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WD 2004/ 094429 PCT/ | B2004/ 001482 PC25541 A
CANNABI NO D RECEPTOR LI GANDS AND USES THEREOF 5 FI ELD

WORV0FI4bNVENTI ON The present invention. rel at BGT/IR2004/001482

béye4c pyrazolyl and inidazolyl conpounds as
cannabi noid receptor ligands, in particular CBl
receptor antagonists, and uses thereof for treating
di seases, conditions and/or disorders nodul ated by
cannabi noi d receptor antagoni sts. 10 BACKGROUND
besity is a MQNP&JMQIQ RESEATQ@BAJGANBScause of
its increasing prevANEhUSESHNTHERERSF at ed heal th

ri sks. Obesity and overwei ght are generally defined
by body mass i ndex HBMH)OF WHECINVEENT@INEl ated with
total_body fat and estimates the relative risk of
di seatke ppaent @V@mtl@mral@&ﬁ e\oiqedlighryrazolyi arshiraidezalg

AtpliEitin¥o BEhFnt FELGEF G, 1 g BB s seonpiey
dxrglégﬁms@@ndhmstthene@ffofﬂre‘eﬁinb}dlﬁs@edoﬁ@n@ng%dﬁr 30
Nat i onal Heart, Lung, and Bl ood -

kg/ n2. See, e.
q"ggtr.ag%mdt@tpaubmann@mrm rerepterantagonigisnt i fi cat | on,

Eval uation, and Treat mgg ight and Qbesity
in Adults, The Evidence é—‘le ﬁ% ()@ghrngton DC. U. S

Depar@besuty |efa mﬁjdrl@abtldnhaaith tbromnn Secaiigest itdNinbreasing
ubI l| cati o {859408% 5%%98) The increase in
aenge 20d gPShejatest hraliad s e Cesitkandievesypight ae-ganerally
deffiesl tgf&%y' ﬁb@glﬁﬂe&r{B%?%mé’h isl &4 d&ba%ﬁ%gélgfo}ﬁ% fatand

; sease, strokes, ~hypertension, type
eatimates e rﬂ@lvemwerﬁmeﬁbeawllap cakulated wmlghlrm tkllchrams

BHed PV 1§ MERGnered BTy el es hipicaTyAgrned
@epé . of'ﬁzsez@wgtm%%dae{%éshy :sCfg/Bﬁ;%ﬂ 8BARSY 9& oqm%fe/o

na@g it the second | eadi ng - cause o prevent a
hSes. elge NafianelHeedt beng mindi Bipad tnstitsieg Slinicaknt

GERPARCon b G BRURRRRRE Rl Sl BeBRSs Rk o B Ricwand
QObeédigdn HultesTre EAMBNCE FapoR2Washindtd®93¢: U3D. EBestrhdnt of

i s now recogni zed as a chronic di seas€e that requires

Hiealth arhHumany 2envisesi NE ayblinatian ew. A8AGE3 (1 igga)s
Al't hoﬂ@ln\@?éa%%tm o%%g‘lty ?s &toncern because of the excessive health

' risks associated 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
psychosocfal 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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I mportant treatnent outcone, one of the main goals of
obesi ty managenent WO 2004/ 094429 2 PCT/|1B2004/ 001482

WO 20040944201 ove- cardi ovascul ar and net abol i ¢ vVBCT/ER0042001482
reduce obesity-related norbidity and nortality.. It
has been shown that 5-10% 1 oss of body weight can
substantially inprove netabolic val ues, such as bl ood

glucose, blood pressure, and |ipid concentrations.
ipo epravee Gasdioups ey aiandth ietabdicyss tonteshicearhgsity-related

B £ MR o Hoe e ERE STRI B ¥ R vpig

. m@mmmgsmbyommt@dm val‘lml,lSBCN\@BMO&MIUICBQQ%IB%

satiety or decreasing dietary fat absorption. Satiety

Rreseide: avd drihconcentaiony E‘?ﬁﬁ%t it i helipypd toat a 5-10%

ARAEBhAGRALCHN in SEHONERNE MY redBb8 Bl AP Bgaly.
D, ar@urﬁ@t@naivailabmﬂplre%caﬂtlmredmglfor nmgtr@@b@&wméuy

%@ﬁg@ef@t@?ﬁ%ﬁawﬁn £ ‘:a/?gr debre e%%@@?%grycfafraéa@rﬁﬁﬁn of
SRRy %a%r%\g&gmA r&(ﬁﬁ%'sgﬁ’l‘é\ptlcqggél?%ﬁ%@replﬁéﬁl"fﬁrﬁ’é 4),

415s- rener agent
sgirefohi], mr@prtmnl:or &xrpplee stimutsionpif sedotorin @zeptr subtypes

Bl e a e aneh b 2acie Bbysroncrs Sesiears eod il by
rbgﬁlatlﬁg @aﬁéﬂyorséé Brray@m%w@/v@é%@%ﬁug@rgsfment ‘

renergi c wei ght-105s drugs (e.g., etamn

Rriarmaeplngiaitenimenhaf @b@ﬁﬁmtSmpmum @Merc/ievs,t’ mm% )
FRH% £150R8 O RR AR n B e el ISRoRE: and

béenebRrefaninepishdiletiazine! ARy én@Qhéﬁl@ﬂh&e‘)‘%%f’b& 0
regul ate appetite, are no | onger avail able for use.

\Wating éﬁmw nareRingRhva® BREidePeatRp Tegeptors through the

ted
B0 T bR e A8 RPN B BARISSLEL e
(M., araphefaminé SekteinmpteethMMd)idndQsheimSesinse V\iﬂ'@h strongly
Et hanol Intake by SR141716, an Antagoni st o

RSAAS AN APy EYS pRkst RO fongsr @%ﬁ@@ﬁdedﬂm@ausqgﬁthe

R STHEAL PO Fol AR, bt ceRlerPlramirelBEk| pipraperai
agentyosedsto 1BgLIELE hﬁpétlteL afen@dnnger@&aﬂé’cbléf@r e 17
(1998); Sim and, 'SR141716, a CBl

CannafiRdegerbe &)E%] b Pa%@ﬁ‘tﬁ@%'ﬁl recepige pBtAgORiSty/InveR es

a%%tiss ﬁﬁ%sggﬁ %lﬁgﬁeé’ca %rﬁméﬁh%a?}%g?ﬁ‘é sUPIRESBGAS : se,

e.g., Amone, M., et al,, “Selectlve 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,”
gfe_Sg 63, PL113-PL117 (1998); Simiand, J., et al., “SR141716, a CB1
Cannabinoid Recéptor Antagonist, Selectively Reduces Sweet Food Intake
in Marmose,” Behav. Pharmacol., 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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Receptors in the Establishnent of Place Conditioning

WO p0oRa9429 Psychophar macol ogy, 135, WO 2004/ 09HAR8B2004/001482

PCT/ | B2004/ 001482 3 324-332% (1998). For a revi ew of
cannabi n0| d CBl and CB2 receptor nodul ators, see

Per t wee, "Cannabi noi d Receptor Ligands: Cinical
and Neur%g)har macol ogi cal Considerations, Relevant to

324-882 (1Y) Hiascorayiaw ohpanmiiesigsR-hand GRR reqgpter

PRk RerlioR) R SoatannapReroRgentpr Cldp Giinigal and

NéelirophaffaeolegicarConsidandions| Retdv@hﬁmﬁlamﬂuee UregUr@ddvery
for _reducing or_preventing weight-gain. i tion
argl Beeelopynenth &xp. Iib lavesis Brugs, 96 t15ﬁ§e1@7f]0(|2000)

treat f "
appr o vy fighShs BRURR:odhg A8lE T ENHEH gy for a
momaeffecftlvtei‘ahdmmeder‘étp@tjﬂstreéﬂﬁémfbﬁvécﬁlqmgaﬂﬁﬂﬂ,@ntmg
deat hs per year have been attributed to alco abuse

V&?'Qﬂbﬁ@ﬁdence Heal th risks associated wth ,
I I I [+S4
B oAl Y| S}, TRetel A BRI aff ARITP heBAfortReiiHeARof

maki ng, cancer I VEr di sease
accled sbusdr ml;foih\ol@n afﬁeb@aqiromnsatelpalﬂ)cﬁ prltion nseraacd 4.4

lloBuERiES 6 e BT PletesnappioySateie 0o PEA R permy car
Heve béé?ﬁéﬁr?ﬂut&‘j t@élb@ﬁkﬂ'aﬂf@é%‘ﬁgep H@eﬁéédog-%éﬁH%s@l

receptor antagoni st SR 141716A"has been shown t
aﬁlsocﬂateﬁbwumamo}nommamilude imbeekieed motcatcontmbiamd deCISIOSee

[ nhi bj.ti f
AR i 1Ffr s, Disksnterte near dstargorrud o
lﬂ%f’é(ft@lnscéé"rlﬂﬂbéﬂ%' ghd iﬁ%ben@@ﬁﬁpér%bﬁams 28tudies have
Psychophar macol, 132, 104-106 (1997). Fora review, see

sugogsied, that endegenops sanmakingidrtana plsys o tmrt@ahmi@l imihee

O oS i o
W‘IG’G BAl habestb$iwrl 26h1d33voldRiPy effidnobittakd BahiMEmice.

for al cohol abuse or dependence ?enerall y suffer 25

e MrAene.dYmsit ﬁén‘@@'éeﬁtlvgmmwtlplalo Repeasstand tihapol Intake by

SR AR PO e
F‘&Nh’h@ﬁ’farmacol 132, 104-106 (1997). For a review, see Hungund, B.L

and B.S. Basavarajappa, “Are Anadamide 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 of potential hepatotoxicity; therefore, there is awhigh
unmet need for more effective treatment of alcohol ébuse/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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The present invention provides conpounds of Fornul a
(I') or (I1) that act as cannabi noid receptor |igands

W@ 2ov4fos29d cul ar, CB1 receptor antagonists) WO PCT/IB2004/001482

2004/ 094429 4 PCT/ | B2004/ 001482 044 \ N o RAN N.
CB" ARAR 3bl XR3bB1R3aRR3aR (1) (Il)

wherein' Ais nitrogen and B is carbon, or Ais carbon
and B is nltrogen Ris an aryl optionally substituted

with one or substituents, or a 5 heteroaryl
opti onal I yR%sL ubS|tu dvvlth onedgf rmre substltuents
(preferably NR i titute p 0

pr ef er abl y 2 hen ituted wit on A-tlﬁr ee
subst i t ueRt® )depe ent ly sel epf $1e group
consi sting p® hal o. ref erably, ghl oro or 1 uoro),
(G -C4)al koxy, (G -C4)al kyl, hal o-'substi d

(Cl-C4)al kyl (preflerably fluoro-substit ed al kyl ),

\g% gyano, nost preferably, to Ris 2-chlorophenyl,
["'uor ophenyl , 2, 4-dichl orophenyl, 2-fl uoro-4-

chl orApheitroglen éhdcBliocarbénf bruAnQprtmﬂ andB is nitrogen;

2,4-dif) uoro [ optionally substituted

henyl); Rl is
with n@%?aﬁ/é ¥e%@5/t~°«ttd§§m?r Witheang @iainpre spbstipantsyor a
SO R Y oSl e B
Rbiset yulssiitetsdquhety!, fmana mr@fbréBl)/ad piyényl 3ubstituedwith@nedo
TS T G R
(peafarMY CHoro, cﬂ’rﬂdoro L%ﬁ‘ﬂt (@@@rﬁ?allﬁh%ém%mb%ﬁduted

nnlet IS optlona y Su e or

th@t)a'kaﬁﬂf gferably §uarassulstituted @R pOEIlyRRONM®SE pRéerably,

b EaPiE 2 Ao sBURRT P Al ofe i yoros-

_chlorophenyl, 2-chloro-4-fluorophenyl, or 2,4- dlfluqrophenyl),

R'is aryl optionally substituted with one or more substituents,
heteroaryl optionally substituted with one or more substituents, -CH=CH-
R, or ~CH,CH,-R™, where R"? is hydrogen or a chemical moiety selected
from (C4-Cs)alkyl, 3- to 8,—membered partially or fully saturated ca‘rbocyclic
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;

© Xis a bond or —C(R*)(R%); where R? and R? aré each
independently hydrogen, (C4-Cy)alkyl, or halo—subsfituted (C4-Cy)alkyl
(preferably, R* and R are both hydrogen); '

R®* and R¥® are each independently hydrogen (C1-Cy)alkyl, or halo-

substituted (C-Cy)alkyl; and

‘ R*is a chemical moiety selected from the group consisting of (C4-
Cs)alkyl, aryl, heteroaryl, aryl(C4-Cy4)alkyl, a 3- to 8-membered partially or
fully saturated carbocyclic ring(s), heteroaryl(C1-Cs)aIkyl, 5-6 membered

lactone, 5- to 6-membered lactam, and a 3- to 8-membered partially or fully
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(preferably, Rea and R2b are both hydrogen); R3a and
R3b are each independently hydrogen, (Cl-C4)alkyl, or

noi ety selected fromthe group consisting of (G- 25
C8) al kyl, aryl, heteroaryl, aryl(Cl-C4)alkyl, a 3- to
8-nmenbered partially or fully saturated carbocyclic
ring(s), heteroaryl (Cl-C3)al kyl, 5-6 nmenbered
$aturated hetsroeyr!s- wieneaid chermicamaiety ia optionally substituted
8-nmenbered parti or fully WO 2004/ 094429
%PP%%&?%@ﬁgld%t%atwat ed heterocycle, where said
chem g ahafa&dutichlly apéétaplel salttHBESJf 4besdrugidfihene or
nore substituents;” a pharmaceutically acceptable salt
¢qrepeid oather stk 9 adgfolvaie or BystRie of the cemeoyad t themaltzor
I or hydrate of the conpound, the salt or 5 the
%g&ﬁgﬁ@gl n a preferred enbodi nent. of the present
I nvenihi Dpreférre® eptbotiment offthe pubsertlihvent@n, lddmpsund of
rovided. RO Roba Rbpa N NR N OANO"A R3b B ob
Bllkes (MR miawsed. Roh)m (Rib)s (Rib)s Ric Ric
(rrr)y (ly) wherein 10 A, B, X Rea, RZb, R3a, R3b and
R4 are defi ned Ribove; Roa, Rop Rib, and Ricrére

eathN enpent | y| hal o, (Ci - CAR&Lkoxy, _(CT-C4)al kyl,
hal o- subst ted ) al kyl, or ®yan ;O‘A
R3b4\x B 3b : B’
3a R R X 0b
R (R™), e R™),
1b
(R™); (R™);
' R1° ' . R1c

(11 (V)
wherein ‘

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

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

nand m aré each independently 0,1o0r2;

a pharmaceutically acceptablée salt thereof, a prodrug of the
compound or the salt, or a solvate or hydrate of the compound, the salt or
the prodrug.

In preferred embodiments of the present invention, R* is a chemical
moiety selected from the group consisting of (C4-Cg)alkyl, aryl(C4-C4)alkyl, and
3- to 8-membered partially or fully saturated carbocyclic ring(s), where said
chemical moiety is optionally substituted with one or more substituent.

More preferably; R*is (C4-Cg)alkyl, halo-substituted (C4-Cg)alkyl,
cyclopentyl, cyclohexyl; piperidin-1-yl, pyrrolidin-1-yl, or morpholin-1-yl.

and R4 i s a cPETiB2a04/001482
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n and mare each independently 0, 1 or 2; a
phar maceutical ly acceptable salt thereof, a prodrug of

wo b@40%4econpound or the salt, or a solvate or POUIENGI/001482

of the conpound, the salt or® the prodrug. In

preferred enbodi nents of the present invention, R4 is .
a chemcal noiety selected fromthe group consisting

of (G -C8)alkyl, aryl(Cl-C4)alkyl, and 3- to

8- merrefardblyaRP pat IR/ are efa@hlnydqmndleatlpa arenybeyhstituted with

L bt rndiiongon SSpued sl it S ARidhg orhao,
(@”éfth&lﬂ@hﬁ )50%4 aﬁkyﬂ %n@haéﬂﬁmed (imql@4 §|tk9rstaha WaHo;

| ‘'opentyl, cycl exy
pi peerrmpmfwablypﬂpmd R a:elegxth indepapdent arphemyll V\D

St SRR Ehis urreaSSidepaniemt seldired ol % ordis
S Idflé:ﬁraré mu&sp@nd@mawx?k @C@gélkfyr qnbm@uaému&d

consi sting of h oXy,
(Gat@saligst andieyana; G - C4) al kyI and cyano l\/bre

e e e e Y

diehiespgr@éniyl, Qnﬁdd?@-@cmumpmps 2séHIo@-fluehd sHehy!, fdrpof0,-

al koxy, (G -C4)al fluoro substit ut ed
({lﬂmr@ng@mwymd Rae4 @ ®p ¢ waﬂ@pla@m or g-fluprophenyl.
2-chl c h
2 11 e EprmpBupd Of POBRIK () incte F HEYSHER) P ™ baroon
éhd4X1§)adJoHdu:)leﬁbenZyd2 chidmb ;Eﬁenytt) Qﬁsﬂﬂropﬂmlwyls-trlﬂuoro-
heny| aor 4-f Preferred ounds

Fﬁﬁ%@? tdhygre- %@V@OD@W& qlpxraégleﬁrons |?s31b<h$’b%ﬁ logerd X

R P iS Fvae 2H IOy Flpyachi pppi, 37 onloro-
ety *S""pﬁewmﬂdmem@mtwlfﬂf&ww Pydilaytivb-2B4-pmerolo[3 4-

BiRgPE5pS oy ProsPBeR 3R Sk BEPY ST ORI O
cﬁhycﬁbfz}ﬁ?‘g yAolo?s 2k ?yr‘ézollé one; 2-(2- chlor? phen¥llg/5 |sopropg|l %

hen | SOprop 4- met hoxynet hy

(@dﬂeﬂ@Werdm-b{yB-M’é ChﬂlWOﬁ'd}pyB’Okmf@il clpyrazol-6-one; 3-(3-
R Ak e e s R R S

2;% [@hhiox [)eglztcbf-g?/dnﬂeé%%?%ﬁrd?@-)ﬂheﬁyl) -3- gl—fluorror% rrz)e[th |21 ‘)

hi- sgpmpyl -4H-diydro-2H- pyrrolo[3 4- c]pyrazol 6 -one; 3- (4 -chloro-

. q%b@@&d-ﬁ{%@g({ gbﬁ&ﬂ?gllgo&ofa% 4 Bl Fli?dr%hflq y}'ro?o ésog_lrp%a&ol-

- 6-one; 3-(4-chloro-phenyl)-2-(2-chloro-phenyl)-5-isopropyl-4-methyl-4,5-

dihydro-2H-pyrrolo[3,4-c]pyrazol-6-one; 4-benzyl-3-(4-chloro-phenyl)-2-(2-
chloro-phehyl)-5—isoprdpyl—4,5—dihydro—2H—pyﬁoIo[3,4-C]pyrazol-6—one; 5-
tert-butyl-3-(4-chloro-phenyl)-2-(2-chloro-phenyl)-4,5-dihydro-2H-pyrrolo[3,4-
c]pyrazol-6-one; 3—(4—chloro—phenyl)-2-(2—chloro-phenyl)-5-cyclobutyl-4,5-
dihydro-2H-pyrrolo[3,4-c]pyrazol-6-one; 3-(4-chIofb—phenyl)—2-(2-chloro-
phenyl)-5-cyclopentyl-4,5-dihydro-2H-pyrrolo[3,4-c]pyrazol-6-one; 3-(4-
chloro-phenyl)-2-(2-chloro-phenyl)-5-cyclohexyl-4,5-dihydro-2H-pyrrolo[3,4-
c]pyrazol-6-one; 3-(4-chloro-phenyl)-2-(2,4-dichloro-phenyl)-5-isopropyl-4,5-
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20 pyrrol o[ 3, 4-c] pyrazol - 6- one;
2-(2-chl oro-phenyl)-3-(4-fl uoro-3-net hyl -

W@ b@aphd2%- i sopr opyl - 4, 5-di hydro 2H pyrrol of 3, BeTIRRpo£01482

ol - 6-one; 3-(4-chloro-

phenyl ) -2-(2-chl or o- phenyl ) - 5-i sopr opyl - 4,

5-di hydr o- 2H pyrrol o[ 3, 4-c] pyrazol - 6-one;

3- (4-chl or o- phenyl ) -2-(2-chl oro-phenyl):-5-isopro
dibytya-2 M- paralo [Bydelpyrazahprong; op Jed-teitylyd- (adzchloe@—oﬁenyl

b RSl ) S e Bl e 2 e onet

§H|IBV6— ﬁ@h |85 lopentyl-2- 24d|chloro henyl)-4,5-dihydro-2H-
tert- fiib?@ p'éoyro( p gh)loropenyl 4,5

wr@yl’:ﬁr @@wwr&@n@{ 3; (% cfdwpym@wl)z(éﬁéﬂoro pheny?) 5-

SRy TR T I SARTE bt TR R 2

(31- émofdibhé@ylpﬁmwlobeafﬂﬂ &hir@/d@o 2H-pyrrolo[3,4- cﬂp razol-6-one;
5-cycl o ent -di hydro- 2 yrrolo 4-c] pyr
g—g&rc}{*@r@r@engl( oro phenyl -cyclohexyl-4,5-dihydro-2H-

B RREr, ?§éﬁa?%L%@%@g@megg.ezgwfé-@sm 6-Bndaft)-2-

| @Féﬁlofrhbhmylphﬁwlh)/dwma Wﬁdjl@[hl@cpryﬁdnmm&né DYORNYT-

2004/094329 PCT/IBZOO4/001482
Bh?ﬂyﬂ}"@ CZPLOWP%ﬁ peflupresphenyl ¢, o-6lifpiso- 2h- pyrrolo[3,4-

i Ll skl e e

é,ﬁedilh@dl@n%H nyn(o&a[&élhc pyrazol 6-one; a pharmaceutlcally acceptable

sl ieesto Do hisOAs b Braese of sy opmcinshie: 54 salt. )
3-(2- %'r@b?éf@ﬁ@&léb}np%u%sqmll%é’ Fr(ﬂr@l"n))ro'spﬁen)(l)Z (2 chloro-

i sopropyl hydr o- 2H pyrrol o[ 3, 4 c azo
ghegrgd):ﬁ-nmmepyiehﬁo)hmo 2H pyrrolo [3,4-c]pyrazol-6-one; 3- (4 ChIoro-

L2 BIFP rEn P2 22 proge Bifla, 5-dinyaro-2h-

L l
PSS Sl oot

ﬁtﬂadpyraz@l Mkh&awt}ﬂmwl) 2-
A BRIl obidh s B GHer 2 Pal Qe bR g !

one

@ismp(gd“)d br thecsAipent yl - 3- (2-fl uor o- phenyl) 4, 5- di hydr o-

2H pyrraol o[ 3, 4- c] pyrazal -6-one; and

2- (4-Rrafeired ﬁﬁ@'tWNP%DEf/:@UBH'@x@/)l wRereAfi$ nigiogephBriy carbon
h

e R AR LRI AR50 greny o

|sobncﬂiy6291r5 Bytétrahyadmipwazdommaw@lmf? @ﬁ; d3~‘€41-|chlordybr e
i nglu

ST S BT SY 0 5 B i ero-atbyi)-2.4,5,6-tetrahydro-
;%f}%gbﬂ'oﬁs 2: d%é;?ﬁf rﬁé‘lzyc!ne‘*  SACRIAS PRy B (R2ERER-BREARY.682 -
gifleond- etth {24 blf-wt@hyd enpliazbla[2,42¢]Rytidinf1-ape caret 18y(4)--
i PR B i ARl by B0 Sl By
pyrazolo[3,4-clpyridin-7-one; a pharmaceutically acceptable salt thereof, or
a solvate or hydrate of the compound or the salt.

Preferred corr']pound's of Formula (I) where A is carbon, B is nitrogen

and X is a bond include: 2-(4-chloro-phenyl)-5-cyclopentyl-1-(2-fluoro-
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2,4,5,6-tetrahydro-pyrrol o[ 3, 4-c] pyrazol - 3-yl ] - benzoni

trile; a pharnmaceutically acceptable salt thereof, or
w@2@eloyse®e or hydrate of the 20 compound or t hRCHEB04/001482

Preferred conmpounds of FormfA a (1) where Ais

nitrogen, Bis carbon and X is -C(R2a)R2b)- incl ude:

3-(4-chl or o- phenyl) - 2-(2-chl oro- phenyl ) - 6-

i sopropyl -2,4,5, 6-tetrahydro-pyrazol o[ 3, 4-c] pyri-din-7-
yl)£@4i|byqlr@r1d-1 -pyrrolo[3,4-d]imidazol-4-one; 2-(4-chloro- -phenyl)-5-

SRR LR PR SRR Ao P b ot e

Ghel; 424@0@[@0@?@@)]! -)5 ydieheaxtyl-a(Q; L aRmBrd=rf 23 6- dlhydro—
di fl uoro-ethyl) - 5,6-tetrah droprazol 4cpyr|
diRyolshd,A- (ﬂﬁaldgzqm -6Re; 2-(4- chidro- phenyl) 1-(2,4-dichloro-

YRR R A Hup- SO DS e RO ol %mgﬁ@%‘)‘l ohe;
h@chl?awhengalbﬂy(faﬂﬂ?r@:;ﬁtérwl)S@hsto;idrbsyla?ﬁvdl@ydl rtoa1 H-
e o e o e compound or. the sa
ﬁ&éll@tﬁ%&@ﬁﬁwe@ﬂ #bphm?grpﬁpyykxﬁe(v?ecmorcsphamﬂbﬁ
@C"’Z’e“* oSyl FolB et done: 2:4-ghipro-

pmmr O’Q(fm-ﬁbloﬁﬁﬁhbﬁéﬂﬁ}ﬁﬁyﬁmyl 58 quhsemd 7H5pﬁrwb[ﬁyﬂr 0-1
dazol - 4- (4-chl oro- phen

3,4-d
Bt Cbren 2o R aroio phshidrs- p;neswarmgw@r‘n/qul-5,6-
dﬁh@%ﬁ géﬂgm E@Jﬁl‘dﬂnﬁ*@é%@lgf‘ ex?l (-419Q'Sf°499?c oro-pheny '
dy)tbﬂ')leﬁifllrne‘tkzyifb(Z iludafqigmezmjdlf)e%,s,-dﬁhy@nomsldqgmrtol@{éi»mqe}imidazol
-1-(2: 4-dj.c ro

Sods PRI i EDriS h8oR- aheutl 5 Srdinydro-1H-
ﬁgrr@W[BQﬂ Flirdidhzel-11onéazr|2-6hiBRSp henyl%5 Cyclopent 4- lu o-

4-chl or o- hen chloro 5-1s0 é) %r

@B@VH@@'@JW pY"di@'@E%%dJIdjldwajalz-oheAQG(Qe(;hloro -phenyl)-1-
cycfo nS/I ?gg%%%%w@?c&]h 4r3: ‘Hlfeer% é ,/4-d]imidazol-4-one;

lbm Sny)-di(nronisrs
Zhi]z(gﬁhil ph réyqz:h%(oro hgjnhﬁygg@g Cg?gﬁ)éxggl @-Hﬂ%/dgl) ﬂ?dro 1

.prrﬁiﬂ{3A1-@]ﬂf‘3'd@ZPb4@Pienﬁﬂ@M4 zphb'xﬁ@pheny 5-cyclohexyl-2-(2,4-

Rl GBI o Bl g -l e oney -5

pha(rdacdalhtmadiy plceaytaplebsalt thereof, or a solvate or hydrate of the
cycl ohex Ineth | -1-(2-fluoro- phenyl) 5, 6-di hydro-1
¥'WH“ [t8e 52l i ni dazol - 4- one;

5- cyga[ EVé{eﬁfcﬁ éorfnk)Hﬁﬁ? ?Og%mrﬁh lard-ph I p{/lﬁ%oérﬁlo%léﬂﬂx 11(2

5, 6- d|
ﬂme(cﬂph@rhyb)—ﬁ;@@bydrb)%’épyryclbtﬁo@d]lyrildét’zc(l4=<f)ﬂ1¢;oao 15

pgg?rgz(la%“tgqaﬁy %hg%&%g[eis_aﬁtﬂgero?l OJ g sglvglel cr>nr ﬁ?dzrglte gf t%g
~compound or the salt.

A preferred compound of Formula (1) where A is carbon, B'is nitrogen
and X is —-C(R*)R%)- is 2-(4-chloro-phenyl)-1-(2-chloro-phenyl)-5-
cyclopentyl-1 ,5,6,7-tetrah‘jd ro-imidazo[4,5-c]pyridin-4-one;a
pharmaceutically acceptable salt theréof,‘or a solvate or hydrate of the

compound or the salt.
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(4-chl oro- phenyl ) - 5-cycl opent yl =5, 6-di hydro-1
H pyrrol o] 3, 4-d] i m dazol - 4- one;

WQ@2{02/024kDr 0- phenyl ) - 1- (4- chl or o- phenyl ) - 5- cy cPCTTEBRPI4/ (1482

,6-di hydro-1 H pyrrol o[ 3, 4-8]i m dazol - 4- one; and

1- (4-chl or o- phenyl ) - 5-cycl ohexyl - 2- (2, 4-

di chl or o- phenyl ) -5, 6-di hydro-1. H pyrrol o[ 3, 4-d] i m dazo
| -4-one; a 20 pharmaceutically acceptaple sal t

t her eBfefered gosuiowade obonyuleat owbera Réis <GHFEIhR br

% Ejﬁjséal%t 3 @’@0 Wgﬁjﬁg?’c@e(?'o%zﬁgﬁ%}) Jpvinyl}-5-isopropyl-4,5-

&hy@fdJZiﬁtwmsdld 3-6lpyranailecorde;  2-(2-chloro-phenyl)-5- lsopropyl -3-
H pyrrol o[ 3 d]i m dazol -4-one; a phar maceutical %32

weulébﬁabh)edr%lﬂ “pyHelald-c avraé%@w%@t 2-62-Chipge-nheny
Rl e ek e LTS e S S
@B&@)—B&iﬁe 242- chloro -phenyl)-3-[2-(4- chloro;(ghenyl)—vmyl] -5-(2,2-

(4-chl oro-phenyl )-1-(2-chl oro- 5-
@weo@p@wwc B 2 Ebyanipk 6lRraast-ans: apgy{ahlor-

BRI A5 SR ol S ERb 2

NWGGM-@W%IMM B%ﬁﬂé@ﬁmcaw E’Cﬁp&abledsalt thereof, or a
'%) I!IU Rl is -CH=CH R
Cﬁ}g oun ydrate o(%t e oomﬂj Lnglhortﬁe saltI S

2- (2- | =i S8 Bheriyl)Ss-
2 2 e PR IO
Qo chextyl-8+( -fmmewh)en'jl)ﬁ?s@ﬁlﬁamjﬂahsdm pyrrolo[3 4- c]pyrazole 3-

‘ é’: %o%p%; gﬁ%&@,‘ ZH @ AP [il%hlA'org— E)4,4,(i3,€§)-’cetrahydro-

341(518 3ot Wmé)arvd r’ac zﬂ cﬁo(@pﬁeﬁa{l}-@(ﬁ&%r‘%‘-@ﬁ&wl))5-4a 5

rrol o[ 3, 4- c] azo

| '%vewwhﬂdf@ﬁriﬁﬁﬁmroa@xrml@[@ Aen]pzyrazqmeayph)armanyuqneaw( 2

aeplae sal {t4055e0h % AUV LM SMARRIP Of tae SOMPOHRY LS salt

- one; S@me of-th@ coMpoifds descrlbed hereln may contain at least one
phenyl ) - 3-[ 2- (4-chl or o- phen Vi ny -(2-fluoro-ethy

¢f)ltaJ1 csn@rhWS@qgenﬂy ﬁb@q‘»%ﬁl@f/@ mh]e wzlbapwe@wée that all

SHPATB 62 XA, oyl oo
iMostfated eddaisnasedhepéinfoe Within fHd $cdpecbidie:present

2- (4: chl henyl )
‘By%mt&%bxl;lr; ngn %?%F@fﬁﬁeﬂw pf thescompovieds arg aise-within the |

%f‘b[e%fgt?%bg#ee@ ﬁ\%gt@)r}cl@ggﬁ ts)h(llleg in éhe arf w1h|recoogm%e that
oheinidal mpketiestsuahyad aroalppgramiho[3hdr of @yemLmlomﬁimne
may%ectglo%rn%te%?ee ?3/ ls)ola%e t%ere%roer %uglﬂ%] lezles5 do not forrﬁ a part of
this invention. _ |

Compounds of the present invention have been shown to be useful -
cannabinoid receptor ligandé (in particular, CB1 receptor antagonists).
Accordingly, another aspect of the present invention is a pharmaceutiéal
composition that comprises (1) a compound of the present invention, and (2)
a pharmaceutically acceptable excipient, diluent, or carrier. Preferably, the

composition comprises a therapeutically effective amount of a compound of
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15
i sopropyl -2, 4,5, 6-tetrahydro-pyrrol o] 3, 4-c] pyrazole; a

w@banmopaeut i cal ly acceptable salt thereof, orPEI/IB2004/001482

sol vate or hydrate of the cdffpound or the salt. Some
of the conpounds described herein may contain at |east
one chiral center; consequently, those skilled in the

art will apprec:late that all stereoisoners . 0.,
Eledriependinyentinn. di B Cermostine M3y @fsotmt%lﬁrﬁiévw&isonezo

é(?(lj lﬂﬁﬁélgfh%qm%%guﬁéaﬁ tﬁ%ﬁﬁ (be{%ﬁﬁ kg%@ hgfe? %ﬁ?gﬁa % pgﬁpsp €

esent 1 nven

iholutie ritotirteerevepturatital agonists @pibit halrmagérﬂstss(@qp enélfrexone
i nvent.ion, Those skilled in the art wl

?%‘585 esg%}waopasnaﬁﬁ%ﬁgﬁﬁiﬁ 8- Do LPOMPrPRINEINattention deflClt
| 00
SBRATADBANElIHg SeRorrudi et AT o EFABIDY)

dgents ge garRitadin ™ 2Stratierm Y nGentarta ™ APahpddecdts Mof, ahbdeinti-

t t been shown to be useful
@%estg%q%nv I OB?& gf‘?'ﬁi’ﬁ (| n particul ar,

r ece%%fet ORI UNSbSimenfeE AP ragbit infaRidE ﬁ% foPf
it5i

the present invention.is a maceut| cal composition
tréptingea diseiase scgriditien oodusondem noddulhteddres e:ahnabmond

BB e, SRS R AR 3 i SE R S

thEERGS bf H@MIHSEARY $6 Bnarfifal ARREd e
anmount of alcon'po%nd 8 V\Dr21004/ OQ(ZFZ%]QC“‘I tﬁéétﬁ%ﬂt‘é

tb@ﬁnegﬂg@w effacfpe ampentmiesempoundof ﬂ‘mpre’ﬁbgtd inven’tionI (or a
ont n at least one additiona
F%%fﬁ‘%%gé p%étﬁq?‘ t%'&é% ‘i bed herein). Preferred

‘ agentBlseaséstfbnﬂltmél é‘@d/bﬁ@%@?d-’érs %ddléﬂedﬂpﬁéﬁeﬁ)mmd

opi oi d ant agoni sts nal trexone and nal nef ene),

r@@@@ﬁr ABFagIONIHS éﬂﬁ*@ée{ @aféjig digpesians fondlingeeating dmrder ’

083 BUUAIEEe PR Y 20" PR R i o
feod takaMndzbr appartewbp@ssmo t@Wl’[?”deM@@Foﬂ' btwnoal

nd anti- .obesit gents (described herein bel o
dRoesHion RIPOIGF IS dtat PBICHORES redsememiache T @O ok

dﬂ%ﬁ&%‘ﬁsf Qu%pr{eég%'d?g%\ﬁam ré%?é’t%& beh30Rs | é;) ? e {\gft%g\fegeprl%ce

nmodul at ed a cannabi noi 0 recepto

a&B]ﬂan@eepmm #s anppgssicst of docame sH Moiphine-felucdds
to an aninmal in need of such

P QLBhEf e Dirspeal L AP cAPbEe: SRsREAROBers
U oA VERLL OB Boranciorcepondenco
lncludmg treatment for abstinence, craving reduction and relapse prevention
of alcohol intake), tobacco abuse (e.g., smoking addiction, cessation and/or
dependence including treatment for craving reduction and relapse ”
prevention of tobacco smoking), dementia (including memory loss,
Alzheimer’s disease, dementia of aging, vascular dementia, mild cognitivé
impairment, age-related cognitive decline, and mild neurocognitive disdrder),
sexual dysfunction in males (e.g., erectile difficulty), seizure disorders,

epilepsy, inflammation, gastrointestinal disorders (e.g., dysfunction of

‘gastrointestinal motility or intestinal propulsion), attention deficit disorder
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D seases, conditions, and/or disorders nodul ated by
cannabi noid 15 receptor antagonists include eating

wale@anges (e.g., binge eating disorder, anorPXI/@EB20euh1482

bulima), weight |oss or coAtrol (e.g., reduction in
calorie or food intake, and/or appetite suppression),
obesity, depression, atypical depression, bipolar

di sorders, psychoses, schizophrenia, behavi oral
(Adh/ADRDY Paskippor'sglisensef andgpall diskeatesl dotmpicfersed

&SR ofe BB ST PR S BLs. cvesty
-ERdla ARDZADPIRIEarRinebasaNISSIse, S8RRIMACEICBRBRSM, and/or
addi ctive disorders, inpulsivity, alcoholism(e.qg.,

tabgetwabugfise, addi ction and/ or dependence i ncl uding

fo [ . ' ICL i-on d, .
r er are@ g bl BPEIS PERSE: bR ek SrBieBRE mhuse
dotniginatieipkthrghadshfrim e utica sttt NPasTered pharmaceutical
dependence i ncluding treatnment for craving reduction

agants Ecksieenicpling EanaP RATRISRNSES seRIRIdR))tagaristenie &
el udi n _ : , . "

AR TRt e g S s3, P Rerdiee 2

dopzanineryic agegs-(eg]. phpsmoqdimd)| ABDIADHDageatsyd(eng .| d

neur ocogni tive di rdere, s_exuaTIM dysfuncti on, In mal es,

m@%!qh%l#c@sﬁ hydreshiarida, &gy Ritghn 7\ aed Gossedary, atogeoxetine

) o | ! r Nk udi e

(FBSPSort BBt [T AR AP AP ooty

agengs tsuahl aspapp BT Prinhibitbtse Nt paydesty stetoididedydrigeviBse-1

2004/ 094429 PCT/ 1 B2004/ 001482 11 ( ADD/ ADHD)

(ARSI dye 1) inhéitoss, palideypé.a pr analsgsdberaat, MCR-4

R E R ST Thonddighal B Ke Tatpfie, Sviamamigetc
a@zﬂfé,%%rén&g&‘é@%&ptdﬁ%ﬁ@t?doﬁﬂaﬁﬂﬁ@ lréSePtorBgSMiELS,

tobacco abuse. npounds of the present invention
mekanbeytaehtinmilsting barmene teaepitoranabegsis-HTacheceptor

R o R Heng B o JABt FEFELh e eatn.tetin
i |estinageBbiir agofists, .galdlfh récmiBearntbiehisti, Midase

nal trexone depot), antabuse, and nal nef ene), :

iglipiaisn bpFIbesHy@septqraggnistsa pembeptitide)Y raceptapDemagonist
BREDNP T Sertl DALk bt SRk el -6 o),
tByrontib@tia Bgents dhgomepiatroserdr® o anddgetadreol" "))
,g?lz]goc%rllttiédig k|9eec:sel~ptt<33/r antagonists, orexin receptor antagonists, glucagon-
like peptide-1 receptor agonAists, ciliary neurotrophic factors, human égouti— -
related protein antagonists, ghrelin receptor antagonists, histamine 3
receptor antagonists or inverse agonists, and neuromedin U receptor -
agonists, and the like.

The combination therapy may be administered as (a) a single

" pharmaceutical composition which comprises a compound of the present

invention, at least one additional pharmaceutical agent described herein and
a pharmaceutically acceptable excipient, diluent, or carrier; or (b) two

separate pharmaceutical compositions comprising (i) a first composition
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agents, such as apo-B/MIP inhibitors, 113-hydroxy
steroi d dehydrogenas.e-1 (11 R-HSD type 1)

WO pvilop4409 s, peptide YY3_36 or anal ogs ther eof PCMIER0H/001482

agoni sts, CCK-A agoni sts, ndhoani ne r eupt ake

i nhi bitors, synpathom netic 15 agents, i3 adrenergic
receptor agonists, dopanine receptor agonists,

mel anocyte-stinmul ati ng hornmone receptor anal ogs,
canmlm@ng@c@pﬂp@unchgb&hﬁs@rgsemténwntwrb@m:@rnheamaﬁgutlcally

RO, SERTR SABRSPETLS g7 355h5R) bomsBLRERO°

edrhpgsing st $east bpaseiditional bhé@ma:eumﬁb@gerﬁ desedbé®herein
agoni sts, neuropeptide-Y receptor anta &onl sts 20
%ra_d 8. phamc%tha@msﬁap akif eydipiEst slilsaeh oasatmssd he

@‘gﬂ@{ c%%ﬂcé‘l%ﬁﬁﬁ%r&%ay btehé’c[ ﬁ?h'gr lﬁ%ﬂghéously or

roepran erone; or “anal 0gs
sgquemtialty anollrdangaoai&ror ant agoni sts, orexin receptor
ant agoni sts, gl uca tide-1 rec
agoni 1Yt a@prhemﬁ fotl"P f%ﬁﬁraﬁr&og a ?\%Waggemalklt is
BreVRie8doP 198 %kré %Hs%%’éf'tﬁtt%at QBLEE ESRRIY ar disorders
ant agoni sts, histam receptor antagoni sts or
modelased hgcaneatsmomin@cepimr amgjomidis Ireaepammal abomkist s,
and the 1| ke. conbi atl on ther

RURPHTSY %}%8”5%61 QPSQQQ NG gomﬁﬂgllng.a%%@p}/)ggpd of the present
ROEMRSH; tdn@%)"lﬁétﬁ!ibti%ﬂ%és%ﬁ@nn? aCﬁ’\@PrR}dﬁgf @én@elﬂ% Bbgsgtorm

|nvent|on | east one ad i onal pharnac uti ca
tadeaat Obmsesb@wdw\mrm or gindrdges thalzse mlatiedaly gannabinoid

i pi dilu b) t
BERERED e el e cahecs L aftegRBist mpr 1 ol ng 1)
firstingeARAStHdr &inbiaiRRRt6OPR4R8sdmt iMGdtidBRReA/ 001482

conprising a _conpound of the present invention and a
praimeagestieal dél gonprigieg @) soiinst @Q&&igﬂ fom campuging (i) er

FRRES P srbpndr SRR BT Rl Bes L o Blitre
dugrier, Rxcipightar QMaembthe@ahdj Yioaa§e I&irﬁbb@m@ﬁ@in@l ©rdn
di | uent or carrier. The 5 pharmaceutical conpositions’

Fagjtional e ER YRR Sejeigr and éa@emaramaqfeutlcany

and 'tefblé"&)ﬁrr%rrbﬁimplbﬁt 8@&1&@%&4}@’@?883{3 of, the present

|nv t1on arnaceut | provi ded for use
by a consumer to treat dDefiaigiesms conditions or

ant aginised MBP B PHRAl SIIEIRIS o hediasaItsragioah o the
g;érﬁeetsrgi%ﬁng%s@ﬁgn [ OMReCARRd RIdich S PR HBRH br bhched.
For example the term “(C4-Cg)alkyl” refers to a monovalent, straight, or
branched allphatlc group containing 1 to 6 carbon atoms (e.g., methyl, ethyl,
n-probyl, i-propyl, n-butyl, i~butyl, s—b'utyl, t-butyl, n-pentyl, 1-methylbutyl, 2-
methylbutyl, 3-methylbutyl, neopentyl, 3,3-dimethylpropyl, hexyl, 2-
methylpentyl, and the like). Similarly, the alkyl portion (i.e.‘, alkyl moiety) of
an alkoxy, acyl (e.g., alkanoyl), alkylamino, dialkylamino, and alkylthio group
have the same definition as above. When indicated as being “optionally

substituted”, the alkane radical or alkyl moiety may be unsubstituted or

" substituted with one or more substituents (generally, one to three
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i nvention; and b) instructions describing a nethod of
using the dosage form to treat diseases, conditions

wo@roodiosgeder s that are nodul ated by cannabi noi BCT/IB2004/001482

receptor (in particular, t héd3CB1 receptor)
ant agoni sts. In yet anot her enbodi ment of the present
invention is a 15 pharnmaceuti caI klt corrprl sing: a) a

first dosage faorm conprising (i ound of the
prtsiibypnts PHEnRS 18 i@ rase pf blalaggnéuhatﬂel gniscauahyas perchloro or

BERERIGNRs) ifBEbe et PXB O ERtroff il ordfRiar sBbsftu @Rk Mted

dosage
kp)éiawnadbeltileﬁalltloag@rfhuHmoreddEd‘FMdS-QUBstltamﬂ Ikl réfers to an

bl t
3k [&Eﬁs%iahaﬁejéydaw@ﬁ%ﬁgfq?@&eﬁ%éﬁ Slameas Aomethy,
I
ngSiet F HEERYBHY S SIeLe) oo UGB
suiitituted ntivg dllearss reailcgam opalkigr modtied.are llimeieea(laﬂsglbstlmtw
f al en S
it o S i Sbfhugnlss ot g edheliarant ywdpwdenﬂm@ﬁted

facsrﬁr@(@)énk\él (@{-bx cycl%EaW| c_gg:d,,gb feé&nyéra/ hei?ér%%}‘yl 3- to 6-

rmerrélelﬁ@qi bateyocycie qmwcymnq; |hydr33>«ye(®ycb)aﬂ’sdxy, aryloxy,

BORS TeEels? 2R s b Rey s aingy Piinesrabardgte (1., (Cr
Cpgé“kVpO (C&O)ENH ?lhlywox'ymfwyal@lam% B ety ¢ ox%zgénd more

ano [ am no, “di al kyl'am no,
nief@rablm bty Bd‘ﬁpro BEQUDS; ﬁé1§alb§tltdleht aeleictad femaBas@s)alkyl,

bstituted
PRPREARE R B B PR Eerp bl s Bmerbéiea
oL
SubSt] Laeht & enat 2?5"'@“3%@”?@*‘?@?22% S0047 081y

PCT/ I é@f@ﬂméo@a@@”y QBfL!l'M@@EmrEMG@rb@w@m ringy (alse refeseed

18 oo PaRRRR o inY g s BRIE o Pebimetie inps i
a0 embespamaéymsfuuymyecbgdmltmvaha rideesdief b9 bldivgle g,
bstituted alkyl" refers to an-

d.
bé‘?%?ﬁ‘? t”btgg%tﬂ% %QJB’%{ 'Pgu e SREQiR etherwise. e erybacydlioring

- id GeBerally |aui§lrt8'"@ﬁ1'é)ﬁlnbefr<la€ gﬁgf llib‘?re‘?(gﬁ]irﬁé(,t Rartially or. SUIIyW] en

trifluoronethyl, per et hyl
selistad Qarbdcycﬂlherlr@rsl(aneymmikydalr&lwe Qidiyls stehets es are

L B BAPRA S o shaSa, SoiSomivh
c?%g@ﬁie;ﬁ}l cfybl@ro‘fehgé}igléﬁ:’y ﬁ!gk‘:bgrhgéylcéy&g%)‘(&)gaé)}&’dhexadlenyl
norborny (blcyclo 2.2 1]heptyl), norbornenyl bicyclo[2.2.2]octyl, and the like.
When designated as being “optionally substituted”, the partially saturated or
fully saturated cycloalkyl group may be unsubstituted or substituted with one
or more substituents_ (typically, one to three substituents) independently
selected from the group of substituents listed below in the definition for
“substituted.” A substituted carbocyclic ring also includes groups wherein
the carbocyclic ring is fused to a phenyl ring (e.g., indanyl). The carbocyclic
group may be attached to the chemical entity or moiety by any one of the

carbon atoms within the carbocyclic ring system. When substituted, the
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menbered heterocycle, chloro, cyano, hydroxy,

(G -&3)al koxy, aryloxy, 1o am no, (Cl-C6)alkyl am no,
wa@l2eogd+4e) al kyl am no, am nocarboxyl ate (i.e.PCT/(2004/001482

C3)al kyl -O- C(O -NH), hydrod§(C2- C3)al kyl ani no, or

keto (oxo0), and nore preferably, | to 3 fluoro

groups, or 1 substituent selected from (G -C3)al kyl,

(C3-C6) cycl oal kyl, (C6)aryl, 6-nenbered-heteroaryl, 3-

Qarbecyﬂmwoen is prsferabhya téstltt(te}ﬂ with) ‘abkawbs’utuents

DRI () S B R R T ger,

4rgl, mtér@fa@n R0 6-mersberedHatarobycler chiletd, ¥iusad, Wyahed
cycl oal ky ’) refers to nonaronmiic rings that are

feydrﬁéy, (ﬁa'r@a alkpyy.dxrylpyy.| 3mingd (Ggenlalied aamaOn@y(Csyaéalkyl

il hTFaarbbRfets eI IR Bldfer

GQQkyainhMoaoBketbQoﬁo)@ﬁbeh@é prefegablyor oezamah 8ubstituents
partially or 20 saturated carbocyclic rings (or

'BQQPWWW)SQRP@P@%@”@%USQ Jadiybn3-de 6-mganknied pypterocycle,

A R e o K SO O RS ol Y RS Sty
amcd:ﬂﬂmdhyi)dqrtlmyof a)lgem.qﬂ(eegy kycloalylatkyhydycloalkylamino, etc.)
ré 2 1%he tylt?&'r‘{ nor bor nenyl , .
eﬁ‘eﬂﬁ‘ ebyAs aBNE- the 1i ke. When designated as
b ' o,
SZL Br e PRty el ey selFREl hoBladiclo ing: (also
reterwets tthas Ipamald/ gatu sajm or fullly echtuviatéd betekr)o?rctlm&)) r?‘ers to
b L t stityents
ot ERlE R ACB AN pRURIN Re Wb TneTeesaristandenr o
exigiterds BRIgihg, Elay%ll@lﬁ‘frig%ﬁé 9}5‘|rélcﬂng @Hl §§'s dtfdg” A

substituted carbocyclic ring also inclu roups
athemsse, theretermchdnyig i @ ganegaliysa Bu $@ 6- merrﬂnepsmanyg

b 30
SerPoiP 1,3 RIS Biichrs. FPCERAY S Sr2 hitiPptisge ngBiaronty
dfledtbe frop@ B0, ak@dBn Bhd/BF Hlt cmmg%ﬁééﬁréma Gr fully
system Wen subst t ut ed, 2004/ 094429

Wft@tb@@%@hezmgwqﬂaﬂ%@m& UCHrasuppeXy, riEidéndbl y |

AL BBt e SRR ulRERI e 1

rﬁéihy@/)tadlllﬁbﬂyi dmmdzolldlaylyimldbzblﬁfwafblbbndlayl tp(perazmyl
- menber ed_heterocycl e, chloro, fluaro, cyano,

nwa%s@yw (4r-pasra %Hi@yr%ww?éwhrqﬁenﬂ, oxazn s arRialino,

| tﬁmn%)rphgf&c( %Sr )Lcﬁ*)%r& é?ﬂkﬁfcgroﬂﬂéﬂﬁgli‘@ %@?{é@taend the like.

UBEalikgitatedres being keptioratiy sibstitatedtpthe partibky sditliyatdd or
fall)]; ggtrl?rastlél: 5hteltérlEI)(CB:{/]cle group may be unsubstiuted or substltuted with
one or more substituents (typically, one to three substituents) independently
selected from the group of substituents listed below in the definition for -
“substituted.”” A substituted heterocyclic ring includes groups wherein the
heterocyclic ring is fused to an aryl or heteroaryl ring (e.g., 2,3-
dihydrobenzofuranyl, 2,3-dihydroindolyl, 2,3-dihydrobenzothiophenyl, 2,3-
dihydrobenzothiazolyl, etc.). When substituted, the heterocycle group is
preferably substituted with 1 or 2 substituents independently selected from
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i ndependently selected from (G -C2)al kyl, 3- to
6- menbered heterocycle, fluoro, (d'-C3)alkoxy,

W@ G429 kyl am no or di-(Cl-C2)al kyl am no. PCT/IB2004/001482

Similarly, any cycloalkyl pértion of a group (e.g.
cycl oal kyl al kyl , cycl oal kyl am no, et c.) 1lo has the

- sane definition as above. The term"partially

saturated or fully saturated heterocyclic ring" (also
(@ G5)algl, (633 cydnalkyl] (Go-Caalkeayleardr heterdarys 8t to Gt ed
het roc nonar onat.i.c rings, that, are
éi«%%w@ ot yORY B RB s At ey Bif st
éf%/lci%(ys hAGhE, (U )allRyloa/rﬁlrioC dr- (GHQC]‘;:)%II@I aRlina! arﬁln%@arboxylate
Unl eSs specifie ot herw se heterocyclic ring

(ie..déndsaalkyl-Q- @QO)H&H@» @& Bler (90}, iangl mosmprafaraily withd or

7 B EhAR e e E o o o B A mlpisioatio

gé)é@gﬁﬂme%ére@lHeYer@at’W@lt@CB -Alenitberey heiéiodyaleedr fluoro.

eterocyclic rings include groups such as epoxy

Hbe hetﬁrﬁyychc gredp arddbeetiachsd to f@empak@ﬁw or moiety by
o) héﬁ% P, ﬁh@}é orpQWlthm il %r’oc%:l?conrﬁg 8¥stgm nSlmllarly any

yrro m dazo

lmetaecﬁoydlmprcbrtxoplqﬁer@rzsupXé 9., we@cybleobundtltutab‘%w anyl ,
A4H pyranyl , 2H chronenyl, oxazin nmor phol i no,

helesRYCeATPRBY ! etk Batite sapaed p?/ igiion as above.

t et

ot oGO or farbnfH ooy BIE chiProrblitto g i

maidtieal Hayirgpa sirgiee.gr, pheall) vr adtsediting systeen ¢eggl e

fgégr\qfﬁﬁ may be  unsubst | ute or su?stléut ed wwth 25 ane
2leng, BiraGRIR, RhERoNEEN fﬁcbn tyBicahapbaroup is a 6- to

Mmb%@tﬁbmaﬂi@%@mhw Wg@ﬁ 97k r{d.c%’fb& RS HHiRYP

of substituents |isted be Inttron for
“optipsaliy subsdituted, o syl godwas rhneyéweamymlbsd:ltutedl @r substituted

WIEGHEES S5 bbbl S BT blents
lﬁUB YER@IRRZ d6tad Yom %eggr%hb)(ﬁrsgbﬂﬂﬂb)ﬂs Ilsted below in the
3 di hydr obenzot hi ophenyl,

@ﬁfnytmrb fisuhsiitued!yBubsittatey. awlvwnuaammludememam ol

SRR Ol e (8 B R RBY BBy ). “oer

SUBHiN 84 4R8 é?é‘fF{altlBMéﬁé@é@&efd@b(y@u@ﬂtﬁb&Wlth 1o0r2
(C3-C6) cycl oal kyl, (C2-C4)al ken het er oaryl ,

sybstigiis m@néan%éﬁ@e@@gér@n oty (Gt aarihary,

am no,

.tlﬂé‘tgF&WI 3 @O %@b%@%ete%c&lﬂ%xgmrﬁg] MMord ?l?]f)%s)?éi&(ycyano

amnocarboxyl a

hiyfdkem)(@h4(3/4|)a|k@<ﬁ(a@lok\w-e)mmor (GLCh)a{kk aminedi-(D4C )alkyl

r ef er abl B
mino, or a nocar oxylate (i.e., (C4-Cz)alkyl-O-C(O)-NH-), and more

preferably, 1 or 2 substituents independently selected from (C4-Cy)alkyl,
chloro, fluoro, cyano, hydroxy, or (C1-C4)alko§<y. The aryl group may be
attached to the chemical entity or moiety by any one of the carbon atoms
within the aromatic ring system. Similarly, the aryl portion (i.e., aromatic
mbiety) of an aroyl or aroyloxy (i.e., (aryl)-C(O)-O-) has the same definition

as above. -
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5 2 substituents independently selected from
(C-C3)al kyl, (C3-Co6)cycloal kyl, (C6)aryl,

W@ 200opaeed- het eroaryl, 3- tol66-rrerrbered het er BCT/T$2004/001482

or fluoro. The heterocyclic group nmay be attached to
the chem cal entity or noiety by any one of the ring
atons within the heterocycllc rlng system Simlarly,

net er §65 S 8T Sgidrl b heteperdnglifang: thiom to aromati
9] éﬂé‘é)’dontﬁhmg)athé%ttd?% ﬁ&gﬁbgﬁf('e"q g@ne?ﬁ sﬁﬁ?,y ?\;trqqsaen or

term"aryl’ aromat | ¢ car bocycl
eervhinetions thﬁreof) agthirmai fado 4 Osnagiberdd ag:)maﬁ)dn fny lsystemn a

(s BrhOE B8 Byseofnipa R ndiBgRA Ghisaat fursivb. « o
ﬂ@az&ﬁ@f@ﬁyﬁ@xéﬁ@?ﬁﬁm@a‘iérypQéﬁ‘éidl)‘ﬁyfrldi sy?l)p%yurmggl pysazinyl,

di cated as being is "optional
fIJ@.??%ZIO W R regnziBidarsivh sinalingld ismquindlisyi, benedthiogtenyi,

f t han
P oRea IRl B o nbe e AR oy é@"yzeq”rii%s:?fai‘w@ or
f: Bsihglst the.
e S LB e, e 40

CHRERIRNGroNe, ﬁ? Be’iﬁs@%tp%lnd@p@derﬁiypﬂmw from oxygen,

%Lﬁ%gta ﬁ?ﬁjltlt(reood e argﬁkgl%gé%pgtqrgérygpgg ﬁyﬁtﬁéﬁ] 2 - to 10-
rganm@eredm@ symstem domielnﬁfhg Gn@ﬁd de#ﬁé‘térobWﬁQﬁ'ﬂ%%Héﬁntly
(CcA)al (C2- C3) al kenyl', aryl
S%i%ct%%‘ﬁ ff&WPXYQ? syl W@PQG”hé’VB@@quaiedtanwmng
| oxy,
Py i 0BRSS
Sdhﬁwgteobwﬁbmnaananbm(wtmtnme(ms ¢preferably no more than three
d nmore 25 preferably, | or

&%’UH E‘fa ?”ﬁ%g W&éﬁﬁdl yoradhe greup of smbstntuents listed

RGN S i e R

. h@t@ﬁamaf@qmmqtlesrarﬁmr@feyamy sabstitoteel with ther TauikhMuents

t Simlarly, the
ary de I)? E%Igt: elaefrgr%%}gar;%sozlkg ﬁ%q;ég)@fkr%}yslearyylah@’gﬂrowl 3-
cmmar i rod St e Yy, 8y G, s, o

%@1#9@290&%0@820 (EheCe)atki amirtce db4Ey-Cy)adkyl amino, or
mati c noietjes

A AL P LT RIS T s e rciygeteraly, ror
2subbiituents mdegemuemly b A FohPNE, Icth lﬁﬂf );hlwré *ﬂd&lr

to rrber matic ring system g., Pyrro Y'_,
YRR, gv o>1@(y ézzg%lkmqyn@ -Gk) alk%amm or dl—(@'ﬂl @@)yilkyl amino.
Thehatbaryl group may be attached to the chemical entity or moiety by
any one of the atoms within the aromatic ring system (e.g., imidazol-1-yl;

imidazol-2-yl, imidazol-4-yl, imidazol-5-yl, pyrid-2-yl, pyrid-3-yl, pyrid-4-yl,

| pyrid-5-yl, or pyrid-6-yl). Similarly, the heteroaryl portion (i.e.,

heteroaromatic moiety) of a heteroaroyl or heteroaroyloxy (i.e., (heteroaryl)-
C(0)-0-) has the same definition as above.

The term “acyl” refers to hydrogen, alkyl, partially saturated or fully -
saturated cycloalkyl, partially saturated or fully saturated heteroéycle, aryl,
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5 benzofuranyl, oxazolyl, imdazolyl, tetrazolyl,

triazinyl, pyrimdyl, pyrazinyl, thiazolyl, purinyl,
whemziosdseazol yl , qui nolinyl, isoquinolinyl, PCT/IB2004/001482

benzot hi ophenyl, benzoxazolyl, 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

dret leeteecbamlssubssdihﬂe@derﬁdrwl gesiupst é?brfm@mrﬂaymﬁ;nt&&ﬁes

FPHeS sy&h ambe Carakeni (8o XEinkd: e Fnﬁ@@ﬁ@"ﬁw
RicBh RS/, Asuth 8 céQH ret&‘?t @sﬁ@g)%moémﬂ@mg\h

sel ected trom oxygen, fur an i trogen

Qynmpasamédar@@nble c;r@obuwwrmiwl | gyckpesitylearbedyl, t he

S W - et e e A
Wfoqeia A8nsLsdrbbHENbReriditiaRebOIRN! biperelivatadohyiom t he

group of substituents |isted belowin the definition
tetfahycy@ﬁyanylga@@nyl wieh asaydeia uperzovh)and heteroaroyl (e.g.,

(R B LR BhhERu S EalloB R FERN 2 SaR Bfy -
C(a(ﬂ)oﬁs}‘}) i rroy( = ST GY kﬁﬂ-}{iyrrogr Slcarﬂilﬂiyﬂérmmd[b]traoph@yl-

-nmenber ed heterocycl e chl o

%9%@@“%;%‘? bxkﬁ a¢ 10f26h@@jké/|| l&yﬁkpalka/ quﬁgpcyalm ﬁaﬂ and

etV iofion BftnethoyBbrdua qinihl o] ofebPitie Giups degariped

|m1)ln@ repnpm‘cavatibﬁmltldnﬁaboﬁe sWisdn indeated aadeprandpithylly

SaSEAE, A A o S 0 L It
\g 'ttl% épﬁ o%&b@'bs@lﬂ’lgﬂm%c(a)( tyh%hérté?%ﬁé'e @Ib%ﬂﬂjegﬁgé’}ags

ed to the or - noi et
lodlepemdarﬂiy sai&maad fworhiine grbepauf en’adshtuentsrigtexybelem in the

q(%nggxgcfp s? LB yqf’tgeﬁnl](y }q@%@}fyﬁetégipg/g ol “3 a¥1d

HMtEmA db'rtlor%f ﬂ%récﬂd §rotp ma§'b‘é‘ él,ﬂfsltltbte@ 'é% dé%bﬂb@@é}ébve

portion (i.e., hetérdaromatic nolety)
inéhe peefeogd a@d rhetecprearosd bsi;of(subetltue(ltsetr@spmtlyew

O . def i.n bove., 30 .T
oy TPa Ry stPSiRRAT sHERTCalM SiviSas BRYEGRE 50 fag §hm
rAbrd stibsfitutsUhat fe c“d(ﬁﬂn@ﬁhh!ﬁe aRaHdvidler, Baf ge@dramy or
fully saturated heterocycle, %%SyV\D 2004/ 094429

urOersteed dw/tbose skilled in medanh thas t pstguestsisheuistibe
SHA88 b AL B aollecS ARl he BlimbISbYAEPCpdtEORRS s of

~ theepnpuind driddvepdely interfere WIth the use of the medicament.

25

30

Suitable substituents for any of the groups defined above include (Cq-
Ce)alkyl, (C5-Cr)cycloalkyl, (C2-Ce)alkenyl, (C4-Ce)alkylidenyl, aryl,
khe'teroaryl, 3- to 6-membered heterocycle, halo. (e.g., chloro, bromo, iodo
and fluoro), cyano, hydroxy, (C1-Ce)alkoxy, aryloxy, sulfhydryl (mercapto),
(C1-Ce)alkylthio, arylthio, amino, mono- or di-(C+-Cg)alkyl amino, quaternary
ammonium salts, amino(C1-Cg)alkoxy, aminocarboxylate (i.e., (C4-Cg)alkyl-
O-C(O)-NH-), hydroxy(Cz-Cg)alkylamino, amino(C4-Cg)alkylthio, cyanoamino,
nitro, (C4-Cg)carbamyl, keto (oxo), acyl, (C4-Cs)alkyl-CO,-, glycolyl, glycyl,
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val eryl, caproyl, t-butylacetyl, etc.),

(C3-C6) cycl oal kyl carbonyl (e.g., cyclopropyl carbonyl,
weywhobueyl car bonyl , cycl opentyl carbonyl, s  PCT/IB2004/001482

cycl ohexyl carbonyl, etc.), h&terocyclic carbonyl

(e.qg., pyrrolidinylcarbonyl,

pyrrolid-2-one-5-carbonyl, piperidinylcarbonyl,

pi per azi nyl car bonyl , tetrahydrofuran | car bony

feadcaalnoa@wyl (iigmyl tshfooy), subingl, o ﬁ@sw«yw@ thio(Cs-

SREOPERY, i BBk iond HerBlHlpg sa8s bR Mibstiuted

ddniha8ds, %u%ﬁfééUQMbstthteH' F(Cﬁl!jsjéik)ﬂaféﬁﬁ@ﬂhe aryl or the

benzo[ b] t hi ophen onyl , etc. I n addi'tion,

alkd gadwy mayche sué:stltyﬂed ﬁéb@ﬂﬁb?cﬁrﬁl angt t1e ally groups may be

N R

exXeepein baserstipeaiald sadstitetions). ol aeak heteroaryl substituted
substituted", the acyl group may be unsubstituted or

PPN 0y hetrreeyaliGrdsaup mawmbe Adused Foe de Subsdarylent s
ituents) 15

cl"n%cgjgégh%gnf”%ecf @)(:C{rg@] romu&?ﬂe ar oup) of substituents

I ihst e"ll'Jhké)’&irmNslolt\/ait@’ererm‘eEm ai mol@nuTaorcohﬂJlébsl bf 4 gbeghouad

the a clo , terocycl e, ar n _

rﬁ@fee?eé‘é‘%/ by %@FWP%F%‘PF @Ip,Z|ng(y@pn@p@@yg%@m@gﬂarmaceutlcally
éﬂlé‘% ?r% ?8@ Qithsh %‘Pﬁ’l\ﬁ?e sbilehl oI T § cl"F‘Qleent

erre S . The

pre of substituents, respectively
mellenulesmetthom edrhmarde usec &l the gharnsicentical ret, alHicivare

f bsti t ut t hat
robroe lisasans T P EERIR G yralbhringn S8y e e
'ﬁ'\‘é {dretnvArdtberetéds thRé cbﬁ%lé&‘\nﬁbié ﬂh%néo?veﬁﬂ‘?%l@c@l% is

sel ected”so as to not adversely affect the
therrracol ogi cal characteristics of the conpound or

d terf th,th f t I t,..
ot ¢ At tectiar el ity SRR YR Ridont sl GRS
c@%%@nlyrbﬁh ﬂ)‘?e&i% bek & )prbiext a Ha%tﬂﬂf@)ﬁ@ﬁ&?élﬁ)y{mlle

- C6) al ken (d - aI k l'idenyl, %o het eroary [,

(C2
rgacting eth%fﬁwmt@aah@noelp@@p @cmmcwr(de I exgmpeoan Amino-

F?E%%ggﬁ%@g(ﬁ‘%dﬂbgﬂ e% 2 t%%@(gcf i QP{ %\g} %g{%ﬂp that blocks.or

d?o@:lﬁfH@émMGqunaf dﬁélw Ih thangongpour@N oS uigible amino-protecting
C6) al kyl am no, quaternary ammoniumsalts,

gﬁv%(r@iu 268 ¥l W ILORIAGRIdat Bteyy aarbory. BOC) |
%ﬂzx@?%%%gf@%)%@g hhblen W@'{hsa?é%%(i??éo{ﬁbﬁbﬁ%?ﬁ)ﬁo'

cyanoam no
Sidlila€lg) & dnyaroyy-prdietting gnoap; refed to 4 Slb&diantkofla KRoxy

ggloa/ 8 %gtl b’loc%lsy &) ler’oteVé% Oeordfyé rgfdﬁ ugncggrll-élllt?z %%ﬁ/a Pelgr%%ect%l%
groups include acetyl and silyl. A carboxy—protectlng group” refers to a
substituent of the carboxy group that blocks or protects the carboxy -
functionality. Commoh carboxy-protecting groups include ~CH.CH;SO,Ph,
Cyanoethyl,' 2-(trimethylsilyl)ethyl, 2-(trimethylsilyl)ethoxymethyl, 2-(p-
toluenesulfonyl)ethyl, 2-(p-nitrophenylsulfenyl)ethyl, 2-(diphenylphosphino)-

ethyl, nitroethyl and the like. For a general description of protecting groups
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hydr azi no, guanyl, sulfanyl, sulfonyl, sulfinyl,
thio(CG-C6)al kyl-C(O -, thio(C - C6)al kyl -C>2-, and

wa@ ormioped ons thereof. In the case of substituP€rIB2004/001482
combi nati ons, such as "substiftuted aryl (Cl-C6)al kyl ",
either the aryl or the alkyl group may be
substituted, or both the aryl and the al kyl groups may
be 5 substituted with one or nore substituents
qrid/hieiraldey seenle WoGréares Ryatestive Gaaups irefoceqnic iSynthesis,

Sy ResORe BB ki 4L Rt erocyel | ¢ ar oup ry. be
a fuspgh ng%e( %&apeuﬁ&éﬂg)@ﬁec‘u\% Bﬁﬂfuﬁberﬂégﬁél "aﬂ%@unt ofa

di hydr ol yl, etc e term"solvate" refers to a
crmhpcmmdaof th@rmbeanfdﬂthmwﬂaetjﬁ)jtre@tsmmreg@mtséhle pyarticular

GiREASR, Sobittion) of isheder Tt MRl Uriiliba B, o pimiggtes

e BPFRrS AP mERF erbS%icular Blsea8k Yediditiom| @R aerio?
t hose conm)nIY used in the pharmaceutical art, which

(@) prevardwer delays the @6@@’&)@)‘30&&)% mere spmptams of theyparticular

J80ate, BhOMRE. orABPcl eshBeq, 0y ent mol ecul @ is 15
vat erThd tnt eniaprefeestd RGMENS Yimalebr fe‘ﬂﬁlale? ,&oefsarfich a
substituent that is commnl%)&drsﬁl oyed to bl ock or ,

Frowtcte.a. gaosi eals andihaiees)o QUG ianinalseze aﬁ@nals
r%Hﬁé aTnHH&"s' Bi‘? aﬁ& Qe s%né.h&nﬁ%”ggg&g Ofipfe

grou I't uent ata

r*e@erano mmeogwommnmhtﬁ sdﬁhoammwg (0s shaepcarsd pdmitrgm no
functionality in ggound

the ﬁbté}ﬁeopsefmﬁ@eutwgma p{gpl@dfnudé%p?ﬂhat the substance or
% Hrw]f){)ﬁif?ér??rﬁ%& Bk ﬁoﬁ‘lz%fb%(bfﬁ%ﬁ%ﬂy bnbRP R xicologically, with the

zyl oxycar bon
cﬂhéf mxgrmyhismdwpmmg(y(fanbmayd)n (dddon) the r8amirhalrbgng wreated

%y protecting group” refers to a substituent of
tQ ?ﬁ)’lﬂ Xy group that blocks or protects the hydroxy

funct Tl?é‘?érh{sy“tregﬂh%a lf’ﬂr@aﬂfﬂ rHGehtrignt” &mistaes BSIH B@vh‘ﬁ%tlve

acet and sil car boxy-protecting group” refers
itep, rarophula@tlcxmpalbatlwaw@e@farejttxy gr oup that bl ocks or

P bl IR ER AR Syt Sttt eesiip i prpdulation of a
ééf?{é‘?lﬁincg?’ he;:/clzeg{tiélt réfEed fyihel édl'\/)ﬂﬁ(t)ﬁ]b}' deactivation of a

ye% et hoxynet hiq p-
casinabinsid reeapjen cmxanzolepa Q@m@mﬁafrm’fﬁfﬂ areagonist, partjal

Fie BER SERAR. ARaeRist Rer BrARERURE g ar oups
WO 207He Q84 Zhta5ekistBRRNAM 3R 2ull antagonists and partial

antagonists, as well as inverse agonists.

The term “CB-1 receptor” refers to the G-protein coupled type 1
cannabinoid receptor. ‘ , _
The term “compounds of the present invention” (unless specifically
* identified otherWise) refer to Compouhds of Formulae (1), (i), (IN), and (1V),
prodrugs thereof, pharmaceutically acceptable salts of the compounds, and/or

prodrugs, and hydrates or solvates of the compounds, salts, and/or prodrugs,
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19 and their use, see T. W Geene, Protective G oups
in Oganic Synthesis, John Wley & Sons, New York,

wQa9®1/094ibe phrase "therapeutically effective ap@ImB2004/001482

means an armount of a conpodfid of the present
invention that (i) treats or prevents the particular 5
di sease, condition, or disorder, (ii) attenuates,

- ameliorates, or elimnates one or nore synptons of

ahwepast altsteseoisprperss@cluding digstaicoispmers and @nantiemers),

ney ‘ ‘
EllamaRerirooRealy BRI R condi ¢ o, or

di sor A&usee perdihestrittires irawh eitheirglesanitimla rinpd edigndte
humans_ (nmal e or femnal ef) conpani on 1o animals (e.qg.,
arelictnt Forpxamales & lolipwisg-chemied raiehntlesionatss a

SRS oo A% R 18 ot 14 B relca maiety

d dteslanemitzold when @his ascarbus angiByis,a airegenand
poultry. The phrase "pharmaceutically acceptabl e”

i ndi cat tIpt t he subst ceNor CONPOSiNg] must be
conpat i bl gl |y and/[or joaxgtol ogi call] yNywigh t he
15 ot hery ‘edi ents co fsi/ng a for nul gt4-quf, and/ or

the mammal beijng treated " therewith. The terng
"treating", Rreat", or "tre&@ ment" enbrace Poth
preventative, i.e., prophylactic, and palliative
treatnent. The terns "nodul ated by a cannabi noid
receptor” or "nmodulggTAnEef DRSCHIPTRMNabI noi d
receptor” refers to the activation or deactivation of
a cahmepressind invendpn provides cexanphds and phagaadeutisal

BiituBlanSASEP! Rles cPE TGl i B tiatnop B B8 Wnblions
ardibRgiebiddrs maowliaidasoybedihabidid Asicrgionasthgoniaes.

partial - antagonists, as well as inverse agonists. 25
The teempoands of &repiesent nvealien maythresymitpesized ky synthetic

L DO _— ;
9N 64 U 00D REREE A Mt chemical
s Pdriiaahdly in lightof id eds@iptien Worinédhereih 0 Thenpatings

of Forrmulae (1), (I1), (LIl), and (1V), prodrugs ]
mAtaTiEb ,ar%%%'?ﬁ?fé‘ﬁﬁé gvaiahle froprepmacial seress stich ge Aldrich

AR TMpRAAY, T i Py A8 R Th rihogs wel

known to those skilled in the art (e.g., prepared by methods generally

described in Louis F. Fieser and Mary Fieser, Reagentis for Organic
Syntheéis, v. 1-19, Wiley, New York (1967-1999 ed.), or Beilsteins
Handbuch der organischen Chemie, 4, Aufl. ed. Springer-Verlag, Berlin,

including supplements (also available via the Beilstein online database)).
For illustrative purposes, the reaction schemes depicted below provide
potential routes for synthesizing the compounds of the 'pres‘ent invention as-
well as key intermediates. For a more detailed description of the individual
reaction steps, seé the Examples section below. Those skilled in the art will
appreciate that other synthetic routes may be used to synthesize the inventive
compounds. Although specific starting materials and reagents are depicted in

the schemes and discussed below, other starting materials and reagents can
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conpounds. As used herein, $tructures drawn with

circles within a ring desi gnate aromaticity. For

exanpl e, the follow ng chem cal npiety designates a 5

pyrazole ring when Ais a nitrogen and B is a carbon;
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t he schenes and di scussed bel ow, other starting
materi als and reagents can WO 2004/ 094429

w804/ 001482 21 be eaz;l y substituted tRCPIBR004A®1482

a variety of derivatives an reaction conditions.
In addition, many of the conpounds prepared by the
nmet hods descri bed bel ow can be further nodified in

light of this disclosure using conventional chem str bR
2

wel | known to those skilled in the art. 5 In the
prepamatlon f c unds_ of present mvenhﬁg[(
prpfectpgn f rgpr‘gge T—LTI’]CICE%%;H (e. g '
secondary” ami ne) of internediates rray be necessai(’g

The need for such protection will vary dependi ng R

the nature of the renote functionality and the
conditions of the preparation nethods. Suitabl ell-1a)

am no-protecting groups (NH Pg) include acetyl, 10
trifluoroacetyl, t-butoxycarbonyl (BCC),

benzyl oxycar bonyl - (CBz) and 9-'

fl uor enyl net hyl eneoxycar bonyl (Fnoc). The need for

such Rl“iotection is redfily determ ned by one skily ed
in th'%] art. For a generalngescription of protegting

@ their use, seg T. ﬁleene, Pr ot ectfi ve _
n Organic Synthesis Ch% Wley & Samsy NeyPOR
991. <15-Sehene | offt I\l nes the gener al

Yor
B JJHes one could Bs /b|rovi de conpound e
pres invention where A I nitrogen, B is car bdﬁ X

IS aRqoond and R3a and R3bRare both hydrogen.

2004/ 084429 22 PCT/IBZOO4/O10 482 H CO2R Roi N. N—|
RO2ECERR --~ HON-2 N .18 %0 R (I-1a) Ra R NH 0
C2ZRHCONRE/ 1E :

(I-A)
Scheme | ‘

The pyrazole intermediate |-1a may be prepared by cyclizing the
desired hydrazine with acetylene dicarboxylate in the presencé of a weak
base (e.g., alkali metal carbonate, such as potassium carbonate) in a protic
solvent (e.g., ethanol) under refluxing conditions. Intermediate 1-1b may
then be produced by treating the pyrazole intermediate |-1a with phosphorus
oxybromide in the presence of dimethylfornﬁamide (DMF) in an aprotic
solvent (e.g., 1,2-dichloroethane) with heat. The amino group (R*NH) may
then be introduced into the molecule by treating the formyl compound |-1b
with the desired amine (R*-NH) in the presence of sodium triacetoxy-

borohydride and a weak acid (e.g., acetic acid). A variety of suitable amine
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WO paoaiomEcd at e | - 1a may be pr efar ed by cycli zi nBCT/IB2004/001482

desired hydrazine with acetytene dicarboxylate in the
presence of a weak 5 base (e.g.,. alkali netal

carbonate, such as potassium carbonate) in a protic
solvent (e.g., ethanol) under refl uxing conditions:
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art.” For exanp ate ester iInternediate
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al kal i ar
S e Rraad thaflonfiderfirble HuiiM alffede desired
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‘1-propanephosp ofi c
15 fluoride and tetrakis(triphenylphosphine)palladium(0) in a polar solvent (1,2-
dimethoxyethane) at elevated temperatures (e.g., 100°C).
Alternatively, compounds of the present invention where A is nifrogen,
- B is carbon and X is a bond, may be prepared using the procedures outlined
~below in Scheme Il. Scheme Il also illustrates the introduction of a vinyl
20 moiety at the R' position which can be further modified by reducing the olefin

functionality.
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1o acid cyclic anhydride in the presence of a
non-reactive base (e.g., triethylamne). Finally, the

wOorRl00g0DMpo i s i ntroduced into the nol ecul e by PCT/IB2004/001482

di spl acing the bronp group #th the desired Rl group.
This may be acconplished by treating the brono
internediate I-1 d with either the desired boronic
acid (R1-B(OH)2) or tin reagent (RLSnR3) in the
presence of cesium 15 fluori de and R4\
t et Paki s(tri phenyl phosphi @e) pal | adi un(0) in a polnt
sglient ¢a&,R2- dinet hoxylg ane)C@ZtR el evat ed CO,R
tenp ures (e.g., 100 ernatively, conpoun of
th regent i-ventien ,,ANis ni-tregen> Bd! _N
carbof} and X is a bond, mayNbe prepared using the N
proced@lires outlined below Rh Schene II. Schene IIR’
al so(itbj ustrates the introg_gg)ti on of a vinyl 20 ng_izg)ty
at the R1 position which can be further nodified by
reducing the olefin functionality. WO 2004/ 094429%

R4

PCT/ |1 B2004/ 001482 24 R4 0 0 NH H CO2R H CO2R C2

Br NANR~- NNRNNRo Ro Ro (1-1 b) (I-2a) (I-2b)

4 R4 N@NONO to NRN aNlNERlz-vinyIR%J\l
t e

R R Ro (Ir{l-C) (1-B) (I1-A Sch Il I'n Schene 11,
RL noi ety N=30i ntroduced earl p8_io the synthetic _N__g
schene. ng the sane basi c\ pr/ocedures descri bed

he S—disptacenent/o

RAtermediate 1-1d, ing ragel 1-1b m&y=vid t

W th theéappropriate bor oni c g@id or tin reagent to,

produce : R
(I-C) (1-B) (A

f\ the bronmo—group iny \N

Scheme i

In Scheme I, the R moiety is introduced earlier in the synthetic
scheme. Using the same basic procedures described above for the
displacement of the bromo group in intermediate |-1d, intermediate |-1b may
be treated with the appropriate boronic acid or tin reagent to produce
intermediate |-2a. The desired amine functionality may then be introduced,
followed by hydrolysis to the corresponding carboxylic acid, and then
cyclization to the lactam using the same general procedures discussed
above in Scheme I. When R' of Compound [-A is a vinyl group, the
compound may be further modified by reacting the vinyl group with the
desired aryl halide (e.g., bromide or iodide) or heteroaryl halide (e.g.,
bromide or iodide) in the presence of palladfum acetate. Compound [-B may
be further modified by reducing the double bond in the pendant group (R'-
CH=CH-) of Compound |-B using standard reduction procedures, such as
those described in J. Amer. Chem Soc., 91, 5769 (1969}. For example,

Compound |-B is refluxed in 2-ethoxyethanol in the presence of p-

toluenesulfonylhydrazine.
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internedi ate 1-2a. The desired am ne functionality nmay
then be introduced, followed by hydrolysis to the

wa@ormmespendi ng carboxylic acid, and then cyclPCEHIB2004/001482

to the |actam using the sanB>general procedures

di scussed to above in Schene |I. Wen R1 of Conpound
I-Ais a vinyl group, the conpound may be further
modi fi ed by reacting the vinyl group with the desired
aryl Sahénde [l belpw illstiaiesdhe preparatien obcompodndacythe

hal i de. (e.g. br oni. i odi [ s 2aQf>2b
wZepafinlfn S patts RS AuTliab £8 o ARl REAERRTR")-
nodi fi ed by reduci ng the doubl e bond in the pendant
group (Rla 15 CH:CH-)) of Compound |-BB using standard
re@uction proceduf@d)SEEdHCas those descri bedH

r. Chem Soc., 91, 5769 (1969). exanpl e,

df-Bis refluxed in 2 8§%thanol int COR

enge of p- toluenesul f opyl/hyir azi ne— V0 A
2004MN094429 PCT/ | B2004/ 001882 “\z5 Schene |11 BT own”
illusfrates the preparation of F‘gorrpounds of the i'?o
pregedl invention where Ais a nitrogen, B is carbon
and X is -(C(Rea)(R2b))-. 0 ((3B)3Si (CH2)20 H 0 Fr3b)
CO2R CO2R C0O2R R~ NON R r,NNR NNl1ol R Ro.,/Ro
(1-2a) (1-3a) (1-3b) R4 NRHN O Co2R R~ N N /
\NRO No R (I-D (1-3c) 5 Schene |11

N

R
/ 4
N R*HN
0
- CO,R
: \
R! N v - A N
v T
R
(I-D) S (1-3c)
Scheme Il

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 |-
3a. The siloxy group may then be removed by treating intermediate |-3a
with a strong acid (é.g., cong, hydrofluoric acid). The desired amino
functionality may then b.e introduced by treating intermediate [-3b with the
appropriate amine (R*NHy) 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-
propanephosphoric acid cyclic anhydride and triethylamine in

dichloromethane).
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An extra nmethylene is introduced in the nol ecul e by
first reacting internediate I-2a wth

W@ 200409442t hyl si | yl ) et hoxynet hyl ) t ri phenyl - phoB@htBR0WM001482

chloride in the presence of 2&odi um hydride to formthe
siloxy internmediate | _ 3a. The siloxy group may then
be renoved by treating internediate I-3a 10 with a

strong acid (e.g., conc, hydrofluoric acid). The
desi rezheang R pravides anadeinajivesguterenthsesymbega ot ed- by

treating internedi | <. ' { : ' ]

e the PR fetsh g A s BEh (BT BarBoR B

it BadnEent with sodiumtriacet oxyborohydri de -and acetic

acid, in 1,2- dichloroethane). Cyclization to the

| actam may be acconplished by first 15 hydrol yzing the
er te~the carboxylig acid a hen cycl szing to the

pier ook S e & RAN A=

uding procedureés axal ggods to tho i.S8BUSS
aggzzn\ge.g., (1) treatnent / with KORNE; OH, heat/ t\hen
RieT iy i cat i or—ane>(2) Kkt nt wth—t=> g N/N
propdpephosphoric acid cyclilg anhydri de and Iy .
triethylamne in dichlorom® hane). WD 2004/ 09442%
PCT(144B2004/ 001482 26 Schepmyj V provides an 4
alternative route for the synthesis of conpounds &f
the present invention where Ais nitrogen, B is carbon
and X is a bond. H3 C CO2R Br CO2R RAHN CO2R \ |\
RANH2 \, R~ N'N R NON RL NON'R R | R (1-4a) (!44b)
(I-b4c)'$ R&A 4 Rb NR O RS?-L N 0 R3a and/or R4HN|CO2H
L /d\I\NRgae_LFI N / NO

R* andor R*HN COH
_ /A \
1 1 N /
R YTI R N~ - R N,N
Ro Il?o N ‘I?o
(-E) - (N 2 (I-4d)
Scheme IV

Starting material L—_{l_g_ may be prepared using procedures described by

~ Barth, et al., in European Application EP656354. The halo group (e.g.,

bromo) may be introduced onto the pehdant methyl group using procedures
analogous to those described by Barth, et al., in PCT application .
WO097/19063. For example, starting material 1-4a may be treated with 2,2’-
ézobisisobutyronitrile (AIBN) in carbon tetrachloride at elevated
temperatures. The bromo group in |-4b may then be displaced with the
desired amino functionality using the same general procedures discussed

above. The compound I-A can be formed by first hydrolyzing the ester

. group of [-4c, followed by formation of the amide linkage using the general

procedures discussed earlier. Compound |[-A may be further modified by
attaching one or two pendant groups on the carbon adjacent to the lactam
nitrogen by treating Compound }-A with the desired reagents (R*-L and/or

R%.L, where L is a leaving group, such a halo group (e.g., bromo)) in the
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R RRNo R5(lI-E) (I-A (I-4d) Schenme IV Starting

material 1-4a may be prepared using procedures
walemanifaed by Barth, et al., in European ApplPCHIB200#/001482

EP656354. The hal o group (e2qy., bronp) nay be

i ntroduced onto the pendant nethyl group using

procedures 1o anal ogous to those described by Barth,

et al., in PCT application W97/19063. For exanpl e,

pseseridengf praiassiual hexamethylgisiezidedKHMDGi)tas ¢eseribed in Tet.

L%ﬁog@éogﬁté’{@%ﬁ@' e (Al BNL [ g carbon tetrachl oLi de
: t e tures. The bronp group in I-4b ma
t hen dig\ches B imGRehtod bfsyhﬂ%ticd@at'er@dtraé%bf@r;ration of Y

functionality using the sane general procedures
compnussishf the amseal inveation wiwliad is-caream Bis Rigpasa apg X

firnst hydrolyzi : r a - 4c, followed
'%9 bfo&drré? %‘?ly%éf {P}%Hénggn&ggﬁ ?fn[ggg%%l/fgrif Iﬁg "t he general
procedures discussed earlier. Conmpound® |-A may be O
further nodified by attach[i\”qlg on@rqrﬁ\ﬁmq@endarﬂio -
groups on the carbon adjacent to the [agtam nit en OEt
by rt-f@at Lng geerpound 11 QA/@\« th the-dest+ed gleagen
(Rea-L and/or 20 Rea-L, wherdf is a Ieaving gro\rp/f,
such .a halo group (e.g., br&ip)) in the WO RO
2004/ 094429 PCT/ |1 B2004/ 001482y 27 presence of

pot assi um hexanet hyl di si |l azi de (KHVDSi ) as descrf¥ed
in Tet. Lett. (1998), 39, 2319-2320. Schene V
illustrates a synthetic route for the preparat.i onjof
conmpounds of the present invention where A is carbon,

B ismitgogen and X 5 is a bond, as well as the
i duclli on of R3a and/op, Rib¥® ONHBr -jy OBt HRA - -
t Yo -NHE%—WRHPQMOE _ om
1 ' i A ==
R NYN. - ‘RLNYN ~——— R—N__N
‘ = ‘ R R
(I-5e) (1-6d) ' (1-5¢).
txi 4 R4
NHR® NHR® 5 |
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I-5f -
(1-5f) . (I-5g) (I-F)
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o R
&
R3a O
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YRL RO (I-5a) (1-5b) OO0 OO H Br OBt OBt OBt R-N
NR-Ni NER-NO\/N R~R (I-5e) (1-5d) (I-5c).
@ 20000429 0 NHR4 0 N O OEt R NNR N N RCMIROT/NILS?

RR (I-5f) (I-59) (I-F) R 'RbRBa R-NYCN To R
(1-G WO 2004/094429 28 PCT/|B2004/ 001482 Scheme V
Internmediate |-5a is prepared by treating the .
appropriate am ne having he d%si red RL group wth
trimethyl al um num under i @tnospheric  conditions

f ol I ouesimiisRNOBN B repared b trbBinGBRY 286 opliSteyAMNeHaving
’[rlllé_levdlensglyretdhl'-\(’e1 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-chloropheny! amine, 4-fluorophenyl amine, 4-bromophenyl amine, 4-
iodophenyl amine, 4-cyanophenyl amine, and the like) pyridin-2-yl amine,
pyridin-3-yl amine, pyridin-4-yl amine, substituted pyridinyl amines (e.g., 2-
dimethylaminopyridin-5-yl amine, 2-methoxypyridin-5-yl amine, 5-
chloropyridin-2-yl amine, 5-methylpyridin-2-yi, 9-methoxypyridin-2-yl amine,
3-chloropyridin-4-yl; amine, 2-N-morpholinylpyridin-5-yl, and the like), and
other commercially available or easily synthesized substituted or
unsubstituted aryl and heteroaryl amines. Suitable cyano compounds
include substituted benzonitriles (e.g., 2-chlorobenzonitrile, 2
fluorobenzonitrile, 2-methoxybenzonitrile, 2-methylbenzonitrile, 2,4-
dichlorobenzonitrile, 2,4-difluorobenzonitrile, 2-chloro-4-fluorobenzonitrile, 2-
chloro-4-methylbenzonitrile, 2,4-dimethbxy5enzonitrile, 2-methyl-4-
chlorobenzonitrile, and the like), cyano-substituted pyridines (e.g., 4-cyano-
3-chloropyridine) and other commercially available or easily synthesized
substituted or unsubstituted aryl or heteroaryl nitriles.

~ Intermediate ]-5a may then be condensed with a 3-bromo-2-oxo-
propionic acid ester to pfoduce the cyéliZed 4-hydroxy-4,5-dihydro-1H-
imidazole ester |-5b using procedures analogous to those described by
Khanna, LK., et al., in J. Med. Chem., 40, 1634 (1997). For example, the

amidine intermediate |-5a is refluxed in a polar solvent (e.g., isopropanol) in

the presence of a mild base (e.g., sodium bicarbonate). Generally, the
reaction (i.e., cyclization followed by dehydration) procedes directly to the
desired imidazole ester intermediate |-5¢. In some instances, it may be
necessary to dehydrate the initial carbinol condensation product [-5b with an
acid catalyst (e.g., toluene sulfonic acid in refluxing toluene) to provide the

desired imidazole ester [-5¢.
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5 desired R group. Suitable am nes include substituted
phenyl am nes (e.g., 4-chlorophenyl am ne,

wd2dosoenephenyl am ne, 4-bronophenyl amni ne, 4-PCT/IB2004/001482

i odophenyl am ne, 4- cyanophé%yl am ne, and the like)
pyridin-2-yl am ne, pyridin-3-yl am ne, pyridin-4-yl
am ne, substituted pyridinyl amnes (e.g., 2- _
di met hyl am nopyri di n-5-yl am ne, 2-nethoxypyridin-5-yl
ani nélhesimidazolessigiirdafisiprepgreddremdhe 4-hydroxy-4,5-dihydro
igt_egﬁeg{ah%){-rg:bd' !lsﬁr_li _s‘ée\ln}jagdmaglgy?ﬂ)éﬁ&)( Hc%e'zfu?eé/ l/veﬂmngﬁfn to

tRodb BRIIEA M tHY hiRY FodieRafmpld, intantetiae |-blenay badreatddiith
comercially avail abl e or easily synthesized

rstpeenaauioniconcid mrnplydratadrR EThNd et eltermajively, y
L S L L

presencdena base [(&lge, tridthyizinhinz). b dhzdmioimad fup may be

2-nmet hyl benzonitrile, 2,4- dichlorobenzonitrile,
intradyged g Bhempedinterlrpeby treating with bromine following a

e ~hugrohe hER | 2 :
%ﬁ?g‘?‘g{eﬁéﬁé‘bh&ﬁé@g' AgEChbf, 98(3)7765-771 (1997). " The bromo
drodp aif dthmay benzioaiconvéresd @-arbdrimyll gdoup to produce

.chl or aben itrpl and the like), .cyapno-sybstitute

lprecivgs 28 by hrohbe gt e e e M o roneb SR 6 -
rggggfﬁmmhb JoliBvR RPtrEatter® Afthl VEY MEhe 8 dsd frftionality

Ituted or unsubstituted aryl or heteroaryl
may therebe intradiuaeddising ptoctdurasyandiegobe tacthode misisaed h

Sylter oele Srnin Prabaii, Gos SxmbR, inEuBeAEtE Est Moy be
rbaBlR gk thPBESRAERMARLEONR the presfSEABREOABY to

Khanna, |.K , et al., J. N em, 40, 163
Krodogg inteunedintenhbe, Thaa@ndpo anedanadiatai-be el Hed be 5a

T TR B0 S REMS s Sk AN
dUrfspbabrgedarbGRyIRr @id Yolloke by @@cbiBatién ofthe amide linkage

cyclization foll owed by dehydration) procedes directly
ysing Reccegleises amalpaPdnivinesestisqussad @bergifar heipysazolen

FARBuLFS. E3pRoyid RO DRETIGNed By SRR ey
RE shdtat RFYgbupe uging protedures snaloyuus tathdsé discussed
refluxing toluene) to p;}gvi de the desired jmdazol e

ahaver harsxanygle plheatsou §:°P@9qf‘@210521‘li@5‘di‘@83’233"2§ r%@ents
s daz Bt er i . h
SRR BELE e % RESRRLGAPL A Bfglo o (0.
lsrbam) pindthegirgderada ofa pase sdch as KMVIDSinown t o

Scheme VI illustrates the preparation of compounds of the present

invention where A is carbon, B is nitrogen (imidazole) and X is —C(R*)(R®)-.
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|-5b may be treated with p-toluenesul fonic acid

woreralogdeat e in refl uxing tol Jjene. Al t er nat i veP@T/THR004/001482

intermedi ate |-5b may be trested with met hanesul f onyl
chloride in the presence of a base (e.g.,
triethylam ne). The brono group nay be i nt r oduced
into internediate I-SCCrgyotreatlng wi th brom ne
follgw pg a procedure de cribed in J. Het Che

34 5-771 (1997). brgno group of 1-5c

the erted to a fo ny|l oup to produce i

Hi diate 1-5d by fi Ist eathrtrg i nternmedi ate 5®FEt
i t Nt r ong base te. §N_pabutyl  Hthiom Rk Now

by trgatnment with DV The am no functionality y
then e introduced usi ng prdcedur es anal ogous to gehose
di sdussed earlier for the.dyrazole conpounds. For
exanpl e, internediate I-SS may be reacted vmth('fertr’e
desired am ne (R4-NH2) in the presence of NaBH( )3
to 15 produce internediate |-5e. The am no
internediate |1-5e may then be . cyclized to formthe

| actam by first hydrol yzr ng the ester group to it
correspordli ng carboxyl i ®'Egi d fol | owed by theRr*HN

for on of the amide lin age, using procedures
- analkogous=¢ 0 those di scussed apove for the pyra
deri ves. Conpound 11=F\nay bgyfurther nodifi OEt

atigchiing pendant 20 d7or R 3b groups usin
procr:;féures anal ogous Fo%th Ndi scuSsed abo

exanphee, treatnent of Corrpolg(nd I-F with the deS|r d
reagents (R2a-L and/or Rea-L, where L is a |eaviRg
gr oupt) such. a hal o group (led)g brono)) in thegsge
presence of a base such gs KHI\/DSl Schene VI
illustrates the preparat cheme W orrpounds of the

(i m o Ty bE RO @ﬁ@%@%%@a*ﬁ&@r&éﬁ%%o
PEPIBBI04 O@&d&@usﬁkﬂsebm/q)fdﬂtlﬁe prefaratibrOBf tHebpyrekble
r%rwajr\' Ive. k&ﬁ An extra methylene is introduced in the molecule by first
reacting intermediate |-5e with the ylid formed from lithium
hexamethyldisilazide and (methoxymethyl)triphenylphosphonium chloride to
produce the vinyl ether |-6a. The vinyl ether is converted to 'rhe
corresponding aldehyde by heating the vinyl ether intermediate in an acidic

environment. The amino functionality (R*-NH) may then be introduced and

. the lactam ring formed using procedures analogous to those drscussed

above As discussed above, the lactam may be formed by first hydrolyzing
the ester, followed by formation of the amide linkage to produce Compound
I- H

Compounds of Formula | wherein R* is an optionally substituted

piperidinyl or pyrrolidinyl group can be prepared as shown in Scheme VII.
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| H may be prepared using pPbcedures anal ogous to
those di scussed above for the preparation of the
pyrazole 5 derivative, (11-DD). An extra nethylene is
introduced in the nolecule by first reacting

i nt er medi ate |-5e with thell:]yl id formed from I|th|Rum
hexanmenhy! di si | azi de and
(et H/xy thyl)tri phenﬁ)’( FKOSHB%I um chl ori de td/ ﬁ
pt@&y (Ble)vi nyl et hé&H vinyl et h&H,) (CH,)n
corgyerted to the corr f@/ln% al dehyde bydggga iing

t H& et her —nter ngdr an acidie 1 0
e nt. The am n®RTu ctionality (R4- NI—|)q3 t hen -
beln uced and the lagtdmring fornmed u5|ng/

urEs anal ogous tg! ¥ di scussed -

cus§ed above, the lactanmy,my be forned b f|r§t’
hydroIR%ing the ester, fol owed by formation of Rt he
am de linkage to produce Compound |-H. 15 Conpounds
of Forp la | wherein R4 is;gn optlonally substi tuged
pi peridi'nyl or pyrrolldlnyﬁ group can be prepared as
shown in Schene VII. WOSeme¥a429 PCT/ | B2004/ 001482

Removal of the protecting group in Compound I-E can be
accomplished by methods known in the art to give bicyclic amino derivatives .
such as |-l which can be subsequently reacted with alkyl halides in the |
presence of a suitable base subh 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 |
c‘ompou‘nds such as ]-J. Compound I-E can also be reacted with an
aldehyde or ketone derivative in the presence of a reducing agent such as
NaBH(OAc)3 as previously described to produce intermediate |-J.

Compounds of formulae [I-A and II-B can be prepared as shoWn in
Scheme VIIi. ' '
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VI Renoval of the protecti group in Conmpound I1-EE
can be acconplished by nmethods known in the art to
give bicyclic amno derivatives 5 such as 1-1 which
can be subsequently reacted with alkyl halides in the
presence of ,a suitabl e base such as potassFﬁm

car bonagt e iﬁ a solvent such as DVF qgptregied wth
aci d BhhoriNes sul fonyl chlorides I'n resence
of a pas¢ sughras triethylamne in g3 - pol/ar

sol vt “such As CH2CI 2 to give conpounds
Compound UfE\ an al so be—reacted with an [0
or ketq deLNvative in the presence a
agent Fsuch s NaBH( OAc) 3 as previ ousl'y desgcribed to
produce intgsnediate |-J. Conpounds of fopfulae I1-A
and 11-B c be prepared as shown in Schene VIII. WO
2004/0944%3£5CT/|82004/001482 32 R4 R4 RBBB)N Rib R3a

N!pN - RN~-RNRRO (I-E) (11-A)

(1-D) (1-B)
- Scheme VIII

The pyrazole compound |-E 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 lI-A. Compound [I-B can be prepared from I-D using a
similar reduction procedure. The imidazole compounds of formula I (Ais
carbon and B is nitrogen) may be prepared using anélogous brocedures.

Conventional methbds 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 intermédiates
related thereto. Such techniques will be well known to one of ordinary skill in
the art and may include, for example, all types of chromatography (high
pre’ssure liquid chromatography (HPLC), column chromatography using
common adsorbents such as silica gel, and thin-layer chromatography),

recrystallization, and differential (i.e., liquid-liquid) extraction techniques.
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R&A RAINN ORRo Ro (I-D) (I1-B) Scheme VII1 The
pyrazol e conpound IEEE is treated with a suitable
such as |ithium al um num hydr PGBIB2004/001482

borane (BH3) in a polar, aprétic solvent 5 such as
THE at tenperatures ranging fromabout 0C to about
100C to give conpounds such as II-A Conpound 1111=B
can be prepared fromll-DD using simlar reduction
pr ocefiig ompeeingdgiod H“ZQ)P'@S@BFT@UQF\B@ gravt g invlated andaised

00 0Pl I §SREARN NG AEE SR e i ancor

heirbty. qliles tafn Seitst rifesrtoanscrgbnicand bigeaid ealtkeban to
inary skill ip the art can be used to

$§§p§¢§@é’ Pﬂﬂne GRBBURYNIAN. t heess edlisntan ko erepared iagitu
49 1&5@ .svoqéﬁow%nd ggﬁf”mg%gm%sco@gbaﬁ&do# {ellate '

ni ques w on€
r@lactnhg rthe coimeoand, @mmtodryg Witic buslitabfeos rgamanot morﬁnhc acid

SR e A G RBLSER M fastede IR GrvabBG ialivepatls ingdesthe
fbnﬁ@éoﬁ%ﬁﬁbﬁloﬁ%hhﬁﬁgﬁdkdec%u%fe b éﬂ#gie?frﬂr t@ygéeftate

chr onat ogr a recryst | zat on ent
t('IﬂUQI‘OaCBTajIG,I @bcalatqubel$ylebet palmitiate, paotustguasiona, stearate,

ds of
AT s W AT LR M RO AR
behzche dumoraey, tdaéwatehﬁ)rrmt‘@ Witk &a! Hﬁélé’é%@ &, %%E&mate

sol vate and/ or Hydrate. The term "salts" refers
tafertganaRhthiate myasyiates glucsheptoaate: dagobionats, anlde

ORI Sl fcing B8 ey Tho s PR BEZRTGRS seed on'the
atlatbanidh elkatine Ryarthansta®d, @uih as'sd@irhNEthiume, MH@QHW cal%fum,
prodrug with a suitable organic or | norganl c acid

_pagecsiHe. Aad the likgy aswel as nonraxiciammeagium, quaternary

fﬁﬂo‘ﬁ tatd \.flﬁm‘?@ééﬁoﬂsgﬁglﬁg%guI%ﬁgpgylﬂgﬁ ?qmaéjngmomum

dro oride roio
teirhm&ﬂwlam&&jrﬂmm tettaetiylamnatahairthAXmied, @limethylamine,

tﬁr%s)(hy?amm trlet glllazrirtnr?e e%ﬁ)r/rlg%tlr?e arlr%l t(f)%al}k% Sség aer S t eBerge et
al., J. Pharm. Sci., 66, 1-19 (1977).

The term “prodrug” means a compound that is tran'sformed in vivo to
yield a compound of Formula (1) or a pharmaceuticélly 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'DeIivery 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.

For example, if a compound of the present invention contains a
carboxylic acid functional group, a prodrug can comprise an ester formed by
the replacement of the hydrogen atom of the acid group with a group such

as (C4-Cg)alkyl, (C2-Cqz)alkanoyloxymethyl, 1-(alkanoyloxy)ethyl having from
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io laurate, mal ate, borate, benzoate, |actate,
phosphat e, hexafl uorophosphate, benzene sul fonate,

wo omyloatseg formate, citrate, nal eate, funarat ePCT/IB2004/001482
succi nate, tartrate, naphtByl ate, nesylate,

- gl ucoheptonate, |actobionate, and |[|auryl sul phonate
salts, and the like. These may include cations based
on the alkali and alkaline earth netals, such as

&ted9 earbdri ateimsn 1-metddi-(@tsanexloxy kathyl baviagrfeamn dnto Hhd

he |
i Pl OBl o) e T R L8P0 0T s
(BkoxPEABBHh YIBKy )t ha bR Y&tbon atoms, 1-methyl-1- :
tetraet hyl ammdni um nethyl am ne di met hyl ani ne,

(etkongearpoayiony)etiyliheving emreto &eagioaraters, Mhd t he
(a8 yed55nyTadontghithalii, rBin i o ElRehattk 0%

(blk@kytérbbh?ll)éfﬁ"mfdm%yl Rawihy rob04 tey el chreos egrasBlpathalidyl,
For mul a or a pharmaceutically accegC tabl e salt

mwgm@a@ﬁonyb|9@air@athvtxrﬁ@ca%hﬂ)ﬂurﬂj ricardniamae Gn

@él'kgﬁ%@ Cg %%FP éﬁﬁétg’y%ﬂqﬁggﬂggy oRa(ﬁ)%W cfgﬁlbcﬁglz gltf N-di(C1-

lkKafbdrio L@ LC8dIkDYarld pidegdigbl, @rebldinoStcr! | a
(D%r ogldru S gg (2354 %ve? [?el Pﬂ\?ery Sysl?gms o Vol . 14 of

maheliao: @y)@ﬂ@’él um Series, and in Bioreversible

Carri ri

Phar celﬁ{lptala SOCI ?fgﬁggngg%@r'&%ﬁ)ﬁ r%g%m%é}g&{bl
fEﬁctlmgﬁbup d I)roair@g)ﬁ@@%@domﬁed bg ik essiatemereof then
cont ai ns car oxyllc acid functional grou a

pidsee ey atom of HimRIceBOLGOR M 3 BFAHRISYSN a8 1 he

COBAEETRel  (1 O9S3, O Bl e A
C4aikenaylakketiop) (@ﬁy@@tﬂkwkycaibéﬂylﬁﬂymﬁtmyﬂ*éﬂﬁw' haVl ng

from WO 2004/ 094429 PCT/ |1 B2004/ 001482 34 4 to
Canlsonyearbraylaminmathyl sUcCaiNRYa ty1- szk@‘tquﬁmm%@r

GaaRRBoY aanf 3hE eyl Brs iR RS SHERLDY Where
dadnk &Xé/rﬁﬁfdé%gb’%)r@&b)@ﬂr’(@n\épehééht’[&%élé@t@d*rérﬁ the G@tRAIMY

atons, 1-net koxycarbonyl oxy) et hyl havi ng
qucumlr&g Lfarlslnoaadlﬁm PLON(EH )2NPED)(O(C4-Ce)alkyl), or glycosyl (the

ihESSIRRP o R REFHn FEHRRLoRFIo" e i tditarm
df%- é&b@ﬁ?@@lﬁe yptoms, 3- pht hal i dyl, - 4-crotonol actonyl,
gamma- but yrolacton-4-yl , di-N, N-(q C2) al kyl am no( C2-.

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 (C4-C1g)alkyl, (Cs-
Cr)cycloalkyl, benzyl, or R—carbonyl ié a natural a-aminoacyl or natural a-
aminoacyl-natural oc—aminoaéyl, -C(OH)C(O)OY’ wherein Y’ is H, (C-Cg)alkyl
or benzyl, -C(OY)Y1 wherein Yy is (C4-C4) alkyl and Y is (C4-Cs)alkyl,
carboxy(C+-Cg)alkyl, amino(C+-C4)alkyl or mono-N- or di-N,N-(C4-
Ce)alkylaminkoalkyl, -C(Y2)Y3 wherein Y3 is H or methyl and Y3 is mono-N- or
di-N,N-(C4-Cg)alkylamino, morpholino, pipéridin-1—yl or pyrrolidin-1-yl.
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C3) al kyl (such as R-di net hyl am noet hyl),
car banoyl - (C1-C2) al kyl, N, N-di (C1-

w@2)oalobaabe ar bamoy! - (G - C2) al I% and pi peri di NOPCT/IB2004/001482
(

pyrrolidino- or io norpholino(C2-C3)alkyl. Simlarly,

if a conpound of the present invention contains an

al cohol functional group a prodrug can be forned by

the r acenent of _the drogen_at om of the al coho

gr oup%aﬁ Ynelg ot ik Hrea{e entigl) MRLFIYPBYIHERMGHC or
i ) FOPEY LR frérdFR stk It

L5 a1

mtéryded Kat all st@épabmmo‘arrbo nf/ﬂmnmnpemmtyé of moqyresorytl

g A A e AT

af m@%aﬂ inGERIN. | B ddMRERERGS BFééén? glv%ﬁ; %ﬁ’%@mﬁbw 8l

natural [y occurring L-am no acids,

Q@@Petﬂ(@n@@ﬂmwl)@me@l Ferossamgle hié axtmpalinchof the
e OB T B P M PR B e

'Qﬁd ﬁ‘rﬁﬁspfo?ﬁ@nbs ey indluiedc Qfdo@rhﬁtfét%cﬁﬁltﬁlﬁ‘ tHS scope of the

functional group, a prodrug can be formed by t
WED’@&@rrent of a hydrogen ‘atomin the am ne group

th n
Vl\\lllRR' @5 ony erg(ﬁll—'g:2 %F‘%% %Afpeargg %%@Eﬁéng'gway
digstctboisaiieys on (S8 basig)aftiedipphyeital dhendival, diférences by
R-car bonyl is a natural a-am noacyl or natural a-

meihrsscyell kaewr 40 thpsaskillagc the a0, ersives)chramategraphy

%d/ltffgg:tlcgrﬂl cﬁ@té\ %‘on %?%ﬁ@% lquﬁ(b%\@%a@ra%b%;‘? in Yo

caneotnyg He @ﬁér&idn}énc iRtme(icto M)a@;lt&y&bmdndmbmj@-bw

| Kyl Y2) Y3 wh Y2
re@cwpwmigp&mzk oflsally i compouint (6.9 Sira suxiiar

é\'é(cﬁrgl 3 ﬁhéﬂydr% O Os'ﬁ%@%ﬂ@gﬁ%% é?slp%‘?éﬁrﬁjd fiiel - v!

or pyrroli -yl
Haster8360metand 2onTenting ¢enga Uydisolpting hthepinelsddual

SRR GIRPR o PR e RN diprirs ehesfaimest. B Sérsﬁe of the
écﬁﬁﬂb‘undé of the préé@rﬁ%@enﬂoﬁ%a?bb StlisHhe rd) tf%rti‘i@ted

he compounds of the present | nvention
bﬂﬁwdsj)ram aneesasiderpd @syriirhof thisciewentior. ﬂmlome‘rspan also

ddi h
B St b P S AL BT p ot 1 ¢ and
posi tTignabmipdan@s of tHeopre8¥ANRAYEntidr may RN DHsef atdieas

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.

It is also possible that the intermediates and compounds of the
presenf invention may exist in different tautomeric forms, and all such forms
are embraced within the scope of the invention. The term “tautomer” or
“tautomeric form” refers to structural isomers of different energies which are
interconvertible via a low energy barrier. For example, proton tautomers

(also known as prototropic tautomers) include interconversions via migration
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present invention incorporates a double bond or a
fused ring, both the cis- and trans- fornms, as well as

wWOorzook94a39 are enbraced within the scope of theCT/IB2004/001482

i nvention. 10 Di astereoneri 8®ni xtures can be separated
into their individual diastereoisoners on the basis

of their physical chem cal differences by nethods

wel | known to those skilled in the art, such as by

after pxrmcbmgawblr@s kedorabnot and évineseramineyisomierizatienonA specific

S T R e RN e i raon

rRyraRasdthveBn thé M@ﬁngm@&nsatwa@ﬁéé ealtbineds tichfle
conmpound (e.g., chiral auxiliary such as a chiral

laﬂemmwar@onwbyme@rggnm‘tldnaﬁlscmed@f)them@drrlﬁ elegtrons
di ast e0| sonmers _and cpnver e} : )
Che' i Tt Sreaelt naftdh ERRTLRALRS b iraM Red iftbayrcs
dTURE pREsdM: irVERtion wWNisP ars RIgRtiCA| tb ifosOrgAea derein, bhefor
gresent i nvention may be atropi sorrersaé

teahaetithat ere opmore afgns preyfmplaged byasi @rrg'ea\a@g paratorsic

t |

e o MESEthor RELEFRhFrE oM hosS Dadfa fyglor
Llyu@ﬂﬁlfduridimafﬁthwl ERampieissif isalopes tat @b adeaiscorrateddnto

sol vated fornms wi th phar rmceutl cally acceptabl e
COHMRAATAS Qfilbe lra@ntlom&ﬂfév e sofepfs of Rysliogere qarken, nitiegen,

d)é(lg bl'?&gfhgﬁ‘?s ts@ﬁhr tfmgrlbgvﬁad %nﬁ@fcﬁ'ﬁ% s?:léh %%tzp{ *H,
1f@a13(], ftc i iNet e diar Eo, dia, %Bn’?ftﬁuﬁi&, '3, ?ﬁe125lmr&$?ﬁm

i nvention may exist in di fferent tautoneric forms, and
FGPPESEN-forms  are enbraced within the scope of t he

i nventdonn lsTJ’tSplkﬁﬂyf"lab'é?éH @cﬁﬁbo ?f fraYreRBAT ifvEXdH (e.g.,

refers to structur | Soners O f erent energi es
thbse fabeied Bihi Htmb@\)are ubeﬁell in eorapd)lmwj enétogﬁubstrate

F k
5RUp RN SR B SacTre cihobrd Ofs Vo
sigpes o pmcam@/&w?e% Bﬁﬁé:&@é&‘é@&%&%’aué’rﬁam a

such as ket o-enol I mne-enam ne

JO etestabiliat Fuiher, wwé@ticm wnth ébeam@r tsodxbp@s PGt 8% deuterium
(B or B Blagliasd Feltpls FEario g eribErd =S EnB R st
e SN 2 S OTYRE o O et o
requirements) and hence may be preferred in some circumstances. Positron
emitting isotopes such as 150, N, "'C, and '®F are useful for positron
emission tomography (PET) studies to examine substrate receptor
occupancy. Isotopicall'y‘labeled compounds of the present invention can
generally be prepared by foll'owing procedures an'alogous to those disclosed
ln the Schemes and/or in the Ekamples herein below, by substituting an
isotopically labeled reagent for a non-isotopically labeled reagent.
CompOunds of the present invention are useful for treating diseases,
conditions and/or disorders modulated by cannabinoid receptor antagonists;
therefore, another embodiment of the present invention is a pharmaceutical

composition comprising a therapeutically effective amount of a compound of
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5 The present invention al so enbraces

i sot opi cal ly-1 abel ed conpounds of the present
w0 pooafopd44em whi ch are identical to those recitePCTEB2004101482

but for the fact that one & nore atons are repl aced

by an atom having an atom c mass or nmass nunber

different fromthe atom c mass or nmass nunber usually

found in nature. | es of isotopes that can be

the posgeot m\@m\tnonta@duaangammmd@atby acteptablearcipient, diluent or

i ncl ude i sotopes of hydrogen, carbon, nitrogen,

“G%Yden, phosphorus, sulfur, fluorine, iodine, and

chl ord Ricat WehastiotH arebl®y mbdkg aldmpddtd oflthd.present
150, l% 180, 31||3 gﬁéb?:%sllgylSF ﬁ\%231 125 1 and presen

iB@&mition areis@@eme\redl&uent@r £xFiniand o ShifRble ¢afrieshdileents and

SEFRFS i o slEuR 2G5 ARSI R S e neladn R,

s%@h%tsr @r@ohyd rafesC waixes fwbtdrls@mbﬁ?é@ﬁ&lﬁbr sWellbbRtgslymers,
and carbon-14 (i. 4C) isotopes are

mdganum gw hxdrppb@l@fam@teflats gﬁ@’un @&%@ob@nﬁﬁ Mpiea@ngihe
iREY t@% ShEHEARH bty dikdEhDeK e%aﬂi%ﬁi u%@ wanda\e)#r;a BeH R
ne€ariand phegasecot mmncmdﬂnerdcm;ﬁm ridesiuthtsi mgsérrtonvegﬂmtler

20 t abol tabili
Held BRI GSoNeaR R ARl Soledan ivenia sieMhence
rgéryqlﬁfec% REEsH élﬂl Rné f{g@g@%@k@%ﬁ%é bfhinistered

|ng otopes s and 1
tusaerhammalr Ipwnteraimafemobfamate)nu@-rt@pqu@@ﬁ?rs) saelventisexich

asamaiE e s s o FSdbarare sHaE s Mgk Ratet
Qﬁfé%‘lé‘blaue&?s MI0HRE %%l@d’e wtéro\étmo@r;%ﬁﬁehs@l ycol,

anal ogous to those disclosed 'in the Schenes and/or in
ptoﬂbeetE»danplgésecolﬁe(ree@ nPE&3400, Ri5G300)s ete. @ndrixéutes thereof.

i [ bel ed f

o aU Ao e 2B oG e S e OB
stirfRctirfs Ubetting abéﬁﬁ;t IUMicating agehts, eﬁqnﬁfnéwsoaﬁs@émmg

di sorder’s nodul at ed by cannabi hoi d recept or

agenty gresevatives) antiexidanise Opaawing igesis alidants: pefcesaiag

iieRiphly ek, R R FRei g BERb H L otner
leounradditieds 10304/ 0d1eganPeTEsERRARA/ TR BRug B2. tie

present invention and a pharmaceutically accept abl e
C@k]@pwr&@f thgipresait inyentiegrarinharmaceutical composmon thereof)

or aid in the manufacturing of the pharmaceutical product (i.e., medicament).
, The formulations may be prepared using conventional dissolution and
mixinQ procedures. For example, the bulk drug substance (i.e., compound of
the present invention or stabilized form of the compound (e.g., complex with
a 6yclodextrin derivative or other known complexation agent)) is dissolved in
a suitable solvent in the presence of one or more of the excipients described
above. The compound of the present invention is typically formulated into
pharmaceutical dosage forms to provide an easily controllable dosage of the

drug and to give the patient an elegant and easily handleable product.
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A typical fornulation is prepared by m xing a conpound
of the present invention and a carrier, diluent or

we@ipdees . Suitable carriers, diluents and 5 PCT/IB2004/001482

exci pients are well known tégthose skilled in the art
and include materials such as carbohydrates, waxes,

wat er sol ubl e and/or swel |l able polyners, hydrophilic
or hydrophobic materials, gelatin, oils, solvents,

wat erTheapbataceuticrlecormpesifien {erdarmalagian} fasapplsatiganmnay

B S OR  F E theyd BBRHGMER Mg HEA0R 28 for
ddmipRite @iy the d@gbebegerappldredrticBoloy eitsb@ich iaeleesld y

sel ect ed based on_sol vents recognized by persons,
csptainehaying epasitechthesaindhe gRagNaceutisal g@fmuiafs%m@
R e A L

usS 'sol vents suc non-

. @bhNe Mcudd atatenigls Sathbk &otiiesiptastio! #nd glava), ebchets,

Sui t abl e aqueous sol vents include water,_ethano],

ginppyirsnlagiic bags. metapeylisiers: asskthg likeol g eongainer may

j et
T 1R Py oEf soBap iyt o Rtreq BBooo o o
cainddmth iof itmey pagieades , In axlditfcay thae tentavedrthasglepgesited thereon a
| ' ti . {s, | sifi . s di {s,
B IeERUAea TS hnepBlEntant Lo SBaTPhG | A LA e aiss
iﬂ&m?@ ropH-A§ Githings. ai ds, col orants, sweeteners,
pertfum ng agents, flavoring agents and other 20 known

addi tThesprasenpinyventien &thelr ggavidep revetiodt afdreadihgtdigeases,

Sl oo SRR BOR A KRR S5 LYTRY lbnes

© IR R A InHiddad RHEERES W bAaIniMBPAUEed bf fich

medi cament). The fornul ati onsS nay be prepared using
terainent adharapgudedlyieffentvameanountof egcqinpewliekibe Fesent

SUHR 4 BEmoch et PP 0 Bp ey Blya §F RGN dihount o

£OGPPLNAd OF tHh pre@eAPIN@Enidri And agytdraftReuticdllydRidepaibiy e
or ot her known conpl exation agent)) is dissolved in a

exGiRian) dildentyeneariar.t hae prelbed depatticylaslyoisefidfer eating
SRR EE IR RS IR RATRO Mgl Fecoptor
Ehtcutac IR 1 eadeptord agadonists. t o provi de an easily
control |l abl e dosage of the 30 drug and to_give the

pat i drieliEINAY davaRioahenehaye indicaied daitee &%@a\dw disggses,
SRR PRI AR o) Tl
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,
s'uppre.ssion of reward-related behaviors (e.g., conditioned place avoidance,
such as suppression of cocaine- and mbrphine-induced conditioned place
preference), substance abuse, addictive disorders, impulsivity, alcoholism
(e.g., alcohol abuse, addiction and/or dependence including treatment for

abstinence, craving reduction and relapse prevention of alcohol intake),
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be packaged in a variety of ways dependi ng upon the

nmet hod used for admnistering the drug. CGenerally, an
waedosoba24 or di stribution includes a contai nePCHEB2AGIN01482

deposited therein the pharn#teutical fornulation in an

5 appropriate form Suitable containers are well-known

to those skilled in the art and include materials

such as bottles (plastic and glass), sachets,

tolmamol st sepleast smobm@saddi@ttm ceyssatrmwad/oadap@mfterlceke

ﬁg@ﬁﬁﬁ%ﬁfébt B bafod Pesiop s s BEBP E8 60 of tobacco
! QeffentiBgqirRariag enhdryadst tAlgeinidie disedsy, dementia

posited thereon a io label that descri bes t he
oéagtr@wescmlat Hemeotia anieé cogmitive impairmenys agesielated cogaiive

B0 R e L BT e R R ) s (e
*86H1© diffiERB)) dssisulsdairs] dpile sy naftimaiation egagttantestinal

antagonists in an aninmal that includes adm ni st ering

digprdersaiei grafysanglidtovgasiipintestinal raailivg gt idestinal

PBURR 4Rk, SRS Her At bR AR ety
I‘@@@'ﬁﬁdtﬁlty@s@md@’f (A DY)e Parkingdn’ @ﬁlseasepanirbtypxé btliabktes.
present inventijon and a pharnmaceuti cal l%ﬂ; ié) IB 8

exci @c@@r ingly} U@rﬁomew@c&%@f tBe Prepentiay scribed herein
a‘?@ Cljx% frla¥’%h§8 s*é'aaé?,atotggiﬁ@tn sNgr dbREAS gﬁat £8NHbAUISRY

sor cannabi nord receptor (in
@(ba'maiburmndi aerqepmﬂantag@rpstsr )Cmmentlyttbe d@mﬂoundna:nfyhe
|nvest| atjon e indi cated. that the follow n .
RIS B o BaLhe GaapPsiane sridetasssS it therin
rﬁé(y 8@%@9'11‘?%@' nRRERFe ot hRIMHNES: foP Bl therapeaiicder s

bi nge eating disorder, anorexia, and bulima),
amhghﬂ:orismtesambedd‘r&reml (e.g., reduction in calorie or

food int o 25 d/

aepr & itegbgn e et AR s SHBRE SR caRBERbbe
rB8YSBPaREg Pt B & BfdctiveaRaNVte! pleraéiilitfilal 8psdrome or
suppressi on of reward-rel ated behaviors (e.qg.,

lateritteal phase pyadioms; shigeaines, Panie Hisesderupprietys PEAL-of

cocai.ne nor | ace
(RO BB S A CEh R 08 s Phemented
ihdMidlusisy inby-ardhestitomilg Roghiti(e | lrgf)alrﬂie«ho st apesgive cognitive
addi cti on and/ or dependence including treatnent for

dasine ndiperlers paseGigiedamtic impiAsing @qhé‘l\/@(b%% (ichasdissuptive
el RlorhBlAE) ; aMeRARAB944R %R ERAUAOL482

improvement, tic disorders, conduct disorder and/or oppositional deﬂant
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—mutilaﬁon), and -
impulse control disorders (e.g., intermittene explosive disorder, kleptomania,
pyromania, pathological gambling, and trichotillomanié)), obsessive ‘
compulsive disorder, chronic fatigue syndrome, sexual dysfunction in males
.(e.g., premature ejaculation), sexual dysfunction in females, disorders of

sleep (e.g., sleep apnea), autism, mutism, neurodengenerative movement
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39 tobacco abuse (.e.g., snoking addiction, cessation
and/ or dependence including treatnent for craving

wo eddovd44eon and rel apse prevention of tobacco BoDkB2ag001482

dementia (including nemory Bbss, Al zheiner's disease,

denmentia of aging, vascular denentia, mld cognitive
i npai rnment, age-related cognitive 5 decline, and mld
neurocogni tive di sorder), sexual dysfunction in nales
disorglers, spiret cordingnyf damage)of theereniiral nfrkousisysiem (e.g.,

FRimF pkp e fHRO 31T Plserr Bt BF hoafe ppirtp Rl Ehs
di8E R (83, cRESHNHIEE QR merihdias), carliGeidctidr diésraeeete.g.,

(ADD including attention deficit hyperactivity
trerobagis), @Al betepar ki nson' s di sease, and type |1

di ab .10 A ' ! f, 1.

 nvent TorodesliiE bl Rdvesaht v EREREL Be Heh e 6%
SHtEPR S Hos &R iveisiiAghe @angh 6Pfrel@rsbdul @7 afetomstiultat @0 mg
by cannabi noi d receptor antagonists. Consequentl t he

RYARYrToR dRok@l adiidyenan haviesta bady wedhi@f @@ov%@ kg, a
GO O RORARATD HERREMIE tbp el RISREM

bhedyapeight &t typieallysafficient.d Hosverien. sdthd garighitigds ¢ise general
condi tions and/or disorders for which cannabi noi

FQ2g5tIENJIAMIAY BRIrRYSrermyeRRNAINgG HRPN e aa@mﬂe’é@felgﬂt of the
%I bgé@.'b%ﬁﬁé‘ﬁba@ﬂn ﬂ{dﬁlofﬁ‘?e ed fottEof HimHistRRE iRy Prgﬁ@m:é’r

rai nes, pani ¢ disorder, anxiety, post- traumatic
sympowntbeisg@Edmhinisheredandcibgriikei Vidha dgtarmimationioh dosage
non- denment ed 20, i ndi vi.dual s,. non-ammestic m] d -
2BGRP PSR IOREHES [BgsbaGURAPRUE GBdNIL YU the abilty of
SChi BRlindH, SRNAR e BRIRMR] BR Nt bY BsMRt disclosure. It

behavi ours” (such as, disruptive behaviour disorders
ic@lsn notedxhat edupneasidsmf tee presant énvantionican be used in
i Mpr.ov nqnt tindisgrdFrs co guFt 8isprder anq/ r

P felkape wantigied rhicase (g delayer rSisars St ie(Pns,
WhitRTERAS afeLaBo.wdIPKESh td8ne BEHEMAAYISKII iRithefer 25
and antisocial personality disorder), diseases

assoclhe eamaptinds eptilis inventier may @ae de(usegl in conistnciing avith

BT Pt Blise] Do o e pb (o R i, ORISSS
shdyer diebrddfs erbOMBsY BereiRy TheRMb@, miahddd ebiréatiment that
ganbl IaggW@and trichotillomania)), obsessive

iDekgaladnisistEig eRMPoUniivel BefeseidnSRtpofConziRglion
DU S e 3 o ST Qo =11 o).
pharmaceutical agents that may be used in combination with the compounds
of th,e present invention include anti-obesity agents such é‘s apolipoprotein-B
secretion/microsomal triglyceride transfer protein (apo-B/MTP) inhibitors,
11B-hydroxy steroid dehydrogenase-1 k(11B-H‘SD type 1) inhibitors, peptide
YY3.35 or analogs thereof, MCR-4 agonists, cholecystokinin-A (CCK-A)
agonists, monoamine réuptake inhibitors (such as sibutramine),
sympathomimetic agents, B3 adrenergic receptor agonists, dopamine
agonists (such as bromocriptine), melanocyte-stimulating hormone receptor

analogs, SHT2c agonists, melanin concentrating hormone antagonists, leptin
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sleep (e.g., sleep apnea),, autism nutism
neur odengener ati ve novenent WO 2004/ 094429

WO hBaeD4/ 001482 40 disorders, spinal cord POj/iB2p04/001482
damage of the central nervoldls system (e.g., traumm),
stroke, neurodegenerative di seases or toxic or
infective CNS diseases (e.g., encephalitis or
meni ngitis), cardiovascul ar disorders (e.g

(thiarBripostie)), leatid aialigst ieptingeTeptor egpoisti galanin he

2RlsRgets. dpese mibsa el B Bt iBith. oo BliiE
aﬁ@r‘é&ic%g%% (SychRRra S@Mbe‘EWag%rﬁ@?(,g%ur@p‘b{bttddqwmmagonists

avi ng body wei ght of about 70 a dosage in the
(e.gndNP 1Y 5 nesaptgs antagrists ngH dhoaa thauspinpecmgopeds described

. ki ram ,baod [ [ i Syf & iGi . .
n SSPRBI MRS 1B 1 g $R) A R By oo o
Bl 42905 378 388, 07 7 081336 (B4de pad &, 325,8poUSH RuEHigatiorlNDs.
wei ght of the subject being treated, the int ?I :
2030108 56456 ACACAYURGa5T; PP Gh FuibUGRIAn NesrEaAGI010175.
| I ' ; i nat i f
VSRRSO 3 HO DA 1, il O e o e o
depydeebidreirvettond dhamahlegdheétdof yylo¢ocartievidreceptonar y
skill I1n the art havi.n

| | the benefit of the instant .
agpaistoaUARIAgPRISES qr%XIa?’%emg& staonaiss, i GRBa e rse-"
B 35, DY o e g Blcned, vl
flont RelgehemmsPhammacdutitalsyincar EaraytewnylYl arkchBvwectendone

GareiGompHaY: Crsings: GEbchimagSeTB R MRMSGARERP)
g@?@fn”i%%@ldfdr%lta 5Shik@imihB8 fcepidreimtagdnistier iréverse

| seases, conditions 20 and/or disorders described
dgenisis) nelinemetior d reeepthodgomistst arshthedike. tGter ankicibegiy

86k, iR SR ToF RIS RG Rophis A B FERTnbERRE el Fnoyn.
oﬁg\gné ba¢dadifuapFEtbat innidt BRERUNEERAL dRERIYUSe, B inenshbriimary

used in conbination with the conpounds of the present
skithieitiié @rf. i ncl ude anti - obesity agents such as

P on SRR el STl RO it i
coheisghd of eRpsttosBOaamide, (Bkdmidehisihé yaphelltinenleiptint or s,
peptide YY3_36 or anal ogs thereof, MCR-4 .agonists,
pseoteeykediieniFY. Ya-3 OCRD ,@palczﬂg@ﬁr%qfs?n%r@%&r@-
prhee%gfp%aeziﬁﬂmpmjot-[f)sro%eh%lﬁlli]a A5 (Sl P BERAIRE}-1-carboxamide.
Preferably, compounds of the present invention and combination therapies
are administered in conjunction with exercise and a sensible diet.
Representative anti-obésity agents for use in the combinations,

pharmaceutical com"positions,‘ and methods of the invention can be prepared-
using methods known to one of ordinary skill in the art, for example,
sibutramine can be prepared as described in U.S. Pat. No. 4,929,629;
bromocriptine can be prepared as described in U.S. Pat. Nos. 3,752,814 and
3,752,888; orlistat can be prepared as described in U.S. Pat. Nos.

5,274,143; 5,420,305; 5,540,917; and 5,643,874; PYYa.3s (including analogs)
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synpat homi netic agents, (33 adrenergic receptor
agoni sts, dopam ne 30 agoni sts (such as

whe@aoewept i ne), nel anocyte-stinul ati ng hor mMoNBCT/IB2004/001482

receptor anal ogs, 5HT2c agdhists, nmelanin
concentrating hornone antagonists, leptin WO
2004/ 094429 PCT/ 1 B2004/ 001482 41 (the OB pr Ot e| n)

| eptin anal ogs, leptin receptor agonists, 9
caft b@@m@red asi grecabeain biS BulkliqatiopiNas2002 0141985 and WO

GEhRTOLE R BBt Yo Bpi Bty e oRBRkghengoer ©

Whﬂﬁ%éﬁhﬂlsob@ng@mréﬂPY 3, 4‘%@tcmﬁe]&ﬂtml@®tém@e cmctte
as the spiro conpounds desc

wepsmay descrings i9l4S Peibdis@tlcgmo %0%’9151656 ethl@%r lﬂssajul

1pda8s 0538 38007 AeRRRIRd% 48RP ET ButfSation No,

P08 2100 i sy a:mB-N&s N-(®pHah Dby Eazin s GiRd[RBBEALofaNSh-
WD 02/ 048152) rom nmetjc agen
e d:@a@wfaﬁbér bakarpides - Qh%n'\fjg ‘rifstosemethylpyrido[3,2-

RO SO TRBERS O NS BRB RIS e, N-
IR LR B lbe Xaiiq

or- antagoni sts

. [be@efhtavoplagyon)- Btpslnmldlhylai-Byoxwplrot[rsabbnzomJam-d(33HX $lch

as AxokjneTM avai lable from ner o
PRaREkdcartptamidie. (raness ORI R PR E -
Wﬁcﬁ%ﬁéﬁ@w 1 Pﬁinéﬁ%ﬂzef@éﬁ 4 DU A9 i RLAIRE-N-

roteins (AGRP relin recep or. ant agoni st's,
[i(Stquinolyl)3t- mdemlgﬂsmm[ag:lnhe;qaﬂeo‘r 11(3|'irk)ﬂscd3erﬁcofuran]-4-

R R AN T
R Srapet 3Hyr1tb a@ﬁ@m@m&%m@&gm&@él traASML[5-(Zr Wi | |
be readil y pparent in Iight of the instant

fwcxofbhmmez pydmidieyb3-orasipitaidyazaikobénzaiuranet (3H) 1'-
e T R R RS

pseg (56@'%%??1!%&@%?%%9& gcﬁ}gana Qﬁe %':fr:)éerjgpxamld(? trans-

I\I{M@Sbﬂlﬂﬁerophenyl) 4- |m|dazolyl] -3-oxospirof 7 azaisobenzofuran-
&henyl pyr azi nyl) dg_l [ i sobenzof ura%gg 4' ﬁgerl di
’ért)ﬂ’-cu@lpbg&@?ﬁ carm@fr@dgbwns& Penyl
res ntlon and | ra L
S R e RO G A L Rk B80S E P Boramice:
tﬁ&beNt{H e(zoh@rop}z&ﬁ}e p?'faezam}s AR08Hk [ 60&%%66@@6%&15—
for use in the corbi nati ons har rmceutl cal
‘dahipﬁércyclohexarmidﬂf Toarhoasnidé; 1trtaaes+3wm+ﬂ\l (rpheayl-Be
rPyragcﬁySsplro[G 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’-éarb0xamide; and pharmaceutically acceptable salts and
esters thereof. All of the above recited U.S. patents and publications are
incorporated herein by referencé. '
Other suitable pharmaceutical agents that may be administered in
combination with the compounds of the present invention include agents
designed to treat tobacco abuse (e.g., nicotine receptor partial agonists,

bupropion hypochloride (also known under the tradename Zyban™) and
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usi ng nmet hods known to one of ordinary skill in the

art, for exanple, S|butran1ne can be prepared as
welemaiidser in U S, Pat. No. 929, 629;  Dbr onpCPCPIB2061/001482

can be prepared as descrlbeégln U S. Pat. Nos.

3,752,814 and 30 3,752,888; orlistat can be prepared

as described in U S Pat. Nos. 5, 274 143; 5, 420, 305

5,540,917; and 5,643,874; PYY3_ 36 |nclud|n% anal ogs

Nt reo@piEement fograpies) oag e kB treaierackie GysTRREH Y

e

F&ta@ileM I\B(réﬁ@rfaéMyCenp@'lﬁaTzﬂl amd Adpéeradi[V s ebdrageings tontreat
4' - pi peridi ne car boxam de, can b(z ggegared
aA@omL@m iSbiER asrPRIG Fﬂ!ﬁ?@%@tﬁdﬁ INO12ITEXND (3§A KBOWRYEeT

e R T e S

tehdenanié AbtgineeyT ), zmmammmytétes(plsod{nowbandefﬂhean

t%a(d%:(—l)@m@ @@?qp?r@ ‘1“‘50:] @@Ipﬁw%ggggétg{?gp Eéducing alcohol withdréwal
sg/}rfbf birfd rﬂg? aY%c) bé Ebfé?rnﬁlh%f’éfgazéﬁdﬁ 89bth3biazepines, beta-

pI peri car bo
HiGekeds f ¢lonidineh eaghgmazepine, mrdgalyalin, 2ndxgsjzipeotifi sobenz |

Iegah@ﬂ @T%si‘}?@t%‘@n{,h&@q: ﬁl'ﬁ%}lﬁ raf%aﬁ%)ly]adommlmtered in
Cﬂﬁhﬁlﬁéﬁdﬁhﬂh%&@r&amhé%dﬂ)mblﬁ@%@tﬁfh%cﬂﬂﬂ)oﬂelﬁ@raﬁoxam

de; trans-3'-o0xo0-
m@mﬁaiqmnabemnanaemmtd @Eﬂpyl pegiitiel bgbadost aerapy, and referral

tb,slio GRENR PR BRI Concl BB ROLS I8V - azai so-
tb:e 2 ﬁ ;(Dﬂh@aghagrﬁ%ﬁutlcai ay6hte hl@dt&ﬁ@i/ bé g iipsagede;

4 antlbwp@rﬁﬁ@my@ pgentsy anth"aﬁawnn]atogy Y65 (€95 CaP4iZsBBdHR ),
rt@%gf‘e,‘&%?ét Jf?l ﬁ%%)& Mé@4or|&@¥f|gfﬁnyl"ﬁ§ cognitive

I@m@@\mm@rht%@lﬂs ﬁ@belmlfepéahhﬂdrabhlorlde (Aircept™) and other
ycl ohexane] - car boxam de; trans-

fyicwm@stﬁrﬁﬁ% mmfe)%ﬁwﬁumnrﬁ#e@a\z% PEENtS3(Cok o BIARAIINEY
AR IR elcRlote fo.g. Zbradgne Ggodon™). isperidone

(Rispesd 8) and-qlanzdpeny (Zybréda ™)); insulin and insulin analogs (e.g.,

LBSES Prsllih R R i D R RS aln Bt GLP-1 (7-36)-NHy
SNl b RN Ry B bloiien] oL >

azal enzof uran
talpaEH)mide; tolararhisiea neptohexamide Giypidice®, glimepiride,
trans-

ByRaTie eal g SRS e almin. phergpyin, buformin; o2-
r:inrt%l S_%t%fg%am%aém e’ fﬁ@d@kg@ isa Ild?le4 iglidale, |P%zoxan,

) 0XO0- eny g spi r'o[ 6-aza
dfaiixanz bliparanah; ¢BEY inbulin secretagogues: Ilnoglmde A-4166;

' glitazohes: ciglitazone, Actos® (pioglitazone), englitazone, troglitazone,

darglitazone, Avandia® (BRL49653); fatty acid oxidation inhibitors: clomoxir,
etomoxir; a-glucosidase inhibitors: acarbose, miglitol, emiglitate, voglibose,
MDL-25,637, camiglibose, MDL-73,945; B-agonists: BRL 35135, BRL 37344,
RO 16-8714, ICI D7114, CL 316,243; phosphodiesterase inhibitors: L-
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25 cycl ohexane] -4' - car boxam de; and pharnaceutically

acceptable salts and esters thereof. Al of the above
wo e@ied29). S. patents and publications are PCT/IB2004/001482

i ncorporated herein by refefénce. Cther suitable

pharmaceuti cal agents that may be adm nistered in

conbi nation wth the conpounds of the present

i nvention include agents 30 des@%ned to treat tobacco

JELUILS; (n@:cblowermgcaﬁerﬁ@ hesdleprax: feiiuramingig@masate and

YRR ORIBTE teabu 5 28 A0S BRI chgena

iRt aftagb Rt efeontdrtagaiists) gluageadgeriasis inditsitors;
erectile dysfunctl on (e.qg., . dopam, nerg| Cc agents, u&h

spsnalpsiabinsmaliRgs; anipAIReRMs IHCRtNIg acid, aciimors;

T BRI PR, 02009, Aderabl iboepdudggals to
lﬁl@lbttél%x(@ ﬁ@ﬂ)(ﬂ%mr@ymrp}ﬁ)gphgrwé@mrgeééraﬁwp

and nal ne ene%l di su |ram& | so known under th
detwderganasaripabiiesTrpdiuantydogrpexsaaraelss kidwe-1)

lﬁlglgﬁ§%s o%fq/%rtg Elgcﬂ gt%p(ﬁ b%{% d‘?é %Iblﬂorxls @g ghbfeg{érof%&bﬁtlon

iglibhdrs, BEpécinkda HMGRCaA rednctade mmmem atHi't/I%CoA
bl ockers, clonidine arbanazeplne pregabal i n, and

gyathasernhipitps qrasiMEnGafigduciaseammthass Jane sKpIession
.gﬁlﬁﬁéﬁfaeéﬁ‘?mnﬁ@%P'asﬁufea %@Id IsBqu ﬂ@%d}% r@RatW LR ACAT

avi’ora erapy i nc |ng conponent s’ as
inbibitygta sm&ilemb;aﬂbetasetmhub&mrapy\ antiegxidaniver tietiay i ldwal

N TRy T
ddrabingBdn %h@ﬁ%ﬁ%%ﬂ\ﬁ‘pddﬂl%gléorﬁg&%@ B@réc%iﬁizl\b‘?ver plasma

agents; anti-in tory agent
dhofediertobleye]s. Quch dewalgsmmsnm@cgmpoﬁhdsm cammonly

callenrtegeyicata i A e ednpl eic SRR = et

Shets, aneativéighol i nest erase inhibitors);
neurog rotective agents (e.g., nmemantine);

ant i piedesags aeliecadditonal pbargnacwtlpah@g@ainé generally |
ARERRRY Hhon SRPERariicrsS IElEARLAR rofan e supiogt being

tteéhated, thelaxsdtit@fitRsitinen) desitdd, Ihd Madife abdnend ohedrmcptent
and GLP-1 (7-36)- NH2; sulfonyl ureas and anal o

theanoff-anyh AR 1o FRAVERCY o TasimenhAnddne nesITB e aiect
e(?tj.u%é‘?qh %%ne%,efh%%@edrgnggpyme?é&jrﬁ{15ﬁal rﬂ'ldrmﬁa%ﬁﬂ(%?

- 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
variability in the general dosage range may also be required depending upon
the age and weight of the subject beihg treated, the intendéd route of ‘
admiinistration the particular anti-obesity agent being administered and the-
like. The determination of dosage ranges and optlmal dosages for a

: partlcular patient is also well within the ability of one of ordinary skill in the art

having the benefit of the instant disclosure.
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repagl i ni de, nmeglitinide; biguanides: netformn,
phenform n, buformn; a2 25 antagoni sts and

w0 pdodazaabe nes: m dagli zol e, éagl i dol e, deri gl PADIB2004/001482
0

i dazoxan, efaroxan, fl upar ot her insulin
secretagogues: linogliride, A-4166; glitazones:
ciglitazone, Actos(r) -(pioglitazone), englitazone,

: Avand BRL49653)
F ot Uy SERATS oy BBIBH AR GB e RY BT U brrbRoMPoHDa AN presen
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e BT 2t ot obeiPaliabdna orBeel » Bygomeo0Y

&%Pa&ﬁ@nl Pt ESMBIHaREn 3868&1Sf thE THVEHEDRXthe corppound of
| uram ne; vanadate and vanadi um conpl exes (e.d.

m@g@reeaw(mygmfmmarpfé ableashone other @dmapMegelsbcal ageht (e.g., anti-

AR SACPRIB T AL RGBT o
S eSS WS

Rarmaceyicali qqmmalmrscqr@pgsmgmﬁm Hesgangacaugwefsgmd that

W%ﬁﬂgﬁ%mnﬁb@n y SRR Itk it s FERREs ppavle
torswdliongros oaalcﬁdmntﬁ‘n@tl@ﬁtl@bmenblséﬁmﬁah%a' S urifdisitabRl S

or chol esterol absorption inhibitors, especially a
al Prdrnsdesmal administsationgnay bavpTepriaie. synt hase

[ r
AGRr0 th8 oo IFMERT Sl 3 SEREIRRRESTE,
@qum”lcéofahhre prasémﬂ]n%rﬁlonaamd@%asﬂ ovie biHedrphatmaceutical
hi bitor, an anti-oxi dant or

'aﬁg %ﬁ'ﬁﬁmsgéﬁ%gqﬁf‘dg%ﬁuw adpyiskEation Aee hei saaueagal in
tﬁhé%r%ﬁn@ﬂéﬂé@u%tvﬁfr??h d InfiRIRLAR Hidfhdd bilin®) dEHIIER) | Y

occurring conpound that acts to omer pla
etsresst. eron secmeelltlsl ammtrmmr aldoynpmmamﬁ thg pres@sunds

TR o s s ochlde T
dHyaérder. T@géﬁé@ﬂ? p@éfeh‘é@ tﬁ%ddh%lhﬁg}ﬁ% Oc?éf»‘Bfa‘Pait is

-adent is generall dependent upon a nu factors
qspecially mietenedibal surhoadministeationers otabiang SImOItam&mtsed

WhengFifoaite bERIBSCrtMioy Bhians baidligedne, of

pheeaiagentical rgehharenadmiristefed Sy eitigny, the %@%lh%@anéﬁ of

general , the dosage range of the addit'i onal
E?ﬂﬁ‘»grq?éb by éhg 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
least one additional phérmaceutical agent (referred to herein as a
“combi.nation”') is preferably administered in the form of a pharmaceutical
composition. Accordingly, a compound of the present invention or a
combination can be administered to a patient separately or together in any
conventional oral, rectal, transdermal, parenteral, (for example, intravenous,

intramuscular, or subcutaneous) intracisternal, intravaginal, intraperitoneal,
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agent is in the range of from about 0.001 ng to about

100 ng per kilogram body wei ght of the individual per
walago4/0prsed erably from about 0.1 ng to about 25PQDIBRG04/001482

per kil ogram body wei ght of#t¢he individual per day.

However, some variability in the general dosage range

may al so be required dependi ng upon the age and

wei ght of the subject being treated, the intended .
inteantessice, loaalnfori estangile opowdére oppdiment ot dropanoi butseiary
n%%egt bei ng adm ni stered and the |ike. The

Bk dPSASE Y of dosage ranges and optimal dosages for

a 306@’5%?&%:% sPBHIE Mr paremlerd iMRkliongeRERIheclude

ability one of ordinary skill in the art “having
phaembeeetidally aiccepiablenstesle agietisoyuranaqiecas Galuliona29

45 PCT/1B2004/ 001482 Accordi ng tQ the h of the
R R R R L e L S
rEéSortRd PRt EteCinfareanE sefutiohe dpiRsiRItsiohsY Sfitedle and
at | east one additional pharnmaceutical agent is

aqtiepHs sndrmsthagoequs gairises or dilugrds dinefuding polverist aisht |

ef erab ' 0 t]
BEREITRYA WO slP o P SOREEE R Fvethvione
dlyseendlyedtol, the themre) Bditable rhikturps eiseebf,ivegetdblooila(glich
at | east one other pharnmaceutical agent (e.g., anti-
astlvetq)l) agdrpieciablePigaaic astept sichpas efu Okﬁg?g?ri Eyoper
Lnecgic . e Qr |;Qi t i
ERISNACES nip ARy *SiosePig, 6 Bi¥ F8PPY 2 bbalf sbeh as
|t mEBethel rnaintearemeesiftthe nequirga paitiole siod m thietcdse of
enerally preferred that io such adm nistration be
RarsiopswaNd Py the use ef sukpeabtspei ng treated is unable-

(o s | . _ : :
e T Cortfiordidits AAT LR ifiofls Wt & prasprving,
veeiting, emnulsifyiog, amy dspeaging agensst ePreveAian oflmigrobganism
nmet hods ,.of e inventjon, when a conhi pation of.a
BB ROR ! tHesCHBREHONS ROB LB BRI R MR risils
a?&iBs&%eﬁEﬁéH@‘éﬁﬁﬁﬂn@ai adént8IRR bxaid| A Parab &L cAfbrobutanal,
toget her, such admnistration can be sequential iIn

phiemol, sorisic ragld, anddbe lilie 1 H ma alsionhe dasiezhle torinahde isotonic
bei eneral |y referred. For . sequential

ST Tt AT SUIRSnERtG SHoRIE ik banie. Rrolangedn
DB rititd Sddictt=pnaphahasdatrdl ¢ésabosigens cadBelfought about |
admnistered in any order. It is generally preferred

byrtae usecol agenihieapatie PbAelsyingratsorption.dor exarepige gluainym -
BofbaRie a8 9l 2 Conpound of the present

i nvergdlnddyaget ibemadsh drapadministration include capsules, tablets,
powders, and granules. In such solid dosage forms, a compdund of the
present invention or a combination is admixed With at least one inert
excipient, diluent or carrier.' Sijitable excipients; diluents or carriers include
materials such as sodium citrate or dicalcium phosphate or (a) fillers or
extenders (e.g., starches, lactose, sucrose, mannitol, silicic acid and the |
like); (b) binders (e.g., carboxymethylcelluldse, alginates, gelatin,
polyvinylpyrrolidone, sucrose, acacia and the Iike); (c) humectants (e.g.,

glycerol and the like); (d) disintégrating agents (e.g., agér—agar, calcium
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phar maceuti cal agent are adm ni stered sequentially,

the adm nistration of each can be by the sane or by
waledoreoare net hods. According to the nmethods oPCT/IB2004/001482

i nvention, a conmpound of thé& present 25 invention or

a conbi nati on of a conpound of. the present invention

and at | east one additi onal phar maceuti cal agent

(referred to herein as a "conbination") is preferably
cathrinaite potetd omrtapisafstaieholginip RaldraEEAI GMPleX silicates,

{
SPATBE bl Bpe BRATACIAL Yo RGRIPRAIGR! (8 0 pREAR Bhg e
liR&Y; i(B HbsdARRInGdelerators (g6, hmetemammﬁﬁbmmmwmhpmmjs
oral, rectal, transdermal, parenteral, :or ex

i isaig) Weltingr SASE 7 & Sob AhobichiRsSs)IonoMteatate

580 451367 Biso PR oo . PRbARE ke P 0

I{Brfvanex 61g), ealc peniciam stebratepmagaesidrosiearate, soliccal , or

nasal dosa e form Con'p03| ons bl e f
mafeéw@nmglxcﬁj%épﬂw b?élﬁ\élr% 'Pl‘iﬂ?f‘d e): Infhe case of

g@ﬁlg@%faﬁ?%té Whé%%@%é‘%d'ﬁ% i g'all§o BOMPAYS bRffering agents

nagueous so i ons, suUspensi ons,
Swiidl| coinopssitieredofs sinilae tmza/\nhavsalw beusedrast filtes irosoft m 0

T
B bR gé%ﬁ%%g'a@éi%'@”i%& T eXGP R TiRT e otk Bipg as
wdll é(seﬁ@ n"\BFécu rﬁsﬁoly{é%ﬁi/léﬁé %l‘géo@é arff th@ﬂi‘kle!

pol yo propy l'yco pol ye l ene gl ycol
gI yce&aid, dcmagetfbam skd) aséable’@oldeagﬂeet, gepsulenearchgranules

bl
rgmperesserinsaings Sl Sufied effie tufifof g,
cﬁl"i‘é‘rshﬁelﬂﬁhé\hﬁhrﬂ% art. Oﬂ'héyﬂﬁﬁ%} Slso Q:bntahﬁ opaeifdhg agents, and

coati ng such | ecithin, the mai ntenance of the

oasclse be qfaauph @ommsﬂ@nu that ﬁ@YCrﬁl@@S@fthe grsRauaHsidhe

Bl ot by A ERI Pre et RarRgeht 2 et

rﬂ@tﬁrﬁérﬂ%xeﬂﬁpl'e%I&Emddm@c&hpﬁgtlshﬁmmgﬁm& used are
Prevention of mcroorganism contam nation of the

REdYPBEE SHBsENEaH 2R Waxes I INesHEE GAN HSQ Bei 1B (Ricro-
FUERBRELES i, FhorSlidier i, AR dord g iRE Mentgnec

éxclggentst nmay al so be desirable to include isotonic
agents, for exa rs, sodiu hl orid

I?ke Ligpyi |q5}§@g§ rms for %g] admln?stratlrgnqmclude %armaceutlca‘ﬁy
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 emulsuflers‘, as for
eXamble, ethyl alcohol, isopropyl alcohol, ethyl carbonate, ethyl acetate,
benzyl alcohol, benzyl benzoate, propylene glycol, 1,3-5utylene glyéol,
'dimethylformamide, oils (e.g., cottonseed oil, groundnut oil, corn germ oil,
olive oil, castor oil, sesame seed oil and the like), glycerol, tetrahydrofurfuryl
alcohol, polyethylene glycols and fatty acid esters of sorbitan, or mixtures of

these substances, and the like.
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wag@ansieapabl e of del ayi ng absorption,

20 absorption of injectable pharnmaceuti cal
conposi tions can be brought about by the use of
for exBOpPIB2004/001482
al um num nonostearate and el atin. Sol i d dosage forns
for oral adm nistration include capsul es, tablets,
powders, and granules. In such solid dosage forns, a
compound of the 25 present invention ora combination

i s adddsideb sidhinatt dieasts, drecomeositiosxeinpileainclald uent

or. carrier. Suit Ie ex plen diluents or,.c

quw%a Sk 35 s SlisTynd it SR A
ﬁgeﬂé\for(n@) aﬁU'de?ﬁJﬁmﬁ@ agBitsenders (e.g.,
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e SRSt Ry 1HRpT SR Pt B LR S g ope BT R Gints.
2§ d etiitsyldtk@ IsostsBryidaisbisle gpdyba@trgent Softsto and sorbitan
agar - agar, cal ci um WO 2004/ 094429 47 PCT/ | B2004/ 001482

r@oﬁmr@cry@balm%C@lul@%q;|a@§aln§naﬁtq’liahmrgmiecba@*ioalfe agar-
qq%( %H‘ ré?gg%l ¥ S i@ thé’ é&ﬁ@tgﬁﬁ&o .e[h@nlﬂgtthﬁ

ution retar , para n an

| i ke)Corhppsitibaofartreotal aW@Qlﬁalaédmmls(tmt@n, prefertblyranyprise
amonj um conpounds and the |ike); wettin 0g;;@fatgent S

suppgsitorias, wm%h' E3REe, P@P%@é’rt& m%ra@@t%%w RePresrnt
|+ .

b & BRERER iy Sulye gl e REPADAR Ao,

wbhm“ﬁcﬁ;oantmgtmfspoﬂyeﬁtymwlmolmla slippusitpat Wak erich are

| di | | f the like In t
B oramaapiaare et i UGu i Reslagmbebaus pad
tﬁér%‘?on%%ft'lﬁ %é’#gcftlﬁﬁ'd?'g/agﬁh%'%éwty @@réﬁ%{ RAERGS EH@Q&N@‘

simlar type may also be usedas fillers in sof
connpnr‘rtmt@;)fl Il ed gel atin capsul es using such

P S R T
ﬁ@%éﬁ't PSR érﬁ’d BBmbHHtions of & 8dmpodhdgeethe &@@éh‘ﬂ es,
granul es can be prepared with coatleﬂgs and

levmtlcm with entiabesity ageotsovay pﬁgmr@ﬁd)mfm $,sp6m¢¢rs sprays

DRl o B B AL BoRRABL g

gHgbhaceliesy ddveptwpexdidiedt, dilvent pr eagiet, arm/aml on
and/ or the additional phar maceuti cal agent in

rieseryativesvdiviiers, anpiapeliantsthal mrabe ﬁ@%tﬁ?po@phmﬁﬁlc
fﬁaﬂﬁ&@‘ﬁéﬂsb “81 thahe, Pagwl;ﬂxg;gba U RRFrRGE I IR o be

rug ’c so be’
included within the scope of the present invention.

The following paragraphs describe exemplary formulations, doséges,
etc. useful for non-human animals. The administration of the compounds of
the present invention and combinations of the compdund’s of the present
invention with anti-obesity agents can be effected orally or non-orally (e.g.,
by injection).

An amount of a compound of the present invention or combination of
a compound of the present invention with an anti-obesity agent is

administered such that an effective dose is received. Generally, a daily dose
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encapsul ated form if appropriate, wth one or nore of
the above-nentioned 20 excipients. Liquid dosage
WO oronm9f407 oral administration include phar macRUI/IR204/001482
accept abl e enul si ons, sol ut*dns, suspensions, syrups,
and elixirs. In additlon to the compound of the
present invention or the conbination, the liquid
dosage form may contain inert di | uent s commonl y used
that rsraeirmntsteredojfamstcaan aatneal ip bebyerit abouh@At eind about

OB P SR8 R SHE SN i 0 AEBL s

? q&@ ht.benzyl al cohol, benzyl benzoate,
opylene chol 1, 3-butyl ene gl ycol, '
d| rretcacym\temmm aecompaund @, the presentdnventivndior combination)
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£ﬂ6ué%%98ém9%ﬁ§&?h 48 aﬁeﬁsqj%%as%%ﬁn.dnn&*é w%ké e shitf

onposition can a exclprents,

wet t | Ggnagrerits;, ascamsodnd mfgherpdempmtm (@geotrination)
sweet eni ng,  flavoring, an erfumng a
sPEndectiled ¢redlyite .’tfeﬁ]fq%P PRSUEANEO fedpim g an animal

f@é&%ﬁ?éle’n’i@’rﬁnéﬂsg}'?e@rr Poldies E%M@Idﬂenf@k fNrp'i'g‘r?Jx or

e carrrers su as suSpendi ng agents

c&Irin;en;rlatﬁ efdthe sostpamy inancetuipisnt, m!dhgmb(g«ectetmélelsernore

sorbit and s est er m crocry,

Mo B Ploy o berine RpB thela0e e Bhees. Syitpble
géps é}@qlquoasmm Bs dsirBl X$uHreSs %témeéﬁo@%tawa% as

and t he Conpositions for rectal or vagi nal

alfahﬁarmealu aovbnammaémﬂbysmﬂmﬁ meal, linsesdpplosealo comsob

BeEL BB e, RTAE el AR RoSP TRAARe P hhgs sueh o
é}@rbdnﬁﬁ]bh@/térﬂelo?éé i b@ﬁﬁr% f@édé? aNpa@f (»?ularl%s éﬂ‘Bctﬂié é‘é?ﬁ@lals
butter r ene Oor a Supposi whi ch

taeeresrseﬂtive aatlma f@edatsplfr tt@m @rqmalépqrt@nmftsucr\dae@ He

PR P TREGR Ml Pyt EEedh ot e TESHEE B

| WiHReR$Nthesdrendo agended . nPréferablprthe &onfsbunai |sttrﬁ@bugnly

of the conpounds of the
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
soybeaﬁ 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 compq'und in the concentrate are “capable of wide variation ,
since the amount of the compound in the finished feed may be adjusted by
blending the abpropriate pfoportion of premix with the feed to obtain a
desired level of compound.

High potency concentrates may be blended by the feed manufacturer
with proteinaceous carrier such as soybean oil meal and other meals, as

described above, to produce concentrated supplements, which are suitable for
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present invention and conbi nati ons of the conpounds of
the present invention with anti-obesity agents may

W@ 00p/09=29 0i nt ment s, pomders sprays and i nhaP@mB004/001482
The drugs are adni xed under°&terile condition with a
20 pharmaceutically acceptabl e excipient, diluent or
carrier, and any preservatives, buffers, or
propellants that may be required. Cphthalnto
direcnigedinigdnsniregls. din munbmsianq@@m@r@ﬂrr@tﬁja@owermlmto

e B B TS0 Al S By S ERERas

HResfdddOfre X P R Seetiab Prbdidecd Autriiefalgsalandsd, dinfshed feed
useful for hon-human ani mals. The adm ni strati on of

ooh@lmogwdbawmcaltyre‘fqmé@ tavel phe eamperng e the present

i nations. t

b e e TRV S B8 oy, suen
é%ﬁﬁ'éﬁ/vn%hélpbleﬁd@ﬂ ey ehgurg-homdyerieityect i on) . An anount
of a conpound of the present invention or conbin

of  30the LOWBIUARE I6SCHESR KIRAreSPINGSAT IshiaRd: K “EﬁW'se
hZeﬂ#é fPBES ré%nﬁgﬁﬂw bfd .sﬁmlege%trn S’Eé; Po@ﬁ%t}ng I?:ﬁf'osasnthe to

ective dose i s recelved. dose
tRO QA 244284 PCT/ | B2004/ 001482 49 that is adm ni st ered

o oo r,,fg;r@& TRy e Girc Ve BRI B Adarm RRgs tion
dofor ﬁﬂ I%aﬁqgeat'tglfég%a\?f)teﬁg%n\é@él rieﬁared by mixing a

nven| , a compoun e present vention (of
coomnm uTek ofdhés préserﬂmmkmntmnmitl%d sufficidre almd)wn(th’i@n\maléeed to
50 th e e of t C i S
ArRyeed i AOBH Ta 95@ epmsca‘ﬁﬁ? yomﬁr@n?d%%%#&dc%rn
erdirectly nmetered |nto drinking water, preferably
In the formof a liquid, water- soluble concentrate
( suc T resprafieraen swasicatet swing cattlea sheepransigadiifeed gengrally

SRRk S, S LR ARy B
lﬁ\?@rﬂtona(%r %biﬁtbmélfon') Pe? fh boreBy ofheasptidRimEEmMolRtefdr these

perrent also referred to as a premx or

amn?namstmlle beingabaibobio akBR 3Ot grams eer tpné)féo%ound
i 5454 B e BB o RER bl EBR A
Shoit abbeyragiraridcepeferablyl alspuitd 0ab adlut 400 @anhesofraed :
such as water, various nmeals such as

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
or ear of the animal in which increase in lean meat deposition and’
improvement in lean meat to fat ratio is sought.

In genetal, parenteral administration involves injection of a sufficient
amount of a compound of the present invention (or combination) to provide
the animal with about 0.01 to about 20 mg/kg/day of body weight of the drug.

The preferred dosage for poultry, swine, cattle, sheep, goats and domestic
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is alfalfa neal, soybean neal, cottonseed,oil neal,
linseed oil neal, corncob neal and cornneal,

wori0a®sasy urea, bone neal, and m neral nm xes BUDIB2a6t001482
are commonly enployed in potitry feeds.' A
particularly effective carrier is the respective
animal feed itself; that is, a small portion of such
feed. The carrier facilitates uniformdistribution of
peteisdo theangei of frame abpul GA8do Abedt TOMg/kgiday pEkodhweight
O?rem'x is blended, Preferably, the conmpound is

ABt%ughly bl ended into. the prenix and,

subs gggeentdihulitihs’ @ftbe bregdies byeigsstingtthe dregimpaund
may be di spersed or dissolved ina suitable oily
phahinateutinadl asseptablebeihaud ps peanyt @il,Isesare @hseayoil or
tOihk and the like, or in a volatile organic solvent

@% %hen bl ended with the carrier. It wll be

appr gtdllatecorithiming 88 efieciveramibuhbosa ebnpoupdwidhé prédemt
concentrate are capable of wide variation since the
invantien. @lnamh@%lﬁg&pmpwh%@rquw@na@pw 6@l begifepared by.

- o | .
RRE e toelh LU ERERTRRE AN GG PERRRLhAR, Sbiuent
stenpewtbowWhgcarntien osaxe and ¢ng filkd esdnaudrizaht, sadhdsby
the feed manufacturer 30 with protejnaceous carrier
RGeS Gieangit cag aided toraprove Yge pelieting

.p\?ﬁé J bed above, to produce concentrated supplenments,

C

“are suitable for WD 2004/ 094429
PCT/ I1H2006#¢0.04d.82c0§0ized itieattmbeeitiangricopaltet medysbe | n

A A Sl W ™
PRABL S8 HcPe 488 in 1BSn RSk G oS RiSh ! and i%ﬁrﬁ@%ﬁf@ggigtlean meat

produce a nutritionally balanced, finishe 2d
te datratinidegiradt Marepeern ircplahts maf edso be madeperddieally

) d of th t. 5.1 tion.. Th '
BB HG APt B b P e d i i St Lte Blathr anl Ryel
i thebRingdreldodyl ender, to ensure honpbgeneity. |f the

suppl ement is used as a top dressing for the feed, it

| i keviheepreseniisventiambas seveipt advantggesusivelerinaiipaires.

S B PO LS o DR
theamwased defestget animald, frerinstapt wiengoh @aovideaithd means

fat ratio are generally prepared by m xing a . conpound
byfwiigB thisaaanbe iasgampiishedv Far aowltiys beefaid awbghiresders,

LSRN S6RE hthod of the present invention yields leaner animals that
command higher sale prices from the meat indAustry. _ »

Embodiments of the present invention are illustrated by the following
Examples. It is to be understood, hoWever, that the embodiments of the
invention are not limited to the specific details of these Examples, as other
variations thefeof will be known, or apparent in light of the instant disclosure,
to one of ordinary skill in the art. "

| EXAMPLES
Unless specified otherwise, starting materials are generally available

from commercial sources such as Aldrich Chemicals Co. (Milwaukee, WI),
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provi de from about 10-3 to about 500 ppm of the
conpound in the feed or water. 15 The preferred

wore@itozted swi ne, cattle, sheep and goat feed PEenEB2804/001482

contain fromabout 1 to abolit 400 grans of a compound
of the present invention (or conbination) per ton of
feed, the opti mum anount for these animls usually

bei ng about 50 to about 300 grans per ton of feed. The
Lpnedster 8gnihesls, inc. §dndivaresHg, Aeosi@gasiassirairiawn, NJ),

Shiod SR eabob st Pt ol P SRR B et
(fgﬁmaﬁ, NU‘)\{%rr‘lHi@iréZHne@@ﬂMdﬁﬂia!c@Uﬁicél@l(Léﬁt!t%rﬁféErfgﬂfﬁH)

or parenteral adm nistration in aninmals, ]
conpdiiedzcronymp distesk kedevithavaiee follnwing cogerpePdngon)
na ibe.prepared in the formof a paste or a pellet
”%ﬁ%'%gﬁﬁ nistered as an inplant, usually under the skin

of the heasN@3s), -amfiunf hdaenanimidilaiziieshi ch i ncrease
in |l ean neat deposition and inprovenent in |ean neat

to fat rafiSDiEAsopglstyrane-gewed diisopsapyatisiamine
adm ni st rathRN 4 BV L js of a sufficient
anmount of %AB@o’n%gdﬁ%ﬁbgglsé%ﬁg&rdé@%nt i nvention (or
cgn‘oi nat i QAL 0 1pifiyaibre 7-dAadeanbtmakzols t h about 0.01 to
about 20 /[ kg/ day of body weight of the drug., 30 The
preferr ed%@ﬁagb‘(g‘@ﬁmﬁ%‘tylﬁm'VQP%YHé'eMQQrEQg'%lé’@p,
goats and donﬁ?{%}oghmd%OOM 094429 PCT/1B2004/ 001482

51 pets is in the range of from about 0.05 to about 10
ng/ kg/ day of bo@gnewal ExperiniernttallBrodehitresf or nul ati ons

can, be prepared by dispersing the | n .

har MR TRCke ek seuptianes DY Preu Ly fedansogqaiable
P57 #8Rafnc., BRLMAIR, 'CA\E)fat réomsrdg kfurd8! A& 8nd 500 MHz 'H;
contalning an effective anount a conpound of the
rgspestingly. iChagnitaloshiftpher erpresgddcalpactsmersnitlioar(d) etative to
conbi nati on can be preg&red by_ adm Xi ng a conpound, of

regidug)isobeait asAndAtare reterensfoi HiR PERK ANeRPsalg daliofRd as
B SEaPEILL Ry M e bt
stryetbe baddeerytwoadpingled; tirre, lpekadetnultiglet;fits tes singlets. In
some cases only representative 'H NMR peaks are given.

Mass spectra were recorded by direct flow analysis using positive and
negative atmosphéric pressure chemical ionization (APcl) scan modes. A
Waters APCI/MS model ZMD mass spectrometer equipped with Gilson 215
liquid handling system was used to carry out the experiments |

Mass spectrometry analysis was élso 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 spectrofneter equipped
with Gilson 215 liquid handling system and HP 1100 DAD was used to carry
out the experiments. |
| Where the intensity of chlorine or bromine-containing ions are

described, the expected intensity ratio was observed (approximately 3:1 for



It is, of course, recognized that nore than one pell et

may be admnistered to an aninmal to achieve the
waelewined2gdose | evel which will - provide the |PCr/ERSG/001482

in | ean neat deposition and>f nprovenent in | ean neat

15 to fat ratio desired. Mreover, inplants may al so

be nmade' periodically during the animl treatnent.

d eriod in order to.maintain tF1e progfr_ drug level in
GE’ehconteiring . amtht 1 foeSBAT Bropatainiog ippRs) ansveinthe

GO ear o m el P s o dentlte and) o
20 tropucHIeRtSSs ete HermmPRL Gnd MRIrsinElmer ™ IEBtiaidlarimeter
i nvention provides the neans by which this nay be

(avaitahe fromederkirimssding.r Wellegley, MAY usingribe isodiide Psline (A =

\ tilizatjion qQf the nethod of the present ipnyentiONen

s gfihnmd 3 (oaadicalachieMPar RGeS 20 AT RPOREGHRS LAV Py s

N r i ments of the present
cﬁ@%ﬁ??@cﬁ reg”qwu@z)F é?%gﬁ‘lgsﬁﬂt he following 25
ExanpCesmr thiiosnatogtaphy s serdard)echwitb wither Baker trailica gel
enbodi ments of the inveption are pot ljrited to.the
@eeny . Bakar Fhipshge B knsfra et (i iciences™,
At t: g b : i) I Ihel 1 ght

PR LR ctis O ¥ P % TERRTN G it |

10 $heltdme GINtundeEXAMRItER erl3iressiiel. é3adiapemofiatdgraphy was

ot herwi se, startin tesd als .are _generally avail abl e
RETERHMEShRIPG P h'?é‘?ﬁte Qnsu@'ﬂ?r%c’w%rsﬁéw enmicals Co.
(M| waukee, W), WO 2004/ 094429 PCT/|1B2004/001482 52
Lancaster Synthesis, Inc. (Wndham NH), Acros.
Or gani cs -( Fai r | 8repanation oNKepintégmectiatescal Conpany,

: I I T j i fi . ‘
ipisparian Diernedid Yo onbEdBhe S bl pyrazole-3-

v

15 &drBORAMR adi atNeier [REacr onyns I i sted bel ow have the
folTow ng corresponding 5 neanings: Li N(TMS)2 -
l'i t hi um hexanet hyl di si | azi de PSPDI EA -
pol ystyrene- bound df t hyl &t ne AI BN -
2, 2' -azobi si sobut yr oMyt e i
1- hydr oxy- 7- azabenzott i az
Y Y EtO N

]

[-1a
To a stirred solution of 2-chlorophenylhydrazine hydroéhloride (22.4
g) and potassium carbonate (34.5 g) in ethanol (250 ml) was added diethyl
20 acetylenedicarboxylate (20 ml) and the resulting mixture was heated at reflux
for 18 hours. The reaction mixture was cooled, 6 N hydrochloric acid (75 ml) -
and water (500 ml) were added sequentially. The reaction mixture was
extracted with ethyl acetate, the organic layer washed with water, brine,
dried (Na2SQ,) and concentrated in vacuo. The resulting gum was stirred
25 with isopropyl ether (250 ml) to afford the title compound .(I-1a) as a tan

solid, (23 g) after filtering and drying in vacuo.
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10 EDC - 1-(3-di nethyl am nopropyl ) - 3-et hyl carbodiim de
hydrochl ori de General Experinental Procedures NWVR

WG pwanvaaere recorded on a Varian Uni t yTM 400PCT/THR00H001482

(available fromVarian Inc> Palo Alto, CA) at room
tenperature at 400 and 500 MHz 'H, - 15 respectively.

Chem cal shifts are expressed in parts per mllion (8)
reI ative to reS| dual soI vent1 as an |nterr}a‘l4 freference

: . | et rrultl plet; br
! Séro IJ &IBe% Ie%te P% ‘broad singlet: br m

broad nmul ti plet;. 2s, two. nglets. In sone cases
only represent atlve 18-N\VR peaks .are given. 20 Mass
spectra were recorded by \directpf! ow anal ysi s using
positive and negatphve at eric gpressure chen cal

i oni A Ht ers APcl/ M5 nodel
ZND nmass spect ronet er/ equhpped with G lson 215 |iquid
handl i ng system wag; t he experinents
Mass spectronetry anal ysis was & bt ai ned by

RP- HPLC gradi ent 25 nethod for orrat ogr aphi c
separation. Ml ecul ar weight identitication was
recorded by positive and ngg@gf i ve el ectrospray
ionization (ESI)'scan nodes. A Waters/M cronass

ESI / M® astisled Zdition ofCZ(2rakloraspbenyl pisysiroxyrdiHopwdzole-3-

GrbCnlertbefirpste it (2 Al GRS TS EiAradde (D) v

Qloﬁé}ﬂbﬁdétWéné(ﬁO@rmDQN@s" a@déHThlﬂﬁetﬁWBrﬁiéihﬂ@ (1OBmMA &ver a
descrl d, the expected intensity ratio was observed

ggrm@t dihg resulting mlmram/lmmgt reflux for 3 hours,

‘5{44 P anriilihal Bl OSSR B 8B s

dRRY arrdflRixBighess chiimeskior QOQ\OW@DthQﬂaéIOfeaaﬂtlbn mixture
exanpl es. Optical rotations were determ ned on '

was keoled npeunedover s E0mtand stireadhior 361 minytesn The mlxture

8 SO iU e Lol b M e
cviee niaprwsiad satfafeodhdvsndentfatedin vazmmcterﬁffc&tilao@amcml— The
and solvent. Colu chr omat ogr ap h% :\3/\607

g/ 100 m
%W@%pﬁﬁ%e%hrﬂueh a0 @Rlugr aiNilica 9el aelyefing wi
hexanes:dichloromethane to afford the title compound (I-1b) as a yellow
solid, 8.3 g. |

Preparation of Intermediate 5-Bromo-1-(2-chloro-phenyl)-4-(isopropylamino-

methyl)-1H-pyrazole-3-carboxylic acid ethyl ester (I-1¢):
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(40 m J.T. Baker, Phillipsburg, NJ) or Silica Gel 50
(EM Sci encesTM G bbstown, NJ) in glass columms or in

wBBr@tageIM col uims (1 SC, Inc., to Shelton, CT)PCmtE004/001482

| ow nitrogen pressure. Radia chronmatography was
perfornmed using a ChromatotronTM (Harri son Research).
Preparation of Key Internedi ates Preparation of

I nt ermedi at e 1-(2-Chl oro- phenyl) - 5-hydroxy-1

H pyrazol e-3- 15 carboxylic acid ety ester (1-1 a):
OH Od ON EON-la Tga stirrfed solution of
2-ch|oropheny1hydra§t rochl grrde (22.4 g) and
pot assi um car bonate (34. [ Nethan@kg(ZSO m) was
added di et hyl 20 acetyl enedi carpoxylate”(20 m) and
the resulting mxture d at reflux for 18
hours. The reaction m'l\)kture/ was cooled, 6 N

hydrochl oric acid (75 ﬁk) nd water (500 ml) were
added sequentially. ThelNr ion m xture was
extracted with ethyl agetate,Bthe organic |ayer washed

wth water, brine/drigd (Na2SO4) and concentrated in
vacuo. The resul gu gS stirred 25 with
R50

i sopropyl ether to afford the title conpound
.(I-1 a) as a tan d, (23 g) after filtering and

~drying in vacuo. WO 2004/ 094429 54 PCT/|1B2004/ 001482

Preparation of Internediat d-1¢

oy a2y B N e e o form it
yrakoletiNcarBio®ylic acid ethyl ester (2 g), isopropylamine (0.95 ml) and
acetic acid (0.4 ml) in 1,2-dichloroethane (16 ml) was added sodium
triacetoxyborohydride (1.8 g) and the resulting slurry was stirred for 18
hours. The reaction was diluted into ethyl acetate, washed with saturated
aqueous sodium bicarbonate, brine, dried (Na2SO4) and concentrated in

vacuo to afford the title compound (I-1¢) as a golden oil, 2.5 g.

Preparation of Intermediate 3-Bromo-2-(2-chloro-phenyl)-5-isopropyl-4,5-

dihvdro—ZH—pvrrolo[3,4-c]pvrazol¥6-one (l—1d):, K
" Cl

-1

A solution of 5-bromo-1-(2-chloro-phenyl)-4-(isopropylamino-methyl)-

- TH-pyrazole-3-carboxylic acid ethyl ester (2.2 g) and 1 N aqueous sodium

hydroxide (33 ml) in ethanol (55 ml) was heated at 50°C for 2 hours. The
reaction was cooled, acidified to pH~2 with concentrated hydrochloric acid

and concentrated to a solid in vacuo. The solids were slurried with ethanol
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5 To a stirred solution of
1- (2-chl or o- phenyl ) - 5-hydroxy-1 H pyrazol e- 3-

W@ 200B0%4429 ¢ aci d ethyl ester |-1 a (18.2 g) anBCT/IB2004/001482
phosphor us oxybrom de (39 g)56i n 1, 2-di chl or oet hane
(200 mM) was added di net hyl formam de-(10.5 m) over a
15-mn period. The resulting m xture was heated at
reflux for 3 hours, cooled, then an additional -portiaon
(60 rphofiisied @addRg Bltwie was(@magnirates! iny/asyada atiead a white
Srozé ?X‘oﬁﬂg was continued f.or 20 hours. -The bl ack

t m xture was cool ed, poured over ice (150 Q)
and sto Brsgifretiasol @dnofithe edovdlselidi(X0ug)e trietgamide ¢ ridin
wi t h di chl or onet hane (ai(qf) t he conbi ned organic | ayers
diehlerpmethane fag mels Wamasider s-eroprnepbreriiceed ayalic

f Qrcho |
?ﬂﬂd%%‘?‘é‘fﬁ%ﬁﬁﬁgﬁé # bify) 35151 apd i RE0RRG souipn
vildis Birxedh € 20 eddirgr dihet leaton Waafdllutedj Inhethyl adetate, washed

1-1 | lid, 8.3
vargEg\lljggqjlg(gqh[gfldprﬁaciqia erg{egjwaql?gods sodium t%carbonate brine

é]oaﬂf?(ffg)(l{{ ﬁ?oﬁlﬁgggfl%goo - cglréb%@él C a%e%%eg?lédr 2.09.
Cl-1c): WO 2004/ 094429 PCT/ 1 B2004/ 001482 55 CH3 EtO

ol uti
hloro-p

tﬁwe@ﬁwbmfy/ @m&@w n'vﬂ- ﬁﬁb?ra%?élb c%;‘-b&fynﬁ?a&a ez‘h vl ester (I-
I sopropylamne (0.95 mM ) and 5 acetic acid (0O

dal: 1, 2-di chl oroet hane (16 m) was added sodi um
triacet oxyborohydride (1.8 g) and the r(ﬁsultl ng slurry
was stirred for 18 hours. The reaction was dil uted
into ethyl acetate, washed with saturated aqueous

sodi um bi carbonate, brine, dried (Jj{a2S8
concentrated in vacuo to afford
(1-1 c) as a-golden oil, 2.5 g.

(CH;)SSi/\/O

Cl

OEt

I-3a

A slurry of sodium hydride (45 mg of 60% in oil) in dimethyl sulfoxide
(2 ml) was stirred at 75°C for 45 minutes, cooled to room temperat'ure, then
(2-(trimethylsilyl)-ethoxymethyl)triphenylphosphonium chloride (480 mg) was
added in one portion to produce a red solution. After 10 minutes, a solution
of 5-(4-chloro-phenyl)-1-(2-chloro-phenyl)-4-formyl-1H-pyrazole-3-carboxylic
acid ethyl ester (218 mg) in dimethylsulfoxide (1 ml) was added drbpwise
and the resulting solution was stirred for 1 hour. Saturated aqueous
ammonium chloride was addéd and the reaction mixture was patrtitioned

between diethyl ether and water. The organic phase was dried (Na;SOy,)
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10 Preparation of Internediate

3- Brono- 2- ( 2- chl or o- phenyl ) - 5-i sopr opyl -4, 5-
walRtwasa22H- pyrrol o[ 3, 4-cl pyrazol - 6- one (| -1d)PCDIE2004/001482

H3C N\ NN H3CBr 1-1d 35 A solution of

5- brono-1-(2-chl oro-phenyl ) -4- (i sopropyl am no- net hyl ) -

1 H pyrazol e-3-carboxylic acid ethyl ester (2.2 g) and

| N aqueous sodium hydroxide (33 m) in ethanol (55

amid)commentrataceiy acusde afferd a2 pveRiesil. Thilica gebehiroBiatography

(500 690 SHEILhohre0 B BetuhR ARG AIERa) o sotven
oflagy@mghe solids were slurried with ethanol WO
2004/ 094429 PCT/ | B2004/ 001482 56 (50 n), filtered

and t he flltrate was concentrated in vacuo to afford a

&b@rhpnmmbbme/e( Z%antbde)a$c®d@Vﬁ¢l dstpr (igghjephosphori c

acid cyclic 5 anhydride (5 n1 of 50% sol ution in ethyl
~acetate) and the' resulkilhg .a onO was stirred for
20 hours. The reaction was d| luteg ’n ethyl acetate,
washed wth 1 N hydrochl ogj de agi d, saturated aqueous

‘ trlnethyIS|IanyI et~-
ic acid ethyl este

1-3b
A solution of 5-(4-chloro-phenyl)-1-(2-chloro-phenyl)-4-[2-(2- V
trimethylsilanyl-ethoxy)-vinyl]-1H-pyrazole-3-carboxylic acid ethyl ester |-3a .

(210 mg) in 95:5 acetonitrile:conc. hydrofluoric acid (3 ml) was stirred for 2
hours. The reaction wés partitioned betWeen saturated aqueous sodium
hydrogen carbonate and ethyl acetate. The organic phase‘was washed with
brine, dried (Na;S0ys) and concentrated in vacuo to aﬁord the title compound

(I-3b), which was taken directly on to the next reaction.

Preparation of Intermediate 1 ~(2—Chlofd—phenvl)-5-(4—chloro-phenvl)—4-

methyl-1H-pyrazole-3-carboxylic acid ethyl ester (I-4a):
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Ot d 1-3a 15 A slurry of sodium hydride (45 ng of
60%in oil) in dinethyl sulfoxide (2 m) was stirred

wW@r004AQ42or 45 m nutes, cool %g to room t enper aPCir/E32004/001482

t hen
(2-(trimethylsilyl)-ethoxymethyl)triphenyl phosphoni um
chloride (480 ng) was added in one portion to
produce. a red solution. After 10 m nutes, a solution

of 5-(4-chloro-phenyl)-1-(2¢/Chkoro-phenyl)-4-fornyl-1
H pyrazol e- 3- car boxyl i c 2et hyl ester (218 ng)

in dinmethylsulfoxide (1 M) was/addgd dropw se and
the resulting solution was Stfred for 1 hour.

Saturat ed aqueous ammoni um ch{oride was added and the
reaction m xture was/parygiti onéld\Nbetvveen di et hyl

et her and wat er.,_Thg- \g\ ni ¢/ phage was dried (Na2SO4)
WO 2004/ 094429 gCT/ BZOO 7 00138 concentr at ed
in vacuo to afford a‘parpl e oil~
chr omat ogr aphy (30% et hyl §$ ‘
the title conpound (1-3a) a

Preparation of Internediate
5- (4- Chl or o- phenyl ) - 1- ( 2- cH¥4= o- phenyl ) - 4- ( 2-

?i"'se Stlatin o ISR Rp R oTS B ek PBrTadR -
thé 000" lﬁp%lé’é added & £8bRitiBn W%Wdﬁl\flé)g[(a N1Zoludion in -
tr| thyIS|Ia et hoxy) -vinyl ] -

wxanes) af f or ded
goldemn oil, 210 ng. 5

- FHpyt@2 allg1® cmnda))rydned"l)d&ihdr étGﬁ)yrInl)eait—gﬂ °G.3%he (r@addion

AR BiTFeLat b Color ot Borrfien Biediilalils (f5 i 110

A Whe %@Geg%trdﬁﬁlgesqtdérr%béﬁoﬁﬂﬁﬁﬁ% w%%dé,léWi'y dpeaasn

car bonate and ethyl acetate. The organic phase was
wiarsih éol ravn tiemperatere aind elir foNaZ $Ouys.ahbechetbghethat waa n

AR Relui g et R RO SREAT ddRe Wiy Bt A

, I?P@géﬂéﬁ/ isBlid %fredlmaiéd%m 8t Solution and was collected by filtration

| oro- phenyl) - 5-(4-chl oro-pheny
(9. 9 g, 36%). ThlS solid, which was used without further purification, was

dissolved in isopropyl alcohol (200 ml), and 2-chlorophenylhydrazine (5.9 g,
36.1 mmol) and conc. H2SO4 (0.4 ml) was added. The reactiod mixture was
heated uhder reflux for 17 hours. After cooling to room temperature, -
NaHCO; (1 g) was added The reaction mlxture was concentrated under -
vacuum. The reSIdue was diluted with EtOAc and the organic solution was
washed w1th sat'd aq NaHCOj3 and sat'd aq NaCl, dried, filtered, and
concentrated in vacud. The residue was triturated with cyclohexane to give
I-4a as an off-white solid (9.5 g, 25%): +APCI MS (M+1) 375.0. |

Preparation of Intermediate 4-Bromomethyl-1-(2-chloro-phenyl)-5-(4-chloro-

phenvl)-1H-pyrazole-3-carboxylic acid ethyl ester (I-4b):
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met hyl - | H pyrazol e- 3-carboxylic acid ethyl ester
(1-4a): WD 2004/094429 PCT/|B2004/001482 58 CI NN\

W@R00DBP442H3C O -4a A solution of 4-chl or opr opPOPIB2NGOVI®1482

(16.9 g, 100 mmol) in diethylether (20 m) was added
to a solution of LIN(TM5)2 (1 Msolution in 5 THF, 100
m, 100 mol) in diethylether (400 m) at -78 C. The
reaction mxture was stirred at -78 C for 0.75 hour,
then diethyl oxalate (15 m, 100 DL Was added
dropwi se. The reactiongmxture Wwagy sl o 3y allowed to
warmto roomtenperature and ir for 17 hours. The

di et hyl ether was renpgved pn er vacuum and the

resi due was dil uted ) divet (Ml ether. A to |ight

yel l ow solid pre Lo' P of sol ution and was
collected by filtrati 9.0,C369% . This solid,

whi ch was-used wi t hout fur purification, was

di ssol ved in isopropyl alcd (200 M), and

2-chl or ophenyl hydrazine (5.9, 36.1 mmol) and conc.
H2SO4 (0.4 m) was added. Thg reaction m xture was

heat ed under reflux for 17! rs. After cooling to

r oom & eRRFa b §2-cHordaiieaR) (5L (AL hies-phdagn-4-aehyl-1H-

reaction m xture was concentrated under Vvacuum The

peszales-oabodylicedd athyl lestarduta @h8l ot RetComegant), dN-
| ution h i f
SR Pl g MR B T i Exdo

P Si&8e a8 Undet vsfalxelr Wr tHouey, CTRB esadtori Wagicveledo4aom
as an off-white solid (9.5 g, 25%: +APCI M (M+l)

termperatupe fitleegrhtctarapveany solidsyaad namcentrated under’vacuum.
- Br | -1- - Gk Q- ) - -
THEEOIBRTRS RS as BaMP U RSN ot SIS Elash 40
{dind B)soNdRt P86 A0SR, ETDACRRI@HE8Ad 8% EtOAc/hexanes to
give the desired product (I-4b) as an amorphous solid (2.2 g, 64%): +APCI

MS (M+1) 455.0.

Preparation of Intermediate 1 -(2-Chloro—phehvl)-5-(4-chloro—phenyl)-4—

(isopropylamino-methyl)-1H-pyrazole-3-carboxylic acid ethyl ester (I-4c):

A mixture of 4-bromomethyl-1-(2-chloro-phenyl)-5-(4-chloro-phenyl)-
1H-pyrazole-3-carboxylic acid ethyl ester |-4b (200 mg, 0.44 mmol),
isopropyl amine (26 mg, 0.44 mmol), KoCO3 (182 mg, 1.32 mmol) in CHzCN

(5 ml) was stirred for 17 hours at room temperature. The reaction mixture
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50 O/-CH3 Br ON d C |-4b A mi xture of

1- (2-chl or o- phenyl ) -5-(4-chl oro- phenyl ) - 4- et hyl -
w@ooanedsed 3- car boxylic acid ethyl ester |-4a (EC"B(IIgZ,OO4/001482

7.46 mmol), N 5 bronosuccini%ide (1.6 g, 8.95 mmol),

AIBN (245 ng, 1.49 mol) in CC4 (60 mM) was heated

under reflux for 17 hours. The reaction was cooled to

room tenperature, filtered to renove any solids, and
wasritientd & enovelesolubin materiatmadgangentraiaddurdatagcuum.

 Thelrhge et MIRQACRATBIT bRERR Yol o s Vs

wWRh M) Bayares NlaQ)lng@d thl staRiehadtdry mmo( ITHE3rude
an anor phous s 649 : +APCI, M5 (Mt1)
raﬁ@u@wa@rmaﬁledtqmﬁl%gelm%é@m@mga@réhy using a solvent gradient of

PPN LA ot (a0

ﬁﬁd’rh@§§6ﬁd A ¥he) 21%GHBAPBCIMS- (M+HA @BBZNO HN-N
@ %O 15A§nxtg)re o(?HS ( )

4 bronnnethyl-l-(z chl oro- phenyl) 5- (4-chl or o- phenyl)

(iéaﬁfabvlaltﬂlﬁormethlll)%wmmle—@ @1‘6@?‘#’/10(&52/0#‘(/}4@)}&3 st irred
for 17 hours at roomtenperature. The reaction m xture
WO 2004/ 094429 PCT/ | 8200%01482 60 was filtered to

renove i nsol ubl e maiqe@ - and co#centr ated under
vacuum ‘ ‘

Cl Ci

l-4d
A solution of 1-(2-chloro-phenyl)-5-(4-chloro-phenyl)-4-

(isopropylamino-methyl)-1 H-pyrézole-S-carboxyIic acid ethyl ester |-4c¢ (32
mg, 0.074 mmol) in a 1:4 solution of 1M KOH/EtOH (10 ml) was stirred at 50 ‘
°C for 6 hours and at 37 °C for 72 hours. The reaction mixture was treated
with conc. HCI until the pH of the solution was approximately 1 and then
concentrated in vacuo. The residue was diluted with EtOH and filtered. The
filtrate was concentrated under vacuum to give 1-4a as a white solid (40 mg,
100%): +APCI MS (M+1) 404.1.

Preparation of Intermediate 2-Chloro-N-(4-chloro-phenyl)-benzamidine (I-

Sa);




The residue was diluted with Et OAc and the organic

sol ution was washed with H 20 and sat'd aq. Nad,
waleioaai9442and concentrated in vacuo. The crude PEFIBXGI/001482

was purified on Si02-gel chfbmatography using a

sol vent gradient of 5 20% Et OAc/ hexanes to 75%

Et OAc/ hexanes to give the product (l-4c) as an

anor phous solid (40 ng, 21 0/?_| +APClI M5 (Mr1.) 432.2.

Preparation of Internedi ate N
| - (2- Chl oro-phenyl)-5-(4 0 enyI ) - 4-
(i sopropyl am no- net hyl }

pyr g -13 carboxylic acid
¥ N a da 101-4d A
H- (4- chl or o- phenyl ) - 4-

(1-4d): CH3 H3C-~ 0 )N
solution of 1-(2-chlgro- phen
(i sopropyl am no-net hyl )-1 H pycaZol e- 3- carboxylic acid
ethyl ester 174c (32 ng, 0.074 mmol ) in a 1:4 :

solution of 1MKO—I/EtO—I(1{5&rﬂ) was stirred at 50 15

C for u and a 7 for ou The reacti

Xt oYy BRgs (2N Fetahes. G800 Mo ek sRded

otrgﬁ Wi thtd SHUNGS oRBRMTLIBHR ner@r(‘i'8t2h§n143 mmol ln toluene
centrated 1 n vacuo. The résidue was ut ed

5 (EBODrhixnddér & tNeratohosphere &ti 090 atlee vmtmnneatmeat/miwarmed
a white solid (40 ng,

Ny e T RO
AR Y R R A H‘%?gﬁza@%b%ﬁ% the
reaction mixture was heated at 80°C for 17 hours, during which time it
became homogeneous. IThe reaction mixture was then cooled to room

10 temperature and poured over a slurry of silica gel in CHCls/methanol (2:1).
After filtration, the filter cake was washed with a mixture of CH,Cl./MeOH
(2:1). The combined filtrates were concentrated in vacuo, and the solid
yellow residue was triturated with hexanes/ether (2:1). The product [-5a

(25.1 g, 66%) was used in the next reaction without further purification.

15
Preparation of Intermediate 1-(4-Chloro-phenyl)-2-(2-chloro-phenyl)-4-
hvdroxv—4,5—dihvdro—1 H-imidazole-4-carboxylic acid ethyl ester (I-5b):
| CO,Et *
OH )
- N
Q S
Cl
. 1-5b
20 A mixture of 2-chloro-N-(4-chloro-phenyl)-benzamidine (I-5a), 25.1 g,

95 mmol) and NaHCO; (84 g, 189 mmol) in 2-propanol (473 ml) was treated
with 3-bromo-2-oxo-propionic acid ethyl ester (14.3 ml, 22 g, 113 mmol). The

reaction mixture was heated at 80°C for 17 hours. After cooling to room
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15

20

25

Cl C I-5a Trinmethylalum num (2Min hexanes, 100 m,

200 nmmol ) was added dropwi se to a sol ution of
wd2ohlopred phenyl amine (18.2 g, 143 nmmol) in t oPCETE2064/001482

(550 M) under a N2 atnosph& e at 0OC. The reaction

m xture was warnmed to roomtenperature and stirred

for 3.5 hours. A solution of 2- chlorobenzonitrile

(23.6 g, 171 mmol) in toluene (140 n) was added and
tér’nperatw@cth@solnem wae remevéd it eacls. BoTrésidug wasaliuted

Wi el Rad e aOtEsel D o nes 0ot SHper g e Ater "
3edarfav§6n&n%ﬂat&d ¥ @cusl tb'pﬁ@wgé'thé @rcsadfat 3 yeeichrne)

ter filtration, |ter cake was washed

pbwenw)a (mmlarcepbenmﬂmyzrm5 c(ulzerp -1 Hi@idazels-fexgrboxylic
at t dth lid

agid o5l 72er BEE. 528 PR [} BRI R cxanes) echer |

(2:1). The product I-5a (25.1 g, 66% was used in the

next reaction without further purification.
&Q&Qﬂgmaﬂﬂ - Chigre-pheayile(2-chloro-phenyl)- 1H—lmldazole 4-

Cl- Ior I)I 2-chl or o- phenyl) - 4-

i m dazol e- 4- carboxylic acid
ethyl ester (I-5b). CO’Et " OHcO A C [-5b 20 A
m xture of 2-chloro-N-(4-chl oro/phenyl)-benzam di ne
(I-5a), 25.1 g, 95 nmol) an (84 g, 189 nmol)

in 2-propanol (473 m) was trNeayB’d W|th
3- br ono- 2- oxo0- pr opi oni Sird ethyl ter (14.3 m, 22
g, 113 mmol ). The reaf m xfur s heated at 80C

for 17 hours. AfterciedoNTig to WO 2004/ 094429
PCT/ 1 B2004/ 001482 62 tenper at t he sol vent was
renmoved i n vacuo. The residue

1-5¢
The crude 1-(4-chloro-phenyl)-2-(2-chloro-phenyl)-4-hydroxy-4,5-

dihydro-1H-imidazole-4-carboxylic acid ethyl ester (I-5b, 36 g, 94.7 mmol)
obtained from the previous. step and p-toluenesulfonic acid monohydrate
(4.5 g, 24 mmol) in toluene (630 ml) was heated under reflux for 17 hours.
The reaction mixture was cooled to room temperature and concentrated in
vacuo. The crude residue was taken up in CH,Cl, and the organic solution
was washed with H>0, sat'd ag. NaHCO3, and sat'd aq NaCl, dried over
MgSO, and concentrated jn vacuo. The crude residue was purified by plug
filtration through silica gel using a gradient of 2% EtOAC/CH2Clz to 10%
EtOAc/CH.Cl,. The fractions containing the prod‘uct‘ were co'ncentrated, and
the oily residue was diluted with 1:3 EtOAc/hekanes (200 ml). After 1 hour,
a solid precipitated out of solution and Was'collected by filtration to provide 1-
(4-chloro-phenyl)-2-(2-chloro-phenyl)-1H-imidazole-4- carboxyhc acid ethyl
ester |-5¢ (18.63 g, 69.7%).



with CH2Cl 2 and the organic solution was washed with

H2O, dried over MSO, and concentrated in vacuo to
w@e@niog29 he product, 1-(4-chloro- PCT/IB2004/001482

phenyl ) - 2-. (2- chl or o- phenyl $2 4- hydr oxy- 4, 5- di hydro- 1

H i m dazol e-4-carboxylic 5 acid ethyl ester 1-5b, as a

dark red residue (36 g). Preparation of

1- (4- Chl or o- phenyl ) -2-(2-chl oro-phenyl )-1 L.

Reepaviatian off §-Bromard d:ciNare-phenyl) wt(Zgehiao-phenyl)- ghimidazole-

t o X N ¢ The crude -
—1—9%’5%%9%'\-&688%%%: chl or o- phenyl ) - 4- hydr oxy- 4, 5-
di hydro-1 Hi m dazol e- 4-carboxyl €O, Bici d et hyl ester
(1-5b, 36 g, 94.7 nmmol) oBkai néd fromthe previ ous,
step and p-tol uenesul foni ¢ agFd \nonohydrate (4.5 g,
24 mmol) in toluene (630 M)N/vaNheat ed under refl ux

for 17 hours. 15 The r ron was cooled to
roomtenperature and cp trated
resi due was taken up-i neA2Cl

vacuo. The crude
the organic ~

solution was washed with H20, d ag. NaHCO3, and
sat'd ag NaCl ., dried over MSO¥ and concentrated in
vacuo. The crude residue purified by plug
filtration through silicamE%ﬁ using a gradient of 2%

s . Et O\ ke 23 59nil 8% 2o At Pa sblifiohr GFef-{42B8loro-
contai ning the product Were concentrated, and the
nhieny!)2=§-dhierarpbenyl)-dHeignidhzdie--Garborpi Aeisl @l etd(-5e,

. t 1 hour S0l | i pitated t_of
Lobup b andn e el el mh e ol b, The
réactidtr Slt@reOwas 8fidrbd far {2h6tits? peuiidedVdnicd-water, and treated

H i mi dazol e- 4-carboxylic acid ethyl ester 1-5c (18.63

vth 856739. NaGHwoth ot coge zplytior thBrsbyelnye.48he aggeous:

o sl PR Bhs SRuSRr 0t GHEGlPLand g FAPBINSRRSTAE HerSy
diieddrit cdhosmitiatey i vaqe td ghitditte dsdied ¢dmpdiind [-5d as an oil
(4.7 g): +APCI MS (M+1) 441.1; "H NMR (CDsCl) 5 1.41 (3H, 1), 4.43 (2H, q),
7.08-7.12 (2H, m), 7.20 - 7.40 (7H, m).

1| t=—

15 Preparation of Intermediate 1-(4-Chloro-phenyl)-2-(2-chloro-phenyl)-5-formyi-

1H-imidazole-4-carboxylic acid ethyl ester (I-5e):

Q CO,Et
HM
N

1-5¢
To a solution of 5-bromo-1-(4-chloro-phenyl)-2-(2-chloro-phenyl)-1H-

20 imidazole-4-carboxylic acid ethyl ester (I-5d, 4.4 g, 0.01 mmol) in anhydrous



Br CREt CKa CI N Db -5d 5 Bromne (3.6 m, 0.07
mol ) was added to a solution of 1-(4-chloro-

WQ@b@aphy29- ( 2- chl or o- phenyl ) -1 H i m dazol e- 4- ce€DBPO4/@1482
acid ethyl ester (1-5c, 3.6*g, 0.01 nol) in, glacial
acetic acid (50 nl) at roomtenperature. The reaction
m xture was stirred for 17 hours, poured over
ice-water, and treated wth 25%a NaCH until the
THRIHED mb) and andeua Madatyneispbere athé%a‘t@:m§lwlysaﬂldﬁd iont.-

e B Chaa) Oyl SR icE IR e 6 D2 TR ARS: £ hghr at
-7ReG I8 7 FTPARMob s BRded cfbbwisk:! ThetbeactdP i

Wés stirfed 8t 77814 (@t2.5Mourd,.R@nch@d #ith(satld ag..NHEC! (10 mi),

Preparation of Internediate

s allopueddnl dewlypraiy k9 ron fepReyep RBHAFINALYE PPBFaf iNto patd ag.

Nigm ﬁ?q\rg@ﬁeo@:gﬁlgﬁéﬁ( kp)a%aé'&g:ga]@t%‘?f With Eﬁz% %ﬁx)(éncpﬁ'?e cdinbined

drghnieraxtrbc{ztwetd ored Nes80,) aZ}d(cﬂmcbhtretEcpkvar@dub e @de
| m dazol e- 4-car box&sl c acid eth ester

resiguenmast puiifiehwny B@rqmamgg@guglgg a églvent gradleng of 1:3
é%%ﬁ(é/ﬁ%gér%ﬂs(’@% ??tg@@ﬁéﬁn(&%qg gmgzj 'H%s%@ep'roéué\ﬁ Se as a

1t nNosS t ert
10 yialé Iyeumw(alﬁorphooé gllas% (RIGQ): mmmt M8 wbm)m@ 2 o HZNMR

(i) b Bwiin 6. 4TRE Bl OB A . 72457 S Phet),
fﬁl OK/%' or 2.5 hours, quenched with sat'd aq. NH4C
6 all owed to sIOV\Ay warm t-o room t enperature,

and meéfdlmmcngaﬁnntmmemauestae prebhl@d usihg panpzhnes
asnoallgécl)uosntomﬁgsg )éteggﬁtgeecp above for the synt)r(1eS|s of 1 F4ecﬁlgpéobﬂgrqyl)-
15 2-(2-chloro-phenyl)-5-formyl-1H-imidazole-4-carboxylic acid ethyl ester (I_—_ -
Se):
2-(4-chloro-phenyl)-1-(2-fluoro-phenyl)-5-formyl-1H-imidazole-4-
carboxylic acid ethyl ester (I-5e-2); . -
2-(4-chloro-phenyl)-1-(2-chloro-phenyl)-5-formyl-1H-imidazole-4-
: 20' carboxylic acid ethyl ester (I-5e-3). |

Preparation of intermediate 2—(4—Chloro-phen'vl)-5—cvclopentvlaminomethvl—1 -

(2—fluor6-phenyl)-1 H-imidazole-4-carboxylic acid ethyl ester (I-5f):

Cl



organic extracts were dried (Na2SO4) and concentrat ed
in vacuo, The crude residue was purified via flash
wa@ booatoetsoyr aphy using a sol vent gradi ent of 1:BCT/IB2004/001482

Et OAc/ hexanes to 1:1 Et OAc/ffexanes to give the desired
product 1-5e as a io0 pale yellow anorphous glass (2.0
g): +APCI MS (M+l) 389.2; 1H NWR (CD2CI2) 6 1.41 (3H,

t), 4.45 (2H, q), 7.09-7.14 (2H, m, 7.24-7.39 (7H,

m, 10.50 (1 H, s). The f®3owi ng two internediates

ot e SEREE 8t S SRR BOGk AR Brb e -
rf_aL 5=,hh QP BRI eth§| é’sté2r-5é1120(r1@09hﬁgy2 B85nfr@ll)ﬁy| -

azol e-4-'carboxylic aci ester 0- 5e)
cgelopentylammep(aémyng 95znmpDoNaBbiy6@ﬁ5¢|)s) 7@6fr69n§4761mmol) in

s R R R T RS ThY fephvas

cb'nb@ht@'été@'ﬁvécu@@n@Qﬁ@@é@l&iu@m@@ldﬂluﬁd‘lwithQEH!@E The organic
(I-5e-3). Preparation of internediate

samwnmsawasbﬁ@whh)sa;’dcqa:|Nﬁié¢i@y|aaﬁ*1€r¢éﬁ1@qwaql dried, and
2-11 d
cpbpenteS e Vgt ‘Tl E68L Fo iR G S04 0¥
(F’l@’éh 43R 04104 48lRentigradlerbof 80%E DA atmexenes to 80%
2- (4-chl oro-phenyl)-1-(2-fl uorao-pheny 5-fo ny
10 EtRPedhenanecst @&*\@OWIQQ:S"&&MO@‘HﬂyF_E&?%@ Me“%lcz' J(ﬁﬁJ@dﬁg,
entyl 251 , 2.95 I
"@E)H%é%&; W%&Hn)@%%?%nn%/m?)m |mr:13 (5 di cﬂ?or oet hanmgov\zas
stirred for 17 h at roomtenperature. The reaction was
concer%t r at ?d in vact;u

15  Si 02-gel

" To a solution of (methoxymethyl)triphenylphosphonium chloride (533
mg, 1.55 mmol) in THF (10 ml) at 0°C was added Iithiu‘m
- 20 hexamethyldisilazide (1.55 ml, 1Msolution,' 1.55 fnmol). The reaction ;
mixture was stirred for 0.5 h and cooled to ~78°C. A solution of 2-(4-chloro-
phenyl)-1-(2-chloro-phenyl)-5-formyl-1H-imidazole-4-carboxylic acid ethyl |
ester |-5e (408 mg, 1.05 mmol) in THF (5 ml) was.slowly added via cannula.

The reaction mixture was stirred at —78°C for 5 min, then was allowed to
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15

20

(Flash 40s) using a solvent gradient of

30%kt OAc/ hexanes to 80% i o Et OAc/ hexanes to give the
waele@ined2pr oduct (1-5f) as yel l ow oi |l (680 nPCT/THRAG4/001482

+APCI M5 (M+1) 442. 2. Prepaq5at| on of Internediate

2- (4-Cnl or o- phenyl ) -1-(2-chl oro- phenyl ) - 5- ( 2-

nmet hoxy-vinyl)-1 Him dazol e 4- carboxylic acid ethyl

ester (1-5g): 151 00 O NNC To a solution of
wennttbmgneuehwgra’mr@ g atip mfs?ph@WSu mhenresctige nistse Wag,

atieBE R 4Q FES el BIORE: 1R AHEGE o i
s8FRated 2RE theaglieous layexivas extrastest mmdeewlth &tORAS Theand
cooled to -78C. A solution of 2-(4-chlo

combingd E10AC extipeis VeiReMgahedswith sa{dl ag. NaCI dried, and

PR3 450 R AL by i 40

chRimatosron piatesisig 1 drEtDAd/ hiseanesstogive tredpaiduct & d) as

5 mn, thenvvas all owed-to VWO 4/ 094429
tvm:qumrmmm@ue@s (66 Wy ﬁﬁ%’coamcggﬁ? i GhYS

11?]4&88 3 hours. The reaction mxture was quenched
and diluted with Et OAc. The organi c sol ution
separat ed and the aqueous |ayer was extracted

es using 1: exanes to give
the product (1 5g) as two bson?PfﬁHﬁonpounds (148 ng

34% and 157 ng, 36%: +APO
Preparation of Internedilate
2- (4- Chl or o- phenyl ) -1 ¢( 2-

"oxo-ethyl)-1 Himdazgl e-
(1-5h):

(Mr1) 417.2 io

ro- phenyl) - 5- (2-
& c/amboxyl ic acid ethyl ester

Cl
1-5h
A solution of 2-(4-chloro-phenyl)-1-(2-chloro-phenyl)-5-(2-methoxy- -
vinyl)-1 H-imidazole-4-carboxylic acid ethyl ester 1-5g (275 mg, 0.659 mmol)
and H,S0; (200 pl) in 5:1 THF/H20 (18 ml) was heated at 70°C for 3 hours.
The reaction mixture was cooled to room température and treated with 1M

KoCOj3 until the pH of the reaction mixture was ~6. The aqueous soIUtion

was extracted with CH.Cl, and the combined organic extracts were washed

with sat'd aq. NaCl, dried, and concentrated in vacuo to give a mixture of the
starting material and product (I-5h): +APCI MS (M+1) 403.3 | ‘ '

Preparation of intermediate 2-(4-Chloro-phenyl)-1 -(2-chloro-phenyl)-5-(2-

cvclopentvlamino—ethvl)~1 H-imidazole-4-carboxylic acid ethyl ester (I-5i):




CHOCrCH3 O C NNCOC -5h A solution of
2- (4-chl oro- phenyl)-1-(2-chl oro-phenyl) - 5-(2- met hoxy-
wa2oosiopak9 -1 H-i mi dazol e-4-carboxylic acid et hpCT/EE0er001482
1 5g (275 nmg, 0.659 nmol) &hd H2SO4 (200 1) in 5:1
THF/ H20 (18 m) was heated at 70C for 3 hours. The
reaction m xture was cooled to roomtenperature and
treated with 1 M K2CO3 until the pH of the reaction
m xture was -6. The ag us solution was extracted
with CH2Cl 2 and the co ed organic extracts were
washed 20 with sat'd agy NaCl, dried, and concentrated
in vacuo to give a m xgure CHstarting materi al
and product (1-5h): +AP 1) 403.3, Preparation
of internediate '
2- (- Cnl oro-phenyl)-1-(
cycl opent yl am no- et hy
acid ethyl ester (1-§ V\D 004/ 094429
PCT/ 1 B2004/ 001482 6 { 3° Or O G NiIiNC 1-5i
Sodi um tri acet oxybor ohydrl d 2 ng, 0.152 mmol) was
added to a 5 solution of ‘
2-(4-chl oro- phenyl) 1- (2-chl or@m- phenyl ) - 5- ( 2- oxo- et hyl
)-1H i m dazol e-4-carboxylic acid ethyl ester I-5h (34
ng, 0.084 mmol), cyclopentlydiam ne. (12 1, 0.118 mmol ),
and acetic acid (5 1; 0.09- mml) in :
- 1,2-dichlorethane (2 m) at roomtenperature. The

Li??é%@édmv&ﬁ%ﬁé%%@%h?‘%ﬁ%@ e, Bfre AiHestded to a
solutlon of 2-(4-chloro-phenyl)-1-(2-chloro-phenyl)-5-(2-oxo-ethyl)- -1H-

I-ch-/(i Q- phenyl ) - 5- (2-
m dazol e- 4- car boxylic

lmldazole 4-carboxylic acid ethyl ester -5h (34 mg, 0.084 mmol),
cyclopentylamine (12 pl, 0.118 mmol), and acetic acid (5 pl, 0.09' mmol) in
1,2-dichlorethane (2 ml) at room temperature The reaction mixture was
quenched with 1N NaOH and extracted with CH2Cl; (3x). The combined
CH,Cl, extracts were washed with sat'd ag NaCl, dried, and concentrated in
vacuo. The crude residue was purified on a 1 mm chromatotron plate using
100% EfOAc to give [-5i as a colorless oil (22 mg): +APCI MS (M+1)472.2.

Preparation of Intermediate 2-(4-Chloro-phenyl)-1 —(2-chloro—phenyl)—5-(2— '

cyclopentylamino-ethyl)-1H-imidazole-4-carboxylic acid (I-5j)



.10

15

to CH2Cl 2 extracts were washed with sat'd aq Nad ,
dried, and concentrated in vacuo. The crude residue

wer®4pued i ed on a 1 mm chromatotron pl ate usiPQI/IE2009601482.

Et OAC to give 1-5i as a col®¥less oil (22 ng): +APC
M5 (M+l) 472.2. Preparation of Internediate

2- (4-Chl or o- phenyl ) -1-(2-chl oro-phenyl)-5-(2 15

cycl opentyl am no-ethyl)-1 Him dazol e-4-carboxylic
acid (1-51) WD 2004/ 094 PCT/ 1 B2004/ 001482 68 9 HN

OOH G N NCO 1-51 sol ution of

2- (4-chl or o- phenyl ) - 1- ( 25ehl or o- phenyl ) - 5- ( 2-

cycl opentyl am no-et hyl) -1 Him dazol e-4-carboxylic
acid ethyl ester |-5i (5 0.46 mmol) in
absolute EtOH (2 nl) was @ KoH (500 1). The
85C for 4 hours and
o alquayter fraction of the
of Nhe sol ution was adjusted
g 10% HCI. The aqueous

t hen was concentrated
original volune. The pk
to approximately 3.5
et hanolic solution was
give the 1-51 as a solid (20
444. 4. Preparation of |Internmediafe

2- (4- Chl or o- phenyl ) -5-cycl opent y,am nonet hyl - |
-(2-fluoro-phenyl)-I Himdazol e='4-carboxylic acid
(1-5k): NHCOxH N/ F G l%i 1- 5k WD 2004/ 094429

~ PCT/1B2004/ 001482

To a solution of 2—(4-chloro-phenyl)-1e(2-chldro-phenyl)—5-(2—
cyclopentylamino-ethyl)-1H-imidazole-4-carboxylic acid ethyl ester |-5i (22
mg, 0.46 mmol) in absolute EtOH (_2 ml) was added 1N KOH (500 pl). The
reaction mixture was heated to 85°C for 4 hours and then was Concentratéd
to a quarter fraction of the original volume. The pH of the solution was '
adjusted to approximately 3.5 using 10% HCI. The aqueous ethanolic |
solution was concentrated to dryness to give the |-5j as a solid (20 rﬁg):
+APCI MS (M+1) 444 4.

Preparation of Intermediate 2-(4-Chloro-phenyl)-5-cyclopentylaminomethyi-

1-(2-fluoro-phenyl)-1H-imidazole-4-carboxylic acid ( [—5k).'

Cl
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69 A solution of

2- (4-chl or o- phenyl ) -5-cycl opent yl am nonet hyl - 1- ( 2-
wo bawaoHphenyl ) -1 H i mi dazol e- 4- car boxyl i ¢ aci PCETB2g04/001482

ester 1-5f (1.2 g, 2.68 m&) in 1:2 1 M KOH THF was

stirred at 55C for 17 hours. The reaction m xture was

concentrated under vacuum and acidified to pH1 with 5

concentrated hydrochloric acid. The residue was

sl ur Y sslution &f DX@-ahtbrofpHengt) eﬁjcyqiop@ﬁtwaemﬁmmethybé ~(2-

flg'e'rota%ﬁ%r?ylﬁﬁﬂ?rﬁg%fﬂ% Hobol i St Bl Bef 2\, 768
m4ri'16 Pk LE st E@EEP af B PIRPAT RéUrAN THe reaction

oun s of t present to Invention where Ais
mnxluregm ccBmcnestre’wdbmdean@ch(un‘sa@d b@ddledlf_tﬁa)’r[b‘r‘ewllth

Cg{‘]ggli?‘f{q%ﬁpg{;ld %ﬁg’ﬁ/@% aghe es‘?é‘LY ss'lusr% H)étOﬁl :gnd

flﬁé@bdl'bQ’e?r\é\MCm 'Hﬁé”ﬂl‘ﬂra@é %%Wbeﬁtr@!@;@ Urider Vactiia t@?ﬁve I-
N FF/ 15 1A-1 Anltro?en pur ge

Skaisuan oﬁ—vmlteascbjtddﬁﬁ@g(w%hl ABCHNEN (VY 154 T4 |
i sopropyl -4, 5-di hydr o- 2H pyrrol o[ 3, 4-c] pyr azol - 6- one
l-1d (100 ng), cesium fluoride (85 ng),

3, 4, \'iE%arrhrﬁléqu@ﬁFEﬂéyﬂmﬁwﬂia@atm 6f dotApomdsaofithe present

tetrakl s(tri phenyl phosphi ne) pal | adi urr(O) (32 ng) in
inventioniwhere {rpg@n (5 ingarken ansk & isgibondd in a

seal ed vi al at 80C for )F%éfe The reacti on was
cool ed and partitioned b n et hyl acetate/water,

Frbpaeitigauf Q- @haﬁl@rmﬁendﬂ)ﬁe@obm%g@@ /aBdrifumToeyttenat)el)5-
In vacuo to afford an oil. Reverse phase HPLC -
difyydigiZsrrpVaelofhésalryragels -9p8t(dAr i [ e: 0. 01 % aqueous

amoni um hydroxi de) afforded Hhe title conpound
(1A-1) as an off-white foam 19° n%/CH

1A-1
A nltrogen -purged solution of 3-bromo-2-(2-chloro-phenyl)-5-

isopropyl-4,5-dihydro-2H-pyrrolo[3,4-c]pyrazol-6-one |-1d (100 mg), cesium
fluoride (85 mg), 3,4,5-trifluorophenylboronic acid (74 mg) and

’ tetrakis(triphenylphosphine)palladium(O) (32 mg) in 1,2-dimethokyethanie (1

ml) were stirred in a sealed vial at 80°C for 6 hours. The reaction was
cooled and partitioned between ethyl acetate/water, the organic phase was
dried (Na,S04) and concentrated in vacuo to afford an oil. Reverse phase
HPLC (gradient of 40% to 100% acetonitrile:0.01% aqueous ammonium

hydroxide) afforded the title compound (1A-1) as an off-white foam, 19 mg.
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WO 2004/ 094429 PCT/ | B2004/ 001482 70 1H NMR in CDCl 3
(ppm: 6 7.6-7.4 (m 4H), 6.78-6.65 (m 2H), 4.76-4.64
W@ 2004/0944R9) , 4.40 (br s, 2H), 1.36 (d, 6H); ns PCICNE)04/001482
mz = 406.3 (Mrl)+. The conp8unds listed in Table 1

bel ow were prepared using procedures anal ogous to
t hose descri bed above for the synthesis of 5 Conpound

JA—l using the ap ?rlate startlng mat eri al s whi ch
at &INdRain ICIHTle ( pl@m&ﬁe &t GRI(, 4bt)epaiCel. 65s(rm§H) 4.76-4.64 (m,

SRS e 2 R B BB IB Y2 53065 0u8TY e
ﬁlb%e'gﬁércoﬁ{ hds'h@t‘e@ﬁﬁﬂ@bﬂ’é ¢%elcﬁ@Weﬁe reﬁiﬁrsd%fﬁ%* -N

RrockHuresphigiogous f@rth@seasﬁeﬁnbed @D@-@rzh@%n‘@eS@A@fB

ARl S SRR weRRcls yatavie

fdday gtiows Wehxnbiamrtodiibse skilled in t
&Yéﬂi'ni’(e:alfg)égy ?r@pé Sﬁ)rﬁ)éjggg?ﬁﬁla(grophenylﬁpk)j;’j gﬁl org-sdfei lled in the

@f[t,qur@”@ﬁéff;d in EPEOASY 2nalogoys ta pautes derribeshabeyg for other
gtéﬂmé%&e% -CH(CH3) 2 384.3 meth (phen | 1 A-8 - 4

orophenyl- vinyl -CH(CH3)2 302.3 1A-9
2-chl orophenyl 4-(trifluomaiské Hyl )- 2,2, 2- 460.4
R |
N._O
L U
RN
|
R®
Ex . LCMS
No. R° R R* m/z
N (M+1 )-i-
1A-2 | 2-chlorophenyl 2-chlorophenyl -CH(CH3), 386.3
' ’ 4-(methoxy-
1A-3 | 2-chlorophenyl methyl)phenyl -CH(CHj3)2 396.4
1A-4 .| 2-chlorophenyl 2-fluorophenyl -CH(CHj3), 370.3
1A-5 | 2-chlorophenyl | - meth%");py”dy" CH(CHs), | 3834
3-chloro-4-
1A-6 | 2-chlorophenyl flucrophenyl -CH(CH3)2 404.2 |
4-fluoro-3-
1A-7 | 2-chlorophenyl methylphenyl - -CH(CHj3)2 384.3
1A-8 | 2-chlorophenyl -+ vinyl -CH(CHj3),» 302.3
} i} 4-(trifluoromethyl)- 2,2,2-
1A-9 | 2-chlorophenyl phenyl . trifluoroethyl 460.4
) ) 4-(trifluoromethyl)- ,
1A-10 | 2-chlorophenyil ohenyl isopropyl ‘ 420.4

1A-11 | 2-chlorophenyl |  4-chlorophenyl ethyl 372.4
1A-12 | 2-chlorophenyl 2-chlorophenyl isopropyl 386.3




phenyl trifluoroethyl 1A-10 2-chl orophenyl

4-(trifluoronethyl)- isopropyl 420.4 phenyl 1A-11
wQ2@hloprephen | 4-chl orophenyl ethyl 372.4 1ApQRIB2004/001482
2-chloro hen | 2-chl orophefiyl isopropyl 386.3 WO

2004/ 094429 PCT/1B2004/001482 71 LCM5 Ex. RORL R4

mz M1+ 4- [A13 2-chlorophenyl (nethoxynethyl)-
i sopropyl 396.4 phenyl 1A-14 2-chl orophen |
2-TTdorophenyl isopropyl 370.3 1A-15 2-chl or ophb&MS
ExXehilor ophggtyl 2-11 uoroefyl 390.83 | |R*16 - miz
Nﬂchl orophen | 4-c¢hl orophenyl 2, 2+ di fl uor oet hyl @81)1
+A-17 2'b=hli IUI up)lenyl Z=gchtor opnen?/l 2,2, 2- 2
roet en
1845 |y -oBEsodnen k] éﬁi‘%eﬁm?ﬂ*%ﬂ V' eﬁﬁﬁﬁy%ﬁee%b“
|-huty| 4104 1Al20 2.R honll 4-et-hox—phen-l
16141 [ 28hlatopheny) | 92rfmom9, a/LyJ 4 dﬁﬂﬁ%@%hpn | 370.3
1iAs 0B [apyhicdepheny! 1 A- 2zhprepherybphenyd-fldoree 3
1?-ﬂ?ﬁ-24zﬁﬁ3répmémylil u-dajrcbkztrbplherlw 23222—dfﬁl|uor@&ihxelnyl408.1
- el ny: put A- P4 2- ophen
1A-¢ h QSHgﬁBP ?rﬁykl)ut y?y nggégﬁenlg\ 25 anﬂgkbm,@gqgﬁen I4|263
TATE T S RARbnEtITY| £8Gdlyphénds | 2- CHL-AEgPNen ¥ 440t N
LG T 2 chISTBORGT [ Hgthoxyphehii/, E-C BEOBITTVL] 4104
A0 perlesaphonyld; 2 e Dapnopiiy 1ooC G 2P 3524
1A-21 | 2-chlorophenyl | 4-ethoxyphenyl isopropyl 396.4
1A-22 2-chlorophenyl | 4-ethoxyphenyl 2,2,2- 436.4
trifluoroethyl '
1A-23 | 2-chlorophenyl 4-ethylphenyl t-butyl 394.5
1A-24 | 2-chlorophenyl | = 4-ethylphenyl i-butyl 394.5
1A-25 | 2-chlorophenyl 4-ethylphenyl ethyl 366.4
1A-26 | 2-chlorophenyl 4-ethylphenyl isopropyl 380.4
1A-27 2-chlorophenyl 4-ethylphenyl 2,2,2- 4204
trifluoroethyl ]
1A-28 2-chlorophenyl 4-ethylphenyl 2,2- 416 5
. - difluoropropyl |
" 4A-29 2-ch\|orophenyl\ . 4- t-butyl 494.3
isopropoxyphenyl
1A-30 2-chlorophenyl - 4- i-butyl 424 3
: isopropoxyphenyl
1A-31 2-chlorophenyl ' 4- ethyl 396.2
‘ isopropoxyphenyl
1A-32 2-chlorophenyl _ . 4- isopropyl 410.2
isopropoxyphenyl ‘
2-chlorophenyl . 4- 2,2,2-
1A-33 isopropoxyphenyl trifluoroethyl 450.2
1A-34 2-chlorophenyll ' 4- _ 2,2- 446.3
isopropoxyphenyl difluoropropyl
1A-35 2-chlorophenyl |  4-t-butylphenyl 2,22- - 4485
. : trifluoroethyl '
1A-36 2-chlorophenyl | 4-t-butylphenyl 2,2- 4445
~ difluoropropyl )
1A-37 2-chlorophenyl | 4-i-propyiphenyl 2,2,2- 434 5
trifluoroethyl )
1A-38 2-chlorophenyl | 4-i-propylphenyl 2,2- 4305
difluoropropyl )




di fl uoropropyl 1A-29 2-chl orophenyl, 4- t-butyl 424.3

i sopropox phen | 1A-30 2-chl orophenyl 4- i-butyl 424.3
wo sapopexyphenyl 1 A-31 2-chl orophenyl 4- et PgT/IEBO6GLE®1482

i sopropoxyphenyl 1A-32 2-cH orophenyl 4- isopropyl

410. 2 isopropoxyphenyl 1A-33 2-chl orophenyl 4- 2,2, 2-

450. 2 isopropox phen | trifluoroethyl 1A-34

2-chl orophenyl 4- 2,2- 446.3 isopropox phen |

di fl uoropropyl 1A-35 2-chl orophenyl 4-1-butyl phenyl

, 6 2

425-9 &J@Pﬁ Ilrolf‘) 3 4 a&a@awé 1&3@ 2 434, 5

- chr or ophenyl  4-i - propyl phenyl

2,2- 430.5 dlfluoro ro |

opropyl - 4 5-di hydro-2H— py
(1A-39): G NCH3 N N/

3 4 c7pyrazo| 6- one
O CH3

Cl

5 | 1A-39 |
To a stirred solution of 2-(2-chloro-phenyl)-5-isopropyl-3-vinyl-4,5-
dihydro-2H-pyrrolo[3,4-c]pyrazol-6-one 1A-8 (42 mg),\palladium acetate (3
mg) and 4-chloroiodobenzene (300 mg) were stirred for 18 hours. The '
_reaction was concentrated and chromatographed on silica gel (gradient 30%
10 to 60% ethyl acetate/hexanes) to afford the titte compound (1A-39), 44 mg‘.
‘ "H NMR in dg-DMSO (ppm): 8 7.78 (d, 1H), 7.63-7.38 (m, 5H) 7.13 (d, 1H),
6.61 (d, 1H), 4.62 (s, 2H), 4.40 (m, 1H) 1.23 (d, 6H); ms (LCMS) m/z =
412.3 (M+1)*.
Example 2 illustrates the preparation of compounds of the present
15 invention where A is nitrogen, B is carbon and X is —C(R%)(R®)-.
‘ Example 2
Preparation of 3-(4-chloro-phenyl)-2-(2- chloro—phenvl) 6~lsopropvl-2 4,5,6-

tetrahydro-pyrazolo[3,4-clpyridin-7-one (2A-1):
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waledwde22H- pyrrol o[ 3, 4-c] pyrazol

51 A-39 To a stirred solution of

2-(2-chl or o- phenyl ) -5-i sopropyl - 3-vi nyl -4, 5-
- 6-one. 1A- 8 (BQI/Mpp(4/001482
pal | adi um acetate (3 ng) amd 4-chl oroi odobenzene (300
ng) were stirred for 18 hours. The reaction was
concentrated and chromat ographed on silica gel
(gradient 30%io0 to 60% et hyl acetate/hexanes) to
afford the title compound (M39) \ 44 ng. 1H NMR in
d6-DVMSO (ppm: 8 7.78 (d, 1 H), 7 ~7.38 (m 5H),
7.13 (d, 1 H, 6.61 (d, 1 H, 4562 (s, 2H), 4.40 (m
1 H, 1.23 (d, 6H); nms (LCVS)/m z\=~412.3 (M1)+.
Exanple 2 illustrates the pregara io(a of conpounds of
the present 15 .invention wher/f f\is nitrogen, Bis

4 5, 6- tetrahydro-m‘/l azey of 3, 4 c] pﬁl d|n 7- one
(2A—1): WD 2004/ 094429 PCT/ | B200A 482 73 NO NN
ad d 2A-1 To a stirred solu of 1-3b (157 ny),

i sopropylamne (66 1), acetic ~a&1d (27 pl) in

1, 2-di chl oroethane (0.5 nm) was added sodi um 5
triacet oxyborohydri de (1242Ag)l. After 1.5 hours, the

reacti on s Lol MRkl A5y @REbBYEMHERE ) o

atura US SO Icar rirne

, e(ciéﬁ(?ﬁ%) in mddleﬁw@éthbﬁé%@arm \wsuadded 8bdiarfl a gol den

f oam was taken onto the next step w thout
tﬂanezth)eyquohydndmﬁﬂdnng)‘héftpr bdumursf thehreastiovwastdipted

Ry 2Bt es Vi Pt fueq tou b ol TR e
kﬁf@‘é'r gfgeﬁcll giﬁia%@(g!é)?gnﬂ Q:oﬁbbﬁtréﬁeﬁ n ¥aBGE B8 BAGRIa golden foam,
which was taken onto the next step without further purification. k

The prbduct of the above step and 1 N aqueous sodium hydroxide
(2.5 ml) were heated at 50°C for 2.5 hours. The reaction solution was
cooled, acidified to pH~2 with concentrated hydrochlori.c acid, and
concentrated in vacuo. The resulting solid residue was slurried with ethanol
(10 ml), filtered, the solids were washed with ethanol, and the combined
filtrates concentrated in vacuo to afford a white solid, which was taken on to
the next step without further puification. |

To a stirred solution of the above solid prepared in the above step,
triethylamine (0.2 mi) in dichloromethane (3 ml) was added 1-propane-
phosphoric acid cyclic anhydride (0.34 ml of 50% solution in ethyl acetate)
and the resulting solution was stirred for-2 hours. The reaction mixture was
diluted with ethyl acetate, washed with 1 N -hydrochloride acid, saturated
aqueous sodium bicarbonate, brine, and dried (Na,SO,) to afford a golden
oil. Silica gel chromatography (60% ethyl acetate/hexanes) afforded the title

compound (2A-1) as a white solid, 103 mg. 'H NMR in CDCl3 (ppm): 6 7.50-



concentrated in vacuo.
slurried wth ethanol
wowrone/onashed with et hanol ,

The resulting solid residue was

(10 n),

filtered,
and the conbi ned

t he solids
f PCT/TBRO@I001482

concentrated in vacuo to affford a white solid, which
was taken on to 15 the next step wi thout further

pui fication.
prepared in the above step,

73 vh OBty O (b m@ M7 (as!EHST (mpeldpahés

(& R Mo e e

To a stirred solution of the above solid
triethyl am ne 20 2 m)

in

@h%s’%!‘ﬂﬂoﬂr?co

s of 50% solution in -
&Itlng sol ution was stirred

for. 2nBUgnSpoulis Iseafin 'Pébl&‘QXEélb\ﬁ were epdidditisidgwi t h

et hyl

tFmgitas

acet at e,
pmegiuaesaanalaqoe@ isthasei

s drl ed %Jggéip% n% af é??ﬂ%”agqu%‘gﬁ&
cbﬁﬁnér‘ctéll? Cu%@%wugmg

ancw pmagi mamnemnal%wrfp re

3.57 (m 2H),
CVB) niz

washed

with I N hydrochl oride acid
descrbed eboveaie thesypthesimarl

m%'ténals Wﬁ'

n@ierials phigh 47 Afliable

Phreparatisnawalllikrowaoto thosé @Xilled.in the -
7.50 WO 2004/ 094429

1.20 (d,

The conpounds

listed in Table 2 bel ow wWRalsle® epar ed usi ng
10 procedures anal ogous to those descri bed above for the

synthesi s of 5 Conpound 2A-1
starting materials which are
prepared using preparatio
skilled in the,
anal ogous to routes descri

art, or

i ng the appropriate
ai | abl e

wes d;esg:gb@g abgyga forsother
2.84 (br s,
400. 3 (M+l) +.

commerci al |y,

[l -known to those
@ in a manner
above for other

intermedi ates. Table 2 1 R4NNO R / \NN 10 R
. R I}J'-
RO
, ' LCMS
Ex. R R’ R miz
NO. B (M+1 )+
2A-2 | 2-chlorophenyl 4-chlorophenyl 2,2,2- 440.2
] pheny pheny trifluoroethyl '
: 2,2-
2A-3 2-chlorophenyl 4-chlorophenyl difluoroethyl 422.3
2A-4 2-chlorophenyl 4-chlorophenyl 2-fluoroethyl | 404.3
2A-5 | 2_chlorophenyl | 4-(trifluoromethyl)phenyl |  isopropyl 434.4
2A-6 2-chlorophenyl 4-chlorophenyl ethyl 386.4
2A-T | 2-chlorophenyl 4-chlorophenyl /Q 426.4
2A-8 | 2_chlorophenyl ” 4-chlorophenyil /D 412.4
2A-9 | 2_chlorophenyl 4-chlorophenyl t-butyl 414.4
2A-10 2-chlorophenyl 4-chlorophenyl i-butyl 414 .4
2,2-
2A-11 | 2-chlorophenyl 4-chlorophenyl difluoropropyl 436.3




LCMS EX. No. RRL R4 mlz Mtl + 2A-2 2-chl or ophenyl

4-chl orophenyl 2'2'2 440.2 trifluoroethyl 2A-3
wQ2ohloorephenyl 4-chl orophenyl 2,2 422.3 di f | por/mB0éwi01482

2A-4 2-chl orophenyl 4-chl or dphenyl 2-fl uoroethyl 404.3

2A-5 2-chl orophenyl 4-(trifluoronethyl)phenyl

i sopropyl 434.4 2A-6 2-chl orophenyl 4-chl orophenyl

ethyl 386.4 2A-7 2-chlorophenyl 4-chlorophenyl 426.4

2A-8 2t chl orophehyl| 4-chl orophenyl 412}4 2A-9. LCMS
2-Kl of ophergf  4-chl orophenyR' t - butyl 414.4 R2A-10| m/z
2-NERy orophenyl 4- chl orophenyl i-butyl 414 4 2A- 11| (M+1)*

2-chtofophenyt—4-chlorophenyl 2, 2= 436.
(ﬂA“QOI‘@_@hQﬁMth@'] 2004/ A9%44crdphedyil B20( 4/ 0014 @ 7% 4545
LCVS Rl RA mz MFE 2A- 12 2-chi orephieny

5 I rophenyl 454 5 2A-13 2-chl orophergqn th _2_
?’gﬂl or dhlaroPhenyiit hoxg=glorgrhenyl net ,ln@[e oxy {14444

2=chtorophenyt—4-ethytphenyt—2,2"430-5 IT ropr |
2284 p2.chiaropipéreyly| ~ 4- eﬁt—by‘lyhﬁmwl |soprq;ﬁ¥m§9(§§§ 4)1/30.5

2N_16 ’) chl oronhan Aot I In nl +
oTIr OT UH.'L&'

T n A\ 9 I C o

AP b 221chlcw0plp¢meyi) 4- h-aifiyiptemyl |-buty|lso4:mepyl 394.5

R o ol oohemyr | BN 277 Al | 4085

2A-17 | o_chiorophenyl | 4-ethylphenyl i-butyl 408.4
2A-18 | 2_chlorophenyl 4-ethylphenyl o 502r028 iyl | 4344
2A-19 | 2_chlorophenyl 4-ethylphenyl ethyl 380.4
2A-20 A‘2-chlorophenyl 4-isopropylphenyl diflu02|';32[:;ropyl 4445
2A-21 | 2_chloropheny! 4—iéopropylphenyl | trifl Sc,)zréze-thyl 448.5
2A-22 methyzlr-JhenYI 4-chlorop hényl , triﬂfc’)zré)ze;thyl 4204
2A-23 methyzlp;henyl 4-chlorophenyl difluozr,c;zr;ropyl 416.4
Example 3

Preparation of 3-(4—Chloro-phenyl)-2—(2—ch[oro—phenvl)—5—isopropyl—4, 5-
dihydro-2H-pyrrolo[3,4-c]pyrazol-6-one (3A-1):

H,C._CH

Y 3
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2A-19 2-chi orophenyl 4-ethyl phenyl ethyl 380.4 2A-20
2-chi orophenyl 4-isopropyl phenyl 2,2 444.5

waledosoorsepr opyl 2A-21 2-chl orophenyl 4-i sopr oppdpiBengd/001482

2,2,2 448.5 trifluoroethyl76 2A-22 2- 4-chl or ophenyl
2, 2,2 420.4 meth Iphen | trifluoroethyl 2A-23 2-

4- chl orophenyl 2,2- 416.4 neth Iphen | difluoro rop |
Exanpl e 3 Preparation of

- 3- (4ACmbdure ghe@Hchlore-phenyl)-or(@-gheivyphemd-4opr opyl - 4

e B R RS
rrP gllﬁé@%/sorﬂ%%azts?rﬁm% 4)m—P0Atf(QOQﬁg 0.148 mmol) and
chl or o- phenyl chloro-phen

tr(etbyiprmml(@ﬁﬂrml, e )mi iR QyzGlz 61%n@§ Wéﬁ@@ﬁ@ﬂuaj rgeimd

| - 4d | }
tapRErYg TGOk RHBToActRA R PR pashad P e 4 g
l\%l—i‘(’ﬂ(ﬁg,,rﬁm"d)a(? Na@H&ﬁleZi &idcomdentased in vaam. aTh@ cnrded
tenperature 17 hours. The react | on m xture was

regidue wasi dlwt%chw:tb qyglohrssmpend shifred fag ! Rdieurs. dhisedd and

oRRUSERL TR N R et of FRsite WM o
iRy, €39 9): ttFecl (st (\Vp# stasan 19’nNMRi(®a$3I39@IT 60t-er.38ym, 4H),
filtration to give 8% : +APCI

7:%(d1 2H. NV HODEOS) (d 21 )5@69 m, :38* (ﬂn3 (@ipH, |Jo=%6§6Hz)
éﬁe %@8@@2 I?_:th?g i*Patid3 Gkbw \ﬁ}er%gp&%réd fRing?- 3

procedures analogous to those described above for the synthesis of

Compound 3A-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. -

Table 3
4
=
R3a N O
Y
R N/
. F!QO
EX. RO R1 i RSa R3b R4 +?APSCI
No
. , (M+1)
2-chloro- 4- . J :
3A-2 methoxy- | H | H /O 408.2
- phenyl
phenyl :
2-chloro- 4- '
3A-3 ‘ methoxy- | H H 422.4
phenyl
phenyl
2-chloro- | 4-chloro-
3a4 |2 et | H| M ke 400.0




5

The conpounds listed in Table 3 bel ow were prepared

usi ng procedures anal ogous to those described above
wo o425y nt hesi s of

appropriate starting materidl s which are avail able

commerci al |y,

to those skilled in the

Conpound 3A-1 using thePCT/IB2004/001482

prepared using preparations well-known
prepared in a

is art,

or

manner anal ogous to routes described above for other
inpterhediates.| Table 3| R4| R | Rsa NO R / |\ NAPCI
%M\PCI B%. Ro RR'Rsa|R® |mRRF°NB No. MRL 2-chljor oMS!
BB 2 phenyl met hoxy- H H 408.2 phenyl 2-chloro- 4M+1)
SA 3] FThoxy-_HIH 422747| phenyl -4 2-chl or o-
85| ;? WWOH 4@%mpheﬁyl |bhenyl WD / 094420 398.2
Pt/ 1 B2868MY0 eyl L ApCy Ro R R3a. Rib BA MG
. _Mr2-cHlérdb |24-chlovoo{ 4-ghl prlo- H %2 phenyl
%‘ﬁyl phenyl | phenyl H I"P 412.3
2,4-
. 4-chloro-
3A7 | dichloro- | 0O | H | H PR 420.0
phenyl
2,4- 4-chloro-
3A-8 | dichloro- H | H ’/(< 434.1
phenyl
phenyl
4-chloro- | 2-chloro- /K
3A9 phenyl phenyl . H H 386.1
. | 4-chloro- | 2-chloro- /O
3A-10 phenyl phenyl H H 412.4
4-chloro- | 2-chloro- .
3a1 | et | | H /O 426.4
4-chloro- | 2-chloro-
3A-12 phenyl phenyl Ho| H ,/@ 4§8'1
_ | 4-chloro- | 2-fluoro- ‘/O
3A-13 phenyl phenyl H H 396.4
3A14 4-chloro- | 2-fluoro- H H 410.5
phenyl phenyl
4-chloro- | 2-chloro- NBoc
3a15 | | phenyt | M| /Q 427.3
427.3
sate | Zenloe | atioe |y I |
pheny pheny " Boc)
4-chloro- | 2-chloro- '
3a7 | SO0 | eyt | H | H /anc 527.1
4-chloro- | 2-chloro- NBoc
3A-18 phenyl ohenyl H H ‘/C 0 513.1

Example 4 illustrates the preparation of compounds of the present

invention where A is carbon, B is nitrogen (imidazole derivatives), and X is a

bond.
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3A-6 2-chloro- 4-chloro- HH 412.3 phenyl phenyl 2,4
4-chloro 3A-7 dichloro- phenyl HH 420.0 phenyl 2,4

wd2ohlopred 3A-8 di chl oro- phenyl H H 434..1 phebPgT/IE2A042001482

4-chl oro- 2-chloro- H H 38678 phenyl phenyl 2 heonYr |
HH412.4 3A-10 4 he Yr | p p 3A-11 4-chloro-
2-chloro- HH426.4 phenyl phenyl 3A-12 4phey~ -
2phe~yro- | HH438.1 3A-13 4-chloro- 2 r | HH396.4
phenyl phenyl 3A- 14 4- chExample4f | uor o- H H 410.5

yl. phe

glopenty (HQIO-phEY
o%&é 1Phsﬁ¥é/o)@iwhwdéz'dl-@wrﬂe (420g) 3A 17 4-chloro- -

Zphe~yi- HH .5Z27.1T NBoCc 3A-18 4 r 2r HH/NBoc 513.1
phenyl phenyl Exanple 4 |I@trat es the preparation of

conpounds of the present | ntion where A is carbon,
B is nitrogen (imdazole derivatives), and Xis a 5
bond. WO 2004/ 094429 PCT/IB 001482

F

cl
, 4A-1 .

A mixture of 2-(4-chloro-phenyl)-5-cyclopentylaminomethyl-1-(2-
fluoro-phenyl)-1 H-imidazolé—4-carboxylic acid ]-5k (1.2 g, 2.59 mmol), EDC
(994 mg, 5.18 mmol), HOAt (704 mg, 5.18 mmol), and triethylamine (1.1 mli,
7.76 mmol) in CHxCly (200 mI) was stirred for 17 hours at room temperature.
The reaction mixture was washed with sat'd aq NaHCO3; and sat'd ag. NaCl,
dried and concentrated in vacuo. The crude residue was purified on SiO,-
gél using a solvent gradient of 30% EtOAc/hexanes to 60% EtOAc/hexanes
to give 4A-1 as a white solid (752 mg, 73%): +APCI MS (M+1) 396.2; 'H
NMR (CDCl3): 8 7.61 — 7. 59 (m, 2H), 7.42 — 7.37 (m, 6H), 4.60 (m, 1H), 4.50

(s, 2H), 2.0 (m, 2H), 1.8 — 1.65 (m, 6H).

The compounds listed in Table 4 below were prepared using
procedures analogous to those described above for the synthesis of
Compound 4A-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. The compounds listed below were isolated initially as their
free base and then converted to its corresponding hydrochloride salt prior to

in vivo testing (if tested in vivo).



78 Exanple 4 )-5-cycl opentyl-1-(2-fluoro phenyl)-5, 6-
Preparation of 2-(4-Chloro-phenyl dihydro-1
woR@yo9abo[ 3, 4-dl i m dazol -4-one (4A-1 N O \ PCMB2604GI01482
5 4A-1 A nixture of &
2- (4-chl or o- phenyl ) -5-cycl opent yl am nonet hyl - 1- ( 2-
fluoro-phenyl)-1 Him dazol e-4-carboxylic acid I-5k
(1.2 g, 2.59 mol ), EDC 5_994 ng, 5.18 nmol), HOAt
(704 ny, 5.18 mmol), and ﬁblﬁﬁyl amine (1.1 m, 7.76
mmol) in CH2CI2 (200 M) wasR'stirred for 17 hours at
roomtenperature. 10 The rea]5t| on m xture was washed
with sat'd ag NaHCO3 and s . NaC, dried and
concentrated in vacuo. The\cryde residue was purified
on .Si 02- gel using a solve radi ent of 30%
Et QAc/ hexanes to 60% Et h)q»anes to give 4A-1 as a
white solid (752 ng, 73%: +APCI M5 (M+l) 396.2; 1H
-NI\/R(CDCIB) 8 7.61 - 7. 5% m 2H), 7.42 - 7.37 (m
4.60 (m | H, 4.50 15 (s, 2H, 2.0 (m 2H), 1.8

14\? m 6H.e The corrpog.gds ligted in Tabl e 4+BSINS/
Yr epar ed™usi ng | procdtiures anal ogdus to t hogBr1) -
describgd. above for tgrg $¥r[|1]t nesi|s of mpound 4A-1
UM AR tha-gieiopRehdt B STd et eg;@mi ch a446.0
avai |l able commercially, p@ arec usén reparations
wel T-knpwn to those gkilled in the 20 art, or| prepared
| g R 3MBNReEh GRBhesAus s 2.40-¢ispE cescri abave f@o
other |nternedi ates Th@h%@f‘rpour ds fisted bel ow were
iDUI dal © illilid.lly (=} % hl II_CC baac alta TTIiceTI
CCtA-dr t ed-dhdoriopbenyr | € éoﬁﬁ 50 hydr oCOHQf3de |sal460.0
J:u:lnr t Ln Vi vo tn:fln . %fc\d A\ \/n\_ D
20&94/ 094 S%ﬂorop“arl?’yooﬁ c%?oréggen 79 Tatii - 386.3
4A-6 4-chlorophenyl | 2-chlorophenyl /Q 412.2
4A-7 | 4-chlorophenyl | 2-chlorophenyl /O 426.0
4A-8 | 4-chlorophenyl | 2-fluorophenyl /O 410.2
4A-9 | 4-chlorophenyl | 2-fluorophenyl /\O 424.3
4A-10 | 4-fluorophenyl | 2-fluorophenyl /Q 380.2
4A-11 | 4-fluorophenyl | 2-chlorophenyl ‘/O 396.2
4A-12 | 2-chlorophenyl | 4-chlorophenyl /Q 412.2
4A-13 | 2-chlorophenyl | 4-chlorophenyl /O 426.2
ap44 | 2d-dichloro- | o rophenyl 460.2
phenyl ' )
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R& I NORNNY R Ex. No. RRL R+ES M5 M+l 4A-2
4- chi orophenyl 2, 4-dichloro- 446.0 phenyl 4A-3

wd2@hioprephenyl 2, 4-di chl oro- 460. 0 phenyl  4ApPdT/1B2004/001482

4-chi or ophenyl 2, 4-dichl oro80 - CH2CF3 460.0 phenyl
4A-5 4-chi orophenyl 2-chiorophenyl 386.3 4A-6

4- chl orophenyl 2-chl orophenyl 412.2 4A-7

4- chi orophenyl 2-chl orophenyl 426.0 4A-8

4- chi or ophenyl 2-fluorophenyl 410.2 'ela 4A-9

& e RE Sl bSO RRSA i Z Sodf of e present
idvdrltivprendrany s @arebh OB o9 Ariigen38fd 2( |s4®(ﬂa%’ R?)..,
2-chl orophenyl 4-chi orophenyl 412.

2- chl orophenyl 4- chl or opéiple56. 2 4A— 14

. Brafatuol P bt é%f@%ﬁg@%{%cﬁlgﬁéggﬂgfé@%pentv/-1,5, 6.7-

UsT O0IJ952LI TT'o

teﬂréthahmazdm5ml§WiﬁM-m gAgenpounds of the
present 1nvention where Ai1s carbon, B is nitrogen,

and X is -C(R2a) (R2b) -. Exaqﬁjc 5 5 Preparation of

2-(4-Chloro »
phenyi)-1-(2-chl oro- phenyl)-5fcyclopentyl-1,5,6,7- -
t et r ahydro-i mi dazof 4, 5- ¢) p. g7 \dio- 4- one” (5A- 1) :

—

Cl

N/

Cl
5A-1

A mixture of 2-(4-chloro-phenyl)-1-(2-chloro-phenyl)-5-(2-
cyclopentylamino-ethyl)—1 H-imidazole-4-carboxylic acid [-5] (20 mg, 0.046
mmol), EDC (19 mg, 0.1 mmol), HOAt (13 mg, 0.1 mmol), and triethylalmine ,
(14 pl, 0.1 mmél) in 1,2-dichloroethane (20 ml) was sfirred for 17 hours at
room temperature. The reaction mixture was washed with sat'd aq NaHCO3
and the aqueous bicarbonate solution was back extracted once with CH,Cl,.
The combined CHZQIz extracts were dried and concentrated in vacuo. The
residue was dissolved in diethyl ether (1 ml) and Severél drops of 4M HCl in
dioxane were added. The organic solution was decanted and additional
ether was added. The mixture was stirred for several minutes and the
solvent decanted again. The residue was dried under vacuum to give the
desired produce 5A-1 as a colorléss solid: +APCI MS (M+1) 426.3; "H NMR
(CDCl3): 6 7.62 — 7.57 (m, 1H), 7.53 — 7.47 (m, 1H), 7.44 — 7.39 (m, 1H),
7.37 -7.33 (m, 2H), 7.32 - 7.28 (m, 1H), 7.24 — 7.19 (m, 2H), 5.16 — 5.06
(m, 1H), 3.56 — 3.50 (m, 2H), 3.26 — 3.17 (m, 2H), 2.71 — 2.56 (m, 2H), 1.92
—1.83 (m, 2H), 1.76 — 1.46 (m, 4H).
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N C NC 5A-1 A mxture of _
2- (4-chl oro-phenyl)-1-(2-chloro-phenyl)-5-(2 io

weyakopars yl am no-et hyl ) -1 H- i m dazol e- 4- car boRgT/IB2004/001482

acid 1-51° (20 ng, 0.046 mmdt), EDC (19 ngy, 0.1 mmol),
HOAt (13 ng, 0.1 mmol), and triethylamne (14 i, 0.1
mml) in .1, 2-dichloroethane (20 nl) was stirred for
17 hours at roomterrperature. The reaction mxture
was washed with sat'd ag NaHCO3 and the aqueous
bi carpboia |
Qo 3o e P AR Me e o of BrEOuis B i Hiesent
lemm whersdAjis niteageo, BTk earboes idisea boasd ?@r‘?ﬁﬂ a%wP afe
' er (1 m) and several drops o in
Iﬂ)logé)c(g%'lé Eagf]ea%% %aﬂ%he or gani c solution was decanted
and addi tional ether wopyagtgde The m xture was
stirred for several minutes and the sol vent decant ed

Rgparatiopef &%MIWOM@WH%& ahldes-phan wmrﬁ-/kon@p‘#ézli:ﬁ@thy/-

ss solid: +APC
Y - 7.57 (m 1 I—I),

753-7.47m||—|),744-.39(m||—|), 7.37 -
7.33 (m 2H),(7.32-7.28(m 1 , 7.24 - 7.19 (m
2H) 5.16 - 5,06 (m I H, 3.5 - 3.50 (m 2H), 3.26
- 3.17 (m 2H), 2.71 - 2.56 -0 1.92 -1.83 (m
2H), 1.76 - 1.46 (m 4H. WD 2004/ 094429 81
PCT/ 1 B2004/ 001482 Exanple 6 i
preparation of conpound ]
where A is nitroge B
R3a, R 3b are hydrdgen, Jandearyl al kyl . 5
Exanpl e 6 Preparation of . _

3- (4-Cnhl oro-phenyl )-2-(2-chlo phenyl ) - 5-i sopropyl 4
nmet hyl 4, 5-di hydro-2H pyrrol o 4-cl pyrazol - 6-one
(6A-1) Y NO N 6A-1 ,

pNesent invention
carb®dn, Xis a bond, and

To a solution of 3-(4—chloro-phenyl)-2;(2-chloro—phenyl)-5-isopropyl-
4,5-dihydr6-2H-pyrrolo[3,4-c]pyrazo|—6—one 3A-1 (19 mg, 0.05 mmol) in THF
(0.5 ml) at —78°C was added LiHMDS;j (55 ul, 0.055 mmol). A deep blue-
black solution was formed. The reaction mixture was stirred for 0.17 hour
and then iodomethane (4.4 pl, 0.07 mmol) was added dropwise. The
reaction mixture was stirred at —78 °C for 0.25 h-(until a yellow color fofmed)
and at room temperature- for 2 hours, quenched with sat'd aq NH4CI, and
extracted with EtOAc. The organic solution was washed with sat'd aq NaCl,
dried, and concentrated in vacuo. The residue was purified on 1 mm -~
chromatotron plates using a 1:1 EtOAc/hexane solution to give 6A-1 as a
white solid (3.2 mg, 14%); +ES MS (M+1) 400.3; 'H NMR(CDCls): 7.4 —
7.3 (m, 4H), 7.28 — 7.24 (m, 2H), 7.1 - 7.06 (m, 2H), 4.84 —4.77 (m, 1H),
4.37 - 4.27 (m, 1H), 1.48 — 1.4 (m, 9H).

The compounds in Table 6 below were prepared using procedures
analogous to those deséribed above for the synthesis of Compound 6A-1



NC C 6A-1 10 To a solution of
3-(4-chl oro-phenyl)-2-(2-chl oro-phenyl)-5-isopropyl

Wa@ 284a094399r o- 2H pyrrol o[ 3, 4-c] pyrazol - 6- one 3ApAT/{E2904/001482
ng, 0.05 mmol) in THE (0.581) at -78C was added
Li HMDSi (55 -1, 0.055 nmol). A deep blue- black
solution was forned. The reaction mxture was stirred
for 0.17 hour and then iodonethane (4.4 |, 0.07 mmol)
w&isg Hukel adpdipoipie s’artiril@wmalérlmewhidmare@vailabe mmercially,
stirred at -78 C f.o 5 h untl ay
Sopaiss) uSapraparations e odhp8e $5iied e £ Blteptned

WiebBrefin 4 ndhrd#4Rhlogend fo %&té%ﬂe@grlﬂ\éd Bb@% otftBe

organi ¢ solution was washed wt

igtarediatag. concentrated in vacuo The reS| due was
purified on 1 mm chromat a\ry’gn plates using a 1:1

Et OAc/ hexane solutiontog-'t eBa-1 asa20 white solid
(3.2 ng, 14%; +ES M5 (Mtl) 4@0.3; "H NWR'(CDCI 3): 8
7.4 - 7.3 (m 4H), 7.28 ; 7. (m 2H), 7.1 - 7.06 (m

" 2H), 4.84 - 4.77 (m 1 B\ M37Zp 4.27 (m | H, 1.48
- 1.4 (m 9H). The conpg Tabl e 6 bel ow were

ogous to those

prepared using procedures
descri bed above for the synyhegis of Conpound 6A-1 WO
2 -using the

2004/ 094429 PCT/ | B2004/R614 ]
appropriate starting materials which are available

commercial ly, prepared using0preparations wel | - known
to those skilled in the art, or prepared in a manner

abal qgous o Touf es describgd abgve t et

i er|medi R%es. 5 Tabl 8§6 R4 REU°N p %) NR*N |- +(%/IS+"\HA)S
2-chloro- 4-chloro- ‘)\ :

6A-2 phenyl _phenyl /\© H 476.3
2-chloro- - 4-chloro- /\© /k

6A-3 phenyl phenyl /\© 566.4

Example 7 illustrates the preparation of compounds of the present
invention where A is nitrogen, B is carbon, X is a bond, and R*is pyrrolldln-
3-yl, plpendln -3-yl, piperidin-4-yl.

Exemple 7
Preparation of 3-(4-Chloro-phenyl)-2-(2-chloro-phenyl)-5-(1-isopropyl-.
piperidin-4-yl)-4.5-dihydro-2H-p yrrolo[3,4-c]pyrazol-6-one (7A-1)
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IOR Ex. RO Rl R3a R3b R4 +ES M5 No. M+H 2-chl oro-
4-chl oro 6A-2 phenyl phenyl H 476.3 2-chl oro-

wd2@hlopne 6A- 3 phenyl phenyl 566.4 Exanpl e 7 PCT/IB2004/001482

illustrates the preparati on8f conpounds of the
present invention where Ais.nitrogen, B is carbon, X
is a bond, and R4 is pyrrolidinlo 3-yl,

pi peridin-3-yl, piperidin-4-yl. Exanple 7 Preparation
of

3- (4- Cnhl or o- phenyl ) -2-(2-chl or o- phenyl ) -5-(1-1i sopr opyl
- N

pi peridin-4-yl)-4,5-di hydro- 2H dyrr o] of 3, 4-cl pyrazol -6
-one (7A-1) WD 2004/094429 PCT/ 11B2004/ 001482 83 Y N
NO N NCO d 7A-1 A solutionMf .

4-1 3- (4-chl oro- phenyl ) -2-(2-chl or g; phenyl ) - 6- oxo- 2, 6

di hydr o- 4H pyrrol o[ 3, 4- c] pyr azol ¢«5-Yy&3Opi peri di ne- 1- ca
rboxylic acid tert-butyl 5 este A-17 (80 ny,

0. 152mmol ) in 1:5 conc HC/Et QH ) was stirred at
roomtenperature for 2 hoyr he rdicti on m xture was
concentrated in vacuo tog i i

m xture of the productC aired friom the preceding
step (30 ng, 0.065 nmol), 2-brofroprppane (24 ny,
0.194 mmol), K2CB (45 ny, 0.323

7A-1

A solu\tion of 4-[3-(4-chloro-phenyl)-2-(2-chloro-phenyl)-6-oxo-2,6-
dihydro-4H-pyrrolo[3,4-c]pyrazol-5-yl]-piperidine-1-carboxylic acid tert-butyl
ester 3A-17 (80 mg, 0.152 mmol) in 1:5 conc HCI/EtOH (6 ml) was stirred at
room temperature for 2 hours. The reaction mixture was concentrated in
vacuo to givé a white solid. ‘

A mixture of the product obtained from the preceding step (30 mg,
0.065 mmol), 2-bromopropane (24 mg, 0.194 mmol), K2CO3 (45 mg, 0.323
mmol) in DMF (2 ml) was stirred at room temperature for 17 hours. The
reaction mixture was diluted with EtOAc and washed with H2O and sat'd aq -
NaCl, dried, and concentrated in vacuo. The crude residue was azeotroped
once with heptane to remove any DMF and purified via SiO,-gel
chromatography using 5% EtaNH/EtOAC t6 give an oil. "H NMR (CDCls): 8
7.62—-7.45 (m, 4H), 7.39 — 7.32 (d, 2H), 7.23 — 7.2 (d, 2H), 4.60 (s, 2H), '
4.18 (m, 1H), 3.10 — 3.03 (m, 1H), 1.96 — 1.90 (m, 4H), 1.30 — 1.25 (m, 4H),
1.09 - 1.07 (d, 6H). | ,

" The product from the above reaction was stirred ‘in 4M HCl/dioxane (1

mL.) for 0.25 hour and concentrated under vacuum to give 7A-1 as an
amorphous solid (2 mg, 6%). '

The compounds in Table 7 below were prepared using prbcedures

analogous to those described above for the synthesis of Compound 7A-1



io mol) in DMV (2 m) was stirred at roomtenperature

for 17 hours. The reaction m xture was diluted with
wEe@Aosare washed with H20 and sat'd aq Nad , PAr/iB2d94/001482

and concentrated in vacuo. Fhe crude residue was

azeotroped once with heptane to renove any DMF and

purified via Si02-gel chromatography using 5%

Et 2NH/ Et OAc to give an oil. 1H NVR (CDC13): 8 15 7.62
using e dqppropiigte stargiog-mategals(which dye ayaipaple cpmmeggially,

oberepind Bregtiqins uzihBip to tosgbofia gy ar Ty

prefreddn abhnndhandibgousto fouess déscriieavebdvesfor btherwas
stirred in 4M HCl / di oxane' (1 m-) for 0.25 hour and

interpediates ethe famPoVaLs lisieddalpw svera.gengeallysolgted as the
a 0 ol i , : ' :

s R R orhaBo 81 coREERY B SRR GG prior
td M sRodestig ledsmome/iva)r the synthesis of Conpound ‘
7A-1 WD 2004/ 094429 PCT/ | B2004/ 001482 84 using the
appropriate starting nat ef ABles? whi ch are avail abl e
commercially, prepared using&preparations wel | - known
to those skilled in the gwt,jor prepared in a nanner
anal ogous to routes desgriYed abeye for other
i nt er nedi ates. The conpo
generally isolated as the ee base and then
converted to.their corresp dit g hydrochloride salts
prior to in vivo testiR rf-tested in vivo). Table 7
R& Rib. RBa NO R-\N N|R+ES Ex. Ro Rl R3a Rib
R4 M5 No. (MH) R

Ex. 0 1 3a | p3b 4 +ES
No. R R R R R MS

| (M+H)
7A | ouo | 2L | W H /OJJ\ 469.2
7ag | deloro- | zehlorer |y T | ass
7A-4 4p‘;g;’;‘|’ 2pﬂ!g;‘l’ H H - /QT/ 469.1
785 4;23;7- Zetlore- |y |y /@V 455
s |ttt | e ||| (| assa

10 Example 8 illustrates the preparation of comp‘ounds of the present

invention having Formula (1) or (V).
. Example 8
Preparation of 3-(4-chloro-phenyl)-2-(2-chloro-phenyl)-5-isopropyl-2,4,5,6-

tetrahydro-p vr}olo[3, 4-c]pyrazole (8A-1):
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7A-2 4-chloro- 2-chloro- HH 469.2 phenyl phenyl
4-chl oro- 2-chloro 7A-3 phenyl phenyl H H 455.2

wd2ohlopred 2-chloro 7A-4 phenyl phenyl H H 469PAT/1B20045001482

4-chloro- 2-chloro- H H 45581 phenyl phenyl 7A-6
4-chloro- 2~ H HN 455.3 phenyl phenyl 10 Exanple 8
illustrates the preparation of conpounds of the
present invention having Formula.(Il) or (1V).
Exanpl e 8 Preparation of
3-(4-ch|oro-phenyl)-2-(2-ch|o;gqggenyl)-S-isopropyl-
4,5, 6- tetrahydro-pyrrol of 3, 4-cNpyrazole (8A-1): WO
2004/ 094429 PCT/1B2004/001482¢ 85)Y N NN C C
8A-1 A solution of
3- (4-chl oro-phenyl)-2-(2-¢ Ioré ﬁ enyl ) - 5-i sopropyl -

5 di hydro- ZFprrroIo[ az0l - 6-one 3A-1 (7 ny,
0.018 mmol) and 5 B j 166 mmol ) was
stirred at room tenper at r and at 50C for
17 hours. After the reaction re was cooled to

room tenperature, MeOH (5 m d added. The reaction
m xture was heated wunder refluxX for 2 h, cooled to
roomtenperature, and concgatyated in vacuo. The
residue was diluted with 4 MHCI/di oxanes (1 m) and
concé&hsphutiod of 3-@nchderorploenyi-2-(Arehtareiphemyljesisopropyl-4,5-

dd hydsro é’l—?dylrrolo%% Zy%r%gl g%)ﬁaenfﬁ?-Wﬁrr%g, 0.018 mmol) and

BH3 THF (166 ml, 166 mmol) was stirred at room temperature for 1 hour and

at 50°C for 17 hours. After the reaction mixture was cooled to room

temperature, MeOH (5 ml) was added. The reaction mixture was heated

- under reflux for 2 h, cooled to room temperature, and concentrated in vacuo.

The residue was diluted with 4 M HCl/dioxanes (1 ml) and concentrated
under vacuum. The residue was dissolved in CH>Cl> and hexanes were
added to precipitate 8A-1 as a colorless solid (2 mg, 27%): +APCI MS (M+H)
372.5; "H NMR (CD30D): 8 7.59 — 7.43 (m, 4H), 7.38 (d, 2H), 7.20 (d, 2H),
4.80 — 4.65 (m, 2H), 3.91 - 3.82 (m, 1H), 3.68 — 3.55 (m, 2H), 1.52 (d, 6H).
The compounds in Table 8 below were prepared using procedures
analogous to those described above for the synthesis of Compound 8A-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. The compounds listed below were generally isolated as the
free base and then converted to their corresponding hydrochloride salts prior

to in vivo testing (if tested in vivo).
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added to precipitate 8A-1 as a colorless solid (2 ng,
27%: +APCI M5 (MtH) 372.5; 1H NMR (CD30D): 8 7.59 -

wQ 2eb3/0943p9 4H), 7.38 (d, 2H), 7.20 (d, 2H),' 4rPGDIB2004/001482

4.65 (m 2H), 3.91 - 3.82 (% | H), 3.68 - 3.55 (m
2H), 1.52 (d, 6H). The conpounds in Table 8 bel ow were
prepared using procedures 15 anal ogous to those
descri bed above for the synthesis of Conmpound 8A-1
usi ng the appropriate stafablg8materials which are
avail abl e commercially, prepaged using preparations
wel | -known to those skilled iR the art, or prepared
in a manner anal ogous to routgs descri bed above for
other internediates. The c oynds |isted bel ow were
generally isolated as the 20\ frge base and then
converted to their correspondi ng hydrochloride salts
prior to in vivo testingl t&sted in vivo). WO
2004/ 094429 PCT/ | B2004/ 001482N 86 Table 8 R4 N ~ \N
Nto R Ex. No. RRL R4 WH +l§A-2 4- chl or ophenyl

2-fluorophenyl 396.5 8A-3 2, B di chl or o- phenyl
4—chl-oropheny—434-4—PHARMACOLOG-CAL—FESH-NG-5—Fheé—
e iNgtly of tHfe conpoundspréf the|present Rénvention j S+
the prlactice. of the instant invention can he (MA)

evi denced by activity in at |east one o e
@A2ocod-shibespherybd hfueiopbehplw, The fo i ng 396.5
C

acronyns are used in the protocols des bed below.

BSA - boyyne.serumal bumn. .10 ' DM5O - ‘
dBARSt hylsul heon)§lll e EBFshloragtheplyenedi arﬁp@t raceti434.4

acid P

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
protocols described hereinbelow. The following acronyms are used in the
protocols described below.

BSA - bovine serum albumin

DMSO - dimethylsulfoxide

EDTA - ethylenediamine tetracetic acid

PBS — phosphate-buffered saline

EGTA - ethylene glycol-bis(B-aminoethyl ether) N,N,N’,N’-tetraacétic
acid ‘

‘GDP - guanosine diphosphate

sc - subcutaneous

po - orally

ip - intraperitoneal

icv - intra cerebro ventricular

iv - intravenous
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25

30

PBS - phosphat e-buffered saline EGTA - ethyl
ene_gl ycol - bi s(p-ani noet hyl ether)

WORND44DY -t et raacetic acid 15 GDP - guanosi NECT/IB2004/001482
di phosphate sc - subcutanedls po - orally ip -
intraperitoneal icv - intra cerebro ventricular 20 iv
- intravenous WO 2004/ 094429 PCT/|1B2004/ 001482 87
[ 3H SR141716A - radi ol abel ed
N- ( pil ISR 4171164 3 rasliqlabelad H-tRipeiiging1-y1)-5-(4-chlorophenyl)-1-

hi

&l SRAF s TR\ Aol Arcarbgeamid hydrgphlorids
a’e@ﬂw@&mrﬁlmémﬁaﬁeslos&e&@@é myatawh [\BHJ CP 55940 -
radlo abl ed él 1-di neth

A e S AP S AR A S ST

ol fod B bh S Snpabaibie ¥om NI Fie Sionse,phen

Btb)iudts, Bestor, MAH pyrazol e- 3 car boxam de avail abl e
from Tocr| sTM Elljisville of the &)n'pounds

|.ste%M 1 he-(ElesrdingT ¥8ct- K%ﬂ ca%wml t=é4-iadopheny)-4-
JrSE&B@EaJ‘E:'folelﬁr% %ﬁ%l@ﬁbﬁﬁg@@g?ﬂﬁgggmgmp.

prov degpa ran ng activi
2500 AilNbf ﬂﬁleccs:enpmrrmisdisttsﬂ imetthé it aample ctection abe?€ wekk tested

were then tested in the 358] Bindin sa
G O T ER0PtT Y e Padc TP RIPIIS DV sE 2 1ange
el G2l B0 loRto SRS SRshRLN. S oted compounds

wer e en 15 tested in vivo using one or nore of the
f unctTitmsal campayredsdeaing bedctivityt K20 nBi vleogitead tested in the

SRR IR R S R R P
A BRI P IRPRLL S Bl EBRIARSAL B
t&&sigdrin (\ZlvoRmmg\eeelcm m@baofrﬂme:mru:gl;@nef asSmysatsscdbed in the
Eﬁolochaﬂ:unctlonal Assays section below.
In Vitro Biological Assays

Bioassay systems for determining the CB-1 and CB-2 binding
properties and pharmacological activity of cannabinoid receptor ligands are
described by Roger G. Pertwee in “Pharmacolbgy of Cannabinoid Receptor
Ligands” Current Medicinal Chemistry, 6, 635-664 (1999) and in WO |
92/02640 (U.S. Application No. 07/564,075 filed August 8, 1990, incorporated

herein by reference).

The following assays were designed to detect compounds that inhibit
the binding of [°H] SR141716A (seléctive radiolabeled CB-1 ligand) and [*H]
5-(1,1-dimethylheptyl)-2-[5-hydroxy-2-(3-hyd roxypropyl)-cycloﬁexyl]—phenol;
radiolabeled CB-1/CB-2 ligand) to their respective receptors.

Rat CB-1 Receptor Binding Protocol

PelFreeze brains (available from Pel Freeze Biologicals, Rogers,

Arkansas) were cut up and placed in tissue preparation buffer (5 mM Tris
HCI, pH =7.4 and 2 mM EDTA), polytroned at high speed and kept on ice
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Li gands" Current Medicinal Chemstry, 6, 635-664

(1999) and in WO 92/02640 -(U.S. Application No.
wWQ@7Z0030%40%5 filed August 8, 1990, incorporat edPCTEB20041001482

by reference). The foll ow négassays were designed to

detect conpounds that inhibit 25 the binding of [3H]

SR141716A (sel ective radiolabeled CB-1 Iigand) and

[3H 5-(1, 1-di met hyl heptyl)-2-[5-hydroxy-2-(3-hyd

foos §pniopids) - Tye homegghatephias tign spuiabl ABEIXeg for S minutes

V. ke pURATIATIRS BOVGIED) SRbF P BB AL UL000 K G for
f e AERC, Thawmeliel wh SRAF LA RAERIR 206! e 38

ansas)”'wer e up an n ti'ssue prepar

T, fopt =(74 l‘@/Pn'IMmgClb‘l@nd ﬂ”rhM HED#FAxper Bra’nh/luE@aA)A\ protein
pol ytroned at high speed and kept on ice '
50 MR PP A GO/ oL Hssue Bialins: 2@99Mam@@§ed thihe
%[%réggenate was then spun at 1,000 X g for 5 m nutes

C. The supernatant was recovered and centrifuged

at 10&1@%t2§oﬁﬁﬁo®hds werewiluiid iAGrud beiffiee(0.6% B3, tiben
re-suspended in 25 of TME (25 nM Tris, pH =
wa@,@ng TMRHand ﬁherﬁA ) weee agded ip astaep welgp@qupybne

DRRCMESRAE oM dedy™ fathabu Bk b0 RohiEE tie)

aHd 95 ‘Eﬂjw'e'ﬁe ‘é\ﬂbl@d koitHeeplatd) - RBERDrotbRYVassNBvagnded M)

and then 25 pl were added to a deep well “pol ypropyl ene
cpfr:btatreme[tabl]a pPRipridta ¢issue somicd nitagidni ancatheingidplnffrékbrain

upet e bt e el o adied i ol hBS plsdes

WeRS (%We'r@(ﬁ @nh ga%éed xﬁ%ﬁﬁ%ﬁ%‘r 9P 28 M6 nANAeBl Abthe end

rat rarn ue at e appropriate concentration was

(ﬁdﬁé%d@aﬁlbﬁ periatie250T et BsffevE%s BSA pluedrMAY was added
pl aced in an incubator at 20C for 60 mnutes. At the

t@ﬁhe regcticmeplptes J@@tnl@ﬁ@swredbeamnrﬂstw by (@t grde GF/B

R R AR R Et B DV e e
t]fNIK:;G% :‘:’h@mgge%\gsmmﬁ overB@ﬁt( M ﬂw moynipg dise Tikgrs viiaeh

he fil
CRHETed gREA Wiewaﬁ %@t@mm"fn gogﬁferf(%vélgbie %a&e%ﬁm@a L

f TM counter (available from
Tl naeseh B ~

Human CB-1 Receptor Binding Protocol
Human embryonic kidney 293 (HEK 293) cells transfected with the CB-
1 receptor cDNA (obtained from Dr. Debra Kendall, University of Connecticut)
were harvested in homogenization buffer (10 mM EDTA, 10 mM EGTA, 10

mM Na Bicarbonate, protease inhibitors; pH = 7.4), and homogenized with a |

Dounce Homogenizer. The homogenate was then spun at 1,000X g for 5
minutes at 4°C. The supernatant was recovered and centrifuged at 25,000X
G for 20 minutes at 4°C. The pellet was then re-suspended in 10 MI of
hofnogenization buffer and re-spun at 25,000X G for 20 minutes at 4°C. The
final pellet was re-suspended in 1 ml of TME (25 mM Tris buffer (pH = 7.4)
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Sci encesTM Boston, MA). 20 Human CB-1 Receptor
Bi ndi ng Protocol Human enbryoni c ki dney 293 (HEK 293)

w@eedoumsseansf ected with the CB- 1 receptor cDNECT/IB2004/001482

(obtained fromDr. Debra Kedfall, University of
Connecticut) were harvested in honogeni zation buffer
(10 mM EDTA, 10 nM EGTA, 10 nM Na Bi carbonat e,
protease inhibitors; pH = 7.4), and honobgenized with a
ast@oingce mid idgf@in apd rl. mitheDRAdvyo depratain wasay aa pspormad

st o0 Lol s iRy Plgelvar aech RS o 20 m nut es
PomoglY Cat Lo e R AR RGBS (TR R%, 0%

DMS0 esdatMBLandttieen 25 phivepe bbiéed tma dezpswelppolyetbpyierie
) WD 2004/ 094429

m of .TME (25_mM Tris buffer ﬁ_pH =7.4
- pete. | BHboR164 7464 wasndikged & ailiggng bukiergh% BRd nlusiiME)

: j f .
L8 (e ARE0 5O TR L STRERIAE Rtee 20U e Blogep i
SPMROBAEY 280eCdbt 60 ftlniites dAghd BhH I thd ircUbBESW ptAGH 250

DMSO and TME) and then 25 | were added to a deep wel |

Walf o pbyifen@®% BSH plus. TNIBHvaSRUdEd 16 Ahewsadtionytlet. The -
[ d ff . 5% BSA, pl T d 25 | )
Satrsdies Pia Erved BrSrataranaTYEd rarete aifsogkad

. . t . . t . )
25 (OTnyARYBRRTUEL CR6 e R Tao R i 818l

piagsovivRlghhvadn tidmdrmiog theefilteracvérercopinéedeon BH& allpt at es

BB Sl o Clerls ol PR i Swisagestr Beston,

wAas washed twice. The filters were dried overnight.
In"the norning the filters were counted on a \Wallac

Bet apl at eTM counf-2RacspterfBindinadfiotecdi nEl mer Life

B o eI T N Sy aRhlat G oS B R Wi P22 coNA
(obeisdERbeDNDdbrEReAdaDNVUnivératy af TofnbeitRereBaitvasted

Kendal |, University of Connecticut) were harvested in

Ipitis8ue PEARAGRNIQR Puferiamidr TrissHElpaiferspHCF 7tﬂ)fcpef1airoipg+2§ﬂl\/l :
TR SRR SR, ol B 0P finliba T

homogenate was then spun at 1,000X g for 5 minutes at 4°C. The

supernatant was recovered and centrifuged at 100,000X G for 1 hour at 4°C.
The pellet was then re-suspended in 25 ml of TME (25 mM Tris buffer (pH =

- 7.4) containing 5 mM MgCl; and 1 mM EDTA) per brain used. A protein

assay was performed and 200 pl of tissue totaling 10 pg was added to the
assay. )

The test compounds were diluted in drug buffer (0.5% BSA, 10%
DMSO, and 80.5% TME) and then 25 pl were added to the deep well
polypr(;pyle’ne plate. [H] 5-(1 ,1-Dimethyl-heptyl)-2-[5-hydroxy-2-(3-hydroxy-
propyl)-cyclohexyl]-phenol was diluted a ligand buffer (0.5% BSA and 99.5%
TME) and then 25 pl were added to each well at a concentration of 1 nM. A

BCA protein assay was used to determine the appropriate tissue
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. in duplicate using 100 pM

honogenate was then spun at 1,000X g for 5 m nutes at
4C. The, 20 supernatant was recovered and centrifuged

w@r0020014200X G for 1 hour at 4C. The pellet wWeST/IBROOM/001482

re-suspended in 25 m of TMBO(25 mM Tris buffer (pH =
7.4) containing 5 M MgCl 2 and 1 mM EDTA) per brain
used.. A protein assay was perforned and 200 | of
tissue totaling 10 g was added to the assay. . 25 The

tasdentatipe ands200eileofdhé tissuk anthéragpropfidtercoreebbafiGfwas
10% DMSO, and_80.5% TME) and then 25 | were added to

@(Ffée%@etbevﬁé@ﬂe Tb@gb@,t@gmr@rq@vg[eg and pleged in an incubator at

prop ) c% exyfﬁ&%%%é {h% @éﬁgﬂeﬁ egdergoﬁ@g@r bﬂPPer
lﬁ&feﬁ"(@wsmuggrm&y wadlrdaado tﬂ@rea%ﬁoh pietee RdsIdtdsOvere

each well at a concentration of nM A 30 BCA protein

thesdiprvesied dy P kadrandoanat %tOt%/Baiﬂtﬁramtis @f%sqakgs ie BAA (5
R PRI THE et R 48 e e R e B

ovasnightldethd filtdrb evepe ahen cdivsteplont the Wallec Betglstd ™adunter.

placed in an incubator at .30C for 60 mnutes. At the
end of the i ncubdtBoinGARI[GS! Bimling Assayop buffer (5%

o ey Y5 AR B RS LR ol fentffigea win

6E/Hainfan C@-Wé@embesBllked/lemb@ﬁés(vﬁerermépiaﬂedﬂrm cENEas
Each filter was hed twce. The filters were dried
ARASTIREE Y. Béﬁ?eetf%"l meﬂ%ennélpétlfemaﬂd ebaracerizstiond neael ac

VEREPS AR QeaooS, Maopial T Ranadaibal PR 7115 Thoos).

GTRp$PETbieding éé‘saytsGNér’@Epé?fwmiédGB-al% %ﬂmwhm@t‘é& formatin
Menbranes were pre are% fromcells as described by
Bipicater using 10R piv! Tﬁ’v[ St antl IR 1sththesnkneaetpstivelk in@ssay

RS DB SL 3D MGRTECL pibay. s kB e P M

IA§ERY 20 WEVEE BFAS Q00RE 2@, 26 g@'dmﬁ' 951“?' @é\ﬁﬁé\/béﬁwt

35S5] and 10 g nenbrane
geumireaihd ihre fodleayng prdbedsfeelnh[mmtmﬂélﬂ) mg/nﬁ@)arrMaEm s100

pH 7.4 3 MMM 2, .pH 7.4, 10 nM_MgQl 2, M
@%bemé@ﬂWWQ '\r{%@nwm 5 pgimbleypeptine e agsay mix was
tﬁ}a ac?n%ﬁjv\ﬁtﬁ ﬁnér%%ﬂw APcBARARGRELS AHLELAiS! &0 RR10 1078

M) for 10 minutes and challenged with the cannabinoid agonist 5-(1 -
dimethyl-heptyl)-2-[5-hydroxy-2-(3-hydroxy-propyl)-cyclohexyl]-phenol (10 ‘

uM). Assays.were performed at 30°C for one hour. The FlashPlates™ were

then céntrifuged at 2000Xg for 10 minutes. Stimulation of GTPy[**S] binding

was then quantified using a Wallac Microbe’ta.ECso calculations done using

Prism™ by Graphpad.

Inverse agonism was measured in the absense of agonist.
CB-1 FLIPR-based Functional Assay Protocol
CHO-K1 cells co-transfected with the human CB-1 receptor cDNA

" (obtained from Dr. Debra Kendall, University of Connecticut) and the

promiscuous G-protein G16 were used for this assay. Cells were plated 48
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g/m benzamdine, 5 g/m aprotinin, 5 g/nl |eupeptin.
The assay m x was then incubated with increasing

w@omgemdeat i ons of antagoni st (10-10 Mto 10- 5SPCR0B2W4/001482

for 10 minutes and chall engéd with the cannabinoid
agoni st 5-(1,1- ‘

di net hyl - heptyl ) - 2-[ 5- hydr oxy- 2- ( 3- hydr oxy- propyl )-cyc

| ohexyl ] - phenol (10 . Assays-were perfornmed at 30C
heursdin @dmanee atrhed a@iiﬂqv%m@@. gnicakagen corted 384 well black

B, ponstfaieR S Wae PR ofs et Whd'a am
SlEehaF Préfey it BIMENVAGIBES) d&'ﬂaﬁn@g@s m@q%r%bbﬁ@e%g&éy

aphpad. Invérse agoni smwas neasdred in the a
piErenie Acist (.04 %6B-TherplpleR- wersettie Fuvashiedn3 limasseith HEPES-

oSl Grortaie RisbBaIdEds FON f oo Xoaivai After
2R tisd it wernagedd edithe RINPR eI My UAFHUHeScence

G protein Gl6 were used for this assay. "Cells were
Igvels sxpsgontinupgsly monitored e RRAS0R peTod.82ompouhd@dslitions

PR el dad ot rer 205 o qRTae RIS
weeubsfarehddin tapkicdio ahdd poinfdbidamradioflfesp et as
Probes) in DMEM (G bco) containing 2.5 nM probenicid

QﬁﬂfraﬁﬁduA@Fﬁg,oréﬁi@ﬁ(p@mbs.Warﬁesqalssqeenﬂwmal_tmedm%aw4
i i : i t [ .
I P12 g SIS Pt Wel e 2t oBind GEAP AR Frsss

mn the plates weDtectigtoitiavdrie Adehids i ndi vi dual I'y
and fluorescence  |evels was continuously nonitored

over HIf ©HowingegyctierAMIS @gsrinBroders tsimgsntagk cellsnsias used to

%&%@,b%@%ﬁ%@é&sﬁéﬁgﬁ 4 vells after 20 s of

erfornmed in triplicate and 6

poi ntCellsneerst platddintg @ YBowsiE plits ves platirgeaersityast-10,000-
oni st conpounds were subsequently chall enged with

@n@gg 0¢lie BY, webaba cagepntsation Gt peper welhl Jhe plaiss wgre
AT 2ol SR a6 AL e LEona
ASEpsad SNBSS, PRSP Bt pclfd
fdeh8 hoyrsodt IB°A00- 14,000 cells per well -at a :
cone et‘r[lr%t grgg moefdiulr(r)locgntapiﬁirng\AFHM Ighrh(;( vl?/lag1 ta(ageg/% 2ach well
followed by 10 pl of test compound (1:10 stock solution (25 mM compound in
DMSO) into 50% DMSO/PBS) diluted 10X in PBS with 0.1% BSA. After
incubating for 20 minutes at 37°C, 2 uM of Forskolin was added and then
incubated for an additional 20 minutes at 37°C. The media was rekhoved,

100 pl of 0.01 N HCl was added and then incubated for 20 minutes at room

" temperature. Cell Iyséte (75 wl) along with 25 @l of assay buffer (supplied in

FlashPlate™ cAMP assay kit available from NEN Life Science Products
Boston, MA) into a Flashplate. cAMP standards and cAMP tracer were
added following the kit's protocol. The flashplate was then incubated for 18
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i ncubated for 24 hours in a 37C i ncubator. The nedia
was renoved and nedia | acking serum (100 |) was

w@odaea44The pl ates were then incubated for 18PEIDIB29044101482

37C. 20 Serum free medium c&htaining 1 nM | BMX was
added to each well followed by 10 I of test conpound
(1: 10 stock solution (25 nM conpound in DMSO) ‘i nto
50% DVBQ' PBS) diluted 1 OXin PBS with 0.1 % BSA.
haiure at 4¢@.c Thatdonteritaf e weils wess aspirgted, ard pairied in a
For le in was added and then incubated for an

I BIBRLOUDE® i nut es at 37C. The nedia was renoved,
25 100 | of 0.01 NjvoBRlegearaasdyshen incubated
for 20 minutes at room tenperature.” Cell lysate (75
pl) aarmmbmdit a@ﬁmlstefsualssaawgletafrebydr(osappiabledl A-THC) and
FI ashPl at eTM cAl

S draeiigeli % b r'eag'pﬁpé@ﬁﬁyasge pr

pﬁ'fe% I'?d%% t&? &rfo h”ara&@ﬂ@ﬁo beha@ é“ﬂ rﬁf&?
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cbﬂem&”@@mwsmme R’@TﬂadBEOOA/d@GQBI{&R)n GchbearberaMOrﬂs{:see
t of | I ted d t d
S A1 712l Pon Nealiaraecoiatoal G oy Eeride 5 eutdive
&%@@Hbﬂ@bgn%h&'dstrﬁm%@’m FonAfrdcel. 'EBly dTHes aRmabi)nY 9-

H7((Il 994&1an@tVW¢y, Reptyal.)in 2D[sBrimjratiyeystiylgs Wf@ﬁtﬁ)@f pr op

ArRETe o EulabiialRiEbob 2 8 o flOSR] Refitiel of

tASsé Betivitdy mheli@comdi@méﬁ\myl gatépépéw$%d@whoaﬁd Hot

see: Smth, et al. in "The phar macol ogi. cal
Rists a&sstaysofesaﬁa@@ bﬁioa@pméﬂqmt%\wr@@n fenioykaeghvity of CB- 1
33_]? g,[rémd in mce." J. Pharmacol. Exp. Ther.

%@ 219 io 227 (1994) and Wley, J., et al. in

DI SCAII mataag IpV@éFﬁedTE}s 9% r@\fefrsailtf&)rﬁfagoazmém54 dggg Ithe
fcééwngafprr@wla fﬁwé%é %@FWH‘PE@')@T[Q h&dw&ﬁ fwdroxy-pmpyl)

Bloned Y phERb 8- JARRAL/BEEHISE (ARt AL icl 8' at e
ssays IEgscr eﬁﬂﬁel ﬁé

ow provrdes’a screen in vivo
vatidlefaggnist). Cﬁegatlwhagrber§MIcalts a/]sldtemtmtmrl of the agonlst

presented as %rever om.agoni st al ope usin
e]sqglm e ﬂ@n@&tagoﬂrgst ac%vnty Eosntlv numbers mcp cate are ers (?of

épcélvg‘}lf& tHL S AP e Y! ) - 2- [ 5- hydroxy- 2- (3- hydroxy- pro

Locomotor Activity

" Male ICR mice (n=6) (17'-19 g, Charles River Laboratories, Inc.,
Wilmington, MA) were pre-treated with test compound (sc, po, ip, or icv).
Fifteen minutes later, the mice were challenged with 5-(1,1-dimethyl-heptyl)- -
2-[5-hydroxy-2-(3-hydroxy-propyl)-cyclohexyl]-phenol (sc). Twenty-five
minutes after the agonist injection, the mice were placed in clear acrylic
cages (431.8 cm x 20.9 cm x 20.3 cm) containing clean wood shavings. The
subjects were allowed to explore surroundings for a total of about 5 minutes
and the activity was recorded by infrared motion detectors (available from

Coulbourn Instruments™, Allentown, PA) that were placed on tdp of the
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cycl ohexyl ] - phenol / agoni st - _
vehi cl e/ agoni st)/ (vehicl e/vehicle - vehicl e/ agoni st).

wolk@andaeo nunbers indicate a potentiati on of tPEI/1B2004/001482

agoni st activity or non-ant@®gonist activity. Positive

nunbers indicate a reversal of 20 activity for that

particular test. Loconotor Activity Male ICR mce

(n=6) (17-19 g, Charles River Laboratories, Inc.,

veged. nghe datavys werpyieecallestedeandvexpreseed ascnmmyenent

é@ « » PO, ip, or icy). Fifteen mnutes later, the mce
ﬁe chal l enged with 5-(1, 1-di net hyl - heptyl) 25

2- [ 5- hydr oxy- 2- ( 3- hydr oxyc g ) - cycl ohexyl ] - phenol

(sc). Twenty-five mnutes after the agoni st _

i nj ecMaim|CR naice @Etldre1Hoapen arrval) meare prereated with test

CEREBUNE obeT Bl B o e Bl oAl W or o
shallepgadiwits 55@r, 1-airhethgl-hetyBof8-hyd ik ot €5 hyd@vasty Iph6pyl)-

activity was recorded by infrared notion detectors

evriehexyirhanecbrcio Ninely bointtes peat injaetinns e mice sverewaced
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SRENGPE 1 AP ER O G BN 1606 GFCAG AN Grgening br
%méfii’r)ﬂete'ﬁi rhe&urglioh #R th@hfduselBmdh & cdRbRtENahbEAHES
(@f@&pﬂfod lremlu rlazyfryrmcﬁwe;mi)en’@) [A@shﬁQmmiexd-cﬁ(e(r%;Mn obe%/pe?rmlo

) - . Nipe i.hut es .
! e oTHEHEBH el BRSTiB st hirsan! Ginabubsabing S Beirating
Whé BalBlilats By divitig tHeBurmbansr @coﬁdﬁ%@%u%lré%ms 12

inches. The ri n%_ was nounted in a horizontal
ptieness by thealotaltiinee abileebsesvation pesipd reteldmitiiptyirey thap

hn it h [e- d hj nd- pa ripping,t

iyl 8 10 B! B0 e R B BB P e
conpl etely notionless (e@mii®r respiratory
nmovenents) was recorded over a 3-mnute period. The
dat a Maled Ghy micentne®) 457-49 geuaemarrivatiotsre iprstreated Mgthftest

i I - dj vidi ng the nunber o
Fpdtie BT 67 B0 Sl R dul e elp e
wittntheodarinaeinolis agorist 6r(1pledinesthAribpiy)-pi[BlhyidRekyt 13-
hydroxy-propyl)-cyclohexyl]-phenoal (sc). . Sixty-five minutes post agonist
injection, rectal body temperatUres were taken. This was done by inserting a
small thermostat probe approximately 2- 2.5 cm into the rectum.
Temperatures were recorded to the nearest tenth of a degree

Hot Plate 4
Male ICR mice (n=7) (17-19 g upon arrival) are pre-treated with test

compounds (sc, po, ip or iv). Fifteen minutes later, mice were challenged
with a cannabinoid agonist 5-(1 ,1-dimethyl—heptyl)-2-[5-hydroxy—2-(3-
hydroxy-propyl)-cyclohexyl}-phenol (sc). Forty-five minutes later, each
mouse was tested for reversal of analgesia using a standard hot plate meter

(Columbus Instruments). The hot plate was 10” x 10” x 0.75” with a
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result by 100. A percent reversal fromthe agonist was
then cal cul ated. Hypotherma Male ICR m ce (n=5)

W@ 1004091420 upon arrival) were pretreated wth tBSL/IB2004/001482

compounds (sc, po, ip or icyy4 Fifteen minutes |at er,

m ce were challenged 20 with the cannabi noid agoni st
5-(1, 1-di et hyl - heptyl ) - 2-[ 5- hydroxy-2- (3 .

hydr oxy- propyl ) -cycl ohexyl ] -phenol (sc)., Sixty-five
gumaueging eiearapsylloswall.i hptercy 6o kickelakadr fickipindpaw or jump

ERP el M TR ioPb AR IS o s8%. i fmer
Wae &xpetitBnterlSdTRRka! HRE 2akR testhRed 46 @ckond ket BFaREA
tenth of a degree 25 Hot Plate Male I CR mice (n=7)

were peesgnigrdas & pereant rexeesab obther agandst iniluced asalgesia.
conpounds (sc, po, ip ordv)y,.Fifteen mnutes |ater,
m ce were challenged w Eﬁ'géi%@h%abi noi d agoni st
5-(1, Ihéifﬁlﬁivhhiéa%ﬁrVW}as skl 1hvdasle tel Sfficacy of test

i

hydr oxy- propyl ) -cycl ohexyl ] - phenol (sc). Forty-five
RPMpPERd$ fardhhibéingfoad intale é Rarmaussbawlgyorats after aal

%%ﬁmgggti a using a standard hot plate neter
? I u

S Instrunents). The hot plate was 10" x 10" X
0. 75" Mailé Bpeadife-Raode D exd A r&obidied FhPOh4R3s River

[ I [ [I. Lat to kick, lick
DG oS b e e an
h. : [
REONEGLTIONE TASY REhe MRl o SPEN IBAGcpt e
ged oeckived faufdf andemter améﬁlﬂ'tmm.e%etae]iﬁnals_\ﬂeﬂ@??ngated to the
J f th ist ind esi a. 00 i
VD Tond ResRR NG Wesk BRTore iaares catdaiane TeRtng
fhbiceapiert d%ﬁfgythr@ggﬂﬁ’%ﬂ%nfd?rthé ggae! ting food intake

i n Sprague- Daw & s after an ernight fast. Mle
Spr aglie coadbelthedosd inake efficacy edrefeno mtSiveertdsariiifaresd to

R B vl 55 P Ao MRS d B
Werd1aahdteOvarnight L AP We blaiidigadt, s hWere ¥odet 85 FBYing
food and water ad libitum The animals were accli mted
merring wWith velriclgraritest cormpeoursts. ok koownwedhgddstovas dosed (3
h@ﬂ{d)% g\@ésiﬁ\%%ﬁﬁglﬁj énE%Séén'%%l 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) methylcellulose in water and the standard route of administration was
oral. However, different vehicles and routes of administration were used to
accommodate various compounds when required. Food was provided to the
rats 30 minutes after dosing and the Okymax automated food intake system - '
(Columbus Instruments, Columbus, Ohio) was started. Individual rat food
intake was recorded continuously at 10-minute intervals for a period of two
hour/s. When required, food intake was recorded manually using an
electronic scale; food was weighed every 30 minutes after food was provided

up to four hours after food was provided. Compound efficacy was
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was conpleted during the light portion of the cycle.
15 To conduct the food intake efficacy screen, rats

wowrgg/oouansferred to individual test cages w PEDIB2004/001482

food the afternoon prior to%esting, and the rats,
were fasted overnight. After the overnight fast, rats
were dosed the followng norning with vehicle or test
compounds. A known ant agoni st was dosed (3 ng/kg) as
detpovinedvay c@mpaﬂmg thentboa intakerpsittegn ofipompoenddeated rats
vehi.cl.e al ound The test conpounds
%\f@%@?@&ﬂﬁFﬁ(f gp@% %f& and 100 ng/ kg
‘dependi ng upon the corrpmt@,ﬁd iHiskest andard vehi cl e was

| cel I ul'ose 1.n water and the st andar d

Fout 6T68 QLG SGIGEP YR eS MarbloreRAsONolTEAR] Bt
ABBhG! S8reiflg (PRt raRBTH S MAIMUNRERINT Bt

acco ous conpoun en require
@xtonsided rinkinghtdst®@by.r ahs fAwing wfeserdesgprodidei dedaitatt

SO PIRER D PR Theh el MR Gnatasl s dton stids ah alponol
fefdtef GRAavioRsak @é%%drﬁ@ﬁ’tr &%l@%ﬂ Md&é@ée ﬁh%?ma(:%@enetlc

10-m nute i ntervalrs
Teqjsi(eds MdCdeaﬁ’nl Gtk @aﬁash RedorahedEvein 1Al Gy, Reseaychn
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étand “Maw fIFané Brhts WRARALLHDI BFdferafcs mng\%reference
2004/ 094429 PCT/ | B2004/ 00148 95 det erm ned

by
AlsahalrArd Aldehviledvieiabolizing Systams hfAcasigpoiaiiess, d\de\ed/ork

i n Siti e co
B oL Dh R TR o A Rl oRE B T g
&léélﬁﬂtm’ewrrn@gb @al Ghomprefdeeing fﬁa‘ts5 PH R0l Bi6Eesmi BshadP)16,
female rats (bred at I|ndi ana uni versity) wth an
Badali(va8ak i nki ng history. The follow ng references
provi de detailed descriptions of Prats: Li ,T.-K
et alFemaledatsawaresgver inowrs olatasssde a&o@oh@m% alvaanst]

f
BRER 608 T L RIFBL b A BB et ver
rRainfainadh dn Er iiversé. cydle) to fRelfieds @kperﬁnéﬁteewer@hn@ns The
171-192 (1981) NI AAA  ADAVHA, Rockville, MD, Luneng,

gnimalsy wegfe initia assigned tosfogr graups eguatedfar sirsghol intakes:

AL e 20001cs <o Aot /58 A 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% (wiv) B-cyclodextrin in distilled water at a volume of 1-2 ml/kg. Vehicle
injectiohs were given to all groups for the first two days of the experiment. This
Was followed by 2 days of drug injections (to the appropriate groups) and a
final day of vehicle injections. On the drug injection days, drugs were given sc
30 minutes prior to a 2-hour alcohol access period. Alcohol intake for all
animals was measured during the test period and a eomparison was made
between drug and vehicle-treated animals to determine effects of the

compounds on alcohol drinking behavior.
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537-544 (1977); and Luneng, L, et al.; "Different
sensitivities to ethanol in alcohol-preferring and

WO p@apeeberring rats,” Pharmacol, Bi ochem BehaRCT/1B2604/001482

15 125-130 (1982). Fenale ré&ts 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 naintained on a reverse cycle to facilitate
exper Additibral drimkeresitdies verghioneanilinial SemateeCENBYG atitey

BIER) o0, AR5 BEEEAe iglln 6-E5Si0 o
(edlly cBndu b dicprobéptiictoTo Anipidtif atired MifRRgh o
alesEthemop Gonduinption 8y COTELY6 dticgrdnfidenosesfeG gadearamdl y
Fhocerntalyalples” alcofol, Jir b o183 19BRELS Vel Aiohol "
d:aha%'?ﬁm bMeIS7 BUIE AL chhd @BW@M{;% in % @Eﬁgﬁ%dy Agc%sggs

days of the’ experiment. This 25 was
Baragigny” Phareagaieny BioohemisrymndoBehatier, ¢7p8p5B78nHO%M ).

o PRSP Loh e Lt B sl e
andgveEn AINTRTEH REEESH M&&éa r&f QRIP watBE 8K€ af Z{)a(le/v)

ani mal s was measur ed ng the test period an
erhrlsoldionwettardde wepks wbenlindited)aacrbsy vhitari veas restricted for

Ao 8081 s S s

REE IhB26RhheP I8 the Sfcedd PictibaMals B 1Ak NBows W RS dMR! (fart

dope utilizing female C57B1/6 mce (Charles River).
@éB%l"ﬁ'ﬂtWﬁii es have shown that this strain of mce

i pSTER PR, o B Encst Hige were

domsilenpd stabldwheh Ti-aferde edcdhal bogsafiptdn forRdRlysas P -
Procedural Variabl es" Alcohol, 17 (3), 175-183, "1999;

4% of the average ol 3 daysmsbiaptlidfiieslyconsibd of alBmios receiving

. i L. . di gnd
AR ok 2 R 5 Lo BB Pl mossq ues
dieHa alBoinoland watepoAksholgmsudigtiovidbr thht daP webs dHldifated

re individually housed and given unlimted access
(E@QSéh)a SreuPs Werd Aeanaminey -Hhsodhabakgionps)hatesquivocal

\ | i . (2= d f i .
BFEIRaRe O b8 2 A Fimiee RS oRL M VG or 6 8o
the samecpretbdobas the/p2viosrdayasaeidioded| YDayHwaiswessh 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

compound that was able to significantly reduce alcohol consumption while

havihg no effect on water

Oxygen Consurhption

Methods:

Whole body oxygen consumption is measured using an indirect
calorimeter (Oxymax from Columbus Instruments, Columbus, OH) in male

Sprague Dawley rats (if another rat strain or female rats are used, it will be
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done in a manner that the access period was the last 2
hours of the dark part of the |light cycle. Once

waleioakd4age behavi or stabilized, testing comenchdI/IBAC£001482

were 15 considered stable wen the average al cohol
consunption for 3 days was 20% of the average for
all 3 days. Day | of test consisted of all mce
receiving vehicle injection (sc or ip).- Thirty to
specifiedtidats(360- E&Q}Jémdyomeigbb@’e plaeced lgithera:atmnmeter

EABer AR S ety e e GRD Ty EnorblariBiese Studies
éfé-&oﬁé))juﬁﬁg M@ﬁgml |dyofd GRSy tBade ‘?ﬁééé(ﬁér%'eg?@f &Jﬁy@%fhol

i nt ake. , mce were Injecte
O@Fﬁttmrétl@”r, ﬂde u@tS@(ﬁ@I fed mtanslardbclowtaddddituas Dhengitlesi ous
out, an

FitébBiend ci2rSln PRt miitn REd 4 by Sualanls asal pre-dose

ORI EshItR@stivreand ANBMAto GNANRRY iafe WRIRUr&! e@éwgnnutes

consunpti on was conpared back to vehicle for

or 20 géwurs. Pﬁéf-hei wid Pl hasahord- dobleglpﬂrl@dptm efdambers

AR hd At Ar PR ile TR st Bose of StRgpnd
Oy geuamwnmged@ 0.0¢1t footts g 1y @@d@a@%@&ﬂ other route of

C sunptl on i s neasured usi ng an i'ndi r ect
BYstratiasy ag eReeHEsd. flio MOGdIRunbul  Pregs aiesprepared in

ﬁ%kﬁy@lﬁlios%dft& SBdifie ﬁ?é&@ébev%yee(}éﬁ@aqu( |Bnglua5q5€§£100

rat 'strain or emal e ras are us
AH4A84042D RSTTANBARDBRY hd2glyEat) sgs@%ém edhsurﬁptnén and

y eplace in the calorineter .
SHBHLY BT RIS ERAse S 1 rairsdes for a0, a¢ditignal -6
HBITs RsEdodingse studies are done during the |ight
cycle. Prior~to the neasurenent of oxygen

cons Uppd %mé%lﬁ%éte@%%ﬁmge ﬁéﬂﬂgiééjthceh@wg%% consumptlon :

['ibitum ring t measurenent o
(cufglmphased, orf thedfdve ratetof airath f@l@lretheBﬁwb@’é emdasiffierence

R AIEPREOBRITR Rt AT LR BBt P37 a8 Botigty handorsibavenss
igfereef IldHT! %e@ﬁ%’ﬂépélre% diRsined a@%ﬁ' cﬂ’ﬁjea&ljﬁ1 gx@hgmﬁﬁogaé&lwty

opened and the animals are admnistered a sin
i eQ,Qfdpduvhﬁn wcheongegativel bsamsaargdrokerDand the oeslﬂls are

Hé[%;l&%)d §’§/C n%' gavage (or other route of

Resting oxygen consumptlon, durmg 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
excluding the fifst 5 values of the pre-dose period and the first value from the

post-dose period. Change in oxygen consumption is reported'as percent

-and is calculated by dividing the post-dosing resting oxygen consumption by

the pre-dose oxygen consumption *100. Experiments will typically be done

with n = 4-6 rats and results reported are mean +/- SEM.

Interpretation:



io adm nistration as specified, i.e. s.c., i.p.,

i.v.). Drugs are prepared in nethylcellul ose, water
woeooatiae9 speci fied vehicl e (exanpl es include REGEEN04/001482

30% bet a-cycl o dextran and @Bopyl ene glycol). Oxygen

consunption and anbulatory activity are neasured

every 10 -mnutes for an additional 1-6 hours

post-dosing. is The Oxymax cal ori neter software

Cﬁlcrﬁaﬁmaeaheh?mygﬁm1ﬁnnmnﬁnmﬁaﬁ:;ﬂﬁ%ﬁ$géh@%@@£ﬁ@p@§ﬁve
t he rate of air, throu e chanbers an

@ehite Histoscal, VSQ&PE;%F{@@{%% i %%Ye DRIGBANGRIN BXYGRI
éEHéﬁhpﬁBH#@yﬁ]%hk%eqﬁ&%lors have 15 infrared, |ight
beans ‘space ne 1 nch apart on each axis, anbul atory
activity 1is recorded when two consecutive beans are
broken and the results are 20 recorded as counts.
Resti ng oxygen consunption, during pre- and
post-dosing, is calculated by averaging the. 10-mn
02 consunption val ues, excluding periods of high
anbul atory activity (anmbulatory activity count > 100)
and excluding the first 5 values of the pre-dose
period and the first value fromthe 25 post-dose

peri od. Change in oxygen consunption is reported as
percent and is cal culated by dividing the post-dosing
resting oxygen consunption by the pre-dose oxygen
consunption *100. Experinments will typically be done
with n =4-6 rats and results reported are nean +/-
SEM Interpretation: WO 2004/ 094429 PCT/|1B2004/ 001482
98 An increase in oxygen consunption of >10%is
considered a positive result. Hi storically,
vehicle-treated rats have no change i n oxygen
consunption from pre-dose basal. 5 WO 2004/094429

PCT/ 1 B2004/ 001482 99 CLAIMS What is clained is: 1. A
conpound of Forrmula (1) or (I1)
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044N R-NARo NN A- /I~D Rbl xBR3b XB ~
R3a R R3a R~ (I) (Il1) 5 wherein - Ais nitrogen and B

w0 g00gapdaen, or A is carbon and B is nitrogen; PCT/EB2804/001482

aryl optionally substituted ®th one or nore
substituents or a heteroaryl optionally substituted
With one or nore substituents; RL is aryl optionally
substituted with one or nore substituents, io0
heteroaryl optional |y subsiiAlMSed with one or nore
tltuent -CH=CH R a, or -CH2CH2-R a, where R a
M%y’%?'@ﬁ@‘ﬁ 5% a chenical noiety selected f}rolmI
CT- al kxloo tlaIIyor ully
gat ufﬁ% ed %ar bocoy%rﬁlﬁwﬁﬁﬁg?opg to 8-nmenbered
partially or fubly saturated heterocycle, aryl,
het er oar ylg* whegle the cheni cal uty IS optl onal Iy

. ~

substituted With \or 415 nore s Xis a

bond or - R/2F?_D(( Awhere Rea ' an R2 @e\m‘bh

i ndependeRt? ro@en (G -C4)

hal o- substigdated (G RC4) al kyl ; a3 n re each .
or

i ndependent |y hydrogen; (G - C4) al R h 0-
substltuted (CT-@) al kyl; and ' - is a

E&[g noi ety selected fromthe gr oup conS| sting of
\}(6 &%) al kyl, aryl, heteroaryl, aryl(Cl-C4)al kyl, a 3-
to 8- Nﬁ&rhmfogénra@fdtBéﬁ tarben, 6HA|lycaﬁﬁrNér?d qu nitrogen;
carbocyclic ring(s), het er oar (C1-C3) al kyl, 5-
membeRet$ %e%ﬁetlonaﬁy gUpsH hema acmang sabsfitaerds or a

e ERERANP SUB Rl i ple of REP P ents i ona 1
substRt |$tazrgll optidmatipeubstitu®l Wbl ensWrshbleUsiHsHituchHi,

2004/ 094429 PCT/ | B2004/ 001482
heteroaryl op’uonaﬁ:T substituted with one or more substituents, -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 8-membered partially or fully saturated heterocyclé,_aryl,
heteroaryl, where the chemical moity is 6ptional_ly substituted with one or
more substituents; |

X is a bond or —-C(R®)(R?®), where R% and R are each
independently hydrogen (C1-Cs)alkyl, or halo-substituted (C1-Cy4)alkyl;

R* and R* are each mdependently hydrogen, (C4-Cy)alkyl, or halo-
substituted (C4~Cy)alkyl; and

R*is a chemical moiety selected from the group consisting of (C- .
Cs)alkyl, aryl, heteroaryl, aryl(C4-Cy)alkyl, a 3- to 8-merhbered partially or fully
saturated carbocyclic ring(s), heteroaryl(C4-Cs)alkyl, 5-6 membered lactone,
5- to 6-membered lactam, and a 3- to 8-membered partially or fully séturated

hetefocycle, where said chemical moiety is optionally substituted with one or
more substituents;
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100 a pharmaceutically acceptable salt thereof, a
prodrug of said conpound or said salt, or a solvate

woeroohporad e of said conpound, said salt or saPdI/IB2004/001482

prodrug. 5 2. The conpound dP0Claim| wherein R4 is a .
chem cal noiety selected fromthe group consisting of
(G -C8)al kyl, aryl(Cil-C4)al kyl, 3- to 8- nenbered
partially or fully saturated carbocyclic ring(s), and
3- t o afharercevtchllyaadceatdbje ealt thdrbyf, saprodaigdf said

het er ocycl e, . e said chem cal noiety is optionally
§9E@ﬂ%é@é&%ﬁ?§#{,&5@ Svaigi VAERE A ekt sompalind, said st or
RARr Bﬁ}ﬁ.i cal Iy acceptable salt thereof, or a solvate

or hydrate of said conmpound or said salt. 3. The
conpound of Claim2 wherein R4 is (CT-C3)al kyl, hal o-
substitute G -C8) al kyl,, cycl gpentyl,. cycl ohexyl , .

pi per fdi n- %—@IC,O I‘?f(?rlﬁ'-”{? r‘?‘P,H{"’o’? aychemlcaP/mOIety
BBleBRA frémlthe Growd BAHRISTRERIH |CLals)alk 140 8-

t hereof, or _absoLIFrbvat e orghygrgt egj ofﬁ’c%ggg?-?é%m’n% t8r8
sinabeyettparially tduliyosaiomatet odrbctwdlinring(®), aod 33 tevBer ei n

ol el RRE TG, sl RSl RS EREP RS o
g stiopanp sutvstit@ed S@ttosabi moke sdhgtitgairpound of C aim
1, 2, or '3 wherein Ais carbon and Bis 25 nitrogen;

a phariiesnerediically acceptobls saltlereofor esiolvate oa hydrate of
%ﬁibvc%ﬁ%&fndjéfrdéé’}@]%aﬁf said conmpound or said salt. 6.

e conpound o arm4.-or 5 wherein X is a bond; 30 a
phar maceutically acceptable salt thereof, or a solvate
or hydrate_of said conpound or said_sal

t. WO
2004/ 894428heeemnepngAfidams2 whareimR™ FhiC cCaplivhhas-
S0 SRS RSyt ShelpRekiibaroRst v rygrlidie-
wr ohydbrphainet -yl;
a pharmaceutically acceptable salt thereof, or a solvate or hydrate of

said compound or said salt.

4, The compound of Claim 1, 2, or 3 wherein A is nitrogen and B
is carbon; .
a pharmaceutically acceptable salt thereof, or a solvate or hydrate of

said compound or said salt.

5. . The compound of Claim 1, 2, or'3 wherein A is carbon and B is
nitrogen;
a pharmaceutically acceptable salt thereof, or a solvate or hydrate of

said compound or said salt.

6. The compound of Claim 4 or 5 wherein X is a bond;

a pharmaceutically acceptable salt thereof, or a solvate or hydrate of

" said compound or said salt.
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sai d conmpound or said salt. 5 8. The conpound of any
one of the preceding clains wherein R and Rl are each

w0 pabefpendent | y a phenyl substituted with 1 to BCT/IB2004/001482

substituents independently!l%elected"fromthe group
consi sting of halo, (CT-C4)al koxy, (Cl- C4)alkyl,

hal o-substituted (C -C4)al kyl, and cyano; 10 a
pharmaceutically acceptable salt thereof, or a soI vat e
or hydrate of said conpound or said salt.

o BB I kg SR

hydr a4 phgfmgamc@m@@wablb%émhé?é& éﬁé fsohéﬂéion( ﬁ%dr‘ate of -

phar maceuti cal |y acceptabl e exci pient, ['uent

2d epEpound. orpaéd salhposi tion of aim9 furt her
conprising at |east one additional pharnaceutical
agent. 20 11,. A nethod for treating a disease,

condi8.i on The dom@bdﬂdﬂ oMahg Bneof S BrRIdRsY BMirfls wherein R
crwgnabl noi d receptor antagonist in aninmals conprising
R' gfe paeh ingdapenrenidy apjenyl subsiituted witn1 teddubstituents

Igb‘%lsobnpoungm%?d frbnﬁ{h%pé‘fr%b%ﬁh étlﬁf%fo @?gg@y.aqlgoxy, (Cy-

%dkyhhelﬂ-sulaétlﬂytedd@@-;ﬂ@@kﬁ aad cyhher eof , or a solvate
or hydr ound or said salt 12. A

ali
ot hUP AU s lEP A GCRTSRR Sl toormai oransavats eddate of
JRIEbR ?ggngbrgam@bl noi d receptor antagonist in

animal S conprising the 30 step of administering to an
aninmal in need of such treatment two separate
| ons conprising WO 2004/ 094429

phar ceutA 6 corrépL&

PCT/ I"B2004} BO4B3CCULI§3! ¢GMpesition sempwigfies( 'y iagipmpound of
BHd &1 thE e ’

afhfy or a hﬁﬁﬁ!ﬁ?%@@ °§?§$a§%| e hgé e{te?ﬁesrg'éjo‘fﬁom%?&@

of SRichsat; @ndh(Qd Ealharmfaceamaallympepialble) excipietht, sHluent, apd

Cgméarhar maceuti cal | y accept abl e excipient, diluent, or

cartier;

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 animall in need of such freatment a
therapeutically effective amount of a compound of Claim 1, 2,3,4,5,6,7or
8; a pharmaceutically acceptable salt thereof, or a solvate or hydrate of said

compound or said salt.

12. 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



5 and (ii) a second conposition conprising at |east

one additional pharmaceutical agent and a
w@baampaeut i cal |y acceptabl e excipient, dil uePCT/IB2004/001482

carrier. 10 13. The use of %2conpound of Caim1, 2,

3, 4, 5 6, 7 or 8in the mnufacture of a nedi cament

for treating a di sease, condition or disorder which

is nodul ated by a cannabi noid receptor antagonist. 15
(i) a first composition comprising a compound of Claim 1, 2, 3, -

4,5,6,70r8,ora pharmaceutically acceptable salt thereof |
or a solvate or hydrate of said compound or said salt, and a
pharmaceutically acceptable excipient, diluent, or carrier:
5 and |
(i) a second composition comprising at least one'additional
pharmaceutical agent and a pharmaceutically acceptable

excipient, diluent, or carrier.
10 13.  The use of a compound of Claim 1, 2, 3, 4, 5, 6, 7 or 8 in the

manufacture of a medicament for treating a disease, condition or disorder

which is modulated by a cannabinoid receptor antagonist.

15



