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WD 2004/ 094421 PCT/ | B2004/ 001357 PC25808A CANNABI NO D
RECEPTOR LI GANDS AND USES THEREOF 5 FI ELD OF THE

wO DMERI440N The present invention relates to biPgLIB2004/001357

RF2088841 and i mi dazolyl conpounds as cannabi noi d
receptor ligands; in particular CBl receptor

ant agoni sts, and uses thereof for treating diseases,
condi tions and/or disorders nodul ated by cannabi noi d
receptor antagoni sts. 10 BACKGROUND Obesity is a

maj or publi c hEANNABINOIDREGERTOR d(IGANDS ncr easi ng
preval ence and associANDAUSESITHEREOKFs. Cbesity and
overwei ght are generally defined by body nmass index

(BM), which is corF@L@@qEY\HEhW@p\pdy fat and

estinmates the relative risk of disease. BM is
cal culTaheeprelsgznt/\mivghtlom relaieisdgiigyslia pyHzolyd emdomidezod t

R b 8 o SRy M Bl e freckptor
tarphgerists. Hed uses tiasreaf BVireaitin @lsé%éﬁﬁcoﬁﬁﬁonﬁaﬂd/or
Nat i onal Heart, Lung, and Blood Instit ute, Cinical

disardpramedulated by capnabinbishrscentora@aenisten, and
Treat ment of Overwei ght WG%@ in Adults, The
Evi dence Report, Washin S. Departnment of 20
Heal t lOleeyity b aBrnajoe pubiehealtN dbrize béedusofits inS@ading3
(1998) . The increase in obesity is_of concern because

Freyalencsaed pseciaied haalthiskrs . e cyemweight are generally
%?ﬁb{i 36;3{ o'&ﬁ/l rH?é@ﬁd%Q é Wmtcioql‘eﬁéé ith3thlef? gsraﬁl fat and
sI I'pI dem a,

hyper etes nellitus
sdsaamt@epmearelatnetnsamf UiUeatsoas BMiais lcaleutateld by Wedglatde kilograms

depé%igy %glgh?g}d é;s%bﬂagcg&g/m én&g p pgzh? lsg-’qyglcally defined
L%E%EM R R G R AR
gl madSee a¢.gs Natibriahpleatt, laum;g gmdeloadﬂnﬂrtmieo@hmcalnd

Bariaedtartine Teaihee®r. Biaiaton, PR ER ol RNareEhEand
ity Q\duﬁgeﬁhe@viﬁéﬂ@éhep%ﬁ WeaHiddton, DOOYW.S. Department of

recot%nl zed as a chronic disease that” requires
tHeaithrand HumancServieest NI pyblidadivn doh 8814083 (19R8).

out cond® BREHSP IDRBRSLY i BisrCRg bEBautd T e sensie health
risks assomated with obesity, including coronary heart disease, strokes,
hypertension, type 2 diabetes mellitus, dyslipidemia, sleep apnea,
osteoarthritis, gall bladder disease, depression, and certain forms of cancer
(e.g., endometrial, breast, prostate, and colon). The negative health
consequences of obesity make it the second leading cause of preventable
death in the United States and impart a significant economic and
psychosocial effect on society. See, McGinnis M, Foege WH., “Actual
Causes of Death in the United States,” JAMA, 270, 2207-12 (1993).

Obesity is now recognized as a chronic disease that requires
treatment to reduce its associated health risks. Although weight loss is an
important treatment outcome, one of the main goals of obesity management
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WD 2004/ 094421 PCT/ |1 B2004/ 001357 PC25808A 2 is to
i nprove cardi ovascul ar and netabolic values to reduce

wobw®giosmer el ated norbidity and nortality. |t PEBIBEEN01357

SHRBOBAat 5-10% | oss of body wei ght can
substantially inprove netabolic val ues, such as bl ood
gl ucose, blood pressure, and |lipid concentrations.
Hence, it is believed that a 5-10%5 intentiona

n@m;rmpr@weuqar@omqs%argand mejabaligeduemiopieducy opegity-related

FRoRie s B i &i6R5h HhofuRhen aricR gp oruin hgont
sahi ﬁt@étaﬂfﬂaﬂg%pﬁtﬁﬁd\ﬁeﬁbmﬂuawtfeat satisas mcbdmglucsgé | oyd
is achieved I ncr easi ng IYInaptl c. levels

SPEFHIRepRE iln@ conggpbatiens, Hepcedt 8. bqﬂ@weégw &;10%

e Bfy o AR BIGhE ER' B0uSH MaBERY dhl mbralty
food iQuredsetlyoyvailabupraistrigticrad iuglsyfor Smagﬁ%fgatybéé‘ity gehegally

New Era of Drug Treatnment. Pharnmacol 0%I C Treat ment of
GE d¢q yfel@,wﬁdeqiwwaﬁl@ty&ndec&@n@g ary fat abgpyptign.

e ot e
mza)indm or doth. pﬁemegmpiee}stimutatbyn df senatdninatdcagtor subtypes
e s DR A SR i B8t 0 W by
ﬁ?@ﬁﬁﬁ Isating HBie, 'B?é? G Ughe NS Era cﬁ@rbﬁt Eht?ﬁent

hanphet am ne, and Fhenrretram ne) strongly
é?i‘gaag@cplommﬁe&atmnpa Qheayity: %rmpmunn@gewneveé@msrﬂesi

ST e (195D APl BFaS 16 SURITeBp o

RGbRERINARE S hdrRIimatraziMe, hiiiiol il pR&htRrinfie)wREby
More recent I{ai CB1 cannabi noi d receptor

anedigating cenfrahvinrepinephne and depamine secenigpcibreuphathe

ﬁa%r%'a%lbglof %Qf%%bp a tlﬁgg‘g e%% 't%la%r gg{éhg[@p gxleégrﬁ;lags Srugs

nerphsetaakige, pytiEAgHstaMming b ieganesazing), vaiéh atrong|
ggjr%abl ﬁmd (CBl) Receﬂ?a;[rs " 25 P%ychophar ma)co 132, i

A0g2ggdn depeamine ¢ paiifaYs; ate ho kanagr recompleadiegdéecause of the

PR35 B80S 3R Heb e M 8l onercic
(@e9® usadl to @ouljatd appetﬂaabre néﬁmgﬁr?al@llableCfBiluse

Cannahi noi d Re r Ant onj st, Sel ectively Reduces
Sweet @orepﬁmiskeég? canRsb 9@' recepios @ntagesisialayerse o

AR Lo Bokp BAHer SR enll o afbrissaants: Seoy
teh@., Arnone, M., et al., “Selective Inhibition of Sucrose and Ethanol Intake
by SR141716, an Antagonist of Central Cannabinoid (CB1) Receptors,”
Psychopharmacol, 132, 104-106 (1997); Colombo, G., et al., “Appetite
Suppression and Weight Loss after the Cannabinoid Antagonist SR141716,”
Life Sci., 63, PL113-PL117 (1998); Simiand, J., et al., “SR141716, a CB1
Cannabinoid Receptor Antagonist, Selectively Reduces Sweet Food Intake
in Marmose,” Behav. Pharmacaol., 9, 179-181 (1998); and Chaperon, F., et
al., “Involvement of Central Cannabinoid (CB1) Receptors in the

Establishment of Place Conditioning in Rats,” Psychopharmacology, 135,
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Est abl i shnment of Place Conditioning in Rats,"”
Psychophar macol ogy, 135, WO 2004/ 094421

WEMDANSBA04/ 001357 PC25808A 3 324- 332 (1998) . PEDIB2804/001357

P&26808Af cannabi noid CB1 and CB2 receptor

nodul ators, see Pertwee, R G, "Cannabinoid Receptor

Li gands: Cinical and Neu ropharnmacol ogi cal

Consi derations, Relevant to Future Drug Di scovery and

BRde33(1I98)." FEx p.rediennof gannedinoidbbRjsand CB2 receptor

SRl e, G P ool n

pidip6pharensuttogied ol srptohs, Réleeamtrt@rﬂutﬁﬂi Dr@lwo@gery
or preventing weight-gain. In addition to ob 6/0
Exp AQpina ihMeshdiyas

engdridevglepmeRt,s oB(Ar £223rdAY 1 d20

N
i 111 o RESR TveHB3as 318 B SR 1Rl R fra
fhareasifeotipg o safé eherapoMidPOatrdesitior iIlucirepsr prleaeeting

been attributed to al cohol abuse or dependence. Health
weight-gaiBsoci at ed wi th al cohol i smincl ude i npaired

not or Ir‘f%ﬂgftl‘ﬁb 6‘99 Q@P'tﬁér rélscf@;ﬁét%gan & ?ﬁe &fo\fehreatment of
di sease rth e?e ts, ear I Sease, ?
etttodmﬁabmsmsAIcphoksmaffécﬂssap@mklmateéy p@r%mﬂlain membirem; 4

Pillengtoen in te T Stles,| RRpoEnaEbnTdGe08 eas s vear
'h%b@‘b%engiﬁlbﬁf&ﬂ%gﬂéﬁfﬁ)l QB&%? EQ@&Wd&i&agﬂ%Eﬁ r@‘%

141716A has been own to ol untary et hano
iassadisteidrnwittaakcobalisnrireiude iByagiredrmotos comrol artd décision

| nhi b f_ Syc t h ke b
SIS cacah Tk btk Bty SRRy BPBGRmne oo Ees) ™
RRerRYBAS, par%eeé?ﬁngcdaﬂnh@rrw@@hal p}68|en¥5043t11%s(ﬂa%7)

Fora review, see Hungund, B. B. S. Basavar aj appa,

Snggesiﬁdrthi@trﬁrW@géndus:aamaﬁlmddormp@ysar@tlcahmdﬂ Wetei n

BN AT SER h A Bl 031 REEPRI g aliftRlR:

far 78640126 bedplsrRwar todfpevisiosang ethenal ||niak‘étiﬁfr§[s angPmice.
from non-caonpliance or potential hepatotoxicity

Sess reenre, Mhpef a/. ,u“§ekechvg nhilitier of ﬁé@@seandﬁm@nol Intake by

SOARRR10° sh ol oiar Cahn BN LSRR e o

Psvnhb:ma(rh)acor 182| 104186 (19@7). anpam@a@anazeiHuagam @B.L
l'igands (in particular, CBl receptor_ antagonists)
and B.S. Basavarajappa, ‘Are Anandamide and Cannabinoid Receptors

involved in Ethanol Tolerance? A Review of the Evidence,” Alcohol &
Alcoholism. 35(2) 126-133, 2000.

Current treatments for alcohol abuse or dependence generally suffer
from non-compliance or potential hepatotoxicity; therefore, there is a high
unmet need for more effective treatment of alcohol abuse/dependence.

SUMMARY

The present invention provides compounds of Formula (1) or (ll) that

act as cannabinoid receptor ligands (in particular, CB1 receptor antagonists)
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V\D 2004/ 094421 PCT/1B2004/ 001357 PC25808A 4 3a R 3a R
- RX N R~ARDAR RA'" NBR4,-NBRLRL O
29% wherein Ais nltrogen and B i s car bpCI/IB2004/001357
nand Bis nitrogen; “Ris an aryl optionally
substltuted with one or nore substituents, or a 5
heteroaryl optionally substituted with one or nore
substituents (preferably, Ris a substltut ed phenyl,

nore prefe |y phenyl subst it URE ith one to
three substjt Nglependent ly_se Nom the
group con& stilng o @wlﬂR (pref e'?a I

fluoro), (g4~ By, (G- C4)a| ubstltuted
(G -C4)al kyl (prieferaly fl uoro- substltuted l kyl),

and cyano, nost Qreferably, 10 Ris 2-chlordphenyl,
2-fluorophenyl, 2,4-dichlorophenyl, 2-fl ypr o- 4-

chl or ophenyl , 2- chloro 4- quorophenyI or |
wherging | uorophenyl ); RLis aryl opti onal | y substituted

Wi th 5 egogné’ﬁ%na@%téérHSHtérAué‘ r%ﬂaa[ﬁd B‘?%H:@@Hy

substi one or nore subs tue
Ra & |s@ﬂ2ﬂyiﬂe;ﬁhmaIIWwbetliﬁten wﬂhlmyrdar@ganre)sutastltuents ora

SelaaoH o pariy ST TwEdaiin e ar ose SubeuBBls Breferably.
rROr]E(aséubﬁﬁutéS ipqﬁeﬂﬂnﬁﬁ{ r@@r%bl? v‘(}n &yl 5Ubs u%%‘\h){tﬁbﬁg to

het erocyc oar ere‘the c em ca
meets,ubsﬂ;ltmqmtts mmblple;zdenrﬂhsseledlleeldrwmtthe gmmconsmhmg of halo

e eiabVe b iina O 3R RS AR oy G ik, e stibSiitted
CI-CQ‘?QIR l@kefeﬁdblf‘ﬂu&osélhﬁ‘htdtéél %ﬂ(ﬂ)cén@‘ayﬁhﬁ)/ﬁwost pregerably,

refera , Rea ‘and b are both dr ogén);

bsa?r@wlemﬂhanwru@ﬁ&meplnerwlh&érctg@ﬁrom@mb@r&uwﬂ or
%ﬁ‘o%pﬁé'}%ﬁ té cHi 0?8—4( ﬁorgépw%ﬁyor 2 QL 51 ifluorophenyl);

R' is aryl optionally substituted with one or more substituents,
heteroaryl optionally substituted with one or more s‘ubstituents, —CH=CH-
R, or —-CH,CH,-R'@, where R™ is hydrogen or a chemical moiety selected
from (C4-Cg)alkyl, 3- to 8-membered partially or fully saturated carbocyclic
ring(s), 3- to 6-membered partially or fully saturated heterocycle, aryl,
heteroaryl, where the chemical moiety is optionally substituted with one or
more substituents;

X is a bond or —-C(R*®)(R®), where R** and R? are each
independently hydrogen, (C4-Cy)alkyl, or halo-substituted (C+-C,)alkyl
(preferably, R?® and R® are both hydrogen);

R®* and R* are each independently hydrogen, (C-Cs)alkyl, or halo-
substituted (C4-C4)alkyl; and

R* is a chemical moiety selected from the group consisting of (C4-
Cs)alkyl, aryl, heteroaryl, aryI(C1-C4)'aIkyI, a 3- to 8-membered partially or
fully saturated carbocyclic ring(s), heteroaryl(C¢-Cs)alkyl, 5-6 membered
lactone, 5- to 6-membered lactam, and a 3- to 8-membered partially or fully
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R4 is a chemcal noiety selected fromthe group
consisting of (d- 25 C8)alkyl, aryl, heteroaryl,

wa@eopka42C4) al kyl, a 3- to 8- menber ed parti al |9C’UIB2004/001357

fR{F258084At ur at ed car bocyclic ring(s),

heteroaryl (G -C3)al kyl, 5-6 nenbered |actone, 5- to

6- nenbered |lactam and a 3- to 8-nenbered partially or
fully WO 2004/ 094421 PCT/1B2004/ 001357 PC25808A 5
mturraaacbtjeﬂem@dﬁ;wdh@e ssitk cherpigal mstelyiie aptionalyt subisituted

i onal | . Wth one or nore substituents;
A’%h%{?‘?r&& fgkc)szlb# gsept able salt thereof, a prodrug
of the pﬁmmucany hbcepable saftrtherezs) a/pt@jrgg diyels at e
of the conmpound, the salt or 5 the Prodrug, provi ded

raespavishor the selinpbarselvate ar bwﬂr@é@ rthsr corppaund, the splt or
I}?ﬁg Qi R3b are not both hydrogen when X is a bond.
R pre}gerred enbodi ment of the present invention, a
COﬂ‘pOLp’rdwdéd tﬁaﬂrwlmdaratr(é b(brhpOUnd RV compmmw cﬁf&’tbrrrialﬁé)(ll) R%
XNA RANO46 R4,NCCB
(ﬁ?&qﬁimqrﬁm’frﬁoﬂe Iiw)og(eRﬂﬂ)QﬂXﬁSml@fmo 10 (111) (1V)

wher ei ﬁ%ig ek a

defi neﬁ da%g&:rr&hoa, o@%@égﬁ%o arr@%gaé%o%ound of
IFofeqean ddinor V& providet:. C4) al koxy, (Cl- C4)al kyl ,

hal o- substituted (Cl-C4)al kyl, or c ano and 15 and

m ar g3each i ndepengéntly 0, 1 or har maceuR Cally
accgpt be sajt thedreof, a prod Nconpound or
t hB sallt, of fgol ate or hydra e of he t he
sal II'QA'/QN CE
0b R%®
(R™), R
1b
(R1b)n (R™);
R1c : R1c
(1) } (IV)

wherein

A, B, X, R® R?®, R% R%® and R* are as defined above;

R%, R%®, R™, and R are each independently halo, (C4-Ca)alkoxy,
(C1-Cy)alkyl, halo-substituted (C1-C4)alkyl, or cyano; and

n and m are each independently 0, 1 or 2;

a pharmaceutically acceptable salt thereof, a prodrug of the
compound or the salt, or a solvate or hydrate of the compound, the salt or
the prodrug:

provided that when the compound is a compound of Formula (IV), R*
and R*® are not both hydrogen when X is a bond.

In preferred embodiments of the present invention, R* is a chemical
moiety selected from the group consisting of (C4-Cg)alkyl, aryl(C4-Cy)alkyl, 3-
to 8-membered partially or fully saturated carbocyclic ring(s), and 3- to 8-
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provi ded that when the conpound is a conmpound of
Formula (I1V), R3a 20 and R3b are not both hydrogen

wokenoX4ps a bond. In preferred enbodi ments of PCTEB2004/001357

pFeéMBA nvention, R4 is a chBnical noiety selected
fromthe group consisting of (Cl-C8)alkyl,
aryl (Cl-C4)al kyl, 3- to 8-nenbered partially or fully

3%%% o SRS B @itbg%ﬁ%éte?&géwh%eﬁsa@m_@ar moiety
rognah@y ﬁrbsi.tutéamﬁmtdﬁe%ﬁﬁf) i€, where said

nolety 1s optlon su stltuted W th one or

m)r e sMbwd pteﬁelragly RSris (6ﬁ-ﬁg¢aﬂh§dl fraloFsubistituted {CRCa) MY
tute

PP EARDY i st ﬁ{u@%@yéﬁw péﬁ@%ﬁ%&&ﬁwmohexyn,

cmsé@mﬁxw §rrendnﬁr1 L Br norpheliylyiol idin-1 -yl or
nmor pholin=1 -yl . erably’ ?{ Rl are each
mdependently a phenyl substi t ut ed with 1to 3

consi ST oGy RePBETRCRE degfindigitenty Sonanksubsiuted wih
hiata03 substitiiérits %é@nd@ﬂil@bé%bted% %{é‘ r{%ﬁ,ﬁ qf halo,

preferably, R a are each in epend

s(@bs@q)@lls@éd (Gwﬂz)a.i;kyldw@owbshwtemb(rﬁ1sc4)amgpand@yahg

(G S oG reiRrapl, R RUBRS pitth FeBapdtnt dppenit” >
(sﬁ]bsﬁﬂu}@d lech)1I tceR éuEMﬁD@ntsNﬁéép&fﬁnﬁY%@é@te@fM% fhe -group

- ch| or ophen % 2-11 uorog di chloro
ZJOPP‘@BPB ol ch r@ffbmf@ngﬂ?r ze)a&wxm@mC: Jelkyt, dbll@mubstduted
and R is 4-chl orophenyl,
iciﬁi‘ﬂ%fék'z 2 | uor ophenyl. Preferred conpounds

haV| ng\ncmm-afeaabw) R® vmxomo%plsemyumg@mprﬁnys 241 bon,

OWF'SP)S' gﬁ’gwg% %Jlggw&e@ywzgql@m-4-fluorophenyl or 2,4-
Wﬂdﬁ?&ﬂhéﬂ;ﬁ? E%r}d R3, |s6§%hr6/rgf)ﬁe@y'1+ PR S ehyt o?llH‘YJo?o&enyl

one;
phenylHref@rre;quumngn& bdving &oompolee(), Whdre B [ hisrdgen 28ts

[ SR %'Sp%\z’ﬁya)'"%é% ErRANIRTONRAGNY - B-1%0propyl-3-4-
ﬁso% bghh%l?ﬁiﬁ) db P/dro -2H- p){/rrolog A4- X]pa/razol -4-one; 2-(2-chloro-
:ph@nyld—ﬁﬂgp@rq@[yéa;(n)cyanoa;hawljr@6 -dihydro-2H-pyrrolo[3, 4-c]pyrazo|—

1§ % AZZ c‘f‘%)crlt)?pme)%‘) ZL3 (f cHI'orcY n;glg%p(\éré gl-t?l lgor% g Ly% 5,6-
@myﬁ;%rzgh%%lb[%(ro?%ﬁ%MbHé0ﬂod;:eémbbo EhéﬁﬂPQ‘{EYéthm(s
pheny LBt iisHen 16 diby iz 2t alBok-plpyraddi4one; 3-(4-
(:;ﬁggg% PrERUALUD 2. Pﬁ%hﬁ%’o) )pirl DSt a B A Slopy 4- ¢l P
pyrrolo[3,4-c]pyrazol-4-one; 3-(4-chloro- -phenyl)-2-(2,4-dichloro-phenyl)-5-
(2,2,2-trifluoro-ethyl)-5,6-dihydro-2H-pyrrolo[3,4-c]pyrazol-4-one; 3-(4-
chloro-phenyl)-5-cyclohexyl-2-(2,4-dichloro-phenyl)-5,6-dihydro-2H-
pyrrolo[3,4-c]pyrazol-4-one; 3-(4-chloro-phenyl)-2~(3-chloro-phenyl)-5-
isopropyl-5,6-dihydro-2H-pyrrolo[3,4-c]pyrazol-4-one; 3-(4-cyano-phenyl)-2-
(3-chloro-phenyl)-5-(2,2,2-trifluoro-ethyl)-5,6-dihydro-2H-pyrrolo[3,4-

c]pyrazol-4-one; 2-(2-chloro-phenyl)-5-isopropyl-3-(4-chloro-phenyl)-5,6-
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chl or o- phenyl ) - 5- cycl ohexyl - 2- (2, 4-di chl or o- phenyl ) -5,
6-di hydro-2H pyrrol o[ 3, 4-c] pyr azol - 4- one;

w@2qo40efabor o- phenyl ) - 2- ( 3- chl oro phenyl ) - 5- PCT/IB2004/001357

i B#l - 5, 6- di hydr o- 2H pyrr®l o[ 3, 4- c] pyrazol - 4- one;
3- (4-cyano- phenyl)-2 30

(3-chl oro-phenyl)-5-(2, 2, 2- trlfluoro et hyl ) -5, 6-di hydr
o- 2H pyrrol o[ 3, 4- c] pyrazol -4-on

digrerRHbpyrrpledutrglpsiazobhrasyd (%sbbr@mf@nul)ﬂw@wmlprcs

%q\f@gﬁ%ﬂ'%‘g%r r oPocfcg Hﬁzﬁ)g;‘# ﬂ%ﬁ% gﬁ%ﬁﬁg 25,’°‘c]gyrazol 4-one;

%d&s@@&r@om@w 32- gi éBIoﬁdilbhéﬁfrl -5-cyclohexyl-5,6- d|hydro-2H
| uoro-eth 6- di hydr o- 2

phelﬁ(?[él spl(pi_/m 2 4:3@%%Z§|p @r@ﬁeeutl%ﬂm accepfable salt thereof, or a
it B L BRB R Gorbrlo gl B GaifRay) - - cvel ohexyl - S

phar mederd preferred aormz)ptmb‘s inchadd: Ri{2robtdro-phenyl)sh- |sopropyl-
;32@/ E{Iq?@gbbgﬁgggt quq Igglepyrr Iof’énf -C ;)ryras’gcallfj4-(s)g<lat 2- (2 chloro-
%)_ (4@{2%@9{) gﬁcrﬁgfosﬁﬁé@ﬂ 76 dih (rjrroo pglraol |']3b4 c]ﬂ/razol-
|4-dneyrand 3—(423Hrb‘rbqﬂ'cenyl) -2-(2- chloro phenyl) -5- (2 2,2-trifluoro-ethyl)-
o S b e ot i Btrrase bl 505 e
%aﬁt“th@n@d?ﬁ)ﬂ’@@@l%ie) orhydratdbis4id RBRIDYuhd Br(shidsait i f

uor o- et h
5, 6- d|FPT¢EBrt‘ECQGDrppou0d basing-fkgrpyiatly) wherend is mitrogen, B is

SOROAT BRI R G et nbtdinbOFF PBanuF2,Brcnioro-

Rfr@‘r@r)r@réogmmmrwﬁwatetm yGRs- awa%o(%as) é%ggrrcﬁnﬁngﬁ% 34

ni trogen, is carbon and X is -
@y@momhedswa %(?eﬁb'p)’o-ﬂh@QV'&'ﬁH@@I@mPW 2,5,6,7 tetrahydro

SJQ)IFQ%’AIQS[ LRaAEgRY. e 3 @echb SR 2ehRA 8 Hehy <]

qei2-therylethy)-2 5, GHLt@tr@hp@mn dyr)azéro[csem]pmdmﬂf&w& 7-

t et rahydro pyrazol o[ 4, ] pyridin-4

YN P BB Ay PC oA & (B 2ot Ugo-ethyi)-2,5.6,7-
St%tr%l;}fd Op?fr%%ﬂéﬁ f%i}:?ﬁ) %i @4%41% 3 Y@'&;F\%W Shenyl)-2-(2-chloro-
PIhetyhyroysipliegy2)5,8; K%tmmydrmppmow[é} ,3<¢]pyridin-4-one; 3-(4-

ciwaqzra?wm?‘réf p?y?%%aeq{lér%pé?wmwmmn%s 6,7-tetrahydro-
I U SN e, BRI PPNy P2t eichigrorpnepyl 5
](ﬁlﬂr 24ﬂnﬁu|?e<a’nlwl) 2-5(,6,7 t,etr,ah?,/dro pyrazolo[4,3-c]pyridin- 4 one 3 (4
o Rabuohsiz s Prn 8.6 fetatydS: °

ﬁzd}@['téloj-@{p‘?/héﬁﬁlh-)oh% @&fccﬁl‘o%ﬂpﬁ ¥nge(gy RIoR- pheny I% -5~

ri f1doro-ethyl) ro- pyrazo o)
%Qgrppylraﬁrﬁ Z,i@tr@jyctgo-(ptyrazolo [4,3-c pyr|d|n 4 -one; 3-(4-chloro-

Fp?x'fa%&ﬁffsﬁs% GBS BB APt 2.5,6,7etrahyaro-

gwrr [3cpysitivid-iohen afd @Uﬁrchloro phenyl)-2-(3-chloro-phenyl)-5-
4- chl or o- phenyl ) - 2- (3-chl or o- ph eny%

cyclohexyl 2,5, 7-tetrahydro pyrazolo[4 3-c]pyridin-4- one a
pharmaceutically acceptable salt thereof, or a solvate or hydrate of said

compound or said salt.
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I sopropyl -2,5, 6, 7-tetrahydro-pyrazol o[ 4, 3-c] pyri di n- 4-
one; 3-(4-chloro-

W@ b@aphd2P- ( 3- chl or o- phenyl ) -5- (2, 2, 2-tri f| uor BEEIBRPI4)001357

PE25609At et rahyd ro- pyrazol o 4, 3-c] pyri di n-4-one; and
3- (4-chl oro- phenyl ) -2-(3-chl oro-phenyl)-5
cycl ohexyl -2,5, 6, 7-tetrahydr o- pyrazol o[ 4, 3-c] pyridin-4

-one; a 30 pharmaceutically acceptable salt thereof,
or a Juefexresd mmhs)unndas bavingairaula B hpberel Ais carban, B is

Bctas b g Batd Indbdf, 5%@0%8%1%%7 e Sipenyi)--

q@dm@pw §6l<ﬁh¥1dl'bt3f®-@gﬂolo7[ dqlmﬁjaaommer e 28Rloro-phenyl)-
l oro chl or o- phe

Astoron: pbemgbﬁrﬂ?& Stiior oty o HeyTolaLsdre:
Lipgasehio-Gngr S drlaro pheyi)-24[1+(1-ghlorovinyl)-prapegylls,

djyo}oBprlyS 6€d|b{/cﬁ'o43k$-pwnom ﬁ,alzcj)]llmlﬁazom -one; 3- (4 chloro -phenyl)-

4-chl or o- phen % - chl oy 0-vi nyI)
,4-glichloro- ;g)hen -|sopropyl 5 6- dihydro-3H- pyrrolo[3 4 d]lmldazol -4-

th%' %ﬁhro?o %h%h%‘%&«%‘dw&’b%ﬁ&%/i)ﬁs 2 b1 4k eks-uRMes,6-

or o-

Zi-llﬁ)iliré-iill-ﬂ-pwrobbs grdjimyipz&-4-eapr Gaid-cliom-gdhayyl)-6-Sidighexyl-2-

B A ihiCE BBy G- Sy S B ureIBR d-sEnigRacle-ppey 2453

éﬂhﬁd;gﬁ%r%gﬁ)% @r 8@0?% ph Eﬁ/l 5 |g roolpyl45 6- dxhydro 3H-pyrrolo[3,4-

ﬁlﬂddammt-on@h@dﬁkth&roegmwme&-y#-chldro phenyl -(2, 2 2 trlfluoro

%;ii}f[ gﬁc aﬂqgcrjpozgggc%rgloé A? dﬂ'ﬂl(YaZO?4 “ond? rnrdoé ?ﬁg chloro phenyl
@{memOmﬁsﬁahYl) -8- dyérdﬁéb(g)r 969&1ﬁ?&ﬂo)3|5'dy$%[gpl¥b]n§|c%zél -4

ydr o- 3H pyrrol o ]i mdazo

Ne3- &nh@rrr@amlﬁglly) aece(rztablﬁl saltdhgtesfyona solvateprhydrate of

;é%Lao?gmgo%ngjoE)§apOs%h pyrrol o[ 3, 4-d] i m dazol - 4- one;

and 2Hréferhddesmpbendd having Formula (I)where A is carbon, B is
3-(4-chl oro- phenzllga 3-cycl ohexyl - 5, 6-di hydr o- 34 yrroI

SYtEOgRMN NG X o (RN R dné"Cllédebh%’r(ﬁ'@b@H@TRf@an -2-(2-chloro-
e it et A
Iéhtdrulpfheﬁww Mﬂéclelord\phenylabkmm 28riflgororathylp3e3)6, 7af§1!raﬁydro
(%%Eﬂz 5 )ﬁ’ ;-gl%gug-%mlquzhenyl) 2-(2-chloro-phenyl)-5-

Q??lg}ﬁle)(yl% 5@?%&%%@ AnftaZof£5 AR 4L A a8 LBl P
dhlenyk)—ﬂs(?e&-yi@fﬂ@roﬂﬁa@}dlm-mqmemua 55, 1-BatRadro-imidaaopt, 5-
lpNiiclsone -4 EhlaT e egiR:2-(2,4-dichloro-phenyl)-5-(2,2,2-
QHﬂLf’drSthWI%EK‘G Wﬂe}ra%%/r ahwbgiéﬁ@g@lgk %{ln54 ore -(4-chlgro-

cycl ohex ro-rmd
pheny3-5¢ ayatwfhe)wdﬁ ﬁhﬁbdy:lh)ora phenyheB,5,6,7- tetrahydro |m|dazo[4 5-

pﬁ*rﬁrgﬁzqqfezy%)@ gﬂw q%y/h Zg@bﬁlom pﬁenﬂy%-lsopropyl-B,S,G,7-
Qe&éhya?qummslcﬂp%cﬁ&ﬂoﬁé LI PIRBEHE V2 B-cRicko-

phenyl)-5-(2,2,2-trifluoro-ethyl)-3,5,6,7-tetrahydro-imidazo[4,5-c]pyridin-4-
one; and 3-(4-chloro-phenyl)-2-(3-chloro-phenyl)-5-cyclohexyl-3,5,6,7-
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trifluoro-ethyl)-3,5,6,7-tetrahydro-i m dazo[ 4, 5-c] pyri

walpw449ane; 3-(4-chl oro- PCT/IB2004/001357

e2BB0BA5- cycl ohexyl - 2- (2, 4- | chl or o- phenyl )-3,5,6, 7-t
etrahydro-i m dazo[ 4, 5- c] pyri di n-4-one;

3-(4-chl oro-phenyl)-2-(3-chl oro-phenyl ) -5-i sopropyl -3,
5,6,7- tetrahydro-imdazo[ 4, 5-c]pyridi n-4-one;
Se(réhpdrbanﬁdaﬂcdﬁ,ﬁ-()]pynq|E-4:—bher @ pharmaceutlcally acceptable salt

EFQI%)&,[QF %ggl]\/%ggrchrdﬁyci{l eth rrzgr%lhg or’ sal sal ahydro |

3- (4- ok e f RRE BY oanaé%désbméan@@wmay%cﬁﬁ hohgsadt-ohe
5,6,7 WD 2004/ 094421 PCT/ | B2004/ 001357 PC25808A 9

tahinehhgutes- dariseqrently, shegeskille mﬂneﬁamwﬂbappremate that all
ph al | | : ,
SR O o5 Lo B RS ek MabiortisB o8 o e fomngypgs

diudthfe AR QAlistiRsea R éinete Rafi the®sbpRook tAkiprasenteast
one chiral center; consequent lo%/,t those skilled in the

dnventian. lagsiditians tautomericdprms o the eempewedss areealgo within the

B\ 5 Rrdihi HhDYER T HRER S in W T Pz et

athentiealpheitiet such\aerdr @Iphalammdcathemr ar amnaﬂom amme
fornms of the conpounds are also within the scope

tay BPé@‘é wnstanle fa iselatetheeafomsur aeiptiesdo ot fcwm ﬁ part of
rtﬁi%qwérﬁfoﬁ hat chem cal noieties such as an

al pha-amno ether or an al pha-chloro am ne 1o may be

t oo urGombbend®of thel @esent ineestiar kave beén showhite bedmseful

et ol B SRS
v gnbﬁ%?%%?észtl dfgié%’? rﬂ |erérntt|bﬁLi'§ % é)rhaﬁl%ceutlce%l

recept 09 ant agonit s anot ect
tdoenpositiamthat comprises (1 )sa aomp@und@érhhe pedsehb mventlon and (2)
rises. ound .of

7GR den sl BoceiRtie 3 inient, RusHlvet datpar. bréferably, the

s?tﬁﬂrﬁc&iﬁﬁh@é@ﬁtthel@bbuﬁéﬁll é?feoﬁ@é anSSunt F &f @ndddanhd of
t he onposi tion conprises a therapeutl cally effective

4he @nﬁ@saﬂ’t invensiepoUie edmpesitonmayeiso icontain abhaastrhee

SRR et bRRriRe oAl «ga BpPalind fi6RIny Fiefiied oG

agsinds nidtineatoaiston paaial Bgohieke PbRid Qﬁfégoﬂlstélwp Siaﬂrexone
opi Oi d ant a%onl sts (e.g., naltrexone and nal nefen

depaminergiCagents (o @npmgrphlafeﬁ @i’teirﬁiﬁn def|C|t
Qﬁéar‘abr Aﬁbﬁﬂagafngg bRl W8ty §RoREY ADHD))

per ac 1 VI ty
%g‘ealts (elYy), Ritalint™ EStea'leraGQr@@ideﬁtféW@M Addsrani™)Tihd anti-

Thach Honty e aFhele befg, e nerern bel .

In yet another embodiment of the present invention, a method for
treating a disease, condition or disorder modulated by a cannabinoid
receptor (preferably, a CB1 receptor) antagonists in animals that includes
the step of administering to an animal in need of such treatment a
therapeutically effective amount of a compound of the present invention (or a

pharmaceutical composition thereof).
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25 I n yet another enbodi nent of the present invention,
a nethod for treating a disease, condition or

wale@engigel nodul at ed by a cannabi noid recept orPCT/IB2004/001357

(R22886BAbI y, a CB1 receptor) l@&ntagoni sts in aninmals
that includes the step of admnistering to an ani mal
in need of such treatnent a therapeutically effective

amount of a conpound of the present invention (or a 30
phar meRiseases|conditivos] and/or disordars ynodada@e0dy oadrEinoid

CT/ 2004/ 001357 ,PC25808A .10 di.ti ,
TSePRIor ANtASPAEES malldE 380 WsOuErs I8 2r din6® Babing Hiprder,

HHRELA] ah@ buPiNdRerMt IS sH (fd?ﬁr‘éﬁ? (ég(,@eélucncm M%Ione or
eat i ng di sorder, =~ anorexia, and bulima), welght |oss

deod éntake, andiogappetiie suppression) cebesityedepressinnd atypical

PeSioBrbiodey ARETS RSB S ansBRRR. bfvaviom

REMIdIRPES suStriesgionufesivard-Rsatei shalviors ¢8igCt ddtidftioned place
suppression of reward-rel ated behaviors (e.g

wwaiancenéucfpaa@elppeﬁﬁéiqathcamrar@srngtmﬁ@medof

[
SRR BRI SREALIAEE) 1N Rhoc AR bEIENEEFere
iimpulsivityi, alcohalismield. saicOkolgabuse| addietiombudfor dependence
addi cti on and/ or dependence 1o including treatnent for

A%@vﬂwsﬁwtmnamr@%ﬂaau&.%ﬁwaadew&t@@s%ncbreéa@w Peyention
Qﬂg g‘?&&%hm tak ?(B?fe?ccota%?%%g&? f%ﬁ@klé agjdmt%ﬁol%gg'%agtlon and/or

tion ésatl on an nce 1 ncfu
tdespmhdenteﬁrmluahng\tneagneaﬂfoct:raumgmﬂuoabam relapse

reve tlon o t obacc tia (incl d| ng
Rl aroaobaget AROHRG) ameia o aaie nPmcsY et no,
Wﬁﬁé&t@' gcg%énﬂeln\%ﬂt% SAUYMJ, '\)é% I%r:d e Mild co tgn|t|ve

age-r cli'ne; neur dcogni
dinpairdent, ageseslateld cciggnitmeodedme; andmhllaisneétﬂfogogmtlve disorder),
erectledlff cul t sei zure s, . epil.epsy,
SeRial i orgHeT b (B &L athaHe MEGHEL; sobf,0RBRers,
@bﬂékﬂ@ﬁtlhﬂ’é}nﬁfatloﬁagéét%lﬁfe%ﬁhélrlﬁéoﬂ@é?é (d.§Y d¥5function of
intestinal propulsion), attention deficit disorder

(ga@mpmm)nal Fotitibheointestinnkereps|siemd attgptx;on teficibtisorsier

(P RDR GRS FafiteAtEe en i Tl btgt R frerdived

Richbddiant Raekhaiod'is udes ante tréfrRIN: iR weld1ta68d, iobksity,
and/ or tobacco abuse. Compounds of the present

iwlianai HRDMPHEY Rarkingpr setiseasen demsmbinnalcobalismt and/or
%Qgécoog&jggs_tceuti cal agents. Preferred pharnaceuti cal

Compounds of the present invention may be administered in
combination with other pharmaceutical agents. Preferred pharmaceutical
agents include nicotine receptor partial agonists, opioid antagonists (e.g.,
naltrexone (including naltrexone depot), antabuse, and nalmefene),
dopaminergic agents (e.g., apomorphine), ADD/ADHD agents (e.g.,
methylphenidate hydrochloride (e.g., Ritalin™ and Concerta™), atomoxetine
(e.g., Strattera™), and amphetamines (e.g., Adderall™)) and anti-obesity
agents, such as apo-B/MTP inhibitors, 11p-hydroxy steroid dehydrogenase-1
(11B-HSD type 1) inhibitors, peptide YY3.35 or analogs thereof, MCR-4
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25 agents include nicotine receptor partial agonists,
opi oi d antagonists (e.g., naltrexone (including

woadouemone depot), antabuse, and nal nef ene), PCT/IB2004/001357

RS p2b80BAr gi ¢ agents (e.g., apbnorphine), ADD ADHD

agents (e.g., nethyl phenidate hydrochloride (e.g.,
RitalinTM and ConcertaTM, atonoxetine (e.g.,
StratteraTM, and anphetam nes (e.g., Adderall TM) and
aaganisis,eC CKyA Bgoaipiat monsarmneasun inhibitors) leybipgasihemimetic

S S R Rt bl ol
e e R oS i mies ccepidt
i agoinists onelandty npacdndratimgtharmongearteptoRantabomiss gieptin, leptin

T N e My

Inhibasrs, 86/Yin reﬁ?%r%g%nisﬂ@,‘ rﬁiﬂrﬁpé@lﬁd‘é‘imr{e@bgﬁ@ antagonists

hor none recept or agoni sts, leptin, leptin _
dad.oyBY Yepesepteearipgonistyysunhsas thagsl desanibed hepeiorbelow),

il e gV G R e R C o A
NRcoboriicsie péedptens@agbhistss obskn récetbPantagenists, kfitcagon-
herein below), thyrom netic agents,

dikpyrentier hrraepiaraanists, Ciliannsysotreritie factors, human agouti-

o _ ; . ™ _
JeHIaT A AL BRER, Shft RORloT R ndt Rt s RRARE Y
agoeptet antagionists wr irverse agehiss, bad inatsombdimel) regeptbr -
rel ated protei n antagoni sts, ghrelin receptor
AYORURIP ANsthenlike: ani ne 3 receptor antagoni sts or

and« ha] TP TeRon BT VRS b AEd o8 ) B%HRbE" °

e ation therapy may
gharmiaseetica casposjtica whichlcenif@isesa compotnd af the present
es a 'co sent

TRVEo AL e PRa eidgRaab AR TSRt CaAder esEi ea horen and
3OBRArmRRRicERE a b RhNe A ipidhtPARISRCE L ArRal: of (B) ™4,

accept abl e exci pi ent, gi l'uent, or carrier; or
separate phanmesautical icoaiposiiops omprising (g firsti cogngésitien

el R e L STTE rpa S PR A = BhetiBeontiontiy
ekpiads exélplentilueht, ddakid! and(if) 4 sédorR é&ﬁ?ﬂgition

conposition conprising at |east one additional _
earpTisirg et legst age addiiessl pharmaseutical agend described herein

T BREHRE i AEER A SR, Bt i en. The

pharmiasbetic cohpdsitRinearay Be @dministered simultaneously or
sequentially and in any order.

In yet another aspect of the present invention, a pharmaceutical kit is
provided for use by a consumer to treat diseases, conditions or disorders
modulated by cannabinoid receptor antagonists in an animal. The kit
comprises a) a suitable dosage form comprising a compound of the present
invention; and b) instructions describing a method of using the dosage form
to treat diseases, conditions or disorders that are modulated by cannabinoid
receptor (in particular, the CB1 receptor) antagonists.
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sequentially and in any order. 25 In yet another
aspect of the present invention, a pharmaceutical kit

WO 2004094321 ded for use by a consumer to treat JPGEHHREGL001357

cOreh&380ns or di sorders noddfated by cannabi noid
receptor antagonists in an animal. The kit conprises
a) a suitable dosage form conprising a conpound of the
present invention; and b) instructions describing a

met hodnafet @@pﬂlﬁrtem@b%g@g@ of henpregenbinveatien i deases,

autARRe o RThg: 4 Ehef oBay o ESiaBising (2

r esrapd@ig ofthieagresest .avewa?ca@@% pRarm{ddubabita88sbianle

In yet another epbodi nent of the present invention is

ELHHEn eaeipignt o dilkent; @éﬁrﬁqC@ﬂﬁgjOSQQe domm COMPIisHELE) an

f e

|én)(§/d£r'1§'%| olﬁ)'haﬁlggge&fjéal ggﬁgfgr?g%é‘@tgpggﬁr @ g@é E)té]éparmaceutlcally

cacoepéable eamrigr] extipient dr dilesnit; ag cpa sentaiterdosage form

conprising (i) an 5 additj on,al_ . pharmaceuti cal agent

described herein, and (i ,;)e ng ceutically

accept g0\;8cd ﬁ%Félﬁ the®8fh péﬁgF ré’fre did H?\%r%oaéﬂgoﬁ)ra(ﬂcal of the

cont ai ner. Initions sed ereln

"gargralforrafier S lp+a Thedalkaree badicaladay bk shfaighter branched.
for la C' he _al kane radi ca

S GrmPI8: g G- el eedta o Pamop IR Araight, or

- "HrehekEd Qhﬂfh/étlc g%r@ﬁsro‘énié?mﬁ OROY Bh &N at%Hsaq:eggt mé?ﬁyl ethyl,

branched alip rou nta| ning 1 to
ar-orapy. e!-;yopylnﬁtmgtyl /—bwﬂyy Is-butyh, pbumd n-penm, obynethylbutyl 2-

B, 2 S 2 BB e 2
naetsipenityl, Sndtih m@)h)&ﬁfl@ﬂ%'the"éﬂk@b!'port?omﬁ"eh)’é"@ﬂ%dfbty) of
andthellkeg Simlarl .

ortion
aArkgikoxpiaay je.a4 alkemoyh, alwl@wnoﬂ%mkykamgo and llylshio)group

Tl B8 Bhe Heifdh 38 et ind) licath o iRa SRy
sumtsumnedm Yhe alkbag iraditaldr, alkﬁ@n@btsam@ s bstitutad ey !
m)l et K’ég@%ﬁge unsubstituted or substi t uted with one

tQneRNNere gu«mmw (g@m@railb Qng tsethree
%L‘%%Eltl}-elﬁ%—]éﬁc (ﬁ?me bébé Blerléi B%ﬂ {-gl,lIJCh aﬁ &erlcSBOro or

tituents ch as perchlo or oa

i p&ﬂﬁtpxgmdgqytsl yn@ieageegy ]Esemed\feomrthergrog p ofi baba;tttuemttsShsted
te e e definition for "substitut
Y '%Hl%@?%"% o "Rypstityiefler s Halp-gubstiyieg) albY'o(ﬁfe"S to an

K Il%’rg'(r)ér%‘;% ﬁgbémt&%d%@oregﬁe %??ﬁ?rg a?%huor A é}g] Huoromethyl,
pifludroovedieyl hiyiflyoeomde thiylk plerﬂtm)roemlybland the like). When
substituted, the alkane radicals or alkyl moieties are preferably substituted
with 1 to 3 fluoro substituents, or 1 or 2 substituents independently selected
from (C4-Cs)alkyl, (Cs-Ce)cycloalkyl, (Co-Cs)alkenyl, aryl, heteroaryl, 3- to 6-
membered heterocycle, chloro, cyano, hydroxy, (C1-Cs)alkoxy, aryloxy,
amino, (C+-Ce)alkyl amino, di-(C4-C4)alkyl amino, aminocarboxylate (i.e., (C4-
Cs)alkyl-O-C(O)-NH-), hydroxy(C.-Cs)alkylamino, or keto (oxo), and more
preferably, 1 to 3 fluoro groups, or 1 substituent selected from (C4-Cs)alkyl,
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substituted, the al kane radicals or alkyl noieties are
preferably substituted 25 with 1 to 3 fluoro

wGamsoIueent s, or 1 or 2 substituents i ndependetit/iB2004/001357

FUP256084 from (G - C3) al kyl, 13 C3-C6) cycl oal kyl
(C2-C3)al kenyl, aryl, heteroaryl, 3- to 6- nenbered
heterocycl e, chloro, cyano, hydroxy, (Cl- C3) al koxy,
aryl oxy, am no, (Cl-C6)alkyl am no, -(G -C4)al kyl
4C6+0x) cwinaikw,a(ma@ayl eﬁt-membared f(e@roaryl 3-to 6- membered

TekSosysie, (Chhalbond: ¢otfsr ik afingg SRuK aCk Bk §inino.

gr OUPSEhelfermsSPRE Iy of Rill t@r%\‘t&ﬂjcémgélia n@)@lé@vﬂeferred
WO 2004/ 094421 PCT/1B2004/001357 PC25

tcasCrpdiatly oafiy satyEdsd cycloalkylipiefeisda-nanecomatio rings that

e SREBRGEMy of RUSIRiRodhat X NGY SO 15 2 elevingrs
"Héydiic @ingyorar spikdl Irngs aUniess specifedoeiathvise, tha@sardorlsit ring
referred to as "partially or_fully sat ur at ed

dy erperatya 3- tpeﬂrme;mbefeddm dreit exanmplagrattigdy or fullyr e

eéatttﬂ%{eoo r@%l% rﬂ'[%s @ CIBW( g%&@&&g cﬁjr]% Ry, £i st

asasn c ri or a rrng.
uybmsome@ydomdpemylecyml@mtyk byclobumwfcycbpenm i's

gener al | nbered ring ex

&mﬂearefriyyl ycmePPd'%%Y'U?BQ%'@EPW&MGW@K?BW py@@h%@dlenyl
BTG 2 el oy pcRIFL2 AR, ap e e
Whey «:ileplgmatﬂd/as beingl opagnaiby mbdtltutegl(;ltlmda patially saturated or
l %}ex g(\j lg’yglf)é@(lyf gsqﬁ%d'hg;%&%ﬁ’g’ﬁp tutea/ or substituted with one
Qir‘?ﬁ@r‘eoéu%satﬁn% tyblcaﬁﬁﬁ%ﬁeht% thfé‘eef]ub tgfﬁbgﬁéﬁ@é’nt@s

bei ng "optional substi t ut ed”
selanted onvihe gmuppfsabemtaeeu lisyed balok\ylln tQBMmrtwyl foe

BRstR el & o MRl A ohgES ndhicd® §iBuns wherein
ithel @RI BIid b{nd-% ﬁl@bé% %dpﬁérfWhh [ QH@aWI) The carbocyclic

e
substituénts |Iisted below in thegg gl nition
'oWR Mayube gttachediouibe; chenaigalcentity oy mmeiyrwaam@ of the

(BRROHRDSY SRR MBEEFbSovcliaEnG Y SRRtc ilorh e 87

PadTyiecHY ghﬁlpal”stpﬂéfwéb GubBBtuedteWith al oeP substitaentoi ety
by any one of the carbon atons within the carboc?/cllc

indgpandendyselastad BomstGirloatkyl (heCatrlkemboicColelkylidenyl,

f I r
r@é [']e{ P K rt@ er}égﬁgﬁ?{:# beSeZ{;@W{I g:q]an fiforo, cyano,
(I’@iﬂfcﬁs') &kﬂs)all{di%’/ @ﬂbl@k%@ﬂmho (@109@)i@| 5m|ncdem(c,1 -C4)alkyl
het er o%g (S red h%

BRBP oA (R foe -6l OB DL BNV (Ca
X JAIRAEMIAT SHketd (dxYCARY K¥dre HrLfaPablf -8 oM &ldsHtuents
independently selected from (C4-Cz)alkyl, 3- to 6-membered heterocycle,
fluoro, (C4-Cs)alkoxy, (C1-Cs)alkyl amino or di-(C4-Cy)alkyl amino. Similarly,
any cycloalkyl portion of a group (e.qg., cycloalkylalkyl, cycloalkylamino, etc.)
has the same definition as above.

The term “partially saturated or fully saturated heterocyclic ring” (also

referred to as “partially saturated or fully saturated heterocycle”) refers to
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am no, am nocarboxylate (i.e.,
(C1l-C3)alkyl-O-C(O-NH), hydroxy(C2 25 C3)al kyl am no,

W@ROOI«(BQ@Z( oxo), and nore preferably | or 2 froPeT/IB2004/001357

Bfents” i ndependently g8l ected from
(CI C2)al kyl, 3- to 6-nenbered heterocycle, fluoro,
(G -C3)al koxy, (d-C4)alkyl amno or di-(G-C2)al kyl -
amno. Simlarl any cycl oal kyl portion of a group

(réorgarpmayié|rlﬁlssr£5éfaarrawlthew@|mainyqu|fuuﬁ hydrogesated angmay

SRePATE SR Py GBLIR PR G sblal Ry  PrBesiighiny Lo
retherwied, the I@erq@@cnd dhd 35 g@iemny ada Qb ekmlehbetad vingt ed
het er ocycl refers to WOPC25

RRoN AR o fietaroatnsmia (BIRTEB T 52 heteroatares Kingaendently
P&IL t@b 'f%n‘?"su@‘)blr] loXy@éé éﬂgf%rﬂ%t?cggé}{‘dP%Ily géfu‘?‘%}ﬁ?j %rq’ully

S|ng e ring, ring or iralr
ss*,murdte@detanbd:ymhwrms mdrladla@r@nms:s@dh as epogy,iaxiridinyl,

Hekrah rclinanyin KB EFIbg . GrydroRUGFgaparRIY, N-

ISRy il 2R b A s .
mrez@wwh 2Hmiyraysyli Aidipydanydy ﬂd@remghylasxaxinyly morpholino,

l :
SRS AR et Rt S haR i r e
'Wh@ﬁﬁ@dlbé‘ﬂeﬂyés bélﬁg d@ﬁﬁ’cﬁrﬁdﬂ?{/'sub@hﬂﬁéd d{HB’ artlaIIXI satur?ted or
eraziny yrazol i di ny 2H pyr anyl

ﬁatblﬁ@tﬁyl | hetemngla;g rou mimqmbeb unsyubsinitedon m:nb@thutadm,th

2‘
G VA G S RO sl Ry

sdhsdtbd fioadthe gﬂib@pnﬂfsiulbéhiu)én@sﬁﬁéiéé“béfbv@ n thfeldéfh‘ntlon for
saturated heterocycle group may be unsubstiuted or

sgubstituieded Avstibstityies! hgteranyelie uagunqlu@eﬁ groupgpihereinthe

ooy bR s B 850 1 B o BRI e Pt P
otmﬁymobenmfnmnyw 3-litpriroindoBdl. 2 31N|I$}kd?§bérﬁzdtﬁi@phenyl 2,3-

| I"ud wh t
nﬁtwi abyerabiazohp eta ilken Supstiviedy napenmactzpup i

Ry bR P e AR Sadshengeoil eelepte from
b i o, b,
Jrephered heefasich shlaBiep: gd%ﬁwarqw@ﬁ%@s)alkoxy
(afﬁ%/lo@)a%lﬁd gC1(-@§)a¢@l %mrrgsa&.ﬁ(ﬁh d‘%ﬁ#hocé’r{)&ylate

eroaryl cI e

f(l.e0 G- c@wowwm) ()ldﬂatdi{ymd)kamyi mompﬁefembly with 1 or
P iuudenss spentenfis et faTat el € keioyciagiy,
KELRI(IPBMemBBFLdTRERIOAST, 8- 30 6¥mbiidardd REterocycle, or fluoro.
The heterocyclic group may be attached to the chemical entity or moiety by
any one of the ring atoms within the heterocyclic ring system. Similarly, any
heterocycle portion of a group (e.g., heterocycle-substituted alkyl,
heterocycle carbonyl, etc.) has the same definition as above.

The term “aryl” or “aromatic carbocyclic ring” refers to aromatic

moieties having a single (e.g., phenyl) or a fused ring system (e.g.,
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2 substituents independently selected from
(G -C3)al kyl, (C3-C6)cycloal kyl, 25 (C6)aryl,

w@G20modaeed- het eroaryl, 3- to 6-nmenbered het er BCyHB2004/001357

®C26B0®k 0. The heterocycliclfyroup may be attached to
the chem cal entity or noiety by any one of the ring
atonms wthin the heterocyclic ring system Simlarly,

any heterocycle portion of a group (e.g

mephathaiend, ardiuasene upleshauitoene, btn;)er/éad:wmd:ai argrdrouplis a 6- to

FDripbmiared areman corbacypis g A indicared s beIng

S i
¢ u@g%{dll? ﬁgﬁgg@iééﬁ tng‘é(ﬂyPQrv@%p%orgg gsgﬁrfgbstlﬁf&f‘aﬂ Sul¥titdted

MY d1B2 00 MoDe £8 bstltu emzs(aoa‘matﬁy nQ aphlteﬁhlae rleree substituents)

THepa RNty SBRERENhamie orGind of substitiBhS Tt beindrBthe
VeaRitioRdbF efuddtifged®iSubstitel 'aWIajrpr§ uﬁrﬁxdé Hichdin oft he

aryl groups may be unsubstituted or substituted wth

@nematic minieties (i biphenyl, tpirbrayabhgnyloapathaly reta.). When

SPBETB dhe el %‘f@?%%’@%f%&mﬁ?{bﬁﬁﬂ?%%Wtﬁ”11 oo

fsabstitteht intspetdentFuiddtbd fitn €C¥C4E1|lel P(Ezl-(Dé)ka@ﬂyla aryl, |

chain of aromatic noieties (e.g bi p

hetqmandi 3- tsrﬁsmﬂnm&iﬁﬁimt@nocy@lﬁcbﬁomw@w%ﬂb@&q i gyano,

ORGP T SRS, o] AL A P KIS BFbAS 1 36,

mln&a%MManfWé dil.de (9 C3)3"W| O IXQODI-ENHH’) oad mor8-
ere

fpg%fg:rfﬁy ah8r 2 %@aﬁ@%& S 'Pé@péﬁ‘?%fl'ﬂb’o;&}hl,e&rﬁgiﬂog‘l&;(%g¢r4)ﬁ'('§)/|:

SHOrBARIE YL PRy, OIGHEAPNORy, IR offyn may b

@bizeheg |tcethH clitrpical emltybrssmbmtyl bwany sneraxﬂﬁnmndmainl atoms
seéwec dfro (C1- C4).al ky cyan
Bt g5 tﬁ'as( SinyiaEl i eyl BRSOy S aratic

&n |
ORI ST 1 IO Y 4 o
g@israbavel y, the aryl portlon (i.e., aromatic noiety)

cane a0ty BREErG Rk beteFaarcBith it riteis i prtiatic
nﬁtﬁbﬁé@@bﬁ’t@%h? gf ie38t ofieheteratoin 6. ?”&i)dygeﬁosdﬁﬁreﬁltrégen or

contalnin ast one heteratom
§9mmmatIQﬂStth@§mi Wﬁhlncﬂaﬁbtmla@mmb@mr%‘@matw ring systerm-

I8 e dATOA DL B PRRf, e EE el by
enasturanyl, oxazolyl, imidazolyl, tetrazolyl, triazinyl, pyrimidyl, pyrazinyl,
thiazolyl, purinyl, benzimidazolyl, quinolinyl, isoquinolinyl, benzothiophenyl,
benzoxazolyl, etc.). The heteroaromatic moiety may consist of a single or
fused ring system. A typical single heteroaryl ring is a 5- to 6-membered ring
containing one to three heteroatoms independently selected from oxygen,
sulfur and nitrogen and a typical fused heteroaryl ring system is a 9- to 10-
membered ring system containing one to four heteroatoms independently
selected from oxygen, sulfur and nitrogen. When indicated as being

“optionally substituted”, the heteroaryl groups may be unsubstituted or
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benzof uranyl, oxazolyl, imdazolyl, tetrazolyl,
triazinyl, pyrimdyl, pyrazinyl, thiazolyl, purinyl,

whemziopdsdrnzol yl , qui nolinyl, isoquinolinyl, PCT/IB2004/001357

B&25808A ophenyl , 25 benzoxaz®lyl, etc.). The

het eroaromatic noi ety may consist of a single or

fused ring system A typical single heteroaryl ring is

a 5- to 6-nenbered ring containing one to three

isabstitatedowith iongepaendeensubstitiednds (preferabiy roxpgee than three
eter

S“hgﬁ o3RS I 2RER 7 BBt B e 3 g S GL RN tistea
Wiﬂﬂé@damldr@fcfrewbdwteaem suui,ﬁﬁﬁeégﬂmﬁbl y 30

ted from oxygen, sulfur and nitrogen
|hﬁmroatmdaiaxsm@¢¢tm§ areqysefesably Isubstityéad withdldor, 2 shbstituents

Vitsrom iy SRR ool SANYT ekl i, A, heteroary., o

$6/BShbiribeped Wetdtosyiste, Wrofiyy, @hr Sfludrocios, é%rﬁf eryakdny, (Cy-

no nore than three substltuents |nd£e:gendentl

Sa)alsoxd arylony.tareings apCeraliell @mln@u@r{ -Ga)alkgaming, 6v

ERaBBE 18 CHGHAVES  GIOPH:) SEHInSHEBIEr bR or
Suqistitusresl inddpendiently 2eleoteslt frdme (‘EﬁC@)allM&ﬂ%\@&ﬂtnd)&

sel ected from(Cl-C4)alkyl, SCZ C3) al ken
BH PR A0 KRN WY D T @«&%alkyl amino.
I

FHsigtorde it Bu riit g R led Ek?nﬂt%é”ea“&?“ B3 g by

ainyrone @‘lrtcei'mmnmswatmm atandgtic eng syste;n e.g., imidazol-1-yl,
Cl- CS efera

Weikiagh %ﬁ@lﬁ%&%ﬂa%@ﬁﬁ?&ﬂo@wa%v'oﬁw%ﬁy BapuiegryT

?’?sh?é%y'aﬁ Bfde-E Skt REhgYoan[Bofhal &0

ineteroacompatimeigty ref/a hetea:oamfhedhe’@rmafeylob(yrh eal(heteroaryl)-
M_)%r r‘{ﬁl e% béﬁﬁi aﬁg@ggeqbﬁ:‘ 8;23 atlo;/r;s within the

i m daZFHe t%n%' a;:ylmréi’éFé)io H‘ycbfbgeh @I%Z@wany Eatu;lated or fully

pyri d-
pytu retegt qualé/I nrparauai/y saw@teﬁmre‘u hasstu rap‘.@d thetb¢r0(:VGle, aryl,

FRE TSRy ISt ¥ oSty Borglipdy o &afRie Ak inclyges
PROFpSIshidibas I(@ﬂ()%;alleémwe gh ¢o:trﬁ>vlrrac@t9w brom@ﬁyar ButlyByl,
hydrogen, al ky artlaII%/saturate or ful

é/atefvlaf:aarqyyctfbsﬁylayetyl 546-1i (861Gp) Qﬁ'&&"@@'b@ﬂy\‘@lgy
bR BbE e Eun om0y

Idyclohéﬁﬂcéﬂ)(mynlm@ ) Méro@?cl{@arﬁﬁhﬂl (ean ppj/rrélﬁingylcarbonyl
acet propi onyl , but val er capr oy
tpybrgi/%?a@% car@peyl) P'P@@é”@éﬁ%‘éﬂ‘%a@@?fw%‘%ﬁfwnﬂe g.

tetrahydrofuranylcarbonyl, etc.), aroyl (e.g., benzoyl) and heteroaroyl (e.g.,
thiophenyl-2-carbonyl, thiophenyl-3-carbonyl, furanyl-2-carbonyl, furanyl-3-
carbonyl, 1H-pyrroyl-2-carbonyl, 1H-pyrroyl-3-carbonyl, benzo[b]thiophenyl-
2-carbonyl, etc.). In addition, the alkyl, cycloalkyl, heterocycle, aryl and
heteroaryl portion of the acyl group may be any one of the groups described
in the respective definitions above. When indicated as being “optionally

substituted”, the acyl group may be unsubstituted or optionally substituted
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cycl opropyl carbonyl, cycl obutyl carbonyl,
cycl opentyl carbonyl, cycl ohexyl carbonyl, etc.),

whedoenoayc| i c car bonyl (e.q. gyrrol i di nyl car bPeiE/iB2004/001357
p|

- 2- one- 5- car bonyl , eri di nyl car bonyl ,
pi perazi nyl car bonyl, 25 tetrahydrofuranylcarbonyl,
etc.), aroyl (e.g., benzoyl) and heteroaroyl (e.g.
t hi ophenyl - 2- carbonyl t hi ophenyl - 3- car bony
f\Mnﬂaﬁge ngmqmﬁantuems ﬁupucatw angrtedhiae sqbstltuents)

oo A sectii o Ind GG SPeupRf Ry i perqypin the

td@‘lrﬁtidﬂ/ﬂo,r ‘Sytstidatelly br tHe@éIRYIOGymd)&kylahﬁier@é%Ie aryl and

heteroaryl rgortl on of the acyl group may any one of

@3 of theeaci groyp maé/ bﬁe?zl&ﬁitt'#t@d &ﬁe‘ﬂ@ﬁ‘rﬂﬂbﬁdrﬁbove

Qﬁ‘é';‘? P{%@%ﬂ%@%@ﬁér&éﬂ?& S BSEREG Yespastivee,
opt i oriEhé terautssibistituted! é{&@é[ﬁ%ﬁﬁ;ﬂ&ﬁ\/l%’bng@'ﬁd SRR @haof
wi th one rﬁgubstltuents (typically, one to three
sfueget Y 'b?éﬁwns nabatseseBmanndbe a&t ddowe e itre ggneay
(%‘r'%bﬂt §e skﬁl&@al E’?FT[ aw tl'\é} thg%ubgﬁ'{ueﬂ d L8l B

tltut he erocy cIe
aaejectamh @o Asemenoiaobvlerw affect tbé pHaaemacglloggJad) uhanmjzerbﬁcs of

T8 Sopintiin, diad el MeBe Vindig Bsé PEefErianerinne
tSﬁlfﬁblé shsdtith e dor BRP 6f friecgrolips %l@?‘hédi Apbovaittighd R

for one or nore substitutions that are comon i n

aﬁ&)alkb‘b‘(\@w@'z)cwdoallsﬂ EneCaalkenyl (@eﬁslaﬂqd'dbwlt Bqd,e

el fOEFhnbRngBRef” helElo: ffisR romi, iodo

rray flosto), agana) hydr@kﬁlc(mf(lii)él'kéﬁy ofr %/lo(ikxt mfrglawqma#cémo

adversely interfere with the use o canment
3G tGnalkyithiesanithioneminermang- of dit(Fa-Ge)alybamitd, mpaternary

S5 5 40, PP ST £t

- G(@)M@W%@y{@i@g)@ﬂw@rﬁmohémd €1%s)alkPhifb Ocyanoamino,

br.onmo and oro), cyano roxy, P-C6) al

dWW - CatRmR ot (oA IaBtd) (C 1E bt Sy m Shybal @lyycyl

A A B0 ol RIS A . vt

@g&aihyla@ggx&r;dt crz)l:mlmnatlons{ tﬁbré@‘) ?*(]:;t_héOga% Ef Q)Ibﬂlﬂ:l’rbd
r QX a m No a
P HSARTS, SURR AsesObelieg Al sk oiases s aryhey he

ol e iy G KobstobYbotnCh ?ﬁ”&ﬁf’d%fﬂ%w%ups may be

tSthe‘(tﬂlecCthhldm Gr(m@)e sulbstitwgr@d (@ﬁlo?ﬂymme/to ﬂi@ed substituents
conmbi natj ons t Intecaeossiute )
EapliRhBnast e ehrlo sUnp gt e A hARH PehelspaDksvbsttuted
athsdycli®er ﬁétéro@iclﬂ:'b@oup may be a fused ring (e.g., indanyl,
dihydrobenzofuranyl, dihydroindolyl, etc.).

The term “solvate” refers to a molecular complex of a compound
represented by Formula (I) or (Il) (including prodrugs and pharmaceutically
acceptable salts thereof) with one or more solvent molecules. Such solvent
molecules are those commonly used in the pharmaceutical art, which are

known to be innocuous to the recipient, e.g., water, ethanol, and the like.
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al kyl group may be substituted, or both the aryl and
the al kyl groups nmay be substituted with one or nore

waamgodeent s (typically, one to three substi t PERTBE004/001357

eRC2G808An t he case of perhal d8substitutions). An aryl
or heteroaryl substituted 25 carbocyclic or
heterocyclic group may be a fused ring (e.g., indanyl,
di hydr obenzof uranyl, di hydroindolyl, etc.). The term
"Bl texme*hydedter sefets o thelcomplex whene thexsalfent motguoienis
reg{esented by Forrmula (1) or (I1) (including prodrugs
harnaceutlcally acceptable salts thereof) with

one OrTHE P YPryRictingrS@! &S‘Pgsr@ferssw élgﬁbst?tgent that is
nol ecul es are those commonly usSed in

peammesbuenplayedrto blogk ehpratest ammwlabﬂb@tlonakﬁwvjub

e P T TCtonef oibuns T B hoRSh s BhSxarm i, & Spmine-

"protdciing grogh Tk sebdthgerttemRlichsd Whananking ¢reliy $Mat blocks or
nol ecule 1s water. The term "protecting group" or

"gtedte the aming &instipsality in e @cnapou@d Suitablelgmino-protecting

FTBUBY Sitiods Bogst fudtodtest chuBBNERRERIBOCY or oups
ohsertz!yb@cammyd(CE@)rarﬂ(@ﬂﬂbﬁenﬁﬂeﬂ@t@ﬂ&ycamﬁr@c(Frﬁ@c)

s.a substituent attached to an am

gé'ﬁi'%lﬁllyo% kBYJPXY-prefesting ogreup” 4aians i @ ﬁé'bﬁtb‘ih@ng ppa |hb{d roxy

8BRS (1 DRl RSl SIS protetin
(gB(m?p)s whﬂ;.udg/aoe:tybamd)sﬂwl AC&rbo&mbrotectmg group” refers to a

SHRSTEAEST B B CAroRay St e Plasks O Grotes (bl dasamy of
?ﬁﬂ%ﬁf‘éﬂ"ﬁy -y BoRiHoA ?2@%@2‘?&??9 S UEEE IR CHACRI80-Ph,
ayenpethyh®-grimgthylgilyl ety o2-tripreshdsilyl Jeghaxyoogthyt, Qf—(qaas
oBtRoeBUeh=E 2 - nirpie B PRl arisioReisRoshino)-
Céth?lomtrd%ﬂﬁl %HI tR8 nuéom a' gé‘delﬂgledes%k@%ﬁ 8PpFtectiny groups

cyanoeth -(trimethylsilyl)ethyl

and meﬁéisw ISQGI vIVY eGresnaniiratective grpugs in Organic Synthesis,
| sul f | hyl ,
TR PR ATl BT W Eroet iyl and the

like. 'FHHpﬁr&@ﬁ‘ﬁf@bqﬂ@t&sﬁllyI@ﬂ‘ﬂe@ﬂv@én@um”%ééﬁg afldHent of a
and their use, see Greene, Protective Goups in

QAiERAUNIiihRaypsent Iuwmlqwmay(l)exr%tﬁsnr meventsitke pagiular
@sgébee Bphé‘@lgn LDGIsBRA [HRhtlohuBtd S SR rERUBS alifiRalss

anoun
one or more symptoms of the particular disease, condition, or disorder, or

(i) prevents or delays the onset of one or more symptoms of the particular
disease, condition, or disorder described herein.

The term “animal” refers to humans (male or female), companion
animals (e.g., dogs, cats and horses), food-source animals, zoo animals,
marine animals, birds and other similar animal species. “Edible animals”
refers to food-source animals such as cows, pigs, sheep and pouliry.

The phrase “pharmaceutically acceptable” indicates that the substance or

composition must be compatible chemically and/or toxicologically, with the
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conpound of the present invention that (i) treats or

prevents the particular disease, condition, or
waele@enggey (ii) attenuates, aneliorates, or elPCi/mEDELE01357

re synptons of the plrticul ar disease,

condition, or disorder, or (iii) prevents or del ays

the onset of one or nore synptons of the particular

25 di sease, condition, or disorder described herein.

Wibef ingredigntsrramprising egorroulatinanand/eathe manreakbeing treated

g&g@gﬁ animals (e.g., dogs, cats and horses),
rce aninmals, zoo ani mal s, mari ne ani mal s,

bl rds Wt@hﬁﬂtr&&tlﬁg" Hirein] oRtirespAGHE BmMIrEEE Dot preventative,
animal s" refers to food-source animals such as cows,

dr%spr%é!@\@t'ﬁrﬁﬂcb%u'ﬂ“iﬁ trgatm@. phr ase
" phar nﬂ?@i&rh{%a‘rﬁéfdtﬁ&t%?ﬁ%@kﬁnné AbGALES ttogfi(ér +RSdulation of a

subst ance or nust e comp

odermiabaidigy r@(m]lft@f réfexs tothegastvatiyn owdtabctli\mtlo\ﬁlbf a
2004/ 944 1 PCT/ | 82004/ 001357 PC25808A 19 ot her
EeCeRYr i ROrRycaplgy ?hjgalﬂ‘ii HiaY aftdsoan egenist, partlal

r@grsmét PRBR% AGGREC dntddiridib treating”,

t
eat ment ‘rac I?ﬁﬁtagevent ative,

'Bm)tmm ‘ammtagnnlsathmqb.aids tmth\fell anm@bm and péhigal
a cannabi noi d receptor” or

%@9?’5?% ﬁSWe?IaaS %é(ﬁ??‘o?o"f‘gﬂﬂ I3{Sr eceptor* refers to the
act | Vthé’férﬁf“Gi?—ﬁ%be\!&t‘dr%fé}% t8 th&@ﬁﬂﬂéuﬂ%&pf @&%w

For exanp e, ligand may act as an agoni st,

Lpomapinoid l’ﬁ@pﬁ@r agoni st, antagonist, or partl aI

t The t t
o 20O o B RS P TSt iy
| iEHRE BOMNISS)Tefelhe cbﬁfp@sm@&o#bﬁﬁmabqg (rlge(ﬁw)r and QIv),

the G pr otein coupl ed type cannabi noi
Tedugsitesehhanaeacesticay apﬁ@rstshle saﬁsaﬁttm@nompouh@sand/or

T6R o BhA HyaloAED G LTSS b G Rbol I e ARIBBARgs,
tdsawelbés almemﬂﬂwmﬁél%é(lricwdﬂfglelﬁbié%(ﬁsémbt'§a|% ehBﬁtlomers)
ounds and/or prodrugs, and hydrates or sol vates

dﬁufpmeré@ﬂﬁd%ﬁta@lcal@elabgledmmurms@dr ugs, as well as,

all st ng .

o | o S BECAURES B LR RRIP B pionate
cvopatioits . desexm@ehlheefoﬂbwmg rchehuktalf‘p‘ncdé@\/ues\igﬁd!es a

circles wit ri ng designate

pyrazole ring w en is a nitrogen and B is a carbon; and the chemical moiety

designates an imidazole when A is a carbon and B is a nitrogen.

N —N_ N

OA-R° __N-F° | >R’
; N
R' R' R’
DETAILED DESCRIPTION
The present invention provides compounds and pharmaceutical

formulations thereof that are useful in the treatment of diseases, conditions
and/or disorders modulated by cannabinoid receptor antagonists.

Compounds of the present invention may be synthesized by synthetic
routes that include processes analogous to those well-known in the chemical
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20 aromaticity. For exanple, the follow ng chem cal
noi ety designates a pyrazole ring when Ais a

W(mrztlou/@ ptand B is a carbon; and the chem cal POI/E2904/001357

9§héhes an im dazol e whenZh is a carbon and B is a
nitrogen N> RO A~ RONN ROC N RRR DETA LED
DESCRI PTI ON 25 The present invention provides

conpounds and pharnaceutical formul ations thereof
w@nts, partisularbrinllighhot the desssiptiencoptirpdsbereys, The starting

PR bls A% g AbfaRL o HiRBlRoR ARfieRiR sl EE AP L Nidtich
ICheRicRR(MiRyaukees W) beare rshdily pwml’eetusm%( ristiheds Wet
i ncl ude ﬁrocesses analqgous to those well -known in the

&neminctal thogs stillad doiheart pees. sepRiEddvL IS thodscaesally 20

. | . r i .
ERPIDRIT LG, ol el phrekOf FBRENE 1 rcani
%élé‘m—h@%é’w Cﬁva@ IW}nésa(lﬂ;cla\fvnfrorEr(mmaQQaadu) oeBeslsrkelinsas

rpc emcas wauykee are rea
pranohueh derioiganigehenchannie, »A+\é\(«ﬁdt §W‘H8§%V§F‘J?91 Berlinn

Eﬂgu&lﬁg s&ﬁpﬁarﬂer&%gggb‘%ﬂ/‘aﬂé{blﬁq}lé‘g@@B%ﬁ&@f@éﬁl)ﬁe’s atabase)g

cri oul eser an ser eagent
f or Ofgaiillustrayspbeoisss, the réadiihn SNriea}es dmlcfédrbelow provide

O C IR R Y "

%%Ii adlkey in'ﬂ&lrﬁéi'jlé’tgs SEBRY ?ﬁ@r’étdiatélﬂios@es%‘ﬁﬁhbﬁ BF theVingividiRil

steln online database)). For illustrative
pseaqztmme@eps r@ertbacEXamples; hectien khlpwc Tewsbskilad pn the aré will

to otenth thoute ftor nt hesi zi n he c ountﬁjI "
ARETE eIt PEERYTIRRICIOUGR A De %%sﬁl'iorﬁyé‘ Sén"e” ve
empburese Agbagh %Be@iﬁé Stdrid AatéHalé BARd lr@é’géﬁtg Al deplcted in

reaction steps, see the Exanples section bel ow. Those

§|R¢ stleemen anHelisgusses belowapiiessitarting materialstand reagents can

%ﬁ& Sgl bE@Q ?@évnggla;\aag%g% 8t cg%ri{}agi@%é éﬁg oIP '?%%ctlon

rmhembalss lraaddm@ngﬂahys ofithe ctPmpeUrRid prapared hietheohetiesls
and di scussed bel ow, other st artllg@g rraterl als and

deggabrd below casebe iisthey nacdiied ikl of tigdiselogurewusing
%gbb?ﬁt)/or%fl cﬂsﬁﬁs‘f@‘\w%&w (PhoSEARNIEAT #feh! 1 ons- I n
y the

S prepare
met hods the preparation of compounds of the present invention, protection

of remote functionality (e.g., primary or secondary amine) of intermediates
may be necessary. The need for such protection will vary depending on the
nature of the remote functionality and the conditions of the preparation
methods. Suitable amino-protecting groups (NH-Pg) include acetyl,
trifluoroacetyl, t-butoxycarbonyl (BOC), benzyloxycarbonyl (CBz) and 9-
fluorenylmethyleneoxycarbonyl (Fmoc). The need for such protection is
readily determined by one skilled in the art. For a general description of
protecting groups and their use, see T. W. Greene, Protective Groups in
Organic Synthesis, John Wiley & Sons, New York, 1991.
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descri bed bel ow can be further nodified in |ight of
this disclosure using conventional chemstry well

wohpaao44o1 t hose skilled in the art. 20 I n the PCT/IB2004/001357

1@&R8O8AI on of conpounds of £he present invention,
protection of renmote functionality (e.g., primary or
secondary ami ne) of internediates nay be necessary.
The need for such protection will vary dependi ng on

t he ric¢haree bbutlines thergererfal pordashuats ope aodld e to provide

condi tions the preparatio mef hods. Suitabl e .
S B ardhe RESes bR ErEin WS B feost b JY osipen, X s a
tHdrid M1 RET8RY R bré’blétﬂwgémw (BOO) ,

benzyl oxycar bonyl (CBz) and 9-

fétHgf enyl ggt hyl eneoxycar bonyFt c) CHThe nee@t‘?zgl

suc ecfiop | readil y_det ey ed by one skji/z.‘_&
in Née aidHlFo'?"ﬂ'?'\&éneral descr /m'/\Un of prot e (

CH,
€
. ﬁLN
groups and®their use, see T. jeene, Protective
Goups in Oganic Synthesis, JohRWIley & Sons, NeRV
York, 1991. WO 2004/094421 PCT/ |1 @2@04/ 001357 PC258{85A
21 Schene | outlines the general procedures one coul|d
use to provide conpounds of the present invention

where Ais nitrogen, B is carbon, Xis a bond and a
and R 3B*are both hydrogen. Et02C\ W Et02C CH3 Et Q2C
CH3 + NHNHZ ~N "N NC CH3 2N N,.N R R (1-1 a) (I-1

b) OR&“1 O N Et (2C CHEMMR¢ Et BPNFoBr NON IEt®CI N CH.Br

RO RR—1-1e) (1-1d) (I-% RA T ON R- N\NTY

/ \ S l /N/N
I rd

N
RO R R

(-1e) (I-1d) (I-1c)

(I-A)
Scheme |
Pyrazole intermediate |-1a may be prepared using the procedures
described in PCT application WO 94/13644. For example, 2-cyano-3-
methoxy-but-2-enoic acid ethyl ester can be reacted with the desired
hydrazine (R%-NHNH,) in presence of a non-reactive base (e.g.,
triethylamine) in a polar solvent (e.g., ethanol). The amino functionality of
intermediate |-1a can be replaced with an iodine using procedures described
in J. Heterocyclic Chem, 24, 267 (1987). For example, intermediate |-1a is

treated with iodine in the presence of isoamyinitrite in an aprotic solvent
(e.g., acetonitrile). A bromo group can be introduced onto the pendant
methyl group on intermediate I-1b using conventional bromination
procedures well-known to those skilled in the art. For example, intermediate
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10 R (I1-A) 5 Schenme | Pyrazole internediate 1-1 a
may be prepared using the procedures described in PCT

wa@ppkiogaei on WO 94/ 13644. For exanpl e, 2-cyanoPGF/IB2004/001357

rRE2680$AbuUt - 2- enoi ¢ acid ethyP ester can be reacted
with the desired hydrazine (R NHNH2) in presence of a
non-reactive base (e.g., to triethylamne) in a polar

solvent (e.g., ethanol). The anmino functionality of
|I|=rtbacamabeat®t$d with N-dmommesuegihiadde (NBS) imthe priiseace of a

FRaRG Fieh SR a2 2 ampsobiyian hik PURKY: reamie
tfuﬁéﬁ&qalw Edn tRA be mtfbdd&@d Ryarsifg 18k bréﬁ@"‘}ﬂéig{er didt8 1-1c

in an aprotic solvent (e.g., acetonitril

grituthecdesitas amme)@cl‘éuzbmttbemes@mm@fm base (esghyallkall metal

t 1- t
gqasﬁ?w&% S BT BTt Ao ettt fomae by firs
rélyingftRE eStartoltite cbﬂb%@fﬁﬁh%b@rb@&h@@@ﬂ 24424 by the
P /1 B2004/ 001357 PC25808A 2 can be treate

vfpfrﬁam@rbpbmam&%mhag@ (Tegystencambefeseyized using standard

ping s
AP ek MAILRIin 16 it R 1RE S| R AR AR, ! dfino
ey Sty

e
BaglEoxide)at elsv&t&ﬂ.tem@aqatuaesc ac?lfs»@m Ry asidification. The amide
TP} 58 T RAHRA R SBBOLAPLAMIARY o 5, LB i 1
b p ot s e sty s o
pﬂf@ﬁ%g@%ee w&rcrdI 9%' @l%pl@ﬁ%@éﬁ@ﬁ@qﬁﬂ@@rwg Hewgdhe desised
Wﬁﬁl'ceamd g@ @(UH)Q) or‘ #H Péd@%ﬂt ng‘?’{ﬁﬁﬁ ffﬁé‘@fé%)?hgg)?ﬁ gé#rakls-

a str basé pot
e(trmr@tnghbmep’pmlema]iadmmqfﬁjlalnd\mm‘y flacridefat eleviated The

3m de tI | nk(e\eg 985e e formed using standard

B FHHS g | PVt )eat ment with 1- propanephosphoric
aci d_qy@dn§e ANNYSHFAEE a2BGtelfol ﬁié“é’;hﬁﬂbéi@ of Ebﬁgidu}ﬁgsyﬁﬂne
R1L group may be introduced by di'splacing
gresgntusyenfioneheresh isditrogenoBiis catbcm armg(ua-mrfzzac)(sz
tin reagent (R1SnR3) in the presence of tetrakis is
(triphenyl phosphi ne) pal | adi um{ O and cesium fl uori de

at el evated
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tenperatures (e.g., 100C). Schene 11 illustrates a

route for the synthesis of conpounds of the present
B i s carbon aneCi{IB2804/001357
-REZFBBAPAR2D) - . WD 2004/ 0944223PCT/ | B2004/ 001357
PC25808A 23 0 Q(CH2)2Si (CH3)3 H Et 02C O Et02C Et02C H
R N\NR 7,\NR NN | Ro Ro Ro (I-2a) (I-2b)
(1-2c) R4 NO R-N'IN lo R (I-B) Schene II
Schenme Il details the synthetic @(@Ht)g;i(mr)aconpounds ofO
structur@11-BB. 5 The startiig 3-fornmyf subst it uted
sing conditions ~ 72
anal o s ttb those describ n P. J. Connolly, et
al ., (B Gprq. & Wed- Chem{Léit., 9, 979-884 (1999)°
AR exina nethylene is iffroticed in the nol ecul e by
first FkOeacting intermediatg’l-2a with
(2-(tginethyl silyl)ethoxyngthyl )triphenyl - phosphoni uhzc)
1o chﬁE%JrSFde in the preseng§t22¥ sodi um hydride to form
the siloxy internmediate | _ 2b. The siloxy group nay
then be renoved by treating internediate I-2b wth a
strong acid (e.g., conc. hydrofluoric acid). The
desired amno functionality may then be introducegs by
treating internmediate I-2c with the appropriate am',(lle
(R4ANH2) wusing procedures discussed above (e.g., ]OS
treatment with sodiumtriacet oxyborohyd ride and
acetic acid, in 1, 2- /R
R' AN

)
R0
(-8)

Scheme Il
Scheme [l details the synthetic route for compounds of structure |-B.
The starting 3-formyl substituted pyrazole 1-2a can be prepared using
conditions analogous to those described in P. J. Connolly, et al., Bioorg. &
Med. Chem. Lett., 9, 979-984 (1999).
An extra methylene is introduced in the molecule by first reacting

intermediate |-2a with (2-(trimethylsilyl)ethoxymethyl)triphenyl-phosphonium
chloride in the presence of sodium hydride to form the siloxy intermediate |-
2b. The siloxy group may then be removed by treating intermediate [-2b
with a strong acid (e.g., conc. hydrofluoric acid). The desired amino
functionality may then be introduced by treating intermediate 1-2¢c with the
appropriate amine (R*NH,) using procedures discussed above (e.g.,
treatment with sodium triacetoxyborohydride and acetic acid, in 1,2-
dichloroethane). Cyclization to the lactam may be accomplished by first
hydrolyzing the ester to the carboxylic acid and then cyclizing to the lactam
using procedures analogous to those discussed above (e.g., (1) treatment
with KOH, EtOH, heat, then acidification; and (2) treatment with 1-



di chl oroet hane). Cyclization to the | actam my be
acconplished by first hydrolyzing the ester to the

W@ 200B0%4ki ¢ aci d and then cyclizing to the | ack@mB2004/001357
BC2880pA0cedur es anal ogous t @4t hose di scussed above
(e.g., (1) treatnent wth KOH, EtOH heat, then
acidification; and (2) treatnent with 1 WO 2004/ 094421
PCT/ 1 B2004/ 001357 PC25808A 24 propanephosphoric acid
probaseptidyphioridacithdydlici iHydlideiand triethylamine in
di.chi oronet hape). Schenme | | | illustrates an
Aickipromethang)nt hetic route for the preparation of
conpo [ ;
i ogorers L NSPRERE ahetfiahic SRRt fodig Br the preparation
afsompdunsisrafities phease b ireventiohdvimrdiX is itrogend i€ tarpn and
to.provide a, Co d of formula |I1-CC where R3a

s i BPORD e Rbmisodhusy g Syaine g B corepound (-
Eﬂﬁcbr&iﬁe]aszn% nd of hhitaR® wheré R*3ahd(dr #8P)are Mt
NHR4 HO2C Et RC Et QRC CH2Br "RL NA\NRL N\ N ~ /NN

RhanRydrogem (1-3d) (1-3c) R4 41 R NR3a 0 O NRi b
R-/ \N~\ NR- NRR (I-A (I-C

EtOzC CH
0 EtO,C.__~
NH / A\
/U\/CO Et —_— 2—> R1 /N
R1 2 1 N
R (@] I|?o
(I-3a) (1-3b)
| J
NHR' NHR*
HO,C EtO,C EtO,C CH,Br
/A - \
oA Ax ——
) i i
Ro R(J Ro
(I-3e) (1-3d) (1-3¢c)
4
) R
Rab
\ >
1 //N 1 / \N
R l?l R N/
R e
(I-A) (I-C)
10 Scheme lll

An optionally substituted benzoylacetate derivative can be
condensed with acetonitrile in the presence of a Lewis acid using procedures

described in Heterocycles, 53, 2775 (2000). For example, 4-
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10 Schene 111 An optionally substituted benzoyl acetate
derivative can be condensed with acetonitrile in the

W(p)rz(mg/@mel of a Lewis acid using procedures deBRCY/iBzea/001357

O8focycl es, 53, 2775 (2390). For exanple, 4 WD
PC25808A 25 PCT/ | B2004/ 001357 chl or obenzoyl acetate
can be treated with CH3CN and SnCl4 in a nonpol ar
sol vent such as toluene at tenperatures ranging from
oehlewbesarpylrcetgtecar bei trratedwmdinatidsCNZnd Solien sandrpolar

el @ Bl ABMR Gt BrBlid ME oo Ve et aive
tihterpTeetiets 48a0f Condermsitioh B 220k Bh éﬁfpré\ﬁ\flé’cél)ﬂsl.ﬁiéﬁfhted
as acetic acid can provide the pyrazolyl ~derrvative

|hyshazine plgryatiye lipa suitgble sehvems suslgs eluenerio the presence of
{
L e Sy

\mmw@wb Elbhak)(gmmbe(e e btfohhd)gna?ﬂbéﬁht@d)duce%bont@ﬁhe
-azobi si sobutyronitrile (AIBN) in

t th 2,
crfﬁw@i‘ %éf Aing P&@eeyr%&ar@lemew ihespslescribed byﬂ&rth et
SRRSO b T 8" A7 e Bl oo

pnay bedreated WIchLQSaﬂomueubuty?mtw(m BN)AR ceﬂjbrbt%trachlond e
the ester gro

Rt P St T DOV SiauaanIiacY then kg dispaced

AR UeRg the Sama TRt Procefifps

sliseusspd @b@wre @Ommumﬂahﬂaran loe fm‘pﬁaddw fitsi hy%zvlmmg 1(:jhe
ta t

T Rhpie? el rolREioEhy oGt o7 heatite idhege weo the

\Mwwell-prbéecﬁ.lrle@ WdANBs88 @aRlierS ‘&ﬁn@ourﬂﬁi Rsrﬁé B@ fuBh&r -

bronp)) in the presence of a base such—a tassi um

meqdified s pDivesGompoued 4€ by Qtiaalnlngmlecnntwosmmm gsaLeds on

3 EEc o BORIBHE AR, 040 By Ve b R
ftioe dbbieed reppsng (REF- leand/b@W@U_n%ePé L@aqéa&lhg g%@ﬁ eé?fch a

i nyenti on vvhere A is carbon, B is nitrogen an

group (%ed-1 beame)dn thaipresenee @ﬁacbrase(am:bwajpwta@smm
PERA SRR B 0o ER ARy 2R R i foratures
280h 0 Frbh2 17847 fd B2EHA4ERDERETEre. PC25808A 26
Scheme IV illustrates a synthetic route for the preparation of
compounds |-D of the present invention where A is carbon, B is nitrogen and
X is a bond, as well as the modification of Compound |-D to provide

compounds having R* and/or R® that are other than hydrogen (i.e.,

Compound |-E).



O COREt OHOOREt 1,-NNH2 Br RI-NHZ + RCN Rr-~ RO
RI~NfN (l-4a) Ro (1-4b) O CH3 Br N Br CCRH Br COREt
WEDENIHOVE ~/ ---\( RL NN R -N N N E RLi NNf  NPGR/IBgN4/041357

PC2FBOSARO R (1-4f) (T-4e) (-4d) (1-4c) 4 O NHR4
Pg' N R Pg' N7TR Br H Br Br H2C R--N //N R ,NNf N -
RiN// NRL,NNN ~RIROIROIRO (1-4g) (1-4h) (1-4i)
(1-4)) RARARE ONRONHN RbPH®RC RL NYN
RLNN*NRL NNN RRR(I-E) (I-9) (1-4k) Schene IV_

Internmediate I-4a is prepared by Eggt e
appropriate anine having tNig desire gr pup Wlt COEt
t 1 iRIRENW akadN num unde’ Npert atBbspherig \

conditions followed by coptlensation with th RVN\(
appropriate cyanide having the desired R grpup. Lo
Sui t abl e ani nes i ncl ude §%bst i tuted phenyl 1 nes .
(e.g., 4-chiorophenyl am ne, 4-fluorophenyl am fiéb)

4- br omophenyl am ne, 4

R
(1-4f) (I-de) (I-4d) (I-4c)
‘ 4 4
Pg. R R
9 NHR? N7 POy~
Br%}\H Br% ‘ Br% H02C7_8
RN N — o N_N — 1 U —_— y
R y/ R/N /N R1/N\(N
0
R RO RO RO
(I-49) (I-4h) (1-4i) (1-4))
R* R* / R*
| 3a | -
R HN
o=N N o N
K O
1-N_ N 1-N___N 1-N__N
R \( R \( RN\
RO RO R0
(-E) (-D) (1-4k)
Scheme IV

Intermediate 1-4a is prepared by treating the appropriate amine
having the desired R' group with trimethylaluminum under inert atmospheric
conditions followed by condensation with the appropriate cyanide having the
desired R® group. Suitable amines include substituted phenyl amines (e.g.,

4-chlorophenyl amine, 4-fluorophenyl amine, 4-bromophenyl amine, 4-
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'éﬁrmerm ally avail abl e or easi|

WO 2004/ 094421 PCT/ |1 B2004/ 001357 PC25808A 27
i odophenyl am ne, 4-cyanophenyl am ne, and the |ike)

wWEoHaI22-yl am ne, pyridin-3-yl amne, pyriPRCTIBRog4/001357

aCRE808Aubst i t ut ed pyridinyl 2dm nes (e.g., 2-

di met hyl am nopyri di n-5-yl am ne, 2-nethoxypyridin-5-yl
am ne, 5- chloropyridin-2-yl am ne,

5-met hyl pyri di n-2-yl, 5-methoxypyridin-2-yi amne, 5
Jodbpemyg amide d-tygihopleariyhamine, and the like) pyrldln-2-yl amlne,

onaR AR, BidiEay o SHgetiieei vy BMines 6., 2-
%Hﬁth&lﬁhﬁ%@frldlrﬂﬂ%}ﬂﬁﬁﬁhé U ﬁ%t pyﬁﬂﬁ'ﬁ B8 shfiRé ya-

am nes. Suitable cyano conpoun i'ncl ude subst’it ut ed

beerepyridint2yl aming, S-metilpyristie@zynbtméthexy@yridin-2-yl amine,

ASBABSTERBAL, b SR RBIOTRARTIABLA S e rp e, anc

Zothefcdmuedrepiy a0aildblé be easily synthesized substituted or
2-chl oro-4-fl uorobenzonitrile,” 2-

dms(_t,yb@tm.liqﬁ;am epdhederocaryl |a§n|nes Suitable cyano compounds

b BER G B Sle S, PROBOIRANIRA 1 ut e

Hudrdbeveson(tgileg 2-méttrygbenzénitiie, qz-ﬁmth*]laeﬁ@an&ﬁtm, Diher
esl| ze

%lprqhﬁr*@enEmleuaéuwﬁvmqhe@aoaltrye, hh?é@é‘rfb@@rpbenzonltrlle 2-
rHHI%Ho'@?%ﬁ@béﬂ%@ﬁlﬂﬁé"?ﬁ%l%eﬁﬁ%gn ﬂlé)f? frgé?ﬁﬁ Uce

pr opi oni ¢’aci

tdidoropehzarittile -andiihexikes, @am\bkmdfsﬂttﬁe(d'lpyhmnééz(@be 4-cyano-
ter |-4p. u n ocedures anal ogous to thos
xgglprml a,(ﬁiacﬁhgr ccpmmerm@{ly gyallablﬂ oy eag@dsyr@h@wed
I
AibstifRdd 63188¥|)bstﬁ9%g%£9\'6} r?‘ete@é‘?\go i opl e e acid

internmediate |-4a a br ono
est er Intetmediate |dafmay dien bea:opdéasedswith@m bfeme-2-oxo-

APAREACK st b BFoRice e alised 4 Tyarend Sagthyaid-be-
FPWO@ ebtep Wbtmdtj‘p%%?‘é@ dnalogbliy & fP)o'tho%rsEng@B&m

-4b usi ng sfandard dehydration rocedures wel

t"@&ﬂﬂ@sé sketlaledn J.oViedeChem., 4Q)r16§>ée(r‘rﬁ%) |H1ure!xmrd)|®,ttbe

AR Ao el L8 Ahd o BB BaR oAl Al ebtanpan be

Irefltfbtéﬁ%lﬂll @p6lat s8ehBiE.§E T;ﬁ@;ﬁ@r%l)/\lntthe ﬁ?&éé}%@éﬁé hfYBase

chloride in the presence of a base

HPi%et $RHIum M@qrbonatem dhe l@ﬁdﬁﬁ@'@ﬁs’lelﬁéfﬂ_rﬂaﬂ‘dz@pgépafe@@om

dj,at
T B AR RIS i Y bR
PScadlires (WlIkhowrHiedthobg skiledfin the afs Ry @éﬁ'gﬂe iRtermediate
in er@yl%@te 1-4d usi ng potassium 30 hydroxi in an

enated mﬁ%tplae@wd@mm@mamanrmm\reﬂuxmg
koifi€ne. Alternatively, intermediate |-4b may be treated with

methanesulfonyl chloride in the presence of a base (e.g., triethylamine). A
bromo group on the imidazolyl ring may be introduced into intermediate |-4c
by treatment with bromine as described in J. Het. Chem, 34(3), 765-771
(1997). Hydrolysis of the ester group in intermediate I-4d using potassium
hydroxide in an alcoholic solvent can provide the acid derivative |-4e.

Conversion of the acid moiety in |-4e to the Weinreb amide using procedures
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Conversion of the acid noiety in I-4e to the Winreb
am de using procedures WO 2004/ 094421

wWEMDALBA004/ 001357  PC25808A 28 descri bed i n A@L/1B2004/001357

IREA5808R2(39), 3815-18 (1981%8 foll owed by reduction
with diisobutylal um num hydri de at tenperatures
ranging fromOC to room tenperature in polar, aprotic

sol vents such as THE can provide the i m dazolyl
alesetipea in Tretdetht 32(39) 38 1H1¢8(&88 1 ) tolmietoby reductlon with

idipabuEiuritr dgdG AT F?rﬁﬁe'aﬁhrﬁgg%fﬁﬁgg%ﬁbﬁ to'fSom
(BRI iSIBE %@@&ﬁasav&ae%ﬁ PR e ol e

um triacetoxyboro
amidazold aldghyde imn2ediateht4g.o€héa aiee)red Banmhedﬂmctrmnaﬁty may

ithn BB neadicatloy fretiing b Gie4d Hith The g opratiats amine
QRéwplzpﬁs.h ﬁromrégerschgsé@ausoé%‘@ | MithehP

cti with S]?dl%m
carboxylic acid group to produce |n er nedi at e
ftnaeatoxytwbhy@lde ang anem acld in- 4,2-dichipreetbaneng Pmteetlon of

e Biind b E4h Hahal Bet @S Wel il i i Trttart Eah Beayice

brﬁetrh@ata@éi |-vw tThe bﬁdm@@ @@éﬂ 1@y tAén BeRBvhverBd into a
reacted w ith Et OCO2Et he product "of this reaction

cabpyliciasichgnugl tpisaduge intermediatedrdidlyciimbireating| vent

Rl LS. TSRS 8, BB o BB yrament

aith caenaiidxi@eaci d internediate 1-4k is converted to
compound | _D by previously described nethods.

Conpmmtfm?flw%ynﬂ%ﬂedﬁt%& s Peiteadtey withia slseng gasm such
s HBRLERAG kol UHRERIC OIS CRISBRA BEF rdgtbiEan be
tHyelrcdy;md with k@ dn tas o &3wolic ot do gRea 4i, 'Mfr@pr@téctilng
DT Ca e b rampyae by eaihads HElldintio thoss skned in the
@%anﬂﬁb%mb%d.@@sg.gnﬁggﬁ%a is ccﬁﬁleﬁ%a 6'c'B duhdTE

Lett., 39, 2319 8), can provi e compoun

Preavdously delsbulsed ateébo@s s@onipeind 1D I¥D whay e ifurther mOdlerd by
ration o ounds IlFof t he prese

EE A ot R 897 OB the CRTGRYIRCAINO the Jagtam
L Czcg%‘ﬁs atgontX ment& &Qﬁg Wﬂ@lwlﬁqﬁé FeSIRet RiXERRLs (R%-L

and/or R -L, where Lisa Ieavmg group, such a halo group (e.g., bromo)) in

the presence of a base such as potassium hexamethyldisilazide (KHMDSi),
‘as described in Tet. Lett., 39, 2319-2320 (1998), can provide compound |-D.
Scheme V illustrates a synthetic route for the preparation of

compounds |-F of the present invention where A is carbon, B is nitrogen and
X is —-C(R*)(R%)-.
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Br HBr Br RL,N/ N RI~-NYN - R1,NYN Ro RO I RO
(1-49) (I-5a) (1-5b) Pg\NR4 Pg\ NR4 NHR4 HC2C Br Br

WOR00M09442N R1--N, "N RI--N\ //N R YRO RO (I - 5eQT/(B206:d)01357

(PCBIH0BANHR4A R4 HR2C R ,N . /N RL,N\ //N RO RO
(1-5f) (1-F) Scheme V The i m dazolyl al dehyde
internmedi ate 1-44g can be treated with the ylid
fornmed from

(2-(tri hyl si | yl') et hoxymet hyOTL{GH,p8ECHL),- phosphong H
chIBrride and sodium hydridg to formthe sil ox

i nt enNredi | -5a. The®sylo group in inter | at

| -5a t hen_be renoved treatment with a str

agtdN(esN., conc. hydrof] yaric acid). ThE& degimed N

am no functionality can tifen be introduced by

treatiRg internediate |1-5R°with the appropriate amrfne

(R4N usi ng procedures di scussed above (e.g.,

treat&%@t with sodiumt oa'ts?] acet oxybor ohydri de afl@®)

acetic acid, in 1,2-dichloroethane). Introduction of

WD 2004/ 094421 PCT/ | B2004/ 001357 PC25808A 30 a

suitabl e protecting group on the am no group can Qe

acconpl iR%ked, by net hods wel | Ppown in the art. The

protected MR no acid derivativeNR'5Sd can be treated NHR*

with a lifthium base such as n-BuLi or tert.-BuLi and

ith carbon dioBrde to give 1-5e. Br

ively, the lithiu fon prepared from |l
I ar tert -BuLi, gan Qe treated with di

?grbon te to give an &r@g\ﬁ iCc ester produc?q/

can be’hydrolyzed with KOH gm an al coholic solve to

gi ve 1-5e. Deprotection of the am no group using

met hddse)wel | (1-5d) (I-5b)
4 4
NHR R\N
HO,C O:S:?
RN N~ NN
R 0
(|-5f) (‘I-F)
Scheme V

The imidazolyl aldehyde intermediate 1-4g can be treated with the ylid
formed from (2-(trimethylsilyl)ethoxymethyl)triphenyl-phosphonium chloride
and sodium hydride to form the siloxy intermediate |-5a. The siloxy group in
intermediate |-5a can then be removed by treatment with a strong acid (e.g.,
conc. hydrofluoric acid). The desired amino functionality can then be
introduced by treating intermediate [-5b with the apprdpriate amine (R*NH)
using procedures discussed above (e.g., treatment with sodium

triacetoxyborohydride and acetic acid, in 1,2-dichloroethane). Introduction of
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known in the art can provide internedi ate |-5f.
Cyclization to the lactam 11j nay be acconpli shed

waisiongoqencedur es anal ogous to t hose di scussedPCDIRRDONM®B1357

PRE2PB08A1) treatnment with KO Et OH, heat, then
acidification; and (2) treatnment with

1- pr opanephosphoric acid cyclic anhydride and
triethylam ne in dichloronethane). Conmpounds I1-HH of
FRosuitzable protéeting gromp orsthenamjno @edploansedectamplished by

ShBERS el 8 o R8RSR S0 con
(HeHea bl \WithL4 Gt Hddd2dudh 4SHBULI ol tehe-BUIRImd3Ractdd With
ORBb ONR3b R3IbR RL/NINRN R-NR RRO 15

cartgn dioxige toIgivg 1-5ee Hdtasnativahe #be 4thiem anien prenased ifiegn I-

. | 1o .
BeAR bR Sep By A g rB B S FR T Rl 38 6ffe%an
Daeiborddic lebtp protiatt whith kanediagiroaed withelOHeith an bizoholic
al kyl 'halides in_the 20 presence of a suitable hase

o ﬁ?{@d_&ﬁ-u@ﬁ_@&ﬁﬁ% %f the anisg|grewp U§WGH§W||
UnolnbAtthd 2 dh @defbec’ﬁ'té’rmé&‘?ét Qf5¢S ‘é;fcﬂ?%t'i 1 Bk 1988 m I-F
in the presence of a lbase sucﬁ‘as tri et ycfam ne rn a
rmalyrv] pelm\r;\c/mpllisleeﬂ! uzim?rprasedméétla&aic:gogjs:te éhowﬁisousl&d

S un =A can o treated with a
Ahovaiin o o) Boaanaotudn Ret FRYICheaio desackbEgalis ansi(2)

k ' i ¥ . .
AU ORIy e RR R Phichytamine
iimdehterdiredtkane)H. Conpounds of Forrmula Il can be

%gpaég%p%%nag m}ol’ Igorsrﬁug wr}ér!al'n R‘Rldé aFﬁlA'op{i\loan%ﬁl/ s’ﬂb@ﬁ%ted

piperidinyl or pyrrolidinyl group can be prepared as shown in Scheme VL.

= H )

N r W NW
(CHZ)nY(CH?_)n (CHz)”Y(CHz)n (CHZ)nr (CH,)n

N R3a S o) N Re'a — N R3a
o) 3b . O

R3b R R%®

/A ! N N
R' N R’ f}l R' N/N

'|?o R° IIQO

(I-A) (I-G) (I-H)

Scheme VI

Removal of the protecting group in Compound |-A can be
accomplished by methods known in the art to give bicyclic amino derivatives
such as |-G which can be subsequently reacted with alkyl halides in the
presence of a suitable base such as potassium carbonate in a solvent such
as DMF or treated with acid chlorides or sulfonyl chlorides in the presence of
a base such as triethylamine in a non-polar solvent such as CH.Cl, to give

compounds such as |-H. Compound I-A can also treated with a suitable
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R3Bb FI~\ RRN RORO (I-C) (Il -A 44 R\ R N
N ORL\NRLN RR (I-B) (11-B) 5 Scheme VII The

w@geoanod4el conpound 11=C is treated with a sui tedi/EB2004/001357

RaP5808 agent such as |ithBum al um num hydri de or
borane (BH3) in a polar, aprotic solvent such as THE
at tenperatures ranging fromabout OC to about 100C to
gi ve conpounds such as 1111=A. Conpound 1111=B can be
pildatadecbriketond delsatiieng the poessntel aira regldigitig agent such as
Mcedure) The corr.espondi ngg-l_l-f dazol e derivatives of
‘FBt?qu cednissmesiat s nitrogen) can al so be

pr epar ,
o EPRSSHGR ofRAHAAE Ve B BYSAS0 SRR iSBhome vl

purificatio 4knovvn to one of ordinary skillgtn the art
can be usedjto isolate the 15 conpounds oflllt he

. . . 3a
present i nveptiopd as well as the various R
i nter es el gt ed thereto. Such technique j3bl be
wel | known\to/onB of ordinary skill in WO 4421
PCT/ 1 B2004//001357 PC258068/A=32 the art an
i ncl ude, r _gxanple, all types of ch phy

(hi gh RpresBUre l'i quid chromat ography (HPLE), col um
chr omat ogr appy using conmon adsorbents sugtf as silica
gel, and thin-1layer chromatography),

recrystall @ﬁlon, and differential (i.e.(-A)

l'i quid- I|q extraction techniques. 5 The conmpounds
of the present invention may be isol ated'and used

R\ R\
N N
O
7\ - - )\
1 N ! N
R N R N
R? R?
(I-B) (1-B)
Scheme VII

The pyrazole compound |-C is treated with a suitable reducing agent
such as lithium aluminum hydride or borane (BH3) in a polar, aprotic solvent
such as THF at temperatures ranging from about 0°C to about 100°C to give
compounds such as [I-A. Compound [I-B can be prepared from |-B using a
similar reduction procedure. The corresponding imidazole derivatives of
formula Il (A is carbon and B is nitrogen) can also be prepared using
analogous procedures.

Conventional methods and/or techniques of separation and
purification known to one of ordinary skill in the art can be used to isolate the
compounds of the present invention, as well as the various intermediates

related thereto. Such techniques will be well known to one of ordinary skill in



10

15

20

25

30

per se or in the formof its pharmaceutically
acceptable salt, solvate and/or hydrate. The term

w0 s@kpeis2r efers to i norgani c and organi c sal t SPOF/IBR004/001357

dHeRA®GRA of the present inved?ion. These salts can be
prepared in situ during the final isolation and
purification of a conmpound, or by separately lo
reacting the conpound, N-oxide, or prodrug with a
ghe tagtbargd oraydnécluder foriexarydeiall typesl oﬁnlnkdn@bgtaprg/ (high
salt thuys red. Re ve salt | ude the
PSR a RSV BELChy T shreragiapny Using
lorihthbAteRisorttirits 8liéh aé%‘ﬁkﬁtgﬁl and leMPJ)%@%ﬁF@\%gtography)

oxal ate, besylate, palmti panoat €, rmal onat'e,

s"eelansmllezatlbauaad differantialdi.e bbquddtqunar@@acuon |tanhmqmes

phosphat e, 15 hexaf r ophosphat benzene. nat.e

ooyt s cqbPRuids oL ABaSRE e lan af HreisSlated 5ha sed

Spwﬁel‘tﬁrtlﬁ,thé forh ef iss phaphddadtisbly adeptadbssalt, solvate and/or
cbhept onate, |actobionate, and |auryl sul phonate

%te ahe e ‘salie’ refers de inarganisanduergapis salissofims ed

SOdI %ﬂb h ﬁ%&@g@@@ﬁmﬂéﬁcﬁ%}%ﬁz&%é%ﬁd in §itu

tdwlnlgl the finabisofdtionamdpuiificatips 026 comBBLNd)or Byepanately
anmoni um and am pe cations including, but not

IreReingHthesconperi. (rPXide: PRREYY Wil sugble organic or

SRR RGBT ng TS A A Bl RN Al s
lindlede Bwhydmgromiﬂer gydrmlatlde hydroididen suiate,, bis@fate,
(1977 e term ns a corrpound t hat

RS S S
'f'ﬁ’élBHb% %’cc—)arﬁfe ey 'ﬁ?ﬂﬁfét 'b%?étbybé}‘?#ﬁa‘?é ngt%t?gmosphate
e trans rma

hydrate or solvate of e ¢onpound
exatiderephbgphatar bem&enas&hiﬁmaberﬁos;da@ farendtbr citrgte, maleate,

;
GRS feciatd, R Eate, pan Rty eSuate. alucshepfanate,
lastebidhHES Rl lalgRlpHsHdt %éﬁs HRE B@Bike. YAbse %fﬁcﬁ}&%

A C S Syrrp03| um Series, and in 30 Bioreversib _
catipne besedh onxthe aliediiand alksalineceaui mesalsReutte as Avditing,an

VETBohR R0, ISR sics BEBG A WAl g pontoxic
exanphiim,| dusteeanpanimosiiim, BAdRINIRE WatibAY AYII@Rg, but not
contains a carboxylic acid functional group, a

P, aamnQIHH: t%téaraﬂthyar@mownnmtstragt ylamemonium,
rrﬁ@h?l%ﬁﬂﬁgtdlﬂfetﬁ Wsdw&ft@%%@g‘érﬂ[ﬁ ftnétﬂﬁaﬁﬁhg &h¥i%hine, and

roup suc
([I@*I@.ZSQEKGJ@)B@‘QEUEI*. ay,| J. Phdrad. I&ﬂoﬁﬁ oxspetbyy).havi ng

from The term “prodrug” means a compound that is transformed in vivo to
yield a compound of Formuia (1) or a pharmaceutically acceptable salt,
hydrate or solvate of the compound. The transformation may occur by
various mechanisms, such as through hydrolysis in blood. A discussion of
the use of prodrugs is provided by T. Higuchi and W. Stella, “Pro-drugs as
Novel Delivery Systems,” Vol. 14 of the A.C.S. Symposium Series, and in
Bioreversible Carriers in Drug Design, ed. Edward B. Roche, American

Pharmaceutical Association and Pergamon Press, 1987.
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54 to 9 carbon atoms, 1-nethyl-1-(al kanoyl oxy) - et hyl
having from5 to 10 carbon atons, a | koxyca rbo

waydoaxnyseet hyl having from3 to 6 carbon at onsPC1/AB2004/001357

P&I2k888A ar bonyl oxy) et hyl hav¥hg from4 to 7 carbon
atonms, ' 1l-nethyl-1- (al koxycarbonyl oxy)ethyl having
from5 to 8 carbon atons, N

(al koxycar bonyl ) am nomet hyI having from3 to 9 carbon

at orrs Fot eiamipte, (& kompoand axiying areses} svieption gentaing Bom

§2R0 RGP AR DR SR ARG S 5a SAmprisp an ester formed by

I
o kit s, ot o
NPy

NS NCet Gzl y|CQ®:aCkgbB esymet I&arp@)){lox;ﬁgthyl having from

18 iR oms; 1 2heBETaReneYBkE B biagms frobfbitg o
eaficH and) aﬂtd)@bé&bon&l@&?ﬁéﬂh'ﬁ'ha&f@ﬁﬁomaa v ®darbish atoms, 1-
be forned by the repl acenent of the hydrogen atom of

(alkoxycashonylgrnaivinenng T dposiuedrbas atems, 1-methyl-1-

hyl ,
TRRBLIBUNASITBHEY hayihg tidr oL ABORGEHK) RN
(ﬂke?@mbb@)ﬁmhbmhwwmbm Neq( @talﬂﬁbn atoms, 1-(N-

a oxycar pon CcCi , .
@L wm%oie”hﬂfw trowd &4 ﬁé‘Won alops & Phigaliov,
a- am noacy "E'Ogﬂ'g’ i's |U e%ggog'éﬁy' y sque(gfedS? ﬁ(g ﬁB(Cz-
Gfalkl(sich a6 gudiniotylmamatoyicizibamB i Byl NN -di(Cs-

P(O) (O(Cl- CB) al kyl )2 | (th di
Gty bagarmOh(EhC ikt Bpeidinyuteliageogp o t e

fﬁ?gplpﬁgﬁﬁg(!gg )gwkx|Z5 of a carbohydrate). If a conpound

vention incorporates an am ne
funct |8)mlarlgrlba rompaunddfilie paesdmnt irvemtied doytdihe an alcohol

RGHoRaL SEp. SUROL T AP S bitie et of the
TRradea] 2Ry pr e Eniel s @W'Wf gRRRCapREgENt 1Y
o ot
$orglkane '%”@% Ma@;@ %‘Pf”éﬂé&%@&’%‘%ﬁ ?%52%4/ 001357
%fé A g?ﬁoﬁylam?{g?(&h}/r SLEMROY @ﬁ@%fdll&n | ik abfido@3)

Y1s al kyl, Cl ) al kyl,
M)aiaéﬁﬁylﬁéw&idwan@bc-ammdﬁyl Qr o@lamMud‘&cM.‘d-ammoacyl where

C6) al kyl am noal kyl, -C(Y2)Y3 wherein Y2 is H or nethyl
&a¢hyg-aineasy- gqoug,is independently selected from the naturally
occurring L-amino acids, P(O)(OH)z, P(O)(O(C+-Cs)alkyl). or glycosyl (the
radical resulting from the removal of a hydroxyl group of the hemiacetal form
of a carbohydrate).

If a compound of the present invention incorporates an amine
functional group, a prodrug can be formed by the replacement of a hydrogen
atom in the amine group with a group such as R-carbonyl, RO-carbonyl,
NRR'’-carbonyl where R and R’ are each independently (C¢-C1o)alkyl, (Cs-
Cy)cycloalkyl, benzyl, or R-carbonyl is a natural a-aminoacyl or natural o-

aminoacyl-natural a-aminoacyl, -C(OH)C(O)OY’ wherein Y’ is H, (C1-Ceg)alkyl
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di - N, N- (C1- C6) al kyl am no, norpholino, piperidin-21-yl
or pyrrolidin-1-yl. 5 The conpounds of the present

WO pwefoo44on may contain asymmetric or chiral cREI/B2904/001357

deR58088r ef ore, exist in différent stereoisoneric
forms. It is intended that all stereoisoneric forns
of the conpounds of the present invention as well as
m xtures thereof, including racem c mxtures, form

parrienzyf, -CK\@Yp)rYesrdmrelrnV@ist(Car&)lahk;d@dtthpns (Ctydt)alkyl,

B eRU G valve Pahelss Caafid of RS A Ge ¢ ne
FE&éFRS)FamIHMQFRSII %YJW?M%@F@’IH% i m@MMeﬁm%ﬂe \03 |sE|‘P?no -N- or

fused'rin € cis- and trans- forns,

relisN, D1 86)165(3/&81’0&”@0 erwrmhmlmm pipericie-dpd Oofpynbbdln -1-yl.

i nventq i ngl e SI tional isoner.s and .

vt or b pormBbllnt B fHel 18R e ARy S G Pinay ATEAT i mmetric or

M@ﬁal dahieps) Hid, Elﬁ‘@emréf@@%n%r@hﬂéﬂé@e&@bﬁbﬂ%&m§ It is
or heteroaromatic rings are al so within the scope

dntemédﬁh@fs@hﬁter@ﬂmmeaﬁ ornty efsthercepmraunssrafihapeeserdn

RSB & BB o aMpddtEs IndiaBh g taBt R FBUBEET gy bar

raftthe geeseritinvemtion. e atitivien, te pleseni invehormenbrassaall
as by chronmat ogr aphy and/ or fractional

qliriciangk pesitionsh isamesive For example.dbp seairauneyofibe
3ﬂ8¥€ﬁtﬁh0&wﬂcﬁﬁn‘é@@&%t@§q dSubl fbHH%r%&eg ting, both the cis-

astereoneric reaction

avpm#imms-afoﬂrnspas wall by rmxturee, arergmbiraded evithin thﬁé]tst@ée of the
auxiljary. as a chjiral .al cohol or Msher's acid
dhitiofesBoBdR hald gopHanalRaBeE: 8oy SuMers ohRasiionl

GEBMBFd l*é%ﬂlthge@om tHé!?LLSJ(Méﬁ&gbf fHéSm{rBQ%ﬁ 'rchlenlng heterocyclic

di ast ereoi soffers to the corres
andeteromonatiarings aspatsoofithin ¢he2 Scommpbinedsresént ineention.
prese |so

P bet HigbBYEoRaL pRRirs ot beRepRErad g el ingividupl
idasterddissthe@on ﬁi@ﬁ‘éél@ﬂ?ﬂ%lﬁ@{ysﬂa‘f €he (@%ﬁfér@ﬁ@éjs By

use of a chiral HPLC colum. THe conpoun
preibeds walMawroto hepe ekllied in the;laﬁoSmh as byschrovabtogasphy

II t ab]
SR PR RO, BRSO bl SRRy ana
Ioanértilngttﬁ@mmlbﬂfert hixture @itbi PAiaS eSS Rric Rikture by
sol vated and unsol vated forns. WO 2004/ 094421

pesgtianaih Aocrseprisdezpdically astiver corspaurd (gs shirakauxiliary
SHEh a5 sh PRI B RoshR s SRR PMBERe B sebPEety B anc
aﬁéstsntmjiscfmermsand converting (e.g., hydrolyzing) the individual
diastereoisomers to the corresponding pure enantiomers. Also, some of the
compounds of the present invention may be atropisomers (e.g., substituted
biaryls) and are considered as part of this invention. Enantiomers can also
be separated by use of a chiral HPLC column.

The compounds of the present invention may exist in unsolvated as
well as solvated forms with pharmaceutically acceptable solvents such as
water, ethanol, and the like, and it is intended that the invention embrace

both solvated and unsolvated forms.
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are enbraced within the scope of the invention. The
term"tautonmer” or "tautoneric fornm refers to

waeood44enl i sonmers of different energies whi CPCHIB20G/001357

PR28Be¥mvertible via a | ow efergy barrier. For

exanpl e, proton tautomers (also known as prototropic
tautomers) include interconversions via mgration of
a proton, such as keto-enol and im ne-enam ne

i somarlil |z azde.cop@ssmleébat:ﬁhe. ister@edigte®and canmasngis of the

74 byt et AT o St o, At torms

taeleAiBrB6ed Nithitihet stdpet¢frike inemtibAnN Theyterm “tautomer” or
reorgani zation of sonme of the bondin (gﬁel ectrons. The

plegitemeric frentretas 4 shuelnldsarsersse dieeat epergieewbich are
SRR 8 B P BRI T POIIbEL OB sytgmors

l(éieb keownodis protetrepioautaners siptiidednteycenversions lvm/mig;‘atlon

an atom c mass or nass number different fromthe
&1 arretara $4CB ASEIL-eARhBRY IMIGeRNANING ISYNRHZAHPat Ay sRECHIC

Eg%pﬁ?ﬁgg 2lrb@AlERRIdMEhE ﬂﬂmPEol'e%Bfe‘P;?M%?é’ FHé‘b:%ton may

the Invention | nclude |sotopes
immgraig dﬂe;tweem o fwanring ngmensowence rmcllelpiam ircjude

sul fur, fluor i odj n§ 1LJr such as, 2H
erconyersiGiRThY TaeioBiisRion SREOTaT the Fonghe cigarane.
32P, It predent |ﬁ3§ﬂtlé@§lsb@h%r%@€§ 1sot6ﬁ§§ﬁ%ﬁdb\éﬁ’éd’ cor%Bounds

Certain |sotop| cal ly- npounds of pr esent

ioff treenprasent mvgntlon wmeateatiehwl\m ttthpsy—remted he@mnab@t for
seful .in co d/or subst

BE T AT S8Rl AS retebiAda B ahisi§hhaying an atomic
G060 rhdis§ inutnber Hiffarent ﬁ@thH@%t@mﬁ: Pk ok %é’éd Yumber
preferred for their ease of preparation and

distialty fenindi inynatwmigr tExampleatof isatopesihalican bedagprporated into

cBReaRReR i B Boh R Satdrestor e o saPab Etlgpoen.

mygml prfos?ih@h.lé isu¥fuf, gluBrine ibEINR2 A dhlbriﬁé/@ublii'afs-zH P,

d d t
Mt B0 U NI RRE i W ereaLs). agd. hence, m B ancrbc,

%S%%gysuch as 150 13 N, 11C, and 18F are useful for
em ssi on tonography (PET) studies to exan ne

subst ICréain eszﬁoploallﬁ&betndmnpaund§ot hei prabéyt nhaémicrml(e g.,
conpounds of th reﬁent i nventjon can Qﬁgenerall

m%ﬁ?aha@&le&k/wﬁe thgCPPER HaRiHe ) GHEPRIYIZNEEr SH §t«§ate
N e e
ligotepds bird particglaaly preferred for their ease of preparation and
detectability. Further, substitution with heavier isotopes such as deuterium
(i.e., 2H) may afford certain therapeutic advantages resulting from greater
metabolic stability (e.g., increased in vivo half-life or reduced dosage
requirements) and hence may be preferred in some circumstances. Positron
emitting isotopes such as °0, N, "'C, and "®F are useful for positron
emission tomography (PET) studies to examine substrate receptor
occupancy. Isotopically labeled compounds of the present invention can

generally be prepared by following procedures analogous to those disclosed
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i sotopically | abel ed reagent for a non-isotopically
| abel ed reagent. Conpounds of the present invention

wae@4asgbul for treating di seases, conditions BCTIB2004/001357

PCHaP8As nodul at ed by cannal¥bnoi d receptor

antagoni sts; 5 therefore, another enbodi nent of the
present invention is a pharnmaceutical conposition
conprising a therapeutically effective amount of a
ciort‘pelswemes arlrh(op'metherﬁxampieamiewn detbve, by substituting an
pha nac i.cal acceptabl e exci di | uent or
SploPRETY Jotde EefbaraIRER BongarpBIca jakielee BRPgRMk ng o
CO”DOUOQm‘bBuhB§ oPtRSBilsent MvEANGH hi s foft il Hiseases,
di luent or excipient. Suitable carriers, |'uent

esariditianst andierdiserders nmdulatedthyawrahmmé aieceptohaniagomsts;

PO, BB Rl Fen L Bf B eSBnO AU RSN RoaphSfieeutioa
QtorhyGKitkeH e8MPrigiiged tHrape@Riafly effectvd Smobidt M?th%mpound of
water, and the |ike. The particular carrier, diluent

dhedxesentdnventionnd alphaspaneutioady acheptablarexsipieabdiluent or
e for which the conpound of the present
invention is being applied. Solvents are generally

sel ect/& typiesl ddrromatioh \@pﬂe‘parédib?@ﬂkmgda BYMPBUARQBS the present
skllledlnthe art as safe (GRAS) to be adm ni stered

tiBventiainangd a cerigje Adyent, or@ww vaHiEdleeamiesn-dilygnts and
W@ﬁs%?h%lt l?‘noWr?fb se YRiigH ﬁ@ﬁ? QH%{d |ﬂ?f?1d%or§%fénals
sol Ve u

nts that are so eor m'sc
Suichas earaqbydratess mlramst watercdolulse mﬁ&rr svﬁlla@n;)bolymers

BREBRRTIC of by SrnhontyfEuals, RaTauls Dis meuariioimiar: anbine
ke, atHEPp ér'ﬂ%hl‘é?%aﬁlé‘? @i[uéﬁ‘?b?e?&‘igfe‘?ﬁﬁseﬁR/@ﬁ’blagéh@%pon the

agents, surfactants, wettin ents
dyeans and purpide f@rsvhldfumpwnchgfeihiespresent invention is

et Abaed  SowBBle oty SIREH IR R Sovents: .
n@&é%&ﬂ% ?S}!}é‘ﬁééns SRR tﬁg a’%géé‘ééfea('@ﬂ?ﬂsr)‘?d be %ﬂ?rﬁﬁ‘istered

addi rovide an el egant presentation o
de @gn@mreal la gemr@iosm‘e ssivartie are eea»rhoxm @gerbussolvents such

P SR

BuliabiragisousTssivéntsThtiadié WitelTRihdid| Rrepalchd
conventional dissolution and 30 m Xi ng proce ures

R YRERYADE O]y coife(san REH4RP, Ri800) etq. 2l mlﬁmdhﬁ@of
S R ERE hal BENLBe BB B8 oS bR onts
%@Wab&?ﬂ@%&ﬂﬂ@&@enmﬂnébgents emulsifiers, suspending
agents, preservatives, antioxidants, opaquing agents, glidants, processing
aids, colorants, sweeteners, perfuming agents, flavoring agents and other
known additives to provide an elegant presentation of the drug (i.e., a
compound of the present invention or pharmaceutical composition thereof)
or aid in the manufacturing of the pharmaceutical product (i.e., medicament).
The formulations may be prepared using conventional dissolution and
mixing procedures. For example, the bulk drug substance (i.e., compound of

the present invention or stabilized form of the compound (e.g., complex with
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a cycl odextrin derivative or other known conpl exation
agent)) is dissolved in a suitable solvent in the

w@e@gemael of one or nore of the excipients deseei/mdo4/001357

a8RD808Ahe conpound of the pPésent invention is

typically fornmulated into pharmaceutical dosage forns
to provide an easily controllable dosage of the 5 drug
and to give the patient an el egant and easi

raam,culcmbdtm dedvative. oﬂ@tbephmmceuml@eatloacagmﬂ))us dlss()kved in

sor et sovat 8 haREERY SuiF S0 B Hetiefisrtescrived
HHHBI SR dHpb R o the pr@@@ﬁtrlﬁ{/éryclorﬁl@ tws.ba@} ﬁ)rﬁﬁﬂated into

di stribution | ncl udes a contai ner havi r:_& BOSI t ed
thermanettical ghaageatarms loaprovideran easitycaniraiableodosage of the

2806 R0 48 ofrq PeParg B oA P L RLIR pIREIE
such ghedstidrhietBtalsdontpasitbro{aFsimuladeheios ap Ilcatlon may
anmpoul es, plastic bags, netal cylinders, and t like

heepackagariee vesigty g \yayﬁs depaading upgrdBe metbed used for
é}ﬂ& 2 (R‘[Jg nérgﬂ% e%?ﬁ%?rl&ﬂlow‘iﬁgliugg? a

conten% t he con

Imata:leexolsann@ débé@f&lﬁth@l‘élﬁ th@bﬁbrrhb@éutﬁ)@isfﬁmhﬂahdmlﬁ an
contents of the container. The |abel may also include

W%watatf%rm\,aﬁmtﬁa@ cmnﬁwe%r@ﬁvell KR}%\NF ite thasa siillgd in the
%( |®é‘ﬂa’ﬂ§f%|§% %ﬁ 88 ol sHnh R Sihd %Isgg)d égﬁ’éié,
and by ¢ r e¢ept or

I'sorders no ate nnabi noi
am]pxgdes gilastid bags) nastaheylindest, andchediés. ddw cordaieer npy

t f 20 tr .
et Bsiel 2 e b0t ames M BlRske e vertibisgissy sress o the
%ﬁ&ﬁﬂ& of tHYSAKRR. Ah RIdRIA, ﬂ?éo?ﬁtbﬁ'@r h%@gﬂéﬁ)?sﬁ?@ thereon a

onprising an effective anmount a co
pbatwéhat deseceihes te aoteatpoidthemoataines lee h&heémaMlso
i ent ent.. or carrier. The nethod is

Sﬁﬁ‘ﬁg%aPBFW%%wm%r treating diseases, conditions

and/ oIiTHH sresERT iBvVERGLH Rire@r BYoided akhad deFe%‘ﬁhQrdlééd%es
25 particular, CBl receptor) antagonists. Prelininary

iopndiiiong andérsiserders medylated byisannahisoichreceptorgntagonists

o) SETRe) e T tho i AGEERO AL RS EHC

(tﬁwmenba igSrapatitictlyEffeetide Bmai o€ ¥ cdmpditthd SthePrésent
ight loss or control (e.g., reduction in calorie or

ﬂ@wtiontql@eph@mwl@al cppeesitien samprisingi agffediyesamount of
deBs RS A of eeSah HFERASTART A pHRRICL IR UiBhBable
243@4f &raddilier®@r ¢é3ﬂ@ﬂ47l'ﬁ@h%ﬁod is particularly useful for treating
diseases, conditions and/or disorders modulated by cannabinoid receptor (in
particular, CB1 receptor) antagonists.

Preliminary investigations have indicated that the following diseases,
conditions, and/or disorders are modulated by cannabinoid receptor
antagonists: eating disorders (e.g., binge eating disorder, anorexia, and
bulimia), weight loss or control (e.g., reduction in calorie or food intake,
and/or appetite suppression), obesity, depression, atypical depression,

bipolar disorders, psychoses, schizophrenia, behavioral addictions,
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PC25808A 38 suppression of reward-rel ated behaviors
(e.g., conditioned place avoi dance, such as

waappoesei on of cocai ne- and nor phi ne-i nduced PCT/IB2004/001357

B6RG8A% 0ned pl ace preferenc®), substance abuse,

addi ctive disorders, inmpulsivity, alcoholism (e.g.,

al cohol abuse, addiction and/or dependence including
treatment for 5 abstinence, craving reduction and
seppnessiop rafvewaidbrelateddietsivigrs i(egakeonditionsdadace avoidance,

ieT absREPSSRI R e andumn g S s ool R R} oo
Bfe%l%rhfcb?%&fstérfé@me éH@i@hO@Hlsdﬁ@é\%nﬁﬁ@JIéWHg'eﬂdd;htﬂlsm

menory | 0oss, Al zheinmer's di sease, denentia agin

(@mgs lalc?nhodiﬁhem iagidietioniardigneepsrdanesaneliging treatment for
ARG PGP ki e Yo R et alronol el

{ohatco abRiseqeid. srilbkihg Giddictbn, sesstion echdi@f@@pbéhdence
epi | epsy, gastrointestinal di sorder s

inphiding iregkment fgagtavmgwf@sucitlﬁa|anﬁ!ﬂﬂanSﬁ;Pr@Yentmrb@fttphaPCO
Bﬁ%@(ﬁ”@h%’%?{mgklﬁa%l ym%ﬁidrﬁ'léssdﬁ?{e%%&@%%%ase dementia

yper Vi ty
oARYRY) vadtuldi dernentsa dhﬁcﬁas@wltlw thpaipeenl, adeakidted cogaltlve

Accordl ly, the corrpound of the pr sen vention
desline, @@3 rhild BeHrocReBtehsATdeR. peRil o M@Mﬂﬂ%gbmales (e.g.,

EANAd & |n0| dtyf seBut 8 oirdeld &piléh sey @g%ﬁ‘ﬁé‘ﬁmapbilsokders

canna ecept or antagdnf st nsequent |
(mgp@lysﬂmohbnuﬁgastnommmal moélh’tyl m‘nn’(eshnallpmpglstdm)

AASRR HEfih AebtieE (BPEL bt AR ool AR A |

afsoRiat! (ABHDPNPaFGSSIr S arsase Card tﬁeﬁ?ﬂla@e’ﬁ&as es,

condi ti'ons and/ or di sorders for which cannabi noi d _
r ecepMcomglgmBsmnpm;ndSeoféhe @(lse$eré invetitiooelescribed herein

h
BT PEPRL Reati S de ot e oo F8hroRS it 2R S iated
By RGhAEBInoRPECabta? APk gbniste I TdrisegubaitheeBmpolinds of the
non-denented 25 i ndividuals, non-amestic m |l

peepant inventiep dinchisting theoeampepsitions aad pregasses aised therein)

HERL0f Baed'] ElecReRuRRARe ottt it e Forapentie

@gpmcau@@)de%bmbg@he@ﬁl on, executive function
I mprovenent, tic dlsorders conduct di sorder and/ or
opposiQthenhdiseasss, @@ndltmnwr@éqr)dlsqd@r& fosavhiein sanpgbinoid

qéc? tgleéﬁ‘taé idts mg %ﬁf«%d}ﬁgﬁﬁélﬁ@@ﬂ%r{eﬁd’er&hﬁgf &{drdfhe or

ant 1 SO per I SOr | Seas
amecmueat pldaw syndromé wgmménaiwmmdmero(ee gax|etyupe‘stance

?r%ldsr’neatlc s%/rr% hrlnleI ggcna pciwosbla cogmtlvleaanlp%rl]l)men% in non-demented
individuals, non-amnestic mild cognitive impairment, post operative cognitive
decline, disorders associated with impulsive behaviours (such as, disruptive
behaviour disorders (e.g., anxiety/depression, executive function
improvement, tic disorders, conduct disorder and/or oppositional defiant
disorder), adult personality disorders (e.g., borderline personality disorder
and antisocial personality disorder), diseases associated with impulsive

behaviours (e.g., substance abuse, paraphilias and self-mutilation), and
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control disorders (e.g., intermttene expl osive

waele@engge] Kkl ept omani a, pyromani a, pathol ogi cBCT/IB2004/001357

rOas8Dey, and trichotill omanPd)), obsessive

conpul si ve di sorder, chronic fatigue syndrone, sexual
dysfunction in males (e.g., premature ejacul ation),
sexual dysfunction in females, disorders of 5 sleep
(mpglse cintmbdisordars (e autintarmitbene explosive disorder, kleptomania,

T e e N R

Ae oPHEr, CRRINIOFLRIIBBES: Hrdﬂ désens 8§shcti®X ifmal
tgP i'nf e“é?lgzls{e NS G seasgg (e y% ?mcephal ??I Cop | males

r(e:g r@emagure ejaculiption) sakual diis iendn femgles, disorders of

SRS Rlreraie s amih P BB SiSrafle iernent
@i’é‘cﬁ@ére‘ ggmaﬁcom iRy F @ifigg e of tHeotemb Wertbus §BtéM (e.g.,

about per day. For a normal adult human
ﬁ@um@) atrwaauéo@qrgenﬁrah\m)dtsease& gr taxic enivirpliverCNEe

eSS oAt o o o BioRRuRE fiBicers (e,

Ptl@mwﬁjgsﬁanadvajet@@l ity in the general 15 dosage

range may be reqU|red dependi.ng upon the age and

wei ghtThsf cameourdmpldbe present inyenfiangcan he adntinigtesed to a
SRR LR o R A0 PR 7 00 me

quai@g Foarages el didafithumedn Hagiagesbday weighéof abaliter0 kg, a

i M S Bt 08 e AT
o'ﬁ?'v?é his tiicay srigkne BW%%F hdind Uﬁrlé}ﬂlﬂgq’h‘ﬂf@ggﬁeral

the pre ent #'nveﬁil on can e used In sustal

deisags eangemaydbe estjuirededepsndingiupen theedge ahdagsight of the
HB B el HE S U6 AT U bl
ICONIBUNINDETRY aBhfifiskeed 90 the like nfﬂh@‘“dét@i’ﬂm\"faflé‘n oPHHSge

pharmaceutical agents for the treatnent of
dasgess agd optinail dpsage®r arpHrbeular patielirs \A@diwthlbélme ability of

eotuebAR, SR B b s R 0% hetthe HsRRETR el 08kt 4Rt

@ai@orrﬂite@mat\@héhoﬂidwhd@fwth@pﬁégen@ﬁiveﬂﬂ@ﬁbén%’e%@cﬁm
provided. Suitable pharnmaceutical agents that may be

sslstpined elase aantmllem release af&@@am@ relgase farmpiations,
apo?ﬁ"{%ﬁ%o elér%g%%gqésd&’\?g S A %@cﬁ%ﬁ%kmp ?@? )%ter i de

t r ansfTe ¢orapeumds @ﬂhtthWlﬁ’ﬁon rlaykilé®be,used in conjunction with
other pharmaceutical agents for the treatment of the diseases, conditions
and/or disorders described herein. Therefore, methods of treatment that
include administering compounds of the present invention in combination
with other pharmaceutical agents are also provided. Suitable
pharmaceutical agents that may be used in combination with the compounds
of the present invention include anti-obesity agents such as apolipoprotein-B
secretion/microsomal triglyceride transfer protein (apo-B/MTP) inhibitors,

11B-hydroxy steroid dehydrogenase-1 (11p-HSD type 1) inhibitors, peptide
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11 R-hydroxy steroid dehydrogenase-1 (11 R-HSD type 1)

i nhibitors, peptide WO 2004/094421 PCT/1B2004/ 001357
werapaeosn 40 YY3-36 or anal ogs thereof, MCR-4 BODIB2804$001357

RO2BEBEHSt oki ni n- A (CCK-A)  #foni st s, monoani ne

reupt ake inhibitors (such as si butrarri ne),

synpat homi netic agents, R3 adrenergic receptor

agoni sts, dopam ne agonists (such as bronocripti ne%,
YPé}. wmcanakagﬂ theneafi MR Hoaganistsy @la@gt:yaiolsnmhél(g@(

SWTﬁétgﬁ oni st S%%{‘?‘?P%%?H@ ergf(%l?égi %% ’ﬁ%ﬁ%?n ﬁe)anal 0gs.
$\Abathohf @%?E%beﬁ&o% BdFendiglciBLBptor BaERE, Hapaniihease

such as tetrahydrolipstatin, i.e
agonistsgslich aarbmomocnptnm)emeéar(c:guytmsmu@tmgmmqme receptor

AARER LAY Agonel: ooaninrrorc ettt apliahoists, leptin

gﬁegg g an lbgg#’%gmgg 4 gi'ﬁ;r%%@ptéﬁﬁgéﬁgis gaﬁﬁﬁq 624;

antagenow lipase #8)iBinss (aveh as t3tmydsoling&timybe; edistash

2002/ 0151456 031036 :
Mierti§ABRRIELER Gp BB RN oS faAdigieay ariggonists
O4B Y5, rebémfo@@h@jdmstg,g@mrﬁas the SpII‘O compounds described
dr oepi andr ost erone or an

o S haion o086 A0 p A Sae GoR ot B0k A% 649,550
Bubp lod S8 D7 205380 bt a e 398 LIS AbIREROh st

neurot’rophi ¢ factors

26029951 459 ahamotsmwszt Eﬂm%ﬁﬂmbhmnon Nos. WO 03/010175.
Phar rraceutl cals, Inc.. Tarrytown, NY and Procter &

V@&@/Qﬂﬁa@) Mom'mﬁ%wagféﬁﬁrtl rel ated
ﬁéﬂ%@%@ﬁla@%@mne%mﬁl Halbﬁ?ﬁ%%f g?urﬁcﬁ%%oﬁggeceptor

receptor an agoni st's or’ i nver se
agomsistor, antagoms’esd brexih recepiooantagonists, gllma@onﬁrkel pdpéide—

%%&%ra%tém%gre é'ha'%(é}eéﬁ%géﬁa 303' ud@Eht 1 ?r];ee’r"" (a\gilable
5‘. Scﬁégéhéfoﬁmrﬁ%c Pﬂgéﬁgmc offarFﬂSWh NRYadHd Procter &

ure, to one o Inary skill in the art
Eapade Lompanef@nciadaty @Fb)mumebeagouy relgéed proteinedAGRP),

ahelinrare o SBrasBists s RENInG egspios 2hfidanisis or inverse
Béﬁh‘l@%e P\%ﬁ?drhé&n lﬂ’Yé@eﬁ@r orﬂé‘ts%ﬂi 9@ likeer®epkr aftidbesity

Zoxo- N-(5- phenyl pyrazi nyT ) spi ro-[i sobenzof ur an-
mgem;s, mclqﬂnp@theipreé@nrqd agen ﬁ@rale herginlglewapre/well known,

PUREE 382l ADgBI R TPbs VBN ARERERP P BRE orcnary
gp@ﬁnm@eagnd a sensi bl e diet.

Especially preferred are anti-obesity agents selected from the group
consisting of orlistat, sibutramine, bromocriptine, ephedrine, leptin,
pseudoephedrine, PYY3.36 or an analog thereof, and 2-oxo-N-(5-
phenylpyrazinyl)spiro-[isobenzofuran-1(3H),4"-piperidine]-1'-carboxamide.
Preferably, compounds of the present invention and combination therapies
are administered in conjunction with exercise and a sensible diet.

Representative anti-obesity agents for use in the combinations,

pharmaceutical compositions, and methods of the invention can be prepared
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30 Representative anti-obesity agents for use in the
conbi nations, pharnaceutical conpositions, and

woredohogls2pf t he invention can be prepared WO PCT/IB2004/001357

PO2580RN 421 PCT/ 1 B2004/ 00135%1 PC25808A 41 usi ng

met hods known to one of ordinary skill in the art, for
exanpl e, sibutram ne can be prepared as described in
U.S. Pat. No. 4,929,629; bronocriptine can be
pisigamethcais Irewor tcbeiee phordirgary el inithe ar3 farssxasnpeand

Skt cRpcbe Blefasd s AesBiSREh Y S P RRo AR 65
Pré&hdefdithe £ Be%ﬁeﬁér@@l'é@dé&r@@ah@@ﬁ; PaamNes 3,752,814 and

prepared as described in US Publication No.

201}322 838;19fistab adn be prepacErasdesciihgdind). fpPavsNos.

Agﬁﬁé ?%ﬁ%@?i’ %@n@ﬁtﬂ'ﬁg § p%%%l PYY3.36 (including analogs)

Q:ahl)beélprepem agidastridéd mal 8 Pilicdtiors Ao, 2002/01@18868GnasW O
described in US Publication No. 2002/ 0151456. O her

@5&27[6% anp e R YEFesenten eatraonist 2-oxe-Nathepherye
8
?&’Iﬁ)ﬁlﬁ%go ﬁ qu@pyrg@m’% E}l&)endﬁ{%] IOISg; enzo uggrﬂzgﬁ be

M @Fbﬁredlhs-dnmlbedllndﬂs Publicationxdan 2802/0151456. Other useful
(7-trifluoraonethyl

iﬁ\]FM rY 5d' eﬁegtq Iajﬁ%ﬁmﬁis[lngﬁ%wezﬁnb@@gmeT Publication No.
?’87%2*?%%9@@%(9@?@59??%@ 2- -Nrazinyl)-spiro[isobenzofuran-

I14§H}, 43-piperiiing] ot {castmemzidé u Baoxo-Ne FHrifluprdméthylpyrido[3,2-

%b&\ﬁ@%b[‘)gizgplﬂp lgoﬁé’ﬁﬂm@ ~HH) o Ringtiginel-1-carboxamide; N-

?[5“ SQIUBVCRJHOEEIS/Q ﬂmldmyl] 3-oxospiro-[isobenzofuran- 1(3H>2 [4 -

ran 4- car boxam de; trans-

[pipe(r@m]rhmayqummdm deanst3/ooph(bfaheriybReyanadinyl)]
' (3 b b i de: . ,
SPURCRioRaaRe ol BHaRobsnE LI A b Brapder pans s -oxo-N-
kpﬂqzrthdlg;m |ﬂm&é’zd19|]spiro[cc‘ywah@mﬁ@nei "¢ 3HH)-FRIDRA% B A -4-
fcacmwmdaw tya:zs—ﬁ;nxqmdﬁr@hqnyi}&pwg@nvlﬁmm&-&zg@@enzof

e I e P R e L

@P&@ﬁcﬁbﬁéﬂyﬁ Zié?hﬁmﬂhﬁﬂ?—gfd#dbéﬁrréﬁ%ﬁalsobenzofu[ran 1(3H) 1'

-cycl ohexane] - 4' -'car boxam de; trans

|oyblobem@|h@]ﬂ§/l-gaxbexammbz dr@ns]-NQSc(Qélsmrmdﬂe?n)é)z%ips/ubedmwﬂ -3-
uran | H) , cycl ohex car boxa

{OXQ8RIre @@Jq@t(engﬁgﬁmﬁaﬁ%gl -cyclohexannjlil -carboxamide; frans-

%qu)bydlﬁ%hgéé Zﬁqgﬁ@%zgﬁg]gg %ﬁggllro[%azalsobenzofuran-

t1r(3H9341k\)b&élol}ié’xefde]M!—@amh‘)ld@ frsth 83c0%0-N-3~pxesypigr of 6-
%?ézso?ylggrg[%rﬁgg@nbpnzpfumb@wm "@yclohexane]-4'-carboxamide;

tranﬁgﬁ R?gﬁof%?%@%'%g%qy&% ~0xaspirof Sq_zoalsobenzofuran-

|1(3I¢|¥‘?I Y asReene-4 - caraiilige trans-3-oxo-N-(-phenyl-3-
pyrazolyl)spiro[6-azaisobenzofuran-1(3H),1'-cyclohexane]-4’-carboxamide;
trans-3-oxo-N-(2-phenyl-1,2,3-triazol-4-yl)spiro[6-azaisobenzofuran-1(3H),1'-

cyclohexane]-4'-carboxamide; and pharmaceutically acceptable salts and
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trans- 3- oxo- N- (2- phenyl -1, 2, 3-tri azol -4-yl ) spiro[ 6-aza
i sobenzofuran-1(3H),1" 30 cycl ohexane] -4' - car boxam de;

wana4piaenaceut i cal |y acceptabl e salts and WO PCT/IB2004/001357

POQas@aM421 PCT/ | B2004/ 00135% PC25808A 42 esters
thereof. Al of the above recited U.S. patents and
publications are incorporated herein by reference.

Gt her suitabl e pharmaceutical agents that may be

ediers irreok dAll af theoatveartsicied W.Shpatestscang pukticatipnsiaie

resent  inpventipn. i ude agents 5 designed to treat
F@B&W@%ﬂﬂ%@"{ ﬁyée%?‘%ﬁ'%tl ne receptor partial

agoni tfer MR R?erhé(é&ﬁ_ﬁbpég&ﬂs fredtanay bevad ringéradia
tradename ZybanTM and nicotine replacenment

chmbinstion) with theneempeundsat therpresentdnygriiamipelusie agents

8o TRARI b SANETb Ry TG SRR s,
capeidhibedtiordis ¢ilsd khdvn uider dgetrbdetamerAdanI®) and

al coholism such as opioid antagonists (e.qg. ,
pigotinexeplaceaess thatapies)pasnts tqqféeatr%raeﬁglarﬁgfsmtlammﬁgu

sl fd k
PR Re L SRl L ARl 0.
Riidén ™, IBtrattera e reomcebaT) raald Aiderall ') adid Bigents tadessts
for reducing al cohql wthdra

I S tons [%l so be
alcohghismi sueh ag oPiQie RNERIBUEHS &etda s erae (B0 @M Uinder
l@nirdi - h .
e G L

madtaama Antabosel™yt eneé dcamprasatbi(alao ikoowni wider the

GHleUaTIesRPER Db e IPROAGHYS RGRLET Ges ahal v

fﬁpﬁ{ s rRA\Aaks8iY Eladniifis&Rbd - ARhRaIbOkLRSiat dffihédlibeda-
A cohol Anonynous (AA). 20 O her pharmaceutical agents

hetkens clanidine e tanbaimazepine, anegabialipeand gabapeatijent s;

O e

CBritimsitd with edalibra@hera nme@mﬁtsu@a@arﬁpdreargs as

donepezil hydrochloride (AirceptTM and other
metivational enhancemeand therapyi ¢aanitive behiavigriebiherapy,eand referral

19 Sihelf gfbupsnTE g AleorbrpRBhyBRYS (RakS Mot cat! ons
(R speytiat pMirmacslitiebhagens tieat(dxp bexsERlincludsul i n

and insulin anal ogs (e. (_:% LysPro insulin); GP-1
@ntiBypertensiva aaemtsophinn awn@{qw agents3dg)g. NP X-2 inhibitors);

é“:“@%ﬁ%ﬁsg?nﬁﬁz(?@ dn G AShyuGeHiGide Bfo258MIPaTiRive
improvement agents (e.g., donepezil hydrochloride (Aircept™) and other
acetylcholinesterase inhibitors); neuroprotective agents (e.g., memantine);
antipsychotic medications (e.g., ziprasidone (Geodon™), risperidone
(Risperdal™), and olanzapine (Zyprexa™)); insulin and insulin analogs (e.g.,
LysPro insulin); GLP-1 (7-37) (insulinotropin) and GLP-1 (7-36)-NHz;
sulfonylureas and analogs thereof: chlorpropamide, glibenclamide,
tolbutamide, tolazamide, acetohexamide, Glypizide®, glimepiride,
repaglinide, meglitinide; biguanides: metformin, phenformin, buformin; o2~

antagonists and imidazolines: midaglizole, isaglidole, deriglidole, idazoxan,
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t ol but am de, tol azam de, acetohexam de, d ypi zi dee,
glinmepiride, 30 repaglinide, neglitinide; biguanides:

woreaokoo4azn, phenformn, buform n; a2- ant agoni BCEIE2EH/001357

PE26&GRA i nes: midaglizole, i%®aglidole, deriglidole,

I dazoxan, WO 2004/094421 PCT/|1B2004/001357 PC25808A
43 efaroxan, fluparoxan; other insulin secretagogues:
linogliride, A-4166; glitazones: ciglitazone,
Atarozdm,)flupeiraxgn; odrenissuliresepretagogues: linogljfide a2a66;

fedanr ol o rindieons) englidqe, ¥adiazone,

GELL edMnH%@'(BHLQQSB%EQﬁg%E o%i@iﬁidri iﬂhlbltors clomoxir,
emglitateé, voglibose , cam gli bose,

bmmdﬂr,g)a-glucpsmigeens!mbrtOIBRacar&bbse m@molggg@ltateR@oghbose
e o e 8 L
F%’fﬁx B‘?fl Zﬁaépsﬂ hz(ﬁ')aﬂan ﬁo&l@é’teré{saé“i% {B#Brs: L-

exes per oxovanadi um
Geﬁmgﬁxepud Ioweylhg rawntsagxmﬂabmx: fgnilceaynimeanbagdaiesdrat
gl uc&neogene%l s inhibitors,; ®§11 éomat ostatin anal ogs;
é(ﬁﬂ? ! PEexXgg4Rds: NAgIvENT hae RETAKOVARRHIR €O es
Frélllnpef rﬂét’sdgluﬁg'ﬁﬁﬁ 'aﬂﬂ(ﬁoms%: 88@1’16 | |ﬂh ors;

ose reduct as ol rest at
gbynatgstatip boaloigsr alhiaimlytmragarﬁsxrmcotsm bcrdolamplmox WAG

DS R YRR NCo 225 Sriatedl M Aldes pruCIse
SIS 163, il eBidt P oPy Bl MIcRPh S s RRIes. Mordiol
dehydﬂd@@né:sé“nfsl;ntﬂrhas@mnmhydrbgen emchanddvidy@A (NHE-1)
b $r§%?€?qrﬁ%T%sq%Fq?Q%§aﬁﬁﬁ%§  BBiGrs ot hals efiakBorption
gﬁhlﬁiﬁg eé tyteSJHMQ G&N%@J&a@mws&ém@m

or niacin. conpounds of
syethase |mrmb&m poa hid(s- @bédedacmmqmssfnma@@ g&nQeXpreSSIon

ORI G 2 e BRI, SR AT
b bxeq%féﬁersymn@taaammmoraéﬁ REBYRI Nt ort‘rﬁéénﬁd The
nutraceutical s and include, for exanple, garlic

ermpaendsiab e araseshinvession mavsalsake adnaiisiererhie

3§ﬁ@’?§?"ﬁ}‘ @ﬁ 83’%3%&}4[6%33%@% &Dﬁﬁﬁ@%ﬁ& @{at %ggs(ntg) Ié\%/er plasma

icRelegtirobleVBIe. Bt ﬂﬂathaIFyftﬁ:c&Hhige@émb@um atd €ahatonl cP/
the extent of treatnment desired, the nature and kin

salled putraeeuticals ard inpuds, forgxampledgenis extiaghdregdiaplant
te&ﬁggg?ghd%negmﬁ.he nature of the effect

'"The dosage of the additional pharmaceutical agent is generally
dependent upon a number of factors including the health of the subject being
treated, the extent of treatment desired, the nature and kind of concurrent
therapy, if any, and the frequency of treatment and the nature of the effect
desired. In general, the dosage range of the additional pharmaceutical
agent is in the range of from about 0.001 mg to about 100 mg per kilogram
body weight of the individual per day, preferably from about 0.1 mg to about
10 mg per kilogram body weight of the individual per day. However, some
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desired. In general, the dosage range of the
addi tional pharmaceutical agent is in the range of

wo e@aogdzout 0. 001 ng to about 100 ng per kil ogPEmIER004/001357

PERp80®A ght of the individuaf per day, preferably from
about 0.1 ng to about 10 ng per kil ogram body wei ght

of the individual per day. However, sone WD

2004/ 094421 PCT/ | B2004/ 001357 PC25808A 44 vari abi | i ty
ivariabiitygaribe glengtal dgsaga nargermaylse bsereq@tqed degending upon

5t AgC ereraant of 08 SBEABRElPRed? e ferkiedl Bke or,

faﬁﬁuﬁ@trtahé#l tﬁb p”amul@rbmi biegifieaderitdioty adminls&ied adld the

. The determ nation of dosa&? ranges and
bb@ ﬁzhue ctﬁigﬁg@gtlmpf dogqmrangaslaﬂd @@uma osagesifepa

etbuth Bk REaBR i Rh A8 5RO She B Sl slnghe an
Aavingdtheddrefit betmsahbt@dsdstldshﬁel nvention, a compound

of the present invention or a conbination of a
conpomommg ke the eeéhads ofibatnantiond asompeiist ofdhe present

L e L
ﬂéazstfdmemdﬁltl@ab Ip&arraae&ﬂﬂoa&lagentaemdmmlsmed lto at ilfbject in

conbi nati on aspect of t i nven t he compound of
t‘"ﬁ@dpﬁr}éé'éht trg v@ﬁt,i%ﬁfe@rﬁymthee M G epoamRCeUtical

AR | 1I8&he 2BRIBintR asfjpéi‘:‘f‘bf the°|§9éht‘i(¥n 3HE %ma%)gﬁtd of

nlc tine receptor partla oni's opam nergi c
<bh|e pogsenit m\mmtlagmmdsﬂt)leasi;orieeothdnphalsmaneuﬂlcal adpant (e.g., anti-

2ERSHy a6t Bisatine ooy BAEL GG chpeR s ineoS e
%‘E)TBIB 'aﬁfég’i‘iﬁléwn@ 412 %mlﬁ'@ﬂé?é’cférthérf séﬂ%\?at%ﬁbbreiﬁtthée' ng

reated i's unablé to swallow, or oral adm nistration
p@aﬂmaeewleeé compasition comprisirg botib| 1&js ggraraly preferred that
transder.ma dm ni st Lon e appropriat.e.
BB ARG RIraT0 08, b, Jaa By SF HaRE sDBRKP BRI fFate is unable
toRRaNew enordl adnifisEatitr® 18 6thefwit8 gmpaRES B unaesiRibleN
and at | east one ot her pharmaceuti ca agent are

@Qﬁemﬂe@al@ré@ntsdg@naieadm@wéwh@amw bereppreprialan be

2RI e el BEnR IMAHERC RSN Y pdnbliPuan ot

seaylindadf thd Predetit ilantion emdcatiipastishenbthieh pharmaesitical
i nvention and the additional pharnmaceutical agent can
@@eaaﬁfqnagm@*ﬂ%tér@dntogﬁtwysmwmlmﬁtra’fsorg@afébmaeguentlal in

B6RL B ey AETLBAES LORRPb ety
pnefestau | Ramssguiential administration, a compound of the present
invention and the additional pharmaceutical agent can be administered in
any order. It is generally preferred that such administration be oral. ltis
especially preferred that such administration be oral and simultaneous.
When a compound of the present invention and the additional
pharmaceutical agent are administered sequentially, the administration of
each can be by the same or by different methods.

According to the methods of the invention, a compound of the present

invention or a combination of a compound of the present invention and at
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When a conpound of the present invention and the
addi tional pharnaceutical agent are adm ni stered

wGeemwendenl |y, the adm nistration of each canP@BIE2g04/001357

Plo258ade or by different net#fods. 30 According to the
met hods of the invention, a conpound of the present

i nvention or a conbination of a conpound of the
present invention and at WD 2004/ 094421

RGEL bR tNES pharrra2sigicaPagént (eefetredrie hatidintasomal

phar maceut j cal ent (referred to herein_as a .
DSTBRRD Drs preterae ATUBT SR i e dPER e & piarmecesical
i .
CRTRRNETEPARRDl, SRR PheResent Mibtortora,
cambiratimean be edetnisterad pasi patient epparataly pr together in any

epareREAL P ptactalc BPTar it pasRafiele BF hRpimple dgavenous,

iftFAATSEAL, ¥F suBEutaHBEUS ARBasislerhal! IMehvabRdNahiraperitoneal,
i ntravagi nal, intraperitoneal, intravesical, |ocal

intravesicakgpeal (faxample, pawden ottmenbey dragy), oiuldeaal, asr
nasain, dosag?e{ form Conpositions suitable for
83?@ PQPQQei J"écti on generally include io

phar ng@sHposiadbhy s@itsd faHpRertepsl ihecBOn @eHeraMy include
nonaqueous sol utions di Sper st ons, suspensi ons

or
oharspeeuticali @csertablestoslarRauusaus O RANBIISOUESOBRIONAL o

St e Aslofes SL o arkl B HAere R G ng
secorsstitiionnidto ytehle:ilnﬁlablé sblidengairelispetsionsolSuitable
pol yol s (propyl ene glycol, polyethylene 15 glyco

pol . ycol
Gayeers @ndenagHeoVs rariers or diierts finetuging selvepissnd

o ! . R

YBARIGRY e el Bthar, OIS (ol "o pRtiane

oiycohelyaerol, a’ndettitie likey, ﬁgitablglmix;ms tiereof evegbtiable ogs (such

coatj ng.such.as cithin, t he mai nt.enance of the

B e &) Bacnertebls SlATE eRbre e 88 St Sl Brdper

%ﬂjngycatnhﬁe Hifint@ing?l! fdrasmipIe: by thel (&S 6f 4 @BRARY SLONSs

may al so contain excipients such as preserving:

vetithimday theurhgintgriange cirtle deqiradspantjclegsine in the case of

Prevent i onﬂgé m'croorgimi m, ¢ ntam nation of the
502PPof pxﬁh%gsec\. EWE?? 8% with various

ant i baHeak! AmEEticHY by 2% caraaii éxciﬁi_@htseétﬂiﬁpésepres%véng,

par abens, chlorobutanol; phenol, sorbic acid, and th
Iwedting,| emuisifyinpsand dispessingagentso Pieventien o sieaptgarssm

ﬁ%ﬁgﬁippggé rqgﬂgengcl)r%pogi'tjlgr% 2an %%déc%r@rﬁpmjs Ea'd %th \‘?anr%utshe
antibacterial and antifungal agents, for example, parabens, chlorobutanol,
phenol, sorbic acid, and the like. It may also be desirable to include isotonic
agents, for example, sugars, sodium chloride, and the like. Prolonged
absorption of injectable pharmaceutical compositions can be brought about
by the use of agents capab\le of delaying absorption, for example, aluminum
monostearate and gelatin.

Solid dosage forms for oral administration include capsules, tablets,
powders, and granules. In such solid dosage forms, a compound of the

present invention or a combination is admixed with at least one inert
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absorption of injectable pharnmaceutical conpositions
can be brought about by the use of agents capable of

waledoapdaagl absor pti on, for exanple, alum num PCT/IB2004/001357

RO26580&%ar ate and gelatin. So#d d dosage fornms for oral
adm ni stration include capsules, tablets, 30 powders,
and granules. In such solid dosage forns, a conpound

of the present invention or a conbination is adm xed
extipient, dikeat oonarrlene&wt‘a\meZé:)@;{me@meluents or carriers include

PCT/I 2004/ 001357 PC25808 exc

Eiaetias SUSh ARt A et cucaighr ey Phite Sk 4 HieeSor
e feln%% gﬁgt %’Eér@hés %‘@taséss&?@éél hEhhitc SliEIE JRicCahEtHE
phosphat lers or extenders (e

. g.
. tkal; Mnde@c(tegecarbowmemylcﬂumseoalgl@atescg@aal@,u d and

P Gvindi&rongbita, FIROSE arefiPane i DRDY BBk EGend 8%

afRers a@ﬂ%bhiﬁe é&?dlﬁll’(’té rafiHg Rty (.4 € agar-agat, Yeridh

andthellké| di sintegrating agents (e.g
sgerongdrpotate @ tamocaértmhaalgmupa@@ls §egaint %qm@I@a silicates,

bk BRoadotal fnd TeiiElD Rl A TRIREGR 14 6 PBRA Ty apdne

(iRe) (f) aD@b@ftBhraoteléréms (e. gkeu)Jatérﬁ)ar)B@ﬁmIMImmmompounds
accel er at or quat ernary ammoni um conmpounds to

&nd thﬁ@kﬂ &@bwektlgg agants (ﬁ39a§6M §Iq0@o{; glygesphmonostearate
%58 'nk?)g (P{f&&s@rbﬁﬁt@%é?a@@u 8l fg)n'gﬁ?r{d' tjﬁg)lrkf(eé@nd/or 0
wtlﬂoahts( (e.g., talbréateinmsstearage, meghesluna*steamtessdmr at e,

nesi um s aate, id | ene
99 el Blicolsy POALET lesey! shitale e the e 45 S gagg of
I f I
EApEURE BrpEloh? 1S Hoshe AHiEAREY i TRoBlis@bifering agents.
ﬁahdl.mﬂqqﬁmns&yf eaSnﬂulaprﬂsmdymsd bé Iused asrfilleos tn soft or

IhQrE‘fB{;L‘aéJ Iaﬂﬂ ﬁ::g%tgg%gﬁ%?s us %)?legignﬁﬁu S hI e ngg(brergftll% sugar, as
\oo%lugen,t h.@ﬁ'rﬁ&bawa? %@%twve‘ihyléﬁé Nwé il th§Q||kéd

osa e orns such as tab ets ra ees, capsu es, and
gr anuIS@ﬂd desagedone pucieds fahletse dsagee@s canwleﬁ,eanctgranules

£ berBrePRte] Win s oahhge and Blele soibias etEHs cOAMMSS 4k
oftieralvid Iifoved irsthelare OTRE hidyodlsd ﬁ@hteﬁrﬁ‘ @waém@@ageﬁ@eand

conmpound of the present |nvention and
gadialswhalof gHel sarwesitioalthaljésy releage dlée §96m>oundmﬁ e

e IS TR i N R S O e

ol yneri nces and- waxes Uug can
eanrermEaEmples of embedding compositions that can be used are

polymeric substances and waxes. The drug can also be in micro-
encapsulated form, if appropriate, with one or more of the above-mentioned
excipients.

Liquid dosage forms for oral administration include pharmaceutically
acceptable emulsions, solutions, suspensions, syrups, and elixirs. In
addition to the compound of the present invention or the combination, the
liquid dosage form may contain inert diluents commonly used in the art, such

as water or other solvents, solubilizing agents and emulsifiers, as for
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25 encapsul ated form if appropriate, with one or nore
of the above-nentioned excipients. Liquid dosage

w0 ooroamof4or oral adm nistration include phar macett/iBa04/001357

&e25H808RA1 e enul si ons, sol uti dhs, suspensi ons, syrups,
and elixirs. In addition to the conmpound of the
present invention or the conbination, the 30 |iquid
dosage formmay contain inert diluents comonly used
iexanipe aethyl alochol, Beprepyd alcohobtetiryl cadbaraie sethyl acetate,

Koy balacndl” pEA apaariso by obEeR A S BupEnmgcol,

fimethyiorplRlide, I&Br(b(qoybot&irfs%elon 8EdUHdneRbROFhQerm oil,

et hyl "acetate, benz al cohol, béhzyl benzoat e,
mh(gpplleaestgr 9& csesam@s@ed 9l and tge Jike), glycerol, tetrahydrofurfuryl

S R TP Eyin Bl oty ol @RgTROrRlan, g rfures o

&ﬁé@@guﬁgadcés larRi@etiike. | i ke), glycerol,
tetrah %Qﬁr of urf uryl 5 al cohol, polyethylene gl ycol s and

fat t y BrSidpsesuch @e&dllw.ntﬁ i@ composition esalse Inaluds e

RTINS C R AR vieifnd pd e, ERLRETSLATY bifienditd H0hS:

\eiddteaging glaiarings Bt Periuntiog agentsuspendi ng agent s,
sweet eni ng, flavoring, and perfum ng aﬁents
Susper%qscﬂ‘?@S'qnﬁ HuRdditiom tq e sRMpRWD t!l‘ed?feﬁﬁ@t invention or

Rﬁ@%Smblﬁéﬁb‘;ﬁn?ﬁélpfu?trheﬁhgﬁp‘?@g@aﬁiéfs%ch%stsl}ﬁreBBﬁ{g agents,

rise carfiers such as suspéen

e, go)ewndymﬂed mmtmwalcalhclehpdulyoxymhyiena sbhlyitod aad sorbitan
sor bi t ol, and [ bi t est m cr cryds{t alli B
&Sierg) 6&@00%&%%% P%th ’B&ﬂ“@ém anYHRKide, bagtanite, agar-

Z%?r,t %@ﬂ?éé@ﬁﬁ aft rtﬂnxtt‘.?l‘esrﬁf’fﬁ €8u @gtaﬁgkfss ean%iUtHétli@BC es,

15’ Conposi ti ons or rect or vagi nal
admi n|Gnma0$itinn$>fm‘frectaibbyvag:nplradmmlsimimspret&rabs' comprise

b f t
&P@QQE'? Sasngefiors BaR B nréadiedl MorPasd Armsaimcgt Be present
rileﬁtToh' draé bd%bﬁ'?é‘ﬁbﬁ'vﬂm §U|beléﬁbhilﬁft§tm XS |eﬁ§s Gﬁtz&ﬁers
butter, po yl ene col or a supp03|tor

augh mquadwttﬂrdmiw y |V@0h@a§raa$uﬂp@8ﬁ0ty \Ivalq whichagre

3P 2 RRBa LRy flaranl R LGLR by HainefaliE ah
aherefsrenthél In tr@mﬂﬁnfmrv@glrfa%amwh@aébya%ém@g s hetive
of t he cons)‘ounds of the present invention an

s of the conpounds of the present
Dosage forms for topical administration of the compounds of the

present invention and combinations of the compounds of the present
invention with anti-obesity agents may comprise ointments, powders, sprays
and inhalants. The drugs are admixed under sterile condition with a
pharmaceutically acceptable excipient, diluent or carrier, and any
preservatives, buffers, or propellants that may be required. Ophthalmic
formulations, eye ointments, powders, and solutions are also intended to be
included within the scope of the present invention.

The following paragraphs describe exemplary formulations, dosages,
etc. useful for non-human animals. The administration of the compounds of
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invention with anti-obesity agents nmay conprise
oi ntnments, powders, sprays 25 and inhalants. The drugs

wae@dsmggeked under sterile condition with a PCT/IB2004/001357

pCRs8e8&ut i cal |y accept abl e éci pi ent, diluent or
carrier, and any preservatives, buffers, or

propel lants that may be required. Ophthal mc
formul ati ons, eye ointnents, powders, and sol utions

e prdsEmt invieatioe @nﬁccdrﬁblnéth@mydﬂﬂlevddl’imwundmoﬁhe rpﬂesént
t he present invention. 30 The foll qw Par agr aph
d@a\éﬁﬂtlpﬂémﬁk@ﬂtﬂrphﬁ?t)f Benis LA e %@gﬁ%' Y oRen-ofall @19
fbg,r nid man ani mal s. The adm nistration of the

ounds of WD 2004/ 094421 PCT/1B2004/ 001357
PC258@8ﬁam3uhhef @ cospoundrof ¢ine poesent thveotibn matcoatsnation of
t he corrp of t he .present nventi o jth .
AR By heguiRBaT BHSRETL Mt ANt PEry agent is

MiRls JEM s(J‘éh Ghat arP¥fEEHVRCAINE reCEvEID WEneRAIA a dally dose

conpoun t he present I nvention or conblnatlon of
ahataamlunmstﬁred logaljy tosamaninmal és bebyean athouatro 01 and about

2&@@% 0 B a8 Bbidil cp RITBU N ERl BPY 9 qpeut 300

'o‘?b@@?‘vﬂél ﬁtered orally to an animal is betvveen
abou? 01 and about 1,000 ng/ kg of body weig
pr ef ercénn\@ntﬁéttboeem:oamundcpfdmeanﬁ@s%merwoo (orrgsom@mtlon

SR FARG in M RO ! s o 3 RBRARANE oceP B o th

todenpgtiunaikis Mg ové @ withahe Rizlly avattbneglmwt Trned@mmrmf catrhlse

conpound is 1 ngested with the daily water sup

chiesBy meterad ip dwklegwqtern@r@fe@bly it weofprrnkqf@gfym avater-
RIS %Bh%(eﬁtfé g AL adebld'Yo tlof@c}f ?’?e‘?léﬂ)kﬂj Bte salt).
concentra Su as an aqueous sol ution o a

wat er -Garivébientlyah tcomplcdu r@oasfvtae ipeagant inventionp(on sdmbination)
theegsqj ent invention ior conbi nat | onl) can als

: be .
padided directiné theteedags stieh, oldp tha fere of nrannal
?Qe@QUHBIlemefn? eﬁs? \"é’f@h%@qatas éﬂ;?é?n&%r%ohegnfrgte‘?sA %{erﬂ)‘( or
prem x or concenirate. X or —concentrate e
mnrpeuimaitelof the cemqundnn anochm}emt diluergrorioarriérsis more

commonly enpl o e ncI on of, t agent. |

RBTmanY craplpyadior 86 indisipiat e S0pRtinithe H5SLoPpibles

‘E“a?r‘lér%‘brefﬁlalﬁﬂ GiSsolfat 85 de%iéd Oélﬁ:hr%?ﬁvéte‘-‘ru\‘?éhcﬂfs m@lafsaétfcfh as
al, soybean neal, cottonseed oil neal, 1inseed oil

raiefalfa meﬂlne%tbeamemeabndttooseedwethmealrdlrmeeépll roealacorncob

bo e| da and mn?ral m xes .such
meal and ¢orn meal sses, urea, boné meal and mineral mixes such as

are commonly employed in poultry feeds. A particularly effective carrier is
the respective animal feed itself; that is, a small portion of such feed. The
carrier facilitates uniform distribution of the compound in the finished feed
with which the premix is blended. Preferably, the compound is thoroughly
blended into the premix and, subsequently, the feed. In this respect, the
compound may be dispersed or dissolved in a suitable oily vehicle such as
soybean oil, corn oil, cottonseed oil, and the like, or in a volatile organic
solvent and then blended with the carrier. It will be appreciated that the

proportions of compound in the concentrate are capable of wide variation
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are commonly enployed in poultry feeds. A particularly
effective carrier is the respective aninmal feed

WO e@elod442t hat is, a small portion of such feedPCTIB20@H01357

P&2PBeGA faci litates uniform® stribution of the
conpound in the finished feed wth which the prem x
is blended. Preferably, the conpound is thoroughly
bl ended into the prem x and, subsequently, the feed.

sincetthe arecyd & the sempesng du e firigher feadsmay hedadipsted by
\ I . . ! N

Blretng fife 4fhrBeRle BbBriir o7 o eHiE Wi aHF fod 1o POREAFA"

vekiréd lvepbBédinpodAdsol vent and then bl ended with the

carrier. It will be appreciated that the roportions
of colfighuRatansy cRBCRBREERMay ke Rled eﬁﬁ%h% fead maufaciurer

Bkl 0 e R YR er T bk gR A dndil Wlon SRR &
Heedrivayabevea th prideidempncbhieatdd syppleenenipneiich atre suitable for
a

BiSPt o0 Ve EriNSBorp SUFR InstRgESp AT A Bk 0
TBhsiifcthE D464 dit, LARASRAITRILA %%hé@rﬁfatclaé ﬁe\ﬂ’g?lggnneéﬂs may

prot ei naceous carrier such ‘ds soybean ol
bieharid ediedifextly & thedfesd rto ipead wdecy sutritiongliholbhlarced, finished feed

Goneitng adiPrpeBoa ahiactve Toyvelafh 8o Bl of the hrssent
ANSMRbA. ahe mRiurbs b?@tﬁd?ou@??%lé‘ﬁ%e&'?ﬁl éﬂéh@érdcﬁrééeduggs, such

Al'ternatively, such concentrated suppl ements nay
addea tdin shell flenden keehswe hanggerdifye a nutritional ly

bal an . finished .feed,to containin - .
her aiaeLlonERt s E8RyES 20T AsRSRY Brina fead,i kpwise
Plefsietat endund @Rtfb @ity dh@istrbutih @F tids BoinpPelAY @étoss the top of
bl ended by st andardyprocedures, such as in atwn

dhedressiedifaed., to ensure honogeneity. If the

i1 Rowtd bR figtér el s Bheasilolbaff mgitesdsiton
eidtfbeintpraRtigndan ehesttotiaieratiorreéigendhallyige parsisi®dmixing a
feed. Drinking water and feed effective for increasin

Icegtravssk of dep Hsesant inveahigniveth a spffiteiam @iy Qi@@im@bfe%d to
far . a '
oGP BB PRI PR e g SERRMIG:
aatenl feed to provide fromabout 10-3 to about 500

ppm of.

et ereTRATeh S P ewine catS, shRel anaiiayderd peasrally
QBRENR oM about 1 to about 400 grams of a compound of the present
invention (or combination) per ton of feed, the optimum amount for these
animals usually being about 50 to about 300 grams per ton of feed.
The preferred pouliry and domestic pet feeds usually contain about 1 to
about 400 grams and preferably about 10 to about 400 grams of a
compound of the present invention (or combination) per ton of feed.

For parenteral administration in animals, the compounds of the
present invention (or combination) may be prepared in the form of a paste or

a pellet and administered as an implant, usually under the skin of the head
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contain fromabout 1 to about 400 grans of a conpound
of the present invention (or conbination) per ton of

WO e@d/0944be opti mum amount for these ani mals UBCEIB2904/001357

(RG3R$08Mout 50 to about 300 gPams per ton of feed. 25
The preferred poultry and donestic pet feeds usually
contain about | to about 400 grans and preferably
about 10 to about 400 grans of a conpound of the

oreetef thagemaldh Wuin @@mﬁs'%ﬂ"%ﬂ mgat degasigonfased.
%ﬁ%ﬁ&aerﬁ'ggﬁﬂmﬁr?%a?‘té?ét%h(?% éc%h imals, the

resent I nven n (or corrbl nati on)

may ben preapedl gehrenterdleadministration imables infectié® ofia gafflciint
and adm ni stered as npl ant, usually under the skin

MW of 8PS USH/t g@mqerﬁmvansgomv Gumbigatiomdossodde
Yo ShirfAtwif ablIR RO! EPabodt bl diy SR Woigfidk B g
|Tsh&sp11egéfred dosagenfer pbultyaswinee caitle psieep, ngam‘ archdomestic

AR e reridasirors oot 0 5iaaut 46 rehescAyof bagy weian

RF Qv se 5 the ani mal with about O. 01 to about 20
my/ kg7 day of body wei ght of the drug. The preferred
dos agePdste fqzrmUIanns wm be preparetdyy @hwpingglﬂnettkugmm a

st C i S e of from about 0.

AR ecsutGGsBylabe sy Has panubAlsEsaMasaL e ol or
fire e at i ons can be prepared by dispersing the drug in
a lo pharmaceutically acceptable oil such as peanut
oi |, eletecoitpiningan effective amavat bf R conmgunet of the present

LR BRa0hcd SRSt SHRpRGRA o BRI AN 42 prBrea oy
coImikingta 66mpalnd of e prisedt ivenachiTok tombmtoRReNE dilient
the present invention or conbination with a diluent

Byich asrcarbowakneatauba waxa and thedike.aand a hebrigans, sushds

R N S S e

@rocess, recogni zed that nore than one pellet may be
adm nistered to an aninmal to achi eve the desired dose

| evel WS ehcoliree. regogniged daat mere Hianenapelietineanbaeat
GRS 0% ATRPSHENE .S od S80I Rnc Kl Aic i
peovidditalrnoyease in Iean meat deposition and improvement in lean meat
to fat ratio desired. Moreover, implants may also be made periodically
during the animal treatment period in order to maintain the proper drug level
in the animal’s body.

The present invention has several advantageous veterinary features.
For the pet owner or veterinarian who wishes to increase leanness and/or
trim unwanted fat from pet animals, the instant invention provides the means
by which this may be accomplished. For poultry, beef and swine breeders,
utilization of the method of the present invention yields leaner animals that
command higher sale prices from the meat industry.

Embodiments of the present invention are illustrated by the following

Examples. It is to. be understood, however, that the embodiments of the
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during the animal treatnment period in order to
mai ntain the proper drug level in the aninmal's body.

wab@4p9@sent i nvention has several advant ageouBCT/IB2004/001357

PEREB08Mmry features. 25 For3the pet owner or
veterinarian who wi shes to increase | eanness and/ or
trimunwanted fat frompet animls, the instant

i nvention provides the neans by whi ch this may be
inveoliphisse oot limied jo the specifiedetaila of $veseeExameptis; a5 other

til t h thod of th
Yot tarent vl BRSO gy Sopsrntin B LG e fciosure.
6 8L drrdiRaty skifliystheyart.30 Embodi ments of the present

| nvent| on aré illustrated by the follow ng Exanples.

is to. be understood, EXdWEREES t hat t he enbodi nents

o eI ol HBERILTIRTERY acc GEnaieny ajpiale

fldRs Bofrrsrelf SouresGulkRras AldfitiRCHemsicalseCeqMiliduketeW]),
known, or apparent in light of the instant disclosure,

{aneastepByp hﬁStfaﬂlyc 4Wmdharﬁ Nhb, Agtos @Bgm%f iawn, NJ),
BAERGPRSEL Al GP IR, ER, CORALE TR, e 8enine

APdncetbn ONg)iamal AstfaZer(ddal meh@&;euw,éls (Lbadma,ﬁrajland)
Synthe3|s I nc. s Organ

(Fairl e!iwracrmyms I%ﬁfiobéawa%éhﬁéalﬁ) %89&955?399{‘9'“9

%%’érﬁﬁ@é Engl and), Tyger Scientific (Princeton,
, and Astrazeneca Pharmaceutical s (London,

Engl and) . 1ON{TS pc+ldhiumshéxarhethyhbsitazideave t he

foll owi ng co ondi neapi ngs:,..Li N Lithium
hexamet hyl diSEIEA) dROBEEFIERboU %@ﬂyw&eg@m%wme

di i sopropyl et hyl am ne General eri mental Procedures
15 NMR spectra v@eeelfaéfefpeélmemaé edifresni t yTM 400

P oom DR §hectR yfere G Sad n3D By UW”“”"*@%@?P%Y@*@@
Gopmvaghn $hd.f PaloIe, DAY RT66M tbmpeddtlfe amocmahdi 500 Mg "H,
relative to residual solvent as an interna

respaciMely, Chamisakshitihapeexpiessatindiasts Rey mll"@lnl (Oheslatiyve to
d, .doubl.e Iet

T soniens PN Bl rslsaie) Tod podg Ehbhs aff daposag es
FoINLs; sibigle d, HRdfbtMutdpiat 6! quattet; nvenutiglet; ef §; broad
singlet; v br s, very broad singlet; br m, broad multiplet; 2s, two singlets. In
some cases only representative 'H NMR peaks are given.

Mass spectra were recorded by direct flow analysis using positive and
negative atmospheric pressure chemical ionization (APcl) scan modes. A
Waters APcl/MS model ZMD mass spectrometer equipped with Gilson 215
liquid handling system was used to carry out the experiments

Mass spectrometry analysis was also obtained by RP-HPLC gradient
method for chromatographic separation. Molecular weight identification was
recorded by positive and negative electrospray ionization (ESI) scan modes. A
Waters/Micromass ESI/MS model ZMD or LCZ mass spectrometer equipped
with Gilson 215 liquid handling system and HP 1100 DAD was used to carry

out the experiments.
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some cases only representative 1H NVR peaks are given.
Mass spectra were recorded by direct flow analysis

wa@giongoqosi ti ve and negative atnmospheri c presBCF/E2004/001357

FGATBOSA i oni zati on (APcl) séan nodes. A Waters
APcl / M5 nodel ZND nmass spectroneter equi pped with
G lson 215 25 liquid handling systemwas used to carry

out the experinments Mass spectrometry anal ysis was
al so diherertbe inlensity sRtMHTERON fmmmmmohtalhiﬁgrions are

h t, Mol i ght .
hsarad 4 BonSRERRERbh aue Wi ey c@% imagely By for
QP CRSFHtEMIAPBS Bndon1 Q‘cﬁsp@r/EgB%oﬁ%ﬁ sg and only the
Wat er s/ M cronass ESI/ MS nodel

dpwen maae i isaingn pP¥e BRkaiare rei)cbr&ﬁhfozaﬂ axaqml@s

e e i BRI R AP taned priverelioit 36 244 poidHheter
R’%I%Qﬁﬁr&% Ij"g}ﬂrﬁlﬁl@?Idd"tWBﬁéélé(y,(mAﬁﬁélﬁQ 'tﬁ@s@ﬂlum D line (A =

brom ne-containing ions are descri t he expected
i580ams) atytheandicateddemipsatvestar{charer reportad elsyfolbovs fods®™,

%ggeérﬁ?a? G @ BINOT AESRYSTtne - | over mass i on i s
gi ven ﬁd\l@nﬂe@ﬁénﬁtc\i‘%égﬁg V;a%dpérﬁfrg@dl witr ggﬁﬁfﬁﬁé}w $fljca gel

Optical rotations etermned on a
240 ppul BT i Beken, PhilipsburgiNd) dr SiticdSetiSOKENE Sclemtes™,

:ﬁflbbﬂ@wnnwaa% SI?SP&%’B'B'B& 3?&1' é&g&e%é | n@%&mﬁé@ﬁgngm
SN OTaLPASE iy BRSO R B by W2

@erfoemeaajsmgTMGhrbnﬂaobgm (Harfsth Resdarth).Baker,

Phillipsburg, NJ) or Silica Gel 50 (EM Sci encesTM
G bbstown, NJ) in glass colums or in BiotageTM

colums (1SC, | np,e arafiBhidr K. ﬁﬁﬂte%%ﬁa gW ni trogen

pressure. Radi al romat ogr a performed using a

mm:onrafmmrmemete Re(B- Mmm

nternedi ate
SHt-of ; ‘opyl -5, 6-
dlhydro 2|—|—pyrro|of304—|C|pyrazoI 4-one (1-1 a): CH3

H3C NN (Jd
)%N

-1a
A slurry of 1-(2-chloro-phenyl)-5-iodo-3-methyl-1H-pyrazole-4-

carboxylic acid ethyl ester (5.7 g), N-bromosuccimide (3.9 g) and 2,2'-
azobisisobutyronitrile (1.0 g) in carbon tetrachloride (73 ml) were refluxed for
18 hours. The reaction was cooled and filtered, the solids collected were
washed with carbon tetrachloride, and the combined filtrates concentrated in

vacuo. The resulting orange oil was taken on without further purification.



10

15

20

25

I OI N___ 6 I1-1a 20 Aslurry of
1- (2-chl or o- phenyl ) -5-i odo- 3-net hyl -1 H pyrazol e- 4-

W@ 2008094421 ¢ acid ethyl ester (5.7 g), N bronosPCUIBRO@001357

FPE2B803Aand 2, 2' - azobisisobdiyronitrile (1.0 g) in
carbon tetrachloride (73 m) were refluxed for 18
hours. The reaction was cooled and filtered, the
solids collected were washed with carbon

t et r adld @acodied (wedwaiee), stirred seilitionl dfrthé eboverdldnt r at ed

T Y I AN
?géésﬁ%ﬁ%‘%r%éEeqﬁ%ﬁ’ﬁﬁ@%ﬁe’?%ti}ﬁ’qif&ol@ §&lrs }he mixture

ice/water) ™, sftirred sol'ution o e above oil 1n
avasepdmiitibnedrbeivwien dihyhhgetaky\wateddibe orgapicqphdsenwas washed

iy bhapa prieh INGaS0A GRhcrTIabe T iaeuparerdacAced of

REHide RAsttiiyed AFHetShWder. the organic phase was
washed 5 wth brine and dried (Na2SOQ4). Concentration

i n vadusolgfiooofithe produdt obtaineghakdvenard dtN bigredus potassium

Biitonte Bae 08 <fherd B ) et of B3 ROOIST The
ebAat whd@oblel, weilifleabasH at2 kil cbﬂbeﬂtr@t@dflﬁldra'élﬂoric acid,

reaction was cooled, acidified to pH- 2 wt _
evnceanceatratedhidasenite drnmessi dl he wsaiingcsicleweratsierried

S8l T PR RG B Bo B gho anc
\Was hesliting filtratdwacsn centated Inevacedutbtafiogd fanl draage $oam, which

concentrated in vacuo to afford an grange foam which
weas wiilized e the nextsdep aithoyt Bﬁthﬁrmﬂﬂ@atﬁﬂ-t her

g : ot . _ ¢
Dbt i no shfted S8 tioRidrthé Broilct ohenat r 115 (el step and
thetRylaninée 4 @i ral)lin dohidroareth4rdd (30 inlweas added 11-

propanephosphqric, acid cyclic anhydri .4 m aof 50%
6P RRTGHT SR MBI Eid Giste a%ﬁyd%%é&% r@ﬁfﬁ%ﬁfg@obémda.e?hyl

. [
e ol Ry R RS, AR Hohs MR e R e
gairtitionBdebetoegamdiethphatber and1 Woatezbus hydreahloriatei. The
agueaus, sodi um Dbi cardbor{ﬁt e . .
organic phase was washed with saturated aqueous sodium bicarbonate,
dried (Na;SQy4), and concentrated in vacuo to afford an off-white solid, ~1.95

g. These solids were heated in the presence of cyclohexane (30 mi)/ethyl

. acetate (3 ml) and allowed to cool. A solid precipitated out of solution and

was collected by filtration and dried in vacuo to afford the title compound (l-
1a), 1.35g. "H NMR in CDCls (ppm): & 7.60-7.40 (m, 4H), 4.62 (m, 1H),
4.33 (br s, 2H), 1.25 (d, 6H); ms (LCMS) m/z = 402.2 (M+1).

Example 1
Preparation of 2-(2-Chloro-phenyl)-5-isopropyl-3-(4-methoxy-phenvyl)-5,6-
dihydro-2H-pyrrolo[3,4-clpyrazol-4-one (1A-1):
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15

20 dried (Na2SO4), and concentrated in vacuo to afford
an off-white solid, -1.95 g¢g. These solids were heated

w0 pootthet4pr esence of cycl ohexane (30 m)/ethyl PEUER2804001357

(FC2agp8and al l owed to cool. Adsolid precipitated out
of solution and was collected by filtration and dried
in vacuo to afford the title conpound (1- 1 a), 1.35
g. IHNWR in CDCI3 (ppm: 8 7.60-7.40 (m 4H), 4.62
(m 1 H, 25 4.33 (br s, 2H), 1.25 (d°HGH);), ns (LCMD)

mz = 402.2 (Mrl). Exanple 1 @reparation of
2-(2-Chl or o- phenyl ) -5-1i sopropyl ~% A- met hoxy- phenyl
-5, 6- dihydro-2H pyrrol o[ 3, 4-c7pyJr azoly-4-one (1A-1):
WO 2 0

2-(2-ch|oro-phéﬁ%q
5, 6-di hydro-2H pyrrol o c] pyr agof
ng), cesiumfluoride (38 5 ng),
3- met hoxyphenyl boronic acid (
(triphenyl phosphi ne) pal | adi uy
1, 2-di met hoxyet hane (1 m) e gtirred in a seal ed
vial at 100C for 7 hours. The Zétion was cool ed and
partitioned between ethyl acetate/water. The organic
phase was dri ed (Na2804) anﬂrtoncentrated in vacuo to
afford an oil. Silica

r omat ogr aphy (25%to
35% et%th@@é‘r%{rgeﬂ@QB&@@)“@'%FU@EP‘P%@”Y‘ %r'@d0-5-ISOPFOPyl-

ERRAo B eahoRte 3274l Khetold o A Teciiibve 2o

4n@)3 3metHoxylpherylB8rapi add ( Zm)mg)]arilﬁte(tmklsﬁl-i) e

0] isted in
Yeliheny bGeBnseplLipt 61 Tudiie e e besueiness (1 m)
%Je%ﬁm ih% §é§?§<§? v%?%?ﬁoﬁ‘@ fcﬂbPHSUFsorTHJ‘Pea%YBEQﬁé Sooled
of Conpound 1A-1 using the appropriate starting
reandeparéiticnethbetwesneethybadaibledwater. The organic phase was dried
(Na2S04) and concentrated in vacuo to afford an oil. Silica gel
chromatography (25% to 35% ethyl acetate:hexanes) afforded the title
compound (1A-1) as an off-white solid, 27 mg. 'H NMR in CDCl; (ppm): &
7.56-7.40 (m, 6H), 6.80 (d, 2H), 4.63 (m, 1H), 4.38 (br d, 2H), 1.25 (d, 6H);
ms (LCMS) m/z = 382.3 (M+1).

The compounds listed in Table 1 below were prepared using

004/ 094421 PCT/ | B2084+~001357, L, PC25808A 54 H( CH3) 2
ONCH30 N N C JA— 4en- plr ged sol ution of
I 0do- £

qg) and tetrakis
14-6Q) in

procedures analogous to those described above for the synthesis of
Compound 1A-1 using the appropriate starting materials which are available
commercially, prepared using preparations well-known to those skilled in the
art, or prepared in a manner analogous to routes described above for other
intermediates.



commerci ally, prepared using preparations well-known

to those skilled in the art, or prepared in a nmanner
wapaiogaes to routes descri bed above for ot herPCT/IB2004/001357

iffe Gi at es. WD 2004/ 0944255 PCT/ | B2004/ 001357

PC25808A 55 Table | R4 ON R NNto R Ex. LCMS

No. RRL R4 mlz (Ml) 1A-2 2-chl orophenyl

4- cyanophenyl isopropyl 377.1 1A-3 2-chl orophen

4-chl or ophenyl isopropyl 38%able the conpounds listed in

Tabl e 1A bel ow may be prepared ysing 5 procedures

anal ogous to those described abBove for the synthesis

of Compound 1A-1 or Schenes I Jand 111 usi ng the

appropriate starting mat €4 ich are avail abl e

commercially, prepared using \preparations well-known

to those skilled in the art, repared in a manner

anal ogous to routes descnib alkgve for other

intermedi ates. 10 Tabl e N~ ON R N Nto R

Ex. Ro R R4

R
Ex. LCMS
No. R? R R* m/z
(M+1)
1A-2 | 2-chlorophenyl 4-cyanophenyl isopropyl 377.1
1A-3 | 2-chlorophenyl |  4-chlorophenyl isopropyl 386.1

The compounds listed in Table 1A below may be prepared using
procedures analogous to those described above for the synthesis of
Compound 1A-1 or Schemes | and Il using the appropriate starting
materials which are available commercially, prepared using preparations
well-known to those skilled in the art, or prepared in a manner analogous to
routes described above for other intermediates.

Table 1A
|$4
0 N
N
R I'\l/
R°
Ex. 0 1
No. R R R?
1A-1P 2-chlorophenyl 4-chlorophenyl ~-CH,CF3
1A-2P | 2-chlorophenyl 4-chlorophenyl %—<:>
1A-3P | 2,4-dichlorophenyl 4-chloro-phenyil -CH(CH3).
1A-4P | 2,4-dichlorophenyl 4-chloro-phenyl -CH,CF3




No. 1A-1P 2-chloro hen | 4-chloro hen | -CH2CF3 | A-2P

2-chl or ophenyl 4-chl orophenyl 1-0 1A-3P
wWQ 204094kl or ophen | 4-chloro- hen | -CH CHs 2 PARIBLBU4/001357

2op5d08hkl or ophenyl  4-chl or o- phenyl - CH2CF3 WO

2004/ 094421 PCT/1B2004/ 001357 PC25808A 56 Ex. Ro R1

R4  No. 1A-5P 2, 4-dichl orophenyl 4-chloro-phenyl + 0

1A- 6P 3-chl or o- phenyl 4-chl oro-phenyl -CH CHs 2 1A-7P
3- @ght.or p- phenyl_q4- chl or|o- phenyl_4- CH2CF3| 1 A-8PR4
3- N.or - pheny 4- chl orlo- phenyf* + 0 Exapple 2 ﬁe
compoungs TTsted i n Tafie ZA below may pe prepared
JSIn procedur es _anal dg o those degscri hed /£ R
A A I el e
Schene I above using tlhe appropriate 5starting
relifebPal s 3athloto-phenydvai | dbtdoephenydi a| | y oCHICEar ed
ISP _Pr gpetilaio-phenyiel | -Enmﬁrd-phéﬂiwse ski I LeH,CR; t he

art.  Taple ZA- RA N O|RL7 -N N to EX. Ro H4 4
. -1 B 2-.chl hl h - CH CH3
B8 R I P S S 2 )

- chl or ophenyl 4-chl ordphenyl + 0

Example 2
The compounds listed in Table 2A below may be prepared using
procedures analogous to those described above for the synthesis of
Compound 1A-1 and outlined in Scheme Il above using the appropriate
starting materials which are available commercially or prepared using

preparations well-known to those skilled in the art.

Table 2A
R
N
O
AN
R ITJ/
Ro
Ex. 0 1 4
No. R R R
2A-1P 2-chlorophenyl 4-chlorophenyl -CH(CH3),
2A-2P 2-chlorophenyl 4-chlorophenyl -CH,CF3
2A-3P 2-chlorophenyl 4-chlorophenyl —£—<:>
2A-4P | 2,4-dichlorophenyl 4-chlorophenyl -CH(CHs),
2A-5P | 2,4-dichlorophenyl 4-chlorophenyl -CH.CF4
2A-6P | 2,4-dichlorophenyl 4-chiorophenyil §—<:>
2A-7P 3-chlorophenyl 4-chlorophenyl -CH(CHj3)2




5

2A- 4P 2, 4-di chl orophen | 4-chl orophenyl -CH CH3 2
2A-5P 2, 4-di chl or ophenyl 4-chl orophenyl -CH2CF3 2A-6P

WQ2eb49442hi or ophenyl 4-chl orophenyl +_ 0 2A- 7PPCT/IB2004/001357

Fe2gs08aphenyl 4-chl oro hen 157-CH CH3 2 WD 2004/ 094421
PCT/ | B2004/ 001357 PC25808A 57 Ex. Ro R1 R4 No. 2A-8P
3-chl orophen | 4-chl orophen | -CH2CF3 2A-9P

3-chl orophenyl 4-chl orophenyl + 0 Exanple 3 The
conprunds i st in Tabl e 3A below may be prepeB

ISINg. procedur®s anal ogous to "those descri bed 2bove

FAJSEE | SYBIChRsTophény > COMpHiogAsrdy 2Ng OUTT EIERE N

PCITENE IV _aboveE USI ng te appropriate S$tartithg
rat eri al s WhICh re lﬁ‘? comTe |aIIy or py ed
1AAP pr P repNeMise | ski THeo e

U
f
f
U
d

art. Table 3A R4 | QN RNN N ROLx. Ro RIMR4
No. 3A-1 P 2-chl orophenyl 4-chl orophen | -CH CHs 2
3A- 2P 2-chl or ophenyl 4-chlorophen | -CH2CF3 3A-3P
2-chl or ophenyl 4-chl or ophEXgmple@ 3A- 4P

>4 g il SoBRGey nistelih 3Bl 1R Below gy propate thing
Drdeedures mlﬂgzmsl to4hodd desertﬁwrefd)ove for thAsyitthesis of

3-chloro- he hl oro- hen | -CH CH3 2
Compound 1A-1 12 ‘P and outlmeJ in Scheme IV above using the appropriate

starting materials which are available commercially or prepared using

preparations well-known to those skilled in the art.

Table 3A
|$4
Oﬁ
R1/NT/N
R0
Ex. 0 1 4
No. R R R
3A-1P 2-chlorophenyl 4-chlorophenyl -CH(CHs),
3A-2P 2-chlorophenyl 4-chlorophenyl -CH>CF5
3A-3P 2-chlorophenyl 4-chlorophenyl é—<:>
3A-4P | 2,4-dichlorophenyl 4-chloro-phenyl -CH(CHj5).
3A-5P | 2 4-dichlorophenyl 4-chloro-phenyl -CH,CF;

3A-6P | 2,4-dichlorophenyl 4-chloro-phenyl

.

3A-7P 3-chloro-phenyl 4-chloro-phenyl -CH(CHs).
3A-8P 3-chloro-phenyl 4-chloro-phenyl -CH,CF3

3A-9P 3-chloro-phenyl 4-chloro-phenyl

.
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3A- 8P 3-chl oro-phenyl 4-chloro- hen | -CH2CF3 3A-9P
3-chl or o- phenyl 4-chl oro-phenyl +_0 WD 2004/094421

we@ABA04/ 001357 PC25808A 58 Exanpl e 4 The PCHRROMA®1357

PICZ680BA N Tabl e 4A bel ow mayste prepared using
procedures anal ogous to those descri bed above for the
synthesis of 5 Conpound 1A-1 and outlined in Schene V
above using the appropriate starting nmaterials which
are available conmercially or prepared using
preparations well-known to those skilled in the art.
Table 4A RA N OP RI1- Ro RL R4 No. 4A-1

Xqynp. _
P 2. oI OB hOl 61 PRAGTIA bofll H 5 prbberl using

brmﬂddnlre@baalpgonsmtmmmlbeg _abovd forithe synthesis of
4-di c phenl - ghl -phenyl -CH CH3 2 4A-5P

S Shcbaan otiegin SDeRi Abov SisEG e a0 pBrate

' h fiXerciall dted

Sty FRtenan ifidh oo Bbaithe BURMGRIeA g feriiogysing

Ppreparationpivetiykinoguclel those skilad ||n tr(a-ar(CFS 4A- 9P

3-chl or o- phenyl 4-chl oro-ﬁh%Ii} L + 0 10

PHARMACOLOGI CAL TESTI NG THE& fo‘n ty of the conmpounds

of the present invention |&4t he practice of the

i nstant invention can be e \denced by activity in at
| east one of the

)
RbN\fN
R’

Ex. 0 1 4

No. R R R
4A-1P 2-chlorophenyl 4-chlorophenyl -CH(CHs),
4A-2P 2-chlorophenyl 4-chlorophenyl -CH.CF3
4A-3P 2-chlorophenyl 4-chlorophenyl %—<:>
4A-4P | 2,4-dichlorophenyl 4-chloro-phenyl -CH(CH3),
4A-5P | 2,4-dichlorophenyl 4-chloro-phenyl -CH,CF3

4A-6P | 2,4-dichlorophenyl 4-chloro-phenyl

.

4A-7P 3-chloro-phenyl 4-chloro-phenyl ~-CH(CHa),
4A-8P 3-chloro-phenyl 4-chloro-phenyl -CH,CF3

4A-9P 3-chloro-phenyl 4-chloro-phenyl

.

PHARMACOLOGICAL TESTING
The utility of the compounds of the present invention in the practice of

the instant invention can be evidenced by activity in at least one of the
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prot ocol s descri bed herei nbel ow. The foll ow ng

wa@ceooa9481 are used in the protocols descri bedPGEIB2M04/001357

B32258084vi ne serum al bumin BRSO - di net hyl sul foxi de 5

EDTA - ethyl enediamne tetracetic acid PBS -

phosphat e- buf fered saline EGTA - ethyl ene

gl ycol -bi s([i-am noethyl ether) N,N,N ,N -tetraacetic

gurotb cAl¥Pd e s gribmubisénein bl pin.o T dokowing acconyrms laﬂ:eIUag@ iruthe
o - orally ip - intraperitoneal icv - intra cerebro

Rl fgsorided EIBWt  avenous 15 [ 3H] SR141716A -

r adi ol @8l ashvihd B biuinid- Y1 ) - 5- (4- chi or ophenyl ) - 1-
(2,4-d ichlorophenyl)-4-methyl-1
H- pyr WSO 3 dimethylauifodidenydr ochl ori de  avail abl e from

Aner s i osciences, .Piscataway, .NJ. [ 3H] CP-55940 -

r adi or\g‘gﬁ&' %ﬁw%nfgﬁ’m'ﬂ%t%ﬁ%%\&ty%ﬁ@w 2-[ 5- hydr oxy- 2- ( 3-
20 hydpR8Y-PpREPhatedtifefsxyalrephenol avail able from
NEN Li fe Science Products, Boston, MA. AWM51 - N

- ( pi perGdAn-athyleneiglyenl-bis(Pearhimoeiitykather) B NN N detrhacetic
yl%-4- nmet hyl -1 H pyrazol e- 3- car boxam de avai l abl e
4% TocrisTM Ellisville, MO Conpounds having an

acti vi Gpp<2Quahbsine dishiedptaty tested in the CB 25 1
GIPy [35S] Binding Assay and the CB-2 bi ndi ng assay
descr i $SedSURIUEANEQUS t he Bi ol ogi cal Bi ndi ng Assays
secti R -§F||§/Ct ed conpounds are then tested in:-vivo
usi ng 'Ohe ﬁ" nore of the functional assays descri bed
in theipBi pitra@efdneaFuncti onal Assays section bel ow.
CB-1 binding activities of 4 nMand 2nM were observed
for EX&WpITEE eepraManttisulr respectively. 30

iv - intravenous

[’H]SR141716A - radiolabeled N-(piperidin-1-yl)-5-(4-chiorophenyl)-1-
(2,4-dichlorophenyl)-4-methyl-1H-pyrazole-3-carboxamide hydrochloride
available from Amersham Biosciences, Piscataway, NJ.

[*H]CP-55940 - radiolabled 5-(1,1-dimethylheptyl)-2-[5-hydroxy-2-(3-
hydroxypropyl)-cyclohexyl]-phenol available from NEN Life Science
Products, Boston, MA.

AM251 - N -(piperidin-1-yl)-1-(2,4-dichlorophenyl)-5-(4-iodophenyl)-4-
methyl-1H-pyrazole-3-carboxamide available from Tocris™, Ellisville, MO.

Compounds having an activity <20 nM are generally tested in the CB-
1 GTPy [*°S] Binding Assay and the CB-2 binding assay described below in
the Biological Binding Assays section. Selected compounds are then tested
in vivo using one or more of the functional assays described in the Biological
Functional Assays section below. CB-1 binding activities of 4 nM and 2nM
were observed for Examples 1A-2 and 1A-3, respectively.
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WO 2004/ 094421 PCT/ 1 B2004/ 001357 PC25808A 60 In Vitro
Bi ol ogi cal Assays Bi oassay systens for determ ning the

weBol/ogadl CB- 2 bi nding properties and phar macBCDUB2064/001357

deC25808p% of cannabi noid recepbor |igands are

descri bed by Roger G Pertwee in "Pharmacol ogy of
Cannabi noi d Receptor 5 Ligands" Current Medi ci nal
Chenmistry, 6, 635-664 (1999) and in WD 92/02640 (U.S.
Application No. 07/B6Vitey BiologécalAssets 8, 1990,
incorporated herein by reference),_ The [.ow n

s oy BiRar e dordetagnBrg Beiedand Chet bidiai «

: D di . .

&8991“?3 ﬁgp&#}%@%ﬁ%&@ ﬁshﬁé&ha«;ﬁ reBEpr A ®are

-ascabéd blidtagdr)G. Rdrivéy bir ‘Bhar@acdopy of Cappabinpid Reyeptor

dgaiar Gt MeciiBel Codn s Saoe KRB Bl ng

RI00 2640 (LIPS, RB%#@&ioWN&.W/SM,@?B fRleAh gty ebobT ig.leg orated

Bi ol ogi cal s, Rogers, Arkansas) were cut up and
irereindyurefgrespa). at i on buffer (5 MM Tris 15 HCl, pH =

7.4 2 EDTA | vt d hi, gh d t ..
on'i e 1O Akl Weie SRR e eE e Tnafinds R ipniot
1th@¥hding of PH] SRAMIBA (slechie rAdielbeRay GBLM]?aH@)Sand [*H]
recovered and centrifuged at 100,000 X G for hour

é—(h@:diﬂﬁ&)ﬂi@ﬂ!Ptbélﬁ-anﬁshYdeNY-ﬁd3s|W@Xl\dgﬂpy|%CY?'OthAXXg]B_?_Z?ml;
T\VE: Tt = 7.4 n
prgE 'q&)%gell%l}ﬂgs% ?i) é'?ng !a(ﬁnglg }tlo Hté?ra%glgff esreﬁglp ?oc[ Pred and

200 | of tissue Rat@BINRe28pidr Basdingd®eeiocel t he assay.
The test conmpounds were diluted in drug_buffer (0.5%

BSA, 1oelresgedraing (pveljakiadrommEel brazeRiplogicrisdRegers.
JRRAnSE ol RABAFBBool i iSaug dlehanidhi et G s
A3CI, phbr §.4ddd @ iVl EDT A)| polgtroAeBa@thighod micd ass Rgptv@rsice
J5h 05 R inufoRor] HeROTREANSBOVAS B1ET SRUMR] B00PY gJae grinutes
o B AR ShER RaRRTGRR reRbl R A GeitAR e i KN %G for

20kolicat £C. "MTRebelet Wis tHeh ©ASLspaindelien RBAHPSE TIME (25 nM
period 250 of stop buffer (5% BSA plus TME) was

I
adife BB 74 3 M Mglep. and pIraMEDTARPer bitads used e A protein
réasrs ?%aesdpebr)for%(e%} 558 288%’ oﬁ?és%e totaling 20 ug was added to the

assay.

The test compounds were diluted in drug buffer (0.5% BSA, 10%
DMSO and TME) and then 25 pl were added to a deep well polypropylene
plate. [°H] SR141716A was diluted in a ligand buffer (0.5% BSA plus TME)
and 25 pl were added to the plate. A BCA protein assay was used to
determine the appropriate tissue concentration and then 200 pl of rat brain
tissue at the appropriate concentration was added to the plate. The plates
were covered and placed in an incubator at 20°C for 60 minutes. At the end
of the incubation period 250 pl of stop buffer (5% BSA plus TME) was added
to the reaction plate. The plates were then harvested by Skatron onto GF/B
filtermats presoaked in BSA (5 mg/ml) plus TME. Each filter was washed
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filtermats presoaked in BSA (5 ng/m) plus TME. Each
filter was washed WO 2004/ 094421 PCT/|1B2004/ 001357

weunse082 61 twice. The filters were dried ovePCi/iB004/001357

IRC25808Anrning the filters wéte counted on a Wall ac
Bet apl at eTM counter (avail able from PerkinEl mer Life
Sci encesTM Boston, MA). Human CB-1 Receptor Binding
Protocol 5 Human enbryonic kidney 293 (HEK 293) cells
ttnéoes f Ehoe itlers waret dréedBrerhight.c ipthe mobNAg tod filterseslere

e po e eller Berentptad CoUnte evailbis TOToS signmer Lif
16kighé ST AgodiBn, KyM)Na Bi car bonat e, protease

inhibitors; pH = 7.4), and honbgeni zed with a Dounce

Honmogeni zer . Tmmmmm 1, 000X g
and odiimBn T afc ey B B3]l YR GBSyl e .
T‘l"féd@@teriDNWS(obfﬁrﬁbd FomUSP EdRE Kehdal, lﬂhlvéfsnéof Connectlcut) '
eni zati on buffer and re-spun at 25,0 20
rW@f@tgfLﬂé’V%%ted@\ hamegenization b@ffq%re(ﬂ Ovial! EBTAuéﬁmM@GTAs 10
b 7.4 tai nin ,
RO = L SR

Bowtd R6Mogenizet.i $ﬁ@ﬁoﬁ@b@hamma£>trmrv@®rﬁ&dﬁdoox fg;fﬁ%

assa The test compounds were diluted in drug
(romg{e%/&ml obhe snsmnatat ws)remrem\ @nd mntrnfue«ada ab29,800X

R ulSs 5t B BhRpelshver Bl SoalsaRhgras T o

Cove@g;éd‘giat rtﬁjméffég%ﬂg ré%(?m%t??aj é%r ?b%@ﬁtfewtg% The

finalipeliat wiis mlfs.usapeddeclﬂ it lhglr;nlloﬁd' \;\llgﬁua%)g]el\ge'{ngdibf@w k= 08)

St % 'ﬁ'ﬁafiméé &A) 6?1'131}/' eAeteimassaysvas peformed
BSA (5

%@rg @%l us%?%&ﬁg%hﬂl earSs g&la(gesooﬁ)ktﬁgod S%\N\f/ gl'he

f| | t erEhentesse comipoaddeweradiited ihrirdeuffer (0 5% B8A, 10%

filters were counted on a Wall ac 25 Betapl ateTM

cQMﬁ'Peanfé 04 ) andl thery 2hiibaera addertfo aideepvelbpelygromylene

piae THL SR (0 R RIS s D05 L RHRL RER% PR S TME)
@HNAQS (iphert agded tomelplateDeimaplsessible coidre8 atid Mabéd in

Connecticut) were harvested
an incubator at 30°C for 60 minutes. At the end of the incubation period 250

ul of stop buffer (5% BSA plus TME) was added to the reaction plate. The
plates were then harvested by Skatron onto GF/B filtermats presoaked in
BSA (5 mg/ml) plus TME. Each filter was washed twice. The filters were
dried overnight. In the morning the filters were counted on a Wallac
Betaplate™ counter (available from PerkinElmer Life Sciences™, Boston,
MA).
CB-2 Receptor Binding Protocol

Chinese hamster ovary-K1 (CHO-K1) cells transfected with CB-2 cDNA
(obtained from Dr. Debra Kendall, University of Connecticut) were harvested
in tissue preparation buffer (5 mM Tris-HCI buffer (pH = 7.4) containing 2 mM
EDTA), polytroned at high speed and kept on ice for 15 minutes. The
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30 in tissue preparation buffer (5 mM Tris-HCl buffer
(pH = 7.4) containing 2 nM EDTA), polytroned at high

wapwedoaad kept on ice for 15 m nutes. The WO PCT/IB2004/001357

X02E308A421 PCT/ |1 B2004/ 0013532 PC25808A 62 honpgenat e
was then spun at 1,000X g for 5 mnutes at 4C. The

super nat ant was recovered and centrifuged at 100, 000X

G for 1 hour at 4C. The pellet was then re-suspended

| Hora&geérate wabMbReh 3punidt Ti009Xy fdred mimites at 4°@) The
containing 5 MM Mgd 2 and 1 EDTA) per brain used. A
Eupeshatast wes sscoveredand centflgadoatZ8y, 00X G fos ddwur at 4°C.
tatali 10g, was added to, S . e t.

i ntikd waRngR e RFEE S refymEET T @b ResspoutentpH =
CVBR:oramirkPs P THECL, and 1 WE@ﬁ'ﬁg PR RaiRdARd. 10Opidisin
deep well ol ypropylzene pl ate. [3H]

Sagsay wed patarpiedast 300 bof tsshe dotaling 20 (16 Wasiaddgd tamthe
progyl ) -cycl ohexyl ] - phenol was diluted a |igand buffer
(@58% BSA and 99.5% TME) and then 25 | were added to
each WEid teat campRnas Werb iofiteRfl inldradbuffer EQ%%DBSW? 0%
assay was used to determne the appropriate tissue
doMSéhtarat 3dA % MWE)GNd theh 25hel weresaddent ta the deep well

P58 N S R BB s
L
addEy ahd thére 26qdetare mddedtte eatheavall att®sonesrgrationasf 1 nM. A
IREK SRl ARsBSRap S5eidh HICTINS VEPPIEREHI 98 was
‘%%{&@Htré%r? Snd Do {11 R gség};é ﬁ@%{@%r@%ﬁ%@i&%gpgﬁ?n was

filters were then ‘counte et ap
canldeideln. the 2MtEBT he GlEfes WebSkotiredi iyl plassy invantimeuesor at
were ]preBar_ed from CHO K1 cells stably transfected
W&k fof RE Minkies. abt therancepftibe ingyrbprtionasiosee0 weefstop

HARRI61 SSRGS TP e 0 1R o By e diftes were

;tggn?agxﬁ%dg g?m@gogi;%m?t;%dsv?lc?@dﬁferﬁm pRsaRed in BSA (5
- . I Ndl Ng_assays were

ﬂemgm TMEs Bachiliar waswashed Bries diediiters wers dried

SRR © THE| e RBre M ccimteondi Vil BER{EE " bunter.
7.4, 3 "M MCl 2, [OB-1.GTPLF SMBirMiKY Ass@p MM EGTA, 100

mVM NaCl, 30 M GDP, 0.1 % bovine serum
Membranes were prepared from CHO-K1 cells stably transfected with

the human CB-1 receptor cDNA. Membranes were prepared from cells as
described by Bass et al, in “Identification and characterization of novel
somatostatin antagonists,” Molecular Pharmacology, 50, 709-715 (1996).

GTPy [*°S] binding assays were performed in a 96 well FlashPlate™ format in
duplicate using 100 pM GTPy[**S] and 10 ung membrane per well in assay
buffer composed of 50 mM Tris HCI, pH 7.4, 3 mM MgCl,, pH 7.4, 10 mM
MgClz, 20 mM EGTA, 100 mM NaCl, 30 uM GDP, 0.1 % bovine serum
albumin and the following protease inhibitors: 100 pg/ml bacitracin, 100

ug/ml benzamidine, 5 pg/ml aprotinin, 5 pg/ml leupeptin. The assay mix was
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al bumn and the foll ow ng protease inhibitors: 100
g/m bacitracin, 100 30 g/m benzam dine, 5 g/nl

wa@proand4aen, 5 g/ m | eupeptin. The assay m x waBCTAB2004/001357

0258084421 PCT/ | B2004/ 0013533 PC25808A 63 t hen

i ncubated with increasing concentrati ons of antagoni st
(10-10 Mto 10-5 M for 10 m nutes and chal |l enged

wi th the cannabi noid agoni st 5-(1, 1-

cthem titou balted tith)inerebSinkyetmesmtratioRs b sinte ?Mnl@t Pry19OMey a0
says were perfornmed at 30C

lfl@?%‘ kad mﬂﬁgg l?ﬁ %ﬁﬂéﬁm%wsem wapgakinpigeagonist 5-(1,1-

it R R 530G 2l(a-HIdRA BBy ) hyelateRih PRefb (10
M).oRssaysEWBRe patfornhed hpB6° Cloronesiag. TReiFadHPIAKs™ were
G aphpad. I nverse agoni smwas neasured in the abs nse

dhea@@ﬁtra‘uged at2q0 mﬂh@;@wtean&mﬂamoms&@wy binding

C tra th t he ,huma
s e oy e ol B U B P S RriEn: el Bt o Being
Umgmrl\sbyy;rgbhg@@nectl cut) and the prom scuous
G protein Gl6 were used for this assay. Cells were
pl at ean%rserﬁﬂmsmM%sdm@ﬁé@rea!tmih@@bsemqa of pgenigkl | on
col I agen coat(legl1ﬁ4[p
Cells were incuba

( Mol ecdDHE- KH’rdeDesb-trans@&Mi mhkm@)hmﬁzm @Enn rrr@cé?ptér BINA
enicid and luronic acid (.04% . The plates were

t(ﬁg m@éﬁem BrPeRrs %@ﬂdﬁ"HﬁPE@rs%@ epareefiguand the

FPT BB BRI CAtic R Morlfly BT CRHE RRle Wiea 4

i radirs irdadVancesaic! Z300ocalisqreraes!l dreveliagemsoated t38Aualbbiack
nitored over an 80 s period. Conpound additions 20

¥ 3y Rlates) (allsovereyineubated f@rsqn%pu%wahﬂw Blyosd AM
gf\/lc}?@é.ﬁéf BrabetT RPBMEMIGRAS & 'R 'i‘5‘rﬁmg¢r8§§@%ma£ﬁjd

concen IOﬂ respo se CUTV
/pimwmwasd mwpptrmqolmwaeuaeqwﬁhlem $hm|e|:56‘/ﬂﬂEHEWEtSl

BUebsas (CoRABOTTOPEHCiSk 2\ S TIIL® Ry 38 dyReAfter
fo) anrgaggst@ wsreA%’dafﬁﬁﬂﬁenfmbRC.ﬂhmmaw arfat@fareggdc%

was use determ ne I nverse agoni st

vevals plast ahtinobusly reériterbd opbnar 8@ts pepd)@.t@cnmpdans latisalftlons
trat

%%Prhggg S{Xé'ﬁf I’taonoe%qéﬁ/ptpaﬁIQnghs aﬁter 30 Csoo %nseflr?e ! ,&)snsa?/s

were performed in triplicate and 6 point concentration-response curves

generated. Antagonist compounds were subsequently challenged with 3uM
WIN 55,212-2 (agonist). Data were analyzed using Graph Pad Prism.

Detection of Inverse Agonists

The following cyclic-AMP assay protocol using intact cells was used to
determine inverse agonist activity.

Cells were plated into a 96-well plate at a plating density of 10,000-
14,000 cells per well at a concentration of 100 ul per well. The plates were
incubated for 24 hours in a 37°C incubator. The media was removed and
media lacking serum (100 pl) was added. The plates were then incubated
for 18 hours at 37°C.
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i ncubated for 24 hours in a 37C i ncubator. The nedia
was renoved and 30 nedia | acking serum (100 I) was

w@owed44The pl ates were then incubated for 18P¢IDIB2804A101357

FC258M8A2004/ 094421 PCT/ |1 B20®4/ 001357 PC25808A 64
Serum free nmedi umcontaining 1 nM I BMX was added to
each well followed by 10 | of test conpound (1:10
stock solution (25 nM conpound in DMSO into 50%

DVSQ' RS undireetreedilm@ontainkigs1 \wMNBMX wisBRiedAbteich well
i ncubating for 20 mnutes at 37C, 2 .iMof Forskolin

2
vielowed oy 'ohd afffest eompruNshtle 0 stackseluian 250HM compound in

' [ , J 0.
DISSR® SV ABEOR TP wil Py 550°
rineubatingnipe LetrihatesCl 3790 2ald df ForsRolidl WAS aBbéR aAd then
of assay buffeéd&sup lied in FlashPl ateTM cAMP assay

kneukated femareaddidanalE?) mingesat 87te. Aheduedia was serooyed,
o T A 3 25 o
EAPIRARLE OB OED FIEH IR APl R0 Bl el
SdasiPlateli cAMPassbg kit dvailybledrdsh NENILfal SAesey Products
%g&éﬂ%ﬂﬁg %%-iglgisﬁ;talsétesi ugAhM‘?’Ss‘t’g\ﬁég\redtsraanhc}/gl,&I(\)/I(I:Datrr]ag]c‘?(-?rI V\r/]g rle

Fddbdloforetib pbidedt: iiphedhpiete At Ind HA4A] 7 16
dtoarsat 47C s fThe dositenti afitise welisiviste aspirbterCand ebyniedama

t t]e Tetrad, For a description of these behaviors
g‘ém' laipnioQunterg. | et al. in "The pharmacol ogi cal

activity of anandanjges ' ogenous

cannabinoid, in m a’ﬁﬁ’va‘f‘g@ﬁé?“nﬁ"é%]s?gggp. Ther .,

270( 1)Gariiebintld 296ir(i$t8 Hicharsd\ Migtreyiydrbcanfhbiol (A%THC) and
i scrimnative stimulus effects of anandam de in

D
Bt T-dimaihy--he ptyRst-febyaroxy:2-E3-nydioxy-aopy -cydoBpxyil-

RO B3 &Rl Rt 2B PRRNSL g mice
amdi_agt_iyetbbem?mwn ed the I'I't@ivaldt Em'tr dm;gri%lﬁcfreggtthfae@?sbdha‘(/lo‘f@ see:

- ant agoni st s,
S”?C'teﬁf\é'ré-éd,o%t@?gm}‘gvsr%%mﬁpami@b Artivitypianandanide s putative

f i ity . »
(ég*_d%?%?%? Eg@%t}@%.gb n mice,” J. Pharmacol. Exo, Ther., 270(1) 210-

[BA7) (1964 L ant ¥xildy], Jphetmblin dDiscrigtinative stimulus effects of
NGRSO et ) ELY.S Bharmacnl. ©276(1-2), 49-54 (1995). Reversal of

these activities in the Locomotor Activity, Catalepsy, Hypothermia, and Hot

Plate assays described below provides a screen for in vivo activity of CB-1
antagonists.

All data is presented as % reversal from agonist alone using the
following formula: (5-(1,1-dimethyl-heptyl)-2-[5-hydroxy-2-(3-hydroxy-propyl)-
cyclohexyl]-phenol/agonist - vehicle/agonist)/(vehicle/vehicle -
vehicle/agonist). Negative numbers indicate a potentiation of the agonist
activity or non-antagonist activity. Positive numbers indicate a reversal of
activity for that particular test.

Locomotor Activity




10

15

20

25

30

vehi cl e/ agoni st). Negative nunbers indicate a
potentiation of the agonist activity or

woedamdagoni st activity. Positive nunbers i ndPCHIB2064/001357

rRG29808A of 30 activity for t8hat particular test.

Loconot or Activity WO 2004/ 094421 PCT/1B2004/ 001357

PC25808A 65 Male ICR mice (n=6) (17-19 g, Charles

River Laboratories, Inc., WImngton, M\ were

pr e- t riateelCRumite (re=d) (d@rffbgnGhéses Rp@r LiaboratoriesMhc.,
' ' were chall enged with

g\?\félﬁﬁé}gﬁnﬁgﬁﬁgr}qﬁgg;ﬁa&gg wrll’ghctgst compound (sc, po, ip, or icv).
2Fihéehmheﬁé%-lat&,%awﬁrc@We@aﬁnb}]gﬁWimgﬁmf,g%diméwlheptyl)-

(sc). Twenty-five s mnutes after e ago _ _
| v by dioxy-2-(Fehydroxywropylpudebexyl]-pherol (se) yTwenty-five

ook % B Betud Ok fod e Rl il
SeHgeR A8 1 180sm H020.0 dﬁ&aﬂo.@ﬁ:nﬁ)%ﬁiaiﬁinp’:dlké’ér?ﬁoo@%aW‘@s. The

activity was recorded by infrared notion detectors ~
(Bubigdta wese pllowed ¢ explsvie surresndings forsa ktakol abauminutes

I . 1 ., Ih t
A RV B PESE ol Bl i B85 e o
Wodlbolrndastleesys ™ VAllentoWn, MAGhANWE) Blacdd ob tapYT the
arrival‘l)mmgre pre-treated with test conpound (sc, po,

iGRO68- | atpyasermpHiaicelested and expsessadasdnevament
l»enged with

5- (1, 1-di net hyl - hept yl ) - 2- [ 5- hydr oxy- 2- ( 3- hydr oxy- pr op
yl)- cycl ohexyl ] - phenol (ﬂ@tﬁé&@et y m'6ngt es p:)stI
I nj ect, on, e.mce were placed on a 6.5 cmsteel
Ir P%SW%’%&Q@QW% énfégﬁyﬁt%a& HPaR axivall wate pre-Healed with test
id?o%’tﬁﬁl end i S i [ :
ori ent‘z?tdi %E’ %%’Jag)ﬁ\é@abuse mﬁ@lgﬁg%éﬁgééﬁgnﬂﬁ'?ﬁ&e&gp of
tahallengen with h5-f(ﬂ)rledinm’(kiylmher[rlylD}ﬁvﬁ-lwdr@w-ﬁq&tﬁy@g&@y-propyl)-

i et er.  The, du ion that, the use, remnai ne
LS} praae G- sty tntisss Post edion, Himyee were placed
TV BEEH) StUBIT P AOs SR ®'Ffing st 84 Relefit bPQ?outTﬁeinches.
data were presented as a percent 1mmobi ity rating.
Tihe fing wag meuntedlie al harizonta) otientadiongrtdthenmobse wab

3RO ed RO R T Bh S R b b lkner
[pesividteRY THO Burabiopeheeite MOMSSE $éthale@BdmiSicRIP Rictonnas
t hen cal cul ated. Hypotherm a _
(except for respiratory movements) was recorded over a 3-minute period.
The data were presented as a percent immobility rating. The rating
was calculated by dividing the number of seconds the mouse remains
motionless by the total time of the observation period and multiplying the
result by 100. A percent reversal from the agonist was then calculated.
Hypothermia
Male ICR mice (n=5) (17-19 g upon arrival) were pretreated with test
compounds (sc, po, ip oricv). Fifteen minutes later, mice were challenged
with the cannabinoid agonist 5-(1,1-dimethyl-heptyl)-2-[5-hydroxy-2-(3-
hydroxy-propyl)-cyclohexyl]-phenol (sc). Sixty-five minutes post agonist
injection, rectal body temperatures were taken. This was done by inserting a
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Male I CR mice (n=5) (17-19 g upon arrival) were
pretreated with test conpounds (sc, po, ip or icv).

wao-pdopeer2m nutes |ater, mce were chall enged RET/B26001357

cBrAadi8foi d agoni st 66

5-(1, 1-di met hyl - heptyl) - 2- [ 5- hydr oxy-2-(3 30 _

hydr oxy- propyl ) - cycl ohexyl ] - phenol (sc). Sixty-five

m nut es post agoni st injection, rect al body _

t empk theroostatywolee appreximatelys2+&S cdoiméo the fecient i ng a

20041094421 PCT/ | B 001357 . PC25808A 66 snal |
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CEUTRPLISS ﬁ"af)? p@ or d\?) %lﬁh& m|ﬁhfe‘s<1§fér%58ét\ﬁ8ré ?ﬁaelre?nged

m ce wer e a cannabl noi d
5witH alcadinabiriojd agenpxsy59(=l Zl-ﬁlﬁad“thylmegtyl)l-Q([B hydroxy—2 -(3-

SR RRBYey s il (420 Fosy Selrminuias ltempash
analise sl té§!e@_%‘ogré\k@§‘é1%f%n%jy§ gﬁlﬁgr?i%tﬁﬁg(a%%féfweter

I nst rument s) | ate _
a(CQbU@bUS bsidinments). eﬁhe aot plate wml 10" XLt "e08y 5t withi K,

| at f S
g bEErBORAERALL L ALHRTY tor ek ik GraikmiBopa e jump
vmnen@@latfmm\ﬁés psddrdad @@t@ﬁe%@htehﬂ%f Q%%canéo The timer
second cut off. Data were presented as a perc

M EXRerirpenten a@ctivaiat aind earninctest bmagﬁbsecorﬁom dfht Rit

ore et AL pBRHE Rl Sal G e BT iEloPd aralonsiac

i n Sprague-Daw ey rats aff®id makeover ni ght fast. Ml e
Sprague- Dawl ey rats were obtained from Charles River
Labor akhs fodlewing\gcreewas wgachie, ewalyate the en‘falasywértest

AR S Rl S )

roa'emlgbﬂfa&;bod and water ad libitum The animals were
accl i Ie$to th VI varium for a period of one week
ple

bef or RrRgU V&@Mdﬁ@t"é@e qi@gnedg‘rorm@afmﬁwew
q';%'bb%oh@@ lhbg llrﬂf?{&ftér?rl\/lﬂ *FHE rEShre |E§%{ﬁ&éﬂy &Hlsgﬁ and

food I ntake efficacy screefi, rats were
ded pnmdﬁreﬂjalhowS%egatme miintained bacd1 2 heuafigiydarycle

Iorn'dorrectef[\)/ed &t)c'i A waQer ag?lbltum The animals were acclimated to the
vivarium for a period of one week before testing was conducted. Testing
was completed during the light portion of the cycle.

To conduct the food intake efficacy screen, rats were transferred to
individual test cages without food the afternoon prior to testing, and the rats
were fasted overnight. After the overnight fast, rats were dosed the following
morning with vehicle or test compounds. A known antagonist was dosed (3
mg/kg) as a positive control, and a control group received vehicle alone (no
compound). The test compounds were dosed at ranges between 0.1 and
100 mg/kg depending upon the compound. The standard vehicle was 0.5%

(w/v) methyicellulose in water and the standard route of administration was
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were fasted overnight. After the overnight fast, rats
were dosed the followng norning with vehicle or test

wa@eompomads. A known antagoni st was dosed (3 nRCRIB20648001357

Pera808Ave control, and a control group received
vehi cl e alone (no conmpound). The test conpounds were
dosed at ranges between 0.1 and 30 100 ng/ kg dependi ng
upon the conpound. The standard vehicle was 0.5%

(oval ) Howehgt, diffdrehpeshicles saidabutsstoftdumisisiradishdvéreUised to
of adm n| stration was WO 2004/ 094421 PCT/|1B2004/ 001357
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aut mat ed f oo nt ake S Col unbus I nstrunments
rasardd BRsrIcHebe 10T VP ARV aTon & Baned of two

! HHL@K.G XYEé? &ﬁf?ﬁe@efbdbolma;m% \'%co%e& i Ve,w”ﬂedr%iﬂﬁ/%smgr an

interv or a period ours equi :
felectranic skalentood was meighethevery |30 méiuigs afier fdoelowas pravided

ooy, ARy "Bt s Siobe” 2 aPon il afigsdy wek ™

RIirdifed byasaraparkhefHe 088 YntaRE patieFrebEdRPolNd-treated rats
conparing the food 1ntake pattern of conmpound-treated

rtatvehicle apd e stangagthpositive sonttdlar d positive control .

Al cohol Intake The follo Iplr t.ocol eval uates the
effects of al cohol int aALPﬁ——Q-&aéﬁwol preferring (P)

f emal eThaafcﬁIoWhmprcﬁ@cdlredaMaﬁeMeva’fam [V]] akmhlf:l iatake in
ext ive drin hi story. The ref erences
e oreretting o et 66 lomtidngans U aipersty wih anx
Qixté\%swe dhﬁﬂh@'?ﬁ’stéﬁ) Fhé Rﬂlo?ﬁrﬁfeﬁé e‘?f'\%/g g‘?@\tfleé deﬁﬂe@t ed

behavi ors" i n Devel'opment o
Fd%lcnatt@ghofe&rats IIb,d'I K. ( @tﬂal J\)ﬁmﬂleaa isel@ctign, stindies oincicohol

S

a|f ools (éﬂﬁél\MéC!@érﬁ% D@‘itﬁcNVH |7\ %Jn‘él%m VA @ rl@é‘é?@aréﬁ‘d

nonpref erence” 20 Al cohol And Al dehyde Metabol i zi ng

Nenegraph®, 1£datieh 198 dHAAANGWAMHA, RagyillsAMD; 19!7rn)3ng, L,

RPN dralrs Girafé it Adanon pRatheshSRan trBargfoe”
rAleshol AtthAlgRegte I\E’&t@bbﬁiﬁl@%@t&ms ¥ Acaliéhid Weéélmr)/ York,

Female rats were gilven hours of access to al cohol
ORd7e 44 (194d; and Lumeng, L et al., “Different sensitivities to ethanol in

alcohol-preferring and -nonpreferring rats,” Pharmacol, Biochem Behav., 16,
125-130 (1982).

Female rats were given 2 hours of access to alcohol (10% v/v and
water, 2-bottle choice) daily at the onset of the dark cycle. The rats were
maintained on a reverse cycle to facilitate experimenter interactions. The
animals were initially assigned to four groups equated for alcohol intakes:
Group 1 - vehicle (n =8); Group 2 —positive control (e.g. 5.6 mg/kg AM251; n =
8), Group 3 — low dose test compound (n = 8); and Group 4 — high dose of
test compound (n = 8). Test compounds were generally mixed into a vehicle

of 30% (w/v) B-cyclodextrin in distilled water at a volume of 1-2 ml/kg. Vehicle
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dark cycle. The rats were nmaintained on a reverse
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dre2a808Awere initially assigméd to four groups equated
for alcohol intakes: Goup 1 - vehicle (n =8); Goup
2 -positive control (e.g. 5.6 ng/kg AMR51; n = 8);

Group 3 - |low dose test compound (n = 8); and Goup 4

-mjecgdmsdwefﬁ given 3@ all gﬁdupso‘npmﬂfd’s( twodéys ofﬁﬁétexperlment This
m xed jnto a vehicle of 30%

G TBveg D AIdaes o1 Ame Peiana &8 tesRproRriste gr@ugsr)earmr a
]ﬂn%l Hkgﬁgveﬁ@l@'ng]b@tld@@ We%ﬂé%ﬁ @O%Haz#%%g L%O\}bé given sc

PC25808A 68 1 njections were gl _
tdHeminutes p[lWOcH&Q-iIOUf’ atcobokaguesk pernibd. Alebhol intske for all

foll oge e&gafa%izg o d%ggceétmg{c“ e 3 ggg{@,plgp@was made
iHEREEN @lﬂﬁg aflvéhBletrétel @nﬁﬁéléq d@?éf?mn?| ‘Qﬁ”tl’f"e

given sc 30 m nutes prior - hour access
mnmﬂndmmmh¢lmrlakmgf®haaldr 5 ani mal s was measured

pot wedifors® aliaBl R e AOHE BliAi 'R T2 e mice
gCharés Rifer). NSevarangtayiedhave show bt tHid §‘t|ﬁélﬁ f mice will

behavi or. Additional drinking studies were done

aeadilygonsumenalcehatsvithlittie fo pe mardpaatiers required) (Middaugh et

o ERand GO nd R EB LI Bloel MifieRbd B Bergehahd
rmocwuratvmmwmm@l@buw@)awa% 1909; e & Hanslcohol

C57BL/ 6 M ce: Influence of Gender and

b
%msu t'l'Qﬁn aé‘f’%l%ll-/@sBAAMblﬁﬂld DBAVZ Wjce in 7ol imded Agess

Pardighl PharfbEaRAY BiCKRAHERY LA dihaGof B, 81%539}8’” 1904)

Ph ar miroloag puiBioses.aupaT aryivand 78ehg)y inide wérb |nd|v1dually housed
378 1 94 15 For our pHoses upon arrival

@i‘ Gy 3R5e55 9. aPYORTRS 15) Chiows waterand ai108h (i)
anioh §<99tu?’r? CARS é 3 OIS ipRed B es WPART wAlTeftritfld for

coho sol ution weeks o
pris]] thirs add alnobebwasmesiricted o oabi 2 houmﬁbdd@ss dafly. hﬁﬂé was
nd al cohol stricted to,on 2 hours acces
38fip 31 S e TRat 158 Aooses Gorth nas thelobt Binouas ot dark part
pefHeohhiegciehe | ast 2 hours of the dark part 20 of
the light cycle. Once drinking behavior stabilized,
testi rén@%dﬂl&lﬂﬁ@behamoestabmeed destiigleomestcat] dichevere

R R SRel et 67 S g e
00%Pbf thB BradRel il Bays. Day 1 of test consisted of all mice receiving
vehicle injection (sc orip). Thirty to 120 minutes post injéction access was
given to alcohol and water. Alcohol consumption for that day was calculated
(9/kg) and groups were assigned (n=7-10) so that all groups had equivocal
alcohol intake. On day 2 and 3, mice were injected with vehicle or drug and
the same protocol as the previous day was followed. Day 4 was wash out and
no injections were given. Data was analyzed using repeated measures
ANOVA. Change in water or alcohol consumption was compared back to

vehicle for each day of the test. Positive results would be interpreted as a



vehicle injection (sc or ip). Thirty to 120 m nutes
post injection access was 25 given to al cohol and
wowi0e/09442 cohol consunption for that day was cRCTIB200401357
(RC23808And groups were assigmed (n=7-10) so that al
groups had equi vocal alcohol intake. On day 2 and 3,
mce were injected with vehicle or drug and the sane
protocol as the previous day was followed. Day 4 was
veshpaurid thatiwas @bleoesighificantiyecdugé vRphoRedrsun@stion while
nal yzed usi hg repeated neasures 30 ANOVA. Change in
WﬁQBQEE?E Wagﬁnsunption was conpared back to
vehicle for each day of the test. Positive results
woul d be interpreted @sygeniConsanmptions21
RA&{Ha3004/ 001357 PC25808A 69 conpound that was able
to significantly reduce al cohol consunption while

havi ngMﬂBl&ﬁé&)Pé)g?én"&%r%ru #ﬁ?%eig .rﬁ@éﬁH@@Usﬂﬂha . gJﬂ%%?:

5 Whol e body oxygden consu Ion i s neasured=usin
iqadonineeter (Cxaymai e Coldxbusindtrionerds| Gotunsbus, OH) in male

SHebHFBaiey s (FarotaerapsEainiasfames s ase doed il be
i) Rats - 380 bod ettt SR 308 ot usb el

are placed in the calorineter " chanbers a
ahamhars aaddhechesters are plagietyn motivityomenitditseaese studies

' . . i ng. ligh le. Pri
e oS R AP Ry E Aot Bh s fepsierneiy FTadosh o
foetisatrptida thea@ardfeli Sthahdurd P A4 libiem, mﬁ% @gﬁnt

of oxygen consunption, food is not avail abl e.

pReagiiemend of guroeroernausptsm, ford ismnllavailalyieaBasal pre-dose

' f. . 3 h a AL
Sl OB pBA g L RUBH 8y 0 by BTl
for 25dodpeoerd. Atdhe kadafith@basalrsreattsing peREEIhE chambers
Si ngl e dg%%d%¢conpound (the, usual dose range is

Gredpergd Andige egmal aspAdnyaisigyed @singlerdese eigamippund
O TR 0B P O6H 18 TRmand) b7 el odyaBeicobplfist eyt of
sievnistration akispleeified xterd.es i.pn ¢ OBEEAPE preFdred in

bet.a-cyecl o dextran and propyl ene glycol). Oxygen
ABsiDElIGS etengr aihesIsREBNpdNeION (g elondadiude REGA00,
0% be@c%l@ﬁbgtzalflo%;md of¥l hélgﬁ&%pf Q&g{é\?ﬁ#&%umption and

post-dosing. T x cal ori
eabilateresctivily areygeaswred swept 1@minutes for an additional 1-6

hours post-dosing.

The Oxymax calorimeter software calculates the oxygen consumption
(ml/kg/h) based on the flow rate of air through the chambers and difference
in oxygen content at inlet and output ports. The activity monitors have 15
infrared light beams spaced one inch apart on each axis, ambulatory activity
is recorded when two consecutive beams are broken and the results are
recorded as counts.

Resting oxygen consumption, during pre- and post-dosing, is
calculated by averaging the 10-min O, consumption values, excluding
periods of high ambulatory activity (ambulatory activity count > 100) and



(m/kg/ h) based on the flow rate of air through the

chanbers and difference in oxygen content at inlet
wap@4oe4put ports. The activity nonitors have REI/BR004/001357

i PC228084 | i ght beans spaced ofie i nch apart on each

axis, anbul atory activity 1is recorded when two

consecutive beans are broken and the results are

recorded as counts. Resting oxygen consunption, during

pexeluding tofitst Sosilues of the preldugeaparibdbanditey fet 0alubFeom the

10-mi p 02 consunpption, val ues, excluding 30 periods of

rﬁ%ﬁld;%-?ﬁlﬂe&ioér g&/ it QXYIEMAANSHBIRKOAS reparied-as percent

o I R S R e

dhe prealdseradygealcoastimpition Hé00 p Expedrmatpeil tygicalth Bagfone

In. oxyg consunpti is reported as percent and is

c‘%’IﬂEUI“ag' r ?aagg?%ﬁ%depﬁgeﬂﬁ?% ﬁg $ENt i ng oxygen

Eﬁ sunption by the pre-dose oxygen consunption *100.
EﬁPT W% will typically be done 5 with n = 4-6 rats

and rsgults %ﬁfprted are nean +/ -

SEM

| nt er FrRNAERTE INOXVIEECORSEMMion,Sf 7P % ineansidered apositive

T ' PRSI ' ically,
TR ENOREHREVERIOR-POREH 1uf RBREHO phaflie hERkEn
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is: 1. A conpound of Formula (1) or (Il) 3a 3a b~ _
b XoRR ~AR~AR RA'NBRAIS-NB R R O
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(1) (1I'l) 5 wherein Ais nitrogen and B is carbon, or
Ais carbon and Bis nitrogen; Ris an aryl optionally

wenimsd44et ed with one or nore substituents or BCT/IB2004/001357

hec23snsAy|l optionally substitmted with one or nore
substituents; RL is aryl optionally substituted with
one or nore substituents, |o heteroaryl optionally
substituted with one or nore substituents, -CH=CH Ra,
or -CH2CH2-R', where Rl a i gLaSogen or a chemni cal
r@ gﬁsel ected from (Cl-C8)al kyl, 3- to 8-nenbered
¢lgimed isul 1y sat ur at ed car bocycl ic ring(s), 3-

to 6- npnber [ turat ed
heterocycl eR%OIr}ﬁ nﬁ (#M: oary wﬁ ‘e the chem cal

noiety is qfﬁalonally substltuted 38h one or 15 nore
substi tuents; X [\bond or -C( , Mhere Rea
and R2b arRR“€ach ‘A—R°
(G-CA)alk sﬂ ; R3a
and R3b are*each||i ndependent |y hyBrogen ( ) al kyl ,
or hal o- substit@ted G -C4)al kyl; and. 20 RéRl s a
chem cal npiety s ’)ect ed fromthe group %@a‘lSI sting of
(A- 8)alkyl, 3 heteroaryl, aryl (C1-(4)al kyl, a
whereirs- rrenber ed partially or fuI ly saturat ed

b | h
merber i PHGBERENY B is CarBafinalads Eamaiany sl aoen:
to 8- 'Péhiét%zfrﬁélrypébﬁdr?dll‘y}éuysuf%d Wltﬁ"ﬁdér & B8re substltuents ora

het erocycl e, where said chemcal noiety is optiona
daterdarylcpdionplinsehaliteied with ane or muretsubstitiests; WO

2004/ P 57 PC25808A 72
o0 O S b S SRR sty o
Shiatelroaqd ptivhdlpsulsstitgtedalith ogé oﬂnﬁ?b‘é@b@tﬂ%@nfd’ df(ﬁ-‘iﬁCH-
of ,sai d conﬁounlg said salt or said prodru provid
t*% at ORmGhlz rf«féb@rmRu s Aydsganere cherma%mmem se)lected
n, X ond
T -EA e B Rte B Y SOl BB e
crmg(m)u Belta6-nrembuted Hartiblly of fully \datirdbedRadteRSdy i aryi,
heteroaryl, where the chemical moiety is optionally substituted with one or
more substituents;
X is a bond or —-C(R?)(R?®), where R?® and R® are each
independently hydrogen, (C1-Cy4)alkyl, or halo-substituted (C4-Cy)alkyl;
R* and R® are each independently hydrogen, (C1-Ca)alkyl, or halo-
substituted (C4-C4)alkyl; and
R*is a chemical moiety selected from the group consisting of (C4-
Ce)alkyl, aryl, heteroaryl, aryl(C+-C4)alkyl, a 3- to 8-membered partially or fully
saturated carbocyclic ring(s), heteroaryl(C4-Cs)alkyl, 5-6 membered lactone,

9- to 6-membered lactam, and a 3- to 8-membered partially or fully saturated

heterocycle, where said chemical moiety is optionally substituted with one or
more substituents;



R3a X NR3a X NOA R4, NOA 6 RA~N (Roh) m (Roh) m

(Rb)n (RRb)n 1C RIic 10 (I1l) (1V) wherein Ais
wordmogan and B is carbon, or A is carbon and BCT/82004/001357

nPEPBYEA  Roa, Rob, Rla, and’2RIb are each

I ndependently hal o, (G -C4)al koxy, (G -C4)alkyl,

hal o- substituted (G -C4)al kyl, or cyano; 15 n and m

are each independently 0, 1 or 2; X is a bond or

- C( R2ad (PRabhacewtioadly Reacpiat | R4t meeedaafprodrug of said

nde end nt | ro al k

BABBETAERY iR 875 Em etk o AV REALS haSKAPapeuRh ciid salt or
i swla @@i@@tly hydrogen, (C -C4)al kyl, or hal o-

substltut ed (G-C)alkyl; and 20 R4 is a chem cal

rml et yProwideek tbgt Whemtheueompmupdasamosmummcbéf K&dmula (1), R

By W het.er oar )al kyl, a 3- to
%eé@d’?@ﬁ%&wﬁ?%ﬁ ‘%?I 3{% ted car bocycl iC
r| ng(s) het eroaryl (G - C3) al kyl 5 6 nenber ed | actone,

5- to 6-nmenbered | actam and a 3- to 8-nmenbered
part i a2 |y ofhg gompoyad @f &laith Wovhemin 8giticimpound is a

P N 8A 73 heterocycle, where
éa?)liébéiﬁiliméélgﬁﬁ? A %%gﬁapti onal l'y substituted with
one or nore substituents; a pharmaceutically
acceptable salt thereof, a solvate or hydrate of said

conpga d or said sgot: 5 provi dedgfhat when sai gg%
oii

co 0 XS apconp und of Fornmulaa ( Rga and| R 3b
n bot dro when X is bagnd.
co o/uﬂpl of LG erel n Rl ig4-8k

Awe
v er hydrogen or a ch
~ d fr omt()R j-C8)al kyl, 3-
8-rrenbered p IIy or fully saturateg §
ring(s)(R"” - menber ed partial | y(Ror)
saturated het ert cycl e, aryl, heteroaryl, whgre the
cheni cal noi etyR'$ optional I y substitut ed wi Ri°one or
nor e
(1 (V)

wherein

A is nitrogen and B is carbon, or A is carbon and B is nitrogen;

R%, R®, R", and R™ are each independently halo, (C4-Cy)alkoxy,
(C1-C4)alkyl, halo-substituted (C4-C)alkyl, or cyano;

n and m are each independently 0, 1 or 2;

X is a bond or -C(R?*)(R?), where R and R? are each
independently hydrogen, (C4-Cy4)alkyl, or halo-substituted (C1-Cyalkyl;

R*® and R® are each independently hydrogen, (C4-Cy)alkyl, or halo-
substituted (C4-Cy)alkyl; and

R*is a chemical moiety selected from the group consisting of (Cq-
Ce)alkyl, aryl, heteroaryl, aryl(C+-C4)alkyl, a 3- to 8-membered partially or fully
saturated carbocyclic ring(s), heteroaryl(C4-Cs)alkyl, 5-6 membered lactone,

- to 6-membered lactam, and a 3- to 8-membered partially or fully saturated
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substituents; a pharmaceutically acceptable salt
thereof, or a solvate or hydrate of 15 said conpound

worogadg2sal t. 4. The conpound of Claiml, 2 oPCBIB2004/001357

wWREere308AR4 is a chemical nmoiBty selected fromthe
group consisting of (Cl-C8)alkyl, aryl(Cl-C4)alkyl,
and 3- to 8-nenbered partially or fully saturated
carbocyclic ring(s), and 3- to 8 20 nenbered partially

ohetetadyyles wherasaid dhenticalaioicsy is\WptioRalhAébstRREH Sfh one or
tionally substituted with one or nore
SE‘? ¥\‘%ﬁf%’ﬁ Sa pharmaceutical |y acceptable salt r
sl n
22%62‘3 o S St SN BT Ve o
(¥21d egyrioip, Ol’mlobsaltubst ituted (Cl 1C8|) al kyIrrOI N
n -
e °pﬁﬁ&$ﬂsﬁgﬁ¥ﬁwﬁgﬁ? codmRPwact 2 Pedoynd et doramia V),
sRtarihR e, gt both hy@loghauitn RigEAhLN  sal d

conpound or said sal e conpound of daiml1,
2, n’g 4 or 5 wherein X is a bond; WD 2004/094421

[
roceptanl o A opapg pr e uBebREHE hEhEG R, or
silid,CioaRAYymhere RAiishgaddgen br aT&I%rﬁi%W@% %Ele@t@d ffom

4 or 5 wherein X'is - },
gKﬁaﬁ?ﬁééEwt Bein Bynemberadparsiatnpr fwly@amteobcamosmncaireg(s)

|
gt W e o o,
ﬂﬂl&!{e ;Nh@chanmal inozietyyis aptiepalpbsebstinltbd iWigy &% or ﬁ’foré

r hydrate of said conmpound or said
bﬁ@f"ﬁﬂ euti cal conposition conprising (1) a conpound

of amyp I{é}ﬁna%feghg%#gé(ﬁz%g?éqg sgt%é}:ﬁaf %rglataso \Zﬁll]t\éactr%ydéate of

hydrate of sai or ~sail
|§ﬁ@r¢mnmmmd:ar bgidaatiept abl e exci pi ent, diluent, or
carrier.

4, The compound of Claim 1, 2 or 3 wherein R*is 3 chemical
moiety selected from the group consisting of (C4-Cg)alkyl, aryl(C4-Cy)alkyl, and
3- to 8-membered partially or fully saturated carbocyclic ring(s), and 3- to 8-
membered partially or fully saturated heterocycle, where said chemical moiety
is optionally substituted with one or more substituents;

a pharmaceutically acceptable salt thereof, or a solvate or hydrate of
said compound or said salt.

5. The compound of Claim 4 wherein R* is (C1-Cg)alkyl, halo-
substituted (C4-Cs)alkyl, cyclopentyl, cyclohexyl, piperidin-1-yl, pyrrolidin-1-
yl, or morpholin-1-yl;

a pharmaceutically acceptable salt thereof, or a solvate or hydrate of
said compound or said salt.

6. The compound of Claim 1, 2, 3, 4 or 5 wherein X is a bond;
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10. The conposition of Claim9 further conprising at
| east one additional pharmaceutical agent. 20 11. A

woreiohogt4bor treating a di sease, condition or dPGDIRIE#4/001357

WAC2%58084A nodul at ed by a canrvabi noi d receptor

antagoni st in animals conprising the step of

adm nistering to an animal in need of such treatnent a
therapeutically effective amount of a conmpound of

Cl ai md pharmageutically abceptable sabthBredt, BhalseRaes bt ﬁyaﬁaxe of
accipt able salt thereof, or a solvate or hydrate o

S CEBIRY AL RRId 8l salt. 12. The method of daim 11

wherein said conpound is 30 admi nistered in
conmbination with a nicotine receptor partial agonist,
an WO 2004/ Diget¢amppaid 0BZdid 002,354 oPERI8IA X &

oA @42 agoni st, a dopam nergi c agent, an attention
dg(lk'@bid*ﬂgg)'sor der agent, or an anti-obesity agent. 13.

A et hpgha@hadduthily Qc@eﬁéﬁlgas%‘ﬁ’ th@ﬁ%}?f (tgjn%’ goRfratediP? ﬁ)?]cgr%{e of

5 nodul ated by a cannabinoid recep agoni's
&AdhEPHpoungdrsaitysalhe step of adninistering to an
animal in need of such treatnment two separate

phar maceuti cal conpositions conprising (i) a first

conpos.t i onThemdMpduMd ¢ CIAMP UM RE Hd kD 52 :
4, 5, 6, 7 or 8, opfda pharrmceuticrglll?y ag{(ggpeqpt%%lh 29N

t her ed¥ Pharnageuiically seeaptahle satirthersobforsasolvatenpolwttate of
%%liosé’érﬂR?@h& Orgg%{galphar maceutically acceptabl e
, di'fuent’

excl pi e or carrier, and (ii) a second
conposition conprising at |east one additiona
pharngfeuticak agent and a pharmaceutically acceptable
15 exCr pi edt Phaimagauticakbgorspesitien comprisinige(1) secaripaund of

mértg{: ' 3 , , r .8 i.n the

‘r%gn uf act l}ﬁé p%e%dmréal%gﬁéﬁ{ éfsgﬁ\la[tgggﬁyﬁr&\tg of isgd;gcgppound
oosdidt$alh and (@) aqhdemacediicilyizscepiiabrslpnt adiluent, or
%gpnréa}bi noi d receptor antagonist. 20 ’

10.  The composition of Claim 9 further comprising at least one
additional pharmaceutical agent.

11. A method for treating a disease, condition or disorder which is
modulated by a cannabinoid receptor antagonist in animals comprising the
step of administering to an animal in need of such treatment s
therapeutically effective amount of a compound of Claim 1, 2, 3, 4, 5,6, 7 or
8;

a pharmaceutically acceptable salt thereof, or a solvate or hydrate of
said compound or said salt.

12.  The method of Claim 11 wherein said compound is
administered in combination with a nicotine receptor partial agonist, an
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opioid antagonist, a dopaminergic agent, an attention deficit disorder agent,

or an anti-obesity agent.

13. A method for treating a disease, condition or disorder
modulated by a cannabinoid receptor antagonist in animals comprising the
step of administering to an animal in need of such treatment two separate
pharmaceutical compositions comprising

(i) a first composition comprising a compound of Claim 1, 2,3,

4,5, 6, 7 or 8, or a pharmaceutically acceptable salt thereof
or a solvate or hydrate of said compound or said salt, and a
pharmaceutically acceptable excipient, diluent, or carrier,
and

(i) - a second composition comprising at least one additional

pharmaceutical agent and a pharmaceutically acceptable

excipient, diluent, or carrier.

14.  The use of a compound of Claim 1,2,3,4,5,6,7 or8inthe
manufacture of a medicament for treating a disease, condition or disorder

which is modulated by a cannabinoid receptor antagonist.



