

69 

Structure 

US 10,858,356 B2 

TABLE 2-continued 

The Obtained Example Compounds 2 to 50 

Compound 

3-[(1 S,2S)-1-[2-[(4S)-2-(4-
fluoro-3,5-dimethylphenyl)-

3-[3-(4-fluoro-1-
methylindazol-5-yl)-2-
oxoimidazol-1-yl]-4-

methyl-6,7-dihydro-4H-
pyrazolo [4,3-c ]pyridine-5-

carbonyl]-5-( oxan-4-
yl)indol-1-yl]-2-

methylcyclopropyl]-4H-
1,2,4-oxadiazol-5-one 

3-[(1 S,2S)-1-[2-[(4S)-3-[3-
(1,1-dimethyl-3,4-

dihydroisochromen-6-yl)-2-
oxoimidazol-1-yl]-2-(4-

fluoro-3,5-dimethylphenyl)-
4-methyl-6,7-dihydro-4H­
pyrazolo [4,3-c ]pyridine-5-

carbonyl]-5-( oxan-4-
yl)indol-1-yl]-2-

methylcyclopropyl]-4H-
1,2,4-oxadiazol-5-one 

70 

Analysis 

Condition 

SMD­
TFA05-1 

SMD­
TFA05-1 

LC/MS LC/MS 

reten- mass 

tion spectra-

time metry 

(min.) (m/z) 

1.41 855 
([M + Ht) 

1.52 867 
([M + Ht) 
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Ex-

am-

ple 

No. 

25 

26 

0 

71 

Structure 

F 

US 10,858,356 B2 

TABLE 2 • -contmued 

The Obtained E un s 2 to 50 xample Compo d 

/2 

N---

1 

Compound 

3-[(1S,2S)-1-[2-[(4S)- -
. [4-[6- 3 [3-

(dimethylamino) • 
4-yl]-3-m pynmidin-

oxoimid~~fi~h~~yl]-2-
fluoro-3,5_dimei: l 2-(4-
4-methyl-6 7 . ylphenyl)­

, -d1hydr 4 
pyrazolo[4 3- • o- H-

carb 1' c ]pyndme-5-
ony ]-5-(oxan-4-

yl)mdol-1-yl]-2-
methylc 1 1 ye o_propyl]-4H-

,2,4-oxadrnzol-5-one 

3-[(1 S,2S)-1-[2 fluoro-3 5_d· -[(4S)-2-(4-
'3-[~~~~tphenyl)-

' N-N O J Jl-C(;/ 
N N'fi N\ 

fluoroeth 1) • ( . Y mdazol-5-yl]-2 
ox01m1dazol-1-yl]-4 -

methyl-6,7-dih dr -
pyrazolo[4 3-c] y _oAH-

carb 1' pyndme-5-
ony ]-5-(oxan-4-

'=I #N 

N ,,,,, 

m t)mdol-1-yl]-2-
i° 2 ylcyclo_propyl]-4H­
' ,4-oxadrnzol-5-one 

72 

Analysis 

Condition 

SMD­
TFA05-1 

SMD­
TFA05-1 

LC/MS 

reten­

tion 

time 

(min.) 

1.12 

1.39 

LC/MS 

mass 

spectro­

metry 

(m/z) 

918 
([M + Ht) 

869 
([M + Ht) 
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No. 

27 

28 

0 

73 

Structure 

F 

' 

US 10,858,356 B2 

TABLE 2-continued 

The Obtained Example Compounds 2 to 50 

I 

Compound 

3-[(1 S,2S)-1-[2-[(4S)-2-(4-
fluoro-3,5-dimethylphenyl)-

3-[3-(6-fluoro-1-
methylindazol-5-yl)-2-
oxoimidazol-1-yl]-4-

methyl-6,7-dihydro-4H-

F~N\ 

N-N NJlN~N 

pyrazolo [4,3-c ]pyridine-5-
carbonyl]-5-( oxan-4-

yl)indol-1-yl]-2-
methylcyclopropyl]-4H-

1,2,4-oxadiazol-5-one Li 
N ,,,, 

3-[(1 S,2S)-1-[2-[(4S)-2-(4-
fluoro-3,5-dimethylphenyl)-

3-[3-[4-fluoro-1-(2,2,2-
trifluoroethyl )indazo 1-5-yl ]-

2-oxoimidazol-1-yl]-4-
methyl-6,7-dihydro-4H­

pyrazolo [4,3-c ]pyridine-5-
carbonyl]-5-( oxan-4-

yl)indol-1-yl]-2-
methylcyclopropyl]-4H-

1,2,4-oxadiazol-5-one 

74 

Analysis 

Condition 

SMD­
TFA05-1 

SMD­
TFA05-1 

LC/MS LC/MS 

reten- mass 

tion spectra-

time metry 

(min.) (m/z) 

1.39 855 
([M + Ht) 

1.44 923 
([M + Ht) 
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Ex-

am-

ple 

No. 

29 

30 

US 10,858,356 B2 
75 

TABLE 2-continued 

The Obtained Example Compounds 2 to 50 

Structure 

)-( ~ 
y-: rrN~ ctvN )lN~N 

'=IF 

N ,,,, 

Compound 

3-[(1 S,2S)-1-[2-[(4S)-2-(4-
fluoro-3,5-dimethylphenyl)-

3-[3-[4-fluoro-1-[(3-
methyloxetan-3-

yl)methyl]indazol-5-yl]-2-
oxoimidazol-1-yl]-4-

methyl-6,7-dihydro-4H­
pyrazolo [4,3-c ]pyridine-5-

carbonyl]-5-( oxan-4-
yl)indol-1-yl]-2-

methylcyclopropyl]-4H-
1,2,4-oxadiazol-5-one 

3-[(1 S,2S)-1-[2-[(4S)-2-(4-
fluoro-3,5-dimethylphenyl)-

3-[3-[4-fluoro-1-(2-
hydroxy-2-

methylpropyl)indazol-5-yl]-
2-oxoimidazol-1-yl]-4-
methyl-6,7-dihydro-4H­

pyrazolo [4,3-c ]pyridine-5-
carbonyl]-5-( oxan-4-

yl)indol-1-yl]-2-
methylcyclopropyl]-4H-

1,2,4-oxadiazol-5-one 

76 

Analysis 

Condition 

SMD­
TFA05-1 

SMD­
TFA05-1 

LC/MS LC/MS 

reten- mass 

tion spectra-

time metry 

(min.) (m/z) 

1.40 925 
([M + Ht) 

1.36 913 
([M + Ht) 
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Ex-

am-

ple 

No. 

31 

32 

77 

Structure 

US 10,858,356 B2 

TABLE 2-continued 

The Obtained Example Compounds 2 to 50 

Compound 

3-[(1 S,2S)-1-[5-[(4S)-2,2-
dimethyloxan-4-yl]-2-[(4S)-

2-(4-fluoro-3,5-
dimethylphenyl)-3-[3-[l -(2-
methoxyethyl)indazol-5-yl]-

2-oxoimidazol-1-yl]-4-
methyl-6,7-dihydro-4H­

pyrazolo [4,3-c ]pyridine-5-
carbonyl]indol-1-yl]-2-

methylcyclopropyl]-4H-
1,2,4-oxadiazol-5-one 

3-[(1 S,2S)-1-[5-[(4S)-2,2-
dimethyloxan-4-yl]-2-[(4S)-

3-[3-(1,3-dimethyl-2-
oxobenzoimidazol-5-yl)-2-

oxoimidazol-1-yl]-2-(4-
fluoro-3,5-dimethylphenyl)-
4-methyl-6,7-dihydro-4H­
pyrazolo [4,3-c ]pyridine-5-

carbonyl]indol-1-yl]-2-
methylcyclopropyl]-4H-

1,2,4-oxadiazol-5-one 

78 

Analysis 

Condition 

SMD­
TFA05-2 

SMD­
TFA05-1 

LC/MS LC/MS 

reten- mass 

tion spectra-

time metry 

(min.) (m/z) 

1.48 909 
([M + Ht) 

1.39 895 
([M + Ht) 
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Ex-

am-

ple 

No. 

33 

34 

79 

Structure 

US 10,858,356 B2 

TABLE 2-continued 

The Obtained Example Compounds 2 to 50 

Compound 

3-[(1 S,2S)-1-[5-[(4S)-2,2-
dimethyloxan-4-yl]-2-[(4S)-

2-(4-fluoro-3,5-
dimethylphenyl)-3-[3-[l -(2-
methoxyethyl)-3-methyl-2-
oxobenzoimidazol-5-yl]-2-

oxoimidazol-1-yl]-4-
methyl-6,7-dihydro-4H­

pyrazolo [4,3-c ]pyridine-5-
carbonyl]indol-1-yl]-2-

methylcyclopropyl]-4H-
1,2,4-oxadiazol-5-one 

3-[(1 S,2S)-1-[5-[(4S)-2,2-
dimethyloxan-4-yl]-2-[(4S)-

2-(4-fluoro-3,5-
dimethylphenyl)-3-[3-(lH­

indazol-5-yl)-2-
oxoimidazol-1-yl]-4-

methyl-6,7-dihydro-4H­
pyrazolo [4,3-c ]pyridine-5-

carbonyl]indol-1-yl]-2-
methylcyclopropyl]-4H-

1,2,4-oxadiazol-5-one 

80 

Analysis 

Condition 

SMD­
TFA05-1 

SMD­
TFA05-1 

LC/MS LC/MS 

reten- mass 

tion spectra-

time metry 

(min.) (m/z) 

1.41 939 
([M + Ht) 

1.37 851 
([M + Ht) 
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Ex-

am-

ple 

No. 

35 

36 

US 10,858,356 B2 
81 

TABLE 2-continued 

The Obtained Example Compounds 2 to 50 

Structure 

)-( ~/ 
')J: (')--N; ctN-N NAN~N 

\d F 

N ,,,, 

Compound 

3-[(1 S,2S)-1-[5-[(4S)-2,2-
dimethyloxan-4-yl]-2-[(4S)-

2-(4-fluoro-3,5-
dimethylphenyl)-3-[3-[4-

fluoro-1-(2,2,2-
trifluoroethyl )indazo 1-5-yl ]-

2-oxoimidazol-1-yl]-4-
methyl-6,7-dihydro-4H­

pyrazolo [4,3-c ]pyridine-5-
carbonyl]indol-1-yl]-2-

methylcyclopropyl]-4H-
1,2,4-oxadiazol-5-one 

3-[(1 S,2S)-1-[5-[(4S)-2,2-
dimethyloxan-4-yl]-2-[(4S)-

2-(4-fluoro-3,5-
dimethylphenyl)-3-[3-[4-

fluoro-1-(2-
methoxyethyl)indazol-5-yl]-

2-oxoimidazol-1-yl]-4-
methyl-6,7-dihydro-4H­

pyrazolo [4,3-c ]pyridine-5-
carbonyl]indol-1-yl]-2-

methylcyclopropyl]-4H-
1,2,4-oxadiazol-5-one 

82 

Analysis 

Condition 

SMD­
TFA05-1 

SMD­
TFA05-1 

LC/MS LC/MS 

reten- mass 

tion spectra-

time metry 

(min.) (m/z) 

1.51 951 
([M + Ht) 

1.46 927 
([M + Ht) 
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Ex-

am-

ple 

No. 

37 

38 

83 

Structure 

US 10,858,356 B2 

TABLE 2-continued 

The Obtained Example Compounds 2 to 50 

Compound 

3-[(1 S,2S)-1-[5-[(4S)-2,2-
dimethyloxan-4-yl]-2-[(4S)-

2-(4-fluoro-3,5-
dimethylphenyl)-3-[3-[4-

fluoro-1-[ (3-methyloxetan-
3-yl)methyl]indazol-5-yl]-2-

oxoimidazol-1-yl]-4-
methyl-6,7-dihydro-4H­

pyrazolo [4,3-c ]pyridine-5-
carbonyl]indol-1-yl]-2-

methylcyclopropyl]-4H-
1,2,4-oxadiazol-5-one 

3-[(1 S,2S)-1-[5-[(4S)-2,2-
dimethyloxan-4-yl]-2-[(4S)-

2-(4-fluoro-3,5-
dimethylphenyl)-3-[3-[4-
fluoro-1-(2-hydroxy-2-

methylpropyl)indazol-5-yl]-
2-oxoimidazol-1-yl]-4-
methyl-6,7-dihydro-4H­

pyrazolo [4,3-c ]pyridine-5-
carbonyl]indol-1-yl]-2-

methylcyclopropyl]-4H-
1,2,4-oxadiazol-5-one 

84 

Analysis 

Condition 

SMD­
TFA05-1 

SMD­
TFA05-1 

LC/MS LC/MS 

reten- mass 

tion spectra-

time metry 

(min.) (m/z) 

1.46 953 
([M + Ht) 

1.42 941 
([M + Ht) 
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Ex-

am-

ple 

No. 

39 

40 

85 

Structure 

F 

' 

US 10,858,356 B2 

TABLE 2-continued 

The Obtained Example Compounds 2 to 50 

Compound 

3-[(1 S,2S)-1-[5-[(4S)-2,2-
dimethyloxan-4-yl]-2-[(4S)-

2-(4-fluoro-3,5-
dimethylphenyl)-4-methyl-
3-[3-(2-methyl-3-oxo-1,4-

dihydroisoquinolin-6-yl)-2-

~~/ 

J)-_N)lN~O 

l __ J ... ,,,. bl 

oxoimidazol-1-yl]-6,7-
dihydro-4H-pyrazolo[4,3-

c ]pyridine-5-carbonyl]indol-
1-yl]-2-methylcyclopropyl]-
4H-1,2,4-oxadiazol-5-one 

N ••• ,,,,,, 

3-[(1 S,2S)-1-[5-[(4S)-2,2-
dimethyloxan-4-yl]-2-[(4S)-

2-(4-fluoro-3,5-
dimethylphenyl)-3-[3-[4-
fluoro-1-[(3S)-oxolan-3-

yl]indazol-5-yl]-2-
oxoimidazol-1-yl]-4-

methyl-6,7-dihydro-4H­
pyrazolo [4,3-c ]pyridine-5-

carbonyl]indol-1-yl]-2-
methylcyclopropyl]-4H-

1,2,4-oxadiazol-5-one 

86 

Analysis 

Condition 

SMD­
TFA05-1 

SMD­
TFA05-1 

LC/MS LC/MS 

reten- mass 

tion spectra-

time metry 

(min.) (m/z) 

1.33 894 
([M + Ht) 

1.46 939 
([M + Ht) 

Conjupro EX1008 
Page 50 of 166



Ex-

am-

ple 

No. 

41 

42 

US 10,858,356 B2 
87 

TABLE 2-continued 

The Obtained Example Compounds 2 to 50 

Structure 

F 

f ' - I 

N N ~ 
\d F 

N ,,,, 

0 

1----t A, 
Y:: ()--N; 

J)-NAN~N 

l __ ) .... ,,.. \d F N ••• ,,,,,, 

Compound 

3-[(1 S,2S)-1-[2-[(4S)-2-(4-
fluoro-3,5-dimethylphenyl)-

3-[3-(4-fluoro-1-
methylindazol-5-yl)-2-
oxoimidazol-1-yl]-4-

methyl-6,7-dihydro-4H-
pyrazolo [4,3-c ]pyridine-5-

carbonyl ]-5-[ (2S,4S)-2-
methyloxan-4-yl]indol-1-
yl]-2-methylcyclopropyl]-
4H-1,2,4-oxadiazol-5-one 

3-[(1 S,2S)-1-[2-[(4S)-2-(4-
chloro-3,5-dimethylphenyl)-

3-[3-[4-fluoro-1-(2,2,2-
trifluoroethyl )indazo 1-5-yl ]-

2-oxoimidazol-1-yl]-4-
methyl-6,7-dihydro-4H­

pyrazolo [4,3-c ]pyridine-5-
carbonyl]-5-[(4S)-2,2-

dimethyloxan-4-yl]indol-1-
yl]-2-methylcyclopropyl]-
4H-1,2,4-oxadiazol-5-one 

88 

Analysis 

Condition 

SMD­
TFA05-1 

SMD­
TFA05-1 

LC/MS LC/MS 

reten- mass 

tion spectra-

time metry 

(min.) (m/z) 

1.44 869 
([M + Ht) 

1.56 967 
([M + Ht) 
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TABLE 2 • -contmued 

The Obtained E xample Como p unds 2 to 50 

Ex-

am-

ple 

No. 

- -----------~S~tru:c:tu:r~e---
Compound 

43 C 

N-N (Y~_J-

ctNC/~-> 
,, 

44 Cl 

f ' F 

(tNCr ~ i} 

3-[(1 S,2S)-1-[2 chloro-3 5 d. -[(4S)-2-(4-
, - imeth 1 h 

3-[3-[4-fl Y P enyl)-
meth uoro-1-(2-

2 oxy_ethyl)indazol-5 l] 
-oxmmidazol-1- -y -

methyl-6,7-dih ru"l]-4-
pyrazolo[4,3-c] y _oAH-

carbon pyndme-5-
d. yl]-S-[(4S)-2 2 

imethyloxan- • ' -
yl]-2-meth 1 4-yl]mdol-1-
4H-124- y cydopropyl]-

' ' oxadrnzol-5-one 

3-[(1 S,2S)-1-[2 chloro-3 5 d. -[(4S)-2-(4-
3-[3-[4-~ imethylphenyl)-

tr
. uoro-1 (2 2 
ifluoroeth l)" - , ,2-
2-oxoim~a~:f~t_01;(yl]-
methyl-6,7-dih ru" -4-

pyrazolo[4,3-c] y _oAH-
carb pyndme-5-

onyl]-5-( oxan-4 
met)mdol-1-yl]-2- -

1 2 tcyclo_propyl]-4H­
' ' oxadrnzol-5-one 

90 

Analysis 

Condition 

SMD­
TFA05-1 

SMD­
TFA05-1 

LC/MS 

reten-

tion 

time 

(min.) 

1.53 

1.50 

LC/MS 

mass 

spectra-

metry 

(m/z) 

943 
([M + Ht) 

939 
([M + Ht) 
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TABLE 2 • -contmued 

The Obtained E xample Com pounds 2 to 50 

Ex-

am-

~
;;--------~~=;;:;.'.'.Stru:ctu~:re~ ______________ ..'.:::~'.... __ 

45 

C, Cm,•o=< """'"'' Condition 

0- 3-[(1S,2S)-1-[2 chloro-3 5-d· -[(4S)-2-(4-, 1methyl h SMD-
3-[3-[4-fl p enyl)- TFA05-1 

th uoro-1-(2 

ctN-N )l q;N me2-~:~i:~~~:~~oi-Ji-yl]-

ple 

No. 

46 

~ I \ methyl-6,7-dih y 4-

N

# ···,,,, N'=JN :,..._F /, N pyrazolo[4 3- ] ydroAH-

~ // carbo l] c pyndme-5-_ny -5-(oxan-4 
yl)mdol-1-yl]-2 -

methylcy 1 -1 2 c opropyl]-4H-
,, , ,4-oxadiazol-5-one 

F 

f ' F 

ocNtr ~I} 
,, 

3-[(1 S,2S)-1-[2 fluoro-3-meth -[(4S)-2-(4-
[3-[4-fl ylphenyl)-3-

. uoro-1-(2 2 
tnfluoroeth 1). , ,2-

2_ . _Y mdazol-5- l] 
ox01m1dazol-l- y -

methyl-6,7-dih yl]-4-
pyrazolo[4 3- ] ydroAH­

carbo l] c pyndme-5-
_ny -5-(oxan-4 

yl)mdol-1-yl]-2 -
methyl -1 2 cyclopropyl]-4H-

' ,4-oxadiazol-5-one 

SMD­
TFA05-1 

LC/MS LC/MS 

reten- mass 

tion spectra-

time metry 

(min.) (m/z) 

1.46 915 
([M + Ht) 

1.39 909 
([M + Ht) 
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TABLE 2 • -contmued 

The Obtained E xample Como p unds 2 to 50 

Ex-

am-

ple 

No. 

- -----------~S~tru:c:tu:r~e---

47 

48 

Compound 

3-[(1S,2S)-1-[2-[(4S)-3- 3-
[4-fluoro-1-(2 [ 

methoxyethyl)indaz -
2-oxoimidazol-1- ol-5-yl]­
fluoro-3-meth yl]-2-(4-
methyl-6,7_l~p:nyl)-4-

pyrazolo[4,3-c] y _oAH-
carb pyndme-5 

onyl]-5-(oxan-4 -
yl)mdol-1-yl]-2 -

methyl -1 2 cyclopropyl]-4H-
' ,4-oxadiazol-5-one 

3-[(1S,2S)-1-[ dimethylo 5-[(4S)-2,2-
xan-4-yl]-2 

3-[3-[4-fl -[(4S)-uoro-1-(2 
methoxyethyl)indaz -
2-oxoimidazol-1- ol-5-yl]­
fluoro-3-meth yl]-2-(4-
meth 1-6 ylphenyl)-4-

y ,7-dihydr 
pyrazolo[4 3 _o-4H-

carbonyl]' -~]pyndine-5-
meth 1 m ol-1-yl]-2-

1 2 y cyclo_propyl]-4H-
' ,4-oxadrnzol-5-one 

94 

Analysis 

Condition 

SMD­
TFA05-1 

SMD­
TFA05-1 

LC/MS 

reten-

tion 

time 

(min.) 

1.34 

1.41 

LC/MS 

mass 

spectra-

metry 

(m/z) 

885 
([M + Ht) 

913 
([M + Ht) 
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TABLE 2-continued 

The Obtained Example Compounds 2 to 50 

Ex­
am­
ple 
No. 

49 

50 

Structure 

55 

The compounds in Table 2-1 have rotational isomers, and 
by way of example, the 1 H-NMR of Example 2 compound 
is shown below. 

Rotational Isomer A 
1H-NMR (600 MHz, CDC13) b: 11.29 (lH, s), 8.40 (lH, 60 

d, J=5.2 Hz), 7.93 (lH, s), 7.74 (lH, d, J=l.5 Hz), 7.70 (lH, 
d, J=8.6 Hz), 7.56 (lH, s), 7.45 (lH, dd, J=9.0, 1.5 Hz), 7.38 
(lH, d, J=9.0 Hz), 7.28 (lH, m), 7.14 (lH, d, J=5.2 Hz), 7.04 
(2H, d, JHp=5.9 Hz), 6.82 (lH, s), 6.59 (lH, d, J=3.0 Hz), 
6.08 (lH, d, J=3.0 Hz), 4.96 (lH, d, J=16.0 Hz), 4.92 (lH, 65 

d, J=16.0 Hz), 4.69 (lH, ddd, J=13.l, 4.4, 4.4 Hz), 4.06 (3H, 
s), 3.75 (lH, ddd, J=13.l, 9.5, 5.0 Hz), 3.07 (2H, m), 2.97 

Compound 

3-[(1 S,2S)-1-[2-[(4S)-3-[3-
( 4-chloro-1-methylindazol-
5-yl)-2-oxoimidazol-1-yl]-

2-(4-fluoro-3-
methylphenyl)-4-methyl-

6,7-dihydro-4H­
pyrazolo [4,3-c ]pyridine-5-

carbonyl]-5-[(4S)-2,2-
dimethyloxan-4-yl]indol-1-
yl]-2-methylcyclopropyl]-
4H-1,2,4-oxadiazol-5-one 

Analysis 
Condition 

SMD-
TFA05-1 

3-[(1S,2S)-1-[5-[(4S)-2,2- SMD-
dimethyloxan-4-yl]-2-[(4S)- TFA05-1 

2-(4-fluoro-3-
methylphenyl)-4-methyl-3-
[3-(l -methylindazol-5-yl)-
2-oxoimidazol-1-yl]-6,7-

dihydro-4H­
pyrazolo [4,3-c ]pyridine-5-

carbonyl]indol-1-yl]-2-
methylcyclopropyl ]-

4H-1,2,4-oxadiazol-5-one 

LC/MS LC/MS 
reten- mass 
tion spectra-
time metry 

(min.) (m/z) 

1.42 885 
([M + Ht) 

1.37 851 
([M + Ht) 

(2H, q, J=7.6 Hz), 2.26 (3H, s), 2.25 (6H, s), 1.88 (lH, s), 
1.51 (2H, m), 1.37 (3H, t, J=7.6 Hz), 1.17 (3H, d, J=5.6 Hz). 

Rotational Isomer B 
1H-NMR (600 MHz, CDC13 ) b: 11.29 (lH, s), 8.44 (lH, 

d, J=5.2 Hz), 8.04 (lH, s), 7.90 (lH, d, J=l.4 Hz), 7.73 (lH, 
d, J=8.8 Hz), 7.63 (lH, dd, J=9.0, 1.4 Hz), 7.60 (lH, s), 7.51 
(lH, d, J=9.0 Hz), 7.30 (lH, m), 7.20 (lH, d, J=5.2 Hz), 7.11 
(2H, d, JHF=6.0 Hz), 6.81 (lH, s), 6.71 (lH, d, J=3.0 Hz), 
6.22 (lH, d, J=3.0 Hz), 5.24 (lH, d, J=16.3 Hz), 4.64 (lH, 
d, J=16.3 Hz), 4.45 (lH, ddd, J=13.5, 4.6, 4.0 Hz), 4.12 (3H, 
s), 3.87 (lH, ddd, J=13.5, 10.2, 3.8 Hz), 3.17 (lH, ddd, Conjupro EX1008 
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J=15.5, 10.2, 4.6 Hz), 3.02 (lH, m), 3.00 (2H, q, J=7.6 Hz), 
2.30 (3H, s), 2.28 (6H, s), 1.96 (lH, dd, J=6.0 Hz), 1.64 (lH, 

98 
m), 1.58 (lH, dd, J=9.4, 6.0 Hz), 1.39 (3H, t, J=7.6 Hz), 1.19 
(3H, d, J 6.1 Hz). 

TABLE 2-2 

2-0xoimidazole compound that was used 

Example No. 

2-5 
(Compound 2g) 

6 
(Compound 6i) 

2-0xoimidazole compound 

LC/MS LC/MS 

retention mass 

Analysis time 

Compound Condition (min.) 

3-[(1S,2S)-1-[5-(2-ethyl-3- SMD- 0.86 
methylpyridin-4-yl)-2-[2- FA05-3 

(4-fluoro-3,5-
dimethylphenyl)-3-(2-oxo-

1H-imidazol-3-yl)-6,7-
dihydro-4H-pyrazolo[4,3-

c]pyridine-5-
carbonyl]indol-1-yl]-2-
methylcyclopropyl]-4H-

1,2,4-oxadiazol-5-one 

3-[(1S,2S)-1-[2-[2-(4- SMD-
fluoro-3,5- FA05-2 

dimethylphenyl)-3-(2-oxo-
1H-imidazol-3-yl)-6,7-

dihydro-4H-pyrazolo[4,3-
c ]pyridine-5-carbonyl]-5-

(2-methoxy-3-
methylpyridin-4-yl)indol-

1-yl]-2-
methylcyclopropyl]-4H-

1,2,4-oxadiazol-5-one 

1.33 

spectro­

metry (m/z) 

728 
([M + Ht) 

730 
([M + Ht) 

Conjupro EX1008 
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7 
(Compound 7c) 

8-10 
(Compound Sc) 
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TABLE 2-2-continued 

2-Oxoimidazole compound that was used 

LC/MS LC/MS 

retention mass 

Analysis time 

2-Oxoimidazole compound Compound Condition (min.) 

spectro­

metry (m/z) 

v.-
J)-_N)lNH 

l __ j LI 
N 

si-
N-N )l 

A>--N NH 

l __ j LI 
N 

A 
N 0 

\__J 

3-[(1S,2S)-1-[5-(2,2- SMD- 1.22 
dimethylmorpholin-4-yl)-2- FA05-3 

[2-(4-fluoro-3,5-
dimethylphenyl)-3-(2-oxo-

1H-imidazol-3-yl)-6,7-
dihydro-4H-pyrazolo[4,3-

c]pyridine-5-
carbonyl]indol-1-yl]-2-
methylcyclopropyl]-4H-

1,2,4-oxadiazol-5-one 

3-[(1S,2S)-1-[2-[2-(4- SMD-
fluoro-3,5- FA05-1 

dimethylphenyl)-3-(2-oxo-
1H-imidazol-3-yl)-6,7-

dihydro-4H-pyrazolo[4,3-
c ]pyridine-5-carbonyl]-5-
( oxan-4-yl)indol-1-yl]-2-
methylcyclopropyl]-4H-

1,2,4-oxadiazol-5-one 

1.19 

722 
([M +HJ•) 

693 
([M +HJ•) 
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11-13 
(Compound llm) 

14 
(Compound 14d) 

0 
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TABLE 2-2-continued 

2-Oxoimidazole compound that was used 

LC/MS LC/MS 

retention mass 

Analysis time 

2-Oxoimidazole compound Compound Condition (min.) 

spectro­

metry (m/z) 

si-
N-N )l 

N NH 

bl 
N ,,,, 

3-[(1S,2S)-1-[2-[(4S)-2-(4- SMD- 1.33 
fluoro-3,5- FA05-1 

dimethylphenyl)-4-methyl-
3-(2-oxo-1 H-imidazol-3-

yl)-6,7-dihydro-4H­
pyrazolo[ 4,3-c ]pyridine-5-
carbonyl]-5-(2-methoxy-3-
methylpyridin-4-yl)indol-

1-yl]-2-
methylcyclopropyl]-4H-

1,2,4-oxadiazol-5-one 

3-[(1S,2S)-1-[2-[(4S)-2-(4- SMD-
fluoro-3,5- FA05-1 

dimethylphenyl)-4-methyl-
3-(2-oxo-1 H-imidazol-3-

yl)-6,7-dihydro-4H-
pyrazolo[ 4,3-c ]pyridine-5-

carbonyl]-5-(3-fluoro-2-
methylpyridin-4-yl)indol-

1-yl]-2-
methylcyclopropyl]-4H-

1,2,4-oxadiazol-5-one 

1.15 

744 
([M +HJ•) 

732 
([M +HJ•) 
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Example No. 

15 
(Compound 15d) 

16-30 
(Compound 16a) 

US 10,858,356 B2 
103 104 

TABLE 2-2-continued 

2-Oxoimidazole compound that was used 

LC/MS LC/MS 

retention mass 

Analysis time 

2-Oxoimidazole compound Compound Condition (min.) 

spectro­

metry (m/z) 

si-
N-N )l 

A>--N NH 

l .. J ... ,,,,. bl 
N ,,,, 

3-[(1S,2S)-1-[5-[2- SQD- 0.67 
(dimethylamino)-3- FA05-1 

methylpyridin-4-yl]-2-
[ ( 4S)-2-( 4-fluoro-3 ,5-

dimethylphenyl)-4-methyl-
3-(2-oxo-1 H-imidazol-3-

yl)-6,7-dihydro-4H­
pyrazolo[ 4,3-c ]pyridine-5-

carbonyl]indol-1-yl]-2-
methylcyclopropyl]-4H-

1,2,4-oxadiazol-5-one 

3-[(1S,2S)-1-[2-[(4S)-2-(4- SMD-
fluoro-3,5- FA05-1 

dimethylphenyl)-4-methyl-
3-(2-oxo-1 H-imidazol-3-

yl)-6,7-dihydro-4H-
pyrazolo[ 4,3-c ]pyridine-5-

carbonyl]-5-( oxan-4-
yl)indol-1-yl]-2-

methylcyclopropyl]-4H-
1,2,4-oxadiazol-5-one 

1.21 

757 
([M +HJ•) 

707 
([M +HJ•) 
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Example No. 

31-40 
(Compound 311) 

41 
(Compound 41f) 

0 

0 

US 10,858,356 B2 
105 106 

TABLE 2-2-continued 

2-Oxoimidazole compound that was used 

2-Oxoimidazole compound 

Y.-
N-N )l_ 

N NH 

LI 
N ,,,, 

Y.-
N-N N)l_NH 

LI 
N ,,,, 

LC/MS LC/MS 

retention mass 

Analysis time 

Compound Condition (min.) 

spectro­

metry (m/z) 

3-[(1S,2S)-1-[5-[(4S)-2,2- SMD- 1.29 
dimethyloxan-4-yl]-2- FA05-1 
[ ( 4S)-2-( 4-fluoro-3 ,5-

dimethylphenyl)-4-methyl-
3-(2-oxo-1 H-imidazol-3-

yl)-6,7-dihydro-4H-
pyrazolo[ 4,3-c ]pyridine-5-

carbonyl]indol-1-yl]-2-
methylcyclopropyl]-4H-

1,2,4-oxadiazol-5-one 

3-[(1S,2S)-1-[2-[(4S)-2-(4- SQD-
fluoro-3,5- FA05-1 

dimethylphenyl)-4-methyl-
3-(2-oxo-1 H-imidazol-3-

yl)-6,7-dihydro-4H-
pyrazolo[ 4,3-c ]pyridine-5-

carbonyl]-5-[(2S,4S)-2-
methyloxan-4-yl]indol-1-
yl]-2-methylcyclopropyl]-
4H-1,2,4-oxadiazol-5-one 

0.96 

735 
([M +HJ•) 

722 
([M +HJ•) 
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Example No. 

42-43 
(Compound 42g) 

44-45 
(Compound 44a) 

US 10,858,356 B2 
107 108 

TABLE 2-2-continued 

2-Oxoimidazole compound that was used 

2-Oxoimidazole compound 

v.-
N-N N)lNH 

LI 
N ,,,, 

0 

si-
N-N )l 

~N NH 

l __ ) ... ,,,,. LI N •• ,,,,,,, 

LC/MS LC/MS 

retention mass 

Analysis time 

Compound Condition (min.) 

spectro­

metry (m/z) 

3-[(1S,2S)-1-[2-[(4S)-2-(4- SMD- 1.34 
chloro-3,5- FA05-1 

dimethylphenyl)-4-methyl-
3-(2-oxo-1 H-imidazol-3-

yl)-6,7-dihydro-4H-
pyrazolo[ 4,3-c ]pyridine-5-

carbonyl]-5-[(4S)-2,2-
dimethyloxan-4-yl]indol-1-
yl]-2-methylcyclopropyl]-
4H-1,2,4-oxadiazol-5-one 

3-[(1S,2S)-1-[2-[(4S)-2-(4- SMD-
chloro-3,5- FA05-1 

dimethylphenyl)-4-methyl-
3-(2-oxo-1 H-imidazol-3-

yl)-6,7-dihydro-4H-
pyrazolo[ 4,3-c ]pyridine-5-

carbonyl]-5-( oxan-4-
yl)indol-1-yl]-2-

methylcyclopropyl]-4H-
1,2,4-oxadiazol-5-one 

1.27 

751 
([M +HJ•) 

723 
([M +HJ•) 
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Example No. 

46-47 
(Compound 46f) 

48-50 
(Compound 48a) 

Example 

No. 

2 
12 
15 
50 

0 

US 10,858,356 B2 
109 

TABLE 2-2-continued 

2-0xoimidazole compound that was used 

2-0xoimidazole compound 

s:50 
N-N )l 

N NH 

bl 
, N ,,,, 

Compound 

3-[ (1 S,2S)-1-[2-[ (4S)-2-(4-
fluoro-3-methylphenyl)-4-

methyl-3-(2-oxo-lH-
imidazol-3-yl)-6,7-

dihydro-4H-pyrazolo[4,3-
c ]pyridine-5-carbonyl]-5-
( oxan-4-yl)indol-1-yl]-2-
methylcyclopropyl]-4H-

1,2,4-oxadiazol-5-one 

Analysis 
Condition 

SMD-
FA05-1 

3-[(1S,2S)-1-[5-[(4S)-2,2- SMD-
dimethyloxan-4-yl]-2- FA05-1 

[(4S)-2-(4-fluoro-3-
methylphenyl)-4-methyl-3-
(2-oxo-1H-imidazol-3-yl)-

6,7-dihydro-4H-
pyrazolo[ 4,3-c ]pyridine-5-

carbonyl]indol-1-yl]-2-
methylcyclopropyl]-4H-

1,2,4-oxadiazol-5-one 

110 

LC/MS LC/MS 
retention mass 

time spectra-
(min.) metry (m/z) 

1.16 693 
([M + Ht) 

1.24 721 
([M +HJ•) 

TABLE 2-3 TABLE 2-3-continued 
55 

Halogen compound that was used Halogen compound that was used 

Halogen compound 

60 

65 

Example 

No. 

3 
18 

Halogen compound 

~N 

Br)l)_s; 
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Example 
No. 

4 

6 
13 

7 
11 
16 
31 

9 

10 

14 
22 

111 
TABLE 2-3-continued 

Halogen compound that was used 

Halogen compound 

US 10,858,356 B2 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

Example 
No. 

17 

19 

20 

21 

23 
41 
50 

24 

25 

26 

112 
TABLE 2-3-continued 

Halogen compound that was used 

Halogen compound 

kl 
~N\N 

Br~ 

N~ 
N 

/2 
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Example 

No. 

27 

28 
35 
42 
44 
46 

29 
37 

30 
38 

32 

33 

34 

US 10,858,356 B2 
113 

TABLE 2-3-continued 

Halogen compound that was used 

Halogen compound 

F 

r+/ 
rYN> 

Br~ 

F 

rk:H 

rYN> 
Br~ 

F 

10 

15 

20 

25 

30 

35 

40 

45 

Example 

No. 

36 
43 
45 
47 
48 

39 

40 

49 

114 
TABLE 2-3-continued 

Halogen compound that was used 

Halogen compound 

9 
rYN> 

Br~ 

F 

The 2-oxoimidazole compound (3-[(1S,2S)-1-[5-(2-
ethyl-3-methy lpyridin-4-y 1)-2-[2-( 4-fluoro-3 ,5-dimethyl­
phenyl )-3-(2-oxo- l H-imidazol-3-yl)-6, 7-dihydro-4H-pyra­
zolo[ 4,3-c ]pyridine-5-carbonyl]indol-1-yl]-2-

50 methylcyclopropyl]-4H-1,2,4-oxadiazol-5-one, Compound 
2g) used in the synthesis of Example Compounds 2 to 5 was 
synthesized by the following process. 

55 
[Chemical Formula 19] 

60 
(2-1) - ~ (2-2) -

H2N ClH 

2a 2b 
65 
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2c 

2f 

US 10,858,356 B2 
115 

-continued 
NHK cYN 
N 
H 

2e 

OH 

lb 

(2-3) 

le 

(2-4) 

(2-5) -----

10 

15 

20 

25 

30 

116 
-continued 

Y.-
N-N )l 
~ # N NH 

bl 

2g 

Step 2-1 

4-Fluoro-3,5-dimethyl aniline hydrochloride 
(Compound 2b) 

4-Fluoro-3,5-dimethylaniline (Compound 2a, 3.97 g, 28.5 
mmol) was added at room temperature while concentrated 
hydrochloric acid (20 mL) and water (20 mL) were stirred. 

35 The reaction mixture was stirred for 1 h. at that temperature, 
then the solid in the reaction mixture was collected by 
filtration and dried. To the obtained solid was added 
methoxycyclopentane (20 mL), and the mixture was stirred 
at 50° C. for 1 h., then at room temperature for 1.5 h. The 

40 precipitated solid was collected by filtration and washed 
with methoxycyclopentane (12 mL). The obtained solid was 
dried under reduced pressure to obtain titled Compound 2b 
(4.88 g, yield 97%) as an off-white solid. 

The compound was directly put to use in the next step, 
45 <Step 2-2>. 

50 

Step 2-2 

( 4-Fluoro-3,5-dimethylphenyl)hydrazine 
hydrochloride (Compound 2c) 

To Compound 2b (1.00 g, 5.69 mmol) obtained in Step 
2-1 was added concentrated hydrochloric acid (10 mL), and 
an aqueous solution (2.4 mL of water) of sodium nitrite (511 

55 mg, 7.40 mmol) was added over a period of 1 min. while the 
mixture was stirred vigorously at 0° C., then the mixture was 
stirred at 0° C. for 30 min. Then, an aqueous solution (2.4 
mL of water) of tin(II) chloride (2.27 g, 12.0 mmol) was 
added over a period of 2 min. Further, water (7 mL) was 

60 added, and the mixture was stirred at room temperature for 
1 h. The solid in the reaction mixture was collected by 
filtration and washed with water (2 mL). Then, it was dried 
to obtain the titled Compound 2c (1.75 g, yield 77%, content 
48%) as a grey solid. 

65 LC/MS mass spectrometry: m/z 155 ([M+Hr). 
LC/MS retention time: 0.54 min. (Analysis Condition: 

SMD-FA05-1). Conjupro EX1008 
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Step 2-3 

tert-Butyl 3-amino-2-( 4-fluoro-3,5-dimethylphenyl)-
6, 7-dihydro-4H-pyrazolo[ 4,3-c ]pyridine-5-carboxy­

late (Compound 2d) 

The titled compound was obtained from Compound 1 b 
obtained in Step 1-1 and Compound 2c obtained in Step 2-2 
by performing an operation similar to Step 1-2 of Example 10 
1 using an appropriate reagent. 

LC/MS mass spectrometry: rn/z 361 ([M+Hr). 

LC/MS retention time: 1.04 min. (Analysis Condition: 
SMD-FA05-3). 

Step 2-4 

tert-Butyl 3-(2,2-dimethoxyethylcarbamoylamino )-
2-( 4-fluoro-3,5-dimethylphenyl)-6, 7-dihydro-4H­

pyrazolo[ 4,3-c ]pyridine-5-carboxylate (Compound 
2e) 

15 

20 

The titled compound was synthesized from Compound 2d 25 
obtained in Step 2-3 by performing an operation similar to 
Step 1-3 of Example 1 using an appropriate reagent. 

LC/MS mass spectrometry: rn/z 492 ([M+Hr). 

LC/MS retention time: 1.07 min. (Analysis Condition: 
SMD-FA05-3). 

Step 2-5 

3-[2-( 4-Fluoro-3,5-dimethylphenyl)-4,5,6, 7-tetrahy­
dropyrazolo[ 4,3-c ]pyridin-3-yl]-1 H-imidazol-2-one 

hydrochloride (Compound 2f) 

30 

35 

The titled compound was synthesized from Compound 2e 40 
obtained in Step 2-4 by performing an operation similar to 
Step 1-4 of Example 1 using an appropriate reagent. 

LC/MS mass spectrometry: rn/z 328 ([M+Hr). 

LC/MS retention time: 0.61 min. (Analysis Condition: 
SMD-FA05-3). 

Step 2-6 

3-[ (1 S,2S)-1-[ 5-(2-Ethyl-3-methylpyridin-4-yl)-2-[2-
( 4-fluoro-3,5-dimethylphenyl)-3-(2-oxo-1 H-imida­

zol-3-yl)-6, 7-dihydro-4H-pyrazolo[ 4,3-c ]pyridine-5-
carbonyl]indol-1-yl]-2-methylcyclopropyl]-4H-1,2, 

4-oxadiazol-5-one (Compound 2g) 

The titled compound was synthesized from Compound 2f 
obtained in Step 2-5 and Compound lo obtained in Step 1-9 
by performing an operation similar to Step 1-10 of Example 
1 using an appropriate reagent. 

The 2-oxoimidazole compound (3-[(1S,2S)-1-[2-[2-(4-
fluoro-3,5-dimethylphenyl)-3-(2-oxo-1H-imidazol-3-yl)-6, 
7-dihydro-4H-pyrazolo[ 4,3-c ]pyridine-5-carbonyl]-5-(2-
methoxy-3-methylpyridin-4-yl)indol-1-yl]-2-

45 

50 

55 

60 

methy lcyclopropyl ]-4H-1,2,4-oxadiazol-5-one, Compound 65 

6i) used in the synthesis of Example Compound 6 was 
synthesized by the following process. 

OH 

0 

0 

6a 

( 
N 

6c 

0 

t:>('N 
I ~ 

N 

6d 

6e 

118 

Br 

[Chemical Formula 20] 

6b 

(6-1) 

Br 

Br 

Br 

lk 

(6-2) 

(6-3) -----

(6-4) -
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OH 

0 

OH 

6h 

119 
-continued 

Br 

'K_ 
6g 

(6-5) 

si:-
N-N )l 

c{N~NH 

~ ClH 

2f 

(6-6) 

Y,-
N-N )l 

~N NH 

l __ j LI 
N 

6i 

Step 6-1 

5-Bromo-1-(cyanomethyl)-N-methyl-N-phenylin­
dole-2-carboxamide (Compound 6c) 

The titled compound was synthesized from 5-bromo-1-
( cyanomethyl)indole-2-carboxylic acid (Compound 6a) and 
N-methylaniline (Compound 6b) by performing an opera­
tion similar to Step 1-10 of Example 1 using an appropriate 
reagent. 

120 
LC/MS mass spectrometry: m/z 368 ([M+Hr). 
LC/MS retention time: 1.25 min. (Analysis Condition: 

SMD-FA05-3). 

5 Step 6-2 

10 

15 

20 

5-Bromo-1-[ (1 S,2S)-1-cyano-2-methylcyclopropyl]­
N-methyl-N-phenylindole-2-carboxamide (Com­

pound 6d) 

The titled compound was synthesized from Compound 6c 
obtained in Step 6-1 by performing an operation similar to 
Step 1-6 of Example 1 using an appropriate reagent. 

LC/MS retention time: 1.37 min. (Analysis Condition: 
SMD-FA05-l). 

1H-NMR (400 MHz, DMSO-d6 ) Ii: 7.69 (lH, s), 7.65-
7.25 (7H, m), 6.02 (lH, brs), 3.44 (3H, s), 3.31 (3H, d, J=9.5 
Hz), 2.04-1.74 (3H, m). 

Step 6-3 

5-Bromo-N-methyl-1-[ (1 S,2S)-2-methyl-1-(5-oxo-
4H-1,2,4-oxadiazol-3-yl)cyclopropyl]-N-phenylin­

dole-2-carboxamide (Compound 6e) 

25 The titled compound was synthesized from Compound 6d 
obtained in Step 6-2 by performing an operation similar to 
Step 1-8 of Example 1 using an appropriate reagent. 

LC/MS mass spectrometry: m/z 467 ([M+Hr). 
LC/MS retention time: 1.33 min. (Analysis Condition: 

30 SMD-FA05-01). 

Step 6-4 

5-Bromo-1-[ (1 S,2S)-2-methyl-1-( 5-oxo-4H-1,2,4-
35 oxadiazol-3-yl)cyclopropyl]indole-2-carboxylic acid 

(Compound 6f) 

A mixture of Compound 6e (9.70 g, 20.8 mmol) obtained 
in Step 6-3, potassium hydroxide (11.7 g, 208 mmol), and 

40 methoxyethanol ( 41.5 mL) was stirred at 100° C. for 4 h. 6N 
Hydrochloric acid (51.9 mL) was added under ice cold 
condition, and the suspension was stirred at room tempera­
ture for 30 min. The solid was collected by filtration and 
washed with water (29.1 mL), then dried under reduced 

45 pressure to obtain the titled Compound 6f (7.42 g, yield 
95%) as a light brown solid. 

LC/MS mass spectrometry: m/z 376 ([M-Hi-). 
LC/MS retention time: 1.10 min. (Analysis Condition: 

SMD-FA05-2). 

Step 6-5 

5-(2-Methoxy-3-methylpyridin-4-yl)-1-[(1S,2S)-2-
methyl-1-(5-oxo-4H-1,2,4-oxadiazol-3-yl)cyclopro-

55 pyl]indole-2-carboxylic acid (Compound 6h) 

The DMSO (34.7 mL) suspension of Compound 6f(3.00 
g, 7.93 mmol) obtained in Step 6-4, palladium(II) acetate 
(0.178 g, 0.793 mmol), dicyclohexyl (2',4',6'-triisopropyl-

60 [1,1'-biphenyl]-2-yl)phosphane (0.756 g, 1.587 mmol), 4,4, 
4',4' ,5,5,5' ,5'-octamethyl-2,2'-bi(l ,3,2-dioxaborolane) (3.02 
g, 11.9 mmol), potassium phosphate (10.1 g, 47.6 mmol) 
was deaerated at room temperature under reduced pressure, 
then, nitrogen was introduced in the vessel. Under nitrogen 

65 atmosphere, the suspension was stirred at 100° C. for 0.5 h., 
then cooled to room temperature. 4-Iodo-2-methoxy-3-
methylpyridine (Compound 6g, 1.98 g, 7 .93 mmol), water Conjupro EX1008 
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(4.96 mL) were added to the solution, and the solution was 
subjected to deaeration under reduced pressure. Nitrogen 
was introduced in the vessel, and the solution was stirred at 
100° C. for 0.5 h. After cooling to room temperature, water 
(12.4 mL) and formic acid (6 mL) were added to the 5 

solution. After filtration, the filtrate was directly purified by 
reversed-phase chromatography (acetonitrile/water, 0.1 % 
formic acid) to obtain the titled Compound 6h (1.83 g, yield 
55%). 

LC/MS mass spectrometry: m/z 421 ([M+Hr). 
LC/MS retention time: 1. 10 min. (Analysis Condition: 

SMD-FA05-l). 

Step 6-6 

3-[ (1 S,2S)-1-[2-[2-( 4-Fluoro-3,5-dimethylphenyl)-3-
(2-oxo- l H-imidazol-3-yl)-6, 7-dihydro-4H-pyrazolo 

10 

15 

122 
The 2-oxoimidazole reagent (3-[(1S,2S)-1-[5-(2,2-dim­

ethylmorpholin-4-y 1)-2-[2-( 4-fluoro-3, 5-dimethy !phenyl)-
3-(2-oxo-l H-imidazol-3-yl)-6, 7-dihydro-4H-pyrazolo[ 4,3-
c ]pyridine-5-carbonyl]indol-1-yl]-2-methylcyclopropyl]-
4H-1,2,4-oxadiazol-5-one, Compound 7c) used in the 
synthesis of Example Compound 7 was synthesized by the 
following process. 

[Chemical Formula 22] 

OH A 
HN 0 

0 
\__J 

[ 4,3-c ]pyridine-5-carbonyl]-5-(2-methoxy-3-methyl­
pyridin-4-yl)indol-1-yl]-2-methylcyclopropyl]-4H-1, 

2,4-oxadiazol-5-one (Compound 6i) 
20 l>(,,,,N 

The titled compound was synthesized from Compound 2f / }--- NH 

Br 

7a 
(7-1) 

obtained in Step 2-5 and Compound 6h obtained in Step 6-5 N I 
by performing an operation similar to Step 1-10 of Example \~0 
1 using an appropriate reagent. 

The halogen compound (1-(5-bromoindazol-1-yl)-2- 25 

methylpropan-2-ol, Compound 61) used in the synthesis of 
Example Compound 6 was synthesized by the following 
process. 

Br 

Step 6-7 30 

1-( 5-Bromoindazol- l-yl)-2-methylpropan-2-ol 
(Compound 6k) 

r(y~\N 
~ 

6k 

6j 

[Chemical Formula 21] 35 

40 

OH 

~45 

r(y)N 
Br~ 

61 

50 

5-Bromoindazole (Compound 6j, 150 mg, 0.761 mmol) 
and 2,2-dimethyloxirane (Compound 6k, 274 mg, 3.81 
mmol) were dissolved in 1-methylpyrrolidin-2-one (NMP) 55 

(1.52 mL), to which potassium carbonate (526 mg, 3.81 
mmol) was added. The solution was stirred under micro­
wave at 180° C. for 30 min. Water was added to the reaction 
mixture, and extraction was performed using ethyl acetate. 
The organic layer was washed with water, and the solvent 60 

was removed by evaporation under reduced pressure. The 
resulting product was purified by silica gel column chroma­
tography (ethyl acetate/hexane=!: 1) to obtain the titled 
Compound 61 (115 mg, yield 56%). 

LC/MS mass spectrometry: m/z 269 ([M+Hr). 65 

LC/MS retention time: 1.00 min. (Analysis Condition: 
SMD-FA05-2). 

6f 

7b 

~ 
N-N )l 

«N~NR 

~ ClH 

2f 

(7-2) 

N;-\' 
\__J 

7c 
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Step 7-1 

5-(2,2-Dimethylmorpholin-4-yl)-1-[ (1 S,2S)-2-
methyl-1-( 5-oxo-4H-1,2,4-oxadiazol-3-yl)cyclopro­

pyl]indole-2-carboxylic acid (Compound 7b) 

The NMP ( 44 mL) suspension of 2,2-dimethylmorpholine 

(Compound 7a, 1.98 g, 17.2 mmol), tris (dibenzylideneac-
10 

etone)dipalladium(0) (0.121 g, 0.132 mmol), 2-dicyclohex-

ylphosphino-2',6'-di-i-propoxy-1,1'-biphenyl (0.123 g, 

0.264 mmol), sodium tert-butoxide (5.08 g, 529 mmol) was 

deaerated at room temperature under reduced pressure, then, 
15 

nitrogen was introduced in the vessel. Under nitrogen atmo-

sphere, Compound 6f (5.0 g, 13.2 mmol) obtained in Step 

6-4 was added to the suspension, and the mixture was stirred 

at 100° C. for 0.5 h. then cooled to room temperature. 
20 

Formic acid was added to the mixture, and the resulting 

product was directly purified by reversed-phase chromatog­

raphy (acetonitrile/water, 0.1 % formic acid) to obtain the 

titled Compound 7b (5.26 g, yield 96%). 

LC/MS mass spectrometry: m/z 413 ([M+Hr). 

LC/MS retention time: 1.00 min. (Analysis Condition: 
SMD-FA05-l). 

Step 7-2 

3-[ (1 S,2S)-1-[ 5-(2,2-Dimethylmorpholin-4-yl)-2-[2-
( 4-fluoro-3,5-dimethylphenyl)-3-(2-oxo- l H-imida­

zol-3-yl)-6, 7-dihydro-4H-pyrazolo[ 4,3-c ]pyridine-5-
carbonyl]indol-1-yl]-2-methylcyclopropyl]-4H-1,2, 

4-oxadiazol-5-one (Compound 7c) 

25 

30 

35 

The titled compound was synthesized from Compound 7b 40 

obtained in Step 7-1 by performing an operation similar to 
Step 1-10 of Example 1 using an appropriate reagent. 

The 2-oxoimidazole reagent (3-[(1S,2S)-1-[2-[2-(4-
fluoro-3,5-dimethylphenyl)-3-(2-oxo-1H-imidazol-3-yl)-6, 
7-dihydro-4H-pyrazolo[ 4,3-c ]pyridine-5-carbonyl]-5-
( oxan-4-yl)indol-1-yl]-2-methylcyclopropyl]-4H-1,2,4-
oxadiazol-5-one, Compound Sc) used in the synthesis of 
Example Compounds 8 to 10 was synthesized by the fol­
lowing process. 

[Chemical Formula 23] 

45 

50 

124 
-continued 

OH 

Sb 

Step 8-1 

~ 
J)_NANH 

l_J '=1 
1i ClH 

Sc 

2f 

(8-2) 

1-[ (1 S,2S)-2-Methyl-1-( 5-oxo-4H-1,2,4-oxadiazol-
3-yl )cyclopropy l]-5-( oxan-4-y l)indole-2-carboxy lie 

acid (Compound Sb) 

The N,N-dimethylacetamide (DMA) (2.64 mL) suspen-
sion of Compound 6f (0.30 g, 0.793 mmol) obtained in Step 
6-4, palladium(II) acetate (35.6 mg, 0.159 mmol), 2-dicy­
clohexylphosphino-2' ,6'-diisopropoxybiphenyl (0.148 g, 
0.317 mmol) was deaerated under reduced pressure, then, 

OH 

Br 

Sa 
(8-1) 

55 nitrogen was introduced in the vessel and the suspension 
was stirred at room temperature for 15 min. Under nitrogen 
atmosphere, a DMA solution (7.9 mL, 7.93 mmol) of IM 
(tetrahydro-2H-pyran-4-yl)zinc (II) iodide (Compound Sa) 
was added, and the mixture was stirred at 80° C. for 15 min., 

6f 

60 and then the mixture was cooled to room temperature. 

65 

Formic acid was added to the mixture, and the resulting 
product was directly purified by reversed-phase chromatog­
raphy (methanol/water) to obtain the titled Compound Sb 
(0.19 g, yield 61%). 

LC/MS mass spectrometry: m/z 382 ([M-Hr). 
LC/MS retention time: 1.00 min. (Analysis Condition: 

SMD-FA05-2). Conjupro EX1008 
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Step 8-2 

3-[ (1 S,2S)-1-[2-[2-( 4-Fluoro-3,5-dimethylphenyl)-3-
(2-oxo- l H-imidazol-3-yl)-6, 7-dihydro-4H-pyrazolo 
[ 4,3-c ]pyridine-5-carbonyl]-5-( oxan-4-yl)indol-1-

yl]-2-methylcyclopropyl]-4H-1,2,4-oxadiazol-5-one 
(Compound Sc) 

The titled compound was synthesized from Compound Sb 
obtained in Step 8-1 by performing an operation similar to 
Step 1-10 of Example 1 using an appropriate reagent. 

The halogen compound (5-bromo-l-[(3R)-oxolan-3-yl] 
indazole, Compound Sf) used in the synthesis of Example 
Compound 8 was synthesized by the following process. 

9 (8-3) -
HO 

Sd 

Se 

[Chemical Formula 24] 

~~\N 

Br~ 

Br 

Step 8-3 

6j 
(8-4) 

0 m-N 

fl 

Sf 

4-Methylbenzenesulfonic acid [(3S)-oxolan-3-yl] 
(Compound Se) 

To a dichloromethane solution (3.78 mL) of (3S)-oxolan-
3-ol (Compound 8d, 500 mg, 5.68 mmol) was added pyri­
dine (1.28 mL, 15.9 mmol) and 4-methylbenzenesulfonyl 
chloride (1.51 g, 7.95 mmol) at 0° C. The solution was 
stirred at room temperature, then 15 h. later, water and IN 
hydrochloric acid were added to separate out the organic 
layer. The organic layer was washed sequentially with 
saturated sodium hydrogen carbonate solution, and brine. 
The solvent was removed by evaporation under reduced 
pressure to obtain the titled Compound Se (1.36 g, yield 
99%). 

LC/MS retention time: 0.96 min. (Analysis Condition: 
SMD-FA05-1). 

126 
Step 8-4 

5-Bromo-l-[(3R)-oxolan-3-yl]indazole (Compound 
Sf) 

To a DMF (3.8 mL) solution of 5-bromo-lH-indazole 
(Compound 6j, 300 mg, 1.52 mmol) was added cesium 
carbonate (992 mg, 3.05 mmol) and Compound Se (369 mg, 

10 1.52 mmol) obtained in Step 8-3, and the mixture was stirred 
at 100° C. for 2 h. After cooling to room temperature, water 
was added to the reaction solution and extraction was 
performed using ethyl acetate. The organic layer was 
washed with water, and the solvent was removed by evapo-

15 ration under reduced pressure. The resulting product was 
purified by silica gel colunm chromatography ( ethyl acetate/ 
hexane=l :1) to obtain the titled Compound Sf (198 mg, yield 
49%) as a colorless oil-like product. 

LC/MS mass spectrometry: m/z 267 ([M+Hr). 
20 LC/MS retention time: 1.07 min. (Analysis Condition: 

SMD-FA05-l). 

The halogen compound (N-(4-bromo-2-methoxyphenyl)­
N-(3-methoxypropyl) acetamide, Compound 9c) used in the 

25 synthesis of Example Compound 9 was synthesized by the 
following process. 

30 

35 

40 

45 

50 

oy 
D NH 

Br 0/ 

9a 

Step 9-1 

[Chemical Formula 25] 

Br~O/ 

9b 

(9-1) 

oy 
~N~O'-... 

Br~O/ 

9c 

To a DMF (0.8 mL) solution ofN-(4-bromo-2-methoxy­
phenyl)acetamide (Compound 9a, 80 mg, 0.33 mmol) was 
sequentially added sodium hydride (50 wt% oil dispersion) 
(18.9 mg, 0.39 mmol) and 1-bromo-3-methoxypropane (75 

55 mg, 0.49 mmol), and the resulting mixture was stirred at 
room temperature for 12 h. Formic acid was added to the 
reaction solution, and the resulting product was purified by 
reversed-phase silica gel chromatography (acetonitrile/wa­
ter, 0.1 % formic acid) to obtain the titled Compound 9c (103 

60 mg, yield 99%) as a colorless gum-like product. 

LC/MS mass spectrometry: m/z 316 ([M+Hr). 

LC/MS retention time: 1.02 min. (Analysis Condition: 
SMD-FA05-1). 

1H-NMR (400 MHz, CDC13 ) b: 7.79 (2H, d, J=S Hz), 7.35 65 

(2H, d, J=S Hz), 5.12 (lH, m), 3.93-3.76 (4H, m), 2.46 (3H, 
The halogen compound (5-bromo-1-(2,2,2-trifluoroethyl) 

indazole, Compound 1 Ob) used in the synthesis of Example 
Compound lo was synthesized by the following process. s), 2.13-2.05 (2H, m). Conjupro EX1008 
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Step 10-1 

[Chemical Formula 26] 5 

~~\N 

~ Br 

6j 

10a 

(10-1) 

!Ob 

10 

15 

The titled compound was synthesized from 2,2,2-trifluo­
roethyl trifluoromethanesulfonate (Compound 10a) and 30 

5-bromo-lH-indazole (Compound 6j) by performing an 
operation similar to Step 8-4 of Example 8 using an appro­
priate reagent. 

LC/MS mass spectrometry: m/z 279 ([M+Hr). 
35 

LC/MS retention time: 1.17 min. (Analysis Condition: 
SMD-FA05-l). 

The 2-oxoimidazole reagent (3-[(1 S,2S)-1-[2-[( 4S)-2-( 4-
fluoro-3,5-dimethylphenyl)-4-methyl-3-(2-oxo-lH-imida­
zol-3-yl)-6, 7-dihydro-4H-pyrazolo[ 4,3-c ]pyridine-5-carbo- 40 

nyl]-5-(2-methoxy-3-methylpyridin-4-yl)indol-1-yl]-2-
methylcyclopropyl]-4H-1,2,4-oxadiazol-5-one, Compound 
llm) used in the synthesis of Example Compounds 11 to 13 
was synthesized by the following process. 

45 

[Chemical Formula 27] 

y-
Br 

(11-1) --- 50 

llb 

llc 

128 

lle 

llf 

llg 
(11-5) -

Boc20 
(11-3) -

(11-4) ---

llg 

Conjupro EX1008 
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llk 

OH 

llk 
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lli 

(11-6) 

(11-8) 

(11-7) 

--------

--------

Sb 

(11-9) 

10 

15 

20 

25 
<Step 11-1> 

130 
-continued 

Y.-
JJ-N"NH 

l __ J ..... ,. '=I N ••• ,,,,,, 

llm 

tert-Butyl N-(4-fluoro-3,5-dimethylphenyl)-N-[(2-
methy lpropan-2-yl )oxycarbony !amino ]carbamate 

30 (Compound 11 b) 

5-Bromo-2-fluoro-1,3-dimethy !benzene ( Compound 11 a, 
4.66 g, 22.6 mmol) was dissolved in THE (47.6 mL) and 
cooled under an external temperature of - 70° C. 1.55M 

35 n-Butyl lithium (13.1 mL, 20.4 mmol) was added dropwise 
at a temperature of - 70° C. or lower and stirred for 1 h. A 
toluene solution (25.0 g, 21.7 mmol) of20 wt% di-tert-butyl 
azodicarboxylate was added dropwise at an internal tem­
perature of -40° C. or lower, and the mixture was stirred for 

40 30 min. Then, the mixture was warmed to room temperature 
over a period of 1 h., and heptane (23.8 mL) and 20% 
ammonium chloride solution (47.6 mL) were added to 
perform extraction. The organic layer was concentrated and 
heptane (7 .14 mL) was added to the concentrated organic 

45 layer, and the mixture was heated to an external temperature 
of 70° C. to promote dissolution. Then, the solution was 
cooled over a period of 1 h. to induce the precipitation of 
crystals. The crystals were collected by filtration and washed 
with heptane (2.38 mL). The crystals were dried to obtain a 

50 crude product (3.53 g, yield 44%) of the titled Compound 
llb. 

1H-NMR (400 MHz, DMSO-D6) b: 9.64-9.51 (0.8H, m), 
9.24-9.07 (0.2H, m), 7.09-6.91 (2H, m), 2.29-2.09 (6H, m), 
1.53-1.32 (18H, m). 

55 LC/MS retention time: 1 .40 min. (Analysis Condition: 
SMD-FA05-3). 

Steps 11-2, 3, and 4 

60 tert-Butyl (2S)-3-cyano-2-methyl-4-oxopiperidine-1-
carboxylate (Compound llg) 

(3S)-3-Aminobutanenitrile hydrochloride (Compound 
llc, 10.0 g, 82.9 mmol) was dissolved in ethanol (50.0 mL), 

65 and triethyl amine (13.9 mL, 99.5 mmol) and, to the mixture, 
ethyl acrylate (10.8 mL, 99.5 mmol) were added at room 
temperature. The solution was stirred at an external tern-Conjupro EX1008 
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perature of 70° C. for 3 h., then cooled to room temperature 
to obtain a mixture containing ethyl 3-[[(2S)-1-cyanopro­
pan-2-yl]amino ]propanoate (Compound 1 le). 

To the reaction solution was added di-tert-butyl dicarbon-
ate (21.7 mL, 99.5 mmol) at room temperature. The solution 5 

was stirred at room temperature for 14 h., then N-methyl­
piperazine (2.76 mL, 24.9 mmol) was added and the mixture 
was stirred for 4 h. Then, IN hydrochloric acid (50 mL) was 
added and extraction was performed using toluene (50 mL). 
The organic layer was washed with 15% sodium chloride 10 

aqueous solution (50.0 mL). The organic layer was concen­
trated under reduced pressure to obtain a mixture containing 
ethyl 3-[[(2S)-1-cyanopropan-2-yl]-[(2-methylpropan-2-yl) 
oxycarbonyl]amino ]propanoate (Compound llf). 

To the mixture was added THE (50.0 mL), then potassium 15 

tert-butoxide (10.2 g, 91.2 mmol) was added at an internal 
temperature of30° C. or lower. Then, the mixture was stirred 
at room temperature for 1 h. At an internal temperature of 
15° C., 2N hydrochloric acid (82.9 mL, 99.5 mmol) was 
added and extraction was performed using ethyl acetate. The 20 

organic layer was concentrated after it was washed twice 
with 15% sodium chloride aqueous solution (50.0 mL) to 
obtain the titled Compound llg (15.8 g, yield 80%). 

LC/MS mass spectrometry: m/z 237 ([M-Hi-). 
LC/MS retention time: 0.92 min. (Analysis Condition: 25 

SMD-FA05-l). 

Step 11-5 

132 
4 h. Water was added to the reaction solution and extraction 
was performed using ethyl acetate. The organic layer was 
washed with water, and the solvent was removed by evapo­
ration under reduced pressure. The resulting product was 
purified by silica gel colunm chromatography ( ethyl acetate/ 
hexane=3:2) to obtain the titled Compound llj (105 mg, 
yield 73%). 

LC/MS mass spectrometry: m/z 506 ([M+Hr). 
LC/MS retention time: 1.09 min. (Analysis Condition: 

SMD-FA05-l). 

Step 11-7 

tert-Butyl ( 4S )-2-( 4-fluoro-3, 5-dimethy !phenyl )-4-
methy l-3-(2-oxo- l H-imidazol-3-yl)-6, 7-dihydro-4H­
pyrazolo[ 4,3-c ]pyridine-5-carboxylate (Compound 

llk) 

Compound llj (4.45 g, 8.79 mmol) obtained in Step 11-6 
was suspended by adding THE (44.5 mL), then methylsul­
fonic acid (0.676 g, 7 .03 mmol) was added, and the resulting 
mixture was stirred at an external temperature of 60° C. for 
2 h. After cooling to room temperature, a solution of 
tripotassium phosphate (1.87 g, 8.79 mmol) in water (17.8 
mL) was added, di-tert-butyl dicarbonate (0.768 g, 3.52 
mmol) was added, and the resulting mixture was stirred at 
room temperature for 1 h. Water was added to the reaction 
solution and extraction was performed using ethyl acetate. 

tert-Butyl ( 4S)-3-amino-2-( 4-fluoro-3,5-dimethyl­
phenyl)-4-methyl-6, 7-dihydro-4H-pyrazolo[ 4,3-c] 

pyridine-5-carboxylate (Compound llh) 

Compound llb (2.13 g, 6.01 mmol) obtained in Step 11-1 
was dissolved in NMP (6.39 mL), to which methanesulfonic 
acid (1.30 g, 13.2 mmol) was added and the mixture was 
stirred at an external temperature of 80° C. for 7 h. After the 
reaction solution was cooled to room temperature, toluene 
(12.8 mL), potassium carbonate (0.914 g), and water (12.8 

30 The organic layer was washed with a saturated sodium 
chloride aqueous solution, then dried using magnesium 
sulfate. After filtration, the organic layer was concentrated 
under reduced pressure, and purified by silica gel colurmi 
chromatography (ethyl acetate/hexane=3:7) to obtain the 

35 titled Compound llk (3.43 g, yield 88%). 

g) were added to it, and the reaction solution was stirred at 40 

room temperature for 10 min. After removing the water 
layer, a toluene (6.3 mL) solution of Compound llg (1.43 g, 
6.01 mmol) obtained in Step 11-4, pyridine hydrochloride 
(71.0 mg, 0.60 mmol) and toluene (4.2 mL) were added and 

LC/MS mass spectrometry: m/z 442 ([M+Hr). 
LC/MS retention time: 1.09 min. (Analysis Condition: 

SMD-FA05-l). 

Step 11-8 

3-[ ( 4S)-2-( 4-Fluoro-3,5-dimethylphenyl)-4-methyl-
4,5,6, 7-tetrahydropyrazolo[ 4,3-c ]pyridin-3-yl]-1 H­

imidazol-2-one hydrochloride (Compound 111) 

To a dichloromethane (8.38 ml) solution of Compound 
llk (1.85 g, 4.19 mmol) obtained in Step 11-7 was added a 
4M hydrogen chloride dioxane solution (10.5 mL, 41.9 
mmol). The mixture was stirred at room temperature for 1 h., 

the reaction solution was stirred at an external temperature 45 

of 90° C. for 1 h. The reaction solution was cooled, then 
washed with IM sodium hydroxide aqueous solution (12.6 
mL). The organic layer was concentrated under reduced 
pressure to synthesize the titled Compound llh (1.68 g, 
yield 75%). 50 and the reaction mixture was concentrated under reduced 

pressure to obtain a crude product (1.63 g) containing the 
titled Compound 111 as a brown solid. 

LC/MS mass spectrometry: m/z 375 ([M+Hr). 
LC/MS retention time: 1.08 min. (Analysis Condition: 

SMD-FA05-l). LC/MS mass spectrometry: m/z 342 ([M+Hr). 

Step 11-6 
LC/MS retention time: 0.63 min. (Analysis Condition: 

55 SMD-FA05-l). 

tert-Butyl ( 4S)-3-(2,2-dimethoxyethylcarbamoy­
lamino )-2-( 4-fluoro-3,5-dimethylphenyl)-4-methyl-
6, 7-dihydro-4H-pyrazolo[ 4,3-c ]pyridine-5-carboxy-

late (Compound llj) 60 

To a DMA(0.53 mL) solution of Compound llh (106 mg, 
0.283 mmol) obtained in Step 11-5 was added N-(2,2-
dimethoxyethyl)imidazole-l-carboxamide (Compound lli, 
62.0 mg, 0.311 mo!), then potassium tert-butoxide (95.0 mg, 65 

0.849 mo!) was added under a nitrogen atmosphere, and the 
mixture was stirred at an external temperature of 25° C. for 

Step 11-9 

3-[(1S,2S)-1-[2-[( 4S)-2-( 4-Fluoro-3,5-dimethylphe­
nyl)-4-methyl-3-(2-oxo-l H-imidazol-3-yl)-6, 7-di­

hydro-4H-pyrazolo[ 4,3-c ]pyridine-5-carbonyl]-5-(2-
methoxy-3-methylpyridin-4-yl)indol-1-yl]-2-
methylcyclopropyl]-4H-1,2,4-oxadiazol-5-one 

(Compound llm) 

The titled compound was synthesized from Compound 
111 obtained in Step 11-8 and Compound 6h obtained in Step Conjupro EX1008 
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6-5 by performing an operation similar to Step 1-10 of 
Example 1 using an appropriate reagent. 

The 2-oxoimidazole reagent (3-[(1 S,2S)-1-[2-[( 4S)-2-( 4-
fluoro-3,5-dimethylphenyl)-4-methyl-3-(2-oxo-lH-imida­
zol-3-yl)-6, 7-dihydro-4H-pyrazolo[ 4,3-c ]pyridine-5-carbo­
nyl]-5-(3-fluoro-2-methylpyridin-4-yl)indol-1-yl]-2-
methylcyclopropyl]-4H-1,2,4-oxadiazol-5-one, Compound 
14d) used in the synthesis of Example Compound 14 was 
synthesized by the following process. 

OH 

0 ~ 

N J 

~NH 

N\-lO 

6f 

OH 

0 ~ 

N J 

~NH 

N\o-lo 

14b 

OH 

14c 

[Chemical Formula 13] 

·-Q 
F Cl 

14a 

Br (14-1) 

F Cl 

(14-1) -----

ClH 

111 
(14-3) 

10 

15 

20 

25 

30 

134 

~,n,mn~ 

N--N )l ctN NH 

bl 
N ,,,, 

0 ~ 

N J 

~NH 

N\o-lo 

14d 

Step 14-1 

5-(2-Chloro-3-fluoropyridin-4-yl)-1-[ (1 S,2S)-2-
methyl-1-(5-oxo-4H-1,2,4-oxadiazol-3-yl)cyclopro­

pyl]indole-2-carboxylic acid (Compound 14b) 

35 The titled compound was synthesized from Compound 6f 
obtained in Step 6-4 and 2-chloro-3-fluoro-4-iodopyridine 
(Compound 14a) by performing an operation similar to Step 
6-5 of Example 6 using an appropriate reagent. 

40 

45 

50 

LC/MS mass spectrometry: m/z 429 ([M+Hr). 

LC/MS retention time: 1.14 min. (Analysis Condition: 
SMD-TFA05-3). 

Step 14-2 

5-(3-Fluoro-2-methylpyridin-4-yl)-1-[ (1 S,2S)-2-
methyl-1-(5-oxo-4H-1,2,4-oxadiazol-3-yl)cyclopro­

pyl]indole-2-carboxylic acid (Compound 14c) 

To a mixed suspension ofDMSO/water at 7:1 (13.2 mL) 
containing Compound 14b (810 mg, 1.32 mmol) obtained in 
Step 14-1,1,1 '-bis (diphenylphosphino )ferrocene-palladium 
(II) dichloride (48 mg, 0.066 mmol), potassium carbonate 

55 (2.74 g, 19.8 mmol), methylboronic acid (792 mg, 13.2 
mmol) was deaerated under reduced pressure at room tem­
perature, then nitrogen was introduced in the vessel. Under 
a nitrogen atmosphere, the mixture was stirred at 100° C. for 
0.5 h, then cooled to room temperature. Formic acid was 

60 added to the mixture, which was directly purified by 
reversed-phase chromatography (acetonitrile/water, 0.1 % 
formic acid) to obtain the titled Compound 14c (124 mg, 
yield 23%) as a pale yellow solid. 

65 LC/MS mass spectrometry: m/z 409 ([M+Hr). 

LC/MS retention time: 0.85 min. (Analysis Condition: 
SMD-FA05-3). Conjupro EX1008 
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Step 14-3 

3-[(1 S,2S)-1-[2-[( 4S)-2-( 4-fluoro-3,5-dimethylphe­
nyl)-4-methyl-3-(2-oxo-l H-imidazol-3-yl)-6, 7-di­

hydro-4H-pyrazolo[ 4,3-c ]pyridine-5-carbonyl]-5-(3-
fluoro-2-methylpyridin-4-yl)indol-1-yl]-2-

methylcyclopropyl]-4H-1,2,4-oxadiazol-5-one 
(Compound 14d) 

The titled compound was synthesized from Compound 
111 obtained in Step 11-8 and Compound 14c obtained in 
Step 14-2 by performing an operation similar to Step 1-10 of 
Example 1 using an appropriate reagent. 

The 2-oxoimidazole reagent (3-[(1S,2S)-1-[5-[2-(dimeth­
ylamino )-3-methylpyridin-4-yl]-2-[( 4S)-2-( 4-fluoro-3,5-di­
methylphenyl)-4-methyl-3-(2-oxo-lH-imidazol-3-yl)-6, 7-
dihydro-4H-pyrazolo[ 4,3-c ]pyridine-5-carbonyl]indol-1-
yl]-2-methylcyclopropyl]-4H-1,2,4-oxadiazol-5-one, 
Compound 15d) used in the synthesis of Example Com­
pound 15 was synthesized by the following process. 

]~'\ 

Cl 

15a 

OH 

o~lli 

., "NH 

Nb~ 
0 

6f 

OH 

15c 

(15-1) -----

15b 
(15-2) -----

N­
/ 

[Chemical Formula 29] 

·~:-
I 

15b 

si:-
N-N A 

~N NH 

l .. J. .... '=I N ,,, 111 
H ClH 

(15-3) 

10 

15 

20 

25 

30 

35 

136 
-continued 

Y.-
N-N N)lNH 

L/ 
N ,,,, 

0 

15d 

Step 15-1 

4-Iodo-N,N,3-trimethylpyridine-2-amine 
(Compound 15b) 

A DMF (7.9 mL) solution of 2-chloro-4-iodo-3-methyl­
pyridine (Compound 15a, 500 mg, 1.97 mmol), N-ethyl-N-

4o propan-2-ylpropane-2-amine (0.515 mL, 2.96 mmol), and a 
THE solution (2.96 mL, 5.92 mmol) of 2M dimethylamine 
was stirred at 130° C. for 17 h., then the solution was cooled 
to room temperature and formic acid (0.4 mL) was added. 
The solution was purified by reversed-phase chromatogra-

45 phy ( acetonitrile/water, 0.1 % formic acid) to obtain the titled 
Compound 15b (258 mg, yield 50%) as a light brown 
solution. 

50 

55 

60 

65 

LC/MS mass spectrometry: m/z 263 ([M+Hr). 
LC/MS retention time: 0.52 min. (Analysis Condition: 

SQD-FA05-l). 

Step 15-2 

5-[2-(Dimethylamino)-3-methylpyridin-4-yl]-1-[(lS, 
2S)-2-methyl-1-( 5-oxo-4H-1,2,4-oxadiazol-3-yl) 

cyclopropyl]indole-2-carboxylic acid (Compound 
15c) 

The titled compound was obtained from Compound 6f 
obtained in Step 6-4 and Compound 15b obtained in Step 
15-1 by performing an operation similar to Step 6-5 of 
Example 6 using an appropriate reagent. 

LC/MS mass spectrometry: m/z 432 ([M-Hi-). 
LC/MS retention time: 0.51 min. (Analysis Condition: 

SQD-FA05-1). Conjupro EX1008 
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Step 15-3 

3-[ (1 S,2S)-1-[ 5-[2-(Dimethylamino )-3-methylpyri­
din-4-yl]-2-[ ( 4S)-2-( 4-fluoro-3,5-dimethylphenyl)-4-
methyl-3-(2-oxo- lH-imidazol-3-yl)-6, 7-dihydro-4H-

pyrazolo[ 4,3-c ]pyridine-5-carbonyl]indol-1-yl]-2-
methylcyclopropyl]-4H-1,2,4-oxadiazol-5-one 

(Compound 15d) 

The titled compound was synthesized from Compound 
15c obtained in Step 15-2 and Compound 111 obtained in 
Step 11-8 by performing an operation similar to Step 1-10 of 
Example 1 using an appropriate reagent. 

The 2-oxoimidazole reagent (3-[(1 S,2S)-1-[2-[( 4S)-2-( 4-

fluoro-3,5-dimethylphenyl)-4-methyl-3-(2-oxo-lH-imida­

zol-3-yl)-6, 7-dihydro-4H-pyrazolo[ 4,3-c ]pyridine-5-carbo­

nyl]-5-( oxan-4-yl)indol-1-yl]-2-methylcyclopropyl]-4H-1, 

2,4-oxadiazol-5-one, Compound 16a) used in the synthesis 

of Example Compounds 16 to 30 was synthesized by the 

following process. 

[Chemical Formula 30] 

v-
N-N N)lNH 

w 
N ,,,, 
H ClH 

111 

OH 

0 

(16-1) X N ---
~ NH 

N -\ \ 
0 

Sb 

10 

15 

20 

25 

30 

138 

~ontlli"~ 

N-N N)lNH 

w 
N ,,,, 

0 

16a 

Step 16-1 

3-[(1S,2S)-1-[2-[( 4S)-2-( 4-Fluoro-3,5-dimethylphe­
nyl)-4-methyl-3-(2-oxo-l H-imidazol-3-yl)-6, 7-di­
hydro-4H-pyrazolo[ 4,3-c ]pyridine-5-carbonyl]-5-

( oxan-4-yl)indol-1-yl]-2-methylcyclopropyl]-4H-1,2, 
4-oxadiazol-5-one (Compound 16a) 

The titled compound was obtained from Compound 111 
35 obtained in Step 11-8 and Compound Sb obtained in Step 

8-1 by performing an operation similar to Step 1-10 of 
Example 1 using an appropriate reagent. 

The halogen compound (5-bromo-l-[(3-methyloxetan-3-
yl)methyl]indazole, Compound 17b) used in the synthesis of 

40 Example Compound 17 was synthesized by the following 
process. 

Step 17-1 

45 

[Chemical Formula 31] 

0 0 

50 N V(~ 
l;a 0 

,,(X)HN (17-1) 

55 
Br 

6j 

rP 60 

D=)N 

Br 

65 17b 

Conjupro EX1008 
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The titled compound was synthesized from 3-methyl-3-
[ ( 4-methy lpheny l)sulfony lmethy l]oxetane ( Compound 1 7 a) 
and 5-bromo-lH-indazole (Compound 6j) by performing an 
operation similar to Step 9-1 of Example 9 using an appro­
priate reagent. 

LC/MS mass spectrometry: m/z 281 ([M+Hr). 
LC/MS retention time: 1. 10 min. (Analysis Condition: 

SMD-FA05-2). 
The halogen compound (2-(4-bromo-2-methoxyphe­

noxy)-2-methylpropan-l-ol, Compound 20b) used in the 10 
synthesis of Example Compound 20 was synthesized by the 
following process. 

Step 20-1 

2-( 4-Bromo-2-methoxyphenoxy )-2-methylpropan-1-
ol (Compound 20b) 

[Chemical Formula 32] 

(20-1) -----
20a 

15 

20 

25 

-continued 
H 

V> Br 6i 
(22-2) 

22b 

22c 

Step 22-1 

(3R)-Oxolan-3-yl 4-methylbenzenesulfonate 
(Compound 22b) 

(Y0
)("oH 

Br~O 

I 

The titled compound was synthesized by performing an 
30 operation similar to Step 8-3 of Example 8 using (3R)­

oxolan-3-ol and an appropriate reagent. 

20b 

Under a nitrogen atmosphere, a THE solution (0.95M, 
4.37 mL, 4.15 mmol) ofborane was added dropwise at 0° C. 

35 

to a THE solution (1.38 mL) of 2-(4-bromo-2-methoxyphe- 40 

noxy)-2-methylpropane carboxylic acid (Compound 20a, 
400 mg, 1.38 mmol) and the resulting mixture was stirred for 
24 h. After IM sodium hydroxide aqueous solution was 
added to the mixture and the mixture was stirred, IN 
hydrochloric acid was added for neutralization. Then, ethyl 45 

acetate was added to perform extraction. The organic layer 
was washed with water and the solvent was removed by 
evaporation under reduced pressure to obtain the titled 
Compound 20b (339 mg, yield 89% ). 

LC/MS retention time: 1.04 min. (Analysis Condition: 50 

SMD-FA05-3). 
1H-NMR (400 MHz, CDC13 ) b: 7.04-7.01 (2H, m), 6.90-

6.86 (lH, m), 3.85 (3H, s), 3.44 (2H, m), 3.34 (lH, m), 1.28 
(6H, s). 

The halogen compound (5-bromo-1-[(3S)-oxolan-3-yl] 55 

indazole, Compound 22c) used in the synthesis of Example 
Compound 22 was synthesized by the following process. 

[Chemical Formula 33] 60 

0 (22-1) -
m5 

65 
22a 

LC/MS retention time: 0.95 min. (Analysis Condition: 
SMD-FA05-3). 

Step 22-2 

5-Bromo-l-[(3S)-oxolan-3-yl]indazole (Compound 
22c) 

The titled compound was synthesized from Compound 
22b obtained in Step 22-1 and 5-bromo-lH-indazole by 
performing an operation similar to Step 8-4 of Example 8 
using an appropriate reagent. 

LC/MS mass spectrometry: m/z 267 ([M+Hr). 
LC/MS retention time: 1.06 min. (Analysis Condition: 

SMD-FA05-3). 
The halogen compound (6-bromo-l,1-dimethyl-3,4-dihy­

droisochromene, Compound 24d) used in the synthesis of 
Example Compound 24 was synthesized by the following 
process. 

[Chemical Formula 34] 

HO-& 

(24-1) -
24a 

(24-2) -
24b 
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142 
(ethyl acetate/hexane=l:4) to obtain the titled Compound 
24d (47.7 mg, yield 51%) as a colorless liquid. 

))-& (24-3) - 1H-NMR (400 MHz, CDC13 ) Ii: 7.29 (lH, dd, J=2.0, 8.4 
Hz), 7.24-7.22 (lH, m), 6.97 (lH, d, J=8.4 Hz), 3.92 (2H, t, 

5 1=5.6 Hz), 2.80 (2H, t, J=5.6 Hz), 1.50 (6H, s). 
LC/MS retention time: 0.96 min. (Analysis Condition: 

SQD-FA05-l). 24c 
The halogen compound (6-(4-bromo-2-methylphenyl)-N, 

N-dimethylpyrimidine-4-amine, Compound 25b) used in the 
10 synthesis of Example Compound 25 was synthesized by the 

following process. 

24d 

Step 24-1 

(1, l-Dimethyl-3,4-dihydroisochromen-6-yl) 
trifluoromethanesulfonate (Compound 24b) 

15 

20 

The titled compound was synthesized from 1,1-dimethyl-
3,4-dihydroisochromen-6-ol (Compound 24a) and trifluo­
romethylsulfonyl trifluoromethanesulfonate (triflate anhy­
dride) by performing an operation similar to Step 8-3 of 25 

Example 8 using an appropriate reagent. 
LC/MS retention time: 0.96 min. (Analysis Condition: 

SQD-FA05-01). 

Step 24-2 

2-(1, l-Dimethyl-3,4-dihydroisochromen-6-yl)-4,4,5, 
5-tetramethyl-1,3,2-dioxaborolane (Compound 24c) 

After the 1,4-dioxane (2.58 mL) solution of Compound 

30 

35 

24b (120 mg, 0.387 mmol) obtained in Step 24-1,4,4,5,5-
tetramethyl-2-( 4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
yl)-1,3,2-dioxaborolane (147 mg, 0.580 mmol), triethyl 
amine (0.162 mL, 1.16 mmol), [1,1'-bis (diphenylphosphi- 40 
no)ferrocene]dichloropalladium(II) (14.2 mg, 0.019 mmol) 
was deaerated under reduced pressure, nitrogen was intro­
duced in the vessel and the solution was stirred at 100° C. 
for 14 h. The solution was cooled to room temperature, then 
formic acid was added and the resulting product was purified 45 

by reversed-phase chromatography (acetonitrile/water, 0.1 % 
formic acid) to obtain a mixture (134 mg) containing the 
titled Compound 24c as a light brown liquid. 

LC/MS mass spectrometry: m/z 289 ([M+Hr). 

Br 

=-
/2 

25a 

Br 

(25-1) 
c1-

Step 25-1 

[Chemical Formula 35] 

N~ 
N 

/2 

N-

I 
25b 

6-( 4-Bromo-2-methylphenyl)-N,N-dimethylpyrimi­
dine-4-amine (Compound 25b) 

To a methanol (0.2 mL) solution of 4-(4-bromo-2-meth­
ylphenyl)-6-chloropyrimidine (Compound 25a, 12.9 mg, 
0.045 mmol) was added 2M dimethylamine THF solution 
(0.227 mL, 0.455 mmol), and the mixture was stirred at 
room temperature for 3 h. The reaction mixture was purified 
by the reversed-phase silica gel colunm chromatography 
(acetonitrile/water, 0.1 % formic acid) to synthesize the titled 
Compound 25b (9.2 mg, yield 69%) as an off-white solid. 

LC/MS mass spectrometry: m/z 292 ([M+Hr). 
LC/MS retention time: 0.67 min. (Analysis Condition: 

SMD-FA05-3). 
The halogen compound (5-bromo-4-fluoro-1-(2,2,2-trif­

luoroethyl)indazole, Compound 28b) used in the synthesis 
of Example Compound 28 was synthesized by the following 

LC/MS retention time: 1.03 min. (Analysis Condition: 50 process. 
SQD-FA05-l). 

Step 24-3 

6-Bromo-1, 1-dimethyl-3,4-dihydroisochromene 55 

(Compound 24d) 

To a methanol (1.9 mL) solution of Compound 24c (111 
mg, 0.385 mmol) obtained in Step 24-2, an aqueous solution 
(1.9 mL) of copper(II) bromide (258 mg, 1.16 mmol) was 60 

added and the mixture was stirred at 60° C. for 6 h. After the 
mixture was cooled to room temperature, a saturated ammo­
nium chloride solution was added, then extraction using 
dichloromethane was performed twice, and then the organic 
layer was dried with magnesium sulfate. After filtration, the 65 

filtrate was concentrated under reduced pressure and the 
residue was purified by silica gel colunm chromatography 

rr-~> 
Br~ 

F 

28a 

10a 
(28-1) 

[Chemical Formula 36] 
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28b 

Step 28-1 

5-Bromo-4-fluoro-1-(2,2,2-trifluoroethyl)indazole 
(Compound 28b) 

The titled compound was synthesized from 2,2,2-trifluo­
roethy 1 trifluoromethanesulfonate ( Compound 1 0a) and 
5-bromo-4-fluoro-lH-indazole (Compound 28a) by per­
forming an operation similar to Step 8-4 of Example 8 using 
an appropriate reagent. 

LC/MS mass spectrometry: rn/z 297 ([M+Hr). 
LC/MS retention time: 1.20 min. (Analysis Condition: 

SMD-FA05-l). 
The halogen compound (5-bromo-4-fluoro-l-[(3-methyl­

oxetan-3-yl)methyl]indazole, Compound 29a) used in the 
synthesis of Example Compound 29 was synthesized by the 
following process. 

28a 

17a 
(29-1) 

[Chemical Formula 37] 

144 
and 5-bromo-4-fluoro-lH-indazole (Compound 28a) by per­
forming an operation similar to Step 8-4 of Example 8 using 
an appropriate reagent. 

LC/MS mass spectrometry: rn/z 299 ([M+Hr). 

LC/MS retention time: 1.11 min. (Analysis Condition: 
SMD-FA05-l). 

The halogen compound (1-(5-bromo-4-fluoroindazol-1-
yl)-2-methylpropan-2-ol, Compound 30a) used in the syn-

10 thesis of Example Compound 30 was synthesized by the 
following process. 

[Chemical Formula 38] 

15 ~ y)HN 
6k 

(30-1) 

20 Br 

F 

28a 

25 

30 

35 

30a 

40 

45 

Step 30-1 

rPO 50 

(YN> 
Br~ 

1-(5-Bromo-4-fluoroindazol-1-yl)-2-methylpropan-
2-ol (Compound 30a) 

F 

29a 

Step 29-1 

5-Bromo-4-fluoro-1-[(3-methyloxetan-3-yl)methyl] 
indazole (Compound 29a) 

The titled compound was synthesized from 3-methyl-3-
[( 4-methylphenyl)sulfonylmethyl]oxetane (Compound 17a) 

The titled compound was synthesized from 5-bromo-4-
fluoro-lH-indazole (Compound 28a) and 2,2-dimethyloxi-

55 rane (Compound 6k) by performing an operation similar to 
Step 6-7 of Example 6 using an appropriate reagent. 

LC/MS mass spectrometry: rn/z 287 ([M+Hr). 

LC/MS retention time: 1.01 min. (Analysis Condition: 
60 SMD-FA05-1). 

The 2-oxoimidazole reagent (3-[(1S,2S)-1-[5-[(4S)-2,2-
dimethyloxan-4-yl]-2-[( 4S)-2-( 4-fluoro-3,5-dimethylphe­
nyl)-4-methyl-3-(2-oxo-1H-imidazol-3-yl)-6,7-dihydro-4H­
pyrazolo[4,3-c]pyridine-5-carbonyl]indol-1-yl]-2-

65 methylcyclopropyl]-4H-1,2,4-oxadiazol-5-one, Compound 
311) used in the synthesis of Example Compounds 31 to 40 
was synthesized by the following process. Conjupro EX1008 
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31c 

31d 
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[Chemical F onnula 39] 

/'"15 I 31b 

(31-1) 

(31-2) 

--------

(31-3) 

--------

0 _q 
H 
(31-4) 

c1~~31g 

~ 
(31-5) 

146 
-continued 

Ph-N N 
10 \ 

CH3 ~ 
N 

31h 

15 

20 

25 

N 

31i 

30 

35 

40 

45 
31j 

50 

55 
OH 

001:{b""<:5 
N~ NH 

'a-\ 
65 0 

31k 

(31-7) 

--------

(31-8) 

--------

ClH (31-9) 
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v.-
N-N )l 

N NH 

'=I 
N ,,,, 

0 ...... cj: 
X

N 

~ NH 

N\~ 

0 

311 

Step 31-1 

Ethyl 5-(2,2-dimethyloxan-4-yl)-lH-indole-2-car­
boxylate (Compound 31c) 

Zinc powder (1.95 g, 29.8 mmol) was suspended in DMF 

10 

15 

20 

25 

30 

35 

148 
Step 31-2 

Ethyl 5-[( 4S)-2,2-dimethyloxan-4-yl]-1H-indole-2-
carboxylate (Compound 31d) 

The stereoisomers included in Compound 31c (900 mg) 
obtained by Step 31-1 were separated by supercritical-fluid 
chromatography to obtain the titled Compound 31d (423 
mg, yield 47%). 

Separation Condition 
Device: SFC15 (Waters) 
Colunm: CHIRALPAK-IE/SFC, 10x250 mm, 5 µm (Dai­

cel) 
Colunm temperature: 40° C. 
Solvent: Super-critical carbon dioxide/methanol: ethyl 

acetate ( 1:1 )=60/ 40 
(Homogenous System) 

Flow rate: 15 mL/min., 140 bar 
Analysis Condition 
Device: Nexera (Shimadzu) 
Colunm: CHIRALPAK-IE, 4.6x250 mm, 5 µm (Daicel) 
Colunm Temperature: 25° C. 
Solvent: hexane/ethanol=30/70 (homogenous system) 
Flow rate: 1 mL/min., room temperature 
Titled Compound retention time: 9.98 min., isomer reten­

tion time: 6.86 min. 
Note that the titled compound was determined to be the 

S-isomer by X-ray crystallography of Compound 31j. 

Step 31-3 

5-[ ( 4S)-2,2-Dimethyloxan-4-yl]-1 H-indole-2-car­
boxylic acid (Compound 31e) 

Compound 31d (993 mg, 3.29 mmol) obtained in Step 
31-2 was dissolved in methanol (14.9 mL), and a 2M sodium 
hydroxide aqueous solution (3.62 mL, 7.25 mmol) was 
added dropwise into the mixture and the mixture was stirred 
at an external temperature of 65° C. for 1 h. The reaction (6 mL), and the suspension was subjected to nitrogen 

substitution. Chlorotrimethylsilane (0.417 mL, 3.28 mmol), 
and 1,2-dibromoethane (0.284 mL, 3.28 mmol) were added 
and the resulting mixture was stirred at room temperature for 
5 min. A DMF (9 mL) solution of 4-iodo-2,2-dimethyltet­
rahydropyran (5.37 g, 22.4 mmol) was added dropwise to 

40 solution was cooled at an external temperature of 15° C., and 
SN hydrochloric acid (1.52 mL, 7.58 mmol) was added 
dropwise into the reaction solution. Water (7.45 mL) was 
added dropwise, and the precipitated solid was collected by 
filtration. The obtained solid was washed with water (5.0 

the mixture, and the mixture was stirred at room temperature 45 mL) and dried under reduced pressure to obtain the titled 
Compound 31e (827 mg, yield 96%). for 20 min. To this solution were added palladium(II) acetate 

(0.084 g, 0.373 mmol), and 4-(N,N-dimethylamino)phenyl] 
di-tert-butylphosphine (0.198 g, 0.746 mo!), ethyl 5-bro­
moindole-2-carboxyl ate (2.0 g, 7.46 mmol), and nitrogen 
was introduced in the vessel. The mixture was stirred at an 50 

external temperature of 50° C. for 1 h., then the external 
temperature was cooled to 0° C., and 5N hydrochloric acid 
( 6 mL) was added for neutralization. A 30% sodium chloride 
aqueous solution (50 mL) and ethyl acetate (100 mL) were 
added and the non-dissolved matters were removed with 55 

cerite. The filtrate was subjected to extraction using ethyl 
acetate and the organic layer was washed with 30% sodium 
chloride aqueous solution. Then, it was dried with magne­
sium sulfate and run through a filter, and the solvent was 
removed by evaporation under reduced pressure. The resi- 60 

due was purified by silica gel colurmi chromatography ( ethyl 
acetate/hexane) to synthesize the titled Compound 3 lc (1.86 
g, yield 83%) as a pale pink solid. 

LC/MS mass spectrometry: m/z 274 ([M+Hr). 
LC/MS retention time: 0.65 min. (Analysis Condition: 

SQD-FA05-4). 

Step 31-4 

5-[ ( 4S)-2,2-Dimethyloxan-4-yl]-N-methyl-N-phe­
nyl-1 H-indole-2-carboxamide (Compound 31f) 

Compound 31e (805 mg, 2.95 mmol) obtained in Step 
31-3 was dissolved in DMA (8.0 mL), and thionyl chloride 
(0.256 mL, 3.53 mmol) was added dropwise into the solu­
tion at an internal temperature of 10° C. or lower. After the 
solution was stirred for an hour, N-methylaniline (0.384 mL, 
3.53 mmol) and triethyl amine (0.985 mL, 7.07 mmol) were 
added dropwise at 10° C. or lower, and the solution was 
stirred at room temperature for 1 h. Water (4.0 mL) was 
added dropwise into the solution, and the precipitated solid 

LC/MS mass spectrometry: m/z 302 ([M+Hr). 

LC/MS retention time: 0.90 min. (Analysis Condition: 
SQD-FA05-4). 

65 was collected by filtration. The obtained solid was washed 
with water (8.0 mL) and dried under reduced pressure to 
obtain the titled Compound 31f (995 mg, yield 93%). Conjupro EX1008 
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LC/MS mass spectrometry: m/z 363 ([M+Hr). 
LC/MS retention time: 1.20 min. (Analysis Condition: 

SMD-FA05-l). 

Step 31-5 

l-(Cyanomethyl)-5-[ ( 4S)-2,2-dimethyloxan-4-yl]-N­
methy 1-N-pheny lindole-2-carboxamide ( Compound 

31h) 

Compound 31f (101 mg, 0.276 mmol) obtained in Step 10 

31-4 was dissolved in 1,3-dimethyl-2-imidazolidinone 
(DMI) (1.0 mL) at room temperature, and SM potassilllll 
hydroxide aqueous solution (0.103 mL, 0.828 mmol) and 
water (0.10 mL) were added to the solution. To the obtained 
solution was added 2-chloroacetonitrile (0.026 mL, 0.414 15 

mmol) at an external temperature of 10° C., and the solution 
was stirred for 2.5 h. SN Hydrochloric acid (0.193 mL), 
water (0 .10 mL ), and cyclopenty lmethy I ether ( 1. 0 mL) were 
added to the reaction solution to perform extraction, and the 
aqueous layer was subjected to a second extraction using 20 

cyclopentylmethyl ether (1.0 mL). The combined organic 
layer was washed with 15% sodilllll chloride solution (1.0 
mL), then, the titled Compound 31h was obtained as a light 
brown oil-like product by concentration under a reduced 
pressure at an external temperature of 40° C. and was put to 25 

use in the subsequent Step 31-6 without being purified. 
LC/MS mass spectrometry: m/z 402 ([M+Hr). 
LC/MS retention time: 0.93 min. (Analysis Condition: 

SMD-FA05-l). 

Step 31-6 

1-[ (1 S,2S)-1-Cyano-2-methylcyclopropyl]-5-[ ( 4S)-2, 
2-dimethyloxan-4-yl]-N-methyl-N-phenylindole-2-

carboxamide (Compound 31i) 

The titled compound was synthesized from Compound 
31h obtained in Step 31-5 by performing an operation 
similar to Step 1-6 of Example 1 using an appropriate 
reagent. 

LC/MS mass spectrometry: m/z 442 ([M+Hr). 
LC/MS retention time: 0.95 min. (Analysis Condition: 

SQD-FA05-l). 

Step 31-7 

5-[ ( 4S)-2,2-Dimethyloxan-4-yl]-N-methyl-1-[ (1 S, 
2S)-2-methyl-1-(5-oxo-4H-1,2,4-oxadiazol-3-yl) 

cyclopropyl]-N-phenylindole-2-carboxamide (Com­
pound 31i) 

The titled compound was synthesized from Compound 
31i obtained in Step 31-6 by performing an operation similar 
to Step 1-6 of Example 1 using an appropriate reagent. 

LC/MS mass spectrometry: m/z 501 ([M+Hr). 

30 

35 

40 

45 

50 

55 
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LC/MS mass spectrometry: m/z 401 ([M-Hr). 
LC/MS retention time: 1.05 min. (Analysis Condition: 

SMD-FA05-l). 

Step 31-9 

3-[ (1 S,2S)-1-[ 5-[ ( 4S)-2,2-Dimethyloxan-4-yl]-2-
[ ( 4S)-2-( 4-fluoro-3,5-dimethylphenyl)-4-methyl-3-
(2-oxo- l H-imidazol-3-yl)-6, 7-dihydro-4H-pyrazolo 

[ 4,3-c ]pyridine-5-carbonyl]indol-1-yl]-2-
methylcyclopropyl]-4H-1,2,4-oxadiazol-5-one 

(Compound 311) 

The titled compound was synthesized from Compound 
111 obtained in Step 11-8 and Compound 31k obtained in 
Step 31-8 by performing an operation similar to Step 1-10 of 
Example 1 using an appropriate reagent. 

The halogen compound 5-bromo-1-(2-methoxyethyl)-3-
methylbenzoimidazol-2-one (Compound 33b) used in the 
synthesis of Example Compound 33 was synthesized by the 
following process. 

Step 33-1 

~~Fa 
B~N 

r \ 

33a 

[Chemical Formula 40] 

Br~O"-. 

(33-1) 

33b 

LC/MS retention time: 0.99 min. (Analysis Condition: 
SQD-FA05-1). 

Step 31-8 

The titled compound was synthesized from 5-bromo-3-
methyl-lH-benzoimidazol-2-one (Compound 33a) by per­
forming an operation similar to Step 8-4 of Example 8 using 

60 an appropriate reagent. 

5-[ ( 4S)-2,2-Dimethyloxan-4-yl]-1-[(1 S,2S)-2-
methyl-1-(5-oxo-4H-1,2,4-oxadiazol-3-yl)cyclopro­

pyl]indole-2-carboxylic acid (Compound 3 lk) 

The titled compound was synthesized from Compound 65 

31 j obtained in Step 31-7 by performing an operation similar 
to Step 6-4 of Example 6 using an appropriate reagent. 

LC/MS mass spectrometry: m/z 285 ([M+Hr). 
LC/MS retention time: 0.95 min. (Analysis Condition: 

SMD-FA05-1). 
The halogen compound (5-bromo-4-fluoro-1-(2-

methoxyethyl)indazole, Compound 36a) used in the synthe­
sis of Example Compound 36 was synthesized by the 
following process. Conjupro EX1008 
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Step 36-1 
152 

4-methylbenzenesulfonate (Compound 22b) by performing 
an operation similar to Step 8-4 of Example 8 using an 
appropriate reagent. 

LC/MS mass spectrometry: m/z 285 ([M+Hr). 
[Chemical Fonnula41] 5 LC/MS retention time: 1.10 min. (Analysis Condition: 

28a 

Br/'---.../O'-...,_ 

(36-1) 

a-

~ 
Br 
y)N 

F 

36a 

The titled compound was synthesized from 5-bromo-4-
fluoro-lH-indazole (Compound 28a) by performing an 
operation similar to Step 8-4 of Example 8 using an appro­
priate reagent. 

SMD-FA05-l). 
The 2-oxoimidazole reagent (3-[(1 S,2S)-1-[2-[( 4S)-2-( 4-

fluoro-3,5-dimethylphenyl)-4-methyl-3-(2-oxo-lH-imida­
zol-3-yl)-6, 7-dihydro-4H-pyrazolo[ 4,3-c ]pyridine-5-carbo-

10 nyl]-5-[ (2S,4S)-2-methyloxan-4-yl]indol-1-yl]-2-
methylcyclopropyl]-4H-1,2,4-oxadiazol-5-one, Compound 
41f) used in the synthesis of Example Compound 41 was 
synthesized by the following process. 

15 
[Chemical Formula 43] 

~ 

•-c5 20 

(41-1) -
41a 

25 

0 

LC/MS mass spectrometry: m/z 273 ([M+Ht). 30 
LC/MS retention time: 1. 10 min. (Analysis Condition: .C>('N 

I \ 

Br 

SMD-FA05-l). 
The halogen compound (5-bromo-4-fluoro-l-[(3S)-oxo­

lan-3-yl]indazole, Compound 40a) used in the synthesis of 
Example Compound 40 was synthesized by the following 
process. 

28a 

Step 40-1 

[Chemical Formula 42] 

0 ~ i 
~s/ 

/j ~ 22b 
0 0 

(40-1) 

35 

40 

45 

50 

<1 y 55 

rrN> 
Br~ 

F 

40a 

The titled compound was synthesized from 5-bromo-4-
fluoro-H-indazole (Compound 28a) and (3R)-oxolan-3-yl 

60 

65 

41b 

0 

.C>(~N 
I \ 

N 

41c 

N 
(41-2) 

6d 

~ 

..... c)o 

~ 

,, ..... do 

(41-3) -

(41-4) -
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N-N )l 

N NH 

LI 
N ,,, 111 
H 

ClH (41-5) 

41e 

V,-
N--N )l ctN NH 

LI 
N ,,,, 

0 

41f 

Steps 41-1 and 2 

1-[ (1 S,2S)-1-Cyano-2-methylcyclopropyl]-N­
methyl-5-[(2S,4S)-2-methyloxan-4-yl]-N-phenylin­

dole-2-carboxamide (Compound 41c) 

154 
mixture was stirred for an hour at 80° C. The mixture was 
cooled to room temperature, to which ethyl acetate and IN 
hydrochloric acid were added, and the mixture was filtered. 
Then, the filtrate was subjected to extraction using ethyl 

5 acetate. The organic layer was washed once with brine and 
concentrated under reduced pressure, then, the residue was 
purified by silica gel colunm chromatography ( ethyl acetate/ 
hexane=l:1) to obtain the titled Compound 41c (31 mg, 
yield 51 %). 

10 LC/MS mass spectrometry: m/z 428 ([M+Hi+). 

15 

20 

LC/MS retention time: 1.01 min. (Analysis Condition: 
SQD-AA05-l ). 

Step 41-3 

N-Methyl-5-[ (2S,4S)-2-methyloxan-4-yl]-1-[ (1 S, 
2S)-2-methyl-1-( 5-oxo-4H-1,2,4-oxadiazol-3-yl) 

cyclopropy l]-N-pheny lindole-2-carboxamide ( Com­
pound 41d) 

The titled compound was synthesized from Compound 
41c obtained in Step 41-2 by performing an operation 
similar to Step 1-8 of Example 1 using an appropriate 

25 reagent. 

30 

LC/MS mass spectrometry: m/z 487 ([M+Hr). 

LC/MS retention time: 1.30 min. (Analysis Condition: 
SMD-FA05-l). 

Step 41-4 

5-[ (2S,4S)-2-Methyloxan-4-yl]-1-[ (1 S,2S)-2-methyl­
l-( 5-oxo-4H-1,2,4-oxadiazol-3-yl)cyclopropyl]in­

dole-2-carboxylic acid (Compound 41e) 

The titled compound was synthesized from Compound 
41d obtained in Step 41-3 by performing an operation 

40 similar to Step 6-4 of Example 6 using an appropriate 
reagent. 

LC/MS mass spectrometry: m/z 396 ([M-Hr). 

LC/MS retention time: 1.02 min. (Analysis Condition: 
45 SMD-FA05-l). 

Step 41-5 

50 

After a DMA (0.12 mL) suspension of zinc (29 mg, 0.44 
mmol) was deaerated under at room temperature at room 
temperature, nitrogen was introduced in the vessel. Under a 
nitrogen atmosphere, a 7:5 mixed solution of chlorotrimeth­
ylsilane/1,2-dibromoethane (0.0083 mL, 0.039 mmol of 55 

chlorotrimethylsilane) was added, and the mixture was 
stirred for 15 min., then (2S)-4-iodo-2-methyltetrahydro-
2H-pyran (80 mg, 0.35 mmol) was added dropwise at room 
temperature and the mixture was stirred for 30 min. to obtain 

3-[(1S,2S)-1-[2-[( 4S)-2-( 4-Fluoro-3,5-dimethylphe­
nyl)-4-methyl-3-(2-oxo-l H-imidazol-3-yl)-6, 7-di­
hydro-4H-pyrazolo[ 4,3-c ]pyridine-5-carbonyl]-5-

[(2S,4S)-2-methyloxan-4-yl]indol-1-yl]-2-
methylcyclopropyl]-4H-1,2,4-oxadiazol-5-one 

(Compound 41f) 

The titled compound was synthesized from Compound 
41e obtained in Step 41-4 by performing an operation 
similar to Step 1-10 of Example 1 using an appropriate 
reagent. a mixture containing iodo-[(2S)-2-methyloxan-4-yl]zinc 60 

(Compound 41b). Palladium(II) acetate (6.4 mg, 0.028 
mmol), 2-dicyclohexylphosphino-2',6'-diisopropoxybiphe-
nyl (26 mg, 0.057 mmol), 5-bromo-1-[(1S,2S)-1-cyano-2-
methylcyclopropyl]-N-methyl-N-phenylindole-2-carbox-
amide (58 mg, 0.14 mmol), and DMA (0.123 mL) were 65 

added, and the mixture was deaerated under reduced pres­
sure, then nitrogen was introduced in the vessel and the 

The 2-oxoimidazole reagent (3-[(1S,2S)-1-[2-[(4S)-2-(4-
chloro-3,5-dimethylphenyl)-4-methyl-3-(2-oxo-lH-imida­
zol-3-yl)-6, 7-dihydro-4H-pyrazolo[ 4,3-c ]pyridine-5-carbo­
nyl]-5-[( 4S)-2,2-dimethyloxan-4-yl]indol-1-yl]-2-
methylcyclopropyl]-4H-1,2,4-oxadiazol-5-one, Compound 
42g) used in the synthesis of Example Compounds 42 and 43 
were synthesized by the following process. Conjupro EX1008 

Page 84 of 166



155 
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42b 

42c 

42d 

US 10,858,356 B2 

[Chemical Formula 44] 

le 
(42-3) 

(42-4) ---

10 

15 

35 

40 

45 

50 

55 

60 

65 

156 
-continued 

Y.-
N-N N)l_NH (42-5) ---bl 

N ,,,, 

),0-+ 
42e 

42f 

0 t, , ..... cj: 
P)_NH-

N'o-\ 
0 

42g 

Steps 42-1, 2 

tert-Butyl ( 4S)-3-amino-2-( 4-chloro-3,5-dimethyl­
phenyl)-4-methyl-6, 7-dihydro-4H-pyrazolo[ 4,3-c] 

pyridine-5-carboxylate (Compound 42c) 

After ( 4-chloro-3,5-dimethylphenyl)hydrazine hydro­
chloride (Compound 42b) was obtained from 4-chloro-3,5-Conjupro EX1008 
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The 2-oxoimidazole reagent (3-[(1 S,2S)-1-[2-[( 4S)-2-( 4-
chloro-3 ,5-dimethy lpheny 1)-4-methy 1-3-(2-oxo-l H-imida­
zol-3-y l)-6, 7-dihydro-4H-pyrazolo[ 4,3-c ]pyridine-5-carbo­
nyl]-5-( oxan-4-yl)indol-1-yl]-2-methylcyclopropyl]-4H-1, 

dimethylaniline (Compound 42a) by performing an opera­
tion similar to Step 2-2 of Example 2 using an appropriate 
reagent, Compound llg obtained in Step 11-4 and an 
appropriate reagent were used to synthesize Compound 42c 
by an operation similar to Step 1-2 of Example 1. 

LC/MS mass spectrometry: m/z 391 ([M+Hr). 
LC/MS retention time: 1.22 min. (Analysis Condition: 

5 2,4-oxadiazol-5-one, Compound 44a) used in the synthesis 
of Example Compounds 44 and 45 were synthesized by the 
following process. 

SMD-FAl0-4). 

Step 42-3 

tert-Butyl ( 4S)-2-( 4-chloro-3,5-dimethylphenyl)-3-
(2,2-dimethoxyethylcarbamoylamino )-4-methyl-6, 7-
dihydro-4H-pyrazolo[ 4,3-c ]pyridine-5-carboxylate 

(Compound 42d) 

10 

15 

The titled compound was synthesized from Compound 
42c obtained in Step 42-2 by performing an operation 
similar to Step 1-3 of Example 1 using an appropriate 20 
reagent. 

LC/MS mass spectrometry: m/z 522 ([M+Hr). 
LC/MS retention time: 1.55 min. (Analysis Condition: 

SMD-TFA05-5). 
25 

Step 42-4 

tert-Butyl ( 4S)-2-( 4-chloro-3,5-dimethylphenyl)-4-
methyl-3-(2-oxo-lH-imidazol-3-yl)-6, 7-dihydro-4H-
pyrazolo[ 4,3-c ]pyridine-5-carboxylate (Compound 30 

42e) 

The titled compound was synthesized from Compound 
42d obtained in Step 42-3 by performing an operation 
similar to Step 11-8 of Example 11 using an appropriate 35 

reagent. 
LC/MS mass spectrometry: m/z 458 ([M+Hr). 
LC/MS retention time: 1.16 min. (Analysis Condition: 

SMD-FA05-l). 

Step 42-5 

3-[ ( 4S)-2-( 4-Chloro-3,5-dimethylphenyl)-4-methyl-
4,5,6, 7-tetrahydropyrazolo[ 4,3-c ]pyridin-3-yl]-1 H-

40 

imidazol-2-one hydrochloride (Compound 42f) 45 

The titled compound was synthesized from Compound 
42e obtained in Step 42-4 by performing an operation 
similar to Step 111-8 of Example 11 using an appropriate 
reagent. 50 

LC/MS mass spectrometry: m/z 358 ([M+Hr). 
LC/MS retention time: 0.69 min. (Analysis Condition: 

SMD-FA05-l). 

Step 42-6 55 

[Chemical Formula 45] 

(44-1) ---
Sb 

42f 

~ 
N--N N)l_NH 

LI 
N ,,,, 

44a 

Step 44-1 

3-[ (1 S,2S)-1-[2-[ ( 4S)-2-( 4-Chloro-3,5-dimethylphe­
nyl)-4-methyl-3-(2-oxo- l H-imidazol-3-yl)-6, 7-di­
hydro-4H-pyrazolo[ 4,3-c ]pyridine-5-carbonyl]-5-

( oxan-4-yl)indol-1-yl]-2-methylcyclopropyl]-4H-1,2, 
4-oxadiazol-5-one (Compound 44a) 

3-[(1S,2S)-1-[2-[( 4S)-2-( 4-chloro-3,5-dimethylphe­
nyl)-4-methyl-3-(2-oxo-l H-imidazol-3-yl)-6, 7-di­
hydro-4H-pyrazolo[ 4,3-c ]pyridine-5-carbonyl]-5-

[ ( 4S)-2,2-dimethyloxan-4-yl]indol-1-yl]-2-
methylcyclopropyl]-4H-1,2,4-oxadiazol-5-one 

(Compound 42g 

The titled compound was synthesized from Compound 
42f obtained in Step 42-5 and Compound Sb obtained in 
Step 8-1 by performing an operation similar to Step 1-10 of 

60 Example 1 using an appropriate reagent. 

The titled compound was synthesized from Compound 
42f obtained in Step 42-5 and Compound 31k obtained in 
Step 31-8 by performing an operation similar to Step 1-10 of 
Example 1 using an appropriate reagent. 

The 2-oxoimidazole reagent (3-[(1 S,2S)-1-[2-[( 4S)-2-( 4-
fluoro-3-methylphenyl)-4-methyl-3-(2-oxo-lH-imidazol-3-
yl)-6, 7-dihydro-4H-pyrazolo[ 4,3-c ]pyridine-5-carbonyl]-5-
( oxan-4-yl)indol-1-yl]-2-methylcyclopropyl]-4H-1,2,4-

65 oxadiazol-5-one, Compound 46f) used in the synthesis of 
Example Compounds 46 and 47 was synthesized by the 
following process. Conjupro EX1008 
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[Chemical F onnula46] 

0 6:N 
A,, 

F O 0-+ µ- llg 
(46-1) 

H2N-N 
H 

HCl 

46a 

46b 

46c 

le 
(46-2) 

(46-3) -

10 

15 

20 

35 

40 

45 

50 

55 

60 

160 

N_>3:00 

N)l_NH 
(46-4) -----bl 

~ ,,,,, 

o 0-f 

46e 

46d 

OH 

~, .. co 

Nf NH 

0 

'a~ 
0 

Sb 
(46-5) 

N j ' [>( ..... Co 
✓ >--NH 

N\-\ 
0 

46f 

Step 46-1 

tert-Butyl (4S)- • nyl) 4 3-ammo 2 ( - -~ethyl-6,7-dih ck -4-fluoro-3-meth 
65 dine-5-carbox YI o-4H-pyrazolo[4 3 ylphe-y ate (C , -c]py • 

The tit! d ompound 46b) n-

th e compo d me ylphenyl)hydra~!e w:y\tynhthes!zed from (4-fl oc londe (C uoro-3-ompound 46a) Conjupro EX1008 
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and Compound llg obtained in Step 11-4 by performing an 
operation similar to Step 1-2 of Example 1 using an appro­
priate reagent. 

LC/MS mass spectrometry: m/z 361 ([M+Hr). 
LC/MS retention time: 1.02 min. (Analysis Condition: 5 

SMD-FA05-l). 

Step 46-2 

tert-Butyl ( 4S)-3-(2,2-dimethoxyethylcarbamoy­
lamino )-2-( 4-fluoro-3-methylphenyl)-4-methyl-6,7-
dihydro-4H-pyrazolo[ 4,3-c ]pyridine-5-carboxylate 

(Compound 46c) 

10 

The titled compound was synthesized from Compound 15 

46b obtained in Step 46-1 by performing an operation 
similar to Step 1-3 of Example 1 using an appropriate 
reagent. 

LC/MS mass spectrometry: m/z 492 ([M+Hr). 
LC/MS retention time: 1.03 min. (Analysis Condition: 20 

SMD-FA05-l). 

Step 46-3 

tert-Butyl ( 4S)-2-( 4-fluoro-3-methylphenyl)-4- 25 

methyl-3-(2-oxo- l H-imidazol-3-yl-6, 7-dihydro-4H­
pyrazolo[ 4,3-c ]pyridine-5-carboxylate (Compound 

46d) 

The titled compound was synthesized from Compound 30 

46c obtained in Step 46-2 by performing an operation 
similar to Step 11-7 of Example 11 using an appropriate 
reagent. 

LC/MS mass spectrometry: m/z 428 ([M+Hr). 
LC/MS retention time: 2.11 min. (Analysis Condition: 35 

SMD-FA05-long). 

Step 46-4 

3-[ ( 4S)-2-( 4-Fluoro-3-methylphenyl)-4-methyl-4,5, 
6, 7-tetrahydropyrazolo[ 4,3-c ]pyridin-3-yl]-1 H-imi­

dazol-2-one hydrochloride (Compound 46e) 

40 

The titled compound was synthesized from Compound 
46d obtained in Step 46-3 by performing an operation 45 

similar to Step 11-8 of Example 11 using an appropriate 
reagent. 

LC/MS mass spectrometry: m/z 328 ([M+Hr). 
LC/MS retention time: 0.59 min. (Analysis Condition: 

SMD-FA05-3). 50 

Step 46-5 

162 
methylcyclopropyl]-4H-1,2,4-oxadiazol-5-one, Compound 
48a) used in the synthesis of Example Compounds 48 to 50 
was synthesized by the following process. 

[Chemical Formula 47] 

s:50 
N-N )l_ «N NH 

(48-1) -----
\d 

N ,,, 
H 

46e 

s:50 
N-N )l 

N NH 

bl 
N ,,,, 

48a 

Step 48-1 

3-[ (1 S,2S)-1-[ 5-[ ( 4S)-2,2-dimethyloxan-4-yl]-2-
[ ( 4S)-2-( 4-fluoro-3-methylphenyl)-4-methyl-3-(2-

oxo-l H-imidazol-3-yl)-6, 7-dihydro-4H-pyrazolo[ 4, 
3-c ]pyridine-5-carbonyl]indol-1-yl]-2-

methylcyclopropyl]-4H-1,2,4-oxadiazol-5-one 
(Compound 48a) 

3-[ (1 S,2S)-1-[2-[ ( 4S)-2-( 4-fluoro-3-methylphenyl)-
4-methyl-3-(2-oxo- l H-imidazol-3-yl)-6, 7-dihydro-
4H-pyrazolo[ 4,3-c ]pyridine-5-carbonyl]-5-( oxan-4-

The titled compound was synthesized from Compound 
46e obtained in Step 46-5 and Compound 31k obtained in 

55 Step 31-8 by performing an operation similar to Step 1-10 of 
Example 1 using an appropriate reagent. 

yl)indol-1-yl]-2-methylcyclopropyl]-4H-1,2,4-
oxadiazol-5-one (Compound 46f) 

The titled compound was synthesized from Compound 60 

46e obtained in Step 46-4 and Compound Sb obtained in 
Step 8-1 by performing an operation similar to Step 1-10 of 
Example 1 using an appropriate reagent. 

The 2-oxoimidazole reagent (3-[(1S,2S)-1-[5-[(4S)-2,2-
dimethyloxan-4-yl]-2-[( 4S)-2-( 4-fluoro-3-methylphenyl)-4- 65 

methyl-3-(2-oxo- l H-imidazol-3-yl)-6, 7-dihydro-4H-pyra-
zolo[ 4,3-c ]pyridine-5-carbonyl]indol-1-yl]-2-

Examples 51 to 53 

An operation similar to Step 7-1 of Example 7 was 
performed using 3-[(1 S,2S)-1-[5-bromo-2-[2-( 4-fluoro-3,5-
dimethy !phenyl )-3-[3-(l -methy lindazol-5-y 1)-2-oxoimida­
zol-1-y l]-6, 7-dihydro-4H-pyrazolo[ 4,3-c ]pyridine-5-carbo­
nyl]indol-1-yl]-2-methylcyclopropyl]-4H-1,2,4-oxadiazol-
5-one (Compound 51d), substituted morpholine and an 
appropriate reagent to obtain Example Compounds 51 to 53 
shown in Table 2-4 by the following reaction. Conjupro EX1008 
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Br 

Example 

No. 

51 
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-continued 
[Chemical Formula 48] 

10 

15 

20 

51-53 

Structure 

25 

TABLE 2-4 

The Obtained Example Compounds 51 to 53 

Compound 

3-[(1S,2S)-1-[2-[2-(4-
fluoro-3,5-
dimethylphenyl)-3-[3-(l -
methylindazol-5-yl)-2-
oxoimidazol-1-yl[-6 7-
dihydro-4H-pyrazol~[4,3-
c ]pyridine-5-carbonyl]-5-
(5-oxa-8-
azasp iro [3. 5]nonan-8-
yl)indol-1-yl]-2-
methylcyclopropyl]-4H-
1,2,4-oxadiazol-5-one 

Analysis 

Condition 

SMD­
TFA05-3 

LC/MS 

retention 

time 

(min.) 

1.31 

LC/MS 

mass 

spectra-

metry 

(m/z) 

864 
([M+H]+) 

Conjupro EX1008 
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No. 

52 

53 

165 
TABLE 2-4-continued 

The Obtained E xample Compounds 51 to 53 

Structure Compound 

F 3-[(1S,2S)-1-[2-[2-(4-
fluoro-3 5-
d" , 

/ 
~methylphenyl)-3-[3-(l-

O O; ethylmdazol-5-yl)-2-ctN-N II I N, oxmmidazol-1-yl]-6 7 

NAN ' #N ~;:yd;-4H-pyrazol~[~ 3-
1 I (4 yn me-5-carbonyl]:5-
I=./ -oxa-7-

N azaspiro[2.5loctan-7-
yl)mdol-1-yl]-2-

0 methylcyclopropyl]-4H-

X. .I - ' {) ,,,,~,--,,-0,, 

N,r NH 

'o~ 
0 

~F !l1S,2S)-1-[5-[(2S)-2-
~ [2-(ylmorpholin-4-yl]-2-

4-fluoro-3 5-
/ d , 

N-N O O;N ~methylphenyl)-3-[3-(1-
11 I ' ethylmdazol-5-yl)-2-

N
AN ,._ ,N oxmm1dazol-l-yl]-6 7 

._ ,, d1hydro-4H , -\d c]pyridine-;:yrazolo[4,3-

N carbonyl]indol-1-yl]-2 
methylc 1 -1 ye _opropyl-4H-

O ~ ,2,4-oxadrnzol-5-one 

X .I-' r)-
N,r NH 

'o~ 
0 

Compound 51 d was synthesized as follows. 
50 

[Chemical Formula 49] 

55 

(51-1) ---
60 

65 
2f 

Analysis 
Condition 

SMD-
TFA05-3 

SMD­
TFA05-3 

LC/MS 
retention 

time 
(min.) 

1.16 

1.21 

51a 

166 

LC/MS 
mass 

spectra-
metry 
(m/z) 

850 
([M+H]') 

852 
([M+H]+) 

Conjupro EX1008 
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51b 

51c 

Step 51-1 

(51-3) -

OH 

o~lli 

,"" }--NH 

N, I 
o~o 

51d 

6f 
(51-4) 

Br 

tert-Butyl 2-( 4-fluoro-3,5-dimethylphenyl)-3-(2-
oxo-1 H-imidazol-3-yl)-6, 7-dihydro-4H-pyrazolo[ 4, 

3-c]pyridine-5-carboxylate (Compound 51a) 

To a dichloromethane (16.8 mL) suspension of Com­
pound 2f (0.611 g, 1.68 mmol) obtained in Step 2-5 was 

168 
added triethyl amine (0.936 mL, 6.72 mmol), di-tert-butyl 
dicarbonate (0.425 mL, 1.85 mmol), and the suspension was 
stirred at room temperature for 2 h. Water (20.0 mL) and 5% 
potassium hydrogen sulfate aqueous solution (20.0 mL) 

5 were added to the reaction solution, then extraction was 
performed using dichloromethane, and the resulting product 
was dried using magnesium sulfate. After filtration, the 
filtrate was concentrated under reduced pressure and the 
residue was purified by silica gel column chromatography 

10 (ethyl acetate/hexane=0:1 to 1:0) to obtain the titled Com­
pound 51a (0.360 g, yield 50%). 

LC/MS mass spectrometry: m/z 428 ([M+Hr). 
LC/MS retention time: 1.06 min. (Analysis Condition: 

SMD-FA05-3). 
15 

20 

Step 51-2 

tert-Butyl 2-( 4-fluoro-3,5-dimethylphenyl)-3-[3-(1-
methylindazol-5-yl)-2-oxoimidazol-1-yl]-6, 7-di­
hydro-4H-pyrazolo[ 4,3-c ]pyridine-5-carboxylate 

(Compound 51b) 

The titled compound was synthesized from Compound 
51a obtained in Step 51-1 and 5-bromo-1-methylindazole by 

25 performing an operation similar to Step 1-11 of Example 1 
using an appropriate reagent. 

30 

35 

45 

LC/MS mass spectrometry: m/z 558 ([M+Hr). 
LC/MS retention time: 1.25 min. (Analysis Condition: 

SMD-FA05-l). 

Step 51-3 

1-[2-( 4-Fluoro-3,5-dimethylphenyl)-4,5,6, 7-tetrahy­
dropyrazolo[ 4,3-c ]pyridin-3-yl]-3-(1-methylindazol-
5-yl)imidazol-2-one hydrochloride (Compound 51c) 

The titled compound was synthesized from Compound 
51b obtained in Step 51-2 by performing an operation 
similar to Step 11-9 of Example 11 using an appropriate 
reagent. 

LC/MS mass spectrometry: m/z 458 ([M+Hr). 
LC/MS retention time: 0.78 min. (Analysis Condition: 

SMD-FA05-l). 

Step 51-4 

3-[ (1 S,2S)-1-[ 5-Bromo-2-[2-( 4-fluoro-3,5-dimethyl­
pheny 1)-3-[3-(1-methy lindazol-5-y 1)-2-oxoimidazol­

l -y l ]-6, 7-dihydro-4H-pyrazolo[ 4,3-c ]pyridine-5-
50 carbonyl]indol-1-yl]-2-methylcyclopropyl]-4H-1,2, 

4-oxadiazol-5-one (Compound 51d) 

The titled compound was synthesized from Compound 
5 lc obtained in Step 51-3 and Compound 6f obtained in Step 

55 6-4 by performing an operation similar to Step 1-10 of 
Example 1 using an appropriate reagent. 

LC/MS mass spectrometry: m/z 817 ([M+Hr). 
LC/MS retention time: 1.41 min. (Analysis Condition: 

SMD-FA05-1). 
60 

Examples 54 to 73 

An operation similar to Step 1-10 of Example 1 was 
performed using an amine derivative and a carboxylic acid 

65 derivative to obtain Example Compounds 54 to 72 shown in 
Table 2-5 and Example Compound 73 by the following 
reaction. Conjupro EX1008 
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-continued 
[Chemical Formula 50] 

QI 
I 0 ctN-N A z 2 

N N/ 
5 

0 

'=I 

N)l ,.,.-z2 

1i R3 

N 

'=I 

10 
HCl 

OH 
0 

0 

Rs 

X N \ 
X N 

' 
Q2 

15 

Q2 

x- --
N~ NH 

R6 

~ NH R6 

\~ 

Nb~ 

20 

0 

0 

54-73 

TABLE 2-5 

The Obtained Example C ompounds 54 to 72 

Example 

No. 

54 

Structure 

F 

\ I 
~ N 

N-N \\ ~N\N 

A)-NJ'--N~ 

l __ J u 
N 

Compound 

3-[(1 S,2S)-1-[2-[2-(4-
fluoro-3 5-
dimethylphenyl)-3-[3-(l -
methylmdazol-5-yl)-2-
~~:imidazol-1-yl]-6,7_ 

ydro-4H-pyrazolo[4 3 
c ]pyridine-5-carbonyl]:5: 
(oxan-4-yl)indol-1-yl]-2 
methylcyclopropyl]-4H--
1,2,4-oxadiazol-5-one 

Analysis 

Condition 

SMD­
TFA05-3 

LC/MS 

retention 

time 

(min.) 

1.41 

LC/MS 

mass 

spectra-

metry 

(m/z) 

823 

Conjupro EX1008 
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TABLE 2-5-continued 

The Obtained Example Compounds 54 to 72 

Analysis 

Structure Compound Condition 

He, / 
3-[(1S,2S)-1-[2-[2-(4- SMD-
chloro-3,5- TFA05-2 

Y: 
dimethylphenyl)-3-[3-(l -
methylindazol-5-yl)-2-
oxoimidazol-1-yl]-6,7-
dihydro-4H-pyrazolo[4,3-
c ]pyridine-5-carbonyl]-5-

N-N A N 

A)-N N 

l __ J ~ 
( oxan-4-yl)indol-1-yl]-2-
methylcyclopropyl]-4H-
1,2,4-oxadiazol-5-one 

N 

F 3-[(1S,2S)-1-[2-[2-(4-
0- fluoro-3,5-

dimethylphenyl)-3-[3-[l -
(2-methoxyethyl)indazol-
5-yl]-2-oxoimidazol-1-yl]-
6,7-dihydro-4H-
pyrazolo[ 4,3-c ]pyridine-5-

N - N II \ carbonyl]-5-(oxan-4-
/---,. N yl)pyrrolo[2,3-b ]pyridin-

N N 1~+ 
\ f methylcyclopropyl]-4H-
\=1 1,2,4-oxadiazol-5-one 

N 

SMD­
TFA05-2 

172 

LC/MS 

LC/MS mass 

retention spectra-

time metry 

(min.) (m/z) 

1.43 839 

1.23 868 

Conjupro EX1008 
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TABLE 2-5-continued 

The Obtained Example Compounds 54 to 72 

Structure 

~ 
N-N -0-N F\ I ctN N f \ N 

'( - ~o--
o 

N 

0~ A' 
ixNO\_l 
~ }-NH 

N I 
'o~ 

0 

Analysis 

Compound Condition 

N-[4-[3-[(4S)-2-(4-fluoro- SMD-
3,5-dimethylphenyl)-4- TFA05-1 
methyl-5-[1-[(1 S,2S)-2-
methyl-1-(5-oxo-4H-
1,2,4-oxadiazol-3-
yl)cyclopropyl]-5-( oxan-
4-yl)indole-2-carbonyl]-
6,7-dihydro-4H-
pyrazolo[ 4,3-c ]pyridin-3-
yl]-2-oxoimidazol-1-
yl]cuban-1-yl]-N-(2-
methoxyethyl)acetamide 

3-[(1 S,2S)-1-[5-(2,2- SMD-
dimethylmorpholin-4-yl)- TFA05-3 
2-[2-(4-fluoro-3-
methylphenyl)-3-[3-[l -(2-
methoxyethyl)indazol-5-
yl]-2-oxoimidazol-1-yl]-
6,7-dihydro-4H-
pyrazolo[ 4,3-c ]pyridine-5-
carbonyl]indol-1-yl]-2-
methylcyclopropyl]-4H-
1,2,4-oxadiazol-5-one 

174 

LC/MS 

LC/MS mass 

retention spectra-

time metry 

(min.) (m/z) 

1.34 924 

1.29 883 

Conjupro EX1008 
Page 94 of 166



Example 

No. 

59 

60 

US 10,858,356 B2 
175 

TABLE 2 • -5-contmued 

The Obtained Exampl C e ompounds 54 to 72 

Structure Compound 

3:[(1 S,2S)-1-[5-[(4S)-2 
dimethyl ,2-
( 

oxan-4-yl]-2-[2-
4-fluoro-3 5-

d' , imethylphenyl)-3-[3-(l -
methylmdazol-5-yl)-2-
ox01m1dazol-l-yl]-6 7 
d1hyd 4H • -c]p _rdo- -pyrazolo[4 3-

yn me-5- ' 
:arbonyl]indol-1-yl]-2-
1 ethylcydopropyl]-4H­

,2,4-oxadrnzol-5-one 

3:[1S,2S)-1-[5-[(4S)-2 2-
dimethyl , 3 5 . oxan-4-yl]-2-[2-
( , -d1methylph l) [3-(1 . eny -3-
2 

-me_thylmdazol-5-yl)-
d;~x~1m1dazol-1-yl]-6,7-
c]py _rdo-4H-pyrazolo[4 3-

yn me-5- ' 
:arbonyl]indol-1-yl]-2-
1 ethylcydopropyl]-4H­

,2,4-oxadrnzol-5-one 

Analysis 

Condition 

SMD­
TFA05-2 

SMD­
TFA05-1 

176 

LC/MS 

retention 

time 

(min.) 

1.44 

1.41 

LC/MS 

mass 

spectra-

metry 

(m/z) 

851 

833 
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- ------------ ITABLE2- • 

-_____________ _:::=_~==-~-~C~~~'~'~S~--~c-~o,~n,~t:m~-u";e~d~,~~-C~~--~~--~~--~~--~--The Obtained E xample Compounds 54 to 72 

Example 

No. 
-----------~S~tru:ctu:r:e ___ _ 

Compound 

61 

62 

0 

F 

3-[(lS 2S) 
( 

, -1-[2-[(4S)-
4-fluoro-3 5- 2-

d' , imethylphenyl)-4-
methyl-3-[3-(l­
meth )' . Y mdazol-5-yl) 2 
ox01mid - -
d 'h azol-1-yl]- 6 7_ 

i ydro-4H , 
c ]pyridine-/yrazolo [4,3-
[ (2S 4S)-2 -carbonyl]-5-

, -meth 1 
yl]indol-l- l]- Y oxan-4 
m th y 2-
l ; /lcydopropyl]-4H-
' ' oxadrnzol-5-one 

a- ~~'.~~~;0~~;~[2-[(4S)-2-

dimeth 1 h, (2- y p enyl)-3-[3-[1-
methox e • 

N --N _J 5-yl]-2-o Y_ lhyl)mdazol-

A --CC/ xmm1daz 11 
'I ~ N ,m,",,,_;, • o - -,,J 
1 \ ,,,=,,1,-, ''''"'""4n 

N N ",._ / N ,ru<.,,,,1-;-[(]"ru,rn,-s 
\ / # methyloxan- S,4S)-2-
\=1 yl]-2-meth tyl]mdol-1-

N • ,n-, H- ',dydopropyl]-
,, , , oxa rnzol-5-one 

Analysis 

Condition 

SMD-
TFA05-1 

SMD 
TFA05-1 

178 

LC/MS 

LC/MS mass 

retention spectra-

time metry 

(min.) (m/z) 

1.45 851 

1.45 895 
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Example 

No. 

63 

64 

US 10,858,356 B2 
179 

TABLE 2-5-continued 

The Obtained Example Compounds 54 to 72 

Structure 

Analysis 

Compound Condition 

3-[(1S,2S)-1-[7-fluoro-2- SMD-
[(4S)-2-(4-fluoro-3,5- TFA05-1 

O---<limethylphenyl)-3-[3-[l -
(2-methoxyethyl)indazol-
5-yl]-2-oxoimidazol-1-yl]-
4-methyl-6,7-dihydro-4H­
pyrazolo[ 4,3-c ]pyridine-5-
carbonyl]-5-( oxan-4-
yl)indol-1-yl]-2-
methylcyclopropyl]-4H-
1,2,4-oxadiazol-5-one 

'}--<' p 
')J: A-N\ 

N-N NAN~N 

3-[(1S,2S)-1-[7-fluoro-2- SMD-
[(4S)-2-(4-fluoro-3,5- TFA05-1 
dimethylphenyl)-4-
methyl-3-[2-oxo-3-[1-
[(3R)-oxolan-3-yl]indazol-
5-yl]imidazol-1-yl]-6,7-
dihydro-4H-pyrazolo[4,3-
c ]pyridine-5-carbonyl-5-

N ,,,, 

0 ~ 

/:1. j 

)-
HN ~N F 

0 0 

'bl 
( oxan-4-yl)indol-1-yl]-2-
methylcyclopropyl]-4H-
1,2,4-oxadiazol-5-one 

180 

LC/MS 

LC/MS mass 

retention spectra-

time metry 

(min.) (m/z) 

1.38 899 

1.38 911 
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- ------------ ITABLE2- • 

-_____________ _:::=_~==-~-~C~~~'~'~S~--~c-~o,~n,~t:m~-u";e~d~,~~-C~~--~~--~~--~~--~--The Obtained E xample Compounds 54 to 72 

Example 

No. 
~----------~S~tru:ctu:r:e ___ _ 

65 Cl 

f ' - I 

~ I > 
N"=r // 

N ,,, F ,, 

66 

Compound 

3-[(lS 2S) 
4-chloro-3 5_ 2-( 

, -1-[2-[(4S)-

dimeth 1 h, fl y p enyl)-3-[3-(4 
uoro-1 m th -yl)-2- - . e. ylindazol-5-

ox01m1dazol-l 
methyl-6,7-dih -yl]-4-
pyrazolo[4 3 ydro-4H­
carbonyl]-S-[td~yndine-5-
dimethyloxan- )-2,2-
1-yl]-2- 4-yl]mdol-

methyl 1 2 4- cydopropyl]-4H-
' ' oxadrnzol-5-one 

3-[(1 S,2S)-1-[5 dimeth 1 -[(4S)-2 2-
y oxan-4- l] ' 

[(4S)-2-(4-fl y -2-
d' uoro-3 5 

imethylphenyl)-4: -
methyl-3-[3-(l-
meth )' . ymdazol-5-yl)-2 
ox01m1dazol-l- 1 -
d1hydro-4H Y ]-6,7-
c ]pyridine-lyrazolo [4,3-

carbonyl]indol-1-yl] 2 
methylc 1 - -1 2 ye _opropyl]-4H-

' ,4-oxadrnzol-5-one 

Analysis 

Condition 

SMD­
TFA05-1 

SMD­
TFA05-2 

182 

LC/MS 

LC/MS mass 

retention spectra-

time metry 

(min.) (m/z) 

1.53 899 

1.47 866 
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- ------------ ITABLE2- • 

-_____________ _:::=_~==-~-~C~~~'~'~S~--~c-~o,~n,~t:m~-u";e~d~,~~-C~~--~~--~~--~~--~--The Obtained E xample Compounds 54 to 72 

Example 

No. 
--:-----------~S~tru:ctu:r:e ___ _ 

67 

68 

Compound 

3-[(1 S,2S)-1-[5 dimethyl -[(4S)-2 2-
oxan-4 1 ' 

[(4S)-2-(4-fl -y ]-2-
dimeth uoro-3,5-
fl ylphenyl)-3-[3-(4 

uoro-1-meth 1· -
yl)-2- . . Y mdazol-5-

ox01m1dazol-1-
methyl-6,7-dih dro yl]-4-
pyrazolo[4 3 y AH­
carbonyl]' 'd-c]pyndine-5-
meth 1 m ol-1-yl]-2-
1 2 y cydopropyl]-4H­

' ,4-oxadrnzol-5-one 

3-[(1S,2S)-[3-(4- l-[2-[(4S)-3-
chloro-1-

methylindazol-5- 1) 
oxoimidazol-1- r -2-
fluoro-3 5_ Y l 2-(4-
d' , imethylphenyl)-4-
methyl-6,7-dih dr 
pyrazolo[4 3 y o-4H-
carbonyl]-S-[(J~yndine-5-
dimethyloxan- )-2,2-
1-yl]-2- 4-yl]mdol-

methylc 1 1 2 4 ye _opropyl]-4H-
' ' -oxadiazol-5-one 

Analysis 

Condition 

SMD­
TFA05-1 

SMD­
TFA05-1 

184 

LC/MS 

LC/MS mass 

retention spectra-

time metry 

(min.) (m/z) 

1.46 883 

1.47 899 
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Example 

No. 

69 

70 

US 10,858,356 B2 
185 

TABLE 2-S • -contmued 

The Obtained E 

Structure 

F 

' 

xample Compounds 54 to 72 

Compound 

3-[(1 S,2S)-1-[S dimeth 1 -[(4S)-2 2-
y oxan-4 l] ' 

[(4S)-3-[3-(4-fl -y -2-
meth 1· uoro-1-

N-N ()-,/; 

ctNb~N 

N •• ,,,,, 

. Y mdazol-5- l)­
ox01midazol-l- y 2-
fluoro-3-meth yl]-2-(4-
methyl-6 7 . ylphenyl)-4-

, -d1hydr 4 
pyrazolo[4 3-c o-. H-
carbonyl]' 'd ]pyndme-5-
meth m ol-1-yl]-2-
1 2 /lcydopropyl]-4H­

' ' oxadrnzol-5-one 

F 

' I 
N - N \\ ~ N\ 

«<::rN-J' 

0 , ...... c: 

3:[(1 S,2S)-1-[(4S)­
dimethyl 2,2-
[(4S)-2-(~~:-4-yl]-2-
dimeth uoro-3,5-
fl ylphenyl)-3-[3-(6 

uoro-1-meth l' -
yl)-2- . . Y mdazol-5-

ox01m1dazol-l 
methyl-6 7 d'h -yl]-4-
pyrazolo[4-3 1 ydro-4H­
carbon l]'' -c]pyndine-5-
meth ? mdol-1-yl]-2-
1 2 / cydopropyl]-4H­

' ' -oxadrnzol-5-one 

Analysis 

Condition 

SMD­
TFA05-1 

SMD­
TFA05-1 

186 

LC/MS 

retention 

time 

(min.) 

1.40 

1.43 

LC/MS 

mass 

spectra-

metry 

(m/z) 

869 

883 
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TABLE 2-5-continued 

The Obtained Example Compounds 54 to 72 

Example 
No. 

71 

72 

Structure 

0n;r1-
v-N ~N ~ 1 ;N 

(tNw 

)1-N ,, .... cj: 
f NH 

Nb~ 

0 

Q- ~ J 
N-N ~O q;;N CC N ~ 

NW Cl 

N ,,,, 

LC/MS 
LC/MS mass 

retention spectro-
Analysis time metry 

Compound Condition (min.) (m/z) 

3-[(1 S,2S)-1-[5-[(4S)-2,2- SMD- 1.44 927 
dimethyloxan-4-yl]-2- TFA05-1 
[ ( 4S)-2-( 4-fluoro-3 ,5-
dimethylphenyl)-3-[3-[6-
fluoro-1-(2-
methoxyethyl)indazol-5-
yl]-2-oxoimidazol-1-yl]-4-
methyl-6,7-dihydro-4H-
pyrazolo[ 4,3-c ]pyridine-5-
carbonyl]indol-1-yl]-2-
methylcyclopropyl]-4H-
1,2,4-oxadiazol-5-one 

3-[(1 S,2S)-1-[2-[(4S)-3- SMD- 1.40 871 
[3-(4-chloro-1- TFA05-1 
methylindazol-5-yl)-2-
oxoimidazol-1-yl]-2-(4-
fluoro-3,5-
dimethylphenyl)-4-
methyl-6,7-dihydro-4H-
pyrazolo[ 4,3-c ]pyridine-5-
carbonyl]-5-( oxan-4-
y)indol-1-yl]-2-
methylcyclopropyl]-4H-
1,2,4-oxadiazol-5-one 

Note that the compounds in Table 2-5 have rotational 55 
isomers, and by way of example, the H-NMR of Example 
Compounds 66 and 67 are shown below. 

ddd, J=13.6, 13.1, 3.6 Hz), 3.15 (lH, ddd, J=16.0, 13.1, 5.0 
Hz), 3.09-2.98 (2H, m), 2.27 (6H, d, JHF=l.4 Hz), 1.91 (lH, 
dd, J=6.0 Hz), 1.82-1.60 (4H, m), 1.60-1.50 (2H, m), 1.55 
(3H, d, J=6.6 Hz), 1.34 (3H, s), 1.28 (3H, s), 1.19 (3H, d, 
J=5.9 Hz). Example Compound 66 

Main Rotational Isomer 
1H-NMR (600 MHz, CDC13 ) b: 11.32 (lH, s), 8.04 (lH, 

d, J=0.4 Hz), 7 .86 (lH, d, J=l .4 Hz), 7 .61 (lH, m), 7 .59 (lH, 
m), 7.52 (lH, s), 7.50 (H, d, J=9.0 Hz), 7.27 (lH, m), 7.15 
(2H, d, JHF=6.0 Hz), 6.74 (lH, d, J=3.l Hz), 6.70 (lH, s), 
6.32 (lH, d, J=3.l Hz), 5.79 (lH, q, J=6.6 Hz), 4.47 (lH, dd, 
J=13.6, 5.0 Hz), 4.12 (3H, s), 3.89-3.81 (2H, m), 3.60 (lH, 

60 Secondary Rotational Isomer 
1H-NMR (600 MHz, CDC13 ) b: 11.26 (lH, s), 7.93 (lH, 

s), 7.65 (lH, s), 7.57 (lH, d, J=8.6 Hz), 7.49 (lH, m), 7.34 
(2H, s), 7.25 (lH, m), 7.05 (2H, d, JHF=6.0 Hz), 6.69 (lH, 

65 s), 6.59 (lH, d, J=3.l Hz), 6.09 (lH, d, J=3.l Hz), 5.26 (lH, 
q, J=6.6 Hz), 4.87 (lH, dd, J=l2.8, 5.1 Hz), 4.07 (3H, s), 
3.90-3.78 (2H, m), 3.40 (lH, ddd, J=l2.8, 12.6, 4.5 Hz), Conjupro EX1008 
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3.10-2.98 (3H, m), 2.23 (6H, s), 1.82-1.37 (l0H, m), 1.33 
(3H, s), 1.25 (3H, s), 1.06 (3H, d, J=6.2 Hz). 

Example Compound 67 

Main Rotational Isomer 
1H-NMR (600 MHz, CDC13 ) Ii: 11.32 (lH, s), 8.13 (lH, 

d, JHF=0.7 Hz), 7.59 (lH, d, J=8.6 Hz), 7.52 (lH, s), 7.48 
(lH, dd, J=8.9 Hz, JHp=6.9 Hz), 7.28 (lH, d, J=8.9 Hz), 10 

7.26 (lH, dd, J=8.6, 1.7 Hz), 7.16 (2H, d, JHF=6.l Hz), 6.70 
(lH, s), 6.61 (lH, dd, J=3.0 Hz, JHF=l.l Hz), 6.31 (lH, d, 
J=3.0 Hz), 5.79 (lH, q, J=6.7 Hz), 4.47 (lH, dd, J=13.5, 5.2 
Hz), 4.12 (3H, s), 3.88 (lH, m), 3.83 (lH, m), 3.60 (lH, ddd, 15 
J=13.5, 12.9, 3.6 Hz), 3.15 (lH, ddd, J=15.8, 12.9, 5.2 Hz), 
3.04 (lH, m), 3.00 (lH, m), 2.29 (6H, d, JHF=l.l Hz), 1.91 
(lH, dd, J=6.1, 5.8 Hz), 1.79-1.76 (2H, m), 1.74 (lH, m), 
1.65 (lH, m), 1.57 (3H, d, J=6.7 Hz), 1.60-1.55 (lH, m), 
1.52 (lH, dd, J=9.5, 5.8 Hz), 1.34 (3H, s), 1.28 (3H, s), 1.20 20 

(3H, d, J=6.0 Hz). 

Secondary Rotational Isomer 
1H-NMR (600 MHz, CDC13 ) Ii: 11.27 (lH, s), 8.04 (lH, 

s), 7.55 (lH, d, J=8.7 Hz), 7.52 (lH, s), 7.25-7.22 (2H, m), 25 
7.12 (lH, d, J=8.8 Hz), 7.06 (2H, d, JHF=6.0 Hz), 6.71 (lH, 
s), 6.47 (lH, m), 6.08 (lH, d, J=3.0 Hz), 5.26 (lH, q, J=6.6 
Hz), 4.87 (lH, dd, J=13.1, 4.8 Hz), 4.07 (3H, s), 3.90-3.80 
(2H, m), 3.39 (lH, ddd, J=13.1, 12.2, 4.6 Hz), 3.08-2.97 
(3H, m), 2.25 (6H, s), 1.79-1.73 (3H, m), 1.67 (3H, d, J=6.6 30 

Hz), 1.64 (lH, m), 1.45-1.37 (2H, m), 1.34 (3H, s ), 1.28 (3H, 
s), 1.06 (3H, d, J=6.0 Hz). 

Compound 55e used in the synthesis of Example Com­
pound 55 was synthesized as follows. 

[Chemical Formula 51] 

NHK 

cYN 

)-( ~ H 

~ (55-1) 

42a 

o~ I 
c~N~o 

55a 

a, 

le 
(55-2) 

35 

40 

45 

50 

55 

60 

65 

190 

55b 

Br 

55c 

55d 

(55-3) 

--------

I 
~N\N 

~ 

Cl 

lq 
(55-4) 

(55-5) 

--------

I 
N-N 0-N\N 

)l)-NAN~ 

l __ ) '=I 
N 
H 

HCl 

55e 
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Step 55-1 

tert-Buty I 3-amino-2-( 4-chloro-3, 5-dimethy !phenyl)-
6, 7-dihydro-4H-pyrazolo[ 4,3-c ]pyridine-5-carboxy­

late (Compound 55a) 

The titled compound was synthesized from Compound 
42a obtained in Step 42-1 and Compound lb obtained in 
Step 1-1 by performing an operation similar to Step 1-2 of 
Example 1 using an appropriate reagent. 10 

LC/MS mass spectrometry: m/z 377 ([M+Hr). 

192 
LC/MS mass spectrometry: m/z 574 ([M+Hr). 

LC/MS retention time: 1.34 min. (Analysis Condition: 
SMD-FA05-l). 

Step 55-5 

1-[2-( 4-Chloro-3,5-dimethylphenyl)-4,5,6, 7-tetrahy­
dropyrazolo[ 4,3-c ]pyridin-3-yl]-3-(1-methylindazol-
5-yl)imidazol-2-one hydrochloride (Compound 55e) 

LC/MS retention time: 0.87 min. (Analysis Condition: 
SQD-FA05-l). 

Step 55-2 

The titled compound was synthesized from Compound 
55d obtained in Step 55-4 by performing an operation 

15 similar to Step 11-8 of Example 11 using an appropriate 
reagent. 

LC/MS mass spectrometry: m/z 474 ([M+Hr). tert-Buty I 2-( 4-chloro-3, 5-dimethy !phenyl )-3-(2,2-
dimethoxyethy lcarbamoy !amino )-6, 7-dihydro-4 H­

pyrazolo [ 4,3-c ]pyridine-5-carboxyl ate (Compound 
55b) 

LC/MS retention time: 0.81 min. (Analysis Condition: 
20 SMD-FA05-l). 

The titled compound was synthesized from Compound 
55a obtained in Step 55-1 by performing an operation 
similar to Step 1-3 of Example 1 using an appropriate 25 

reagent. 
LC/MS mass spectrometry: m/z 508 ([M+Hr). 
LC/MS retention time: 0.83 min. (Analysis Condition: 

SQD-FA05-l). 

Step 55-3 

tert-Butyl 2-( 4-chloro-3,5-dimethylphenyl)-3-(2-
oxo- l H-imidazol-3-yl)-6, 7-dihydro-4H-pyrazolo[ 4, 

3-c ]pyridine-5-carboxylate (Compound 55c) 

The DMF (7.11 mL) suspension of Compound 55b (903 
mg, 1.78 mmol) obtained in Step 55-2 and p-toluenesulfonic 
acidmonohydrate (338 mg, 1.78 mmol) was stirred at 80° C. 

30 

for 1 h. After the suspension was cooled to room tempera­
ture, potassium phosphate (377 mg, 1.78 mmol), water (3.5 
mL), and di-tert-butyl dicarbonate (388 mg, 1.78 mmol) 
were added and the resulting mixture was stirred at room 
temperature for 1 h. Water was added to the reaction 
mixture, and extraction was performed using ethyl acetate, 45 

then the organic layer was washed with brine and the 
resulting product was dried with magnesium sulfate anhy­
dride. After filtration, the filtrate was concentrated under 
reduced pressure and the residue was purified by silica gel 
colunm chromatography ( ethyl acetate/hexane=l :4 to 1:0) to 50 

obtain the titled Compound 55c (799 mg, yield 100%) as a 
pale yellow foam. 

LC/MS mass spectrometry: m/z 444 ([M+Hr). 
LC/MS retention time: 0.82 min. (Analysis Condition: 

SQD-FA05-1). 

Step 55-4 

tert-Butyl 2-( 4-chloro-3,5-dimethylphenyl)-3-[3-(1-
methylindazol-5-yl)-2-oxoimidazol-1-yl]-6, 7-di­
hydro-4H-pyrazolo [ 4,3-c ]pyridine-5-carboxylate 

(Compound 55d) 

55 

The titled compound was synthesized from Compound 
55c obtained in Step 55-3 and 5-bromo-1-methylindazole 65 

(Compound lq) by performing an operation similar to Step 
1-11 of Example 1 using an appropriate reagent. 

Compound 56c used in the synthesis of Example Com­
pound 56 was synthesized as follows. 

51a 

56b 

[Chemical Formula 52] 

a-

~ 
~N\N 

Br~ 

56e 
(56-1) 

(56-2) -
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56c 

Step 56-1 

tert-Butyl 2-( 4-fluoro-3,5-dimethylphenyl)-3-[3-[1-
(2-methoxyethyl)indazol-5-yl]-2-oxoimidazol-1-yl]-
6, 7-dihydro-4H-pyrazolo[ 4,3-c ]pyridine-5-carboxy-

late (Compound 56b) 

The titled compound was synthesized from Compound 
51a obtained in Step 51-1 and 5-bromo-1-(2-methoxyethyl) 
indazole (Compound 56a) by performing an operation simi-

15 

20 

25 

lar to Step 1-11 of Example 1 using an appropriate reagent. 30 

LC/MS mass spectrometry: m/z 602 ([M+Hr). 

LC/MS retention time: 1.30 min. (Analysis Condition: 
SMD-FA05-2). 

35 

Step 56-2 

1-[2-( 4-Fluoro-3,5-dimethylphenyl)-4,5,6, 7-tetrahy­
dropyrazolo[ 4,3-c ]pyridin-3-yl]-3-[ 1-(2-methoxy­
ethyl)indazol-5-yl]imidazol-2-one hydrochloride 

(Compound 56c) 

The titled compound was synthesized from Compound 
56b obtained in Step 56-1 by performing an operation 45 

similar to Step 11-8 of Example 11 using an appropriate 
reagent. 

LC/MS mass spectrometry: m/z 502 ([M+Hr). 

LC/MS retention time: 0.54 min. (Analysis Condition: 50 

SQD-FA05-l). 

The amine derivative (Compound 57j) used in the syn­
thesis of Example Compound 57 was synthesized as fol­
lows. 

[Chemical Formula 53] 

(57-1) -
57a 

55 

60 

65 

O=C 

194 
-continued 

57b 

(57-3) -

57c 

(57-4) -

57d 
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195 
-continued 

57e 

57f 

µ- ~o 

v-N i~~ C(N N O w 
F 

N ''11 HO .,l. / 
H / 'f-F 

F 

57g 

57h 

US 10,858,356 B2 
196 

(57-9) -
(57-5) 
-10 

(57-6) -

(57-7) -

(57-8) -

15 

20 

25 

30 

35 

57i 

57j 

Step 57-1 

tert-Butyl N-( 4-isocyanatocuban-1-yl) carbamate 
(Compound 57b) 

40 To a toluene (2.1 mL) solution of 4-[(2-methylpropan-2-
yl)oxycarbonylamino ]cubane-1-carboxylic acid (Compound 
57a, 111 mg, 0.423 mmol) was added at room temperature 
triethyl amine (0.0676 mL, 0.487 mmol) and diphenylphos­
phoryl azide (0.10 mL, 0.465 mmol), and the resulting 

45 mixture was stirred at room temperature for 100 min., then 
at 85° C. for 3.5 h. The solvent in the reaction mixture was 
removed by evaporation under reduced pressure, and the 
titled Compound 57b was obtained as a crude product. 

1H-NMR (400 MHz, CDCl3 ) Ii: 12.3 (lH, brs), 3.95 (6H, 
50 brs), 1.45 (9H, s). 

55 

60 

Step 57-2 

tert-Butyl ( 4S )-2-( 4-fluoro-3, 5-dimethy !phenyl )-4-
methyl-3-[ [ 4-[ (2-methylpropan-2-yl)oxycarbo­

nylamino]cuban-1-yl]carbamoylamino]-6,7-dihydro-
4H-pyrazolo[ 4,3-c ]pyridine-5-carboxylate 

(Compound 57c) 

The titled compound was synthesized from Compound 
57b obtained in Step 57-1 and Compound llh obtained by 
Step 11-5 by performing an operation similar to Step 1-3 of 
Example 1 using an appropriate reagent. 

65 LC/MS mass spectrometry: m/z 636 ([M+Hi+). 
LC/MS retention time: 0.93 min. (Analysis Condition: 

SQD-FA05-l). Conjupro EX1008 
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Step 57-3 
198 

0.041 mmol), and the mixture was stirred at -30° C. for 3 
min. Acetic anhydride (8 µL, 0.085 mmol) was added to the 
reaction mixture at -30° C., and the mixture was stirred at 
a temperature of -30° C. to -25° C. for 5 min. and at a 

tert-Butyl ( 4S)-2-( 4-fluoro-3,5-dimethylphenyl)-3-
[ 5-hydroxy3-[ 4-[ (2-methy lpropan-2-y l)oxycarbo­
ny lamino ]cuban-1-yl]-2-oxoimidazolidin-1-yl]-4-
methyl-6, 7-dihydro-4H-pyrazolo[ 4,3-c ]pyridine-5-

carboxylate (Compound 57d) 

To a DMA (0.25 mL) suspension of Compound 57c (31.6 
mg, 0.050 mmol) obtained in Step 57-2 and cesium carbon­
ate (82.8 mg, 0.254 mmol) were added at room temperature 
1,2-dichloro-l-ethoxyethane (0.0155 mL, 0.127 mmol), and 

5 temperature of -25° C. to room temperature for 3 min. After 
water (0.5 mL) was added to the reaction mixture, the 
mixture was diluted using ethyl acetate, and more water was 
added and extraction was performed using ethyl acetate. The 
organic layer was dried using magnesium sulfate, and the 

10 solvent was removed by distillation under reduced pressure, 
then the resulting product was purified by silica gel colurmi 
chromatography (ethyl acetate/hexane=l:3 to 2:3) to obtain 
the titled Compound 57f (9.2 mg, yield 54%). the mixture was stirred at room temperature for 170 min. 

Cesium carbonate (104 mg, 0.32 mmol) followed by 1,2-
dichloro-l-ethoxyethane (0.0184 mL, 0.162 mmol) were 15 

added to the reaction mixture at room temperature, and the 
resulting mixture was stirred at room temperature for 16 h. 
The reaction mixture was diluted with ethyl acetate and 
water, then IN hydrochloric acid (0.54 mL) was added to 
adjust the pH to 7, and then extraction was performed using 20 

ethyl acetate. The organic layer was dried using magnesium 
sulfate, then the solvent was removed by evaporation under 
reduced pressure, and then toluene was added and the 
solvent was removed by evaporation under reduced pressure 
to obtain the titled Compound 57d as a crude product. 25 

LC/MS mass spectrometry: m/z 678 ([M+Hr). 
LC/MS retention time: 0.98 min. (Analysis Condition: 

SQD-FA05-l). 

LC/MS mass spectrometry: m/z 701 ([M+Hr). 
LC/MS retention time: 1.12 min. (Analysis Condition: 

SQD-FA05-l). 

Step 57-6 

N-[ 4-[3-[ ( 4S)-2-( 4-Fluoro-3,5-dimethylphenyl)-4-
methyl-4,5,6, 7-tetrahydropyrazolo[ 4,3-c ]pyridin-3-
yl]-2-oxoimidazol-1-yl]cuban- l-yl]acetamide 2,2,2-

trifluoroacetate (Compound 57g) 

To a dichloromethane (0.097 mL) solution of Compound 
57f (8.5 mg, 0.012 mmol) obtained in Step 57-5 was added 
TFA (0.019 mL) at room temperature, and the resulting 
mixture was stirred at room temperature for 3 h. After the 

Step 57-4 

tert-Butyl ( 4S)-2-( 4-fluoro-3,5-dimethylphenyl)-4-
methyl-3-[3-[4-[(2-methylpropan-2-yl)oxycarbo­

nylamino ]cuban-1-yl]-2-oxoimidazol-1-yl]-6,7-di­
hydro-4H-pyrazolo[ 4,3-c ]pyridine-5-carboxylate 

(Compound 57e) 

30 solvent in the reaction mixture was removed by evaporation 
under reduced pressure, toluene was added and the solvent 
was removed by evaporation, and hexane-dichloromethane 
was added and the solvent was removed by evaporation to 

35 

To a THE (1.1 mL) solution of Compound 57d (115 mg, 
0.17 mmol) obtained in Step 57-3 was added at room 
temperature methylsulfonic acid (0.011 mL, 0.17 mmol), 40 

then the mixture was stirred at 60° C. for 90 min. Potassium 
phosphate (36.5 mg, 0.172 mmol), water (0.45 mL) and 
(2-methylpropan-2-yl)oxycarbonyl tert-butyl carbonate 
(0.012 mL, 0.052 mmol) were added to the reaction mixture, 
and the resulting mixture was stirred for 1 h. Then, after the 45 

reaction mixture was diluted with dichloromethane, it was 
washed with water. The organic layer was dried using 
magnesium sulfate, and the solvent was removed by evapo­
ration under reduced pressure. The residue was purified by 
silica gel colunm chromatography (ethyl acetate/hexane=l:2 50 

to 1:1) to obtain the titled Compound 57e (48.5 mg, yield 
43%). 

LC/MS mass spectrometry: m/z 660 ([M+Hr). 
LC/MS retention time: 1.04 min. (Analysis Condition: 

SQD-FA05-l). 55 

Step 57-5 

tert-Butyl ( 4S)-3-[3-[ 4-[ acetyl-[(2-methylpropan-2-
yl)oxycarbonyl]amino ]cuban-1-yl]-2-oxoimidazol-1-

yl]-2-( 4-fluoro-3,5-dimethylphenyl)-4-methyl-6, 7-
dihydro-4H-pyrazolo[ 4,3-c ]pyridine-5-carboxylate 

(Compound 57f) 

60 

To a THE (0.22 mL) solution of Compound 57e (16.1 mg, 65 

0.024 mmol) obtained in Step 57-4 was added at -26° C., a 
1.7M potassium pentoxide toluene solution (0.024 mL, 

obtain the titled Compound 57g (9.4 mg) as a crude product. 
LC/MS mass spectrometry: m/z 501 ([M+Hr). 
LC/MS retention time: 0.49 min. (Analysis Condition: 

SQD-FA05-l). 

Step 57-7 

tert-Butyl ( 4S)-3-[3-( 4-acetamidecuban-l-yl)-2-ox­
oimidazol-1-yl]-2-( 4-fluoro-3,5-dimethylphenyl)-4-
methyl-6, 7-dihydro-4H-pyrazolo[ 4,3-c ]pyridine-5-

carboxylate (Compound 57h) 

The titled compound was synthesized from Compound 
57g obtained in Step 57-6 by performing an operation 
similar to Step 51-1 of Example 51 using an appropriate 
reagent. 

LC/MS mass spectrometry: m/z 602 ([M+Hr). 
LC/MS retention time: 0.85 min. (Analysis Condition: 

SQD-FA05-l). 

Step 57-8 

tert-Butyl ( 4S)-3-[3-[ 4-[ acetyl(2-methoxyethyl) 
amino ]cuban-1-yl]-2-oxoimidazol-1-yl]-2-( 4-fluoro-
3,5-dimethylphenyl)-4-methyl-6, 7-dihydro-4H-pyra­
zolo[ 4,3-c ]pyridine-5-carboxylate (Compound 57i) 

The titled compound was synthesized from Compound 
57h obtained in Step 57-7 by performing an operation 
similar to Step 57-5 of Example 57 using an appropriate 
reagent. 

LC/MS mass spectrometry: m/z 660 ([M+Hr). 
LC/MS retention time: 0.93 min. (Analysis Condition: 

SQD-FA05-l). Conjupro EX1008 
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Step 57-9 

N-[ 4-[3-[ ( 4S)-2-( 4-Fluoro-3,5-dimethylphenyl)-4-
methyl-4,5,6, 7-tetrahydropyrazolo[ 4,3-c ]pyridin-3-
yl]-2-oxoimidazol-1-yl]cuban-1-yl]-N-(2-methoxy-
ethyl)acetamide; hydrochloride (Compound 57i) 

The titled compound was synthesized from Compound 
57i obtained in Step 57-8 by performing an operation similar 10 

to Step 11-8 of Example 11 using an appropriate reagent. 

LC/MS mass spectrometry: m/z 560 ([M+Hr). 

LC/MS retention time: 0.53 min. (Analysis Condition: 
SQD-FA05-l). 

Compound 58e used in the synthesis of Example Com­
pound 58 was synthesized as follows. 

NHK 

~N 

lJ"' 
N 
H 

lb 

58a 

ClH 

58b 

[Chemical Formula 54] 

F p-
46a 

(58-1) 

le 
(58-2) 

(58-3) -

35 

40 

45 

50 

55 

60 

65 

200 
-continued 

a-

~ 

58c 

58d 

~N\N 

Br~ 

58e 

56a 
(58-4) 

Step 58-1 

(58-5) -

tert-Butyl 3-amino-2-( 4-fluoro-3-methylphenyl)-6, 7-
dihydro-4H-pyrazolo[ 4,3-c ]pyridine-5-carboxylate 

(Compound 58a) 

The titled compound was synthesized from Compound 1 b 
obtained in Step 1-1 and Compound 46a obtained in Step 
46-1 by performing an operation similar to Step 1-2 of 
Example 1 using an appropriate reagent. 

LC/MS mass spectrometry: m/z 347 ([M+Hr). 
LC/MS retention time: 0.98 min. (Analysis Condition: 

SMD-FA05-3). Conjupro EX1008 
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Step 58-2 

tert-Butyl 3-(2,2-dimethoxyethylcarbamoylamino )-
2-( 4-fluoro-3-methylphenyl)-6, 7-dihydro-4H-pyra­
zolo[ 4,3-c ]pyridine-5-carboxylate (Compound 58b) 

The titled compound was synthesized from Compound 
58a obtained in Step 58-1 by performing an operation 
similar to Step 1-3 of Example 1 using an appropriate 10 

reagent. 

LC/MS mass spectrometry: m/z 478 ([M+Hr). 

LC/MS retention time: 1.03 min. (Analysis Condition: 
SMD-FA05-3). 15 

Step 58-3 

tert-Butyl 2-( 4-fluoro-3-methylphenyl)-3-(2-oxo- 20 
1 H-imidazol-3-yl)-6, 7-dihydro-4H-pyrazolo[ 4,3-c] 

pyridine-5-carboxy late ( Compound 5 Sc) 

The titled compound was synthesized from Compound 
58b obtained in Step 58-2 by performing an operation 25 

similar to Step 11-7 of Example 11 using an appropriate 
reagent. 

LC/MS mass spectrometry: m/z 414 ([M+Hr). 

LC/MS retention time: 0.72 min. (Analysis Condition: 30 
SQD-FA05-l). 

Step 58-4 

tert-Butyl 2-( 4-fluoro-3-methylphenyl)-3-[3-[ 1-(2-
methoxyethyl)indazol-5-yl]-2-oxoimidazol-1-yl]-6, 

7 -dihydro-4 H-pyrazolo [ 4,3-c ]pyridine-5-carboxy late 
(Compound 58d) 

The titled compound was synthesized from Compound 
58c obtained in Step 58-3 and 5-bromo-1-(2-methoxyethyl) 
indazole (Compound 56a) by performing an operation simi­
lar to Step 1-11 of Example 1 using an appropriate reagent. 

LC/MS mass spectrometry: m/z 588 ([M+Hr). 

LC/MS retention time: 0.88 min. (Analysis Condition: 
SQD-FA05-l). 

Step 58-5 

1-[2-( 4-Fluoro-3-methylphenyl)-4,5,6, 7-tetrahydro­
pyrazolo[ 4,3-c ]pyridin-3-yl]-3-[l-(2-methoxyethyl) 

35 

40 

45 

50 

indazol-5-yl]imidazol-2-one hydrochloride (Com- 55 
pound 58e) 

The titled compound was synthesized from Compound 
58d obtained in Step 58-4 by performing an operation 
similar to Step 11-9 of Example 11 using an appropriate 60 

reagent. 

LC/MS mass spectrometry: m/z 488 ([M+Hr). 

LC/MS retention time: 0.50 min. (Analysis Condition: 
SQD-FA05-1). 

Compound 60c used in the synthesis of Example Com­
pound 60 was synthesized by the following process. 

65 

Q-
0 

N-N )l 

~N NH 

l __ j bl 
~ ClH 

60a 

60b 

202 

[Chemical Formula 55] 

(60-1) -----

I 
~N\N 

Br~ 

60c 

lq 
(60-2) 

(60-3) -----

Conjupro EX1008 
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Step 60-1 

tert-Butyl 2-(3,5-dimethylphenyl)-3-(2-oxo- l H-imi­
dazol-3-yl)-6, 7-dihydro-4H-pyrazolo[ 4,3-c ]pyridine-

5-carboxylate (Compound 60a) 

The titled compound was synthesized from Compound lg 
obtained in Step 1-4 by performing an operation similar to 
Step 51-1 of Example 51 using an appropriate reagent. 

LC/MS mass spectrometry: rn/z 410 ([M+Hr). 
LC/MS retention time: 0.77 min. (Analysis Condition: 

SQD-FA05-l). 

Step 60-2 

tert-Butyl 2-(3,5-dimethylphenyl)-3-[3-(1-methylin­
dazol-5-yl)-2-oxoimidazol-1-yl]-6, 7-dihydro-4H­

pyrazolo[ 4,3-c ]pyridine-5-carboxylate (Compound 
60b) 

(61-2) -
10 

15 

61a 

20 

The titled compound was synthesized from Compound 
60a obtained in Step 60-1 and 5-bromo-1-methylindazole 
(Compound lq) by performing an operation similar to Step 
1-11 of Example 1 using an appropriate reagent. 25 

LC/MS mass spectrometry: rn/z 540 ([M+Hr). 
LC/MS retention time: 1.24 min. (Analysis Condition: 

SMD-FA05-3). 

30 
Step 60-3 61b 

l-[2-(3,5-Dimethylphenyl)-4,5,6, 7-tetrahydropyra­
zolo[ 4,3-c ]pyridin-3-yl]-3-(1-methylindazol-5-yl) 
imidazol-2-one hydrochloride (Compound 60c) 

The titled compound was synthesized from Compound 
60b obtained in Step 60-2 by performing an operation 
similar to Step 11-8 of Example 11 using an appropriate 
reagent. 

LC/MS mass spectrometry: rn/z 440 ([M+Hr). 
LC/MS retention time: 0.74 min. (Analysis Condition: 

SMD-FA05-2). 

35 

40 

Step 61-1 

tert-Butyl ( 4S )-2-( 4-fluoro-3, 5-dimethy !phenyl )-4-
methy 1-3-[3-(1-methy lindazol-5-y 1)-2-oxoimidazol­

l -y l ]-6, 7-dihydro-4H-pyrazolo[ 4,3-c ]pyridine-5-
carboxylate (Compound 61a) 

Compound 61b used in the synthesis of Example Com- 45 

pound 61 was synthesized by the following process. 

The titled compound was synthesized from Compound 
llk obtained in Step 11-7 and 5-bromo-1-methylindazole 
(Compound lq) by performing an operation similar to Step 
1-11 of Example 1 using an appropriate reagent. 

LC/MS mass spectrometry: rn/z 572 ([M+Hr). 

llk 

[Chemical Formula 56] 

I 
~N\N 

Br~ 

lq 
(61-1) 

50 

LC/MS retention time: 1.30 min. (Analysis Condition: 
SMD-FA05-l). 

Step 61-2 

1-[ ( 4S)-2-( 4-Fluoro-3,5-dimethylphenyl)-4-methyl-
4,5,6, 7-tetrahydropyrazolo[ 4,3-c ]pyridin-3-yl]-3-(1-

55 methylindazol-5-yl)imidazol-2-one hydrochloride 
(Compound 61b) 

The titled compound was synthesized from Compound 
61a obtained in Step 61-1 by performing an operation 

60 similar to Step 11-8 of Example 11 using an appropriate 
reagent. 

LC/MS mass spectrometry: rn/z 472 ([M+Hr). 
LC/MS retention time: 0.79 min. (Analysis Condition: 

65 SMD-FA05-1). 

Compound 62b used in the synthesis of Example Com­
pound 62 was synthesized by the following process. Conjupro EX1008 
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llk 

62a 

62b 

Step 62-1 

[Chemical Formula 57] 

56a 
(62-1) 

(62-2) -

tert-Butyl ( 4S)-2-( 4-fluoro-3,5-dimethylphenyl)-3-
[3-[ 1-(2-methoxyethy l)indazol-5-y l]-2-oxoimidazol-
1-yl ]-4-methyl-6, 7-dihydro-4H-pyrazolo[ 4,3-c ]pyri-

dine-5-carboxylate (Compound 62a) 

The titled compound was synthesized from Compound 
llk obtained in Step 11-7 and 5-bromo-1-(2-methoxyethyl) 
indazole (Compound 56a) by performing an operation simi­
lar to Step 1-11 of Example 1 using an appropriate reagent. 

206 
Step 62-2 

1-[ ( 4S)-2-( 4-Fluoro-3,5-dimethylphenyl)-4-methyl-
4,5,6, 7-tetrahydropyrazolo[ 4,3-c ]pyridin-3-yl]-3-[ 1-
(2-methoxyethyl)indazol-5-yl]imidazol-2-one hydro-

chloride (Compound 62b 

The titled compound was synthesized from Compound 
10 62a obtained in Step 62-1 by performing an operation 

similar to Step 11-8 of Example 11 using an appropriate 
reagent. 

LC/MS mass spectrometry: m/z 516 ([M+Hr). 

15 LC/MS retention time: 0.76 min. (Analysis Condition: 

20 

25 

30 

35 

50 

55 

60 

SMD-FA05-l). 

Compound 63g used in the synthesis of Example Com­
pound 63 was synthesized by the following process. 

OH 

0 

F 

63a 

0 

( 

(63-1) 
Br -

F 

63b 

F 

Br 

[Chemical Formula 58] 

Br 

(63-2) -

lk 
(63-3) 

LC/MS mass spectrometry: m/z 616 ([M+Hr). 65 
N 

LC/MS retention time: 1.29 min. (Analysis Condition: 63c 

SMD-FA05-1). Conjupro EX1008 
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-continued 

Q 
N/ 

0 

KN 
' 

F 

Br 

N 

63d 

Q 
N/ 

0 

KN 
' 

F 
N 

63e 

Q 
N/ 

0 

[))··•'''N 

I )-NH F 

N'o-\ 
0 

63f 
OH 

Step 63-1 

63g 

Sa 
(63-4) 

5-Bromo-7-fluoro-N-methyl-N-phenyl-lH-indole-2-
carboxamide (Compound 63b) 

10 

15 

208 
Step 63-2 

5-Bromo-11-( cyanomethyl)-7-fluoro-N-methyl-N­
phenylindole-2-carboxamide (Compound 63c) 

The titled compound was synthesized from Compound 
63b obtained in Step 63-1 by performing an operation 
similar to Step 9-1 of Example 9 using an appropriate 
reagent. 

LC/MS mass spectrometry: m/z 386 ([M+Hr). 
LC/MS retention time: 3.17 min. (Analysis Condition: 

SMD-FAl0-long). 

Step 63-3 

5-Bromo-1-[ (1 S,2S)-1-cyano-2-methylcyclopropyl]-
7-fluoro-N-methy 1-N-pheny lindole-2-carboxamide 

(Compound 63d) 

The titled compound was synthesized from Compound 
20 63c obtained in Step 63-2 by performing an operation 

similar to Step 1-6 of Example 1 using an appropriate 
reagent. 

LC/MS mass spectrometry: m/z 426 ([M+Hr). 
LC/MS retention time: 1.36 min. (Analysis Condition: 

25 SMD-FA05-l). 

30 

35 

1H-NMR (300 MHz, CDCl3 ) Ii: 7.75 (lH, s), 7.43-7.30 
(6H, m), 6.08 (lH, brs), 3.44 (3H, s), 2.11-1.69 (3H, m), 
1.40-1.35 (3H, m). 

Step 63-4 

1-[ (1 S,2S)-1-Cyano-2-methylcyclopropyl]-7-fluoro­
N-methyl-5-( oxan-4-yl)-N-phenylindole-2-carbox­

amide (Compound 63e) 

The titled compound was synthesized from Compound 
63d obtained in Step 63-3 and (tetrahydro-2H-pyran-4-yl) 
zinc (II) iodide (Compound Sa) by performing an operation 
similar to Step 8-1 of Example 8 using an appropriate 

40 reagent. 

45 

50 

LC/MS mass spectrometry: m/z 432 ([M+Hr). 
LC/MS retention time: 1.22 min. (Analysis Condition: 

SMD-FA05-l). 

Step 63-5 

7-Fluoro-N-methyl-1-[ (1 S,2S)-2-methyl-1-(5-oxo-
4H-1,2,4-oxadiazol-3-yl)cyclopropyl]-5-( oxan-4-yl)­

N-phenylindole-2-carboxamide (Compound 63f) 

The titled compound was synthesized from Compound 
63e obtained in Step 63-4 by performing an operation 
similar to Step 1-8 of Example 1 using an appropriate 
reagent. 

55 LC/MS mass spectrometry: m/z 491 ([M+Hr). 

60 

LC/MS retention time: 1.21 min. (Analysis Condition: 
SQD-FA05-01). 

Step 63-6 

7-Fluoro-1-[(1 S,2S)-2-methyl-1-(5-oxo-4H-1,2,4-
oxadiazol-3-yl )cyclopropy l]-5-( oxan-4-y l)indole-2-

carboxy lic acid (Compound 63g) 
The titled compound was synthesized from 5-bromo-7-

fluoro-lH-indole-2-carboxylic acid (Compound 63a) by per- 65 

forming an operation similar to Step 1-10 of Example 1 
using an appropriate reagent. 

The titled compound was synthesized from Compound 
63f obtained in Step 63-5 by performing an operation similar 
to Step 6-4 of Example 6 using an appropriate reagent. Conjupro EX1008 
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LC/MS mass spectrometry: m/z 402 ([M+Hr). Step 64-1 

LC/MS retention time: 0.97 min. (Analysis Condition: 
SMD-FA05-l). 

Compound 64b used in the synthesis of Example Com- 5 
pound 64 was synthesized by the following process. 

tert-Butyl ( 4S )-2-( 4-fluoro-3, 5-dimethy !phenyl )-4-
methyl-3-[2-oxo-3-[1-[(3R)-oxolan-3-yl]indazol-5-
yl]imidazol-1-yl]-6,7-dihydro-4H-pyrazolo[ 4,3-c] 

pyridine-5-carboxylate (Compound 64a) 

llk 

64a 

[Chemical Formula 59] 

9 
~l\N 

Br~ 

Sf 
(64-1) 

64b 

(64-2) -----

The titled compound was synthesized from Compound 
1 lk obtained in Step 11-7 and Compound Sf obtained in Step 

10 8-4 by performing an operation similar to Step 1-11 of 
Example 1 using an appropriate reagent. 

15 

20 

LC/MS mass spectrometry: m/z 628 ([M+Hr). 
LC/MS retention time: 1.32 min. (Analysis Condition: 

SMD-FA05-l). 

Step 64-2 

1-[ ( 4S)-2-( 4-Fluoro-3,5-dimethylphenyl)-4-methyl-
4,5,6, 7-tetrahydropyrazolo[ 4,3-c ]pyridin-3-yl]-3-[ l­

[ (3R)-oxolan-3-yl]indazol-5-yl]imidazol-2-one 
hydrochloride (Compound 64b) 

The titled compound was synthesized from Compound 
64a obtained in Step 64-1 by performing an operation 
similar to Step 11-8 of Example 11 using an appropriate 
reagent. 

25 LC/MS mass spectrometry: m/z 528 ([M+Hi+). 

30 

50 

65 

LC/MS retention time: 0.78 min. (Analysis Condition: 
SMD-FA05-l). 

Compound 65c used in the synthesis of Example Com­
pound 65 was synthesized by the following process. 

42a 

65b 

65a 
(65-1) 

[Chemical Formula 60] 

(65-2) ---

Conjupro EX1008 
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65c 

Step 65-1 

tert-Butyl ( 4S)-2-( 4-chloro-3,5-dimethylphenyl)-3-
[3-( 4-fluoro- l-methylindazol-5-yl)-2-oxoimidazol-1-

yl]-4-methyl-6, 7-dihydro-4H-pyrazolo[ 4,3-c ]pyri­
dine-5-carboxylate (Compound 65b) 

15 

20 

The titled compound was synthesized from Compound 
42e obtained in Step 42-4 and 5-bromo-4-fluoro-l-methyl- 25 

indazole (Compound 65a) by performing an operation simi-
lar to Step 1-11 of Example 1 using an appropriate reagent. 

LC/MS mass spectrometry: m/z 606 ([M+Hr). 
LC/MS retention time: 1.38 min. (Analysis Condition: 

SMD-FA05-l). 30 

Step 65-2 

1-[ ( 4S)-2-( 4-Chloro-3,5-dimethylphenyl)-4-methyl-
4,5,6, 7-tetrahydropyrazolo[ 4,3-c ]pyridin-3-yl]-3-( 4-
fluoro- l-methylindazol-5-yl)imidazol-2-one hydro-

chloride (Compound 65c 

35 

The titled compound was synthesized from Compound 
65b obtained in Step 65-1 by performing an operation 
similar to Step 11-8 of Example 11 using an appropriate 40 

reagent. 
LC/MS mass spectrometry: m/z 506 ([M+Hr). 
LC/MS retention time: 0.86 min. (Analysis Condition: 

SMD-FA05-l). 
Compound 67b used in the synthesis of Example Com- 45 

pound 67 was synthesized by the following process. 

[Chemical Formula 61] 

50 

212 

(67-2) -----

67a 

67b 

Step 67-1 

tert-Butyl ( 4S)-2-( 4-fluoro-3,5-dimethylphenyl)-3-
[3-( 4-fluoro- l-methylindazol-5-yl)-2-oxoimidazol-1-

yl]-4-methyl-6, 7-dihydro-4H-pyrazolo[ 4,3-c ]pyri­
dine-5-carboxylate (Compound 67a) 

The titled compound was synthesized from Compound 
llk obtained in Step 11-7 and 5-bromo-4-fluoro-l-methyl­
indazole (Compound 65a) by performing an operation simi­
lar to Step 1-11 of Example 1 using an appropriate reagent. 

LC/MS mass spectrometry: m/z 590 ([M+Hr). 
LC/MS retention time: 1.31 min. (Analysis Condition: 

SMD-FA05-l). 

Step 67-2 

1-[ ( 4S)-2-( 4-Fluoro-3,5-dimethylphenyl)-4-methyl-
4,5,6, 7-tetrahydropyrazolo[ 4,3-c ]pyridin-3-yl]-3-( 4-

55 fluoro-1-methylindazol-5-yl)imidazol-2-one hydro-

llk 

65a 
(67-1) 

chloride (Compound 67b) 

The titled compound was synthesized from Compound 
67a obtained in Step 67-1 by performing an operation 

60 similar to Step 11-8 of Example 11 using an appropriate 
reagent. 

LC/MS mass spectrometry: m/z 490 ([M+Hr). 
LC/MS retention time: 0.80 min. (Analysis Condition: 

65 SQD-FA05-1). 
Compound 68c used in the synthesis of Example Com­

pound 68 was synthesized by the following process. Conjupro EX1008 
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68b 

Step 68-1 

68a 
(68-1) 

68c 

[Chemical Formula 62] 

(68-2) ---

tert-Butyl ( 4S)-3-[3-( 4-chloro-1-methylindazol-5-
yl)-2-oxoimidazol-1-yl]-2-( 4-fluoro-3,5-dimethyl­
phenyl)-4-methyl-6, 7-dihydro-4H-pyrazolo[ 4,3-c] 

pyridine-5-carboxylate (Compound 68b) 

The titled compound was synthesized from Compound 
llk obtained in Step 11-7 and 5-bromo-4-chloro-1-methyl­
indazole (Compound 68a) by performing an operation simi­
lar to Step 1-11 of Example 1 using an appropriate reagent. 

LC/MS mass spectrometry: m/z 606 ([M+Hr). 

LC/MS retention time: 1.34 min. (Analysis Condition: 
SMD-FA05-1). 

214 
Step 68-2 

1-( 4-Chloro-l-methylindazol-5-yl)-3-[( 4S)-2-( 4-
fluoro-3, 5-dimethylphenyl )-4-methyl-4,5 ,6, 7 -tetra-

s hydropyrazolo[ 4,3-c ]pyridin-3-yl]imidazol-2-one 
hydrochloride (Compound 68c) 

The titled compound was synthesized from Compound 
68b obtained in Step 68-1 by performing an operation 

10 similar to Step 11-8 of Example 11 using an appropriate 
reagent. 

LC/MS mass spectrometry: m/z 506 ([M+Hr). 
LC/MS retention time: 0.83 min. (Analysis Condition: 

SMD-FA05-l). 
Compound 69b used in the synthesis of Example Com-

15 pound 69 was synthesized by the following process. 

35 46d 

50 

69a 

55 

60 

65 

65a 
(69-1) 

69b 

[Chemical Formula 63] 

(69-2) ---

Conjupro EX1008 
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Step 69-1 

tert-Butyl ( 4S)-3-[3-( 4-fluoro-l-methylindazol-5-
yl)-2-oxoimidazol-1-yl]-2-( 4-fluoro-3-methylphe-

-continued 

nyl)-4-methyl-6, 7-dihydro-4H-pyrazolo[ 4,3-c ]pyri- 5 
dine-5-carboxylate (Compound 69a) 

The titled compound was synthesized from Compound 
46d obtained in Step 46-3 and 5-bromo-4-fluoro-l-methyl­
indazole (Compound 65a) by performing an operation simi- 10 
lar to Step 1-11 of Example 1 using an appropriate reagent. 

LC/MS mass spectrometry: m/z 576 ([M+Hr). 
LC/MS retention time: 1.25 min. (Analysis Condition: 

SMD-FA05-l). 

Step 69-2 

1-( 4-Fluoro-l-methylindazol-5-yl)-3-[( 4S)-2-( 4-
fluoro-3-methylphenyl)-4-methyl-4,5,6,7-tetrahydro­
pyrazolo[ 4,3-c ]pyridin-3-yl]imidazol-2-one hydro­

chloride (Compound 69b) 

The titled compound was synthesized from Compound 
69a obtained in Step 69-1 by performing an operation 
similar to Step 11-8 of Example 11 using an appropriate 
reagent. 

LC/MS mass spectrometry: m/z 476 ([M+Hr). 
LC/MS retention time: 0.77 min. (Analysis Condition: 

SMD-FA05-l). 
Compound 70c used in the synthesis of Example Com­

pound 70 was synthesized by the following process. 

[Chemical Formula 64] 

I 
I \N 

15 70c 

Step 70-1 
20 

tert-Butyl ( 4S)-2-( 4-fluoro-3,5-dimethylphenyl)-3-
[3-( 6-fluoro- l-methylindazol-5-yl)-2-oxoimidazol-1-

yl]-4-methyl-6, 7-dihydro-4H-pyrazolo[ 4,3-c ]pyri-
25 dine-5-carboxylate (Compound 70b) 

The titled compound was synthesized from Compound 
llk obtained in Step 11-7 and 5-bromo-6-fluoro-l-methyl­
indazole (Compound 70a) by performing an operation simi-

3o lar to Step 1-11 of Example 1 using an appropriate reagent. 

LC/MS mass spectrometry: m/z 590 ([M+Hr). 

LC/MS retention time: 1.28 min. (Analysis Condition: 
SMD-FA05-l). 

35 

Step 70-2 
FXX)N 

~ /J 
Br 40 

1-[ ( 4S)-2-( 4-Fluoro-3,5-dimethylphenyl)-4-methyl-
4,5,6, 7-tetrahydropyrazolo[ 4,3-c ]pyridin-3-yl]-3-( 6-
fluoro- l-methylindazol-5-yl)imidazol-2-one hydro-70a 

(70-1) 

45 

llk 
50 

55 
(70-2) ---

60 

65 
70b 

chloride (Compound 70c) 

The titled compound was synthesized from Compound 
70b obtained in Step 70-1 by performing an operation 
similar to Step 11-8 of Example 11 using an appropriate 
reagent. 

LC/MS mass spectrometry: m/z 490 ([M+Hr). 

LC/MS retention time: 0.81 min. (Analysis Condition: 
SMD-FA05-1). 

Compound 71b used in the synthesis of Example Com­
pound 71 was synthesized by the following process. 

71a 

Br~O'-.., 

(71-1) 

[Chemical Formula 65] 

Conjupro EX1008 
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71c 

71b 

71b 
(71-2) 
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(71-3) ---

10 

15 

20 

25 

30 

35 

218 

71d 

Step 71-1 

5-Bromo-6-fluoro-1-(2-methoxyethyl)indazole 
(Compound 71b) 

The titled compound was synthesized from 5-bromo-6-
fluoro-lH-indazole (Compound 71a) by performing an 
operation similar to Step 8-4 of Example 8 using an appro­
priate reagent. 

LC/MS mass spectrometry: m/z 273 ([M+Hr). 

LC/MS retention time: 1.06 min. (Analysis Condition: 
SMD-FA05-l). 

Step 71-2 

tert-Butyl ( 4S)-2-( 4-fluoro-3,5-dimethylphenyl)-3-
[3-[ 6-fluoro- l-(2-methoxyethyl)indazol-5-yl]-2-ox­
oimidazol-11-yl]-4-methyl-6, 7-dihydro-4H-pyrazolo 

40 [4,3-c]pyridine-5-carboxylate (Compound 71c) 

The titled compound was synthesized from Compound 
llk obtained in Step 11-7 and Compound 71b obtained in 

45 Step 71-1 by performing an operation similar to Step 1-11 of 
Example 1 using an appropriate reagent. 

50 

55 

LC/MS mass spectrometry: m/z 634 ([M+Hr). 

LC/MS retention time: 1.30 min. (Analysis Condition: 
SMD-FA05-l). 

Step 71-3 

1-[ ( 4S)-2-( 4-Fluoro-3,5-dimethylphenyl]-4-methyl-
4,5,6, 7-tetrahydropyrazolo[ 4,3-c ]pyridin-3-yl]-3-[ 6-
fluoro-1-(2-methoxyethyl)indazol-5-yl]imidazol-2-

one hydrochloride (Compound 71d) 

60 The titled compound was synthesized from Compound 
71c obtained in Step 71-2 by performing an operation 
similar to Step 11-8 of Example 11 using an appropriate 
reagent. 

65 
LC/MS mass spectrometry: m/z 534 ([M+Hr). 

LC/MS retention time: 0.83 min. (Analysis Condition: 
SMD-FA05-1). Conjupro EX1008 
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<Example 73> Synthesis of 3-[(1S,2S)-1-[5-(2-
ethyl-3-methylpyridin-4-yl)-2-[ ( 4S)-2-( 4-fluoro-3,5-
dimethy lpheny 1)-4-methy 1-3-[3-(1-methy lindazol-5-
y 1)-2-oxoimidazol-1-y l]-6, 7-dihydro-4H-pyrazolo[ 4, 

3-c ]pyridine-5-carbonyl]indol-1-yl]-2-
methylcyclopropyl]-4H-1,2,4-oxadiazol-5-one 

(Compound 73) 

Step 73-1 

OH 

0 ~ 

N j 

X-NH 

No--lo 

73a 

0 

N 

lo 

~NH 

b--{ 
0 

To a DMF (1.5 mL) solution of a racemic form (Com­
pound 73a, 29.6 mg, 0.058 mmol) synthesized by a method 
similar to the compound obtained in Step 61-2 and Com- 55 

pound lo (26.8 mg, 0.064 mmol) obtained in Step 1-9 were 
added HATU (26.6 mg, 0.070 mmol) and N,N-diisopropy­
lethylamine (18.1 mg, 0.14 mmol), and the mixture was 
stirred at room temperature for an hour. The reaction solu­
tion was diluted by ethyl acetate, and washed with distilled 60 

water. The organic layer was concentrated under reduced 
pressure to obtain a residue which is a mixture of stereoi­
somers. The stereoisomers were separated by reversed­
phase HPLC to obtain Entity A (14.5 mg, yield 29%) and 65 
Entity B (15.5 mg, yield 31 %), which is a white, solid, titled 
Compound 73. 

[Chemical Formula 66] 

(73-1) ---

73 

Separation Condition 

Colunm: YMC Actus ODS-A, 20x100 mm, 5 µm 

Solvent: 0.1 % formic acid aqueous solution/0.1% formic 
acid acetonitrile solution=40/60 (homogenous system) 

Flow rate: 20 mL/min., room temperature 

Entity A 

LC/MS mass spectrometry: rn/z 872 ([M+Hr). 

LC/MS retention time: 0.99 min. (Analysis Condition: 
SMD-FA05-3). 

Entity B (Compound 73) 

LC/MS mass spectrometry: rn/z 872 ([M+Hr). 

LC/MS retention time: 1.01 min. (Analysis Condition: 
SMD-FA05-3). Conjupro EX1008 
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2-[( 4S)-2-( 4-fl ynthesis of 3-[(lS 2S 
r3-(1-meth h~~m-3,5-<limethylph;. )-H 6-Fluom-
d1hydro-4 I-i- azol-5-yl)-2-oxoim·f l)-4-methyl-3-

(

2- h pyrazolo[4 3- ] .. I azol-1-yl]-6 7 
met oxy-3- ' c pyndme-5 ' -

methylcyclo methylpyridin-4-yl)in~carl bonyl]-5-

OH 

74a 

0 

0 

propyl]-4H-1 2 4 . 
0 

-l-yl]-2-

(c 
' , -oxadrn I 

ompound 74) zo -5-one 

Br~ 

F 

F 

74b 

( 
F 

N 

74c 

[Chemical F onnula 67] 

Br 
(74-2) ---

Br 

lk 
(74-3) 

(74-4) 

Br ---

0 

10 

15 

20 

25 

30 OH 

,,~"' 
Nf NH F 

'o~ 0 

40 74f 

65 
74g 

222 
-continued 

74e 

Br~ 

61b 
(74-6) 

6g 
(74-7) 

Conjupro EX1008 
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74 

Step 74-1 

5-Bromo-6-fluoro-N-methyl-N-phenyl- lH-indole-2-
carboxamide (Compound 74b) 

The titled compound was synthesized from 5-bromo-6-
fluoro-l H-indole-2-carboxylic acid (Compound 7 4a) by per­
forming an operation similar to Step 1-10 of Example 1 

224 
LC/MS mass spectrometry: m/z 426 ([M+Hr). 
LC/MS retention time: 1.04 min. (Analysis Condition: 

SMD-FAl0-5). 

Step 74-4 

5-Bromo-6-fluoro-N-methyl-1-[ (1 S,2S)-2-methyl-1-
( 5-oxo-4H-1,2,4-oxadiazol-3-yl)cyclopropyl]-N­
phenylindole-2-carboxamide (Compound 74e) 

The titled compound was synthesized from Compound 
74d obtained in Step 74-3 by performing an operation 
similar to Step 1-8 of Example 1 using an appropriate 
reagent. 

LC/MS mass spectrometry: m/z 485 ([M+Hr). 
LC/MS retention time: 1.33 min. (Analysis Condition: 

SMD-FA05-l). 

Step 74-5 

5-Bromo-6-fluoro- l-[ (1 S,2S)-2-methyl-1-( 5-oxo-
4H-1,2,4-oxadiazol-3-yl)cyclopropyl]indole-2-car­

boxylic acid (Compound 74f) 

The titled compound was synthesized from Compound 

25 74e obtained in Step 74-4 by performing an operation 
similar to Step 6-4 of Example 6 using an appropriate 
reagent. 

LC/MS mass spectrometry: m/z 396 ([M+Hr). 
LC/MS retention time: 0.80 min. (Analysis Condition: 

SQD-FA05-l). 
30 

Step 74-6 

using an appropriate reagent. 35 

3-[ (1 S,2S)-1-[ 5-Bromo-6-fluoro-2-[ ( 4S)-2-( 4-fluoro-
3 ,5-dimethy lpheny 1)-4-methy 1-3-[3-(1-methy linda­
zol-5-y l)-2-oxoimidazol-1-y l]-6, 7-dihydro-4H-pyra-

LC/MS mass spectrometry: m/z 347 ([M+Hr). 

LC/MS retention time: 1.06 min. (Analysis Condition: 
SMD-TFA05-4). 

zolo[ 4,3-c ]pyridine-5-carbonyl]indol-1-yl]-2-
methylcyclopropyl]-4H-1,2,4-oxadiazol-5-one 

(Compound 74g) 

Step 74-2 
40 The titled compound was synthesized from Compound 

74f obtained in Step 74-5 and Compound 61b obtained in 
Step 61-2 by performing an operation similar to Step 1-10 of 
Example 1 using an appropriate reagent. 

LC/MS mass spectrometry: m/z 849 ([M+Hr). 5-Bromo-1-( cyanomethyl )-6-fluoro-N-methy 1-N­
phenylindole-2-carboxamide (Compound 74c) 45 

LC/MS retention time: 1.42 min. (Analysis Condition: 
SMD-FA05-l). 

The titled compound was synthesized from Compound 
74b obtained in Step 74-1 by performing an operation 
similar to Step 9-1 of Example 9 using an appropriate 
reagent. 50 

LC/MS mass spectrometry: m/z 386 ([M+Hr). 

LC/MS retention time: 1.06 min. (Analysis Condition: 
SMD-TFA50-4). 

55 

Step 74-3 

Step 74-7 

3-[(1 S,2S)-1-[6-Fluoro-2-[( 4S)-2-( 4-fluoro-3,5-dim­
ethy lpheny 1)-4-methy 1-3-[3-( 1-methy lindazol-5-yl )-
2-oxoimidazol-1-y l]-6, 7-dihydro-4H-pyrazolo[ 4,3-c] 
pyridine-5-carbonyl]-5-(2-methoxy-3-methylpyridin-

4-yl)indol-1-yl]-2-methylcyclopropyl]-4H-1,2,4-
oxadiazol-5-one (Compound 74) 

The titled compound was synthesized by performing an 
operation similar to Step 6-5 of Example 6 using Compound 
74g obtained in Step 74-6 and 4-iodo-2-methoxy3-methyl­
pyridine (Compound 6g), and an appropriate reagent. 5-Bromo-1-[ (1 S,2S)-1-cyano-2-methylcyclopropyl]-

6-fluoro-N-methy 1-N-pheny lindole-2-carboxamide 
(Compound 74d) 

60 LC/MS mass spectrometry: m/z 892 ([M+Ht). 

The titled compound was synthesized from Compound 
74c obtained in Step 74-2 and (4R)-4-methyl-1,3,2-dioxa­
thiolane 2,2-dioxide (Compound lk) by performing an 65 

operation similar to Step 1-6 of Example 1 using an appro­
priate reagent. 

LC/MS retention time: 1 .48 min. (Analysis Condition: 
SMD-TFA05-l). 

Examples 75-77 

An operation similar to Step 8-1 of Example 8 was 
performed using an indole bromide compound and an iodo Conjupro EX1008 
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(oxan-4-yl) • 225 
obtain Examz1~c derivative, and an 
the followin; re~c~~pounds 75 to 77 a;i;rop~ate reagent to 

-continued 
mn. own m Table 2-6 by 

Br 

Example 

No. 

75 

0 

[Chemical F onnula 68] 

10 

15 

20 

25 

TABLE 2-6 

The Obtained E xample C ompounds 7 5 to 77 

Structure Compound 

F 3-[(1S,2S)-1-[2-[2-(4-
fluoro-3 5-
dimethylphen _ methyl· d yl) 3-[3-(1-

/ 
m azol-5- 1 

oxoimid 1 Y )-2-

N-N \\ dihydro-:~ -l-yl]-6,7-r ;---- \ ,],,,i,@e;';'~''''·' 
NVN # N(~-oxaspiro[~-~d~:~~i-

y )mdol-1-yl]-2- -

_.::;::; methyl 1 2 4 cydopropyl]-4H-
N , , -oxadrnzol-5-one 

75-77 

Analysis 

Condition 

SMD-
TFA05-2 

LC/MS 

LC/MS mass 

retention spectra-

time metry 

(min.) (m/z) 

1.57 878 
([M+Ht) 

Conjupro EX1008 
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76 

77 

0 

227 

Structure 

US 10,858,356 B2 

TABLE 2-6-continued 

The Obtained Example Compounds 75 to 77 

Compound 

3-[(1 S,2S)-1-[5-(2,2-
dimethyloxan-4-yl)-2-[2-
( 4-fluoro-3 ,5-
dimethylphenyl )-3-[3-[l -
(2-methoxyethyl)indazol-
5-yl]-2-oxoimidazol-1-yl]-
6,7-dihydro-4H-
pyrazolo [4,3-c ]pyridine-5-
carbonyl]indol-1-yl]-2-
methylcyclopropyl]-4H-
1,2,4-oxadiazol-5-one 

F 3-[(1S,2S)-1-[5-[(2S,4S)-
(2-ethyloxan-4-yl)-2-[2-(4-
fluoro-3 5-
dimethylphenyl )-3-[3-(l -

/ 
methylmdazol-5-yl)-2-
ox01m1dazol-1-yl]-6,7-
d1hydro-4H-pyrazolo[4,3-

N-N II \ c]pyndme-5-
~ Ncarbonyl]mdol-1-yl]-2-

N N methylcyclopropyl]-4H-"'=1 1,2,4-oxadiazol-5-one 

N 

Analysis 

Condition 

SMD­
TFA05-2 

SMD­
TFA05-2 

228 

LC/MS 

retention 

time 

(min.) 

1.44 

1.51 

LC/MS 

mass 

spectra-

metry 

(m/z) 

895 
([M+H]') 

851 
([M+H]') 

Conjupro EX1008 
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Step 76-1 Compound 75b used in the synthesis of Example Com­
pound 75 was synthesized by the following process. 

Step 75-1 

Iodo(6-oxaspiro[ 4.5]decan-9-yl) zinc (Compound 
75b) 

[Chemical Formula 69] 

S) "''' S) 
1---(_) - I-Zn--(_) 

75a 75b 

3-[ (1 S,2S)-1-[ 5-Bromo-2-[2-( 4-fluoro-3,5-dimethyl­
pheny 1)-3-[3-[ 1-(2-methoxyethyl )indazol-5-y l]-2-

5 oxoimidazol-1-yl]-6, 7-dihydro-4H-pyrazolo[ 4,3-c] 
pyridine-5-carbonyl]indol-1-yl]-2-

methylcyclopropyl]-4H-1,2,4-oxadiazol-5-one 
(Compound 76a) 

10 The titled compound was synthesized from Compound 
56b obtained in Step 56-1 and Compound 6f obtained in 
Step 6-4 by performing an operation similar to Step 1-10 of 
Example 1 using an appropriate reagent. 

LC/MS mass spectrometry: m/z 861 ([M+Hr). 
15 LC/MS retention time: 1.45 min. (Analysis Condition: 

SMD-FA05-2). 

Example 77 
The titled compound was synthesized from 9-iodo-6- 20 

oxaspiro[4.5]decane (Compound 75a) by performing an 
operation similar to Step 41-1 of Example 41 using an 

~o 

(77-1) 

[Chemical Formula 71] 

appropriate reagent. ~OH 

The compound was directly put to use in the next step. 
Compound 76a used in the synthesis of Example Com- 77a 

pound 76 was synthesized by the following process. 

[Chemical Formula 70] 

Br~ 

6f 
56b 

0 ~ 

N # 

~NH 

Br 

'a-{ 
0 

76a 

Conjupro EX1008 
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-continued 

-0 (77-2) -0 
I O --- I-Zn 0 

77b 

51d 

0 

77 

77c 

77c 
(77-3) 

Step 77-1 

2-Ethyl-4-iodooxane (Compound 77b) 

5 

10 

15 

232 
matography ( ethyl acetate/hexane=0: 1 to 1:9) to obtain the 
titled Compound 77b as a pale yellow oil-like diastereomer 
mixture (1.12 g, yield 67%, syn:anti=l.00:0.45). 

1H-NMR (400 MHz, CDC13 ): 

syn Ii: 4.31-4.23 (lH, m), 3.90-3.82 (lH, m), 3.44-3.37 
(lH, m), 3.21-3.15 (lH, m), 2.37-1.38 (6H, m), 0.92 (3H, t, 
J=7.4 Hz). 

anti Ii: 4.87-4.84 (lH, m), 3.90-3.82 (2H, m), 3.70-3.64 
(lH, m), 2.37-1.38 (6H, m), 0.94 (3H, t, J=7.6 Hz). 

Step 77-2 

(2-Ethyloxan-4-yl)-iodozinc (Compound 77c) 

To a DMA (0.25 mL) solution of zinc (102 mg, 1.56 
mmol) was slowly added dropwise a mixture of chloro 
(trimethyl)silane (0.017 mL, 0.137 mmol) and 1,2-dibro­
moethane (0.012 mL, 0.137 mmol) under a nitrogen atmo­
sphere while maintaining a temperature of 65° C. or lower, 

20 and the mixture was stirred at room temperature for 15 min. 
Then, the DMA (0.625 mL) solution of Compound 77b (300 
mg, 1.25 mmol) obtained in Step 77-1 was added dropwise 
slowly into the mixture while maintaining a temperature of 
65° C. or lower, and the mixture was stirred under a nitrogen 

25 atmosphere at room temperature for 30 min. to obtain a 
DMA solution (0.86M) of a diastereomer mixture of the 
titled Compound 77c. 

30 

Step 77-3 

3-[ (1 S,2S)-1-[ 5-(2-Ethyloxan-4-yl)-2-[2-( 4-fluoro-3, 
5-dimethy lpheny 1)-3-[3-(1-methy lindazol-5-y 1)-2-
oxoimidazol-1-y l ]-6, 7-dihydro-4H-pyrazolo[ 4,3-c] 

pyridine-5-carbonyl]indol-1-yl]-2-
methylcyclopropyl]-4H-1,2,4-oxadiazol-5-one 

(Compound 77) 

To a DMA (0.163 mL) solution of Compound 51d (40.0 
mg, 0.049 mmol) obtained in Step 51-4 were added palla-

40 dium(II) acetate (2.20 mg, 0.00978 mmol), and 2-(2-dicy­
clohexylphosphanylphenyl)-1-N, l-N,3-N,3-N-tetramethyl­
benzene-1,3-diamine (8.54 mg, 0.020 mmol), and the 
mixture was deaerated under reduced pressure, then nitrogen 
was introduced in the vessel and the mixture was stirred at 

45 room temperature for 5 min. Then, a DMA (0.86 M, 0.398 
mL, 0.342 mmol) solution of Compound 77c obtained in 
Step 77-2 was added and the mixture was stirred at room 
temperature for 1.5 h. Formic acid was added to the reaction 
mixture, and the reaction mixture was purified by reversed-

50 phase silica gel chromatography (acetonitrile/water, 0.1 % 
formic acid) to obtain the syn-type diastereomer mixture. 
The syn-type diastereomer mixture was separated into ste­
reoisomers by the reversed-phase HPLC to obtain a white, 
amorphous Entity A (17.4 mg, yield 41%) and a white, 

55 amorphous Entity B (14.9 mg, yield 37%), which is the titled 
Compound 77. 

To an acetic acid (2.48 mL) solution of but-3-en-1-ol 
(0.588 mL, 6.93 mmol) was sequentially added propional­
dehyde (0.650 mL, 9.01 mmol) and lithium iodide (2.78 g, 
20.8 mmol), and the mixture was stirred at 60° C. for 1 h. 60 

Water was added to the reaction mixture, and extraction was 
performed using dichloromethane. The organic layer was 
washed with 10% sodium thiosulfate aqueous solution and 
saturated sodium acid carbonate aqueous solution, then 
dried with magnesium sulfate. After filtration, the filtrate 65 

was concentrated under reduced pressure (lower limit being 
150 hpa), and the residue was purified by silica gel chro-

Separation Condition 
Column: CHIRALCEL OD-RH 5 µm, 4.6 mmx150 mm 

(Daicel) 
Solvent: 0.1 % formic acid aqueous solution/0.1 % formic 

acid acetonitrile solution=20/80 (homogenous system) 
Flow rate: 1.0 mL/min., room temperature 
Entity A 
LC/MS mass spectrometry: rn/z 851 ([M+Hr). 
HPLC retention time: 4.99 min. (Separation condition). 
LC/MS retention time: 1.46 min. (Analysis Condition: 

SMD-FA05-1). Conjupro EX1008 
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Entity B (C 233 ompound 77) 

LC/MS mass spectromet • 
HPLC retention time· 6 ry. ~z 851 ([M+Hr). 
LC/MS • .64 mm (Se • 

SMD-FAO{~tention time: 1.46 ~in parat10n condition). 1). . (Analysis Cond·t· I 10n: 5 

<Example 78> 
[_2-[2-(4-fluoro- Syn~hesis of 3-[(lS 2 
mdazol-5-yl)-/t~nn_ethylphenyl)~3~~-~-Ethyl-1-
pyrazolo[ 4 3-c] x~11'.11dazol-l-yl]-6 7 ~d-~l-methyl­
indol-1- ' pyndme-5-carbon ' I ydro-4H-

yl]cyclopropyl]-4H- yl]-5-(oxan-4- 1) 
(C 

l .2.4-oxadi y 
ompound 78) azol-5-one 

51c 

78a 

[Chemi 1 ca Formula 72] 

6a 
(78-1) 

I-Zn-CO 

Sa 
(78-2) 

10 
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Step 78-1 

2-[ 5-Bromo-2-[2-( 4-fluoro-3 ,5-dimethy lpheny 1)-3-
[3-(1-methy lindazol-5-y l)-2-oxoimidazol-1-y l]-6, 7-

dihydro-4H-pyrazolo[ 4,3-c ]pyridine-5-carbonyl] 
indol-1-yl]acetonitrile (Compound 78a) 

The titled compound was synthesized from Compound 
51c obtained in Step 51-3 and 5-bromo-1-(cyanomethyl) 
indole-2-carboxylic acid (Compound 6a) by performing an 10 
operation similar to Step 1-10 of Example 1 using an 
appropriate reagent. 

LC/MS mass spectrometry: m/z 718 ([M+Hr). 
LC/MS retention time: 1.30 min. (Analysis Condition: 

SMD-FA05-l). 
15 

Step 78-2 

236 
LC/MS mass spectrometry: m/z 778 ([M+Hr). 
LC/MS retention time: 1.27 min. (Analysis Condition: 

SMD-FA05-RP). 

Step 78-4 

3-[ (1 S,2S)-2-Ethyl-1-[2-[2-( 4-fluoro-3,5-dimethyl­

pheny 1)-3-[3-(1-methy lindazol-5-y 1)-2-oxoimidazol­

l -y l ]-6, 7-dihydro-4H-pyrazolo[ 4,3-c ]pyridine-5-

carbonyl]-5-( oxan-4-yl)indol-1-yl]cyclopropyl]-4H-

1,2,4-oxadiazol-5-one (Compound 78) 

2-[2-[2-( 4-Fluoro-3,5-dimethylphenyl)-3-[3-(1-
methylindazol-5-yl)-2-oxoimidazol-1-yl]-6, 7-di­
hydro-4H-pyrazolo[ 4,3-c ]pyridine-5-carbonyl]-5-

( oxan-4-yl)indol-1-yl]acetonitrile (Compound 78b) 

The titled compound was synthesized from Compound 
78a obtained in Step 78-1 and (tetrahydro-2H-pyran-4-yl) 
zinc (II) iodide (Compound Sa) by performing an operation 
similar to Step 8-1 of Example 8 using an appropriate 
reagent. 

The titled compound was synthesized from Compound 

20 78d obtained in Step 78-2 by performing an operation 

similar to Step 1-8 of Example 1 using an appropriate 

reagent. 

LC/MS mass spectrometry: m/z 837 ([M+Hr). 
LC/MS retention time: 1.39 min. (Analysis Condition: 

25 SMD-TFA05-2). 

LC/MS mass spectrometry: m/z 724 ([M+Hr). 
LC/MS retention time: 1.21 min. (Analysis Condition: 

SMD-FA05-l). 

Step 78-3 

(1 S,2S)-2-Ethyl-1-[2-[2-( 4-fluoro-3,5-dimethylphe­
nyl)-3-[3-(1-methylindazol-5-yl)-2-oxoimidazol-1-

30 

yl]-6, 7-dihydro-4H-pyrazolo[ 4,3-c ]pyridine-5-carbo- 35 

nyl]-5-( oxan-4-yl)indol-1-yl]cyclopropane- l­
carbonitrile (Compound 78d) 

The titled compound was synthesized from Compound 
78b obtained in Step 78-2 by performing an operation 40 

similar to Step 1-6 of Example 1 using an appropriate 
reagent. 

0 

( 
N 

Br 

6c 

79a 
(79-1) 

<Example 79> Synthesis of 3-[(1S,2S)-1-[2-[2-(4-
fluoro-3 ,5-dimethy lpheny 1)-3-[3-(1-methy lindazol-
5-y 1)-2-oxoimidazol-1-y l]-6, 7-dihydro-4H-pyrazolo 
[ 4,3-c ]pyridine-5-carbonyl]-5-( oxan-4-yl)indol-1-

yl]-2-(hydroxymethyl)cyclopropyl]-4H-1,2,4-
oxadiazol-5-one (Compound 79) 

[Chemical Formula 73] 

Conjupro EX1008 
Page 125 of 166



US 10,858,356 B2 
237 

-continued 

79b 
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0 

79d 
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I-Zn-CO 

Sa 
(79-2) 

(79-3) 

0 ---

(79-4) 

0 ---

51c 
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v- I 

~NJN,0) 
l __ J '=/ 

N 

(79-6) ---

79f 79 

Step 79-1 LC/MS mass spectrometry: rn/z 579 ([M+Hr). 

5-Bromo-11-[ (1 S,2S)-1-cyano-2-(phenylmethoxym­
ethyl)cyclopropyl]-N-methyl-N-phenylindole-2-

carboxamide (Compound 79b) 

LC/MS retention time: 1.37 min. (Analysis Condition: 
30 SMD-FA05-l). 

The titled compound was synthesized from Compound 6c 
obtained in Step 6-1 and (4R)-4-(phenylmethoxymethyl)-1, 
3,2-dioxathiolane 2,2-dioxide (Compound 79a) by perform- 35 

ing an operation similar to Step 1-6 of Example 1 using an 
appropriate reagent. 

LC/MS mass spectrometry: rn/z 514 ([M+Hr). 
LC/MS retention time: 1 .48 min. (Analysis Condition: 

SMD-FA05-l). 

Step 79-2 

1-[ (1 S,2S)-1-Cyano-2-(phenylmethoxymethyl)cyclo­
propyl]-N-methyl-5-( oxan-4-yl)-N-phenylindole-2-

carboxamide (Compound 79c) 

40 

45 

The titled compound was synthesized from Compound 
79b obtained in Step 79-1 and (tetrahydro-2H-pyran-4-yl) 
zinc (II) iodide (Compound Sa) by performing an operation 50 

similar to Step 8-1 of Example 8 using an appropriate 
reagent. 

LC/MS mass spectrometry: rn/z 520 ([M+Hr). 
LC/MS retention time: 1.37 min. (Analysis Condition: 

SMD-FA05-l). 55 

Step 79-3 

N-Methyl-5-( oxan-4-yl)-1-[ (1 S,2S)-1-( 5-oxo-4H-1, 
2,4-oxadiazol-3-yl)-2-(phenylmethoxymethyl)cyclo- 60 

propy l]-N-pheny lindole-2-carboxamide ( Compound 
79d) 

The titled compound was synthesized from Compound 
79c obtained in Step 79-2 by performing an operation 65 

similar to Step 1-8 of Example 1 using an appropriate 
reagent. 

Step 79-4 

5-(Oxan-4-yl)-1-[ (1 S,2S)-1-(5-oxo-4H-1,2,4-oxadi­
azol-3-yl)-2-(phenylmethoxymethyl)cyclopropyl] 

indole-2-carboxylic acid (Compound 79e) 

The titled compound was synthesized from Compound 
79d obtained in Step 79-3 by performing an operation 
similar to Step 6-4 of Example 6 using an appropriate 
reagent. 

LC/MS mass spectrometry: rn/z 490 ([M+Hr). 

LC/MS retention time: 1.12 min. (Analysis Condition: 
SMD-FA05-l). 

Step 79-5 

3-[ (1 S,2S)-1-[2-[2-( 4-Fluoro-3,5-dimethylphenyl)-3-
[3-(1-methylindazol-5-yl)-2-oxoimidazol-1-yl]-6, 7-
dihydro-4H-pyrazolo[ 4,3-c ]pyridine-5-carbonyl]-5-

( oxan-4-yl)indol-1-yl]-2-(phenylmethoxymethyl) 
cyclopropyl]-4H-1,2,4-oxadiazol-5-one (Compound 

79f) 

The titled compound was synthesized from Compound 
79e obtained in Step 79-4 and Compound 51c obtained in 
Step 51-3 by performing an operation similar to Step 1-10 of 
Example 1 using an appropriate reagent. 

LC/MS mass spectrometry: rn/z 929 ([M+Hr). 

LC/MS retention time: 1.41 min. (Analysis Condition: 
SMD-FA05-l). Conjupro EX1008 
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Step 79-6 
242 

ane. The organic layer was washed with brine and dried with 
sodium sulfate. After filtration, the filtrate was concentrated 
under reduced pressure and the residue was purified by 
reversed-phase colunm chromatography (acetonitrile/water, 

3-[ (1 S,2S)-1-[2-[2-( 4-Fluoro-3,5-dimethylphenyl)-3-
[3-(1-methylindazol-5-yl)-2-oxoimidazol-1-yl]-6, 7-
dihydro-4H-pyrazolo[ 4,3-c ]pyridine-5-carbonyl]-5-

( oxan-4-yl)indol-1-yl]-2-(hydroxymethyl) 
cyclopropyl]-4H-1,2,4-oxadiazol-5-one (Compound 

79) 

5 0.1 % formic acid) to obtain the titled compound (18.5 mg, 
yield 50%). 

The dichloromethane (0.762 mL) solution of Compound 10 

79f (35.4 mg, 0.0381 mmol) obtained in Step 79-5 was 
cooled to 0° C., and a hexane solution (0.191 mL, 0.191 
mmol) of IM boron trichloride was slowly added. The 
reaction solution was warmed to room temperature and 
stirred for 105 min., and then a saturated sodium acid 15 

carbonate solution was added to the reaction solution and the 
water layer was subjected to extraction using dichlorometh-

80a 80b 

80d 

80f 

(80-1) -

(80-3) -

o~ I 
c~Njo 

o.........__ 

le 
(80-5) 

LC/MS mass spectrometry: m/z 839 ([M+Hr). 
LC/MS retention time: 1.20 min. (Analysis Condition: 

SMD-TFA05-l). 

<Example 80> Synthesis of 3-[(1S,2S)-1-[2-[( 4S, 
6R )-2-( 4-fluoro-3, 5-dimethy lpheny 1)-4,6-dimethy 1-
3-[3-(1-methy lindazol-5-y l)-2-oxoimidazol-1-y l]-6, 
7-dihydro-4H-pyrazolo[ 4,3-c ]pyridine-5-carbonyl]-
5-( oxan-4-yl)indol-1-yl]-2-methylcyclopropyl]-4H-

80c 

80e 

1,2,4-oxadiazol-5-one (Compound 80) 

80g 

(80-2) -

2c 
(80-4) 

[Chemical Formula 74] 

(80-6) -
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Cl 

80m 

80j 
(80-12) 

246 

(80-13) ---

80n 

Step 80-1 

Ethyl (E)-3-[[(2S)-l-Cyanopropan-2-yl]amino ]but-
2-enoate (Compound 80c) 

To an acetonitrile (50 mL) solution of (3S)-3-aminobu­
tanenitrile (Compound 80b, 7.0 g, 83.2 mmol) and iodine 
(2.12 g, 8.35 mmol) was added ethyl 3-oxobutanoate (Com­
pound 80a, 13 g, 99.9 mmol), and the mixture was stirred at 
room temperature for 4 h. The reaction solution was con­
centrated under reduced pressure and the solvent was 
removed by evaporation, and then the residue was purified 
by silica gel column chromatography (petroleum ether/ethyl 
acetate=l :0 to 3:2) to obtain the titled Compound 80c (9.5 
g, yield 58%) as a yellow oil-like material. 

LC/MS mass spectrometry: m/z 197 ([M+Hr). 

LC/MS retention time: 0.86 min. (Analysis Condition: 
SMD-FAl0-1). 

50 

55 

80 

Step 80-2 

Ethyl 3-[[ (2S)-1-Cyanopropan-2-yl]amino ]butanoate 
(Compound 80d) 

To a dichloromethane (200 mL) solution of Compound 
80c (10 g, 51.0 mmol) obtained in Step 80-1 and sodium 
triacetoxyborohydride (43.3 g, 204 mmol) was added acetic 
acid (3 mL ), and the mixture was stirred at room temperature 
for 16 h. Water and acetic acid were added to the reaction 

60 solution, and the pH was adjusted to 5, and then the water 
layer was subjected to extraction using ethyl acetate. The 
organic layer was washed with brine and dried using sodium 
sulfate. After filtration, the filtrate was concentrated under 
reduced pressure, and the residue was purified by silica gel 

65 column chromatography (petroleum ether/ethyl acetate=l :0 
to 1 :4) to obtain the titled Compound 80d (5.5 g, yield 54%) 
as a yellow oil-like material. Conjupro EX1008 
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LC/MS retention time: 0.83 min. (Analysis Condition: 
SMD-FAl0-4). 

Step 80-3 

( 6S)-1-Formyl-4-hydroxy-2,6-dimethyl-3,6-dihydro-
2H-pyridine-5-carbonitrile ( Compound 80e) 

A toluene (5 mL) solution of Compound 80d (1.0 g, 5.04 
mmol) obtained in Step 80-2 was added dropwise slowly at 10 

80° C. to a toluene (10 mL) solution of potassium tert­
butoxide (680 mg, 6.06 mmol). After the solution was stirred 
at 80° C. for 1 h., the solution was cooled to room tempera­
ture to obtain a toluene solution of (6S)-4-hydroxy-2,6-

15 
dimethy 1-1,2,3, 6-tetrahydropyridine-5-carbonitrile. 

A toluene (5 mL) solution of acetic anhydride (12.1 g, 118 
mmol) was added dropwise slowly into formic acid (7.26 g) 
at 0° C. and stirred at 0° C. for 30 min., and then the toluene 
solution of (6S)-4-hydroxy-2,6-dimethyl-1,2,3,6-tetrahy- 20 
dropyridine-5-carbonitrile that had been prepared was added 
dropwise slowly. After the reaction solution was stirred at 
110° C. for 16 h., it was cooled to room temperature and 
concentrated under reduced pressure to remove the solvent 
by evaporation, and a mixture (1.3 g) containing the titled 25 

Compound 80e was obtained as an oil-like material. 

Step 80-4 

248 
LC/MS mass spectrometry: m/z 448 ([M+Hr). 
LC/MS retention time: 0.84 min. (Analysis Condition: 

SMD-FAl0-2). 

Step 80-6 

( 4S,6R)-2-( 4-Fluoro-3,5-dimethylphenyl)-4,6-dim­
ethyl-3-(2-oxo-l H-imidazol-3-yl)-6, 7-dihydro-4H­

pyrazolo[ 4,3-c ]pyridine-5-carbaldehyde (Compound 
80h) 

A DMF (30 mL) solution of Compound 80g (2.50 g, 5.59 
mmol) obtained in Step 80-5 and 4-methylbenzenesulfonic 
acid (1.06 g, 6.16 mmol) was heated to 80° C. and stirred for 
2 h. After the solution was cooled to room temperature, 
water was added and the water layer was subjected to 
extraction using ethyl acetate. The organic layer was washed 
with brine, and dried with sodium sulfate. After filtration, the 
filtrate was concentrated under reduced pressure. The 
obtained residue was purified by silica gel colunm chroma­
tography (petroleum ether/ethyl acetate=l:0 to 3:1), to 
obtain the diastereomer mixture (480 mg) containing the 
titled compound (Compound 80h) as a white solid. 

LC/MS mass spectrometry: m/z 384 ([M+Hr). 
LC/MS retention time: 1.64 min. (Analysis Condition: 

SMD-TFA05-6). 

( 4S)-3-Amino-2-( 4-fluoro-3,5-dimethylphenyl)-4,6-
dimethyl-6, 7-dihydro-4H-pyrazolo[ 4,3-c ]pyridine-5-

carbaldehyde (Compound 80f) 

The diaseteromer mixture ( 480 mg, 5.59 mmol) contain­
ing the titled compound (Compound 80h: ( 4S,6R)-2-( 4-
fluoro-3,5-dimethylphenyl)-4,6-dimethyl-3-(2-oxo-lH-imi­
dazol-3-yl)-6, 7-dihydro-4H-pyrazolo[ 4,3-c ]pyridine-5-
carbaldehyde) was separated to stereoisomers by SFC to 

30 obtain Entity A (155 mg, yield 7.0%) which is the titled 
Compound 80h and Entity B (270 mg, yield 12%). 

SFC Separation Condition 
Colunm: CHIRALPAK AD-H, 50x500 mm, 3 m (Daicel) 
Solvent: supercritical carbon dioxide/ethanol=70:30 (ho-The ethanol (30 mL) solution of Compound 80e (1.30 g, 

7.21 mmol) obtained in Step 80-3 and (4-fluoro-3,5-dim­
ethylphenyl)hydrazine hydrochloride (Compound 2c, 690 
mg, 3.62 mmol) was heated to 75° C. and was stirred for 16 

35 mogenous system) 
Flow rate: 150 mL/min., 35° C. 
Detected wavelength: 254 nm 
Entity A (Compound 80h) 
SFC retention time: 4.07 min. 
LC/MS mass spectrometry: m/z 384 ([M+Hr). 
LC/MS retention time: 2.15 min. (Analysis Condition: 

SMD-FA1060-l). 

h. The reaction solution was cooled to room temperature and 
concentrated under reduced pressure. The residue was puri­
fied by silica gel colunm chromatography ( dichloromethane/ 40 

methanol=l:0 to 9:1), and the titled Compound 80f (2 steps 
from Step 80-3, 800 mg, yield 35%) was obtained as a 
yellow solid. 

1H-NMR (300 MHz, DMSO-D6 ) Ii: 10.35 (lH, s), 8.24 
(lH, s), 7.11 (2H, d, 1=6.3 Hz), 6.60-6.58 (2H, m), 5.21-5.14 

45 (lH, m), 4.46-4.21 (lH, m), 2.96-2.89 (lH, m), 2.74-2.68 
(lH, m), 2.20 (6H, s), 1.27-1.13 (6H, m). 

LC/MS mass spectrometry: m/z 317 ([M+Hr). 
LC/MS retention time: 0.79 min. (Analysis Condition: 

SMD-FAl0-3). 

Step 80-5 

1-(2,2-Dimethoxyethyl)-3-[( 4S)-2-( 4-fluoro-3,5-
dimethylphenyl)-5-formyl-4,6-dimethyl-6,7-dihydro-

4H-pyrazolo[ 4,3-c ]pyridin-3-yl]urea (Compound 
80g) 

50 

Note that the Compound 80h was determined to be the 
R-isomer from the result obtained by 2D-NOESY that the 
steric configuration thereof is a cis configuration. 

Entity B 
SFC retention time: 5.60 min. 
LC/MS mass spectrometry: m/z 384 ([M+Hr). 
LC/MS retention time: 2.16 min. (Analysis Condition: 

SMD-FA1060-l). 
1H-NMR (300 MHz, DMSO-D6 ) Ii: 10.35 (lH, s), 8.31 

55 (lH, s), 7.08 (2H, d, 1=6.3 Hz), 6.61-6.54 (2H, m), 5.39 (lH, 
q, 1=6.9 Hz), 3.89-3.84 (lH, m), 2.90 (lH, dd, 1=3.3, 15.6 
Hz), 2.59-2.51 (lH, m), 2.20 (6H, d, 1=2.1 Hz), 1.55 (3H, d, 
1=6.6 Hz), 1.18 (3H, d, 1=6.6 Hz). 

2,2-Dimethoxyethane-l-amine (1.14 g, 10.8 mmol) was 
added at 0° C. to a DMA (50 mL) solution of N,N'­
carbodiimidazole (1.63 g, 10.1 mmol), and the mixture was 
stirred for 30 min. To the solution was added sequentially 
potassium tert-butoxide (5.62 g, 50.1 mmol) and Compound 
80f (2.64 g, 8.34 mmol) obtained in Step 80-4. After the 60 

mixture was stirred at room temperature for 6 h., water was 
added, and the water layer was subjected to extraction using 
ethyl acetate. After the organic layer was washed with brine, 
it was dried with sodium sulfate. After filtration, the filtrate 
was concentrated under reduced pressure to obtain the titled 65 

Compound 80g (2.80 g, yield 75%) as a brown oil-like 
material. 

Step 80-7 

3-[( 4S,6R)-2-( 4-Fluoro-3,5-dimethylphenyl)-4,6-
dimethyl-4,5,6, 7-tetrahydropyrazolo[ 4,3-c ]pyridin-3-

yl]- lH-imidazol-2-one (Compound 80i) 

5M Sodium hydroxide solution (0.261 mL) was added to 
an ethanol (1.0 mL) solution of Compound 80h (100 mg, Conjupro EX1008 
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0.261 mmol) obtained in Step 80-6, and the mixture was 
stirred at 80° C. for 10 h. After the mixture was cooled to 
room temperature and stirred for 60 h., saturated ammonium 
chloride aqueous solution was added and the mixture was 
subjected to extraction using ethyl acetate to synthesize the 5 

titled Compound 80i (79%, 73 mg) as a white solid. 
LC/MS mass spectrometry: m/z 356 ([M+Hr). 
LC/MS retention time: 0.44 min. (Analysis Condition: 

250 
mixture was warmed to room temperature and stirred for 30 
min., and then a saturated armnonium chloride aqueous 
solution was added. Then, extraction was performed using 
ethyl acetate, and the resulting product was concentrated, 
and then the residue was diluted with DMSO and water and 
purified by reversed-phase chromatography (acetonitrile/ 
water, 0.1 % formic acid) to synthesize the titled Compound 
801 (60 mg, yield 51%). 

LC/MS mass spectrometry: m/z 512 ([M-Hr). 
SQD-FA05-2). 

10 
LC/MS retention time: 1.03 min. (Analysis Condition: 

SQD-FA05-2). 
Step 80-8 

1-[( 4S,6R)-2-( 4-Fluoro-3,5-dimethylphenyl)-4,6-
dimethyl-4,5,6, 7-tetrahydropyrazolo[ 4,3-c ]pyridin-3-
yl]-3-(1-methylindazol-5-yl)imidazol-2-one (Com­

pound 80j) 
15 

Copper iodide (I) (4.02 mg, 0.021 mmol) was added at a 
room temperature to a N-methylpiperazine (0.188 mL) sus­
pension of Compound 80i (15 mg, 0.042 mmol) obtained in 20 

Step 80-7,5-bromo-l-methylindazole (Compound lq, 10.7 
mg, 0.051 mmol), (1 S,2S)-1-N,2-N-dimethylcyclohexane-
l ,2-diamine (6.00 mg, 0.042 mmol), and potassium carbon-
ate (17.5 mg, 0.127 mmol), and the mixture was stirred 
under a nitrogen atmosphere at 130° C. for 90 min. The 25 

reaction mixture was purified by reversed-phase silica gel 
chromatography (acetonitrile/water, 0.1 % formic acid) and 
concentrated under a reduced pressure. A saturated sodium 
acid carbonate aqueous solution was added to the residue, 
and extraction was performed using ethyl acetate, and then 30 

the organic layer was concentrated under reduced pressure 
to obtain the titled Compound 80j (17.4 mg, yield 85% ). 

LC/MS mass spectrometry: m/z 486 ([M+Hr). 
LC/MS retention time: 0.51 min. (Analysis Condition: 

SQD-FA05-2). 35 

Step 80-11 

5-(Oxan-4-yl)-1-[ (1 S,2S)-2-[ 5-oxo-4-(2-trimethylsi­
lylethoxymethyl)-1,2,4-oxadiazol-3-yl]-2-methylcy­

clopropy 1 ]indole-2-carbony !chloride ( Compound 
80m) 

To an acetonitrile (0.36 mL) solution of Compound 801 
(18 mg, 0.036 mmol) obtained in Step 80-10 was added 
l-chloro-N,N,2-trimethylprop-1-en-1-amine (0.0057 mg, 
0.043 mmol), and the mixture was stirred at room tempera­
ture for 2 h., and then it was concentrated to obtain a crude 
product of the titled Compound 80m. This compound was 
directly put to use in the next step. 

Step 80-12 

3-[ (1 S,2S)-2-[2-[ ( 4S,6R)-2-( 4-Fluoro-3,5-dimethyl­
phenyl)-4,6-dimethyl-3-[3-(1-methylindazol-5-yl)-2-
oxoimidazol-1-yl]-6, 7-dihydro-4H-pyrazolo[ 4,3-c] 
pyridine-5-carbonyl]-5-( oxan-4-yl)indol-1-yl]-2-

methylcyclopropyl]-4-(2-
trimethylsilylethoxymethyl)-1,2,4-oxadiazol-5-one 

(Compound 80n) 

Compound 80m obtained in Step 80-11 was dissolved in 
THE (0.717 mL), and Compound 80j (19.1 mg, 0.036 mmol) 
obtained in Step 80-8 and N,N-diisopropylethylamine 
(0.0188 mL, 0.108 mmol) were added to the solution, then 

Step 80-9 

2-Trimethylsilylethoxymethyl 5-( oxan-4-yl)-1-[(1 S, 
2S )-2-[ 5-oxo-4-(2-trimethy lsily lethoxymethyl )-1,2, 
4-oxadiazol-3-yl]-2-methylcyclopropyl]indole-2-

carboxylate (Compound 80k) 

40 the mixture was stirred at room temperature for 22 h., and 
then methanol and formic acid were added. The mixture was 
concentrated, and the residue was diluted with DMSO and 
water and purified by reversed-phase colurmi chromatogra-

To a DMF (2.6 mL) solution of Compound Sb (100 mg, 
0.261 mmol) obtained in Step 8-1 was added 55 wt % 45 

sodium hydride (34.1 mg, 0.782 mmol) and 2-(trimethylsi­
lyl)ethoxymethylchloride (0.116 mL, 0.652 mmol), and the 
mixture was stirred under room temperature for 1 h. A 
saturated ammonium chloride solution was added, and 
extraction was performed using ethyl acetate. Then, the 50 

residue obtained after concentration was purified by normal 
phase colunm chromatography ( ethyl acetate/hexane) to 
obtain the titled Compound 80k (147 mg, yield 88%) as a 
yellow gum-like material. 

LC/MS retention time: 1.21 min. (Analysis Condition: 55 

SQD-FA05-2). 

Step 80-10 

phy (acetonitrile/water, 0.1 % formic acid) to synthesize the 
titled Compound 80n (32 mg, yield 91%). 

LC/MS mass spectrometry: m/z 982 ([M+Hr). 
LC/MS retention time: 1.12 min. (Analysis Condition: 

SQD-FA50-l). 

Step 80-13 

3-[ (1 S,2S)-1-[2-[ ( 4S,6R)-2-( 4-Fluoro-3,5-dimethyl­
phenyl)-4,6-dimethyl-3-[3-(1-methylindazol-5-yl)-2-
oxoimidazol-1-yl]-6, 7-dihydro-4H-pyrazolo[ 4,3-c] 
pyridine-5-carbonyl]-5-( oxan-4-yl)indol-1-yl]-2-
methylcyclopropyl]-4H-1,2,4-oxadiazol-5-one 

(Compound 80) 

To a THE (0.326 mL) solution of Compound 80n (32 mg, 
5-(Oxan-4-yl)-1-[ (1 S,2S)-1-[ 5-oxo-4-(2-trimethylsi­
lylethoxymethyl)-1,2,4-oxadiazol-3-yl]-2-methylcy­

clopropyl]indole-2-carboxylic acid (801) 

To a dichloromethane (2.3 mL) solution of Compound 
80k (147 mg, 0.228 mmol) obtained in Step 80-9 was added 
a magnesium bromide/diethyl ether complex (295 mg, 1.14 
mmol), and the mixture was stirred at 0° C. for 6.5 h. The 

60 0.033 mmol) obtained in Step 80-12 was added acetic acid 
(0.0019 mL, 0.033 mmol) and a THE solution (0.065 mL, 
0.065 mmol) of IM tetrabutylammonium fluoride, and the 
mixture was stirred at 80° C. for 66 h. Acetic acid (0.0019 
mL, 0.033 mmol) and a THE solution (0.065 mL, 0.065 

65 mmol) of 1 M tetrabutylammonium fluoride were added, and 
the mixture was stirred for 23.5 h. Further, a THE solution 
(0.065 mL, 0.065 mmol) of IM tetrabutylammonium fluo-Conjupro EX1008 
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ride was added, then the mixture was stirred for 7 h., and 
then formic acid was added. After concentration, the mixture 
was diluted with DMSO and water and purified by reversed­
phase colunm chromatography (acetonitrile/water, 0.1 % for­
mic acid) to synthesize the titled Compound 80 (18 mg, 5 

yield 65%). 

252 
LC/MS mass spectrometry: m/z 851 ([M+Hr). 

LC/MS retention time: 1.42 min. (Analysis Condition: 
SMD-TFA05-l). 

Example Compounds 101 to 159 shown in Table 2-7 
below was obtained similarly to Examples 1 to 80. 

TABLE 2-7 

Example 

No. 

101 

102 

The Obtained Example Compounds 101 to 159 

Structure Compound 

3-[(1 S,2S)-1-[5-(2-ethyl-
3-methylpyridin-4-yl)-2-
[2-(4-fluoro-3,5-
dimethylphenyl)-3-[3-[l -
(2-methoxyethyl)indazol-
5-yl]-2-oxoimidazol-1-
yl]-6,7-dihydro-4H­
pyrazolo[ 4,3-c ]pyridine-
5-carbonyl]indol-1-yl ]-2-
methylcyclopropyl]-4H-
1,2,4-oxadiazol-5-one 

Analysis 

Condition 

SMD­
TFA05-3 

3-[(1 S,2S)-1-[5-(2-ethyl- SMD-
3-methylpyridin-4-yl)-2- TFA05-3 
[2-(4-fluoro-3,5-
dimethylphenyl)-3-[3-[4-
(1-hydroxy-2-
methylpropan-2-yl)oxy-
3-methoxyphenyl]-2-
oxoimidazol-1-yl]-6,7-
dihydro-4H-pyrazolo[4,3-
c ]pyridine-5-
carbonyl]indol-1-yl]-2-
methylcyclopropyl]-4H-
1,2,4-oxadiazol-5-one 

LC/MS 

retention 

time 

(min.) 

1.16 

1.17 

LC/MS 

mass 

spectra-

metry 

(m/z) 

902 
([M+H]+) 

922 
([M+H]+) 
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Example 

No. 

103 

104 

US 10,858,356 B2 
253 254 

TABLE 2-7-continued 

The Obtained Example Compounds 101 to 159 

Structure 

Cl 

' I 

Analysis 

Compound Condition 

3-[(1 S,2S)-1-[5-(2-ethyl- SMD-
3-methylpyridin-4-yl)-2- TFA05-3 
[2-(3-fluoro-5-
methylphenyl )-3-(3-
isoquinolin-6-yl-2-
oxoimidazol-1-yl)-6,7-
dihydro-4H-pyrazolo[4,3-
c ]pyridine-5-
carbonyl]indol-1-yl]-2-
methylcyclopropyl]-4H-
1,2,4-oxadiazol-5-one 

3-[(1S,2S)-1-[2-[2-(4- SMD-
chloro-3,5- TFA05-3 
dimethylphenyl)-3-[3-(l -
methylindazol-5-yl)-2-
oxoimidazol-1-yl]-6,7-
dihydro-4H-pyrazolo[4,3-

~N\ 

a-Na~N 

N 

c ]pyridine-5-carbonyl]-5-
(2-ethyl-3-methylpyridin-
4-yl)indol-1-yl]-2-
methylcyclopropyl]-4H-
1,2,4-oxadiazol-5-one 

LC/MS 

LC/MS mass 

retention spectra-

time metry 

(min.) (m/z) 

0.96 841 
([M+H]+) 

1.20 875 
([M+H]+) 
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Example 

No. 

105 

106 

255 
US 10,858,356 B2 

256 
TABLE 2-7-continued 

The Obtained Example Compounds 101 to 159 

Structure 

Analysis 

Compound Condition 

3-[(1 S,2S)-1-[2-[3-[3- SMD-
(l ,3-dimethyl-2- TFA05-3 
oxoquinolin-6-yl)-2-
oxoimidazol-1-yl]-2-(3-
methylphenyl)-6,7-
dihydro-4H-pyrazolo[4,3-
c ]pyridine-5-carbonyl]-5-
(2-ethyl-3-methylpyridin-
4-yl)indol-1-yl]-2-
methylcyclopropyl]-4H-
1,2,4-oxadiazol-5-one 

3-[(1 S,2S)-1-[2-[2-(2,6- SMD-
dimethylpyridin-4-yl)-3- TFA05-3 
[3-(l -methylindazol-5-
yl)-2-oxoimidazol-1-yl]-
6,7-dihydro-4H-
pyrazolo[ 4,3-c ]pyridine-
5-carbonyl ]-5-(2-ethyl-3-
methylpyridin-4-yl)indol-
1-yl]-2-
methylcyclopropyl]-4H-
1,2,4-oxadiazol-5-one 

LC/MS 

retention 

time 

(min.) 

1.16 

LC/MS 

mass 

spectra-

metry 

(m/z) 

867 
([M+H]+) 

0.86 841 
([M+Ht) 
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Example 

No. 

107 

108 

US 10,858,356 B2 
257 258 

TABLE 2-7-continued 

The Obtained Example Compounds 101 to 159 

Analysis 

Structure Compound Condition 

F 3-[(1 S,2S)-1-[5-(2,3- SMD-
dimethylpyridin-4-yl)-2- TFA05-3 

' I 
r'YNYo a-Na~ 

N 

[2-(4-fluoro-3,5-
dimethylphenyl)-3-[3-(l -
methyl-2-oxoquinolin-6-
yl)-2-oxoimidazol-1-yl]-
6,7-dihydro-4H-
pyrazolo[ 4,3-c ]pyridine-
5-carbonyl ]indol-1-yl]-2-
methylcyclopropyl]-4H-
1,2,4-oxadiazol-5-one 

3-[(1 S,2S)-1-[2-[2-(2-
fluoro-3-methylphenyl)-
3-[3-[1-(2-
methoxyethyl)indazol-5-
yl]-2-oxoimidazol-1-yl]-
6,7-dihydro-4H­
pyrazolo[ 4,3-c ]pyridine-
5-carbonyl]-5-(2-
methoxy-3-
methylpyridin-4-y)indol-
1-yl]-2-
methylcyclopropyl]-4H-
1,2,4-oxadiazol-5-one 

SMD­
TFA05-3 

LC/MS 

retention 

time 

(min.) 

1.09 

1.38 

LC/MS 

mass 

spectra-

metry 

(m/z) 

871 
([M+H]+) 

890 
([M+H]+) 
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- ------------ TABLE 2-? • 

-______________ _:~__<:1==-~,~-~~'.=:~,~~--~cC~o-n0_t,-m~-~u-'.e:d,:o_,-~-C-,-,-,-_-_-_-_-_-_-_-_-_---
The Obtained E xample C ompounds 101 to 159 

Example 

No. 
~-----------~Stru:c:tur:e __ _ 

109 F 

f ' - I 

~ I > NJ // 
F 

N 

110 

Compound 

3-[(1 S,2S)-1-[2-[2-( 
fluoro-3 5_ 4-

dimeth 1 h flu y p enyl)-3-[3-(4-
oro-l-meth l' 

5-yl)-2-ox . y mdazol-
yl]-6 7-d'h01m1dazol-l-

, i ydro-4H 
pyrazolo[4 3 -5-carb 1• -c ]pyridine-

ony ]-5-( 
yl)indol-1-yl]-2~xan-4-

methylc 1 1 2 4 ye _opropyl]-4H-
' ' -oxadrnzol-5-one 

fl
3-[(1 S,2S)-1-[2-[2-(4-

uoro-3 5-
dimethylphen methylind ;1)-3-[3-(1-
oxoimid azo -5-yl)-2-
d'h azol-1-yl]-6 7-

1 ydro-4H , 
c]pyr'd' -pyrazolo[4,3-

1 me-5-carb 
(2-methyl onyl]-5-

l)' pyrazol-3 
Y mdol-1-yl]-2- -
methyl 1 2 4- cydopropyl]-4H-

' ' oxadrnzol-5-one 

Analysis 

Condition 

SMD-
TFA05-1 

SMD­
TFA05-3 

LC/MS 

retention 

time 

(min.) 

1.34 

1.30 

LC/MS 

mass 

spectra-

metry 

(m/z) 

841 
([M+H]+) 

820 
([M+H]+) 
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Example 

No. 

111 

112 

261 
US 10,858,356 B2 

262 
TABLE 2-7-continued 

The Obtained Example Compounds 101 to 159 

Structure Compound 

3-[(1 S,2S)-1-[5-(3-
chloro-2-methylpyridin-
4-yl)-242-(4-fluoro-3,5-
dimethylphenyl)-3-[3-[l -
(2-methoxyethyl)indazol-
5-yl]-2-oxoimidazol-1-
yl]-6,7-dihydro-4H­
pyrazolo[ 4,3-c ]pyridine-
5-carbonyl ]indol-1-yl]-2-
methylcyclopropyl]-4H-
1,2,4-oxadiazol-5-one 

Analysis 

Condition 

SMD­
TFA05-3 

3-[(1 S,2S)-1-[2-[2-(3,5- SMD-
dimethylphenyl)-3-[3-(l- FA05-3 
methylindazol-5-yl)-2-
oxoimidazol-1-yl]-6,7-
dihydro-4H-pyrazolo[4,3-
c ]pyridine-5-carbonyl]-5-
(2-ethylpyridin-4-
yl)indol-1-yl]-2-
methylcyclopropyl]-4H-
1,2,4-oxadiazol-5-one 

LC/MS 

retention 

time 

(min.) 

1.24 

LC/MS 

mass 

spectra-

metry 

(m/z) 

908 
([M+H]+) 

0.95 826 
([M+H]+) 
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Page 138 of 166



Example 

No. 

113 

114 

US 10,858,356 B2 
263 264 

TABLE 2-7-continued 

The Obtained Example Compounds 101 to 159 

Structure 

'r-( J 
~ ~N\ 

N-N A~N A)-N N 

l __ J u 
N 

Analysis 

Compound Condition 

3-[(1S,2S)-1-[2-[2-(4- SMD-
fluoro-3,5- TFA05-2 
dimethylphenyl)-3-[3-(l -
methylindazol-5-yl)-2-
oxoimidazol-1-yl]-6,7-
dihydro-4H-pyrazolo[4,3-
c ]pyridine-5-carbonyl]-5-
(5-oxaspiro[3.5]nonan-8-
yl)indol-1-yl]-2-
methylcyclopropyl]-4H-
1,2,4-oxadiazol-5-one 

3-[(1 S,2S)-1-[2-[2-(3,5- SMD-
dimethylphenyl)-3-[3- TFA05-3 
(oxan-4-yl)-2-
oxoimidazol-1-yl]-6,7-
dihydro-4H-pyrazolo[4,3-
c ]pyridine-5-carbonyl]-5-
(2-ethyl-3-methylpyridin-
4-yl)indol-1-yl]-2-
methylcyclopropyl]-4H-
1,2,4-oxadiazol-5-one 

LC/MS 

LC/MS mass 

retention spectra-

time metry 

(min.) (m/z) 

1.47 863 
([M+H]+) 

1.07 795 
([M+H]+) 
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Example 

No. 

115 

116 

US 10,858,356 B2 
265 266 

TABLE 2-7-continued 

The Obtained Example Compounds 101 to 159 

Structure 

~ 
~NJN Gr-{ 
l __ ) .... ,,,. 'bl~N N •• ,,,,,,, 

Analysis 

Compound Condition 

3-[(1 S,2S)-1-[2-[2-(3,5- SMD-
dimethylphenyl)-6- TFA05-3 
methyl-3-[3-(l­
methylidndazio-5-yl)-2-
oxoimidazol-1-yl]6,7-
dihydro-4H-pyrazolo[4,3-
c ]pyridine-5-carbonyl]-5-
(2-ethyl-3-methylpyridin-
4-yl)indol-1-yl]-2-
methylcyclopropyl]-4H-
1,2,4-oxadiazol-5-one 

3-[(1S,2S)-1-[2-[(4S)-2- SMD-
(4-fluoro-3,5- TFA05-2 
dimethylphenyl)-4-
methyl-3-[3-(l­
methylindazol-5-yl)-2-
oxoimidazol-1-yl]-6,7-
dihydro-4H-pyrazolo[4,3-
c ]pyridine-5-carbonyl]-5-
( oxan-4-yl)indol-1-yl]-2-
methylcyclopropyl]-4H-
1,2,4-oxadiazol-5-one 

LC/MS 

LC/MS mass 

retention spectra-

time metry 

(min.) (m/z) 

1.17 854 
([M+H]+) 

1.39 837 
([M+Ht) 
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- ------------ TABLE 2-? • 

-______________ _:~__<:1==-~,~-~~'.=:~,~~--~cC~o-n0_t,-m~-~u-'.e:d,:o_,-~-C-,-,-,-_-_-_-_-_-_-_-_-_---
The Obtained E xample C ompounds 101 to 159 

Example 

No. 
~-----~-----~Stru:c:tur:e __ _ 

117 F 

f ' 

N--N )l ~ I 
NJ 

N ,,,, 

118 

Compound 

3 (-[(1S,2S)-1-[2-[(4S)-
4-fluoro-3 5 2-

dimeth 1 h -(2-h y p enyl)-3-[3-[1-
ydroxyeth l)' 

5-yl]-2-ox . Y mdazol-
yl]-4 01m1dazol-l-

-methyl-6 7 d' 
4H-pyrazolo[4•3: ihydro-

c ]pyridine-5 / 
(oxan-4-yl)i- darbonyl]-5-
meth le n ol-1-yl]-2-
1 2 / ydopropyl]-4H-

' ' -oxadrnzol-5-one 

3 (-[(1S,2S)-1-[2-[(4S)-
4-fluoro-3 5- 2-

d' , imethylphenyl)-4-
methyl-3-[3-[4- ox 
yl)phenyl]-2- ( an-4-

ox01midazol-l- 1 
d1hydro-4H Y ]-6,7-
c]py 'd' -pyrazolo[4 3_ 

n me-5-carb ' 
(oxan-4-y)ind 1 onyl]-5-
meth le O -l-yl]-2-
1 2 : ydopropyl]-4H-

' ,4 oxadrnzol-5-one 

Analysis 

Condition 

SMD-
TFA05-1 

SMD­
TFA05-1 

LC/MS 

retention 

time 

(min.) 

1.27 

1.49 

LC/MS 

mass 

spectra-

metry 

(m/z) 

867 
([M+H]+) 

867 
([M+H]+) 
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Example 

No. 

120 

269 
US 10,858,356 B2 

270 
TABLE 2-7-continued 

The Obtained Example Compounds 101 to 159 

Structure 

Analysis 

Compound Condition 

SMD-
TFA05-1 

3-[(1S,2S)-1-[2-[(4S)-2- SMD-
(4-fluoro-3,5- TFA05-1 
dimethylphenyl)-4-
methyl-3-[3-[1-[2-[4-
( oxetan-3-yl)piperazin-1-
yl]ethyl]indazol-5-yl]-2-
oxoimidazol-1-yl]-6,7-
dihydro-4H-pyrazolo[4,3-
c]pyridine-5-carbonyl]-5-
(oxan-4-y)indol-1-yl]-2-
methylcyclopropyl]-4H-
1,2,4-oxadiazol-5-one 

LC/MS 

LC/MS mass 

retention spectra-

time metry 

(min.) (m/z) 

1.29 934 
([M+H]+) 

1.08 992 
([M+Ht) 
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Example 

No. 

121 

122 

0 

US 10,858,356 B2 
271 272 

TABLE 2-7-continued 

The Obtained Example Compounds 101 to 159 

Structure Compound 

F 3-[(1S,2S)-1-[2-[(4S)-2-
,::?'-- (4-fluoro-3,5-

N N dimethylphenyl)-4-
methyl-3-[3-[3-methyl-4-1 [6-(4-methylpiperazin-1-

N yl)pyrimidin-4-
yl]phenyl]-2-

N-N \\ ~N'-._oxoimidazol-1-yl]-6,7-
;'N dihydro-4H-pyrazolo[4,3-

N ,,, 

Nu c]pyridine-5-carbonyl]-5-
~ (oxan-4-yl)indol-1-yl]-2-

methylcyclopropyl]-4H-
1,2,4-oxadiazol-5-one 

Analysis 

Condition 

SMD-
TFA05-1 

Q- -,j( 
3-[(1S,2S)-1-[[2-[(4S)-2- SMD-

N ,,,, 

(4-fluoro-3,5- TFA05-1 
dimethylphenyl)-4-
methyl-3-[2-oxo-3-[1-
(2,2,2-
trifluoroethy 1 )indazol-5-
yl]imidazol-1-yl]-6,7-
dihydro-4H-pyrazolo[4,3-
c ]pyridine-5-carbonyl]-5-
( oxan-4-yl)indol-1-yl]-2-
methylcyclopropyl]-4H-
1,2,4-oxadiazol-5-one 

LC/MS 

retention 

time 

(min.) 

0.96 

1.45 

LC/MS 

mass 

spectra-

metry 

(m/z) 

973 
([M+H]+) 

905 
([M+H]+) 
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Example 

No. 

123 

124 

273 
US 10,858,356 B2 

274 
TABLE 2-7-continued 

The Obtained Example Compounds 101 to 159 

Structure 

Analysis 

Compound Condition 

3-[(1S,2S)-1-[2-[(4S)-2- SMD-
(4-fluoro-3,5- TFA05-1 
dimethylphenyl)-4-
methyl-3-[3-(3-
methylimidazo[l,5-
alpyridin-7-yl)-2-
oxoimidazol-1-yl]-6,7-
dihydro-4H-pyrazolo[4,3-
c ]pyridine-5-carbonyl]-5-
( oxan-4-y)indol-1-yl]-2-
methylcyclopropyl]-4H-
1,2,4-oxadiazol-5-one 

3-[(1S,2S)-1-[2-[(4S)-2- SMD-
(4-fluoro-3,5- TFA05-1 
dimethylphenyl)-4-
methyl-3-[3-(3-
methylimidazo[l,5-
a]pyridin-6-yl)-2-
oxoimidazol-1-yl]-6,7-
dihydro-4H-pyrazolo[4,3-
c ]pyridine-5-carbonyl]-5-
( oxan-4-yl)indol-1-yl]-2-
methylcyclopropyl]-4H-
1,2,4-oxadiazol-5-one 

LC/MS 

LC/MS mass 

retention spectra-

time metry 

(min.) (m/z) 

1.07 837 
([M+H]+) 

1.07 837 
([M+Ht) 
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Example 

No. 

125 

126 

275 
US 10,858,356 B2 

276 
TABLE 2-7-continued 

The Obtained Example Compounds 101 to 159 

Structure 

Analysis 

Compound Condition 

3-[(1S,2S)-1-[[2-[(4S)-3- SMD-
[3-(1,4-dimethylindazol- TFA05-1 
5-yl)-2-oxoimidazol-1-
yl]-1-2-(4-fluoro-3,5-
dimethylphenyl)-4-
methyl-6,7-dihydro-4H-
pyrazolo[ 4,3-c ]pyridine-
5-carbonyl ]-5-( oxan-4-
yl)indol-1-yl]-2-
methylcyclopropyl]-4H-
1,2,4-oxadiazol-5-one 

3-[(1S,2S)-1-[2-[(4S)-3- SMD-
[3-[1-[2- TFA05-1 
( dimethylamino )ethyl]ind 
azol-5-yl]-2-
oxoimidazol-1-yl]-2-(4-
fluoro-3,5-
dimethylphenyl)-4-
methyl-6,7-dihydro-4H-
pyrazolo[ 4,3-c ]pyridine-
5-carbonyl ]-5-[ ( 4S)-2,2-
dimethyloxan-4-yl]indol-
1-yl]-2-
methylcyclopropyl]-4H-
1,2,4-oxadiazol-5-one 

LC/MS 

LC/MS mass 

retention spectra-

time metry 

(min.) (m/z) 

1.37 851 
([M+H]+) 

1.15 922 
([M+H]+) 
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- ------------ TABLE 2-? • 

-______________ _:~__<:1==-~,~-~~'.=:~,~~--~cC~o-n0_t,-m~-~u-'.e:d,:o_,-~-C-,-,-,-_-_-_-_-_-_-_-_-_---
The Obtained E xample C ompounds 101 to 159 

Example 

No. 
~-----------~Stru:c:tur:e __ _ 

127 

128 F 

f \ 

ctNJ ~ I ;N 

N ~,,,,,, 

0 

C>('N 
/~ N~ NH 

'a-\ 
0 

Compound 

3-[(1S,2S)-[3-(1 4-d· 1-[2-[(4S)-3-
5-yl)'.2-01methylindazol­
yl]-2-(4-;01m1dazol-l-
d' uoro-3 5 

imthethylphenyl)'.4: 
me yl-6,7-dih dr 
pyrazolo[4 3 y o-4H­
S-carb i' -c ]pyridine­
d' any ]-5-[(4S)-2 2 

imethyloxan- • ' -
1-yl]-2- 4-yl]mdol-

methyl 1 2 4- cydopropyl]-4H-
' ' oxadrnzol-5-one 

3:[(1 S,2S)-1-[5-(2 2 
dimethyl , -
2-[(4S)-torpholin-4-yl)-
dimeth (4-fluoro-3,5-
fl ylphenyl)-3-[3-(4 

uoro-1 m th -
5-yl)-2-~x e_ ylindazol-
yl]-4-metho1m1dazol-1-
4H-pyrazor1[:,7-dihydro­

c]pyridine-~- ,3-
carbon l]' Y mdol-1-yl] 2 
methyl - -
1 2 4 cydopropyl]-4H-

' ' -oxadrnzol-5-one 

Analysis 

Condition 

SMD-
TFA05-1 

SMD­
TFA05-1 

LC/MS 

retention 

time 

(min.) 

1.44 

1.30 

LC/MS 

mass 

spectra-

metry 

(m/z) 

879 
([M+H]+) 

884 
([M+H]+) 
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Example 

No. 

129 

130 

279 

0 

C>('N 
/~ N~ NH 

a-\ 
0 

US 10,858,356 B2 

TABLE 2 -7 -continued 

The Obtained E xample Compounds 101 to 159 

Structure Compound 

3-[(1S,2S)-1-
[(4S)-2-(4-fl [6-fluoro-2-
d" uoro-3 5 

imethylphenyl)-4: -
methyl-3-[3-(l­
methylindazol-5-yl)-2 
ox01m1dazol-l- 1 -
d1hydro-4H Y ]-6,7-
c]pyrd· -pyrazolo[4 3-

1 me-5-carb ' 
(oxan-4-yl)" d onyl]-5-
melh m ol-l-yl]-2-
l 2 /lcydopropyl]-4H-
' ' -oxadrnzol-5-one 

3-[(1S,2S)-1-[ 
[(4S)-2-( 3-fluoro-2-
d" 4-fluoro-3 5 

imethylphenyl)-4: -
methyl-3-[3-(l­
methylindazol-5-yl)-2 
ox01m1dazol-l- 1 - -
d1hydro-4H y] 6,7-
c]py ·d· -pyrazolo[4 3-

n me-5-carb ' 
(oxan-4-yl)" d onyl]-5-
meth 1 m ol-1-yl]-2-
1 2 / cydopropyl]-4H-

' ' -oxadrnzol-5-one 

280 

Analysis 

Condition 

SMD-
TFA05-1 

SMD­
TFA05-1 

LC/MS 

retention 

time 

(min.) 

1.38 

1.40 

LC/MS 

mass 

spectra-

metry 

(m/z) 

855 
([M+H]+) 

855 
([M+H]+) 
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- ------------ TABLE 2-? • 

-______________ _:~__<:1==-~,~-~~'.=:~,~~--~cC~o-n0_t,-m~-~u-'.e:d,:o_,-~-C-,-,-,-_-_-_-_-_-_-_-_-_---
The Obtained E xample C ompounds 101 to 159 

Example 

No. 
------------~Stru:c:tur:e __ _ 

131 

132 

0 

t>('N 
/~ N~ NH 

0~ 
0 

F \ 

N-N A r'r~ 
c{v~-l) 

0 

Compound 

3-[(lS 2S)-
[(4S)-2-( 1-fluoro-2-
d' 4-fluoro-3 5 

imethylphenyl)-4: -
methyl-3-[3-(l­
methylindazol-5- 1) 
oxmmidazol-1- y -2-
dihydro-4H yl]-6,7-
c]pyr'd' -pyrazolo[4,3-

1 me-5-carb 
(oxan-4-yl)i d onyl]-5-
meth le n ol-1-yl]-2-
1 2 / ydopropyl]-4H-

' ' -oxadrnzol-5-one 

3-[1-[2-[2-( 
d

. 4-fluoro-3 5 
imethyl h , -

(2- p enyl)-3-[3-[1-
methoxyeth 1). 

5-yl]-2-o . _Y mdazol-
yl]-6 7-dxh01m1dazol-l-

, i ydro-4H-
pyrazolo[4 3-c •• 
5-carb i' ]pyndme-
yl)indil~i ]-5-(oxan-4-

f 1cyclopropyl]-4H-
' ,4-oxadrnzol-5-one 

Analysis 

Condition 

SMD-
TFA05-1 

SMD­
TFA05-2 

LC/MS 

retention 

time 

(min.) 

1.38 

1.28 

LC/MS 

mass 

spectra-

metry 

(m/z) 

855 
([M+H]+) 

853 
([M+H]+) 

Conjupro EX1008 
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US 10,858,356 B2 
283 284 

- ------------ TABLE 2-? • 

-______________ _:~__<:1==-~,~-~~'.=:~,~~--~cC~o-n0_t,-m~-~u-'.e:d,:o_,-~-C-,-,-,-_-_-_-_-_-_-_-_-_---
The Obtained E xample C ompounds 101 to 159 

Example 

No. 
~-----------~Stru:c:tur:e __ _ 

133 

134 

0 

Compound 

3-[1-[2-[2-( d' 4-fluoro-3 5 
1methylph , -

methylind enlyl)-3-[3-(l-
azo -5-yl) 2 

o~oimidazol-1- - -
d1hydro-4H yl]-6,7-
c]pyridine-/:'azolo[4,3-
(oxan-4-yl)i -darlbonyl]-5-

1] n o -1-i 2cyclopropyl]-4H-
' ,4-oxadrnzol-5-one 

3-[[2-[2-(4 d' -fluoro-3 5 
imethylphen 1 - , -

meth 1· Y) 3-[3-(1-
. Y mdazol-5- 1 

oxmmida y )-2-
d'h zol-l-yl]-6 7-

1 ydro-4H , 
c]pyrid' -pyrazolo[4 3-

me-5-carb ' 
(oxan-4-yl)' d onyl]-5-m ol-1 
yl]methyl]-4H-1 2-
oxadiazol-5-one' ,4-

Analysis 

Condition 

SMD-
TFA0S-2 

SMD­
TFA05-2 

LC/MS 

retention 

time 

(min.) 

1.26 

1.18 

LC/MS 

mass 

spectra-

metry 

(m/z) 

809 
([M+H]+) 

783 
([M+H]+) 
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US 10,858,356 B2 
285 286 

- ------------ TABLE 2-? • 

-______________ _:~__<:1==-~,~-~~'.=:~,~~--~cC~o-n0_t,-m~-~u-'.e:d,:o_,-~-C-,-,-,-_-_-_-_-_-_-_-_-_---
The Obtained E xample C ompounds 101 to 159 

Example 

No. 
~-----------~Stru:c:tur:e __ _ 

135 

136 

Compound 

3-[(1 S,2S)-1-[2-[2-( 
fluoro-3 5_ 4-

dimethylphen 1)-melh 1· Y 3-[3-(l-
y mdazol-5 

oxoimidazol-1- /l-2-
dihydro-4H Y ]-6,7-
c]pyrid' -pyrazolo[4 3-

me-5-carb ' 
(oxan-4-yl)' d onyl]-5-
(meth m ol-l-yl]-2-

oxymeth 1) 
opyl]-4H-1 2 y cyclopr 
oxadiazol-5, ,4--one 

Analysis 

Condition 

SMD-
TFA05-2 

SMD­
TFA05-1 

LC/MS 

retention 

time 

(min.) 

1.30 

1.04 

LC/MS 

mass 

spectra-

metry 

(m/z) 

853 
([M+H]+) 

908 
([M+H]+) 

Conjupro EX1008 
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Example 

No. 

137 

138 

287 
US 10,858,356 B2 

TABLE 2 7 - -continued 

The Obtained E xample C ompounds 101 to 159 

Structure Compound 

fl
3-[(2S,3R)-1-[2-[2-(4-

uoro-3 5-
dimethylphen 1)-melh 1· Y 3-[3-(1-

. Y mdazol-5- 1 
oxmmidazol-1- y )-2-
d1hydro-4H yl]-6,7-
c]pyrid" -pyrazolo[4 3-

me-5-carb ' 
(oxan-4-yl]" d onyl]-5-
2,3- m ol-1-yl]-

dimethylc 1 4H-1 2 ye opropyl]-
' ,4-oxadrnzol-5-one 

fl
3-[(1R,2S)-1-[2-[[2-(4 

uoro-3 5- -

dimethylph meth r enyl)-3-[3-(l-
. ymdazol-5-yl)-2 

ox01m1dazol-l- 1 -
d1hydro-4H Y ]-6,7-
c]pyridin-5 -pyrazolo[4,3-
5-(oxan-4 -yl]sulfonyl]-
2-meth 1 -yl)mdol-1-yl]-
4H-1 y cyclopropyl]-

,2,4-oxadiazol-5-one 

288 

Analysis 

Condition 

SMD-
TFA05-2 

SMD­
TFA05-1 

LC/MS 

retention 

time 

(min.) 

1.39 

1.28 

LC/MS 

mass 

spectra-

metry 

(m/z) 

837 
([M+H]+) 

859 
([M+H]+) 

Conjupro EX1008 
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US 10,858,356 B2 
289 290 

- ------------ TABLE 2-? • 

-______________ _:~__<:1==-~,~-~~'.=:~,~~--~cC~o-n0_t,-m~-~u-'.e:d,:o_,-~-C-,-,-,-_-_-_-_-_-_-_-_-_---
The Obtained E xample C ompounds 101 to 159 

Example 

No. 
~-----------~Stru:c:tur:e __ _ 

139 

N-~ NA_Q;,< \ r ~ /1 N 
\=.I ,,f 

N 

0 

140 

Compound 

3-[(lR)-1-[2-[2-(4-
fluoro-3 5-
dimethylphen 1)-melh 1· Y 3-[3-(l-

y mdazol-5 
oxoimidazol-1- /l-2-
dihydro-4H Y ]-6,7-
c]pyrid' -pyrazolo[4 3-

me-5-carb ' 
( oxan-4-yl)indol- ~nyl]-5-

yl]ethyl]-4H-124-
oxadiazol-5-o~e' -

4-[2-[2-(3 5-
dimethylph methylind ent)-3-[3-(l-

oxoimidaz:~ 1 ~5/ )-2-
d1hydro-4H Y ]-6,7-
c]pyr1·d· -pyrazolo[4 3-

me-5-carb ' 
(2-ethyl-3 onyl]-5-
4-yl)indol:~elhylpyridin­
dimethylbut ylp,2-anmc acid 

Analysis 

Condition 

SMD-
TFA05-2 

SMD­
FA05-3 

LC/MS 

retention 

time 

(min.) 

1.28 

0.90 

LC/MS 

mass 

spectra-

metry 

(m/z) 

797 
([M+H]+) 

816 
([M+Ht) 

Conjupro EX1008 
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US 10,858,356 B2 
291 292 

-contmued 
=_::_::_::_::_::_::_::_::_::_::_::_::_::_::_::_::_::_::_::_::_::_-:;-;;~;;;:TAB LE 2-7 • The Obtai:ne~d~;E~~;:::~:-:--------~ ~ _ccxo::am:'.!.!.l:p~le '-~C~~~~c2..!__!£_~~====--ompounds 101 to 159 --------

Example 
No. 

141 

142 

143 

Structure Compound 

3-[2-[2-(3 5-
dimethylph methylind ent)-3-[3-(l-

oxoimidaz:~ 1 ~5/ )-2-
dihydro-4H Y ]-6,7-
c]pyri'd' -pyrazolo[4 3-

me-5-carb ' 
(2-ethyl-3 onyl]-5-
4-yl)indol:~elhylpyridin­
acid yl]propanoic 

~:[2-[2-(4-fluoro-3 5 
imethylph ' -meth !ind enyl)-3-[3-(l-

o . Y_ azol-5-yl)-2 
/hmmidazol-1-yl]-6 7: 

i ydro-4H , 
c]pyridine-/:'azolo[4,3-
(oxan-4-y)in-d;~~nyl]-5-

yl]acetic acid 

(1 S,2S)-1-[2-[2-(3 
dimethyl h ,5-
meth 1· p enyl)-3-[3-(l-

y mdazol-5 1 
oxoimidazol-1- r)-2-
dihydro-4H Y] 6,7-
c]pyrid' -pyrazolo[4 3-

me-5-carb ' 
(2-ethyl-3- onyl]-5-
4-yl)indol-~elhylpyridin-
meth 1 yl]-2-
carb:Xycylclop:opane-1-

ic acid 

Analysis 
Condition 

SMD-
TFA05-3 

SMD­
TFA05-2 

SMD­
TFA05-3 

LC/MS 
retention 

time 
(min.) 

1.02 

1.21 

1.08 

LC/MS 
mass 

spectra-

metry 
(m/z) 

774 
([M+Ht) 

743 
([M+Ht) 

800 
([M+H]+) 

Conjupro EX1008 
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Example 

No. 

144 

145 

0 

US 10,858,356 B2 
293 

TABLE 2 -7 -continued 

The Obtained E xample Compounds 101 to 159 

Structure 

µ-F 

' 
N-N 

if l~('-fr( 
N 0 

Compound 

d
H2-(4-fluoro-3 5_ 
1meth l ' 

( 
Y phenyl)-5-[5-

oxan-4-yl)-l-(lH 
triazol-5- -1,2,4-

ylmethyl)indole-2-
carbonyl]-6,7-dih 
4H-pyrazolo[4 3-ydro-

c ]pyridin-3-yl]'.3_(1 
methylindazol-5- -
yl)imidazol-2-one 

d
H2-(4-fluoro-3 5_ 
imeth 1 h , [(lS y p enyl)-5-[1-

,2S)-2-meth 1 
sulfan l"d Y -1-(5-

_ y 1 ene-4H-1 
oxadrnzol-3- ,2,4-

yl)cyclopropyl]-5 ( 
4-yl)indole- - oxan-
6,7-dihydro:~~".1°bonyl]-

pyrazolo[4 3 • 
yl]-3-(l-m; -c]pyndin-3-
yl)imid thylmdazol-5-

azol-2-one 

294 

Analysis 

Condition 

SMD-
TFA05-1 

SMD­
TFA05-2 

LC/MS 

retention 

time 

(min.) 

1.10 

1.45 

LC/MS 

mass 

spectra-

metry 

(m/z) 

766 
([M+H]+) 

839 
([M+Ht) 

Conjupro EX1008 
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US 10,858,356 B2 
295 296 

- ------------ TABLE 2-? • 

-______________ _:~__<:1==-~,~-~~'.=:~,~~--~cC~o-n0_t,-m~-~u-'.e:d,:o_,-~-C-,-,-,-_-_-_-_-_-_-_-_-_---
The Obtained E xample C ompounds 101 to 159 

Example 

No. 
----------------~Stru:c:tur:e __ _ 

146 

N-p­

N N I F\-0-N y \ j N" 

N 0 

0 

147 F 

' 
c{N-N F\ -0-N 

N N I y \ j N" 

N 0 

Compound 

3-[(1 S,2S)-1-[2-[2-( 
fluoro-3 5_ 4-

dimethylphen 1)-melh 1· Y 3-[3-(l-
y mdazol-5 

oxoimidazol-1- /l-2-
dihydro-4H Y ]-6,7-
c]pyrid' -pyrazolo[4 3-

me-5-carb ' 
(oxan-4-yl)' d onyl]-5-
meth m ol-1-yl]-2-

1 2 /~?~-opropyl]-4H-
' ' - rn rnzol-5-one 

d
H2-(4-fluoro-3 5_ 
imeth 1 h , [(1 y p enyl)-5-[1-

S,2S)-2-meth 
tetrazol-5- yl-1-(lH-

yl)cyclopropyl]-5 ( 
4-yl)indole- - oxan-
6,7-dihydro:~~".'bonyl]-

pyrazolo[4 3 yl]-3-(l-m; -c]pyridin-3-
yl)imid thylmdazol-5-

azol-2-one 

Analysis 

Condition 

SMD-
TFA05-2 

SMD­
TFA05-2 

LC/MS 

retention 

time 

(min.) 

1.46 

1.26 

LC/MS 

mass 

spectra-

metry 

(m/z) 

839 
([M+H]+) 

807 
([M+H]+) 
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Example 

No. 

148 

149 

297 

0 

~.,,,,"· 

/~ 
HN --=::a 

\ 
s 

cf\\ 
0 

US 10,858,356 B2 

TABLE 2-7-co t· nmued 

The Obtained E xample C ompounds 101 to 159 

Structure Compound 

(1 S,2S)-1-[2-[2-(4-
fluoro-3 5-
dimeth 1 h me y p enyl)-3-[3-(l-

thylmdazol-5-yl)-2 
ox01m1dazol-l- 1 - -
d1hydro-4H Y] 6,7-
c]pyrid' -pyrazolo[4,3-

me-5-carb 
( oxan-4-y)indol- l~nyl]-5-
melhyl-N- yl]-2-

methylsulfon 1 ane-1- b y cycloprop 
car oxarnide 

3-[(1 S,2S)-1-[2-[[(4S)-
(4-fluoro-3 5- 2-
d' , imethylphenyl)-4-
methyl-3-[3·(l­
methylindazol-5-yl)-2-
ox01m1dazol-l- 1 -
d1hydro-4H Y] 6,7-
c ]pyridin-5-·:ri:z:o [4,3-
( oxan-4-yl)' d e yl]-5-
meth m ol-1-yl]-2-
1 2 /lcyclopropyl]-4H-

' ' -oxadiazol-5-one 

298 

Analysis 

Condition 

SMD-
TFA05-1 

SMD­
TFA05-2 

LC/MS 

retention 

time 

(min.) 

1.31 

1.17 

LC/MS 

mass 

spectra-

metry 

(m/z) 

860 
([M+H]+) 

823 
([M+Ht) 

Conjupro EX1008 
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Example 
No. 

150 

151 

152 

299 
US 10,858,356 B2 

300 
TABLE 2-7-continued 

The Obtained Example Compounds 101 to 159 

Structure Compound 

2-[2-[3-[3-
(cyclohexylmethyl)-2-
oxoimidazolidin-1 yl]-2-
phenyl-6,7-dihydro-4H-
pyrazolo[ 4,3-c ]pyridine-
5-carbonyl ]-5-(2,3-
dimethylpyridin-4-
yl)indol-yl]-2-
methylpropanoic acid 

Analysis 
Condition 

SMD-
TFA05-3 

3-[2-[2-[3-[3- SMD-
(cyclohexylmethyl)-2- TFA05-3 
oxoimidazolidin-1-yl]-2-
phenyl-6,7-dihydro-4H-
pyrazolo[ 4,3-c ]pyridine-
5-carbonyl ]-5-(2,3-
dimethylpyridin-4-
yl)indol-1-yl]propan-2-
yl]-4H-1,2,4-oxadiazol-5-
one 

3-[(1 S,2S)-1-[2-[3-[3- SMD-
(2,2-dimethylpropyl)-2- TFA05-3 
oxoimidazolidin-1-yl]-2-
phenyl-6,7-dihydro-4H-
pyrazolo[ 4,3-c ]pyridine-
5-carbonyl ]-5-(2-ethyl-3-
methylpyridin-4-yl)indol-
1-yl]-2-
methylcyclopropyl]-4H-
1,2,4-oxadiazol-5-one 

LC/MS 
LC/MS mass 

retention spectra-
time metry 

(min.) (m/z) 

1.13 714 
([M+Ht) 

1.10 755 
([M+Ht) 

1.11 754 
([M+H]+) 

Conjupro EX1008 
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US 10,858,356 B2 
301 302 

- ------------ TABLE 2-? • 

-______________ _:~__<:1==-~,~-~~'.=:~,~~--~cC~o-n0_t,-m~-~u-'.e:d,:o_,-~-C-,-,-,-_-_-_-_-_-_-_-_-_---
The Obtained E xample C ompounds 101 to 159 

Example 

No. 
~-----------~Stru:c:tur:e __ _ 

153 

154 

Compound 

3-[(1 S,2S)-1-[5-(2 3-meth 1 . . -ethyl-
[2-(4- y pyndm-4-yl)-2-

fluoro-3 5 
dimethylphen' -
methylind lyl)-3-[3-(l-

. . azo -5- 1)-2 
ox01m1dazol'd' y -
6 7-d'h i m-1-yl]-

, i ydro-4H-
pyrazolo[4 3 • 
5-carbon l],. -c ]pyndine-
meth le y mdol-1-yl]-2-
1 2 / ydopropyl]-4H-

' ' -oxadrnzol-5-one 

3:[(1 S,2S)-1-[2-[2-( 
dimethylphenyl)-3- 3,5-
1m1dazol-l 1 [3-(4-
oxoimid -y_ p_henyl)-2-
6 7 . azohdm-1-yl]-

, -d1hydro-4H-
pyrazolo[4 3 • 
5-carbon 1' - -c ]pyndine-
meth 1 Y_l _5-(2-ethyl-3-

1 1 
y pyr1dm-4-yl)ind 1 

-y ]-2- 0 -

methyl 1 2 4 cydopropyl]-4H-
' ' -oxadrnzol-5-one 

Analysis 

Condition 

SMD-
TFA05-3 

SMD­
TFA05-1 

LC/MS 

retention 

time 

(min.) 

1.15 

0.86 

LC/MS 

mass 

spectra-

metry 

(m/z) 

860 
([M+H]+) 

854 
([M+Ht) 
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US 10,858,356 B2 
303 304 

- ------------ TABLE 2-? • 

-______________ _:~__<:1==-~,~-~~'.=:~,~~--~cC~o-n0_t,-m~-~u-'.e:d,:o_,-~-C-,-,-,-_-_-_-_-_-_-_-_-_---
The Obtained E xample C ompounds 101 to 159 

Example 

No. 
~--------:---~Stru:c:tur:e __ _ 

155 

0 

156 

Compound 

3:[(1 S,2S)-1-[2-[2 ( 
d1methylph - 3,5-
methylind enlyl)-3-[3-(l-

. . azo -5- l)-
ox01m1dazol'd' y 2-
6 7-d'h i m-1-yl]-

, i ydro-4H-
pyrazolo[4 3 • 
5-carbon 1' - -c ]pyndine-
meth 1 Y_l _5-(2-ethyl-3-

1 
Y pyndm-4-yl)' d 

-yl]-2- m ol-

methylc 1 1 2 4 ye _opropyl]-4H-
' ' -oxadrnzol-5-one 

d
3:[(1 S,2S)-1-[2-[2-(3 5 

imethyl h , -i 'd p enyl)-3-(5-
_mi azol-1- l­
isoindol-2- ~) 3-oxo-1H-
dihydro-4Ii -6,7-
c]py 'd' -pyrazolo[4 3_ 

n me-5-carb ' 
(2-ethyl-3 onyl]-5--meth 1 •• 
4-yl)indol-l- Y pyndm-
meth 1 yl]-2-
1 2 / cydopropyl]-4H­

' ' oxadrnzol-5-one 

Analysis 

Condition 

SMD-
TFA05-3 

SMD­
FA05-3 

LC/MS 

retention 

time 

(min.) 

1.14 

0.79 

LC/MS 

mass 

spectra-

metry 

(m/z) 

842 
([M+H]+) 

825 
([M+Ht) 
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Example 

No. 

157 

158 

305 
US 10,858,356 B2 

306 
TABLE 2-7-continued 

The Obtained Example Compounds 101 to 159 

Structure 

Analysis 

Compound Condition 

3-[(1 S,2S)-1-[2-[2-(3,5- SMD-
dimethylphenyl)-3-[N,3- TFA05-3 
dimethyl-4-(3-propan-2-
yl-1,2,4-triazol-4-
yl)anilino ]-6,7-dihydro-
4H-pyrazolo[4,3-
c ]pyridine-5-carbonyl]-5-
(2-ethyl-3-methylpyridin-
4-yl)indol-1-yl]-2-
methylcyclopropyl]-4H-
1,2,4-oxadiazol-5-one 

3-[(1 S,2S)-1-[5-(2-ethyl- SMD-
3-methylpyridin-4-yl)-2- TFA05-3 
[2-(4-fluoro-3,5-
dimethylphenyl)-3-[N­
methyl-4-(2-propan-2-
ylimidazol-1-yl)anilino ]-
6,7-dihydro-4H-
pyrazolo[ 4,3-c ]pyridine-
5-carbonyl ]indol-1-yl]-2-
methylcyclopropyl]-4H-
1,2,4-oxadiazol-5-one 

LC/MS 

LC/MS mass 

retention spectra-

time metry 

(min.) (m/z) 

1.10 856 
([M+H]+) 

1.05 859 
([M+H]+) 

Conjupro EX1008 
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307 308 

TABLE 2-7-continued 

The Obtained Example Compounds 101 to 159 

Example 
No. 

159 

Structure 

<Example 160> Preparation of Monosodium Salt 
Hydrate Crystal of Compound 1 

Acetonitrile (3.02 mL) was added to 3-[(1S,2S)-1-[5-
[ ( 4S)-2,2-dimethyloxan-4-yl]-2-[ ( 4S)-2-( 4-fluoro-3,5-dim­
ethylphenyl)-3-[3-( 4-fluoro- l-methylindazol-5-yl)-2-ox­
oimidazol-1-yl]-4-methyl-6, 7-dihydro-4H-pyrazolo[ 4,3-c] 
pyridine-5-carbonyl]indol-1-yl]-2-methylcyclopropyl]-4H-
1,2,4-oxadiazol-5-one (Compound 1, 1005.5 mg) obtained 
in Example 1 to dissolve the compound at room temperature. 
5M Sodium hydroxide aqueous solution (0.495 mL) and 
seed crystals of sodium salt hydrate of Compound 1 were 
added to the solution, and the mixture was stirred at room 
temperature for 2 h. Tert-Butylmethyl ether (3.02 mL) was 
also added, and the mixture was stirred at room temperature 
for 1 h., and then tert-butylmethyl ether (9.05 mL) was 
added and the mixture was stirred at room temperature for 

Compound 

3-[(1 S,2S)-1-[5-(2-ethyl-
3-methylpyridin-4-yl)-2-
[2-(4-fluoro-3,5-
dimethylphenyl)-3-[4-(3-
propan-2-yl-1,2,4-triazol-
4-yl)anilino ]-6,7-dihydro-
4H-pyrazolo[4,3-
c ]pyridine-5-
carbonyl]indol-1-yl]-2-
methylcyclopropyl]-4H-
1,2,4-oxadiazol-5-one 

Analysis 
Condition 

SMD-
FA05-3 

LC/MS 
retention 

time 
(min.) 

0.91 

LC/MS 
mass 

spectra-
metry 
(m/z) 

846 
([M+Ht) 

dazol-5-yl)-2-oxoimidazol-1-yl]-6, 7-dihydro-4H-pyrazolo 
[ 4,3-c ]pyridine-5-carbonyl]indol-1-yl]-2-

35 methylcyclopropyl]-4H-1,2,4-oxadiazol-5-one (Example 
Compound 66, 400.3 mg) was suspended in ethanol (8.00 
mL), to which seed crystals of Example Compound 66 were 
added, and the mixture was stirred at 70° C. for 5 min. After 
the suspension was stirred at 50° C. for 1 h., it was stirred 

40 at room temperature for 17 h. to obtain crystals (381.1 mg) 
of Example Compound 66 as powder crystals (Sample 
161a). Note that seed crystals were obtained by the follow­
ing method. 

Example Compound 66 (31.8 mg) was suspended in 
45 ethanol (0.636 mL), and stirred at 80° C. After the suspen­

sion was stirred at 40° C. for 1 h., it was stirred at room 
temperature for 22 h. to obtain crystals (24.2 mg) of 
Example Compound 66 as powder crystals (Sample 161b). 

2 h. to obtain sodium salt hydrate crystals of the titled 
compound (1007.0 mg) as powder crystals (Sample 160a). 50 
Note that seed crystals were obtained by the following 
method. 

<Example 162> Preparation of Hemicalcium Salt 
Hydrate Crystal of Example Compound 67 

DMSO (0.244 mL) and 2M sodium hydroxide aqueous 
solution (0.032 mL) were added to Compound 1 (26.9 mg). 
This solution (0.030 mL) was freeze-dried at -20° C. for 2 55 
days. Acetonitrile (0.015 mL) was added to the obtained, 
freeze-dried product, and the mixture was stirred by shaking 
at room temperature for 2 days, and then tert-butylmethyl 
ether (0.015 mL) was added, and the mixture was stirred by 
shaking at room temperature for 12 days to obtain sodium 
salt hydrate crystals of Compound 1 as powder crystals 60 

(Sample 160b). 

<Example 161> Preparation of Crystal of Example 
Compound 66 

Ethanol (5.60 mL) and 2M sodium hydroxide aqueous 
solution (0.75 mL) were added to 3-[(1S,2S)-1-[5-[(4S)-2, 
2-dimethy loxan-4-yl ]-2-[ ( 4S )-2-( 4-fluoro-3, 5-dimethy lphe­
nyl )-3-[3-( 4-fluoro-1-methylindazol-5-yl)-2-oxoimidazol-
1-yl]-4-methyl-6, 7-dihydro-4H-pyrazolo[ 4,3-c ]pyridine-5-
carbonyl]indol-1-yl]-2-methylcyclopropyl]-4H-1,2,4-
oxadiazol-5-one (Example Compound 67, 1120 mg) and the 
compound was dissolved at room temperature. 1.26 M 
calcium acetate aqueous solution (0.68 mL), seed crystals of 
the calcium salt hydrate of Example Compound 67 and 
water (0.68 mL) were added to the solution, and the mixture 
was stirred at room temperature for 3 h. Further, water (1.2 

3-[(1 S,2S)-1-[ 5-[( 4S)-2,2-Dimethyloxan-4-yl]-2-[ ( 4S)-2-
( 4-fluoro-3, 5-dimethylphenyl )-4-methyl-3-[3-(l -methy !in-

65 mL) was added and the mixture was stirred at room tem­
perature for 1 h., and then water (2.3 mL) was added and the 
mixture was stirred at room temperature for 1 h. to obtain 
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calcium salt hydrate crystals (973.0 mg) of Example Com­
pound 67 as powder crystals (Sample 162a). Note that seed 
crystals were obtained by the following method. 

Example Compound 67 (69.0 mg) was dissolved in 
DMSO (0.229 mL), and 1.06M calcium methoxyethoxide 5 

(0.147 mL) was added. This solution (0.015 mL) was 
freeze-dried at -20° C. for 2 days. Water-acetonitrile mix­
ture (3: 1, 0.015 mL) was added to the obtained, freeze-dried 
product, and the mixture was stirred by shaking at room 
temperature for 7 days to obtain calcium salt hydrate crystals 10 

of Example Compound 67 as powder crystals (Sample 
162b ). 

310 
<Test Example l> Measurement of In Vitro cAMP 

Signal Activation of a Compound in Human 
GLPlR 

<Peptide> 
The human GLP-1 (7-37) was obtained from PEPTIDE 

INSTITUTE, INC., and it was dissolved in phosphate buff­
ered saline to 200 µM, then stored in a freezer of -80° C. 

<Cell Culture> 
A human GLPlR stably-expressing cell line (hGLP1R-

HEK293) was used in the experiment. The cells were 
cultured in a Dulbecco's modified Eagle's medium 
(DMEM) containing 10% fetal bovine serum (Sigma-Al­
drich), 100 units/mL penicillin G and 100 µg/mL strepto-<Example 163> Powder X-ray diffractometry 

The sodium salt hydrate crystals (Samples 160a and 160b) 
of Compound 1 obtained in Example 160, the crystals 
(Samples 161a and 161b) of Example Compound 66 
obtained in Example 161, the calcium salt hydrate crystals 
(Samples 162a and 162b) of Example Compound 67 
obtained in Example 162 were each subjected to powder 
X-ray diffractometry by the following measurement method. 
The results are shown in FIG. 1 to FIG. 6. 

15 mycin sulfate (Gibco), and 500 µg/mL Geneticin (Gibco), 
under a moist atmosphere containing 5% CO2 , at 37° C. 

<cAMP Assay> 
hGLP1R-HEK293 was seeded in 96 well plates at 2.0x 

104 cells per well and cultured over night. The medium for 

Measurement Device: DS Discover with GADDS CS 

20 culturing the cells was changed to 50 µL of Medium A 
(DMEM, 20 mM HEPES, 0.05% BSA, 0.5 mM 3-isobutyl-
1-methylxanthine) the next day, and the cells were incubated 
at 37° C. for 30 min. Then, 50 µL of Medium B (DMEM, 20 
mM HEPES, 0.05% BSA, 0.5 mM 3-isobutyl-l-methylxan-

diffractometer (Bruker AXS) 
Anode: Cu 
Voltage: 40 kV 
Current: 40 mA 

25 thine) containing GLP-1 or the compound was added, and 
the cells were incubated at 37° C. for an additional 30 min. 
Then, 100 µL of Assay lysis buffer (Applied Bioscience) was 
added, and the cells were incubated at 37° C. for 30 min. The 
cAMP concentration was quantified using cAMP HiRange 

Scan Range: 5-25.3° 
Step Width: 0.02° 

30 kit (Cisbio Bioassays). 
<Calculation of EC50> 
By setting the cAMP concentration when the human 

GLP-1 (7-37) was put into action at a concentration of 1 nM 
to 100%, the cAMP concentration of each well was con-<Example 164> Thermogravimetry/Differential 

Thermal Analysis 35 verted to a reaction rate (% ). By using a 4 parameter logistic 
regression analysis by XLfit (ver 5.4.0.8), dose-response 
curves of the each Example Compound were created, and 
the half maximal (50%) effective concentrations (EC50) 

were calculated. The results are shown in Table 3. 

The sodium salt hydrate crystal of Compound 1 (Sample 
160a) and the calcium salt hydrate crystal of Example 
Compound 67 (Sample 162a) were each subjected to ther­
mogravimetry/differential thermal analysis by the following 40 

measurement method. The results are shown in FIG. 7 and 
FIG. 8. Note that Sample 160a was dehydrated by approxi­
mately 110° C. and showed no clear melting point. Also, 
Sample 162a was dehydrated by approximately 240° C. and 
showed no clear melting point. 45 

Measurement Device: EXSTAR TG/DTA6200R (Seiko 
Instruments Inc. (Current Company Name: Hitachi High­
Tech Science Corporation)) 

Measurement Range: 30-350° C. 
Heat rate: 10° C./min. 

Atmosphere: Nitrogen 

<Example 165> Karl Fischer Water Measurement 

50 

55 

The rate of water content in the sodium salt hydrate 
crystal of Compound 1 (Sample 160a) and the calcium salt 
hydrate crystal (Sample 162a) of Example Compound 67 
were measured using the coulometric Karl Fischer moisture 60 
meter (Metrohm, 7 5 6 KF Coulometer). The result was 7 .4 % 
for Sample 160a and 6.2% for Sample 162a. 

From the results of Example 164 and Example 165, it was 
confirmed that the waters contained in the sodium salt 
hydrate crystal of Compound 1 and the calcium salt hydrate 65 

crystal of Example Compound 67 were mainly crystalline 
water. 

TABLE 3 

EC 50 of each Example Compound 

Example ECso 
No. (nM) 

8.8 
2 5.6 
3 6.1 
4 12 
5 6.1 
6 2.9 
7 3.2 
8 2.5 
9 1.8 

10 2.8 
11 1.1 
12 2.7 
13 3.7 
14 2.3 
15 2.2 
16 0.51 
17 1.0 
18 1.3 
19 1.3 
20 1.9 
21 1.6 
22 2.3 
23 1.8 
24 2.5 
25 4.0 

Conjupro EX1008 
Page 162 of 166



US 10,858,356 B2 
311 

TABLE 3-continued 

EC 50 of each Example Compound 

Example ECso 
No. (nM) 

26 0.77 
27 2.3 
28 1.9 
29 1.4 
30 1.4 
31 0.74 
32 0.94 
33 1.6 
34 3.0 
35 3.2 
36 2.1 
37 2.5 
38 1.7 
39 1.0 
40 2.2 
41 2.4 
42 1.9 
43 1.5 
44 1.5 
45 1.6 
46 3.3 
47 2.0 
48 3.0 
49 3.8 
50 2.9 
51 8.7 
52 6.7 
53 2.9 
54 3.9 
55 3.7 
56 3.4 
57 8.1 
58 7.6 
59 1.5 
60 4.9 
61 1.6 
62 1.1 
63 1.1 
64 2.0 
65 3.5 
66 0.81 
67 1.2 
68 1.8 
69 2.8 
70 1.5 
71 1.3 
72 2.3 
73 2.5 
74 6.2 
75 6.2 
76 2.4 
77 1.4 
78 3.6 
79 2.4 
80 2.4 

<Test Example 2>: Insulin Secretion Promoting and 
Blood Glucose Lowering Effects 

A solution of Example Compound 67 (solvent composi­
tion: PEG400 (10 vol%): propylene glycol (10 vol%): 100 
mM Glycine-NaOH buffer, pH 9.0 (80 vol %)) was intra­
venously administered to a male cynomolgus monkey under 
anesthesia, for 40 min. continuously, and a steady-state drug 
concentration in plasma of 0.94, 1.6 or 4.8 nmol/L was 
achieved. Likewise, a solution of exenatide (solvent: Tween 
0.05%/PBS(-)), which is a control drug, was administered in 

312 
istration weight to the monkey: 0.5 g/kg) was intravenously 
administered and a blood sample was collected every 5 min 
or 10 min to measure the plasma insulin and glucose 
concentrations. The area under the curve was calculated 

5 from the time course of each parameter after the drug 
administration to evaluate the insulin secretion promoting 
effect and the blood glucose lowering effect. 

In the Example Compound 67 administered group, an 
increase in the area under the curve of insulin (FIG. 9) and 

10 a decrease in the area under the curve of plasma glucose 
(FIG. 10) in a dose-dependent manner, were observed at a 
steady-state concentration in plasma of 0.94 to 4.8 nmol/L. 
A similar increase in the area under the curve of insulin 
(FIG. 9) and decrease in the the area under the curve of 

15 plasma glucose (FIG. 10) were observed in exenatide (con­
trol drug) administered group at a steady-state plasma con­
centration of 9.2 to 23.9 pmol/L by the continuous intrave­
nous administrations 

Note that the 9.2 pmol/L (38.5 pg/mL) of exenatide was 
20 close to the lower limit of the therapeutic concentration 

range (50-350 pg/mL) of exenatide in human diabetes 
patients (Drug interview form, Byetta hypodermic injection 
5 µg Pen 300, Byetta hypodermic injection 10 g Pen 300, 
September 2016 (revised ver. 9)). This result indicates that 

25 Example Compound 67 exhibits an insulin secretion pro­
moting effect and a blood glucoselowering effect that are 
equivalent to exenatide, at a plasma concentration of 1.6 
nmol/L or higher. 

30 <Test Example 3>: Anorexigenic Effects 

Example Compound 67 was orally administered to male 
cynomolgus monkeys, for 5 consecutive days, and its effects 
on the food intake for 90 min. from 3 h, after administration 

35 were evaluated everyday. Likewise, exenatide, which is a 
control drug, was subcutaneously administered for 5 con­
secutive days, and its effect on the food intake for 90 min. 
from 30 min. after administration were evaluated. To the 
vehicle control group, both a solvent for oral administration 

40 of Example Compound 67 (DMSO (10 vol%): Cremophor 
EL (10 vol %): PEG 400 (15 vol %): 100 mM Glycine­
NaOH buffer, pH 10 (65 vol%), 1 mL/kg) and a solvent for 
subcutaneous administration of exenatide (0.05 w/v % 
Tween/PBS( - ), 0.1 mL/kg) were administered. At the same 

45 time, the solvent for subcutaneous administration was addi­
tionally administered to the Example Compound 67 admin­
istered group (concentration of administered drug, 0.05 or 
0.1 mg/mL), and the solvent for oral administration was 
additionally administered to the exenatide administered 

50 group (concentration of administered drug, 3 or 6 g/mL). 
Example Compound 67 suppressed the food intake in a 

dosage dependent manner (FIG. llA). The degree of sup­
pression was almost equivalent to the control drug exenatide 
(FIG. llB). The plasma concentration of drug (mean 

55 value:1:standard error) immediately after measuring the food 
intake in each group were 8.0:1:l.0 nM (0.05 mg/kg group) 
and 16.3:t:2.3 nM (0.1 mg/kg group) for the Example Com­
pound 67 administered group and 91:t:8.5 pM (0.3 µg/kg 
group) and 199:1:13.1 pM (0.6 µg/kg group) for the exenatide 

60 administered group. 

<Test Example 4> Pharmacokinetics of the 
Compounds 

the same manner, and a steady-state drug concentration in 
plasma of 9.2 or 23.9 pmol/L was achieved. To the vehicle 65 

control group, the solvent of Example Compound 67 was 
administered. Next, a 50% glucose solution (glucose admin-

After oral administration (gavage administration using a 
gastric catheter) of a calcium salt hydrate crystal (Sample 
162a) suspension (Dosage: 0.05, 0.15, 0.45 and 1.35 mg/kg) Conjupro EX1008 
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prepared from Example Compound 67 obtained in Example 
162 to a male cynomolgus monkey (n=2 for each dosage), 
blood was sequentially collected from the vein to obtain 
plasma. The plasma concentrations of the drug were deter­
mined by liquid chromatography tandem-mass spectrom- 5 

etry. The lower limit of quantification was 0.3 ng/mL. The 
time profile of the plasma concentrations for the drug are 
shown in FIG. 12 and the time to reach the maximum plasma 
concentration of the drug (T max), the maximum plasma 
concentration of the drug (Cmax) and the area under the 10 

plasma concentration-time curve of the drug up to 24 h, 
after administration (AUC0 _24h) are shown in Table 4. 

In all dosages, the plasma concentrations of the drug 
reached Cmax at 2 h after oral administration, and then 
decreased in a similar time profile pattern. The increase in 15 

the plasma exposure of drug at dosages of 0.05, 0.15, 0.45 
and 1.35 mg/kg (Dosage ratio: 1 :3:9:27) was nearly propor­
tional to the increase in the dosage (Cmax ratio: 1.0:4.3:6.7: 
31, AUC0 _24h ratio: 1.0:5.7:8.8:44). It was shown that the 
present substance was dose-proportionally absorbed in the 20 

intestinal tract and eliminated. 

TABLE 4 

The Tmax, Cmax, and AUC0-24 h after oral administration 
of the present substance to male cynomolgus monkeys 

Dose Tm= C AUC 

(mg/kg) (Ratio) (h) (ng/mL) (Ratio) (ng • h/mL) (Ratio) 

0.05 1.0 2.0 4.78 1.0 23.7 1.0 
0.15 3.0 2.0 20.7 4.3 135 5.7 
0.45 9.0 2.0 32.0 6.7 208 8.8 
1.35 27 2.0 148 31 1040 44 

The invention claimed is: 
1. A compound represented by Formula (I): 

[Chemical Formula 1] 

(I) 
Rs 

Q2 

N-Y 

N X R6 
I 

(CH2)n1 

zl 

I 
z2 

R~I 

R8~(CH) -R9 2 n2 

wherein, Xis -N= or -CR a=; Ra is selected from a 
hydrogen atom, a halogen atom, and C1_6 alkyl; 

25 

30 

35 

40 

45 

50 

Y is selected from ----C(=O)-, -CHR-, and 55 

-S(=O)2-; R is a hydrogen atom or C1_6 alkyl; 
Q1 is C6 _10 aryl or 5 to 10 membered heteroaryl, wherein 

C
6

_ 10 aryl and 5 to 10 membered heteroaryl are option­
ally substituted with one to five substituents indepen­
dently selected from a halogen atom, C1_6 alkyl 60 

(wherein C1_6 alkyl is optionally substituted with one or 
more halogen atoms), and C1_6 alkoxy; 

Q2 is 3 to 12 membered heterocyclyl or 5 to 10 membered 
heteroaryl, wherein 3 to 12 membered heterocyclyl and 
5 to 10 membered heteroaryl are optionally substituted 65 

with one to three substituents independently selected 
from a halogen atom, C1_6 alkyl (wherein C1_6 alkyl is 

314 
optionally substituted with one or more halogen 
atoms), cl-6 alkoxy, and -NRQaRQb, and two cl-6 

alkyl groups together with a carbon atom to which they 
are attached may form C3 _8 carbocyclic ring; and R Qa 

and R Qb are independently selected from a hydrogen 
atom, C1 _6 alkyl, and (C1_6 alkyl)carbonyl; 

R1, R2 and R3 are each independently selected from a 
hydrogen atom and C1_6 alkyl (wherein, C1 _6 alkyl is 
optionally substituted with one or more substituents 
independently selected from a halogen atom, C1 _6 

alkoxy, and hydroxy); 
R4 , R5 and R 6 are independently selected from a hydrogen 

atom, a halogen atom, and C1 _6 alkyl; 
R7 and R8 are independently a hydrogen atom or C1 _6 

alkyl, wherein C1_6 alkyl is optionally substituted with 
one or more substituents independently selected from a 
halogen atom and C3 _15 cycloalkyl, or R7 and R8 

together with a carbon atom to which they are attached 
may form C3 _15 cycloalkane ring, wherein C3 _15 

cycloalkane ring formed by R7 and R8 together is 
optionally substituted with one to three C1_6 alkyl, 
wherein C1 _6 alkyl is optionally substituted with one or 
more substituents independently selected from a halo­
gen atom, hydroxy, -NR7 aR76 , C1 _6 alkoxy, and 3 to 
12 membered heterocyclyl, and R7a and R76 are inde­
pendently selected from a hydrogen atom, C1_6 alkyl, 
and (C1 _6 alkyl)carbonyl; 

nl is an integer of 0 to 3; n2 is an integer of Oto 5; 
R9 is selected from the group consisting of 

----CO
2
R9

-"; and ----C(=O)-NR9 gR9
\ 

R 9a, R 9 b, R 9 c, R 9d, and R9 g are each independently selected 
from a hydrogen atom, C1_6 alkyl (wherein C1_6 alkyl is 
optionally substituted with one or more substituents inde­
pendently selected from a halogen atom and C1_6 alkoxy), Conjupro EX1008 

Page 164 of 166



US 10,858,356 B2 
315 

and (C
1

_ 6 alkyl)carbonyl; R9 e is a hydrogen atom, or C
1

_ 6 
alkyl that is optionally substituted with one or more halogen 
atoms; R9

f is a hydrogen atom or C1_6 alkyl; R9
h is a 

hydrogen atom, C1_6 alkyl, (C1 _6 alkyl)carbonyl, cyano, or 
-S(=O)n

3

-R9

'; n3 is an integer of Oto 2; and R9

' is C
1

_ 6 5 

alkyl; 
Z1 is selected from the group consisting of 

10 

15 

20 

316 
wherein 3 to 12 membered heterocyclyl is optionally 
substituted with one or more substituents indepen­
dently selected from hydroxy, C1_6 alkyl and 3 to 12 
membered heterocyclyl, 

h) C1_6 alkoxy; wherein C1 _6 alkoxy is optionally substi­
tuted with one or more substituent independently 
selected from hydroxy, a halogen atom, and C1 _6 
alkoxy, 

i) 3 to 12 membered heterocyclyl; wherein 3 to 12 
membered heterocyclyl is optionally substituted with 
one or more substituents independently selected from 
C1_6 alkyl and (C1 _6 alkyl)carbonyl, 

j) C6_10 aryl; wherein C6_10 aryl is optionally substituted 
with one or more (C1_6 alkyl)carbonyl, and 

k) 5 to 10 membered heteroaryl; wherein 5 to 10 mem­
bered heteroaryl is optionally substituted with one or 
more substituents independently selected from C1 _6 
alkyl, cl-6 alkoxy, -NR2 "R21

, and 3 to 12 membered 
heterocyclyl, wherein R2

k and R21 are independently 
selected from a hydrogen atom, C1_6 alkyl and (C1 _6 
alkyl)carbonyl, and wherein 3 to 12 membered hetero-
cyclyl is optionally substituted with one or more sub­
stituents independently selected from C1_6 alkyl and 
(C1 _6 alkyl)carbonyl; 

and 25 or a salt thereof. 

30 

2. The compound according to claim 1, or a salt thereof, 
wherein Q1 is phenyl or pyridyl, and phenyl or pyridyl is 
substituted with one to four substituents independently 
selected from a halogen atom and C1 _6 alkyl. 

3. The compound according to claim 2, or a salt thereof, 
wherein R7 and R8 are both a hydrogen atom; R7 and R8 are 
both C

1

_ 6 alkyl; R7 is a hydrogen atom and R8 is C
1

_ 6 alkyl; 
or R 7 and R 8 together with a carbon atom to which they are 
attached form C3 _8 cycloalkane ring, wherein C3 _8 wherein R2

a is selected from a hydrogen atom, C1 _6 alkyl, 
and (C1_6 alkyl)carbonyl; R26 and we are independently a 
hydrogen atom or C1 _6 alkyl; n4 is an integer of 1 to 3; n5 
and n6 are independently an integer of 0 to 10 (* represents 
a binding position with a pyrazolopyridine structure, and** 
represents a binding position with Z2

); 

35 cycloalkyl formed is optionally substituted with one to two 
C1_6 alkyl, and C1_6 alkyl is optionally substituted with one 
or more substituents independently selected from hydroxy, 
C1_6 alkoxy, and 3 to 12 membered heterocyclyl. 

4. The compound according to claim 3 or a salt thereof, 
Z2 is selected from the group consisting of C1_6 alkyl, 

C3 _15 cycloalkyl, 3 to 12 membered heterocyclyl, C6_10 

aryl and 5 to 10 membered heteroaryl, wherein C3 _15 

cycloalkyl, 3 to 12 membered heterocyclyl, C6_10 aryl, 
and 5 to 10 membered heteroaryl are optionally sub­
stituted with one to five substituents independently 
selected from Group A: 

40 wherein Z2 is selected from C1 _6 alkyl, C3 _15 cycloalkyl, 3 to 
12 membered heterocyclyl, C6_10 aryl, and 5 to 10 membered 
heteroaryl, wherein C3 _15 cycloalkyl, 3 to 12 membered 
heterocyclyl, C6_10 aryl, and 5 to 10 membered heteroaryl 
are optionally substituted with one to four substituents 

45 independently selected from Group B: 

Group A: a) oxo, 
b) a halogen atom, 
c) cyano, 
d) -NR2 dRze; wherein Rzd and Rze are independently 50 

selected from a hydrogen atom, C1_6 alkyl and (C1 _6 
alkyl)carbonyl, wherein C1 _6 alkyl is optionally substi­
tuted with one or more substituents independently 
selected from hydroxy, a halogen atom and C1_6 alkoxy, 

e)----C(=O)-NR2--'R.2 g; wherein R2f and R2
g are indepen- 55 

dently selected from a hydrogen atom, C1 _6 alkyl and 
(C1 _6 alkyl)carbonyl, wherein C1 _6 alkyl is optionally 
substituted with one or more substituents indepen­
dently selected from hydroxy, a halogen atom and C1 _6 
alkoxy, 60 

f) -S(=O)n7-R2h; wherein n7 is an integer of O to 2; 
and R2

h is a hydrogen atom or C1_6 alkyl, 
g) C1 _6 alkyl; wherein C1 _6 alkyl is optionally substituted 

with one or more substituent independently selected 
from a halogen atom, hydroxy, -NR2 'R21

, C
1

_ 6 alkoxy, 65 

and 3 to 12 membered heterocyclyl, wherein R2
' and R21 

are independently a hydrogen atom or C1 _6 alkyl, and 

Group B: a) oxo, 
b) a halogen atom, 
c)-NR2 d1R2 e1

; wherein Rzdl and Rzel are independently 
selected from a hydrogen atom, C1_6 alkyl and (C1 _6 
alkyl)carbonyl, and C1_6 alkyl is optionally substituted 
with one or more C1_6 alkoxy, 

d) -S(=O)n
7

-R2h 1

; wherein n7 is an integer of0 to 2, 
Rzhl is cl-6 alkyl, 

e) C1 _6 alkyl; wherein C1 _6 alkyl is optionally substituted 
with one or more substituents independently selected 
from a halogen atom, hydroxy, -NR2 'R21

, C
1

_6 alkoxy, 
and3 to 12 memberedheterocyclyl, whereinR2

' and R21 

are independently a hydrogen atom or C1 _6 alkyl, and 
wherein 3 to 12 membered heterocyclyl is optionally 
substituted with one or more substituents indepen­
dently selected from hydroxy, C1_6 alkyl and 3 to 12 
membered heterocyclyl, 

f) C1 _6 alkoxy; wherein C1 _6 alkoxy is optionally substi­
tuted with one or more hydroxy, 

g) 3 to 12 membered heterocyclyl; wherein 3 to 12 
membered heterocyclyl is optionally substituted with 
one or more (C1_6 alkyl)carbonyl, Conjupro EX1008 
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h) 5 to 10 membered heteroaryl; wherein 5 to 10 mem­
bered heteroaryl is optionally substituted with one or 
more substituents independently selected from C1_6 

alkyl, and-NR2
k

1R211
; and Rzkl and R211 are indepen­

dently selected from a hydrogen atom and C1 _6 alkyl. 5 

5. The compound according to claim 4, or a salt thereof, 
wherein Y is -C(=O)-. 

6. The compound according to claim 5, or a salt thereof, 
wherein R1 is a hydrogen atom. 10 

7. The compound according to claim 6, or a salt thereof, 
wherein nl and n2 are both 0. 

8. The compound according to claim 7, or a salt thereof, 
wherein R9 is the Formula 15 

20 

318 

14. The compound according to claim 13, or a salt thereof, 
25 of the formula: 

9. The compound according to claim 8, or a salt thereof, 
wherein X is -N=, --CH=, or --CF=. 

30 

10. The compound according to claim 9, or a salt thereof, 35 

wherein Z1 is the Formula: 

(Illa) 
40 

45 

wherein * represents a binding position with a pyrazolo­
pyridine structure, and** represents a binding position with 
z2. 

11. A pharmaceutical composition comprising the com- 50 
pound according to claim 10, or a salt thereof, as an active 
ingredient. 

12. A method for treating non-insulin-dependent diabetes 
mellitus (Type 2 diabetes) or obesity comprising adminis­
tering an effective amount of the compound according to 55 

claim 1, or a salt thereof, as an active ingredient to a patient 
in need of such treatment. 

13. The compound according to claim 1, or a salt thereof, 
represented by the formula: 

15. The hemicalcium salt hydrate of the compound 
according to claim 14. 

16. A pharmaceutical composition comprising the com­
pound according to claim 14 or, a salt thereof, or of claim 15 
as an active ingredient. 

17. A method for treating non-insulin-dependent diabetes 
mellitus (Type 2 diabetes) or obesity in a patient in need 
thereof, comprising administering an effective amount of a 
compound according to claim 14 or a salt thereof, or of claim 
15. 

* * * * * 
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