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ABSTIUV(;T

The sponges were collected from a vanety of locations in the
Florida Keys and separated based on morphology and color.
The samples were identiiied as t)uee species. ttw o ofwluch are
well known: K r/girlrr (Raper, 1794) (order Venmgida. family
Aplysiiudae) mtd S narra (Ilyatt, 1875) (order Dictyocer-
atida, fmnily Thorectidae), and a third S. cere/rri/orw/s (Du-
chassaing a Michelottu 1864). is less conuuon and separated
based on subtle differences of morplxilogy and colomtion,
from the other two species. Several compounds were isolated
and were evaluated in established aai mal models predictive of
neurological related dnig function. namely. the rodent FST
and the chick anxiety-depression model.
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YIKTHOD TO USK COMPOSITIONS HAVING
ANTIDIPPRKSSANTANXIOI YTIC AND

OTHER NKUROI.OGICAI. ACTIVITY AND
COYIPOSITIONS OF MATTKR

[0005] Inanotherembodunent,this inventionalsorelatesto
hulo&ndole deuvauves as dep&cted by the formula:

ill)

RELATED APPLICATIONS

[0001] This appl&cat&on &s a continuation of U.S. patent
app«ca«on Ser. No. 12/248,234, tiled Oc& 9. 2008, which
claims the benefit of US. Provisional Application No
61/090,484, filedAug. 20, 2008, nnd U.S. Provisional Appli-
canon No. 60/978.756. Iiled Oct. 9, 2007, each of &vluch is
hereby u&corporated by reference here&n ui &ts ent&rety.

STATEMENT REGARDING I'EDERALLY
SPONSORFD RFSFAR('H OR DFVFI.OPMFNT

[0002] Th&s research is supponhx) u& part by r u&ts from the
National Institute of Health of the United States ofAmerica
RUIA136596 m&d I'20 RR021929. I'he govenunent of the
Un&ted States has certain rights m tlus invent&on.

1«

Br H~R)

where&n R, Br, ('I, I or F

[0006] More spec&lically, th&s invent&on relates to a method
for using 5-6-dibromo-N N-d&methyltryptamuie and
5-bromo-N N-dimcthytryptaminc as a m&xiolytic/antide-

pressant agent and 5-bron&o-N N-dimethytryptamine as a

sedative.

[UUU7J In another embodiment. the invention relates to

halo&ndole deuvates as dep&cted by the formula;
f&II)

BACKGROUND Ol'IIL& INVL&NTION

[UUU3J This invention relates to marine compositions hav-

u&g antidepressant. anx&olyt&c, antiobes&ty activ&ty and other
neurological applicatious uicluding migr sue and pam con-
trol in both veterinary medicine and hun&an health applicn-
t&ous.

BRIFF SUMMARY OF THk. INVEN'I ION

[UUU4J In one embodiment the subject invention pe&tains to
the use ofcompounds having the folio&sing general strucnire:

k, R (Hi
Ri — R — fl

Ri H R CHi

Ri — R — P

[0008] ln another embodiment, the novel compound VRI
Veranamine is disclosed as (8-bromo-4 S.S-trio&ethyl-5,6-di-

hydrobenfm[c][2,7]naphthyrid&ne) VRI is dep&cted by the
forltlill'3

(IV)

CH

/
8»

l3r

[UUU9] This invention also relates to hafodopamine deriva-
tives as dkvictcd by thc formula

(v)

OR'r

whereu& Rs and Rs are the same or different halogen and the
remaining R gmups are l&ydroxyr oxy, halo 1Br, Cl, I, Fl),

CHC„-alkoxy, C,-r„-acyloxy. Rnude, lower mono or
dialkII amiu(). a&uuiai, d»ol, r,-r.„-alky«biol, nmiro,

(
&
( i alkysulfonyf. aminosu1fonyl, hydmxyl sulfonyl.

Ci C i
ac& lani&flu sulphath Ci C i alkyl C i C

i
-acyl or

aryl gmups. In addit&on reduction or ox&dat&on of aromatic or
olelinic moiclics is included tm n subject of this in&un(ion as
well as N-substituted analogs of molecules shown above.

Ri R, R; H

R, lf.k k, CH&

Ri — R — R — CH)

Ri C&l).R Ri H

R, ('H»R R, CH,CH,

R,.

R,

[0010] Morc specifically, d&e halodopmnine derivative
3-bromotyramine &s sho&w& to have antidepressant activity
and a sedative effect.
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[0011] One embodiment of the invention is a pharmaceuti-
cal nimposition or I'onnulatiml made ol'a haloindole dcriva-
tne, its ulalog, its oplical isomer. ils racematic form, its
tmitomcric fimn, its stercxiisonmr, or a phannaceutically
acceptable salt therixif, optionally 111 a lnlxilll c with a phm-
maceuucally acceptable diluent or carrier.

[0012] A preferred embodinient is the pharnuiceutical for-

nnilation of (g-bromo-4,5.5-tnmethyl-5,6-dihydrobenzo[c]
[2,7]naphthvridiiic), its analog. ius optical isomer, its racm-

llliitlc forlll. Ils tautolnellc lorin, its stcl'colsoincr, or a
pharmaceutical ly acceptable salt tlmreof. optionally in a mix-
nire with a phannaceutically acceptable diluent or carrier
[UU13] Another preferred embodiment is the pharmaceuti-
cal formulation ol 5-Bromo-N,N-dimethyl tryptanune or 5-6-

dibromo-N N-dunethyltryptamine, Its analog, its optical
isomer. its racematic liinn. its Iautomcric fomi. its stereoiso-
mer. Its polymorphor a pharmaceutically acceptable salt or
phannaceutically acceptable solvate thereof. optionally in a

mixture w ith a phnrmac cut ic ally acceptable diluent or mirrier,

[0014] Another mnbodimmlt is tlm pharmaceutical fonmi-
lation of 2-(3ubromo-4'ydroxyphenol)-ethanamine, also
klli1wfl as 3-Bmmotyramine. its analog, its optical isomer, its
raceuuitic foun, its tautomeric fiinn, its stereoisomer, its
polymorphor a pharmaceuucally acceptable salt or phurma-
ceuucally acceptable solvate thereof. optionally in a mixture
with a phannaceutically acc&7table diluent or earner
[()015] A further embodiment of the invention is the treat-
ment ofdepression, anxiety, obsessive-comp ulsil e di sorderw
sleep disorders. eating disorders, pain associated with
migraines. headache associated with migraine, tension and
anxiety or other neuropsyctuatric diseases or conditions
wluch comprise administering to a subject suffering from or
susceptible to such a disease or condition, a therapeutically
ett'ective amount of a haloindole derivative or brominated
dopamine derivative or mmlog. or an optical isomer or race-
niate or tautomer ihereol'r a phannaceutimdly acceptable
salt thereof.
[0016] Thc treatment ol'depression and anxiety, is mi espe-
cially pret'errcd embodimeni It is espccmlly prclbrrcd ihat a

pharmaceutical formulation made of 5.6-dibromo-N,N-dim-
ethy-yltryptanlinc is used in the treatment of depression and
anxiety as well as migraulc related pain

BRIEF Dr SCRlPTION OF TIIF, DRAWINGS

[0017] FI(i 1. Shows reduction of immobility tinic in tlm
F ST by 5,6-dibromo-N. N&hmethyltryptamme (mg/kgxax

is )

(Y axis immobility in seconds).

10018] FIG. 2A. Shows the effects of 5.1i-dibromo-N,N-
dunethyltryptamine on separation distress vocalization rates
during the anxiety phase (0 to 5 min).

[U019] FIG. 2B. Shows the effects of 5.6-dibroino-N,N-
dimethyltryptmnine on separation distress vociIII&II)ton rates
during the anxiety phase on the depression phase (30 to 120
min, paiml B) of the test session 'ndicates a significant
decrease (i e.. anxnilytic aft)net) and "" indicates a signilicmlt
increase (i.e., miti depressant e)fact) ofvocalization rate com-
parnl to vehicle-tres lcd chicl s. All ps&0 05

[0020] FIG 3A. Shovx cl'liwi ol'ompounds 3 (AP), 2

(BDT) and 4 (ilimaquulone) in (A) FST.

[0021] FIG. 3B. Shows effect of compounds 3 (AP), 2

(BDT) and 4 (iliniaquinone) in FST:md locomotor activity
test ui male Swiss Webster mice. Sp&0.05 and "'p&0.001
versus corresponding vetucle.

[0022] I'IG. 4A. Shows dose dependent reduclioll ofIlllillo-
bility (sec) in mouse FST by mtnlopram.
[0023] FIG. 4B. Shov s dose dependent reducuonof inuno-
bility (sec) in mouse I'ST by desipramine.
[0024] FI(i 5 Shows a)feet ol'aptamine (A).
isoaaptamine (B), and 8,9-demetllylaaptamine (C) on immo-
bility tittle itl lllolwsc I'Sr.
[0025] FIG 6 Shows el'll:ct of &.6-dibromo-N.N-dimeth-
yltryptmnine (A), manzamine A (B), mid compound 3-bro-
niotyranlinc (( ) on immobility time in nxiuse FS'T

[0026] FIG. 7. Shows IIST mid locomotor activity test
results for S-bromo-N,N-dimethyltryptamine.
[0027] FIG. 8. Shoivs natural and derived menue com-

pounds tests for activity ui the anunal models.
[t)t)28] FIG. 9. Shows effect of(A) the antidepressants cit-
aloprmn (5 m»kg) and despranune (20 mg/kg), (B)
aaptamine, (C) 5,6-dibromo-N,N-dimethyltryptamuie, and

(D) compound 3-broniotyrunine on imnlobility time ul
mouse tail suspension test.
[0029] FIG. 10. Shows effect on locomotor activity ofcom-
pounds producing sigmficaut effects in the FST (A) mul tail
suspcllsloll tesl (B).
[0030] FI(i 11 Shoivs various cimipositions isolated or
denved from marine natural products
[0031] FIG. 12. Shows the effiect of veranamine (20 mg/kg,
i p ) on A unmobility time in mouse forcnl swim lest and B.

locomotor activity ni Swiss Webster mice compared to
dcsipmmine (20 mg/kg).

DIITAII.ED DES('RIPTION OI'I IE INVENTION

[0032] The present invention provides llalogenated indofe
alkaloid pluirnmccutical fomuilations aml compositmn
shown Ia formulas (II) 8: (IV) and methods for the use of
indole derivatives (e.g. as shown in fornnila (I) and rdatcd
compimixls (Il, III. IV) and a halodopmnine derivative (V) as
thempeutic agents to treat a number of neuroliIgical condi-
tions including depressiun, anxiety, obsessive-compulsive
disordera sleep disorders, catin disorders. pain associated
with nugrnines, tension and anxiety or other neuropsychiatric
discascs or conditions. Marine imtural products cmi be used to
treat medical conditions by admulistering to a subject suffer-

ing from or susceptible to such a disease or condition, a

thcnpcuticatty effective amount of a haloindole or
halodopamine compound or a denvative or analog. or mi

optical isomer or racemate or tautomer thereof or a phanna-
ceutically acceptable salt thereof or optimally in a mixture
with a plmmmceutically acceptable diluent or carrier.

[0033] lite plmrmaceutical formulation or compositions
can be administered via any suitable thempeutic method and

technique presently or prospectively known to tho svs kill cd in
the art. Further. the compounds for use ul this invention have
use as starting materials for the prcpamtion of other useful
dru products and compositions.
[0034] Skillnl chemists having tlm benefit of thc prcscnt
disclosure including the structure of these halouuloles cayuse
established procedures to prepare the subject compounds
from sponge/nucrobial I:xtracrs or through synthetic or bio-
catatysic methodologies. In carrying out such operations,
suitable filtration. chromatogmplgc. crystallization and otlmr
puritication teclmiques well toiown in the art may be used.
These techniques may include. for example, reversed pliase
liquid chromatography (RPLC). column. vacuum tlash,
medimn pres sure (MPLC) and tugh perfornmnce liquid clu o-

matogiaphy (HPLC) with a suitable column such as silica gel,
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Sephadex LII-20, mmnonia-treated adieu gel, bonded phase
RP-I 8, RP-8 and amino columns Such columns are elutcd
with suitable solvents such as hexanes, ethyl acetate. acetone,
methylcne chloride, nmthanol, isopropanol, acetonitrile,
water. Irilluoroacetic acid (TFA) mnmonium acetate and vari-
ous combinations thereof.

[0035] Thedosageadministeredtoahostwillbedependent
upon thc identity of thc neuropsychiatric disorder, the type of
host ulvolved. its nge. weipvt. health, hnd of concurrent
treatment, if any, frequency of treatment and therapeutic
Iiltiu.

[0036] The compounds of the sub)act ulvenuon can be for-

mulated according to known methods for preparing pharma-
cmuucally useful coinposiuons Fomni lotions are described in
detail in a number ol sources that are well known and readily
available to those skilled in the an. For example, Remuigton s

Phnrmaceutical Smence by F. VV Martin dcscnbes fonnuln-
tions that can be used in connection with the sublect Inven-
tion. In genenll, the compositions of tlm subject invention will

be fornluiatixI such that an effective amount ol'he bloactive
compound(sj is combined with a suitable carrier in order to
I'scil itatc cifi.'c tive adlai nistration ol'he composition

[0037] In accordmlcc with tlm invention, pharmaceutical
compositions comprisincv, as the active ut~vedient, un effec-
tive mnount ofone or more of tlm subject compounds mid one
or more non-toxic. pharmaceuucally acceptable camera or
diluent s. can be used by persons ofordinary ski l I in the art. In
additiim, the phnnuaccutical composition can comprise one
or more of the halodindole as a hrst active ingredient together
with a second or tlurd active ingredient comprising an estab-
lished neuropsycluatnc compound known In the aru

[0038] The most effecuve mode ofadministration and dos-

age regimen of the compounds as neuropsychiatnc agents
will dcpcnd upon tbc type ol cmxlition to bc tri:aled, the
severity and course of that condition. previous therapy. the
patient's health status and response to dnig and the judgment
ol'he Irmiting physiciml or veterinarian. The natural or syn-
thetic compositions may be aihninistered to the subject at one
time or over a series of treatments

[0039] The present plmrmaceuticnl compositions or formu-
lations ure made of an indole deri~ati~e and include, analog,
an optical isomer, racemate, tautomer thereof or a pharma-
ceutical ly acccptablc salt thereof, optionally in a mixture with
a phannaceutlcally acceptable diluent or earner. Further, the
invention relates to the treatment of depression, anxiety,
obsessive-compulsive disorders, sleep disorders, eating dis-
orders, pain associated with migrauies, tension and anxiety or
oiherncuropsychiatncdiseasesorconditionswhichcomprise
adnunistering to a subject suffenng from or susceptible to
such u disease or condition, a thempeutically effective
amount ol'a halomdole or halodopamine derivative or malog,
or an optical isomer or racemate or tautomer thereof or a

phmmaccutically acceptable salt thereof

[0040] Any (11'hc idmltified haloindoles. halotyrosinc, or
derivatives or analogs can be adnlmistered to an animal host,
including a human patient, by itself. or in phamiaceutical
compositions v,lmre it is mixed with suitable carriers or
exciplent(s) at doses therapeutically effective to treat or ame-
liorate a variety ofneurological diseases and disorders includ-
Ing but not limited to, anxiety. depression, obesity. post-tmu-
mntic stress disorder, pain associated with migraines, tension
mid anxiety, sleep disorders requiring sedation or narcolepsy
Anxiety ul animals including, but not limited to, those
induced by liglitning, tlninder and gunfire. Anxiety in perfor-

mance horses and dogs bred or selected to be anxious and
high energy Depressioll ill domesticlltcx( animals as diag-
nosed based on fatigue and listlessness. Obesity and other
conunon eating disorders in animals and huflliums. A tlmra-

peuucally elTecuve dose further rel'ers io tlmt mnount of the
coiupilllllil suthcient to result ill alncllol'iltloll of sv'lnptouls
associated with such disorders. Techniques fiir fomndation
and adnlinisiration of the conlpounds of the instant apphca-
tion may be found in "Remington's Pharmaceutical Sci-
ences'*, Mack Publishing I'o Faston, Pa latest edition.

[0041] Phannaceutical compositions suitable for use inde
present mvention include compositions wherein the acti~a
ingredients are contained in an effective amount to achieve its
ultended purpose. More speciiically, a dlerapeuticafly eff'ec-

tive amount means an amoiult efihctive to prevent develop-
ment ol or to alleviate ihe existing syniptoms of the subject
bein treated. Determulation of the effective amounts Is well
witlgn the capability of those sl illed in the art, especially in
light oflhe detailexI disclosure provided herein

[0042] I'or uiy compound used m the method of the inven-
tion, the therapeutically effectiv dose can be estimated ini-
tially from serum levels and behavior assnys For exmnplc. a

dose can be fomntlated in uumal models to achieve a circu-
lating concentration range tint includes the FCS0 (the dose
v hi rc 50% of the subjccis show the desired clfi cts) ms dctcr-
mined in behavior ustmys. Such information can be used to
more accurntely determine useful doses in humans and ani-
mals.

[0043] A themlpeutlcally effectible dose refers to that
amount of the compound resulting ui ameliomtion of symp-
ioms or a pmlon ation of survival ul a patient Toximty and
therapeutic efffcacy of such compounds can be detemuned by
standard pbarmacvuti eel pmccdurea in cell cultures or

experim-

entall animals. e g.. fiir determining the I,D50 (the dose
lethal to 50% of the population) and the LD50 (the dose
therapeutically clfiwtive in 50% of'the population) The dose
mtio between toxic and therapeutic ei'fects is the therapeutic
index and it can be expressed as the mtio between I.D50 and
I',D50. Compounds thai exhibit high therapeutic indices are
preferrix(. 1 he data obtained from the receptor binding essays
and miimal studies cnn bc used in lilrnnilating a rnnge of
dosage I'or use in anilual and hum m subjects The dosage of
such compounds lies preferably lvithin a mnge ofcirculating
concmltrat iona that include the ED50 with little or no toxicity.
The dosage may vary witlun this range depending upon the
dosage form employed mid the route of administration uti-
lixod Thc I:xact fonmilation. route of administration nnd
dosage can be chosen by the individual physician In view of
the patient's or subject s condition (See e g. Fingl ct ai., 1975,
ul "The Pharmacolo ical Basis of Themspeutics". Ch. I p I).
Dosage anxlunt and interval may be adjusted uldividually to
pmvide pfasmn levels of the active mmcty that are sullicient
to maultuln the desirwI effects.

[0044] In cases of local admuustratlon or selective uptake,
thc effective local concentration of thc drug may not be
rclilteil to plilsllla I:illllmlltiiltlon,

[00451 Theamount of composltioii administered will. of
coume, be dependent on the subject being treated, on the

subject*s weight, thc severity of the affliction. thc maniwr of
adnunistration and thepidgment of the prescribing physician.
In a preferred cmbodinwnt. eificacy ranges fmm about 0.1

ntg/kg to 100 mgik daily.

[0046] llle pharmaceutical compositions of the present
invention may be manufacturcxl in a manner that is itself
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known, e.g., by means of conventional mixuig. dissolving,
granulating, drngcc-making, lcvigaiing, emulsifyuig. cncap-
sulaung. entrapping or lyoplulizutg processes
[0047] Pharmaceutical compositions for use in accordance
with the present invention thus may be formulated in a con-
ventional manner using one or more physiologically accept-
able camera compnsuig excipients and auxiliaries that facili-
tate proces sing of the active compounds into preparations tlmt
can be used pli umaccutically Pmpcr formulation is dcpmi-
dent upon the route of admimstrat&on chosen.
[0048] I'or uqection. the agents ol'he invention may be
formulated in aqueous solutions, preferably in physiologi-
cally compatible buffem such as Hanks's solution. Itinger*s
solution. or physiological saline buffer. For trmismucosal
arhnuiistration, penetrants appropnate to the barrier to be
permeJiedi are i&sad iil ihc formulaumi Such peneirmlis are
genemlly knov, n in the art.

[0049] For oral ixlministration, ibc compomids can bc fiir-

mulated readily by combining the active compounds with
pharmaceutically acceptable carriers well known in tlm art.
Such camera enable the compounds of the invention to be
formulated as tablets, pills. pellets, dragees, capsules, liquids,

gals, syrups, ~ lurries, suspensions and the like, liir oral inges-
tion by a patient to be treated.
[0050] Pharmaceutical prcpamtions for oral use can bc
made as solid excipient, by optionally grinding a resulting
mixture. and processing the mixture of grmiules, after adding
suitable auxilianes, 11 desired, to obtain tablets or dragee
cores. Suitable excipients are. in particular. fillers such as
sugars, including lactose, sucrose, mannitol, or sorbitok cel-
lulose preparations such as, for example, maize starch, wheat
starch. rice starch, potato starch. gelatin. giun tmgacanth.
methyl cellulose, hydroxypropyhnethyl-cellulose, sodium
carboxy-methylcellulose. and/or polyvinylpyrrolidone
(PVP) I(desired. disintegrating agenLS niay be added. such i&s

the cross-linked polyvinyl pyrrolidone. agar. or el gin& c acid or
a salt thenxif such as sodnun alginate.

[0051] Dragce cori& are provided with suitable coatings
For this purpose., concentrated sugar solutions nmy be uscsi,
wluch may optionally contain gum arabic, talc, polyvinyl
pyrrolidone, carbopol gcl, polyethylene glycol, and/or tita-
nium dioxide, lacquer solutions. Snd suiiableorgillllc Colic&&is

or solvmit mixmres. Dyestuffk or pigments may be added to
the tablets or dragce coatings fiir identification or to charac-
terize different combinations of active compound doses.

[0052] I'harmaceutical preparations tlmt can be used omlly
include push-lit capsules made of gelatin, as well as soft.
sealed capsules made of gelatui mid a plasticizer, such as
glycerol or sorbitol. The push-ht capsules can contain the
active in redienis in admixture with Iiffer such as lactose,
binders such as starches, and/or lubncants such as talc or
magnesium stearate and, optionally. stabilizers. In soft cap-
sules. &he active con&pounds may be d&s solvcxI or suspended in
suitable liquids. such as fatty oils. liquid paraffin, or liquid
polyethylene glycols. In addition, stabilizcm may bc addcxi

All fonuulauons for oral adnunistration should be ui dosages
suitable for such administration.

[0053] For buccal administration, tlm compositions may
take tbe I'onn oi'tablets or lozcnges I'onnulatcd in a corn'en-
tional manner.

[0054] For administration by inhalation. the compounds for
usc according to the prcscnt invention are conveniently deliv-
ered ui the form of an aerosol spray presentauon from pres-
sunzed packs or a nebulizer, with the use of a suitable pro-

pellant. e.g., d&CI&Iorodiffuoromethane. &r&CI&ioro-

ffuoromcthmie, dichlorotetmffuoroethani, airbon dioxide or
other suitable gas. In the case of a pressunzed aerosol the
dosage unit may be determined by pmvi ding a valve to deliver
a metered amounL Capsules and canridges o I'e g. gelaiin liir
use in an inhaler or uisufflator may be fomiulated contairung
a powder mix of thc compound and a suitable powder base
such as lactose or starch

[0055] The compounds may bc formulated tiir parcntcnl
admuustration by injection, e.g., bv bolus in)ection or con-
tl&lll 00 S illf&1 Sion.

[0056] liornudations for uijection may be presented in umt
dosage fbrni, e g.. in ninpoulcs or in multidose containers,
with mi added preservative. The compositions may take such
forms as suspensions, solutions or cnnilsions in oily or aqui-
ous vehicles. and may con&ant formulatory agents such as
suspendinv, stabilizing and/or dispersing agents.

[0057] Pharmaceutical fomiulat&ons for parenteral admin-
istmtion include aqueous solutions of the active compounds
ui water-soluble form Additionally. suspensions of 0&e active
compounds may be prepared as appropriate oilv injection
suspensions. Suitable lipophilic solvents or vehicles include
fatty ods such as sesame oil. or synthetic fatty acid esters,
such as ethyl oleate or triglycerides. or liposomes. Aqueous
in)ection suspensions may contaui substances thai increase
the viscosity oi the suspension, such as sodium carboxym-
ethyl cellulose, sorbitol, or dextran Optionally. tlm suspen-
sion may also couunn suitable stabihzers or agents fitai

increase the solubility of the compounds to allow for the
preparation of hi hly concentrated solutions

[0058] Alternatively, the active ingredient may be in pow-
der Iiirm I'or constitution iviih n suuable vehicle. e g . stcnle
pyrogen-free water. before use.

[0059] lite compounds may also be formulated &n rectal
compositions such as suppositories or retention enemas, e.g.,
containing convenuonal suppository bases such as cocoa but-
ter or other glycendes.

[0060] Inadditionto theformulationsdescnbedpreviously,
the con&pounds may also be fiinnulated as a depot prepara-
tion. Such i&in acting iiinmilaiions may be administered by
implmitation (for example subcutaneously or intmnniscu-
larly) or by intrmnuscular injection. Thus, fiir cxamplc, the
compounds may be fornn&latcd with suitable polymenc or
hydrophobic materials as an enuilsion in an acceptable oil or
1011 cxcl'lai1ge res&Its, ol as spaft&1gls'oluble derivatives, Iol'xample.as a sparuigly soluble salt.

[0061] A pharmaceutical carrier for the hydrophobic com-
poiuids of the uivention is a cosolvent system comprising
benzyl alcohol, a uonpolar surliacianL a water-miscible
orgamc polymer, and an aqueous phase. Natunlly. the pro-
portions of a co-solvent system may be varied considerably
witlxiut destroying its solubility and tox&miy characteristics.
I'urthermore, the identity of the co-solvent components may
bc variixI

[0062] Alternatively, other delivery systems for hydropho-
bic pharmaceutical compoimds nmy bc mnployel. I,ipo-
somes and emulsions are well known examples of dehvery
smhicles or carriers for hydrophobic dnigs. Certain organic
solvents such as dunethylsulfoxide also may be employed,
altlxiugh usually at tlie cost of ~veater toxicity. Additionally,
the compounds may be delivered using a sustained-release
system. such as semipermeable matrices of solid hydropho-
bic polymers containing the therapeutic agent. Various types
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of sustained-release matemals have been estabhshed and are
well known by those skill+1 ui the art

[0063] Sustained-release capsules may, depending on their
chemical nature. release the compounds fora feiv vi eeks up to
over 100 days. Dependutg on the chemical nature aiui the
biological stability of the therapeutic reagent, additional
strategies for protein stabilimition may be employed

[0064] The pharmaceutical compositions also may com-
prise suitable solid or gel phase carriers or excipients.
Examples of such camera or excipients include but are not
limited to calcium carbonate, calcium phosphate, various
sugars, starches. cellulose derivatives, gala)us. aiui polymers
such as polyethylene gfycols.

[t)l)65J The terms: compound. formulation or the specific
compounds listed by n une can be interpreted to uiclude salts
with pharmaceutically compatible coiuiterions. The phrase
"phamiaceuticnlly acceptable salus'* rcfi:rs to thc relatiimly
non-toxic uiorgamc and or ante acid addition salts, and base
addition salts, of the compounds of the present invention.
Tliese salts may be preparal ui situ during linnl isolntion and
puri lieution of the compounds. In particular, the acid uddition
~alta may bc prepared by scpamtcly reacting tlm purified
compound in its clean foun ivith an organic or mor unic sad
and isolating the resultant salt. Examples of acid addition
salts include hydrobromidc. hydrochloride. sulfate, bisul fate.

phosphate, nitmte. acetate. oxalate, vaferate. oleate. palmi-
tate. stearate, lmiratc. borate, baizoatc, lactate, phosplmte,
tosylate. citratc, mnlaitc, liimaratc, succinate, tartrate, iuiph-
thylate, mesylate, glucoheptanate, lactobionate, sulfanmtes.
malonutes, salicylatcm propionates, mcthylenebis-betn-hy-
droxynapfulxiates, gaiusic uad. isethionates, di-p-toluoyl-
tartrates, methanesulfonates, etlmnesulfimates, benzene-
sulfonates, p-toluamsulfimates, cyclolmxyl sulfamutes and
quinate lauryl sulfonate. and the like. (See for example S. M.

Barge et al. "pharmaceutical Salts'. Vliam. Sci. Uifii: p. 1-19

(1977) ishich is incorporated herem by reference). The acul
addition salts may also be prepared by separately reacting the
purified compound in its acid form with an organic or inor-

g uuc base and isolatmg, the resultant salt Acid addition salts
include amine and metal salts. Suitable metal salts comprise
thc salts of sodimn, pota~~ium. calcium. banum, rute. mag-
nesium and aluminium. Sodium and potassium salts are pre-
ferred Suitable inorganic base addition salts arc prepared
I'rom metallic bases which comprise sodium hydride, sodium
hydroxide, potassium hydroxide. calcium hydroxide. alu-
minium hydmxide, lithium hydroxide, niagnesium hydrox-
ide. zinc hydroxide. Suitable nmine hase nddition salts nre
prepared from amines which have sufficient alkalinity to form
a stable salt. and preferably comprise tlm amiiws which ure

frequently used in medicinal chemistry due to their low tox-
icity mid their acceptability for medical use ammonia, eth-
ylenidiamine, N-nmthylglucuminc. Iysine, argininc. orni-
thine, choline. N,NLdibenzylethylenedianune,
chlomprocaine, dietlmnolmnine, procaine, N-baizylphai-
ethylmnuie, diethyl unine, pipenazine. tms0tydroxymethyl)-
anunomethane, tetmmethylammonium. hydroxide, triethy-
lamine. dibeuzyl mtuie. cphenamine. dehydmabietylmmne,
N-ethylpipendine, benzylmuine, tetramethylanunomum. tet-
raethylanunonium, methvlamine, dimethylamine, trimetliv-
laniinc. ethyl unine. basic unino aads. for exmuple lysille
and arginine, and dicyclohexylamine. and the like.

[0066] Vhannaccutically compatible salts may be formed
with many acids. uicluding but not limited to hydrocldonc.
sulfuric, acetic. lactic. tartaric, malic, succinic, etc. Salts tend

to be more soluble in aqueous or other pnitonic solvents that
uic tlic corrcspiillilllig free base. terms
[0067] Suitable mates of arbninistration may. for example,
utclude onul, rectal. transmucosal. tmnsdermal, or uitestnial
administration: parenteral delivery, including intramuscular,
subcutaneous, intramedullary injections. as well as intrathe-
cal, direct utu sventricular. intravenous, intraperitoneal, intra-
nasal. or intmocular injections. A suitable carrier can uiclude
sterile wats:r

[0060] Alternately, one may administer the compound in a

local rather thats systenuc manner, for example. via uiiectloll
of the compound directly into an affected area, often in a

dsTot or sustained release fonmilation.
[0069J Furrhermore, one may administer the drug in a tar-
gctixi drug delivery system. for exmnple, in a liposonw coated
with an antibody specific for affected cells. The liposomes
will be targetal to mid taken up selectively by the cells.

[0070] The dnigs may also be admuustered in a prodru
I'orm in which a hydro ly sable. oxidizable or reducible moiety
has been formed at one or more reactive sites in ihe molecule.
1hese include but are not limited to eaters, sulphates, phos-
phates or any other group which can be raidily metabolized to

generate the active foun ol'he drug.
[0071] In veterinarian applicationthe pharmaceutical cimi-
position can be dehvered as a pellet or posi der. 1he inactive
ingredient can be, fiir i:xmnple. alfalfa, apple liavor, cune
molasses, propionic aad, sorbitol, Vitamin E complex and
wheat germ meal.
[0072] Brominated indole alkaloids are a common class of
metabolites reported from sponges of the order Verongida.
I lerein v e report the isolation. structural detenmnauon and
activity of metabolites fmm tluee Iilonda sponges, namely,
Iderrxugniu rigrrfu (ordcr Vi:rongidu, family Aplysinidac),
Snienuspungiu unreu. and S. cerebri furmis (order Diciyocer-
atida, family Thorectidae). All three species v;ere investi-
gated chemically revealing similarities ui secondary metabo-
lites. Bronunated compounds, as well as sesquiterpene
quinones mid hydroquinones were identifiixl from borh I:

rigirfu mid S uureu despite their apparent taxonomic dif1'er-

ences at the ordinal level. Isolated compounds were evaluated
in thc Pursuit FST (FST) and the chick anxiety-depression
continuuni model Anuing the isolated compoundm 5,6-di-
bromo-N.N-dimethyltryptamine exhibitcxl significantantide-
prcssant-like action in thc rodent FST model while 5-bromo-
N,N-dimethyltryptamine cmised signiTicant reduction of
locomotor activity indicative of a potential sedative action.

Example I

Evaluation of Marine Natural Vmducts

[0073] The sponges were collected front a variety of loca-
tions ui the I'lends Keys md separated based on morphology
and color. 1 he samples vvere identificxl as fitiec specie~, two of
which are weil known 1'rgrrfu (Fspcr, 1794) (order
Verongidm fmuily Aplysuudae) and S uureu (Ilyatt, 1075)
(order Dictyoceratida, family 1horectidae), and a third S.

cere)srifanms(Duchmssuing 6: Michelotti. 1864). is less com-
nxm and separated based on subtle differences of morphol-

ogy and coloration, from the other two spixies. Several
known compounds ivere isolated and those tlat bear struc-
niral sinu larity to semtonin were evaluated in nvo established
animal models predictive of antidepressant dnig action,
namely, the rodent I'ST and the chick anxiety-depression
model. F'xlmustive extraction of 3 kg of K rigiu'u yields 211
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g of cnide extract. The fractionation and further purification
(dcsunbcdi in detail in the Fxperimental Section) of the crude
extract yielded the followuig known metabolnes: 5.6-di-
bromo-N.N-dinmthyltryptamine (1) 5-bromo-N,N-dinieth-
yltryptanunc (2). aplysinopsin (3), makaluvmmne 0 (9).
arborescidine C (5), 11 6-bromoaplysinopsin (6), 5,6-dibro-
moabriiw. (7), and small amounts of mircol (8) and ili-
maquinone (4) The ethaim1 extract o IS uurea was purified to
yield aureol (8) and four indole alkaloids which were ident&-

fied as 5,6-dibromo-N N-dimcthyltryptmninc (1), 2udes-
N-methylaplysinopsin (10) 6-bromoaplysinopsin (6). and
makaluvamine 0 (9).

[0074] All the compounds previously reported fmm other
Feraagida species were identdied by companson of their
spectral data with literature values. Similar patterns of sec-
onnnry nictabolite production vere fiiund in species bclong-
ui to tv'o distinct orders (Verongida and Dictyocemttths)
providing accidence for common microbial source of these
compounds

[0075] Four of'he isolated ciilllpiiullils ilute tested ill the
I'orsolt FS1 (FS I) and chick anxiety-depression continuum
models The locomotor activity test utws pcrfomicd ui dem-
onstrate that reductions ui immobihty tune shown by the
isolated compounds were not a scecondary consequence of
their nonspecific stimulant action~.

[0076] 5.6-Dibromo-N,N-dimethyltnptanune (I ) was
evaluated in the FST and clficken nnxiety-depression model.
The FST shou cd (1) posscmscs significant antidepressant-like
acnvity (ii[4.44J 31.56, p&0.01) (11G. I). Posthoc compan-
sons of individual doses to the velucle contml showcsf that
5.6-Dibromo-N,N-dimethyltD ptamuie sigmticantly reduced
the inunobility time only ut the 20 mgil g dose (q 8.28. p&0.

01). In the chick mtxtcty-dcltrcssion continuum model,
socially mised chcks are separated from conspecdics durung
a nvo hour test session. Vehicle-treated chicks displayed lugh
rntcs of'vocaliwutions during the initial s inin time block tlmt

dechned over the next 20-25 mimite penod to approximately
50% of thc initial rate and remnined stable throughout the
rmnaindcr oHhe test scssmn Previous studies have shown the
first 5 min block to model the anxiety phase whereby a diverse
sctufmixiolytic compoundsreducedistress vocalizations and
tliai ihe last 90 min of the test session models the depressive
phase of the model whereby miti depressants increase distress
vocalizations (i e.. block the enact of bclmvioml despair)
Sufka, K. J, et alc 17 C. M. Behay. Phnmiacol. 681-689
(2006), I'he 30 mg/kg dose of 5,&i-Dibromo-N.N-dimethyl-
tryptamino possessed both anxiolytic and antidepressant
properties by attenuating separation distress vocalizations in
the anxiety phase and elevating sepamtion distress vocalizn-
ti ons in the final 30 min of the depression phase of the model,
respectively as shots n in FKJ. 2.

[0077] Intcrcstinglv compound 2, difTcring 1'rom 1 only by
one bronnne atom, did not exlubit antidepressant-hke activ-
ity, but instead showed a signifimsnt sedative effect (t=3.55;
p&0 0&) (I'IG. 3B). Aplysinopsin (3) and ilimaquinone (4) did
not show any significant antidepressant-like activity in the
rodent suim tea&

[0078] In order to confirm that reduction of inunobihty
induced by tlm tested compounds is tnie and not a result of a

nonspecific stimulant action in the I'ST. the effect on loco-
motor activity v as detemiined, whereby a nonspecific stinui-
lnnt action is reficcted as a hyperlocomotive effect Analysis
ofvariance revealed an overall stgtuficant difference between
the treatment groups (F[6: 38] —3.10, p&0.05) However, Bon-

ferroni's nniltiple comparisons posthoc test revealed that
there werc no statistical di fTi rcnccs bctuumi any of the tested
compoundsandtheirrespectivevelucleconimls Suchresults
demonstmte that the observed antidepressant-like effect of
5,6-dibromii-N,N-dimcihyltryptamine (1) is noi associated
with a stimulant action. In fact, I caused a nona

imiific

an trend
toward dccrcasing locomotor nctivity, which would not
accmuit llor its siguificmit reduction of immobility time in the
FS'I'.

[0079] &reneral lixperimental Procedures. lhe IH- and
13C-NMR spectra v.ere recorded ui CDC13. MeOD and
DMSO-d6 on a NMR spectrometer operating at 400 Ml lz for
IH and 100 IVIHz for 13 &xNMR The MS spectra vvere

measured usin a Bioapex FTESI-MS with a Burker
nucroTOF instrument. 1L&'as carried out on precoated
silica gel G254 or aluminium oxide AI OX-1 00 IJV254 (500

gm) plates. I IPLC was cerned out on a VVaters system with a

VVatets 2487 detector.

[0080] Animal matcrinl, R aarea wns collected front the
Floods Keys in August 200s The sponges vere collected
from shallow coral reef habitat betwceen ti-24 m depth at Key
I,argo, Fin, July and August 2005 Viiucher spcciniens lmvc

been deposited in the Natural Hisiiiry Museum, I,ondon
(BMNH 20074.23.1 [University of Mississippi voucher
05FI -020(3)]: BMNH 20074 232 [(Jniicrsity of Missis-
sippi voucher 05FL-027].

[0081] Ji rigi i/a was collected from shallow coral reefhabi-
tat between 3-21 m depth at Key I argo. Fla. Viiuclmr speci-
mens have been deposited ui the Natural liistory Museum,
London (BMNH 2007.4.23.3 [University of IViississippi
voucher 05FI.-020(2)[, BMNH 2007 4,230 [University of
Mississippi voucher 05FL-089].

[0082J S. cerebri%rmis was collected from shallosv coral
reef 1mb itat bctivemi 3-21 m depth at Kcy t,argo. Flu Voucher
specimens have been deposited in the Natural History
Museum I,ondon (BMNH 2007.4 23.5 [IJniversity ot'Mis-
sissippi voucher fisFI -020(1)], BMNH 2007.4 23 6 [IJnivcr-
sity ofMississippi voucher05051'L-161J. Taxonomical iden-
titication of sponges wns completed by Dr M. Kelly

[0083] Fxtnsction and Isolation. Tlm sponge S uiirea was
stored frozen until extracted. A sample of the sponge col-
lected from Florida in November 2002 (35 g) u as lyophil ized,
cnislmd, himiogenizcd and then extracted ivith cthmiol nt

mom tempensture. A second sample of sponge extract was
obtained after grinding and exhaustive extraction with etha-
nol and yielded 21 g. TLC analysis indicated that the extracts
contained various minor alkaloids. 11ie extracts were sub-

jected to sihca gel vacuian liquid cluomatogruphy and eluted
ui order, with hexane (10ty%v), hexane-acetone (9: l. 3; l. 1. 1),
acetone (100%v). chloroform-methanol (I:I) and methanol
(100%). Altogether seven major fracuons vere collected and
the elunon of metabolites v as monitored by TLC. Funher
work-up (colmnn ctmtmatography on silica gcl) of function 1

gave 80 mg (0 36% dr) u eight) of aureol (S). fraction 2 gave
45 mg (0.2% dry weight) of 5,&i-dibromo-N.N-dimethyl-
ttyptaminc 2uDcs-N-methylaplysinopsin (10, I 5 mg.
0.0068% dry weight), 6-bromoaplysinopsin (6. I 2 ntg,
0.0054%v) and makaluvamine 0 (9. 1 mg, 0.0045% dry

weight) iverc obtainedf from I'ractions 3 and 4 Puritication of
fraction 5 gave thymine (2 mg) mid uracil (3.5 mg). The
compounds vere identified by compnrison of their spectml
duta (II-NMR. C-NMR. MS) with literature values.

[0084] llueekilograms of the frozen sponge K rigiu'au ere
extracted four times ivith 2000 mL of btOH in a sonicator.
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The combuied extracts were hltered and concentrated in
vacuo until dried Tlm crude extract (211 g) was then sub-
)ected to vacuum-liquid cluomatography using gnidient sol-
vent system from lmxaims through acetone to metlumol yield-
ulg 20 fracuons The ace(oui'./methanol I'ruction (1 1) uas
further purified by flash column cluomatography (Cl8 car-

tridge) with wnter-methanol solvmit system yielding five
1'rect iona. Further puri licauon of fi

act «m

4 (1120/MeOI I I . 3)
on HPLC ('8 column (gmdient from HX)"iv H20 to 100'!v

MeOH) yielded 740 mg (0 35'!s dry weight) of 5.6-dibromo-
N.N-dunethyltryptamine (I). lite compound was isolated as
yellow amorphous solid and could be purificxf by repeated
recrystalliimtion from methanol uid idenufied on btwvis of
II-NMR, C-NMR and HRMS spectra. Further ivork-up of
residue ofthe same fmction by silica gel preparative thin layer
chromatography (clfloroforndmethanol 8:2) mid I IPLC (Cg
cohuuns. gradient from water to acetonitile) resulted in iso-
lation ol'0.1 ing ninhaluvmnuie 0 (9) nnd 0 3 mg of arborcs-
ciduie C (5). idenufied with mass spectrometry and I I-NMR
analysis. Purification of fmction 3 on HPLC (('8 colunm,
water to acetomtnle solvent gradient system) yieldcxt 3 mg
(0.00142 "iv dry weight) of5-bmmo-N.N-duuethyltryptiunine
(2) Prescncc of this cwnpound was confirmod with H-NMR
C-NMR and FIRMS.

[0085] A fraction(.luicd with 100% MeOH from theVI.('ilica

column after further purification on C18 column
yielded 5 fractions: further work up on water and MeOH
fnlction yielded 32.5 nlg (0 0154% dry i»et@it) ofaplysinop-
sin (3). identified by comparison of the spectral data
(H-NMR, (nNMR, HRMS) with litcratllre values. Puritica-
tion of the same fmction resulted in isolation of I mg
(0.0(X)47"!6 dry vveight) of S.6-dibromoabrine (7) and 6-bro-

moaplysulopsm (6, 2.0 m . 0.00094% dry i»eight) The f'ruc-

tion eluted with hexane/acetone 8:2 from VLC yielded small
wnil iuits o f i 1 i maqui none (4, 5 m g. 0 00236% dry

weight )

and
2 mg (0 00094% dn weight) of mireol (8). The presence of
these compounds was confirmed by TLC, MS and NMR
mlalysis. comparing v iih standards

[0086] Six kilogrwns (wut i»eight) of tile frozen sponge R
cercbrifiirmis were extracted exhmistively with FtOH in a
sonicator. 'Ilia combinixf extmcts were filtered and concen-
trated in vacuo until dried Tlm crude extract (260 g) was then
sub)ected to vacuum liquid chmmatoyaphy using a gradient
solvent systwn from hexanes through acetone to methanol
yielding 20 1'ractions. Nim polar 1'ractions aflcr pwitication
yielded 2.S g (0.9615% dry weight) of tlintaquutone (4)
which was identified by comparison of H-NMR and (»NMR
data with standard. I'racuons eluted with methanol showed a

chamcteristic pattern of dibmminated compound and the
FIRMS comparison with the standard revealed tbe presence
of 5,6-dibromo-N,N-dimethylulptanune (I).
[0087] I,ocomotor Activity and the I'ST. To evaluate the
isolated compounds for antidepressant-like activity, male
Swiss Webster mice (Harlwi, Indimiapolis, Ind ) (25-30 g
weight) were used Anunals were housed in croups ol'ive
with a 12 h light/12 h dark cycle. Food and vvater were
provlck:d at bbitum All procedures mvolvulg anunals were
performed as approved by the Institutional Animal Care mid
Hse ( onunittee of tlm I/niversiiy ol'ississippi. Animals
were mlndomly divided into groups (n 6-10/group). Fwch

group was injected IP with either the compound (1-20
mgil v). desipramine (20 mg/kg), or vehicle (saline. 10%
ethanol or 10% ethanofl1% DMSO). I'ollowing injection.
locomotor activity was monitored using an automated activ-

ity molutonng system (San Diego Instruments, San Diego.
Calif) Fach mouse was placed in a Plexiglas cnclosurc a~ad

locomotor acuvity was recorded as the number ofphotobeam
intemlptions for 30 min alfw drug injection I'he activity for
the last ten min was quwiiified and analyzed Immediately at

the end of the locomotor session. individual mice were sub-
jected to tlm FST The niicc were individually placed in a clear
plastic cyluldcr (23 cm higli, 10 cm internal diameter) filled
witli deionized water (8 cm high) at 25" (3 The mice tv ere
recorded with a video cmnera (positioned at about 30 cm
above the cyhnder) for a total of 6 mui. The total period of
immobility during the last 4 min was timed by tluee indepen-
dent observers. Tile mean immobility time was then calcu-
lated. A mouse was flidged to be inunobile when it remained
afloat, making only minimal movements to keep its head
above vs ster.
[0088] Suflka ('hick Anxiety-Depression Model
(SCADM) Test. Oroup housed white-leghorn cockerels (Cal-
Maine W36) were tested at ages 5-6 days post-hatch. ('hicks
were placed in isolation into a 6 unit sound-aiicnuailllg aPpa-
mtus containing video cameras and microphones I S min after
receiving injections of vclficle or 10, 20 or 30 mg/kg 5.6-
dibromo-N.N-dunethyltryptanune. Vocahzations were
recorded in S-min blocks over a 120 min test penod. The
anxiety phase ot'he model is charactefized by lu h rates of
distress vocahzations dunng the first 5 nun of the test penod.
The depression phase of the model is cliaracterized by a

reduced (approx inuu sly 500v o I'he init ml rate) and stable rate
ofdistress vocalizations durulg the 30-120 nun penod of the
lcwi snvsiotl All alliiual procedures stere pcrfonncd by ihc

guidelines approved by the Institutional Animal Care and Use
( ollll'ulttCC.

[0089] For the I'ST. immobihty times of the three indepen-
dent rates were averaged fiir each mouse and data vi ere ana-

lyzed usuig one uay uialysis ofvaruince (ANOVA) followed

by Bonferroni Multiple companson posthoc tests to deter-
mine statistical diffi.'rences from the corri:sponding ivhiclc
control. Cluck distress vocalization oats were analyzed by
nvo-way repeated measures ANOVA, one-way ANOVA and
simple efii:cls analysnv iviih post-hoc comparisons conducted
using Fisher's LSD test. p-Values less titan 0.05 v'ere consid-
ered statistically significant

1)xample 2

Isolation and identification of Marine SecondaD
Metabolites

[0090] Sponges ot'he order Verongida have been reported
to yield a unique group of secondary metabolites character-
ized by the absence of terpenes and the presence of sterol s and
bmminated mmipounds bio eneiically related to tyro sine aixl

tryptophan. Ciminello, P., et al. Chemistry of verongida
sponges Secondary Metabolite ('omposition of tlm ('arib-
bean Sponge Vcrongsfc 8/gun/san of 63 I Nat. Prod. 263-66
(2000). We liave collected and completed a preliminary
evaluation of Veri»igida spon cs I'rom varinus paris of the
world and successfully isolate twenty brominated indole and
tyrosine derived alkaloids for a preliminary evaluation of
their neuropharmacology
[0091] As part of a bnef preliminary evaluation sponges
from Florida I f i rung(du rig/da, 5»senospongia »area and R
ccrcbri/ori~ is) were cxtractcd four times with 2000 mi, of
LitOI I in a solucator. The combined extracts were filtered and
concentrated in vacuo until dned. The cnlde extracts u ere
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then subjected to vacuum-1&quid chromatography using a gra-
dient solvent syctwn fmm hcxancs throu h acetone to met)w-
ool yield&ng 20 fractious. The acetone/meth u&ol free t&on (I: I )

was further purified by &lash column chromntography ((', „.

cartridge) with water-metlranol solvent sysiem yielding live
fractions. Further pun ficat ion of fraction 4 (H&O/MeOH I: 3)
on HPI,(. Cs column (gradient from 100% HsO to 100%
MeOH) y&eMcd 740 mg ol'.6-dibromo-N.N-dimethyl-
tryptamine. 'Ihe compound vvus isolated as yellow amor-
phous solid and could bc purihcd by r&peancd recrystallixa-
tion from methanol and &dent&fied on has&s of 'II-NMR, "C-
NMR and HRIOF-MS spectra. I'urilication of fraction 3 on
HPLC (C„colunu&. ~ster to acetoiutnle solvent grad&ent sys-
tem) yielded 3 mg of 5-bromo-N.N-dimethyltryptanune.
Presw&cc of this compound was cnnfinned vvith 'H-NMR,
'C-NMR atid HRMS. Funher punlication of polar VLC
fractions on Hl'LC reversed phase (C8 and ('l 8) colunu&s fed
to the isolation o I'e&ght n&g of &wranami&w (VR1) and 400 n&g

of3-bromotyramu&e (216/218). The presence ofknown com-
pounds was confirme by TL('., MS and NMR analysis and
comparisw& w &th the data from the literature

[0092] Fvaluation ol'u&din aflinity of isolated com-
pow&ds to serotonu& receptors. In vitro testing of isolated
compounds was con&plat&xi using a small panel of receptor
biwling asm&ys w&d then validated u& a comprehensive panel
by the NIMII Psychoactive Drug Screening Pmgram. Phar-
mncologicnl nnd f&u&ctional screw&ing of isolated molcculcs
was performed on cloned human or rodent CNS receptorw
clwnnels, and transporters. Hu, J-F.. et el. New Antiinfective
nnd Human 5-HT2 Receptor Binding Natumf and Swnisyn-
thet&c Compounds from the Jamaican Spouge Sweuu&pong/u
a&ireu. 65 Jour. of Nat. Prod. 476-80 (2002).

[0093] The preluninary data froiu &n vitro receptor bind&ng

essays shownl that 5.6-dibromo-N,N-diineihyl tryptamine
bu&ds to 5-HT» receptors w&th K, 11 nM. to 5-HT„w&th
K,=48 nM an&1 with lowur aflinity to 5-HT&, (K, 243 nM) and
5-1 IT,& (K, 187 nM) Aplysinopsin derivatives (6-bromoapl-
ysinopsin, 6-bromo-2ude-N-methylaplysinopsin and N-3n

cthylaplysinopsin) &&crc reported to exhibit high-a)T&nhy and
sclecti& e binding to human serotonin re«ptors: 5-HT,& wul
5-Hl s&. N-3nethylaplysinopsin did not display selectivity to
either ol'hese two rcceptors (K, ol' 5 PM and 1.7 PM for
5 HTs& and 51 IT„receptor respect&vely). 6-bromoaplysinop-
sin showed only small selectivity towards SHT&& receptors

(K, 0.33 PM and 2 0 uM for 5HT, and SHT„receptor
respectively). wlfile 6-bromo-2ude-N-methylnplysinopsin
exhibited strong (40 fold) selectivi&y to SHT&& receptors (K,
2.3 PM for 51 IT,&. and &100 uM for 51 IT„ ).

[0094] In order to evaluate bioactive manna naturnl prod-
ucts lor potent&al ant&depressant activ&ty. several compounds
were i dcnti lwd that possess sto&ctural similarities to scrotoni n

or antidepreswant drugs The selected compounds (sap t un&ne,

isoaaptamine, 8,9-methylaaptamine, 5.6-dibromo-N,N-dim-
ethyltnptnmine, Vi.rniramine (VRI). and 3-bromotyrwninc
(216/218) possessed modernte aflioit&es to serotonu& recep-
tors and were thus evaluated for antidepressant-like action in
mice using the F ST (F ST). Tlm FST an&n»' &I&odel established
by Porsolt has been the nu&st extensively used test to predict
w&tidepressant dnig action 'I lm test proved to bc sensitive to
all mater classes of ant&depressants whereby an ant&depres-
sant action is reflected by decreased immobility time exhib-
ited by mice under forced swim conditions. Porsolt R D, et al
Behav&oral Despa&r In Mice: A Pnmary Screenu&g Test for
Antidepressants, 229 Arch. Int. Phannacodyn. 327-36&

(1977). Compounds that shot&ed promising antidepressant
&tTi.'ct in tlm FST v cre fu&ther mnluated u& thc secondary t&ul

suspens&on test (TST) to shed light on the potenual therapeu-
tic valuews well as nwchanism of antidepressant action. In
order to control for false posi&ives. as has been prev&ously
observed with psychostunulants. Cryan, J.. et al. Assess&ng

Substrntes Underlying The Behavioral F tTi cts OfAntid&vrcs-
s mts Using Thc Mod&lied Rat Forced Swimming Test 29
Neurosci Biobehav Rev. 547-69 (2005) lncomotor activity of
the animals was monitored using an mww&atcd photobeam
activ&ty monitoring system. Lucki. l. The Forced Sw&mm&ng

Test As A Model For ()ore And ('omponent Behavinml
Effects Of Ant&depressant Drugs. 8 Behav. Phannacol. 522-
32 (1997).

[0095] As shown in FKiS. 4A and 4B, respectively. the
SSRI antidepressant positive conuol, citalopr&nn wM the
TCA positne control des&pnanune both dose-dependently
reduced immobility ume of Swiss &Vebster mice in the FST.
Dunnett 's post-hoc comparisons of ci & eloprwn conti oned &hn&

the 40% reduct&on &n &mmob&hty t&me pmduced by the 5

mg/kg dose diffi.red significantly fron& tlm mline vehicle
(p&0.01). Post-h&w. con&pt&rwsons nf des&pi&ulnae conf&lined
that the 27% reduction in inw&obility time produced by the 20

mg/kg dose diffi:red si nificantly I'rom thc saline &whiclc

(P&0.01).

[0096] L'valuation of the isolated marine secondary
metabolitcs revealed tlu&t aaptamine (p&0.05) dose-depen-
dently reduced &nunob&l&ty tune in the I'ST (FICJ. 5A). Post-
hoc comparisons of indiv&dual doses to the velficle control
showed that aaptwnine diffi:red signilicantly at only thc 20
mgil 8 dose (p&0.05), nt wluch it produced a 36% reduct&on &n

immobility time, indicative of an antidepressant-like action.
ln wm&rust, &soaapmtmine (p&0.01 ) s&yfific&u&tly increased
unmobility t&me u& a dose-dependent manner (FIO. 5B). Post-
hoc &nw&pnrisons ol'dividual doses to vehicle control
showed that isonaaptam&ne at 10 mg/kg (p&0.05), 15 nug kg„
and 20 mg/I g sigiuficantly increased inm&obility us compared
to thc conirol Such mcrwises in imnx&bility mivPt suggest a

se&h&tive »ct&on of the con&pound,

[0097] Neither the semisynthetic aaptamine derivative 8.9-

den&ethylaaptaminc (FIO 5C), nor maniamine (Fl(i. 6B)
showed any signdicant elTect ut the FST. On the other hand,
the novel compound 5,6-dibromo-N,N-dimethyltryptamine
exer&cd a significant an&ideprcssant-likeaction at only thc 20
mgil g dose (p&0.01) (I'IO. 6A). Compound 216/218 exhib-
ited a dose dependent reduction in immobility in the FST,
v ith thc antideprossan& like action significantly dilTcrw&t

from the vehicle contml at both the 10 and 20 mgikg dose
(p&0.05 and p&0.01, respectively) (FIO 6&.)).

[0098] Based on the data collected from the FST, the anti-
depressant action of aaptamine. 5,6-dibromo-N.N-dimethyl-
tryptwninc, wid 3-bromotyrw&ine &&as cx&unined in thc
nx&use tn&1 suspens&on test (1 ST). another model highly pre-
dictive of antidepressant action. Similar to tfm I'S'I, this tout

depends on the depressn e behav&or elicited by the ununals
when placed in an inescapable situation, in this case suspend-
ing the wumal by ns iail Mule DBA2/J mice were used fi&r

th&s test.

[0099] Adrugpmducinganantidepressant-like nction will
decrease the &nwmbihty ume exlnb&ted by the a&umals. As
shown in FIC&. 9A, both desipramine (20 mg/kg. &.p.) and
citalopram (5 mg/kv, i p.) cwised a signiticant reduction in

inunobility u& the tail suspens&on test and hence served as a

positive control in subsequent tests. Interestingly, the profile
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ofantidepressant ucuon exerted by the menue compoiuids in
the TST sccetncd quite di ffi:rent from that revealed by the FST
Wlule aaptamine showed antidepressmit-hke acuon in the
FST, it failed to significmitly reduce inimobility in the TST
(FICr'B) On the other hand. the 5,6-N.N-dimethyl-
tryptamine showed a strong antidepressant-like action at the 5

mg/kg dose only In fact, lfigher doses seem to incrcasc immo-

bdity ume (Fltk 9C). Similar to tbc FST, compound 216/218
showed a siyiificant antidepressant action. However, such
I:ITect was only evident at the 40 nig/kg dose (compared to I 0

and 20 mg/kg dose in tire FST) (FIO. 9D).
[U1UU] Effect of salient compounds on locomotor activity.
Susee reductions in immobility time is the primary crit crt oli tii

assess antidepressant like activity m both the I'ST and TST. it

is crucial to confirm that the effects observed in both tests are
not attnbuted to specdic stimulant action of the tested com-
pounds. which would be refiected as enhancement of the
loconuitor activity Accordiogly the elTiect ol'ested com-
pounds on locomotor activity ives evaluated using an auto-
mated activity monitoring system.
[0101] For the Swiss Webster mice. analysis of van uicc
revealed a significant difference benveen the treatment
groups However Tukcy's post-hoc tests confirmed that there
ivere no statisucul drill:rences between the vehicle contnfis,
or compounds from their respective vehicle controls (FICi.

10A). I:omparod to tlmir udinc vehicle control, there was no
sigruticant di ITerence in locomotor acuvity lor mtalopram 5

mg/kg, desipramiiw. 20 m+vg. or aaptamine 20 mg/kg. I ike-
wisc, there was no statistmally signiticant diffi:rance for 5,6-
dibromo-N,N-dimethyltryptamine 20 mg/kg compared to its
10% F tOH vehicle control, ahhough it produced a noticeable
reduction ui activity (FIO, 10A). In DBA2/I mice, the pattern
of responding in the locomotor studies was sunilar to tlmt
observed in tlm Swiss Webstm mice (Flti. IUB) Analysis of
vanance revealed that there vus no significant difference
between the ueatment gmups. Similarly, compound 216/218
did not alter the locomotor acuvity ofeither Sir im Webster or
DBA2/I mice. It is thus evident that the dnwydose combina-
tions tlmt produced antidiprcssmit-hkc clTi:cts in both thc
FST uid TST were not associated with confounding stimu-
lant effects effect of select compounds in chick anxiety/de-
pression model

Example 3

[0102] K rig/du, collected ui Florida Keys, v as extracted
exhaustively with ethanol. The crude extract was rcxfuced in
volume and fmctionatcd on silica gel cohunn by vacuum
liquid chromatography teclmique usinvg gmdient of solvents
from hexane to methanol. Polar fmctions were purified on
riwcmc phmc C'l 8 cartridge by llmih column chronmtography
and C:8 HPLC: column to yield 8 mg of the neiv alkaloid
veranamine(VRI). The FIRMS oftlm compound showed two
peaks ol nearly the same intensity for tbe molecular ion peak
at nu'z 303-305 [M+II]. which indicates presence of one bm-
mine atom The suggested molecular formula was therefore
C»II„BrNs which wus in ayeement v;ith NMR duta. The
I) V spectrum showed absorption maximum at ). 204 nm. The
IRspectrasbowedpeaksat3422cm '. 2331cm '.1634cm'nd

798 cm '.

[0103] The carbon NMR data indicated the presence of
aronmtic rings (10 signals in the aromatic region in "C-
NMR), confimwd by the 'H NMR spcctnim, which sbowixf 5

si nals ui the downfield re ion. Proton NMR spectrum con-
tained signals in the upfield revion corresponding to tluee

methyl groups ( 1.62 integrated for 6 pmtons and 2.69
uitegruted for 3 pro tons). Detailed 'C and ' IN MR data. 1 he
s litic illre iis si gliiiiclii was colnp let cd us mg HMBC: and C'OS Y

correlations. Veranamine was identified as (g-bromo-4,5.5-
trimethyl-S,G-dihydrobenzo[c][2,7]naphthyridine). VRI is
depicted by the formula.

i.'Ri

C
H

[0104] The compound was not active a ainst IICV/IIIV-I
and,Mtvohuc/er/imi tsberrw/os/i. C'onsidering the unusunl
ring sysmm sharing common features with cannabinoids and

tryptophan (serotonin) ive tested the compound for possible
anndepres sant acuvity using a forced sir im test. Veranmnine
showedpotentmiudcprcssantacti~ityat thcdosvof20mg/kg,
i p decreasing tfm inunobility time significantly as cimiparcd
to the control treatment desipramine. (20 mg/kg. i.p.) (FICi.

12A). A locomotor activity test v as perliirmed to exclude the
possibihty of nonspecific stimulant wtion that could create
falsi-positive read out of I'S1 (FICi 12B). Thcsc results
clearly showed that antidepressant activity of vemnanune is
not the consequence of its sumulant activity.

We clmm:

1. A method of treating a neurological condition in mi

animal host in need thcrcof comprising

administering to said host an effective amount of nn iso-
lated and punlied rnanne natural product.

wherein smd neuroloy'cal condition is selccteil from the

group consistin of depression and anxiety.

2 The method o I'claim 1 comprisuig adnunistering to vaid
animal host an effective amount of a compound as depicted in
fiirmula (I), ivlmrcin formula (I) is as follows

Ru
I

R

tts

wherein R, and R„are the smne or different 1mlogen and the
remaining R groups arc hydroxy, oxy, lbal, C i I
alkoxii Ci Ci -acyloxy. amide, lower mono or dialkyl
amino, aminal, thiol Ci Ci alkyltluob nitm. Ci Cis-
alkysulfonyl, aruinosulfonyl. Ili'droxyl sulfiinyl,
C i C

i

-acylamino .
sulphate. C, -C „-alkyl C

~
C.

i
-acyl

or aryl groups.
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3. The method of cfaun I comprisulg:

administering to said Ruin)a) host an el'fcvtive amount ol'a

compound as depicted in formula (II). wherein fornnda

(II) is as follows: Bi

) Hli

iu)

Ri R ( Hi

R) — Ri — H

Ri HR Hi

Ri R (H.(H)
Ri — R — P

OR'V)
Bi

Ri

N
R,

wherein R, I)r. Cl. I or I'I

4. The method of claim 1 comprising: administering an
elfective amount of 5-6-bmmo-N N-dimethyti)7)tam)ne,
wherein said neumlogical conditiml is ac)ected I'rom thc

group cons)sting ofdepression and anxiety.

5. A method to sedate ol'an anuual host comprising admin-
istering an effi:ctive amount of S-dibromo-N.N-dimethyl-

tryptamlne to said miimal host according to the method of
claun 1.

6. 'Ihe method of claim I comprising:

administering to said animal host an effective mnount of a

compound as depicted ln formula (V), Evherein formula
(V) ls as follov's:

9. A composition as depicted in fornuila (IV), whereul said
fiirmula (IV) is as follows

(I V)

CH)

Bi
H

10 A pfrarmaimulical I'ormulation comprising thc com-
potuid ofclaim 9 and a pharmaceutically acceptable earlier or
a plmnnaceuucally acceptable exclpient.

11 A nwthod of treating a neurological condition in an
arumal host ln need thereof composing:

admuustering an elfective mlount of the compositnmol'laim
9 to an minial lxist.

12. A method of treating a neurological condition ln mi
anunal host ul uecxt thereof'compusmg

administering an effective amount of the composition of
claim 1() to an animal host.

13 A pharmaceutical fonnulatiim comprising a compound
as depicted in formula (II), vvherein formula (II) is as follov s:

(Hi

R,

R, R Ri H

R, — H.R — Ri — Cu)
R R lii Cui
R, (H„R Ri H

R, — Cui, R, — R) — Cu C Hi

7. Thc methedl of claim I comprisinv administering an
effective amount of 3-bromotyranune to said animal host.

g. The nwthod of claim I comprising:

adnunisteung to said anunal host an effective amount of a

compound Hs dc7)ictcx) in I'onnula (III), wherein fouuula

(III) is as follows:

mid a pharmaceutical ly acceptable carrier or a phamiaccu-
tically acceptable excipient, wherein R) Hf I I I or R

14 The pharmaceutlcul Riunulalion of claim 13 uhereul
said compound is ac)ected from thc group consisting of
5-bronHE-N,N-dimethyltryptamine and 5-6-dibromo-N N-
dimelhyluyptamiue.

15 .A pharmaceutical formulating comprising of a
halodopamine dern ative and a pllarmaceutically acceptable
carrier or a phaunaceutically acceptable excipient, uhereul
said halodopamine is 3-bromotyramine for administration in
the method of claun 1.
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