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WD 2004/ 108728 PCT/ | B2004/ 001888 1 CANNABI NO D
RECEPTOR LI GANDS AND USES THEREOF 5 FI ELD OF THE

wo MYEMIR7EBN The present invention relates to SubSl/IiB2044¢4001888

pyrazol opyri dazi ne and i midazopyri dazi ne conpounds as
cannabi noid receptor ligands, in particular CBl
receptor antagoni sts, and uses thereof for treating

di seases, condi tGAMNABINDIDrRECERTOREIGANDSU| at ed by
cannabi noi d receptor ANDIGSES JHEREF BACKGROUND
Qohesity is a major public health concern because of
its increasing prevalence and associ ated health

ri sks. Cbesity and F ally defined by
body mass i ndex (Bo'y Fg{']HE?T{I\gEIQI’ ated with total

"body fTak peasenteisvemiab eesatehm substttiedpyrazblekyrafazitie sedse.
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Clinical Guidelines on tB}@CK@B@UI\fD cation, Eval uati on,

S0 LFAMER Bhe, RURC BN A R Rl pmnce
@ind ldesdcidteciimehithluins) Geesity e .ed; pveNWbigpuarb |geeer|aw1defmed by body
grgansggr?o:%x &él&@s\}/hlch %O og%%éexog@ghgtl%@agb%({é‘/af?{)%%'r%sﬁwé?‘es%e relative
asls otdisgasd. ®M s chidted/by weightid kipraros dividest bl beight in meters

L3520 oy, fERe R H BT ined AP oy R o @HEE 81 ang

nea eoar
gmbs.tym tydnteliy djaflse@sea Bl\d:le:rbB@ngrrﬁn Seanalg.c batiGrishHeat, kg, and

onﬁ.ﬁﬁultﬁ élﬁ'\'io%i u%@ﬂ%&%ﬁw{th@ld’en@f cgﬁ‘<§1t VR, fotna%r?d Tr%%g'nent of

‘e negative consequences 0

' r@MeeNéighttahe stestmd Adelgl i Ting Ezzﬁieomjgepmf V}bas@mtctraDICeU S.

‘E%%%Hmeﬂt c;f I bﬁ(? ﬁurﬁ%ﬁ%%f\/ic?eggNiFFﬁfbﬁEat%n%og& Egé?ﬂb%)

nom c 0soci a
McG nifihe lnqreaécergebww js of Aonceah b&ause of the excmtvla hiealtit tigks

U £ 2L iy I LonE0Tar L 20Rl ok ERRSLfanech, e

W recogni onlt c
t&chalemmeltntcs dyelifidemia  sleepsanne d auséabartbelist galr bladder disease,

?e%@%ﬁg# a%'cgﬁ%mlftﬂ'ﬁ% df %ar?c%r %@f)%rﬁd%%etﬁé'l %%55‘? ﬂJro&Qte ?nd

conme, one O esit
icolonp Thepregativechgalth @owquemes ohpbesity e ||tlﬂf!.e moue$WWg

[gzggér']éc& Q%ﬁla‘b}g Je%@‘f‘ﬁjg% Pgﬁé%i §¥?fe\é 38 ‘#m\/\%@f %]Qm'gh’ﬁé!ant borddfic

SS O
0l psyahosedial pﬁeﬁpn@@eletyetsabowemal Md@ege VK “Asctudh Causes of

Ko the OhRRNEE, JAUR, 208 2ol B et onal

r eductQbeaity is nbwdgcagnizgh tas @eppronicidissasathadbiretiuirgs tisatmeptto
@&chlitg B¥sociated health risks. Although weight loss is an important treatment
outcome, one of the main goals of obesity management is to improve cardiovascular
and metabolic values to reduce obesity-related morbidity and mortality. It has been
shown that 5-10% loss of body weight can substantially improve metabolic values,
such as blood glucose, blood pressure, and lipid concentrations. Hence, it is
believed that a 5-10% intentional reduction in body weight may reduce morbidity and

mortality.
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WO 2004/ 108728 PCT/ 1 B2004/001888 2 Currently
avai |l abl e prescription drugs for managi ng obesity

w@emnenad7by reduce weight by inducing satiety BPET/IB2004/001888

decreasing dietary fat absa& ption. Satiety is achieved
by increasing synaptic | evels of norepinephrine,
serotonin, or both. For exanple, stinulation of
ser ot QAlrfenfiPEERL

adr ool EEER00 BRI onlen iy desorkraifbouce
r‘@ﬁht ay indycisg satigtyor dsteasBg aljetap fat abberpli@wSHtiaty Iscﬁchleved by -
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Aot 189RBIIsHibITIRIE 514G se ahd iEFnaﬁGl' Intgk@%yl ?Rgl%ﬁBcg%;\Ztagomst of
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,&&ﬁﬁa&maam@&@mmemm@w.m; J04RERRIOO87);

i 1b8 160%‘3 8, ”P\Bﬂf&lté %L%M?‘éé'gﬂﬁﬁand \ﬁ@ﬁﬁt\’LosF RAEMRE @annabinoid |
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dinical and Neur ophar macol ogi cal’ Consi derations,

Riace\enrditioRing-in Rate” Beyehopharmacelegy, 438, 334va3Rd p9t For a
FetRew SRiaRnathini@ 881 2RH¢ED re@épfdn mom&s

Al t hough investigations are on-goin ere StlrFG
dxanaebingid;Rasapiop Figandsy Chnical and Newtap @@Q&ﬁ@wal_f%on&deratlons,
Rlé@i/amytbﬁ:ré Dﬁ@tm%eﬁyoa’ndfm%bmnpf E% BYRD deB&. Drugs, 9(7)

:g gain. In addition to obesity, ere SO S
amd F\Wét (2Re®d for treatnent of al cohol abuse.

24 ZOhNth&I@haﬁ\féﬁéa‘%oﬁ'@%%&gﬁﬁgﬁ ltaérelgnu%xmé & hdy A ni?

lion wonen in States. Approximtely
ethertive andisaie trerarautic kaatmeatfer w@éﬁn@pt PrewRntied weight-gain.

In addition to obesity, there also exists an unmet need for treatment of alcohol
abuse. Alcoholism affects approximately 10.9 million men and 4.4 million women in
the United States. Approximately 100,000 deaths per year have been attributed to

alcohol abuse or dependence. Health risks associated with alcoholism include
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al cohol abuse or dependence. Health risks associ ated
wi th al coholisminclude WO 2004/ 108728

weFanah @294/ 001888 3 inpaired notor control apd/iB2004/001888

deci si on maki ng, cancer, |ider disease, birth defects,
heart disease, drug/drug interactions, pancreatitis
and i nt er personal probl ens. Studies have suggested
end eno s canpabi noi d .t one. /S.a critic
ol

P ar e HeCA T 1] SEeBionap AR Consar R iserse i geApashear

QBtase @lﬁ.@/@ﬂg anéractioni Sﬁan&%aﬁﬁblgritﬁﬁtehﬁsdbﬂemoﬁlemb OBrudied
| ock vol u tary t hanol |ntgke inr

laﬁ%ﬁléggeﬁle thategogenouseaniapingid tong.p BYS(? 8r 'Calfmlgu% E@ﬁgntrol
andthBhdlamatte. The ak@odebigusSBBH ttkpior antadbiistesRI 51716 has been

Shasn BB sehoT e & B ARG o S AR 2

aSéieszSlanﬂﬁc&Vcﬁra!c&j@Qand 'EfigoNREIRE msﬁmams an Antagonist of

R B SPePREOEy Pacht? TN

Fof a)revk%séamugauw:a (Carid B.:slt Btaﬁéi/agd‘mjﬁifw ‘Nro Anahd2phes and
se .or ence er .fraom. o
T e FEREO N AT Fden iRt fids A Riiew pf o Evigeace:

tAnhel & sicahdlisgh 35@%26 me:edzofmr nmore effective

treat of a [/ dependence. SUMVARY

her o T fea e A R S BB e SO pffeL from
(nbjr-complidrice of betentit hepetotogiaiy) aair¢foiedthierrie pthigh lringst Mead for

,&»frﬁeﬁ“ ek if5Bign) o BREIOBPRETE) (1) wherein

is an optionall y substSUMMaﬁd?\aryl or an optionally

St R s B SR oo vt st

sabrsdbirtoit redeptot llgaome(m partitiiare €Bs uéxshtdr aataysnists)

i ndependent |y sel e\]:t d fromthe group consisting of o

hal o (prefergbl y/ c
(C -C4)alkyl R : .
(preferably fI uor §= stituted al kyI —apd cyano, nost
preferably, Rl is/R-3dhl orophenyl, 2- u r ophenyl,

2, 4-di chl or ophe 2Nfluoro4chl [,
2-chloro-4-flu roph'}!nyl, 25 or 2R4/d| uorophenyl);
R2 is* an.optional Ig'substituted aryl an optionally
substituted heteroaryl ‘

M - (m

oro,or fl uoro) N

- 4) al koxy,
Ruted (

wherein

R' is an optionally substituted aryl or an optionally substituted heteroary!
(preferably, R' is a substituted phenyl, more preferably a phenyl substituted with one
to three substituents independently selected from the group consisting of halo
(preferably, chloro or fluoro), (C4-C,4)alkoxy, (C;-Cy)alkyl, halo-substituted (C1-C4)alkyl
(preferably fluoro-substituted alkyl), and cyano, most preferably, R’ is 2-chlorophenyl,
2-fluorophenyl, 2,4-dichlorophenyl, 2-fluoro-4-chlorophenyl, 2-chloro-4-fluorophenyl,
or 2,4-difluorophenyl);

R? is an optionally substituted aryl or an optionally substituted heteroaryl
(preferably, R? is a substituted phenyl, more preferably a pheny! substituted with one
to three substituents independently selected from the group consisting of halo
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(preferably, R2 is a substituted phenyl, nore
preferably a phenyl substituted with one to three

waeupgtiog7eent s i ndependently sel ected from t he BCDIER004/001888

consi sting of hal o WO 2004/4.08728 PCT/ |1 B2004/ 001888 4
(preferably, chloro or fluoro), (C, -C4)al koxy,

(C -C4)al kKyl, halo-substituted (d-C4 al kyI

( reeér@b by 6|Hfhﬁd? dal

® lg orblo o)Sk@ﬁéJ £|kk§1>§ @ d(‘;)(ehl)yzll r@l%uo P Ry )5?064)a|ky|

re era wR2

F&B’“%f%f ah'y@#*@f@e%ﬁ‘bst{@ed @&y'éll chyamfalm% gwﬁrablmt%ds 4-chlorophenyl

(&ra-fidbrapriemyry, or, aryl; 5 RAd is (i) a group having
Formul a, (1 A) or Formul a (IB) Rda . ob RAf RAb R4 R

Raf ) RR2hydrraes. ¢C Rapalkylyhalo-gulmstituedd C1iQu)aliyl, oprasyle R4a
i s hydgggen or (C,-C3)alkyl; 10 R4b and R4b are each

. |ndependently hydr ogen, cyano, hydroxy am no,

H2NC( &))- a geaup HawiRg frpeadla (B) exRorewladBled from the group
consi sting of (C, - 06) al kyI (C1- Co) al koy acyl oxy,
acyl, (C -C3)alkyl{O-C(O-,.(C -CA)alkydp"Ngt. (O -
(C1- C4)6Iky| 2:N-C(d) '

@ CG)aI 1famn _R" ab

((Cl-C4)al ky %?FY CS C6) ¢ vhamMo-
acyl ami no-, C1- a‘lbkyl am an et er garg(C, 15
C4) al kyl am no-, ¥ LX heteroaryl, a 3g pirbered
partially or fuI | y'sat urated heter ocche and a 3-6
nmenbered partiall 7 fully saturated c!g"bocycl iC
ring, where saldTrmety is optionally bstituted
with one or nore substituents, or either R4b or R4b'

t aken whegeRffas hydrbgerR&E(CR@@)aFRgllf or R4f forms a bond,
t hyl : . et hyl brjd

2o SRS o QARG R o oS, i

are ea'dzth Ohd@‘piew‘rtéﬁnd:dl ynolgmlsej?c&ed fronpalmeogrobly dorsisting of (C;-
no, m ca

e oraOEYSk CopRh? sPIoH. S8 GBI STER) & @5@7@' NH-

acyl O)Q(O)a@d-C‘;)QIKS{I)zN}@ a- kw1 CHay@mino-, ((C4-C4)alkyl)amino-, (Cs-

( Cl gé% Z%y Ik Nla_h%o 8}"?'&{"%0& (ﬁﬁ Zq_(.lgyﬁaémno- %ter‘oaryl Cs-

( (33 cm4wmlamah¢(ybrahhamrqarﬂ,& a6yhembered partially or fuIIy saturated

Ayt TS B BELERAREN TS ol 3R v
sat ur athee $aid meWlsloetlormﬂyj sebsHtufed withndrer @rdnqrarsubstituents,

s | opt | ondl PR I0 G R gt T 27 o RMerfic'
subst ibondret r@ethylene bridge, or an ethylene bridge; -

Xis a bond, -CH,CH,- or -C(R*)(R*)-, where R* and R* are each
independently hydrogen, cyano, hydroxy, amino, H,NC(O)-, or a chemical
moiety selected from the group consisting of (C-Cg)alkyl, (C,-Cs)alkoxy,
acyloxy, acyl, (C4-Cs)alkyl-O-C(O)-, (C-C4)alkyl-NH-C(O)-, ((C1-Cy)alkyl),N-
C(O)-, (C+-Ce)alkylamino-, di(C;-Cs)alkylamino-, (Cs-Cs)cycloalkylamino-,
acylamino-, aryl(C4-Cq)alkylamino-, heteroaryl(C4-C,)alkylamino-, aryl,
heteroaryl, a 3-6 membered partially or fully saturated heterocycle, and a 3-6
membered partially or fully saturated carbocyclic ring, where said moiety is
optionally substituted with one or more substituents,
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Roc taken together with Roe R4e' Rar or Roe forns a

whond10sa28Tet hyl ene bridge or an et hyl ene bri q9CT/iB82064/001888

oxygen, sulfur, -C(O-, or 5§C(R4d)(R4d' )=, where R 4d
and Rod' are each independently hydrogen, cyano,
hydr oxy, am no, H2NC( O-, or a chem cal noiety

sel ected fromtheagr taﬁgﬂl?‘qgg{h E%,t,g%‘te( ﬁ@) C,%karmsa ,

(C - Co6)al koxy acy ox ) a ky

* (C, - Chpad lahetiie @)ldge (e, ethwyryeaumye) 2N-C(O) -

hydr ogen” or

(C -06)al kyl. ?@an? N sv.ﬂllu{' #;gérﬁ%og[_({féﬂ@(ﬂm)‘?fwhe@gﬁ“ and R* are

C6) cycl oal kyl'a
ar yl ( €petCihpapdndeaths mngdmeC)@lnoanyﬁrc(x@ amigd) IaJN(;(Dz)mDm- ,

oo ur SPEn Rl se Rl IR I ARS R el R R Yoy
or f ulQsalkeay,acaibryl acﬂrﬁb@sddlkyd:ﬁcm Cmﬁ@al&yls‘ﬂﬂ-@(O) ((Cs-

cubst e PR EROR, G il S Gl BB % &, o

3- 6 nEkXjpgclealkyaminoaglacylaminof, mryl(yc1s_ca)au«ymm hie¢teroagy(Ch- ¢

| es n R S Bt RentEs b ity Barda TR S5kfate
| act ormeterrcoaygleaarw aa+6dnéraberadpam5uy orrigllyssaturatpt icarbatydic ring,
SUDS! L Ll b PR IPE G SHRSHHERL S, A0 BRlilents.

| actone™ring an amrin ional'l'y “con
an additi ormaR“‘*rdeeR“BaaI@mte@ttmrﬁ@m a Biﬁonemlaygepamally or fully -

nitr 0Q&{lrALd ﬁ&l {]olék?llc(?F\gh%B %tm% red H&gﬁg fnﬁg tah4S G?nembered

consi dadtary nogr; wihete €8y abieydcycl(c@mg c;@ut lactooelrikg bnd eﬂd laZ;t}am
dC|3)( ?:l K&%V% éﬁﬁé?ﬂlly‘nsgégft%l Mi\k lf%la %mr\%Pewas&ﬂ&Lts and said lactone
(C1- CEB)\gIahgr Isald)la@@@) ring apl}dngll)athreBe pdditigria) hethmatns aelelcted

} i et ¥rohi30)iy§8'§ iﬁ{@eh%{)%gﬁtdrt ut ed w|th one or nore
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substitue -C(Rde) (Rde")
where Rde ahid -RR&- whereddilis alhwirepemdmchlqmlbay mansgne Relected

ot e yremifE iy & o'rgnlﬂlghm b R Bz - ¥°

( C, - C8xikyisuifor{yE, mg)ﬁﬂlmnosﬁfylh)@-x9I(Cﬁ@yalkylammosulfonyl-,

E ?él%? {%ng%ﬁ @&8 ( gry %@8@%’?{9{ witers rQ)s:ai_d moiety is

di (G, ogtg@llkym@aﬂtutnﬂwutt(@mw@y@uwmemam n’o

2oyLan 10- 2 86l SHERLIN RTRRIR ), e R app R arpgpen

nenbenwppmetritlnhvojromn fcydrioy hydoxys latnm Hdﬂ@(@eyoc behemical
3-6 i : t

e s bodiir] SBeks fofiAh bitegfiatdich Yo SEMMN € Collion.

subst iacylioxd aW'I(ﬁiﬁﬁ-‘n)?"M Orfelfa-, $erbSdalkykdit-€(Or (@€ hHalkyl)N-

EgrenngéB‘flegé ?S%kﬁé?ﬁﬁa hﬁ&cv‘gl)gléy rhmgog C)ﬁ&rloﬁg/%mlno-
bri dgecylamino-, aryl(Cy- C4)alkylam|no- heteroaryI(C1 C4)alkylam|no- aryl,
heteroaryl, a 3-6 membered partially or fully saturated heterocycle, and a 3-6
membered partially or fully saturated carbocyclic ring, where said moiety is
optionally substituted with one or more substituents,
or either R* or R* taken together with R*, R*, R*, or R* forms a

bond, a methylene bridge or an ethylene bridge; and
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woR2MNe(@d728 or a chem cal

WD 2004/ 108728 PCT/ |1 B2004/001888 6 R4f and R4f are

each independently hydrogen, cyano, hydroxy, am no,

noi ety sel ected from peRIRPOOUD1SSS
consi sting of (C,- C6)al kylg (C, -C6)al koxy, acyl oxy,

acyl, (C-C3)alkyl-O0C(O-, (C-C)alkyl-NH CO)-,

((C -A)alkyl)2N-C(O -, (C, -0C6)al kyl am no-, '

di (C -4A4)al kyl.ampo-, (C3 C6 | Kyl am no-, i
acylam no- P CHeGRFAIEGPEMEL: Ny Resly BERTh pisrow, amino.

L)

4) ?! k—MNa(cDP,a?r,al clanreyiicatl h@te?r %wéc,yédt fraan thefgrogmnbeistting of6 (Ci-
artl r saturate r.ocyc n -
Gy o8 4 oo N S ol e ety aTe o e R TR

ri ng, C(oref(€-Saamtyllpb-CQ)-,i(S,-Cphik@aminoy, diChHE€, jalkyta@tino-, (Cs-

{akcan CEGYAPRRPATinen OHmD 5 st for Hedondl -

‘bond, G)agtadminenarybhetdganora 38 nednitydred partialiydg éully (shiurated

group  havi ng For 1@ R5 -10 ‘R7. 1C 15 where .
s andeRREodtPe 58 tupbsial Aeramg drgatraFd SarBagic fing
g C, - (‘A\)ra) lféé%}id ma Rty iR?)piimally’tlulfstﬁtdtéﬁmilH ohesartmsdre tsubstitlents,
C -C)al kyl -, or ,an_Qptjona subst it Wheds 4- i
rerber ma. plf B R B Rk Baathef MR e R s iR doms 2
ri Ing @egdi,f&u’ methglede bidge or:fa?taﬂiynateajmgé;ndependent ly |

sel ecte rQm oxygen,, su r o (trogen, or R5 and R6
or R5 ard ® tal?yeq(imfﬁo@ae\?rl?eﬁrjorf‘"&pa% 5-6 nenbered 20

| actone, 4-6 nenbered |actam or g%-6 nenbered
partially or fully saturated het ro%:ycl e containing 1
to 2 heteroatons independentiQ ed from oxygen,
sul fur or nitrogen, where said | agffone, said | actam
and said heterocycle are optionally substituted with
one or nore substituents; or (iigi) an am no group

havi ng attached thereto at |east one chemical 25

noi ety selected fromthe gr%udo tcI:or?si stin q?fc el -
(C, - c¥heradyi andRyare @acteinggp it ydregen; 3 (¢ Coplkyl gnd R is
3 Sty melon Qb ot
Fol Ty nepmtered paialy ¥ iy At gried hiplorils Bha codibing dagy
nDi et YeteSoddirhs MAapéntehthpsdiddtet Psh \okydenD8fupbr MPGEen,
hercot " chRoaP’ B kG hebR BRB -8 fotberocy

sol ValsiaHe, By erhBeré Idctkn, ep BPIE Admbehsl fatdly OF filfSaturated

pr odr %%iérc\)/gclé%gﬁ al%w?nsg? t% 2P %érlogt%g)n%% e%legggntly selected from

oxygen, sulfur or nitrogen, where said lactone, said lactam and said
heterocycle are optionally substituted with one or more substituents; or
(iii) an amino group having attached thereto at least one chemical
moiety selected from the group consisting of (C4-Cg)alkyl, aryl(C4-C,)alkyl, a
partially or fully saturated (C3-Cg)cycloalkyl, hydroxy(C4-Cg)alkyl, (C1-'
Cs)alkoxy(C4-Ce)alkyl, heteroaryl(C,-Cs)alkyl, and a fully or partially saturated
heterocycle, where said moiety is optionally substituted with one or more
substituents;
a pharmaceutically acceptable salt thereof, a prodrug of the compound or the salt, or
a solvate or hydrate of the compound, the salt or the prodrug.



7 I n anot her enbodi nent of the present invention,
conpounds of Fornmula (Ill1) or (IV) are provided. Ra

wok@dsoRea N M NN Nb '"~b NN~ |b |Ib R3 (RClmB28041R1888

)ym (R2b)n (R2b). n R2a Rea (I11) (1V) 5 wherein

Rla, Rb, Rka, and RZb are each independently hal o, '
(C -4)al koxy, (C - 4)al kyl, hal o-substituted

(C, - a

(s '%%'nibﬂwler erﬂboﬁﬁﬁgﬁt;bé e &?&éeméﬁréﬁﬁ:cﬁx F&nb&ﬁﬁ?%&“?&%@’ )
hefl (B0 eppriovided.ed (C =C4)al kyl, or aryl; and R4 is, 10
(i) a group having FormJIa(IA) or FormJIa(IB) 0 4a

R4f N R4b R4f R Rob Rar~.)< Rab Raf R4b' z,Y,x z. .

Y, x | A IBR*where R4l,js hydrogen gt (C,-C3)ajkyl; R4b
and R4b arje each |nependently hy rog%n Cy®no,

hydr OXyN=& NC(O) -, or ety

sel ected fr mt p' consi sti ng kyl ,
(C, - CB) By , acyl ( O-,
'(Cl1-C4) al K C4)a| yl)2 1b
(C, - Co) al 7 , ((C 0)4‘) al kyIRZa (R )_m
(C3-Co) toal am no-, acyl am,m

aryl (C, E\(B(ézl))al Zm no-, heter oa[%l ?nc, =) al kyl am no-,

aryl, heteroaryl Loa 3- 6 nenbered partialdsy or fully
saturated heterocycle, and a 3-6 nenber partially or

20 fully saturamg car bocyclic ring, Whﬁ%f said noiety'
is optionally s tituted with one e
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Ca)alkyl, halo substltuted (C1 C4)alkyl or cyano;

n and m are each independently 0, 1 or 2;
R®is hydrogen, (C-Cy)alkyl, halo-substituted (C1-C,)alkyl, or aryl; and R*is'’

(i)_ a group having Formula (lA) or Formula (IB)
v -/
| o R4a '
R4f>'/N R* R4f>‘)S<R4b
R \KR‘"" R4 R
Z\Y/X Z\Y/x
A 1B

where R* is hydrogen or (C;-Cy)alkyl;

R* and R*" are each independently hydrogen, cyano, hydroxy, amino, -
HzNC(O)-, or a chemical moiety selected from the group consisting of (C-Cg)alkyl,
(C+-Ce)alkoxy, acyloxy, acyl, (C4-Cs)alkyl-O-C(O)-, (C1-C4)allkyl-NH—C(O)-, (Cs-
Cs)alkyl)2N-C(O)-, (C+-Ce)alkylamino-, ((C4-C,)alkyl)2;amino-, (C3-Cg)cycloalkylamino-,
acylamino-, aryl(C4-C,4)alkylamino-, heteroaryl(C4-C,4)alkylamino-, aryl, heteroaryl, a 3-
6 membered partially dr fully saturated heterocycle, and a 3-6 membered partially or
fully saturated carbocyclic ring, where said moiety is optionally substituted with one
or more substituents,
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yI am no(C, ,
d| (C L )al%gfp‘a?l’f‘%‘(ﬂ(@i‘)fmaa(l'%l -, or a 4-6 menber ed 25
partially or fully saturated hetgrocylic ring

containing 1 to 2 heteroatons dependent |y sel éct ed
from oxygen, sulfur or ni+ ~RSr R5 and R6 or R7
taken together forma 5-6 nenbared | actone, 4-6

nmenbered llactam or a 4-6 nenbefted partially or fully

saturated heterocycle contajning 1 to 2 heteroatons

[ ndependent |y selected from Oxygen, sul fur or

nit rog 30 where said |actone, said |actamand sal d
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TiefioyR WA Slshithed (M. TR (I 7T | BRAGH R91888
Ca)alkylamino(C,-C,)alkyl-, di(C4-Cs)alkylamino(C4-C,)alkyl-, or a 4-6 membered
partially or fully saturated heterocylic ring containing 1 to 2 heteroatoms
independently selected from oxygen, sulfur or nitrogen, |

or R* and R® or R’ taken together form a 5-6 membered lactone, 4-6
membered lactam, or a 4-6 membered partially or fully saturated heterocycle
containing 1 to 2 heteroatoms independently selected from oxygen, sulfur or nitrogen,
where said lactone, said lactam and said heterocycle are optionally substituted with
one or more substituents;
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one chem cal npiety selected fromthe.group
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and R a4;iﬂ1arraaezamaaazlly actepdaipe nalethetepf, raymiodrgge of thelZbibpind or the
SS'I%? rgﬁ%ll‘r%?e r rtn%"a?%f)t ?e f:gr%c?gnd; Isaﬁ orth procPrug
(CL-CH arlefe;rled@oﬁ’(o@)md of(tﬁ.‘ép@é}natllrmeht-@di-ls @(d@dmpouldof Formula (1),
A PilsgAdmerGk; & Rkon RIS Bifereh. SRand o e cach
nmidpen@wtlpaydmgérh WHoNC(O)) drya chetrirahneitycsaldnbead/fedrh ¢the group
t ' j 1y sybstit d .
R Il e (YR B OR G PREH el o
t@ypak ye-OfDI- harﬂobetmryl F43-6 onenttdred pairtiallyar !ﬁﬂlygsatu&ated
é&&%%fﬁéb%ém&%rﬁggﬁ??ﬁﬁ%&%ﬁ i’ﬁg r'gt%gﬁgrbécgc?c ?‘lng where,
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the noiety is optionally substituted with one or nore
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Eéc@gﬁgoﬁﬁdc%w%ﬂg f:&)%frkylt 8(: @?)ﬁf?(&l\éﬁﬁr%i(g QQX'Q‘{;ﬁ
eﬁuﬁaﬂdnlmm CofC.)ahe!- mr@sfbﬁtmanm@ﬁ pamaliysvr fully @atptamxuheierocyhc

%htg*n r@ 1 t)o % I(éta%r)a&i)oﬁnls |Jlaelpe9§ﬁ1r{tl}/¥élﬁéfgg ?@nﬁ@é(ygén %ulélérc
mﬁdﬂ@pen deRt aryd RS @irRScpnd Rtal(en todstheri fayn 2 Saﬁwmemmredéactong 4-
(GgT @% Pﬁcl)t(ar? éi%l APS) ﬁ%ﬁﬁe*édﬁ%lly%ﬁuﬂ%&tﬁ éfé/d heterocycle
(ogmta(m)geﬂ toyz Iamer@a(ocﬁ.mygp@nqi%ﬂy se@pt@q;from oxygen, sulfur or nitrogen,
Wherd II%&O&Q I?c%%%'nﬁmlue he(}grroc 1&a8 c[ﬁ)ﬁm)a?gggbstituted with one

I C ring

partla saturate het er oc
O Mo awtnsgtus@ntsOa ehﬁm@e@@awcemwpéﬁm thereof, apioduigent the

f I

SRR e Bt lof Heabhe of AR relontbenilnSPaline
produgreRtséarably.| Riand R’ am eachinéeneadertlydydipaee oR(G1yCaarkyl, and
frrlid g M‘t ed heterocycle <containing 1 to 2

het et Oat ONE I ndependent |y sel ected from oxygen, sul fur
or ni tArefgead compeyndsohEomuda dher (Il inludect am and t he

het er 010%30(14 %hféﬁ??ﬁ’é?\ty %@Wg'dh)bré RS tﬁ @%%l&[@ 4 n%Qzuf?f? yil-4-

nmore supbstituen ar naceut I accept

tobrépl@@wlarranqap@amdj@e Ma'tbﬁéyllc@éﬁrﬁﬁﬂlﬁ@ or t he salt, or a
| vat .
sol vat gphgh, iyi‘?iﬁ g{fm&% Fg'h@ﬁyl)é?%@ﬁi&% pﬁeﬂﬁ) réol H‘@

prodr ug are eac pen ent y

rq}mldg@mﬂcw] pirgric all; kyl, and R7 is (C, - 04) al kyl .

;’gef e 844 CARRRMNG S 2L( 2%Hfo%’-bﬁer{yl))zkpﬁyréidlé[%,4'-d];9>lrild9£h-7-y|]-4-

asqpsepylaning-piperiding=ApiborylicaciEfingge- phenyl ) - 2H pyr azol o

[ 3, 4- y [ | 1 .

cycl oney RGP G EHorgeheih 2t preeclla - <pyrgen -4

ethylamino-piperidine-4-carboxylic acid amide;
1-[3-(4-chloro-phenyl)-2-(2-chloro-phenyl)-2H-pyrazolo[3,4-d]pyridazin-7-yl}-4-

propylamino-piperidine-4-carboxylic acid amide;
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4-benzyl - 1-[ 3- (4-chl or o- phenyl ) - 2- (2- chl or o- phenyl ) -2
H pyrazol o[ 3, 4- d] pyridazin-7-yl]-piperidin-4-ol ;

wd.2¢03A¢s728 hl or o- phenyl ) - 2- (2- chl or o- phenyl ) - 2H QY TER2POI/D1888

[3,4-d] pyridazin-7-yl]-4- 39
i sopr opyl am no- pi peri di ne-4-carboxylic acid am de;
1-[3-(4-chl oro-phenyl)-2-(2-chl oro-phenyl)-2H pyrazol o

3, 4- d 7-yl] - ' e
s byt S CBE helfal - huarorhepy 2r-pyragolgRs rglpyridazin 7-yi-4-
kob%p@l]‘énﬁl’fﬂ %ﬁb&dﬁl’f@mtbﬁ)oiyhé%c@fdnﬂd@ .phenyl ) - 2H pyr azol o

| aaz
br ooy RSB M A duerermeRy P PAEZEIOR - dlyridgain i
Y R ek uaa@wem&&mdég

[ 3 4- Sﬁg;?l 8!&% hen%al 4ilu£>r% ;Ihlen?l %@Fanyo} }d]pE/) dazun 7 yI] -4-
wnﬂwb@mm@e picaMokgicrridersias; boxyl ic acid ami de;

,[3 4. Ef[g);{z" | BT hen%ldu% Jh'eH?l AR eTYlof3 z? iy éaazuzn°7 -4

% @gbdx Wsﬂbwnem Fabéxwaba@eyﬁnw acid anide; 5
phEenyI(1)2[2g Cﬁé%a %g '§) ﬂ%H%rﬁﬁ’]ea}Q; 2HP¥F%;PP[344 -d]pyridazin-7-yl}-4-.

S/h(ylld&m-Qpplpérmfel-dbéTﬁoArllcaélb@ded c acid ami de;
[ 3 4- EJZ[BEE | ﬁlrg% hen%B] 4ilu<gr% pfhleH)(/)l %r)]/reanyoh g 'cﬁpey (Eaa2| yI]-4-
mhmﬁmwpmna.aewmdxgimmaﬂfamaiéboxyI ic acid am de;

 [ 3, 4- %63? l g'é% 9%3] 43"18% Flcj_'l@lrjl)% %@Fan&o{s } I&Tpey éa%_lnoJl -yl 1-
| mfdﬁyl 118/8-tAazd-spropIcs] deianer-dne; ar boxyl | c acid amide;

[3 4- &f{g;?-lcglrg% nen l)J(ZZ:h ?'o Erlmeun?/ pyra oIc?[B%'E!-]pP)deazm -yl]-1-.
I‘t;dyfaﬂmaqﬂanagwrbm ﬂ&ecéno@bﬁwxyl ic acid amde;

A B BT AL 2 e

|2&|qwrm}d[34d§3y8déz’m@za spi ro[4 5] decan- 4-one; 15 |

[3 4- Sﬁag? glgg he%?/ -:3%4ilugrop 39I SH%r)]IreanX}ob g Eﬁ-peyéaam yI]—4-

|eﬁ1yppnpmdmloﬂ 8-triaza-spiro[4.5] decan-4-one; _

] h ept qg&gé-fhlgro(&}/epz/laé (%%Hﬁrg?ﬂﬂaef@ Bll-l-cp){llgalzg&)%,g-d]})yridazin-7-yl]-4-

@hIeWmMﬂdn?{%M g] pylrl dazi ze e

1-[2-(,2- r-Qq- n 2.

13, 4. AR 3 o RO AR AR

Y-ghenyidipshidiorbylpbthapdne; 3- (4hfl uor o- phengl )-2H pyrazolo

3, 4- eri

2 1 B RRf e el R S D B Poell feagn 2+

ehehyd-pipeddipyraldazi n- 7-yl | -

4- ph

& Phe DS o AR08 e oneny-

[PBefidididpyly | dazi n-7-yl ] - 4-
1-[2-(2-chloro-phenyl)-3-p-tolyl-2H-pyrazolo[3,4-d]pyridazin-7-yl]-4-phenyl-

piperidin-4-ol;
1-{1-[3-(4-chloro-phenyl)-2-(2-chloro-phenyl)-2H-pyrazolo[3,4-d]pyridazin-7-

yI]-4-phenyI-‘piperidin-4-yl}-ethanone; :
1-[3-(4-chloro-phenyl)-2-(2-chloro-phenyl)-2H-pyrazolo[3,4-d]pyridazin-7-yl]-3-

ethylamino-azetidine-3-carboxylic acid amide; and
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phenyl - pi peri di n-4-ol;
1-[2-(2-chl oro- phenyl) - 3- phenyl - 2H pyrazol o[ 3, 4-d] pyri

wal2wines72y/1 | - 4- phenyl - pi peri di n-4-ol; PCT/IB2004/001888

1-[2-(2-chl oro- phenyl ) -3-p20o0l yl - 2H pyrazol of 3, 4-d] pyr
I dazi n-7-yl]-4-phenyl - 30 pi peri di n-4-ol;
1-{1-[3-(4-chl oro phenyl ) - 2-(2-chl oro- phenyl) - 2H pyraz
ol of 3,

T4 1:‘)[%3 E{lopl per lgj% 4 fuororphenyl): 2H-pyrazolof3 4-dlpyridazin-7- yi)-3-
btr[ylkn(me -gdtidine- %tmhgody)ne acid am@el or o- phenyl ) - 2H pyrazol o
[3,4-d

.%]ré%%gcaeﬁ ik q]ly aX&Jgta?ble alt th«lareof oragydrate cPer;SO'%{%ta o\fl\Be

et hyl no- aze Car b I'C’ acl

- 200p60Bar23ItPCT/ | B2004/ 001888 20

1-[2- (g5 € PIe%rpedomwdssof(ﬁr%lﬂlé% )@ Hr')qﬂéfuae 2 pyrazol o

[ 3, 4- dazin
et hyl aﬁQf(B-calzoeI-pr[hnmléx334¢|aorb@hﬁhyly;ZHmytbzab{&;I@;j]pandazm -7-yl]-4-

ﬁ’é&% %?%ﬁii‘r‘id gﬁé EESrBB%}?kgc%?a'rﬁ,d shereof, or a hydrate

5 l\/bre preferred
corrpodr{ﬁs{«chlol%epham&lz};&{ P-chloro-phdniy)) 2|I-hm.yraM[3 4-d)pyridazin-7-yl]-4-

bl RS RIS ek o pheny ) -
i sopr dg$K émhlnm-;phq@eh) le?ﬂ:blolb-pmw pyrazota[8l4 axipyidazin-7-yl]-4-

r%);lag‘ndfnf gk%ﬁ n@H%Q%' %}yhg agi%_/am{j?ro phenyl) -2

azin

et hyl adﬁfﬂé}-cplpnephe@ylr)ré (2-cblardsphertyi}¢Hamyirazotoi3 deflpytidazin-7-yl]-3-
Lyl GBU 1 8-PREBY e 25k Znfll o 0- Pheny!) -2 pyrazol o
pr opyl1dﬁi(mmprqemndl) dddducrariheryl)-2i0-pacsizdlofid-dlpyridazin-7-yl]-3-

r ) 52 - chl or o- phenyl ) - 2H pyr azol

@l i .gﬁ a%“dgg% Eé?g&gy)% ada bifick!
et hyl am?fﬁbcalz:m—prwnmlé*-’ia‘%lammhvlbZIaIfnycazam&dféd]pyrldazm -7- yl] -4-
rg- phenyl) - 3- (4-fl uoro- phenyl)-2 "

;brh[e@%%eﬁﬁ‘ikqlﬁ d] pyri dazin-7-yl]-3-- 15
et hy| dnfilria{2zloiodihesy B3 ¢4flberrypheny p2li-@y@adldis;4-djpyridazin-7-yi]-
]43&% 82p &éﬁdg‘r@ylﬁggﬁxﬁ . 3- (4-fl uoro- phenyl ) - 2H pyrazol o .

'4- phenyl - pi peri di n-4-ol ;

1 {1- [12[3( ecolafcopitenph@r(gichios> pErt) @bty pisiaiy WdlFdain-Z -4

r n 7-yl
%%ﬁ”ﬁﬁe‘%'%e?'u I n-4- yl)/}] et hanone; 20
1- [ 3- (141 dBi(brloferrhenyl)-2 ZZ-GEOWWMD-QHMZPW‘QWEﬁ@ifW-
[\R.44+ Vld dazi neoy. phenyl - pi peri di n-4-o0l; and
ﬁ{4ipr%}§9(rﬁ6égﬁﬁo{]%|? %ELO"FE) 2- (2-chl or o- phenyl) - 2H pyr az
ol o[ 3 ahdImpycautieatly acceptable salt thereof, or a hydrate or solvate of the

3éunbéarmq&”§éit.' pi peridi n-4-yl }-et hanone:
Preferred compounds of Formula (Il) or (1V) include:
1-[2-(2-chloro-phenyl)-1-(4-chloro-phenyl)-1H-imidazo[4,5-d]pyridazin-4-yl}-4-
isopropylamino-piperidine-4-carboxylic acid amide;
1-[1-(4-chloro-phenyl)-2-(2,4-dichloro-phenyl)-1H-imidazo[4,5-d]pyridazin-4-
yl]-4-isopropylamino-piperidine-4-carboxylic acid amide;
1-[1-(4-chloro-phenyl)-2-(2,4-dichloro-phenyl)-1H-imidazo[4,5-d]pyridazin-4-
yl]-4-ethylamino-piperidine-4-carboxylic acid amide;
1-[1-(4-chloro-phenyl)-2-(2,4-dichloro-phenyl)-1H-imidazo[4,5-d]pyridazin-4-
yl]-4-methylamino-piperidine-4-carboxylic acid amide;



a pharmaceutically acceptable salt thereof, or a
hydrate or solvate of the 25 conpound or salt.

woe@iaos7esl conpounds of Fornula (11) or (1V) iPct/iE2e04/001888
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15

WO 2004f 108728 PCTI’B2004/ oo?@

1-[2-(2-chl oro- phenyl ) -1-(44chl or o- phenyl ) -1

Him dazo[ 4, 5-d] pyri dazi n-4-yl]-4-

i sopropyl am no- pi peri di ne-4-carboxylic acid am de

1-[1- (44 I

L dg—z%fw &ﬂ&o%@ﬁw dﬁ gzzﬂ&o?o 6%%‘.)@%-@%%%?4‘5’ Apyhdazin-4-yi-4-
yWFUWBP%'BbP'BWW'WﬁQFDSXWQrapldlaﬂ”edet car boxylic acid

am de; 1.[1-(4-ch
1- 4[ ciﬂ Co loro- pﬁg?]yl) % (2- quoio Eh%[j 1|Ho|rn3dsﬁ%4 5- F%pyridazm -4-yl}-4-

rﬁtLW?raw?oﬁ['rzﬁﬂsmﬁaW kG ac'damlde _ _
yl]-4- ﬁ{hﬁi@mﬁ%ﬁ@hw tzdﬂJb% ﬁh%ﬁ@m?ﬁ#la&ﬁgfﬁfi/—?y)?q&&ﬁ{-4-yll-4-

1-[1- (4-chl oro-phenyl)

3 HS?FPFP%%'B'[‘Q pmeaplﬁyﬂrwmhmamd amide; -

yl]-4-: gy&rr?d}b B aRiNRR[ rgfﬂf1gle¥ééz%[4a§Bﬂyﬁ&Hzﬁwe4 yi}-3-

1isppropuiarBRPGRetiditredrgarpopdic 2citlamides- phenyl ) - 1

' H‘ i m dﬂF@{ﬂohﬁ:rQ—bHé{r‘i |cbag2| filicfo- Il161n f) 1H- lmldago'([f 5- 8]gyridazin-4-yl]-3- -

hyI am no- pi peri di ne- 4- car oxy i Cc acl
19“['3'13'("439614? 'ﬁﬁ%ﬁéi’?pm'm@c@@mlﬁ@oro phenyl ) -1

H1m dﬁF10({4th%r6LbH¥rw| dap il f%kfrhel yi}-1H- imidazold, 5. d]pyrédazm -4-yl]-3-

| am no- er||ne4ca IC&

1mf¥'¥'@q'1’19rﬁz@ﬂ@n?)ﬁéi¢w0)<¥@?(621 amider o7. phenyl ) -1
H i mi d‘ﬁF1°([4”oh§5r6‘-bﬁ¥rWl dza(zz' @déﬁl% 01% I) 1H- |m|daéo[4 5- (g%yndazm -4-

i sopr opyl am no- pi peri di ne- 4-car i.c acl
i LSE’BIDEHP’BF’QE}?R w?sztt\ozylnc|a9@ramlgheny|) 1

CHim dﬁﬁo(hdohﬁ)T&bﬁé(Nl)Qa@'mdléhIMJolpr%nw 1H- lmld320[4 5 ddépyﬁdazm -4-

i sopropyl am no-azet’i di he- car oxy C acl

ol et{wa@mowéhfaiﬂ%ﬁ;ﬂajbozyl(czacﬂ ABiAG- phenyl ) - 1

~ Hin dﬁﬁo(hdohﬁ)'r@-bﬁéﬁy!)@(@ lfldlf}hl&lolpr%nyﬂ-@la |m|daéoe[4 ,5- d]pyrldazm 4-

20

25

30

et hyl am no- azeti di ne- 3-car boxylic
yIJ[ m(ewy@m"&@zeﬁﬁ@ﬁgﬁrqarmm 3¢dianisiephenyl ) - 1 |
H- I i dﬁmb‘bh@T@%Jﬁé’r{yl)dla@Lchﬁo }Shény7)37 methall 1H- |raldazo[4 5-

net hyl am no-azeti di'ne- 3- car boxyl’i'c aci
FJFEYI'O'?@" “iflot-§opRergminoazetding- 1cemoesyh§a,§|¢eaw¢9 1

H-i mi ma[aqb%h@r&bﬁéﬁyl)da(mdmcﬁo pherloyl) -7- ethyl 1H- lmldazoF4 ,5-d]pyridazin- |
car oxy. | C acC

I sopr opyl am no- azeti di ne-
Mlhi lsoggapylamlno -azetidine-3-carboxylic acid amide;

1-[1- (14{2qblcﬂro@o rk@Wh)(zt?ch(o?@ 6hé1'iy9hl|l-pfnﬂdé¥6f’4"y bikpyAdazin-4- YIF3-

H-|mdazo45 dazi n-
ygtt ga@t‘"ﬁ;ﬂyﬁﬂﬁ' “Eé’ibpébf"ﬁé‘c'g aideioxyl i ¢ acid ani de;

1-[1- (14{2‘-‘(Qlcﬁfo¢b rh@m)h)(zt?eh(o?o ShéHyp b Ra 3R bbyAdazin-4-yi)-3-

H-i m dazo azin

;ﬂ”]Y'as“'ﬁ%PLm"gmerﬁG%@@Mmﬁfﬁ@a@m@ar boxylic acid am de;

&F I[ r2n gQ[QQEJcﬁbﬂI -BIREI 1) (2 enlof=BRery OrHAIR R Ao )4, T B fidWIn=4-11-3-

Wﬂy%é%i’ﬂwpﬂ“eé -GaghVRAIhamiss: azet i di ne- 3- car boxy
l'ic agi-(ahees- phenyl )-1-(4- chloro-phenyl) 1H |m|dazoS4 5= d]g%/ndﬂzm-4 yl]-5-

AR s o e o
4- yl | 232i(3.RRPHMEHIN Q4 RRRI-Bhdin I+ERTIRRYM 3-Gpfidin-4-yi)-5-
?srgpropyl 2,5,7-triaza-spiro[3.4]octan-8-one;
2-[2-(2-chloro-phenyl)-1-(4-chloro-phenyl)-1H-imidazo[4,5-d]pyridazin-4-yl}-5-
isopropyl-7-methyl-2,5,7-triaza-spiro[3.4]Joctan-8-one;



1-[2-(2-chl oro- phenyl)-1-(4-chl oro-phenyl)-1
H i m dazo[ 4, 5-d] pyri dazin-4-yl]-3

“woredohybsaes no- pyrrol i di ne-3-carboxylic acid am BeT/1E2604/001888
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1-[ 2- (2-chl or o- phenyl ) -1-(42chl oro- phenyl )-1

Him dazo[ 4, 5-d] pyri dazi n-4-yl |- 3-

et hyl am no- pyrrol i di ne-3-carboxylic acid am de;
1-[2-(2-chl or o- phen 4- chl or o- phe Y

H i m C?a[gd?ﬁ;hg)rq;ﬂ) Yda(ﬁ‘r cmo-yh?nng) -7-methyl-1H- |m|dazo[4 5-
quap.egﬂuhwﬁleombw r'n@ﬂh?lez §7Qﬁéz%%wasc4]@&érds Rede;

oro | oro-

L oD oto g herer-BO 1 imidazold 5
ZIH?%JEM%ZI&4®I]§ %Bbr@éﬂﬁﬂﬁ%{zg sﬂk&{g?gﬁ%ta% @Bﬁ‘e and

FAt N R P ca0-phge: i SRSl dlpyedazind-yi}-1-
sc%déé@?@i%@l’rléﬂ g’p 14)1[4) baturs-8Re

| or o- phenyl’) -1-(4- chloro phenyl) -
H- i m Mﬁ@ag&%y@%&cg@@ab{e falt\hprest, or a hydrate or solvate of the

g%bgmbrsg“net hyl -2, 5, 7-triaza-spi
[ 4] oct an- 8- one; WD 2004/ 108728 PCT/ | 82004/ 001888
More preferred compounds of Formula (1) or (IV) include:

2 [ 2- (12[20(blcﬂro%-ﬁ/lﬁ@rgwl1)(4lch(o4o Bhér%onﬁlﬂrﬁ@éﬂolzr ik NA-441)-3-

Himid
'%C;PERY?WZI(‘)'E‘W?@@HW&QW Oxl’l"fa g‘lF"gﬁﬁ“ |ro[3 4] oct an- 8- one;
2-[ 2 [(22(2%Plo% BréMyBAY(a)chibré-pné&ti)ON-RRESRYA 3y BdANA yi-3-

2T

I\J

1 Himda

fthamiaaRzetidine 3-tarkoxyie peig@Nide2, 5. 7-t ri aza- spi r o[ 3. 4] 0

ct an- 8reng.chRklpRenyl)-1-(4-chloro-phenyl)-1H-imidazof4,5-d]pyridazin-4-yl]-3-
8- [2. (2 CRI AR Pyl (4 ehioro-phenyD 1 Himidazols & dlpyridazin-d-yi)-
Hpethylerinerazetidiog-gyaibgadicaci-apide: 1 -

i sopr oppgl( zJeh%nﬁpﬁédya,a%sowdr&bﬂe@])M@ndﬁzowﬁd]pyﬁdazm 4-y11-4-
harrraceutlcall acceptabl e salt 't hereof, or a

dFetQ)dPWﬁ‘Pé"Rﬂ“dWﬁé’f carppmybuncd amideal t . More pref er r ed

COWDOLHDQSQQHOF@[)IH@HWHC(W&M% phényl)- 1'H]l?’r1||él'££%;4 GH1pyridazin-4-yi]-4-
1-[2-(2-chl aro- yl)-1-(4-chl oro- phenyl
mhwﬁrwa%@[p&rlémerﬁpfm%'ﬂ agidianide; 3-

' SOIOV ol arehifo- %I)QL@%%T&%&%WH ﬁnléé‘éogil 88| pYBdazin-4-yi}-4-
1-[2-(2-chl oro-phenyl)-1-(4-chl oro-phenyl
Hﬁ%ﬁ‘i’Rﬁ/!ﬁ‘H{‘QrP@eEﬁ‘ ﬁ@rﬁcae{)ﬂxwwogq grige; and

et hyl empzqg -CARBRS- bﬁérfysﬁzmrd@@wédw ﬂPinﬂd&é@S{ﬁ&d]pymdazm-4 ylJ-1-
[ chl or o- phen @]) 4- chl or o- phenyl

bt S B SR AOg] 5

et hy|a%5ﬂdﬂrﬁa@&ﬁﬁ&él9'a@@ep3at§l@§él%¥}e'oﬁ oRGislvagiod ﬂydrate of said

1-[2-(2-chl oro-phenyl)-1-(4-chl oro-phenyl) -

1$OMPPHRG B SBiGsal pyri dazi n- 4-yl | - 4-

rret hy|&fﬂ%eﬂ§f‘tﬁé E@ﬁbcﬂlnﬂgdés&@é@ﬁéﬁéid rﬁayﬁécbrﬁauﬁ%é’ 8F more chiral
-chl oro- | oro

I-q-em?ﬁi 59@?[egugnt[y] }5‘!9?? %Igddn jgpeyqn] wijj apprecuaXe t?‘-at all sterecisomers

E(é yleaahtrumaas Bed dlaétéﬁsénfé?éz P! dofpRGhds ifkEERd a2 discussed
ne chl or o- phenyl

2- chloro g )-1
é @e@r.mpr%d%%prﬁ grntw\ﬂengpn In addition, tautomeric forms of

the compounds are also within the scope of the present invention. Those skilled in
the art will recognize that chemical moieties such as an alpha-amino ether or an
alpha-chloro amine may be too unstable to isolate; therefore, such moieties do not

form a part of this invention.



I sopropyl am no- pi peri di ne-4-carboxylic acid am de; and
8-[2-(2-chl oro-phenyl)-1-(4-chl oro-phenyl)-1

woRdowitekazo[ 4, 5- d] pyri dazin-4-yl]-1 i sopropyl - IPCBIB2004/001888

10°

15

8-triaza-spi ro[4.5]deca n2&-one: a pharnaceutically
acceptabl e salt thereof, or a solvate or hydrate of
said 25 conpound or said salt. Sone of t he conpounds

cant et o oS Ry SO kbR Fy M leflicg; |

_a:pmpesmcat ie ptdvattedahat cetnprisasi (3 pareorspounel.of the mraset invemtion, and

I S cgﬁs S eégéLﬁlca In %artaaé e{ﬂﬁﬁﬁog@%éﬂg g?%érO# ; Sﬁ(e?e}'s? %’ ﬁ?d

icomgnsiti@nconprisesi d thereapeutically effestive afmuntsof afcoBpotiaof the
BRI A R e,
tphatmaxjeemad:ad;emr(ﬂeetmmi tereih). dsefanedbgérds maiude niebfirer reoeptor
?p%glrag%gom@stsc Iah%[go %Heoﬂ%tsn@y nalt{e(?(g?g?r‘:i‘é rgéwngfeﬁwgb ]gj%?%rﬁ“ Egrglc
iagestint(@.gn apdhIdrRDI04), B0SR8 dew Y acBﬁwsdDdHSSBHD%géms (e. 9.
%bﬁg% u{(fé%j" ?Eg%cre%;f Fr? R&(?e?glm’% an%gﬁt Pﬁ&gty% ent? I(dseggribed
(hb)elmbeiowpound of the present invention; and ( 2) a
Eg?: :Tgr?%{ @l Xmﬁ&&ﬁ?ﬁ@ot?'tﬁe SRéSérR n%ghnoggéln%?ﬁgd foPtrreatlng a
tdrseaeapeudlilmracbrlcysoedefremdumcabmnannabmaldcecqmjrm pcarﬁlculae a
ﬁé)lr r%%%?&r& bﬁlt\ég%ét(?rp anla%% tﬁ%qpcﬁrt;dcetg dr??%tgﬁ& aé#’n ﬁ%te?.ﬂ& ‘oaérp
(ademi i feed df evnddi tne)atmémt@f tbemedqtm@eeﬁe;tw&mhudﬁ oha cmhpcmsnd of
t
A L R BLe PRMeRt =R BRI AR, 00, (° O
( e. g. ,Disgases rcphditicns, ard/orethisdrders deldulaiad byotannaligoid receptor

R A DR g e PPl A

20

25

30

(bdirsi@.ivisight 1056 ohegrdioh(elge] redictioh in mnmd@ddemtake and/or .

e T
ppychoses saltizopbirenia, debarioral gddictipas, siprresaion ef rewaBaelated

rb?ﬁ&xﬁérg r@ g AR5 ARAALS biaks awagﬂe chhaa*s sHBE#;QQ&?%FJ&%auﬁé Shhd

ering o an ani na
tnnceralmnemdueect mld&pwt plaed pryfeeerfcea\,tsubssarmcnmse afddigtive

Isn%@ Eliaghcﬁ’éﬁ‘\s(g { a'lc{éﬁ&%#:?@ J&Birctlgh and/or dependence

ar maceu mposi t
cmmrtg tmémeratri@r/abstnmr@er@e\rm reddctioatand r@ypmnmtm pt

a‘?c%ﬁBltn%ke)at%g'r%ggHrbger é.@ﬁéﬁ&l&ngeééd&ngn dc‘g%?ét@ﬁ %d&)? 9

binge eati'n or exi
Idependsnce mnludnjg treatmegnt far stayingi redudtion ead idnse @reveam:n of

&ﬁk@sm@ﬂﬁé) emerﬂﬁ%‘u&l’uﬁﬁ méﬁﬁg%,gﬂ%helrﬂgﬁss&gé/ se, een%ejwtia

e ressi on, epr SSI on sor
p%ﬁ@h@sescul@mmpmﬂem cpgniienimviagment, adetrelated nggnltive decline,

e miﬁ%h%o&ﬁiti\fe%rgjérf, esle%a?gysfunction in males (e.g., erectile

difficulty), seizure disorders, epilepsy, inflammation, gastrointestinal disorders (e.g.,
dysfunction of gastrointestinal motility or intestinal propulsion), attention deficit
disorder (ADD/ADHD), Parkinson’s disease, and type |l diabetes. In a preferred
embodiment, the method is used in the treatment of weight loss, obesity, bulimia,

ADD/ADHD, Parkinson’s disease, dementia, alcoholism, and/or tobacco abuse.
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behaviors (e.g., conditioned place avoi dance, such as
suppressi on of cocai ne- and norphi ne-i nduced

waandits7oned pl ace preference), substance abuseCT/IB2004/001888

addi ctive disorders, inpuksivity, alcoholism(e.qg.,
al cohol abuse, addiction and/or dependence i ncluding
treatment -for abstinence, craving: reduction and

rel aps rev ntjon of 25 al cohol ke)., tobacco. . = .
buss GamponSEHLRE el Tanmay bE B iterla gymoination with
dipe pHamteLtival aginty PrefieRbriiaveutivabsigents iheldee hicotihe :

CPCRA e AR opbieragosisty ot oo e ey emli e ne
afepayg eﬁ@bu‘sasalw r@lméfém@nﬁcbp@mlrﬁﬂrbld agé@@ I(é g VEpomorphlne

d
(S DB RefoE g dnthpherhEs g Sl Ra e 6 sudi Bt os
(Gor@erta™®1) etdrhdetind (edd.f Siratterdy), anaanmeandm@qé@erﬁmeraumn
epil e |nflamTat|on ggs/tromtestlnaé di sorders ‘

(3é‘dga” -obBSYAGREE! BHF P AEVOP (RIEr AT REPKY HigTost
X D?{)%ﬂ?éseﬁ qu PRLHSDARe 13hKISRSrS, %pﬁ@ Y?J & or Q’la‘%@;‘é@%reof

ar ki nson' s di sease, pe |1 diabetes.
IM@IRﬁr@C’@I‘SfSe@CM’Q@@?'% ﬁ’ﬂonqel"fénﬁ‘r@luﬁ@he mmg@dswpactmmmetlc
t
SRSt lerdE SHBbtof Q35riet ¥ePaine ekpldF dBonied TR
tstivaibeting horase rwapzcw@na@g%762l8T210'ep¢FBQmmn@&18®83nlrQ4

t

ﬁ%ngégwn%gﬁ {%?rg%g‘ﬁ%r eSﬁ‘)‘?thaPBMﬁQ 13 gheu | Caﬁalé%'ﬂe{ﬁ&hﬂe%ﬁ%r
Froehigtsr galanin sgaenioe amtagmlstag@ﬁses{nhubmrgdpnme@m reggptor agonists,
r
nrieﬁfo%%&% dne[e)?fédegioﬂ g gbrﬁét gialﬁg% gé;gltgg’é}hé%o?ns(ses&h as those
a:iegcr@ldrr@feym bglowﬁ mymﬁuﬁahg agerggmgdrpgp@wdrosterone or analogs

8 0o EERIGRLARRN. bl P

dvk@ w@&taerh@cel@togagonst& smwm&mrop@n hctarp Hwimaniageyti-related
I

oth aw%%ﬁ(s%i, glﬁgﬁ rsecé‘;ﬂ?r gl %on%é; iﬁsiéﬁélrﬁg@'?&:cepto? WhtkgBists or
d@wm\ﬁ&@nqnewmmﬁdl qcypt@r agomsﬁmuanmr@rlge pepti de
YY3. 3 r
agoni Slih% comwﬁ%ﬁ%%hﬂﬁﬁéty&e [ nh| L 53 és 2 sm%‘térmaceutucal
sxpm@slh@vnnlh@h p@mmms&e@eqqr@owe obite @fﬁﬂegﬁ Iaverr@@@pat tnast one
agb 5I%haﬁ19#€ml&?a§eﬁﬁ @Q&?i[)eélgé’r@'nsérﬂ a Wrﬁﬁé&)ﬂ&ﬁ g acceptable
stlnu atin rnmone receptor analogs, 5-HI2c rec
fyewniest, si"uerféloaﬁarrﬁler @b%ém peRaratg phewmﬁéthaé@@mczﬂtlons
%ngﬂg Y S slt @&Eb&moh%@ﬁfpﬂsﬁ? Q'c@%ouﬁoe&tthé‘pﬁeg&ﬁmv@ﬁtlon and
agoni st ga anin receptor antagonists, ase
.awmnaﬁma@e@callymwe prciripntodilugflo Af @Etfﬁte" an (i) a second
%H{p%&ﬁ&ﬁ L8iRpnti ﬁ%?én@éﬂdﬂ%ﬁgl' p'ﬂa?méc%ugcal abEn{described
receptor antagoni sts such as those described herein
theresppnd ﬁiﬁ’??@?ﬁcﬁ‘éﬂqa&y agrentale Qi‘élﬁ’jﬁ@f &éﬁéﬁ"érﬂ! cggieer Dife or
kRS utidd 85 Pdsitidak édnﬂﬁﬁht‘érédeé?rﬁﬂﬁéﬁ%o@éﬂ/ &%@ahéﬁt%ﬂy
orexin receptor antago ists, glucagon- |ike peptid
r%’@'ébﬁ@)tordagonl sts, ciliary neurotrophic.factors,
human |ﬁgeeadofﬁe€b§;§e%ﬁof m@bfé%@htnn»%%&g%ruréhﬁace@néa@kh R
receptor antagonists, histam ne receptor ant agoni st s
cnfovwiew\/fér dge @g@mw@er tritpah dispanes deandtioneeregisasders modulated

a3 RhAdBinoid RteptdRahthdShists in an animal. The kit comprises a) a suitable

dosage form comprising a compound of the present invention; and b) instructions

describing a method of using the dosage form to treat diseases, conditions or



20 The conbi nati on therapy nmay be adm nistered as (a)

a single pharnmaceutical conposition which conprises a
wa@eovpaesTes of the present invention, at |east OPEI/IB2004/001888
addi ti onal pharmaceutical agent descrl bed herein and a
phar maceutical |y acceptabl e excipient, diluent,. or

carrier; or (b) two separate phar rmceutl cal

CaRBIOBH thane RIS, Wankidindd Fdceslor RBBASILI B cp1

conpri si négg conpound “of the present In tioh an
feﬁﬁatpﬁé’@ N |y accept abl e excipient, diluent, or
carri efny yeBAbthéd émtﬁaoﬁﬁéﬁ%gthe%%géﬂ?m%rﬁlﬁn ggﬁérﬁ{ag&&%l kit
| east _one additional pharmaceutical' agent d
hEPrpTisingna) %f"ﬁhﬁ‘?sl@ﬂ@ &IF‘I QS)QTW'?'”Q&'&@SP@BD@@( dihepbreent invention
5 dérhd»'@?é phéﬁna"é@ﬂt\'daﬁf}f acc@Bt%blerté?r ﬁﬂe‘n?@rl dl|88r'l.fp6))8% %écgﬂg'
. e adm ni stered si mul taneousl'y sequent
aﬁ?ﬁaigﬁ ffRycomriising (3en peditienal Qfﬂﬁiﬂﬁ@‘?qt@@mt dffsctltbmi herein, and
Plii®& %Hérrﬁd&lé@t%ll;%hceﬁta@féq{a%‘? ek gfe% oMllheMSandjé)oavéoq'?a%er
‘for use by a consuner to treat diseases, tondi’'t1ons or
di sorders nodul ated by cdefigifiansi d r ecept or

ant agopé G5 thteidth8 MrifBhiky T Rferkitd a ﬁg&méérﬁﬁf‘ra@;caf'tﬁ the general.
sw tabl e dosage form conpri sing

pIPEBYA Crlinvie ABF alanaadica) mayie ﬁ%@ht@nbfand@%rﬁdmenqnple the

A e S eI he RO 3o 5 3R grove
dF¥YRIRY 4 1 B serbap etamsdgidatreeihyyetbd nimatsipio Feropy oepttel i-butyl,
(&- Butglal‘ but?luh-%éntyﬁ H‘@ﬁéﬁ%ﬂbut&le@%hﬁﬁt)utﬂrg ﬁ\gﬁ’wgl'bﬁ{yis ne&gbn’(ﬁ% 3-

-anot her e odi nent of resent 1'nven

pHReyPERRY| Bgxyl Zmethyipshkk aaqimghkg) Samﬂariysthecedis/agmlon ie.,
15 f@kwhmmrdféh@&ow )ac @Q'TERHH&M)OEIk%QEIan&éﬁQannob?nd alkyithio

i nventi on g har maceuti ca
.. cHPYR Bave tesz é?'ﬁ? Sptinitign ag; qtl%‘ht Whep I@l@&%ﬁ@bm ‘Rgtigrialy m
Wtb@dﬂ%délﬁar@r}aﬁgﬁl'd‘ bFRVI%o@tU%éW&eeur{shBﬁ,uft?@Slnéubstltuted '

cri bed herein harrmaceu
a"&'ﬁb%eéﬁlr%orﬁ élﬁ‘*?ﬁi“@fe”tse(ﬁ@n%? nPn%ﬁO thieleuﬁe'hﬁltume)@)eptan the case

csfhaRigBIe Bubstifdehisiiuth
"al kﬁ}zrﬂjr% selr S tso ua :ﬁﬁ?rgﬁlgtﬁ%e%ﬁdgawss F‘ Qe;%é?{dghw sek?cted

i) Pup ¢hsubsfituentsriigtedhelowm i the defirition far” S@bﬁ“@tt@?dal ghalo-
Qubbtitatea Ak ré‘_f@r% t@éﬁlE]Ri/l%roﬁﬂ‘ﬁ:bsﬁtﬁfe@wn%%ne@}rg:'ré‘Mélogen atoms

refers to l ent, straight, branch
4Fi9p ﬁ'HPFOE"%IYb &H’UO@&%WI ﬁi'f!#@rqn%tbylaom‘@mhsétwhq kkegr. When

r@lbk’titbted ahé Mlkanél redicar)dr alk}yl’ rﬁ?@ﬁé: are Eré?éita%lk/ substHEd With 1to 3

%I Oy n- penty ?ﬁ/ c}g/a |
u %ﬂpﬂ%m}? rd qr,gtquqgtﬂﬂrst,q mdmﬁg waeleciedfrom (C;- -Ca)alkyl,
25 dcmhy&ummxbz-cmm}éhyl a%gmﬁétsabbﬂmtiﬂ 6- rr%%eféb%étér% cle,

Sl Ly eyronn - baBEoxy. aMiaTiio, (Br-eyleliot atone, dr(Cr
cn4aﬁlﬂyyhmnion@rnnnaeé}ba>w@é tif QC1-95)9M9 @@(@E)Nhre) RExy(Co-

I ti.on ai above. \Wen indicated

qggt”g’éﬂﬁ%ﬂ‘? " ketgrery) randarere praferallyk hies3 fluatp E— kyl
sobstityeniBylefed ﬂaﬁat(bvﬁt:%)bHk?le(tsftte)c%*&ﬁddt eés /, é‘hifepnb%FL-%

ubstituents (genera

30 Bl 2P B b HeeS P biarca e Coakony, (Cr Colatt amino or (G

C,)alkyl amino.

—
o

2

O

The terms "partially or fully saturated carbocyclic ring” (also referred to as
“partially or fully saturated cycloalkyl”) refers to nonaromatic rings that are either
partially or fully hydrogenated and may exist as a single ring, bicyclic ring or a spiral
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of "hal ogen substituents such as perchloro or
per fl uoroal kyl s) i ndependently selected 20 fromthe

W@e@uposTds subst i t uent s listed bel ow in the defPei/iB2004/001888

for "substituted.” "Halo- gebstituted al kyl" refers to
an al kyl group substituted with one or nore hal ogen
atons (e.g., fluoronethyl, d| fl uoronet hyl

trin E' %Té%g%b@dff’ied d?l%’rMsH%@%g cllé‘ﬂﬁlg fsh{e }e?aqug)a 3- Wﬁrembered

stitutedy the al kane ralcasor letie
mnéf EPW%W% pattiathvercdllygaturatedicertmcydiic u'ngb or cycloalkyl) mclude

&%'S‘UHREE §ycl<5(Hroélyl %?clgpéﬁw 'c&?@kﬂh& ))E%%P@H?!k%ll&bentyl

selected
(cegiperssnyl, I@éﬁlypentw'wyl OM@pl@ewhrcyq ohegenyl yelohexrasliengidnorbornyl

r(SlE)‘fJIG[QEQ t?eptyl)cﬁbrﬁbr‘?]en?}’ﬁéﬁio[fﬁ Qfo‘&i&y gnéfrg %@Wﬁslgnated
@q,tw@g gmqﬁgbgﬁt@@quegt éhq partially saturated or fully saturated cycloalkyl
(g?éupqgé)abgﬁhst.@sﬁﬁ@i oN's'hﬁsfutl}f%% ﬂﬁ?r(e@r m&é)sgbéﬁ?[ue‘?mfg {tfdically,

or keto (oxy), and nore prefera
e lﬁwrewubf Itugmglslﬂﬁiqnﬁéﬁ@ntwe@@tegdrqn Bmof@ip- a3)ibstikugnts

(ll_gi%d @@DOWH ltﬁéa&éﬂ)ﬂ'tlon fﬂ@%ﬁi’thtedﬁ & W‘?gsft@tgﬁ 30rbBEJRE AR Yibo

nber ed het erocyc

('f@'ud@ﬁ)géﬂqpy|wh&fﬁ"hwecsaarbﬂacthenng Ayseddpla mmwdmgrhe indanyl).
TRk FarboR it 'gl'fﬁulp}fnév' bd éﬂa‘cMe@f@)ttH &ﬁ’lc%%rnpﬂ/c&‘ Hdléﬁé E))é gr%/ one of

((§a so referred to ‘as par i al at ur
NRFBRPKFIPMP Wittindhe cqarsow&l'famgmst%n r Vivgs swﬁértut@d ¢he

ebfddsyclic @ﬂfu‘ia'lé‘brleyeré’dly §&Hs’tnﬁ6téw\ﬂfho'98rr@§lﬁgm%@ﬁts@ép@ﬁ%eﬁly

as a sing clic ring or a spira

Selsaed BTG Y EAG00 BB EC Sk YU bsteroaryl, 3 o 6-
mécré@ﬁ'et@hﬁngélé\"cﬁ%ro ?IU&OC%{) r Bgiﬁg}dﬁe(rm dll&)x?ed?ﬁ{))a) Lino,

ered rin

fG1-Fyalkyaming. &i( %a@%'@gbémﬂr@ ﬁmﬁggarpexyl@tyéueoafpkpe))alkyl -O-

|GQ©? gugﬁ)t hedrExRs. - gﬁlhyléﬁln%y&ll%%(&y an&bh%keo Fé??d'\)/ Yo 12from

, ut en cycl ope penten
§ tu&ﬁ@}ﬁlg@ﬁ;@ﬁggntly@y@péﬁé@m Ci F@K@x rnembered heterocycle
I
Slsbom e (C Sl b i
&é@?@'ﬂé%%on gka B@P%egoﬁqu IaW syiiealkyiarpiegetc.) s the same

@am.ﬁ@,lésyabméurat ed or fully saturated cycl oal kyl
be unsubstituted or substituted with one or

mor e 5 Dﬁiﬁm ‘Ratialy satyrpied &r fully satyraded ketengexddic ring” (also referred

wmtpahmnéeabnatéadﬁmﬂw@améw!d ﬁ&la»%yéréi ) Fer@nd RénBEMER Plgs
substituents . listed belowin the definition for

hal g §1haE %%ﬂ'a"ylsef &{Jb&v(i'rpeﬁf@épdc%n%ex/ex@t@wa shplafirg bipgclic

Irlﬁg br4 Qﬁweﬂ! hﬁ’gl p@nl\é&?épfé'ciﬂe& Bﬁeﬁﬂé@%ﬁété&cﬁdhe Bnd & JeHérPaﬂy a3-
0 ring i ndanyl ). The carboc

E:ﬁ "?%Eygdofé‘gaﬁqné?elﬁ%1 {3 Fﬁtém@m*ﬁ (eraferahlyitt g %retefeat@w)

We@é\‘)ﬁeﬂfhﬁsé!écted fiém %@?&%ky@é@ﬂﬁm%dé?\' bty SRURRSY &1y

rin stem Wen substituted, car bocyclic group
?@tugaﬁﬁ RESIOPYFIC [P INEluderoups ﬁUCb 9<§r‘592x36 @8EenYluent s

tehBRE BRleIHy, )dlhﬂl@hﬁ@ﬁ&@l@ﬂ%ﬁ%ﬂ (ﬁ/}@hdﬁ(}h N- methylpyrrol||d|nyl

al ken denyl y het
gncg?g’? %'“1'5'"’!%@@%:dP'pﬁé’f"@)"o%’?%ﬂaé'”chWr%QUd'nV'l %‘d'rpdfa"yP/4H
y@ﬁ%mﬁ%%ﬁ?@ﬁ I 6)@zm§+'3)1'ﬁﬂr ¥o, ﬂ%Mbl‘b’ﬁBhnoafEtr‘éﬁydrothlenyl

%ahg @W%'obg%gﬁﬂ %ﬂdég% likes. \k/h%fund'est)eam;blem@ optionally
S(itubdd ) the baménv@é(%@%} ﬁJII?)ﬁétﬁthé%et%C)Kﬁ’é GroliR¥aY be

and npre preferab
unsubstluted or substltuted wnth one or more substituents (typically, one to three



substituents independently selected from(C, -C2)al kyl,
3- to 6-nenbered heterocycle, fluoro, (d -C3)alkoxy,

w@ ayo4/d728 kyl ami no or di-(C, -C2)al kyl am no. PCT/IB2004/001888

Simlarly, any 20 cycl oal kgf portion of a group (e.g.,
cycl oal kyl al kyl, cycl oal kyl am no, etc.) has the sane
definition as above. The term "partially saturated or

;gbtﬂ%gr%ﬁsg[ 9&&%@% %e?e?( J#r?mq yg%lé:? s%g%tr SERL &S bdiQwin |

sat ura
htheededioiion tor )SUbeﬁteheel ta snbstmmtedmeuemcymhngmg iidates gfdips

uhgrln (8 hetefteyicHpo sty WA SOE AR i oy £
Udlhwgbmmranyé@ Ibdnh;adrmmd@yl Bﬁejll'iyeltcmeon;tblbphbnyl acp- | s
%g@grrgg%r}gﬁ@m?olly é?at ] ﬁ@ﬁu%gtltﬂfeﬁgit%r S{ae oc Ije%roup is p?eferably

| pudstittagiemth yorS%Stmstl@dnt[snmmpsmde‘nUy seleotyd romqC,- Cg)alkyl (Cs
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15

.Egt)E%%QM I'?gzr éf)%lgéé(yl sa"il)?l% r%?rgﬁ 8 5 ogéug% Sagd]f%;ocycle chloro,

afiare.diyand, hydrexy, a(ﬁy@s)ekoxmayﬂquydammdr (€D kYl amino, di-(C-

dglé})éﬂk%gié%%w&a M{"Et%é IO{B/ al\k%tgeé)ﬁyl}lé,m Iketorlé;xy and

ptnpeer rretergdly, wighy t aza bulhititughts |r2d¢ppydelmy Iseledtleld froprr (@330;)alkyl,

SO U SH TSRS, o W ORBERRR By, o

t feore.j Rla,e hW@nyqlm drasiptreay kesattaehextyto tb@tmmmadalleyltlty or moiety by
SW&H |ng 485 Rk tﬁé héﬁe%@y&ﬁéﬂh& d s%rgsgfrwtég& any.

.Saturate eterocycl e

shajeroryag eeftien ofta gmep (ﬂg niogterosydbes sulistiteredsalkyl, yetaradyicle,
7 B2004/ 001888 27
gfg(%l tltﬁgtrnt %Qﬁ %I%i ﬁ Gg(é‘%:t ed fromthe group of

subst | T'Bfetﬁtfs arvlsole@rmt@warhmcymlh einglerbfens toi avométir moieties

, »I s u Igge %S&e\m@%? btfﬁjsteﬁqlnﬁgg/ Ezrgggg éprﬁthalgn? fnthrace_rje;'

20

25

30

f Qf‘ﬁ@énﬂ”@n&netar) y A typicahetybgroap isl a itad O(nmergberea amatic

Uc%‘yﬂﬁ;ﬁﬂé%fgﬁzot lmdu%t %! ﬁ%ﬁ%%@ﬁ&%llly Lubstituted” , the,aryl Agvroups

dinﬁX/ e Q'b%ﬁﬂ'itlﬁd@z élllgﬁltltUtQ!i with onevifrenors leBstltuamtsa(abreferiably no |
hr%t%rtﬁ&yﬁul'e% Sbefitlents) iRd eﬁfi@rﬁl&%r&le&;&?fob\t Hb %pou\ﬁn & Qudstiflents

substituents I ndegen
(l@t&d@?j@ﬁ’ Kyhe degfndion @) @Wlbléﬂ&ysubS(UMGmbgrbwhclude a chain

%f%tenaﬁ%tn%%?rsgbg B hEHyIGtegﬁ@@ ﬁ\%&ﬁﬁ%@'{tﬁ%ﬁ%tg’) When

AUbstiyted, taﬁﬁmﬁnaﬂ&@m@)es@reapneﬂdramyrsmmutactwum 1 oCB}atiskitylents

qmiéb%ndé{rz%@@é{ew %Sfallka/? (%egigalt(ery;/)aryl eteroany, 310 6-
m'%m@?raﬁ hetergoyele 1bremochiarp sftuoras éadios cyand dpyeimientQ3C4)alkoxy,

( |8>€J %ﬁh d. , L (%%aéllﬁﬁg?rﬂ{c{‘éi (gé@f%w?gér‘ﬁ%‘é' c%aénlﬁﬁé)c:arbo&ylate (ie..
Hét- @ﬁ)@ﬁ(yb@é:(%‘NH -} P0@Mere mﬁ@ratéy ér@éﬁﬂbsmugrtsa@emmq' be

aﬁa@p@h@amwom %&kﬁaér?lo?ﬁtffuh an%oh)ﬁntrc ngxr

he ring et &7 ocycl
§ 'Wl qrghgrqpp r*aabybe altached totbe eheroical entitycir rrmlegy bw pn;( enegof the
h
fg&%%&ﬁé WT@HWérBWaE@n@ %yé em. §|hﬁl On I;t%mon (i.e.,

aromatic mélety) of an aroyl, aroyloxy (i.e., (aryl)- C(O) 0-), aryl substituted alkyl, and
80 on has the same definition as above.



The term"aryl"™ or "aromatic carbocyclic ring" refers
to aromatic noieties having a single (e.g., phenyl)

w®@eo0a/16813%d ri ng system (e. g., naphthal ene, anp¢ir/mB2e0M001888
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phenant hrene, etc.). A typigal aryl group is a 6- to
10- menber ed aromati c car bocyclic ring(s). Wien
i ndicated as being "optionally substituted", the, aryl

gr OUpSTR@témyhasrouﬂ@lbbSﬁétér%r% AE nﬁglk}éfe'rét%t x\ﬁ%rﬂoi%%'

or nopre supsti tuent’s re eraﬁh nor e
stpYginipg Shieast qnﬁ@@f%ﬁ@@de@y ome@ee@@ur fmtmemee combiogtian

SthRE [ WiH & 5- tb'1©trﬁ@}n9@rje9\yrdn‘i‘atkrﬂﬁ dediimi¢ é?f’ﬁéﬂ&%{l pyridyl,

'substituted.” Substituted aryl groups in

oPyr%%f“i’%y'Hﬂ?%"lo'Yééh'?@" duranyi tmf@gguranyt Kpiedhyimnidazolyl,
pleeaydINaRBEMA! pitimif, ‘by)am y‘;{r-‘rgbz%lﬂlpihhﬁwtb%ﬂm Cﬁb%o lv}, ayingliny,

aromatic nopleties are substitute
21seqHiRQlinylyefizathiopheny, d@@é@@@ﬁw 9tcS)e|Téeﬂ1@t¢rcfar@matuc moiety may

(Sonsistord Sidle ok ﬁge@agfé)}ﬁ?é?ﬂl At éélmmé\@th@#ept?afr%'l ring 1?’5 Boto 6-

6- nenbered heteroc br ono, or o
qungwgerqqiy@g&gytam(rg Qn@4§> g]rk@;@teroam@q |@§t§pengﬁmt}y@elected from

(&ygéﬁ)s@k&fry‘a{nd&mdg%n a% a(tﬁuca%)s@ﬁ |ﬁ¥L é}rr]i@:? ﬁtﬁws a9- to 10-

am nocar boxyl ate (i .
nBPLBIEEBp ZBHGT CP“'@W'@ @ﬂ%@tfettr @éter@at@ée ingeendently selected

| fAHR B n%dlﬂlxr érﬁcpmr& . (\79‘%94 ||ﬁM|t:ate8 I&'s ‘Béﬁg c%thﬂﬁélg/ substltuted

ano roxy, or )
n‘é? hgter %Y' S may WSéPfélﬁﬁt%Pr %ﬁﬁi'tvseddﬂthrme@r gndoe/

msm[]@nt@(prbﬂé%bl)ﬁrﬂf Ih@l% tﬁé@fﬁ?eé"édb@fltﬂer‘itgﬁné’ép%%&ﬁtﬁg@IeEQd from
ntﬁstem Siml aré;)t e ar ortion

P 1] B pubsiituep 'Ptedzhel?w 'a%ye dsfingion C(ramhs)lwte(dO) Wiel ,

k
Gt eI itoRshr i moBies ard St SubolBuad W 1 or2

picl f‘r%e’tt%f”ﬁﬁp?{@@@%%ﬂ'%ﬂted féqm (Gretonlisyr (&r&awennylngryl heteroaryl
r$ft@6$nérﬁbélé@ﬁabio%yd@|tf?ér’n@sclh]!dﬁé’riﬁjéﬂonloﬂl c;?ané) RafoxPne,

h@b@ratom{gr ur nltrogi
K te Fsey. A Ao p S oAy KNG, s (Crt )l Apisepeed
aerrmﬁ@darﬁoxmarw (. §){€G19®Q)5I§/I-@) C @)VNH!)' Mo m@&éfdré#x}ably 1or2

dol
b%*ﬁg‘é?ﬂ%%w;ageﬂ%ﬁét&yoﬁ%ﬂcteq TR a(?cfpyllaﬁ(% chhlgroy &tzqﬁe ydyano, hydroxy,
t(CH-@%)alk)bky (Q}‘Ck awbdmm@w MCPEL)alkylmnﬂﬁ@l ‘Y!Ile hé?é'tro'a&}’broup may

Ep qumom i Soqui nol i n
&é@ﬁmh‘?c@tﬁﬁ%%g‘;hem Bl R 8% B, DAy gne oﬂtfee atoms within the
tmdaraamem@r@tﬂem Y. Gﬁw}daﬂ@}’l -yl Ciftgez6 1 2-Off mﬁdéﬂoﬂ@Jyﬁ ifidazol-5- g/l

S B A B B s
hheitivhqRé. OfdteroBbaTRED d@'édg)bf %ﬁeﬁ‘-z%é?gyl f(|r¢-;D f(het‘é?@é@ﬁﬁc O-) or

ﬁ]u}ﬁr]ur Iang tnt ér pi cal” fused heteroa r I
oystartite a afﬂfbsol@ﬁ ﬁeﬁ Wﬁﬁe@e@&ﬂm'tmga%wem

cont ammengno eyt Rfdroty alk\gtpirRAYy Q%rdtéﬂj@rﬁﬁlﬂﬁg%ﬂhé%d cycloalkyl,
sele sul fur and nitrogen.

PRI, Sl el S e Botafacyia it anc hheRToan! Suhetituted
metwhﬂ@rwpsg 'P@H@Eanh'&é’ g |Mﬂ\§ié§§ii’d)uldéts§@h 8¢ §/§1 6§éll’<én‘6§/ﬁ(g g

substituents (preferab

?AWHW | taﬁ?t¥|epr§’8l5’§i'll bubeth ¥gleny, Géiﬁf@de%'PHtW?C%)éJ @@1) é@a-f rom

m gJosl Eﬁ’ﬁ I(f %) |bbf$)b
Rydosidc or@”ﬁbgﬁ Picpylc: @ﬂ@%gwgt’%%btbmﬂut ed, the

definition
ﬁé?'%?%‘i.%’%?ﬁ%&WYL cyrihexylgarbamid. aig. b ihgtesanyglicsiaptanyt (gtged
wyirdlidinyRarbdnyl, pyrrolid-2-one-5- -carbonyl, piperidinylcarbonyl,

piperazinylcarbonyl, tetrahydrofuranylcarbonyl, etc.), aroyl (e.g., benzoyl) and
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substituents independently selected from(C, -C4)al kyl,
(C2-C3) al kenyl, aryl, heteroaryl, 3- to 6-nenbered

whetenasoy| e, brono, chloro, fluoro, i0' do, CcyREIDIB2004/001888

hydroxy, (C,- C4)al koxy, ar$l oxy, am no, (C, -C6)alkyl
amno, di-(C -C3)al kyl am no, or am nocarboxylate
(i.e.'", (Cl-C3)alkyl-OC(O-NH), and nore preferably,

T N e

- fcanyGa)aairtbomyly 1 Hipgrro@4)-edrisoryl, & r-myorogl 3-darbOiiyl,-ieRy b Kktyibphenyl-
ittt OB Tt SRR et Byl SRR &L BifistEroany

whitioh of theacylayroumamay be Bmgorsy sittkergloepg describedlinziod rebpydtive
im daz i da

SfGS ey RER a5 WAt e g arown

 pyayi e sybstitut&d o dptibhally substitited edtoany br Bbrepsabtiitoents

et er aron‘gti C

Bl )R Bt ol it Pou 5SS BB el &1

3lkstityentndtesibetow indlse tidfnitioa e “dedstituted” onthasaligh ayeoalihe

. n n H | ) .
Pelefop 8 ey BBl en taii o ] Gpief B Db fg) o

fdesdripes aboneaih ¢tk prefeered @yid heyre prefdrreddistoflsebstitwents Irespectively.

s odbt G AR BREH sl RUT enfne B ofs g BFe gpmore
fsabstipltionathat sle, copmagn inithyd art. biddwevek, it is gemaryilly, undastangl by

e BTl p A e bR G SRR ot ccversely

15

affettopephiayinaeslbgicy) icharagtetistics pf/the @bimpoyid oredtdgersely interfere with

Y R0 ks B A M Wi cvove
mcheledZi-Oy)atkal KarGH)cychakylatGslfdlkemahyC @) abyiidenyl etrg, ) |
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20

25

30

;cmmm, hgdrgky, 29666)9':90% arytoy cplieydyyl {Becaptod i@i-Ce)alkylthio,.

-2-car ) /|l = 3- ) . !
PG wpPocRERa i -G kil FRAGARY aphopium sats
ezt ChCt)bikophemjnocaborylate direy| (C 1€ alKyl-OtG(CadNH-1, ihgdroxy(Co-

K et -
RaBlitly oAIELEREMIELSEREIRE Kyl i, to o)
@kylt (fa-Cyyatyb€Ode glycoleglyéyh hytiazinespeoyli swifayl, sulfonyl, sulfinyl,
D e
opsubstitutddycomilirztivns)tsach a8 {shbditided aryl{Oi-E¢)alkips teitherghe sryl or
. , ' T .

S Bl Bl i B shel orchEh iTahd nd AIUFBRIRE By e
ispbstidediwith on¢ dpomorfecaubstiudrds (typitadiyl "onerto three suldstiluents except
Vel icl @, : i on.
e e e
abtevecyclic drbep pep be arfeskdaing (engr, éndangf dihydsobdnizefuranyl,

%H&ﬁ?oiﬂdldgrte&) respectively. The term "substituted"
sp Cir1c 'I"'y"énvi sions and all ows for one or nore

subst iThattéron'solvatat refere taca metesulancarhpiexofta carapoemd represented

. | . Sy
R £BARR M 1 N 2REu B o' BERE cplepafickluelif aichranie
adisctherebof) withfopetor trivee phieantranotEcoigs c Slictt Selvent treteacsles age those
%Em%%lyctg@ MQ p%rr(?ﬂ\éﬁtric%%r{ \A'/t{i]éheérg %gwr\{\'{ot ltl—:' innocuous to the
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15 the use of the nedicanent. Suitable substituents
for any of the groups defined above include

w@ o472 kyl , (C3-C7)cycl oal kyl, (C2-C6) al kenpdT/1B2004/001888

(C, -Co)al kylidenyl, aryl, Beteroaryl, 3- to 6-nenbered
heterocycle, hal o, (e.g., chloro, brono, iodo and
fluoro), 'cyano, hydroxy, (C, -C6)al koxy, aryl oxy,

S.hvdr vyl r f Lt R
?é’c! 6 5\¥ %n g{afgg éi(ﬁjﬁmo?énd E% I'kgﬁ)l'ﬁ!a gérﬁnn gy@ratuea tre%r)é td nwe%omplex
a\rmmwhhamp@amttrsole@np arviatey( C, - C6 al koxy ‘

l
ﬁ;ndrg@ - @gﬁtlﬁgiggorﬁpnép# dm no% @/A é% @H?}, t?hﬁ_t }.commonly
@mnyamtmdocwrtm@t,ect(aa;arﬁ@)arémrl@amahty M@lecye@mgpther fuogtional
é R}g@\%é(%’c#rg oy d. gg{ ﬂé ang{ar%‘uﬁ% ﬁrotgé’tmgag%ﬁbons a substituent
ehacedto ea)ammcwrbar( tpt tplo@m v Pt ihel dayino DRtionatitydh the
R i e Lt R S S
@utohgqarbqrgl @qn: benzgexydacoaay KEBzparnsLip fluergnid@ethylenoxycarbonyl
JReL Sy, SRRl AR Yo Rek S, 2L e B
(grqq@u tbatl tigcks QthOtG@tSttm bedrexpoivnétionelity. s Seilebéeprroteicting greups

TR oD b ot 1Y TR L s 6 2SRRI Y e

garfbgxedroup itpt plocks or rirptdeta yhe cadbdry dunsiienalibf. Ueemippn carboxy-
g'réié(fi#@ gl%ﬁb%){r%du L ‘“Cl—) H3So, PR {Jﬁg@%hgﬁﬁ' Mﬂ’ie‘ﬁw Cfﬁlﬁge‘?ﬁy? 2.0

ex O a CO present

r%rrwmyés'lzl}e)hoxymlewl eA( Hc)luenesqlfom)/l)s(thylc? (mnltrgprmnw@ultﬁgwl ethyl,

t.ahl al
gj or &n@r e iso %Vniﬁ’?&tﬂg i “‘?eslbk%h Fts(?g \%;Eﬁ%r%pé% echh of
@r@eqtﬁggeoum@nﬁﬁm'rwsasw T rW tfﬁr@epﬁzﬁimmgamﬁ_rgﬂ
r e to the WD 2004/ 108728
g’&‘/ﬁr%% %Eb 88@8&8%'%0[\'?@%?2?? . wat er, et hanol
and t Aéelphrese "theeapeeliaglly eagtva @momré? ®esng an @rneurai@ﬁpl ex
\@Bﬁ\gguﬁm SObSEH mJéHilcﬁ\CtH!ate(l)'téa%r%Feve;ﬁg%é ?érﬂ&ular disease, .
tecting grou fers to a substitue
tCﬁ@ﬂ!mes Ob@lﬁwﬁﬂﬂ y(ii) aéﬁpuaiy% @metjongtesc Rr minates efe orgnore :
Zﬁlbio?dg Rlthd Hé’rﬁédlé?'@i%lebéé’ c&\ﬁlﬂn'.cﬁ\ bE&S JH&%OPG D%Fevents or delays
cti1onal groups on the conpoun or exanp
tfﬁﬁ"ﬁi@i erQﬂeélf MQfg SYnRIa/ms Of @eapagl%@f figeRse; C%ncttk?ﬁh@di'&%def
¥BsHbedRedipup that bl ocks or protects the am no
functionality in the conpound. Suitable _
am no-Thedereceningl getetmie humans @alg@@{_eppale) companion animals
t(é gf hHé’é’ Q%%ﬁlhorste )CEB&)G%MR@@?I%‘&@ Z0B@Rimals, marine animals,

car on
@lrfj$ are# @%yn ﬂ@t‘@f}ﬁ”éﬂ%)‘é?@%‘?%oﬁ?lble qrimele ) refess 1 foag-sourcey
ahMﬁja’lé’Mcths%%tbé‘Q sHéé}ﬁﬁnd BRitRy S to a substituent of

hydr oxy roup that bl ocks  or protects the hydroxy
f unct |T6‘ﬁ&>|hr&$§ pfwmﬁwtléalkyra@p@é@blﬁgn@mia@that thesubstance or

%Sﬁlbbféltlcg'grg ust! Heyc!ompéﬂblg @ﬁ@ﬁéﬁlrypineﬁo‘? %ﬂld&%g&raﬂ’&” thh rtﬁé &heér

to a su tuent car oxy group t | ocks or

asedients cemerising @@Wulamm éw/@h@emqmmeidm*ﬁﬁre,eéﬁddbﬁ@?wﬂh
gr ?: ?%b@ﬂ'nﬁgﬁfé&ﬁl i nﬁééf'd%r "t SR ce PUtﬁ'ﬂ)‘P&fehﬁéltwe ie.,

eth (trimethylsilyl)ethoxym’
rephlylactic, @pd Pé‘l'@ié’ﬁ éf%%f/ﬁ%ﬁyl ) et hyl |

2- (p- Aink QRS Mekisidtebi e daphMihoid receptor” or “modulation of a

cannabinoid receptor” refers to the activation or deactivation of a cannabinoid
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15 2- (di phenyl phosphi no)-ethyl, nitroethyl and the
i ke. For a general description of protecting groups

w@na4tibsses use, see T. W G eene, Protective CGroOUmER004001888

Organic  Synthesis, John Wsley , & Sons, New York,
1991. The phrase "therapeutically effective anmount”
means an anount of a conpound of the present

d' ' %r %Mc%% dglig%gﬂ{a a2 .'Tl@é %@Jﬁs? (paﬂfal anrntéﬁlﬁﬁxlfegée

kaméhllsbﬁaﬁaﬁ@,mStoW reriavantapesstone or nore synptorrs of t he

parti Gy aky “ggﬁ'g?ﬁe teﬁﬂgﬁé%%ogl%’t o?&lu&'s%% ol l agtag lf gh% partial

prevents or \ one or
@mtag@elspaas W@'Ua%\mveiissegsrd$tscondi tion, or disorder

descrl-rlp%q Tec-gg%r el toqﬂé %&%rét.erng%%%%q 7 ‘fé% ameld

(nale,or ani on ani

- degeptaind horses) food source ani mals, zoo ani mal S,

mar i n%h@%r@al Epgogﬁcfsdo‘cft , F «%nlf'% r%‘tiow Lu%f _‘sgghggtjécally identified

speci es er Soto f

thamuise) refec ko eampaings opfF gamulasihe Bgrmased(lp dormulg. (117, Foe Formula
II' I e

TR R3S BSB TS AL A 8 o I A o

cphemapgmlqalhaa@neotabtecsalts of hgicompbyndswandiort fredrags end hyc’ﬁ@tes

[ n | ati Lor
ohSelelee Bl he EOBLORS 8, AW AR re PRE=S1a sl papmers
'(inelading dla@herewsoewtrmm enantibmarcsy, tagoersrandestitapicalig Jabeled
|Co§,p0unogrophyl actic, and palliative treatnent. The

terrrs nodul at ed by a cannabi noid receptor" or
"modul ation of a cdPREALEDIRESCRIEHIOAN" refers to the

2 AT RN oA B IS s

éhelpy|teat aee peefid irithmirpatanant abdissasag manditionspandtdr alisorders

- RRRIsRlg ¢ byl BBHREifgia mgwgnﬁ@sﬁ.&wf st, or partial :

‘antagonl Y rein, the term

"ant ag?@mp@tmds ﬁdh@ﬂ@gemmenﬁqn maybe aydnesizes barsdnthetlc routes

' ﬂﬂ"yt Hcfi‘JIde pﬁfbreé&‘%rgn% tM@%e' WQISIEHOQ/FM ﬁ%c%gﬁma?gr?s

CB-1 rece t or
@éﬁ'ﬁﬂ'éf&’ inyiglt of thegasatintionicantaingd élptem Thméantleg materials are

Eﬁmmﬁatﬂ’é fr&hecoﬁ{{ﬁég&tsohﬁ\ég Y % Aléﬁ&l @ﬁéfnlcal%Mllw%xkee

speC| ically 1den rw se er to

¥Y) moaradgadily prepareddisingl raet(ods) welimowntathose Bkilledoin the art (e.g.,

FV p'éHsldaby rﬁét%déé?é?fet‘%ﬁg l4B&kr QgpPLLB"LﬁsSF q:fl?S%P %lg&’ ,\A%r)J Eiader,

II-B and

pr o rugs t _
HieesisHvabll @ Wiy élewaqrh@%Mﬁesu ads, or

B@Ws’t&ﬁs Hé&fﬂ’u‘ég%r Qn %Q‘frﬁg_}le o Aﬁﬁ)l Yja§§r7’ng%f' VEH% Berlin,

npounds, sa
W@ﬂ@eu%@w@mems«alﬁ@ av,ﬁuliahlg Vel tagﬁemgngomc@tmae))

e 2 g% ggﬂﬁ&s‘&)atlvé RHPNTRT Pre 3ULtibS QéﬁéPde%%ebbétéd%%v?&owde
potential routes for synthesizing the compounds of the present invention as well as
key intermediates. For a more detailed description of the individual reaction steps,
see 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 be easily substituted to provide a

variety of derivatives and/or reaction conditions. In addition, many of the compounds
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condi tions and/or disorder$82 nodul ated by cannabi noid

receptor antagoni sts. Conpounds of the present

i nvention. my be synthesized by synthetic routes that
i ncl ude processes analogous to those well-known in the

EFRPFTREDY the ﬂsethom deseribied belem aanibe furthas mastifiediilight of this
%%%re)guretusm@ c%ﬁwrabnaq@h&ﬁrsﬁy Well KitSwrsforhdde KillBBEihb ahs
are enerally available fromcomercial sources such
as Al gﬂ therprenasationf §0'(‘MLI'\%@F<@@ presgny inggntign epretegiinn gf remote

[ | I
{?leqrgzﬁgtﬁa?@( CE B nﬁ%‘r (g%‘aézr%%r’é@r)b a#ﬁlﬁ@ﬁ@f dit@g\gérygaﬁgs ﬁ?&/ bb&dcdddary.
d8s eepwhEaf SIJ mr@tﬁcgorpm" FRRYSiepergind Whing netuse ef thememglent s
ff&H'cthIeﬁi n@I tl%/%rtb‘ﬂ%'r@ of the pilep]agatloWrﬁeQB(ods’\'%MtXISIé Kmino-
1967- 1 é Bei | st ei ns Hand

@f"g‘j@ﬁﬁng @fFéIﬁ’S@I % '”CtheAQI?WI tF@HOFOSEﬁtY'nWOWé@ﬂba@W BOC)
%%Hiylcﬁ( carb&%}l I@Ik n§ @HBB?E?l%éth&l@h&ﬁyé‘éI%rIﬂhirﬁoéI | @hd R&ed

steln onl I ne ata as | astr

&rrsy@% e@teotlﬁre'Srr@@sﬁwud@wrr@@ﬁéwgn@ébﬂqﬁ inghenart. ofpr asniethd
RREGLORLS frotetERy Jrlip sséh@lttﬁéﬁuge' 8& The. eR/BReUPRRcile éFb%

present | nventl on as well ey | nt er nedi at es. —OI‘

'Sd&EIrWHﬁY&)ﬁO@‘-F NeM’eYthdIg@ﬂdual reaction
steps ’Scl?igmé‘FSeIBW‘HIuE?F@t@?Eﬁ%p&%Q&H fap plkéﬁb% ol Rds of the
skilled in the art wl preci ate that "ot her
Wﬁ@ﬂYQﬁ“@@QE@@IW' 'lJ ed to synthesize the
i nventive conpounds. Although specific starting
materials and reagents are depicted in the schenes and
di sgussed below, other starting ket erial s and EI
reaglents C BN Che=easHEl y—subsﬂtu;ﬂﬁy&@“ provide a N cl

e

vtiety of derivatives and/ or ion cond|t|OQ§
addi ti on, many of the conmpounds 2004/ 108728
PCT/IBZOO4/001888 32 prepared by the thods

CHO
OFEt

descri bed bel ow can be further nmod!¥i ed! In Il,g“h/t of (P

this disclosure using conventi onal ;f}g%s/‘gry wel |

known to those skilled in the art. | r epar ati on,
of conpounds of the present invention,,priotection of
renote functionality (e.g., primary or gc dary
am ne) of internediates may be nec§ssary 0%ﬁjneed
for such prot ectNl on wll vary dependl ng on the aturﬁ

of the rermte N B%l onal ity and %ondi tions of h c
preparati on Swtabt e ] 0X roretﬁ—ng o Rs

( NH Pg) |nclu _cefyl trifluorg |

t - but oxycar bonyl (BQOC), benzyl ox arbonyl (CBz) and MNP
9-f I uor enyl - met @91 eneoxycar bonyl %Pm The need f(&)
such protection, is readily det erm ned by one skilled

in the art. For& general 10 description of protecting
groups and thei{ use, see T. W Geene, Protective

Goups in Ogamic Synthesis, John Wley & Sons, New

York, 1991. Sch | bel ow i I I uster es an appr oach for
prepari ng corrpoqﬁds of the

v/ N /
S——
CI—\ /Rs R—\ 7/ Rs
N N—N

(1g) (t) or (1)
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oxndlzmg reagents such as pyrldlmum chlorochromate (PCC) CrO3, swern oxidation

' condmons and others well known to chemists i in the art. The conditions for the

NR2 N N CI N Ncl ~--3/ RBOR3 OR3 HNNHNN
OEt NNHP 9 (1f) (le) (1d) RLRL NN R N N. R -
O\ / RBRa\ / RS N-NNN 15 (1 g) (1) or (111) WO
2004/ 108728 PCT/ |1 B2004/ 001§8§ 3? Scheme As depi cted
above, the desired hydrazi B&"#Y8l ochl ori de can be

‘first Aedepictdd atote thai dyslngdi aynew:hemmrohmabb@w bafisst tgacted

e,
CuRElBRELYERE ot h B5RBL bo iy i B atrenng
( deditioBsitct p&rbdts:ehyei pmzasienémtsmnpmauec{sa)ar&;utamelhb/@’@huae
c bere repared using .
S et Bl S el Y R ERR B e P weing procedures
TWeII mamztoltkme stitled mah?e u/s Tﬁapy:b@olo@d\érlwe&veseﬁbm ng
ose d Aéta ﬂem ca
g}gégfzggﬂg g%?e?‘? f;s ang gmi%to é%j scr rb t e
(.ZHLBOQQLE@ 12RER4))211-18 41988). Wiidhpyrazolone (1a) can then be treated with
phosphorus oxychloride in a polar solvent (e.g., dimethylformamide (DMF)) to '
produce the chloroaldehyde (1b). The chloro aldehyde deriyétives can be
synthesized using procedures analogous to those described in Journal of -
Heterocyclic Chemistry, 27(2), 2434-5 (1990). The chloroaldehyde (1b) can be
_reacted with alkyl or arylvorganome'talli‘c reagent, such as dialkylzinc,

'

alkylmagnesiumchloride or bromide and arylmagnesiUmchloride or bromide, to

provide the intermediate alcohol which can be oxidized to the ketone (1c) using

addition of organometallic reagents are as those described in Heterocycles, 53(2), |
381-386 (2000). The oxidation conditions are as described in Heterocycles, _ZQQO),
381-386 (1989). - The hydrazone (1d) can then be formed from the chioroaldehyde
(1b) or ketone (1c) by reacting the chloroaldehyde (1b) or ketone (1c) with a

protected hydrazine using procedure analogous to those described in Pharmazie, _
54(2), 106-111 (1999). Preferred protecting groups include t-butylcarbamoyl, benzyl,
benzyloxy carbamoyl, acetyl, and the like. Use of t-butyl carbamoyl is preferred
because of ease of deprotection during cyclization. The hydrazone (1d) can then be
heated to at 60-100°C in acidic solvents such as acetic acid, HCI, or pTsOH in DMF,
dioxane, or toluene to provide the pyridazinone (1e). The pyridazinone (1e) can then
be reacted with a suitable aryl boronic acid, according to the procedures described in
Tetrahedron, 56, 5499 (2000), using tetrakis triphenylphosphine as a catalyst to
provide the desired aryl substituted pyridazinone (1f). Other Suzuki reaction
conditions can also be used to prepare the aryl pyridazinone (1f) (see, e.g., Chem.
Rev. 2457 (1995) and references cited therein).

The pyridazinone (1f) can be easily converted to the pyridazine chloride (1q)
by heating the pyridazinone (1f) in phosphorus oxychloride (neat) or in some suitable
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then be reacted with a suitable aryl boronic acid, !
according to the procedures described in Tetrahedron,
56, 5499 (2000), using tetrakis tri phenyl phosphi ne as
a catalyst to 30 provide the desired aryl substituted
pyri dazi none (1f). OQther Suzuki reaction conditions
can al so be used to prepare the aryl pyridazinone (1f)
(see, e.g., Chem Rev. 2457 (1995) and references
cited therein). The pyridazinone (1f) can be easily
converted to the pyridazine chloride (11 ) - by heating
t he pyridazi none (1f) in phosphorus oxychl oride (neat)
or in sonme suitable WO 2004/ 108728 PCT/|1B2004/ 001888
34 sol vent such as dichl oroet hane. O her hal ogenating
reagents (e.g., POBr3 and SOCI2) known in the
literature can be used to prepare the hal ogenated
pyridazine (1f). Oher |eaving groups such as the
sul fonate groups (e.g., triflate and nesylate) can
al so be prepared using nethods well-known to those
skilled in the art and used 5 to nmake the fina
conpounds in the schene, above. For exanple, the
chloride (1f) can be prepared according to the Indian
Journal of Chenmistry, 'Section B. Oganic Chemistry
I ncl udi ng Medi ci nal Chemi stry, 29B(10)~, 966-9 (1990).
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Finally, the chloropyridazine can be reacted with an
am ne n'ucleophile in the presence of base in a

waeiot/ads7zs sol vent at 25C to 100C to provide t heCTEBRDI401888

amno 10 pyridazine (1) oB5(l11). Various kinds of
bases can be used for this reaction. Suitable bases. -
i nclude triethylam ne, diisopropylethyl am ne,

pot assi um car bonat e, sodium car bonat e, potassium

fluoride, and the like.. Suitable s §Ozia'hxtl de CO,alkyl
~ethanol, DVF, DMBO, tol ueme, and t | llke. Scheme || < oH
bel owrkNH, ust R@es—one-aper NH or onpourds

of the 15 present inventionjof Forrrula (1) or @FV/)',\(N
where R3 is hydrogen. WO 2004/ 108728 PCT/|B2004/001888

35 C02al kyl Br~ Co2al kyl NH2 + R CN RN.NH Ol=CH

R2,NNN R (2a) R (2b) 1" O H C02alkyl C02al kyl  (20)
C02al kyl ~ R2, NN R 2, Nt N R2, N, NRRR (2e) -(2d)

(2c) . NN H2N. N 002al kyl ~i):=0 NH- ,...... L2 Z

U NRLN NRL,NY RRR (2f) (2g) (2h) R4-H N

Z

/ \ R4 @éé'\"kﬁl o
alky L © CO.alkyl - CO.alkyl
H _ 29T 2
2

N N—N N—N

1 CO,alkyl g_'gzo | 7N

R2/NYN = RN N ———— RZ’/NYN"
R’ ' | R"1 R"
\ (2 . (29) - @
R-H
N—N

Y
R'
L' and L2 = leaving groups (II-A) or (IV-A)

Scheme Il _

Intermediate (2a) can be prepared by treating the appropriate amine having
the desired R? group with trimethylaluminum under inert atmospheric conditions
followed by condensation with the appropriate cyanide having the desired R* group.
Suitable amines include substituted phenyl amines (e.g., 4-chlorophenyl amine, 4-
fluorophenyl amine, 4-bromophenyl amine, 4-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-
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(2c) is treated with bromine in glacial acetic acid at room temperature.
Transmetalation of (2d) using an alkyl lithium base, preferentially n-BuLi or tert.-butyl
lithium, or an alkyl Grignard reagent such MeMgBr or EtMgBr, in a polar, aprotic
solvent such as diethyl ether, dioxane or THF, at reaction temperatures ranging from
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Intermediate (2a) can be condensed with 3-bromo-4-hydroxy-2-oxo-butyric
acid alkyl ester derivative with a suitable protecting group on the 4-hydroxyl
substitutent to produce the cyclized intermediate (3b) which can be dehydrated vas
previously described to give the imidazoyl intermediate (3c). The protecting grbup
(Pg) on the 5-hydroxymethyl group in intermediate (3c) can be subsequently removed
by standard procedures well known to those skilled in the art. Intermediate (3d) may
then be transformed into (2e) using oxidation procedures analogous to those
described in Tett. Lett., 35, 9391-4 (1994) or J. Het. Chem., 39, 841-844 (2002). For
example, the 5-hydroxymethylimidazolyl derivative (3d)is treated with oxalyl chloride,

DMSO and a tertiary amine base such as triethylamine or diisopropylethylamine in a
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Intermediate (4e) can be prepared from the lithium anion of intermediate of (2d)
(prepared as described above) and a suitable acylating agent such as an ester,
amide or acyl chloride derivative, in a polar, aprotic solvent such as THF, diethyl ether
or dioxane, at temperatures ranging from —100 °C to 0 °C. Intermediate (4e) can
then be converted to compounds of Formula (I1-B) or (IV-B), where R® = alkyl or aryl
derivatives by the same procedures described above in Scheme Il for the preparation
of compounds of Formula (11) or (IV), where R® = H (i.e., compounds of Formula II-A
or I[V-A).

Compounds of the present invention where R* is a primary or secondary

amine may be alkylated, sulfonated and/or acylated to provide additional derivatives
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(11) Apmsreys amwgrcemreundswffprr@ﬂa (IEbASAYALRbIgfromgpmpescial

|sbu£\es 89pr@barb&"b9\)<n0\ﬁ€’mémg$eéﬂfly E\Vﬁaﬁlé%%&e 'sﬂWé%ﬂﬁ ki art.
where R4 is a grlmasé%; or second ar%P m ne

S dteppgssniative RiGPRIGHARSS aatRe MR rwlad,l@vqr@g;ustr ated in
' Q@Eiér@m&i b&lew! Taé b raViQw 3@@461%@?&8dme-4 -carboxamide groups of
PCT/ | BZO 4/ 001888 4 ., . al kyl.am nes
di OHPRI§I 2Re 4-amipg- ﬂ&ﬁ%i?ﬁ @@%"d'rﬁrﬁ"alé%s of & 8F'B%Jﬁ'é%é§nd their benzyl

prétaged Eie‘éuﬂsorstéié Qescbad g, mfﬁﬁﬁé@hﬁ@@SWtémlem 611 @44 C.
thosevgl illed in the art, Numerous a

Hah A Ve eiagh gt Bl K EdsChoty G LR D54y SSaRdy Nebvay ot
10 Ri.GPANSH. memwsm5W19@@)dmeye v aibbadlantid ér’ﬁ@&@are

skilTed in the resentative $Jre par ations -

AfpyRst %?Fp&lﬂﬁ‘&%“%f't“ﬁ?r H‘EP%F“ futed, o5pat P 4 DRiPIOSYHA NG Bﬁ'éted

@@mw dé‘iw@tﬁ)e@\é/re a’drs&rlwoe@a( airbmmh efal. in Tetrahedron 54 13115-
car boxani de

AP LB leanets Gama R Meroie, SorEsdapashp adkRgs &1
(Floﬁawularomtalfeedésch@éuzw P.A. 04rRebie th IPS PatensRbS3, 865670, K. A,

15 Saua gl ML Ve Gher: 8RB NG (1SBLIT, Togh i alyjp Bull Chem.
@lmrUap_aﬁ,, A6 13945‘@35(( 1964 andnd Brandiau MBH §aBbnkk inll0a$522544.

41, 5084-5093 l 98) wh e a g
e A Gl o R A o G RAXetT Oa s HEReIBes b frfe Kozkowski
@nawbﬁtrréuqtue@ nleft, mr7fS4Qﬁ9£Bl)hEh@bl@ﬁHl@hbﬂoﬂprB@rreBﬂlaﬂIMmo-

lic derivatives are descri
Bivehiine her eain orous of Ferage (33 opiepkiesbn Shieme Voelow.
20 IMekebrBsMdng B akylatinbdretieihe-3-cafiixamidbsati t ut ed

es 0 ornula (I A e descrj.bed by P. A J. .
AP o ek M roe e b giagerdd i AN aRyoRpi Estign
Gplralsubs;tmnéd d%@t@mﬁhva%&le ByBked0R3 ahaigBas to thoselsv@tined

et , al Chem Soc. Japan, 44, 3445-3450

("i@‘?ﬂbo"% r@\rl‘ceér andau and S. Samick in WO 9522544,

The preparation of 3-am noazeti di ne-3-carboxam de is

descri bed by A. P. Kozi kowski and A-H Fauqg in

Synl et 788 784 (1991). TheNallepgration of

4- al kWl o- pi peridi pe- ar boxam de grou

For miyl a ) —a+-e—depi c| ed

l% dimg 3-al kyl edi_n
&l kyl ami nopyr ol i dPffe- 3-car boxam des mall be

in an anal ogous fashion. Spiro-substituted derivates

are avgiliabl e by procedur, anal gous to those

cont ai ﬁééc? in the above %fs)er ences. (5¢)

25 nandm=0or1
Scheme V
The amino group of 4-piperidinone is first protected to provide intermediate

(5a). A useful protecting group is benzyl. 4-Piperidinone and derivatives thereof may
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O N(alkyl)2 N(alkyl)2 n CNNNH2 NI Pr mPrN )M HE
)m.0 (5a) (5b) (5c) 25 nandnm=Qorl Schene V The

wa@mowaosgesoup of 4-pi peridinone is first protecREmiB2004/001888

provide internmediate (5a)41A useful protecting group
I's benzyl. 4-Piperidinone and derivatives thereof may
V\D 2004/ 108728 PCT/1B2004/001888 41 be purchased

of so

6 PUFb AR b B R e ey B B S S eftrm Goraeration.

, @aramt& NJ laod iSigmavBldrichPCpe iSt. dionis O .S Biperidindriee(3a) is then

rea t.he |red al kyl am ne and .potassi um
Safadif e Bbiks AGHREeR EaER SR AR B R, o
atkm/ethaﬁﬁl ﬁ)tveathmuturéﬁt@tioot PO abeutc304@ do 5roidnd:eea:ymdi ate

A N

pcidtaad twatky. Jhe pmtéecing Igmmpnetmm eﬂnomdngungmmmeemtubom ahethods

o el Prose i e etndtl T Srtile B8 R Sl srove
h)eyft;aieggeemby mrdrmgientahm in nm&esmoefof Pd/GC. For those

oo beBr st ebrirolPes SE e o ATl A5 et Rdubstiuted or
isnbstitutedlalkdxy drélp, oterdtediatea2hlve 4hy may bel traated with ¢he desired
AEBLOT o Rt of As e SRS Pt Bty Bnf 8 Hprof soven
Tédg) THEYI $uitable sdotiolsalas be&nhém)umhalaed cqtrnmneh:wy:dr easuly

SRR Yo Rerd Rl VRO R TR

Conve Mmmrmbnatemdtmts aadhr maschh(qohs}ofcaeearaoén 8mrpmrsirbatm known

?%gnéa #fr o'r%lI |ﬂ Enstlé chalnégl gd Po?%ol&% élﬁepg ru¥18$ lhg present

fnvestion, as ival emtheonanommtmhbdlams rdiated thereias Such techniques will

B RIROAL 8 BB R e e R N b a1

0 One
&ypes whghromelogcphy {logh preasyre equidibihromagqgeaphgf(HPLC) column

RSP o BhPLRRRAR Lk Syl EaTBLAR AR

raphy
atordbegnaghys ueﬁyﬁ@lizsitibm,mdgﬁfe;reraad(l e h liguid- boyuial) eXBaction

graphy), recrystallization, and differential
?Q:rhﬂl?j%?l qui d-liquid) extraction techniques. The

conpoUhdsompourits g theswesent mwemttonmams@eteu sot asetipensd or
lgﬁt@g Ff)@'ﬁ{)?ﬁtg gﬁ%rmdc@utﬁc@ﬁ}( Ia@creg{gﬁ aLtys LWtdga%rr: Yhe term
“saitst refers tefiporganio andh onggamseltaofch mngmmnd ofsthwletpseaeﬁt iavention.
Grﬂ@?é’%hg CQII b[a %ﬁep%Fe%slﬁ @ftu Htﬁ%%%é iRkl isolation and purification of a
compound, or by separately reacting the compound, or prodrug with a suitable
organic or inorganic acid or base and isolating the salt thus formed. Representative
salts include the hydrobromide, hydrochloride, hydroiodide, éulfate, bisulfate, nitrate,
acetate, trifluoroacetate, oxalate, besylate, palmitate, pamoate, malonate, stearate,
laurate, malate, borate, lactate, phosphate, hexafluorophosphate, mesylate,
benzoate, tosylate, formate, citrate, maleate, fumarate, succinate, tartrate,
naphthylate, glucoheptonate, lactobionate, and laurylsulfonate salts, and the like. A
preferred salt of the compounds of the present invention is the hydrochloride salt.

The salts may include cations based on the alkali and alkaline earth metals, such as
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25 These salts can be prepared in situ during the
final isolation and purification of a conpound, or by

weapanered y reacting the conpound, or prodrug RET/iB2804/001888

suitable organic or inorgahic acid or base and
isolating the salt thus fornmed. Representative salts

i ncl ude the hydrobrom de, hydrochloride, hydroiodide,

sul fat bi sulﬁsat e, nitrate, &

PR, iy £ a'umoﬁ%wawemag@%%nw@d he ke sl as non-toxic

pafredien, qcaﬂtémarwmrﬁémﬁ adrid, andifle batioha trejudingl, Batehot limited to,
hexaf | uar op

bor at hat h at.e,
b, CryBRGx eI Rty Fiad Ve upHabar ey Paie
rmhetaylemurfeutrmmmmuaaqaetnﬂémmet ahylamire, andiphikblybed @.g.,

I5EFE P L AR ey sulonate

-corrpomrnéaemi pfnbt&u@ IrRedRta domyRINhY iat Issranbfermed in vivo to yield a

d hi t t d ti
g ST AR 0. 48 S b R P R AL 3B ot
\f@d%ﬁ)@éd slﬂ&?e?& tlﬁ’é:a_dm;ﬁiﬂﬁ4ﬁﬂ@ h&ﬁﬁo:ﬂn@ﬁﬁ @rﬁyw&buﬂ Byt Variona

Sl.um, an e

t ke, |
AT e R D Ll B 1
Qﬂbdrowlslmmﬂdﬂm Higuchingid Wi Siell£ dPioadrugaiasRovel Delivery

gﬁ@%ﬁt% ﬁmﬁ R%% @ﬂiq%}%ﬁ@ E?rﬁ@g? ngrﬁrﬁ\éerglbl%rgamérs in

ebroy IDesigneed. Eadatd® Rddke, ArbescaneRrarmadeubed g\esocﬁﬁtloabnd
Pharn?D Sci 66, 1-19 (1977). The term "prodrug"
9RMAP R58H0TRE that is transformed in vivo to yield

ah Comuminﬂlél iFo bdimbcajr(d:)c?f Ihe(;irlbéent (nvehtjon@ontaing)a cabtbox&hc
a eutl ca accept a e salt or. sol
DR RSBt PRood bl eui R eh s 68 of i@ Rent o
\éad? hyhmg:rtj@ieﬂﬂ&ﬂl%d ??UGMWnIaS gtfdnrpmmgh ahycg;@g 3RYIS(CN
| SCUSSI 0

T aakand Byt Ey JRuRovath A g Fo 4 B edihop dtopus. 1
Noertayl 1E1elkeneykyxy Sghslt twvmgd frowob to 1@4ca:rgc|>rt &emd, C.S.

SLuUum peril e an 1.N I S| e rrlers in
SRR gt el RS KD
Rhlkoxygakohyloaf) emﬂs}acmgfrbmm mwdcarmf@anmem %&%1 1987.
t he%r{)r esent i nvention

(B ABRadind perEE FERCe Bep b 8RS Ny oup: &
Hakokyegrboayl)anongméta hawngﬁ’omr3 foc®r ceebbrigtombel- (N

v@?@ﬂ’%&g@nﬁ’ﬁﬂﬁ?@ oc)ﬁépl hm((/ QI%g} %ﬁmar%&ggm‘gc aI|
Cérd)md)ldxcamwyIg@mmbthtydolacﬂ}n(laylkanﬂwl-(ﬁxy:)z)atldyyaimrhﬂm G@alkyl (such
ARSI RSB0 GRYFIEN GOl il Splygagbamoyk(C
C@Déﬂ%aﬁd PipEridind| py@eoyidins-as mydrpbii ﬁa(ldasda)alnqw ng from3

haV| ngsa 'F‘EEUE% iatcampog%fgaﬁglagkeg ‘},%,%P, e ')15 SnHicohol
(fahdtiona arsUpO B I Eirbe fofrasd Bipthe rrép‘racfentemt 8f the hi@rBgen atom

at.ons, N car bon aving fr 3 to
o iR aipong B W ke SRR E et okt A
reyydimofibRyyethyll O-niddhyi-ar(rCdlarylody)pinyhed i dyl ,  4-
Cs)alkoxycarbonyloxymethyl, N-(C4-Cg)alkoxycarbonylaminomethyl, succinoyl, (C4-
Cs)alkanoyl, a~-amino(C;-C,)alkanoyl, arylacyl and a-aminoacyl, or a-aminoacyl-o-

aminoacyl, where each o-aminoacyl group is selected from the naturally occurring L-
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crotonol act onyl, gamma- butyrol acton-4-yl,
di -N, N(C, -C2)al kyl am no(C2-C3) al kyl (such 25 as

w@ Xoditesgedy| am noet hyl ), car banoyl - (C, - C2) al kyPGT/IB2004/001888

N, N-di (C, - C2) al kyl car bamoyM3 (C, - C2) al kyl and
pi peridino-, pyrrolidino- or norpholino(C2-C3)alkyl.
SI mlarly, if a conpound of the present invention

s PO RO PLON QRGO o Ry fPeBedia P rom

ttrtraeremou@lmﬁla hytewy guphof sheyneipcetaldbrmasf a carbohydrate).

)aaédﬁ?ﬂb%}ﬁgj 8{%%‘%&%‘% mvenq gﬁ: 1nc§%orates an amine functlonal

06) aI kanoyl oxy
Yroupt Aprodiug ¢ao, be@eDm&&Mby Iremtg@eetdmybf a liydregen atom in the amine

I
KR A B R BN R Qs MR rarbmy wpete R and R
aB) %dhamﬂﬂvbndeﬁlaIﬁﬁ:ﬁ@(olalk-ymﬁ(:%aymdlkyl aeylyh oy R-ansbnyl is a

TR PR RO i Iy 1T

ebersir Y ng HL(GA&Q@MbﬁIﬁ)@@}lB CROV/O)YB%@M OLi8 &61 C‘b%ll@ﬂérﬂtﬂY 1is

L e L L N e N L

g:g)auxplaoﬁnqarkgl (Y. X6 @thaleirf 65 iHGr racthArapa Yy & @bY-N- bif didi,N-

f the resent inv on | orp rates an
g‘?ﬁneggganc'tnporﬂ Olbqr OB'Be”cg gryi)a wéro B& formed by
the r&pe amenaantds@f tha phestinbigesntiah emayi dantdireasyfiniric &r chiral

RERER A, DBl R e P EREORRNR o  imbe hat

gt€recBooealt forins of B@-dOipoydoetithey presére mahtiorods well as mixtures
{:P)ie?@orf qr?cmfdmd rséc%mcn |%§Fegﬂoﬁ®}?9n?%%yérg§%n&%%%@ In addition,

m 'noacy!|

. tMea:rresemzt Mventienidmbfates @ padmkytric and besityra) lsorﬁél@YO:b?(éxample if

S gl B0l 4 S E Nl g b
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thie-dig- Bnd CanstGor@B) as wgll asmnnmabsk)dre emﬁ(a\f@bl Wahintties QJOBe ¥Pthe

' r 1y

|(1§:erl|_t|i8g) aBEEu F(¥ smg@dpog’?’oﬁ% &em 63 a?)cf ’6‘8&“!“8“ hlp%smogpl iggmers
repuking frdr'rnriha_N -oxidatidrhef tbe) hetetwadsmatfc ringeitpoges éndiso within the
g&ﬁg%ﬂﬁybré@ﬁt Goakh asymmetric or chiral centers,

and, there

éxist in different stereoisoneric
for rrsDiaBteréqsnermrmntdms dahdk sapératestinto tudisindieidual or ns

&Est@ﬁé%is‘é%@%?%é bQEiF topfrﬁﬁfg l?)ﬁzsef%g C ' eg\éle tdlgp nmq%gape @etﬁogF r\ﬁell

known totthaskekiledindhe ait,rsueh s by chriomatatptiaghyangd/or fractional

t d
L LT N —
mp@se into & diagteréamericeistupEob)ateastion vathLeyl @)pbmndtwcﬁptlaally active

as Mo &é‘gécmﬁ qu"rém?f %Lgégc? S aa{}ﬁra 51?%@ e @B%'%B? a?'ﬁ\éﬁlloride)

sapaeaing the digkierneoisbmersi angll conyayting fean atydraying) meamlwdual

55 EoRer G bR Ro IR afofiRt, ARY soR e

cinpunds bfi the pMenGm@nHorofnay be apogis@nérsi(age Btltbsntuted blaryls)

b d
AL R s BT R0 B aBRA0 34 6 L B KBBh e o
lpﬁmlamlrald-r%.rﬁ cadlmoli f f erences by nethods well known

tot gﬂ%f ?‘,ﬁouh&éj?i’ tHe [,,tége,qr,,g\,enﬁgn haf eXIQ - %ﬂéo QUat ogr aé’lf‘é’s

and/
solvated forms with pharmaceutically acceptable solvents such as water, ethanol,
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25 crystallization. Enantioners can be separated by
converting the enantioneric mxture into a

walzmstiereoneri ¢ m xture by reaction with an apptDB2@H©1888

optically active conpound4¢e.g., chiral auxiliary
such as a chiral al cohol or Msher's acid chloride),
separating the diastereoisoners and converting (e.g.

NG B e e SR B BBt i

cospaatedioros, t.-he present invention may be atropi soners

e R e T

siffecerd tantbrivgric foses, ahd all smhnhrfaﬂmé—iﬁb@nMaemwnh'ﬁ‘tee scope of the
un t h e nven
TR s S, Y IR eyt DFE o g o ne oty are

pr’fwmaaretmmlmhhqn s poradxam pieo b kstd-ensllank imbevenbmine forms
anol 2004 728, PCT/ | B2004/ 001888 44 and the
o'fEmg C°51rﬁ’8“”‘%8 qf "{C gﬂ&f‘etg frhgpt Yhe invention enbrace

bot h §ob\pa$]sedt |amhtloMalso enUumlsvmitc&nbally}tamBl,ed lcbmipsuradssad the
OSSO GartBA bunle B € PRGNS o Sle b eoleraE Rl Gt one

foonmse atoms end reptaedd by Bhiatont: ha.’vn&?g:arp&touﬁc rhlass orGnass number

LRG0l FRL BByl DG 0 e o

~ Aldomesﬂhnt caix amcecpoedtded et @nmwhdsaufdhe mvemtioarimmddedsotopes of

r'gg carbtonenlprg %%Pgéhe r%:r é’%ﬁﬁur {hotrﬂS |6<§] rl)‘ﬁd%ﬂrorlne,

Fesent inve
|ssch apirtdH) Yl ﬁ@e‘l“@dal‘doﬂpof’md%odfsoﬁﬁlé 2pries i, "2, "% and
iR en ich are identical to those recited herein,
Jqf’ rF%fke%pﬁe ‘fact that one 10 or nobre. atons are
r epl acdainyiscopied|igabieted coghpaondd afithe preass inentiars@®.g., those

%@%%rwﬂfw ;ré %Q&fbhﬁ I‘—fx%ﬁ'pllm% JF%?O% sSBstFE?eS t?‘ssﬂ%J Ié‘gﬁ',’buti’on .

nature sot ope
@asnyse Tnmied p@r émsahd crrioore thrheuii® |smtonela@re mmlartyrpreferred

'f&%éhd@aseso?é%ﬁ%?atu% an@?ﬁ%e&g&w %ﬁﬁlpé)rnsub'g dﬁ:ﬁ&g\ﬁﬁh heavier
aﬁmltqnes rse<;h asd@herasn Q. 3iH) maﬁafﬁr@ cma]n 1lﬂﬂkapelJENad\Ee®1ages

:I'ngrltlng] fr%g‘n @%Qeg@: abgﬁcssta&ﬁlg rgelé ﬂ']iclje%? (% ﬁﬂ% h]aﬁ-h?qu rgduc.ed‘

respect a ni1Iso conpounds
@bsagee‘epmmm)land dédan¢eomay be grefertehioe eomg alvenesiandes h Pasitron

%ﬂgttlﬂré'géto %gs eJSUEO“EN CoEmRaUng: ?’qus&gjl f{)ﬁﬂgélwrg(%_rﬁlssmn

utton '’ assays. Tri
demagrapt(PET) etudies 0yxanyiue sqisyatarrecqmmtqccmpaapy yisotopically

B! ool ot ol R84 B Py i
ipsapedyres aealogptaﬁo trese elisclonedq in.the Sclz&mlequ/qﬁm thedExamples
e blol 15/ SBSHbth FONABHBARTab SR aborfor R LI
(babeieeidaew_t dosage requirenents) and hence may be -

pr ef erArn%fheF Qsp%%f@f thé Bl%ggﬁti%ﬁﬁ& is %%éth&?gf treating diseases,

conditions and/or disorders modulated by cannabinoid receptor antagonists in an
animal that includes administering to an animal in need of such treatment a
therapeutically effective amount of a compound of the present invention or a
pharmaceutical composition comprising an effective amount of a compound of the

present invention and a pharmaceutically acceptable excipient, diluent, or carrier.



emtting isotopes such as 150, 13N, 11C, and 18F are
useful for positron em ssion tonography (PET) studies

WO eooesasTe$ie substrate receptor occupancy. | sotPEI/mE04001888
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25 | abel ed conmpounds of thdsSpresent invention can
generally be prepared by follow ng procedures .

anal ogous to those disclosed in the Schenes and/or in

t hte BYAHBRY i€ PartiBRh ' t

i soteog&e ) P porCRa, e 18 et SO i Shton orders
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- pFedehie.g. n'i?éh@tloﬁnn ealorie onfhent lmmkeLHndq&HIappem’peepﬂrewibn) obesity,

d of t ‘
SO0y F e D Bl oSBT e
e?@hqﬂ%@haddleﬁ'cmemppr@suomf révesrd-raled OOHAVIDS (28, conditioned
P t '
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QAR FIGHNA, ma?éé%rgesé“réfi(b SfichifNeBfeidl 6t Delgyd,or s
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luﬂﬁjprgggqn@g;%}owg@“@galﬁgsor@m (ner py‘afu'r@twmdftgasdomtestlnal motlllty or
cintediiridl Qr%ﬁglség) Bh@r‘&%n Qfeﬁé f&l?tﬂ'&?r) AD%HP&I%&H? Sttean? géﬂcn

addi cti ve disorders,
a"VGST?GF'V'%ﬂS’@@@er é/éllaH@i)l B@f kingen’ %dlsm@eamatype llickebletesi ng
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e e Magoh R, TR seq RIIf I Edifboy B U ARl
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4
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i nventjon described herein are use
- anxiety/depression, executive function improvement, tic disorders, conduct disorder
and/or oppositional defiant disorder), adult personality disorders (e.g., borderline

personality disorder and antisocial personality disorder), diseases associated with
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treating diseases, conditions, or disorders that are
nodul at ed by cannabi noid receptor antagoni sts.

w@engaepIent |y, the conpounds of the present i NRENIB2064/001888

(i ncluding the conpositiongéand processes used
therein) may be used in the 25 manufacture of a
medi canent” for the therapeutic applications described

opd d/ o de
5B el 1 2SR BncE L bR TR o
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B G T e TR T
cdigpndari ereonicrfadiguersymdrarme, sexual @psfaatidn imvdales gl Sremature

i ti ' t,
CEARDER Seal Al ERPRA SiecB R PR L6 o lese e
| aist sinukisnh elearcidengenefative Imdcﬂrsmedu digangérs \spirae berdiinjuty, damage
t e Sj.on ecut i
R AR el oy BV 8, Y, 3 Rew Bt e sgses o
doxi¢ orrmﬁepp@sﬁms dmabs@déjgardncebrmmmnﬁem@&l) tcardiovascular
o%g']gk gyth%rﬁégsgsgc' ng‘Fapbg borderline personality

sor de Ional | ty disorder),
di seadesominglycthataechpaiinds Mh@P@4ért (8éafbn described herein are

Jpl] TSRS, RGP RO B IR RrPrbEilty, ana

iqaplllﬂtmpld:r@n@mm ardagmrstbar(éor(seqlggntly ithe eompduneis &f the present

S 050 S ST B ST o o s

d'b%@lgsufe@tumfpuh@ilwamftmtin&jteerapenbtraﬂppncamahs geseribed herein.
ndr Wy! ma e.g. remat ur

;yej S Qe ool géw Sogirﬁé Q%et v%r&t{ San, ﬁagjgwﬂ?tgrse’% S 5 patient at
dlosagedeyeals ivfthe famgp of frorg aboml cn‘emga@ raara)t 7, oogung penday. Flor a

i sorders, inal ' -
%EH&Q :E‘ﬁulﬂﬁl.%grq ﬁé\grggg 53‘#)) \Mﬁgﬁmo\( %gr %8%%3g§y%ﬁ§r{§nge of
( r@ngabout P. errw)to abputdliod, ma penkﬂd@'gmrt&:datue\ght ditpeesie sufficient.
We@erogomgtlgr‘fatb'm\’ ovas%eg'ie?aq %8? rrgh : pay ge qrﬂj?r!ecli Ejepsen%lrng

nmeningitis car
RedsdRgesnd weight di the sulsjsct b]a(thmataddngrhtyndddheute of

%em@q§nu%e L& Jr%ﬁﬁﬂggﬁdqb’eqrgié&ﬂmg?zﬁ r%ﬁgue llg?r hik

are use in treat sea
drtegpination af lgsager rengesdaridaaptithabgosagesifoabipadicdlar patiept iewell

W}Fnﬁgﬁé‘éﬁﬁti\% ﬁﬁ”%f Pc%lﬁé}g %NI" in tBQ %805}?%003' gﬁt oi[nwae instant

present udi ng e co :
giselesiys e inaleeinetad thait the Q%‘r}pomdsuefélub preserit h'ra/entnon can be used

PR aSY, cBntiBh 8? L arﬁd%ei%}g?i LfgLd ﬁ% lﬁlatéonsf whigh,

applications descri hé~"Cco
fres erg alsewelhknayn tome@éowdwmsl@tlerﬂmjart 0 a patient at

dosa
dosagept @%rgbéuridg of R sy Flay <8 BeA8Y In SinfurHort fitn other
ﬁwmge@'cgwnmp@he tr @atﬁwmfﬂhé’ ﬁlSE@ﬁeSacaMﬁlageamdxortd’l@rders

B@sﬁﬁ@e@ﬂere?‘nr %%gtm?@gésygﬂreta %5? fn%@uggn?mpmstenng

['ogram body wei g pi ca
PWB‘WE'F’S okbhawresgnt Iamﬂtlptl n ¢mmn|¢afbnog avitb otHer dbamgzeemta:aments

T L S SN O RO 5185 R o

with the compounds of the present invention include anti-obesity agents such as
apolipoprotein-B secretion/microsomal triglyceride transfer protein (apo-B/MTP)

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



10

15

adm ni stration, the particular conmpound bei ng
adm ni stered and the |like. The determ nation of

walowages7esanges and optimal dosages for a partiBUl/EB2004/001888

patient is well wthin thda7ability of one of ordinary
skill in the art having the benefit of the instant
di sclosure. It is also noted that the conpounds of the

Sorer e B LaE R BB, afier PRl F Lot A B BRES.

\Whdroamirfeaie OBtake ﬁhl@lt@@ (mhlaslsrmwamtr@) ampathomirfétitagents, Bs
skill in the ar ound i s invention may

 QUESCHUC TSERIOf ?Qoé‘bﬁtﬁ Sﬂ%"’triqgﬁ aﬂ?’f"'ﬁs é’i”ﬁE S PEHERGHRIRGM i cal

a@%ﬁ@yts@tlmlwng h@r&tdﬁ‘@ﬁécéﬁorfahalogs BHIDE SgoMiste FnblaMAS
ana/ or | Soraers eScCr S
PN ARTOR AR T SBNT QO BINFIE). SO ioam Fo

 Gécdph® apbeise rgalamvérﬁtbg&ﬂstis nupswrhmbwdrs QUchMat et blipstatin,

har tical ar e ro d S
DESEIREE drofeatic B BupRas a hapopth SUuSS NeDas i expeptor
| \untdgohube (6 grmmm\ds rd@%ptbh@wtp@@ﬁ@@tsubmemel spito cOBpoRIs

SR beR RPN b SR oY 7B R BN Bibsapipacs soo:

(6@432—(3’3[\5@88 ornle 335t315$andl6, 355, Bys) UK utsit &tfoni Nbs. 2002/0151456

B T T LR e

terc2af4s 188 Rngroadrasticcdgentss baﬁwm@tahmdstemodé dr@ﬂ%mébog thereof,
oani ne. reu q%‘iake tors

S o oP O e o oA iskey B Sesptor ifeoRlsy
[eagselikea@piist Secefpagonists agian séBottaphiitagtsrs (such as

30855 o PHREEA P B, B, TR, v e

. cmactern& Gatnblengsmpamn&minhatg@Hﬁhmah emutunel(atqu;r&ans AGRP)

20

25

30

rece

R gy SRl BeE Forp e S BRbm: A Rl A dohists,

tnetirondadil O réqeptorbgdhists Bndthedikk Sthadr hnti-abexitg agérts dgeundingg the

e S T MBSt e sl KH S B e i @Rbdfent n
gggtgdgmegngs;tam dtsuqsomdsonwtﬂwudedkm im tl;&g:ﬁ’gt ent 4325559 ,
o0 o  Fepbiiall riaugd dis Ani-ageyliidents: sestcliton fe s’ )

Bbbd;lstmgtdf oﬂlsMSIbuB%%O%ﬁ%ﬁptlnanebhéﬁﬁlﬁ Wﬁﬂ&eudﬁ&bhednne;

Eb‘%%ﬁ' C%%nog %B‘Fﬁvﬁeﬁ i?géﬁfg’i 34‘40 nylpyrazm)]d?splro

Jiettyshzofepanat(@HN4 tpipedidine pt’ -mrboaamld&g Praferably, compounds of the
g}(ucogortl .coi d recsﬁt or on| sts

S @R eBo CGnPHy G B7aPeS b FlmBBl A R hlnrrn
reaem[sbmdggsensuﬁ/lbsinetm li Iar yf neur%;rggh:rgnf actors (such
15 in ava e fro N
Phar dtsTasen e SEbba 2ot 8 TR et b muinaops,. o
(éaabhmeﬁqub aoypogilions| ambtniethoGeipf thieumwentiarg cart be prepateeidising
Al N t
P beis o 5 sh ot 3Bt Sl RTEC R P Bl-DEFE el pming cen be
Ipeepanetds ﬁeddrlbectew 8t Pay dlol 4,929,809, tirbmobmdtlee céh beprepared
e S A g S G Bhrea
rasa‘ré'sbrjbedplpalrsirﬂat I Nlos 5,274,143; 5,420,305; 5,540,917; and 5,643,874,
PYY,.36 (including analogs) can be prepared as described in US Publication No.

2002/0141985 and WO 03/027637; and the NPY Y5 receptor antagonist 2-oxo-N-



10

15

20

25

30

20 light of the instant disclosure, to one of ordinary
skill in the art. Especially preferred are

wapitHAMIesi ty agents selected fromthe group PCT/IB2004/001888

consi sting of orlistat, siM8tramne, bronocriptine,
ephedrine, leptin, pseudoephedrl ne; peptide YY3_36 or
an anal og t hereof; and

e RIS S bRt cone

éﬁmemds dedcribbe in23S mbmmbn Nov2002/01514 661 omﬁalue@fm RRAY Y5
t heri ) are, ad

saerpfatagnn oy Ol oSt GrarBefipptl EhbiuihNS. osioe2100.

&nt;lh ag B&S(DINL 53'I®éﬁy!52-fp9lfazlmw spmo[tsbbemszdlam-aml-qm rpiperidine]-1'-

RARET B CEA ot DRIt P AGoIT PRSP T one

Q‘sol@érdbﬂ%rw &) 4'-piperitiine]- #¥darbdxamidzx aNp[Se(,B-fﬁiohiml‘eﬁm-Be
scr ‘

d n. U S t. No. .
P iyl BB Rb I TR HBE tihumssing ke Beridq depns
I3okd-N-(5Rmeny! N Syrinddindlg), sﬁ&é{c%&&aﬁé—ﬁ 18(853'1) lmblehzdifaﬂan] 4-
SR oS5 L B b i orrer
RYY3' FB6sdbemebfucingg- cﬁrtaixagme C 88N HB-oRG-OPEF EEn§Is2-

- SRS e T TR e e e A e RO B Yo

WO R2@0rLoidphénia)- E’@erlnm%@ OB BH5- aé&sobenzofuran 1(3H), 1"-
(5- phenyl ¥ra2|nyl spi ro[ i sobenzof u
f@/glplj'ewneg e YeREe: transdy [)%Qafmodtgpf‘@gﬁl) Bepyripidinyl}-3-

U tal .
%g% %?%E%Ob%g§ﬁg¢ahﬁg%¢8ﬂ %3(!? B(ér?t% ethgQrbeamlde trans-N-[1
4B oedituoirenhenyirdtimigezoliih S exdexwl1- baisohanzm:mrranuwlrlbbt i on

S96RONPES SRinor PR, DB oro N epepy Susrbpisles
(e2bispbetzofrirared {3tH) et yddheSanagrdroarkokateide; trans-N-[1-(2-
gli_u?)é%hfn)é)o% 8&@%&%5’%@@%%@@ X.{élgo%[egzgfupa]np‘y FSHfj cycloXeQane] 4'-

Lartixpided i trmk- @oxﬁﬂ(lhﬂ%&%&iﬁyraﬁblyl)splrom azaisobenzofuran-
[5?,'&3 Al uoro hen

M NSy SHHGAEIS JRaT AP M2 PgRy-1 2. 3razo4-
%ﬁsplm[@ﬁﬁél%ﬁéﬁkof@ra‘ncﬂﬁhP’F’ad'{)c%ﬂexérfe?-ﬂscarboxamude and

0XO0- N Fimd

mpfr@?qgugq:qybf@ggq@aqe ;al{ r]q)eqt%rg H@ﬁg@‘f lﬁllé)fﬁ}he@bove recited U.S.
Qfé ek?\@é(@r‘fﬂ Sﬁ)llcétfﬁﬁ%régmb%eré&d herein by reference. :

ui nol yl)-4-imdazol yl ] spiro[cycl ohexane 10

51 ol St phaiacevicabadibahiies smisiered i

tdoRbitaforP W Ne(c'éhi%@ﬁﬁél of#he present invention include agents designed to
pyrazi nyl ) spiro[ 4- azail so- benzof ur an-

1eaHpbaccodbepd (et alfieqting receRtqs GREIM apONists; HRropion hypochloride
P@Eé KkAGRer] Lrkéfer Qi%h?dd)éh%mg_zpwéyd Ty éhcmﬁ&dma Téaféb%mernpﬂéraye@b

sobenzof ur an- sz hexane] - 4' - car boxam d
tag8Ris to mtsefwlefdyti eieB g )doeaw.ergﬁ eaemq pudh as
%Qﬁﬁfﬂhﬂ'[e'? A@@A@@ﬁﬁé&eﬁé’(‘é@” thja(n?”"d) StratteraT[M | ngcerta“" and

-cycl ohexane] - car boxam de; trans
(@dsr:adj "N @ns#wﬁtsﬁg? treataleqholism.Gugh ps gPigdNAAOBE- B Fai so
BRnERbAY é%o%gm uﬁdér tﬁé/ﬁé&d?ﬁwr@d\né‘m QRd h&*@f@n@? disulfiram

trans- 3- oxo- N- (1- phenyl -4, - pyrazol yl )spiro[ 4
(also known under the tradename Antabuse“") and acamprosate (also known under

the tradename Campral™)). In addition, agents for reducing alcohol withdrawal



azai sobenzof ur an-
11(3H), 1' - cycl ohexane] -4' -carboxam de; trans-N-[1-(2

wo bawenaspenyl ) - 3- pyrazol yl ] - 3- oxospi r o[ 6- azai SEBIB2064001888

10

15

an-1(3H), 1' - cycl ohexane] - 449 car boxami de;

trans- 3-oxo- N- (| - phenyl - 3-pyrazol yl )spi ro[ 6-azai sobenz
of uran 20 1(3H), 1' - cycl ohexane] -4' - car boxam de;

trans- 3- oxo- N- ( 2- phenyl -1, 2, 3-tri azol -

yymeiamonay a4 §@9@¢2‘w’fmer@ﬁ cBiap, bfnzqgﬁz?leaﬁggm@q blgekess, .

BRI cH®amdbshind 'b@édf‘é%ﬁﬁﬂ%h& 8hbaped s tnﬁ T“B)alﬁe%trﬁé‘rq for

esters thereof. t he above ret¢ited S. patents

AePhplism |Sc9&%fpiﬁ%/ agindinisteeaship e@rableav%w'm ?ﬁh@y‘ofaéf"@f%ce
%é\%lngséljch%@fr@oﬁé}ﬁé H@ﬁ\%ﬁ\?étl%ﬁél eﬂﬁ@rﬁge?nénh%rd@}’céb‘ﬁltlve

adm nistered in 25 conbination wth the compounds of
tqﬁ?@anW@é@ﬁ@pV rAneiiefedal Prselhiale sgst wcludiag eﬁf@aowonymous

thR{t - 't obacco abuse (e.g., nicotine receptor parti al

- agoni sts, bupropi on hypochlorlde (‘al so known under

the t riBRTRIREM2%avAFAMeg5nia et May beilsel F Bphide aniwpertensive

td@%h@pérﬁﬁhﬂamrag@ﬂ; Syen brgeaioﬁfzem.b.{oes dé/rﬁ&jlé&‘é&éé?ﬁk (e.g.,
opani ner gi ¢ agent’s, such as  aponorp |ne)

E(bw%mrbygr@emf)@,de((é’r@zac“m CRINHYENIPESVEBEDkAaENI (€9, donepezil
%a%mba&é\/{méptﬁq iR labdtylcholin@&iEr=38 §iMibiolsd: dufpfotective

al'coholism such as opioid antagonists (e.g
rﬁ@r-'mséﬁen@w%laekﬂ@my@m‘émefiwet'qnsa(a@n&w&amﬁéﬁﬁmdonm

a@gerrtﬁllnwlﬁﬁﬁ@rhal”d)' ahd Blbﬁféﬂne( 2l sexdm V‘ﬁsMi’r\%ﬁ nﬁéﬂjﬁn analogs

t.radename Ant abuse :;/‘Q and acanprosa al so_known

UR@eLYSRRd iy ERE c%ﬁm'mtvqmn anﬁ dl {1-3-Negent s

f t
F%[If_(/)l’lﬁgg%%ﬁfgioﬁ!{gggg @Aeéé‘ég &%rg%b%\é@ gﬂ%ﬁé@%@zﬁ)lbutamlde

delazRINF @F@héépm'gﬁ ccﬁ'yﬂé'd%eﬁﬂfﬁﬂﬁ" peRRSYNIde, meglitinide;
tlﬁdu%nl@ile@%@cfo?mm SREAHiN Ui AP aﬂ%%@bﬂﬁts P GHRB R hBs:

f “-andéﬁaba peptin urontinThM . Treatnent for

20

25

30

anig @P'ies'ﬁﬁ?m@(?'ﬁr dariiicale. ydaaz@narh iefarexasdllinere@nbethatinsin
WebltRRHEN: %cﬂlméé’@«rm glh%n@g' itardRd Wgﬂ@ﬁlﬁ&oﬁé

not i vati onal hancenent “t her ap y cognitive

tﬂ@ﬁbtaz%weatroglmoawar@mﬁ;orw@f@@n@a f%‘?ls@ﬁ&)héattp agid svigation
0
(RS SorithE Mol SRR AbtoS, Fifooseeiaio: smighate

- hvpplsendDi-25,637 ecensiglibese,i MDIn7 B 8ddHI-agonisis) BRLs35185,BRL

7858 A0 S RgL ) I LAl ISR
a@érﬁ% l{péd-lgwerinbaggmés ibenflOrdxy ttnBeratmane; dma(dAteranmtaTﬁMhum
?etxgg Cﬁ&%llvgnﬁl ngﬁogg\ga%%dfuﬂmo%ﬁlg){e%) amylin antagonlsts

neu opr o menant
ahidagery aﬂrtagmrusta:eglhooaemgmssns @hipitorsz sgmatestdtimang]dgsoauilipolytic

opPeERRI R Rebit o HA pe bra PR AR g 208

Lnasdeinide, rwddseméduceseﬂint(ntﬁfs?(é)g (zlopeltésltmpbryomem)pr@Sﬁhorylase

on reas
e T A R R
NH&Z’E)rhhﬁﬂtorm&i/mﬂmmaaﬂedﬁ bio§ntiesid idkibigdrs méchdlewkﬁol absorption
i ni tfor
TGRS RerEC R LA GRS S g FARALD G fes
hemicalcium salt thereof), or a HMG-CoA synthase inhibitor, or a HMG-CoA
reductase or synthase gene expression inhibitor, a CETP inhibitor, a bile acid
sequesterant, a fibrate, an ACAT inhibitor, a squalene synthetase inhibitor, an anti-

oxidant or niacin. The compounds of the present invention may also be administered



m dagl i zol e, isaglidole, deriglidole, idazoxan,
ef aroxan, fluparoxan; other insulin secretagogues:
wo 20egos7ed de, A-4166; glitazones: ciglitazone, PADIB28(4001888

(pioglitazone), englitazoA®, troglitazone,
darglitazone, Avandia(r) (BkL49653); fatty acid
oxidation-20 inhibitors: clonoxir, etonoxir;

COIdaS i nhi bj tors:. acarbose i glitql
Ryt aion Wi A gl el 90 il e pteeplesms
Mahlesﬂaro@léﬁels( SuatgodtinsthsocdRing3oipbundRire cB3mabhly dald
16-8714

Mot nd RO regatEi, G SHERT P OHlpAeT exracs, and

esafd. uorex: fenfl uran ne; vanadate and vanadi um

o) 15l AT B s

a\nlt ag@m gérseraltyl dependeng epersa Suibé dfifactars inchdmattos h@dlﬂhmf the

S0BstRinaUEatech B et of ARG Bl Metifurd R g

mahagdenmhdmpy,af algsend ’eﬁliehasm:yl dfibredtintedt and e @ature of the effect

g Sy e A -
%Oh&r@wmg yabdlit 1 Q(erﬁ pk) kiloghdrii bbdy \BelgIﬁtCHf tDTe individual per day,

PSRBT Pl e ol Ldipdebleiop™am B, EER S the
"'&ﬁ*"maaﬁﬁ dayhiHowieoer, $éeme vanamiutyrmm gnneral dosddeaange may also

hen h f a, b CoA. h
RS e PR RS ol Bat B B e
dntprdzsisbata of atriniistration, theGEMR Ulan Ianﬁnobemty agerhiltiemgeecdndnistered

sequest er ant n ACAT | a.sa al ene
ARG 3R peoningih oS epie ARl b osoRE T ne
q:armolunplasueof istals® wmlerssmrntthe abigtytof one ofyrdiabiyakliién the art having
2{ e eed Vg t2(20 [ 108728 PCT/ | B2004/001888 50 in
TS PPRTASH I al Iy occurring conpound t hat
act S tAs dlsmmsectﬁbmserahe ctropasiie bblhelpe&sehslnvﬁmloh are useful for

er?@bj (& l:%/ sgglc%kénh%% ogsrc])(r]I 6srm @ﬁ;gﬂ% cérérﬁ%r% odreceptor |

antagamtsts ﬂdemzﬂmra qn'lomur embbdlatehsof thenpresentammientiorbis Bhe

IS0l SoaBleh BB RY L IPEE LR PG st
qumpommmfnbepreeéntﬁra(ehnmsanda:blumtmgeuthalnym:aéptlablefexd:lhnent

Z’a‘ﬂegén? %l; cgﬁ%egkltte n%?lve“?g 8 OcoEnepﬁgéé g Fes%ﬁtelﬁﬁemﬁrﬁ mag bfa i f

sired na curre erapy
m|n|sia|tédumeorﬁblaamermm abieasrmmnbnalrmatrtmeuattah agerof

H:‘Fer? tg %%reln ? Sé rc%pnb naﬂorgfalﬁ ﬁ |es' arI%J]é %S%Q?Sdrjﬁﬂg%ge@ n the

agent
a@puof a(pr%ﬁaca;gjtucm calhxpusltuorOO'\ ocgmpeend lof thegiresenbinggntion or a

taB(?rIlcatrpght% ?éﬁiﬁb aﬁ,g co%}(oqag érr% a?n&ggl t¥arTsd8mrﬁl
@lardntezall, (foh enampw |r;bfar/emimy thimmoetar (Beulax:utﬁmeloaia)l uhtra‘cysternal,

I h e.n

S RS MR OrRaE SV SNE KR Y SmplaC oGt Bfhent o
tdrmz)t a@ductdieor naaaledmege fopmt én thie cadiinatien amacbof the imgention,
it d‘t’(%’ﬁbglﬁ%d of ik '.mgé%@lsl?gé(nt%g %B& apl%%}%ng%merr] 'pﬁér?r{a%gutilcgbagent
depi, mmali- oUMagigentfdescrebed above) may be admlnlstered elther separately or in
the pharmaceutical composition comprising both. It is generally preferred that such

administration be oral. However, if the subject being treated is unable to swallow, or



10

particular patient is also well-within the ability of
one of ordinary skill in the art having the benefit

w@boothes7est ant di scl osure. As di scussed abovePCT/IB2004/001888

t he, conpounds of the presest invention are.useful for
treating di seases, conditions and/or disorders .
nmodul at ed by cannabinoid receptor 20 antagoni sts;

tdﬂ&%%ﬁﬂﬁs@vatuéﬁ‘%tdﬂ?é}}/v%m L R uﬁéesﬁﬂaslepﬁaergr?tgal bV tlarcr)nnal .

i s a pharnaceutic osli tl

_~W@%ﬁ@i@nﬁwlb93@f>mﬂateve anount of a conpound of the

pr esenyhdiy lﬁéhoﬂr@a@mlﬂlg?errgﬁi%ﬁ &rﬁan|s ra ntbabsle%uennal in
Fve Y

eXCl |ent uent or carrier. - erna
élm@ﬁw"@ﬂewemmtbg émUItEmmnthihpdﬂwjnngenemimpmfenreﬂ efebr

IsBqGEMERI MMlé’thtl%tthe @érgb?gﬁn c%'ﬁeb(?% hib@RA i any grder. Itis

phar maceuti cal agent NBrein A8
'genermlnriefesgd }hal\/ﬁv@'tﬁdf@n'alr@@nmeeﬁdr dits yspmdialy peferreadhat

's[]cﬁ %ﬂlné%tmnqe SRR SRAEHE G WRGTTRESH F’nlb:?P%tIO% Is: agﬂunlstered.

onmpound of present i1 nvention or a
é&‘ﬁP%‘Qa'b{dWﬁrﬁdg’dwté@@On af tﬁﬁwomnmﬂtmmesemmvennmm the

%B&Mbﬁ@ﬁacetﬁi@é ﬁf & be(%ﬂﬁ? glérﬁg% by dlkfgntekf?%%%ogs

i ntranmuscul ar, or subcut an erna
intr aé\dwleﬂﬁorrﬁuwpw@rcna@e@w miXing @ eanegiunalof tHeqxreéent

t (o :
gﬁ;veﬁtgu?m e%oscﬁwfi‘@{r]emnt ot Qérﬂﬁln Slﬁ Iggxg() gﬁt)sa%ﬁecl?% % Carriers
F?eW‘i"HV’@Wﬂlt%ffhose ﬁﬁ@dclbﬁiﬁ)amand)lhcmmn}at%@@ﬂuch avent i on

| .léé‘r@oﬁ\}drét@@%axeg %&é#ﬁ%‘ub@%{d@? ‘Iét?@h_agrqggt hyo@gprﬂrc or

‘anti-obesity agent descri

15

Rydrprhiobicaalgrials taptatinseilsagaivastsy \A@teu and thébke. The particular
Ektﬁél@iﬂf&lébhtccﬁlcaﬁfépp% Will QQpé}'ﬁir[R)ro ?#eﬂrQS {hd OdJr%cj)s% for which

enerally preferred that s
Eﬁﬁ@wunq of the, gresgifjiRventigreisrgingrapatiest Scsvamme@enerany

: §é!@été@%se@ronv§@|vggg4éé®%déé§ bV%(Sbﬁ%%gﬂdqgﬁ%ﬁ aSSS’IaD?L@éAS

20

25

30

adm nistration i s ot herw se or un
[pfrecttingipigterast torar rapramal dﬁlge“%féhﬁﬁfﬁ§t3h/amts @re nanytolsie aqueous
SONSTRPSUCALR - wabemd iR FBhAGd Qﬂfe'n% tﬂgtrgrg '331[1&5, %gMIS%H)(FJ]In

adm nistrati on can be sequent
WRlRDH PullRblRRIURPYSAYRBtssINGHIde waleD @ﬁwamet nmybee glycol,

BaPah Ao @1 AT, PEGRALIER! b mAHIRINSIGR! T

{ onbi nati on can be ad n1n|stere In any
°§“U'§%9ﬂ§r”%ﬁ>4 3lsqyipeliide prejor MmMere byffers, @tahﬂlmgs@@eﬂts @urfamants

WEtlhg agérits, 'I&ri@&ﬁ@%g@hfs}’erﬁﬁl@fﬂ@rrs fﬁ% porid uggag°’%§ preservatives,

adm nistration be oral and sinu
FYRKIAARE| RIAHIBY Fapte AliflantaProessging mids atdlgrants heweeteners,

BeHUNIhG hdetd, ‘ﬂBvdPﬁgtaBEntQ Qﬁ@efh@gkrgwnt gb%nf%?ﬁ)g[f}tbvnde an elegant

i nventlon and t di tional Ehar nmaceut1 ¢ g

pesefatiopeof §‘§rf4£“93f' eby’d C@n’fppén«éﬁ&t frefeseptgnventionon pmrmacteuncal

EamipBaltion tHeRedfPorRii®RakEmMaRYraBlLhd & the gﬁ%ﬂ?ﬁﬂ?ﬂlcgf pr&!ﬂfct (i.e.,
sent _invention and a exci pient,

'58‘1??‘7"6?" )-Sui t abl e excipients, diluents and carriers

BrieSfollilAtidng ‘PrYH? He%réﬁ‘é?é@ uﬁké l:(l)rﬁ/énﬂld%af §8sdiitfon %ﬂg nﬁnﬂﬁ% ude

materi al s such car bohydr at es, waxes, water so

R{ACHAYFess ior P’éﬂm%!e pBe prk |d§19 swhatesphii ei, @or@pour‘nwrﬂmbresnm
lﬁﬁiﬂﬂbh 8} StabilRU3brnilef tAé ESmpAMaYE ]!, BomPRk Hith a8 Biobi&rin

é ke, The particul ar
erivative or other known complexation agent)) is dissolved in a suitable solvent in

the presence of one or more of the excipients described above.
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15 excipient, diluent or carrier used will depend upon
the neans and purpose for which the conpound of the

WEems/osr2d nvention is being applied. Solvents BUEIB2004/001888

generally selected based 6nh sol vents recogni zed by
persons, skilled in the art as safe (GRAS) to be

adm nistered to a mammal . I n general, safe solvents

are nop-toxi.c.aqueou SO ven s. such a te and :
o1 her Lo HE onrranisil Beei el bERE oci bi o
ipRarfbceicaly adeblaall sterislHQRLEs &Dhmhéoummdﬁs \WEip@Fsions,
et hano| , pro ene 8E¥CO| o yet Lene

SUSRENS O B1 G Compestesenm AN nout: MEREgreivienls,
fomiane ot daPiss mayeo@hgwmlopqrhttu @ﬁetnmaje@t@bmbemw (‘Srftfﬁ)ersmns.
surractants

ab|I|Z|n g ents & 9
B?“Pk’?étoif ﬁ@ta %e?r%iéwseﬁ‘ﬂ&’l NANPRGS e§€l§'ﬁ8‘ﬁd Wg tég?éﬁ?fé'efs
m’fcﬂﬁj%ereﬂéﬁ ¥B8nol, ;%Ndl@@pfdiﬁféhégly@@laﬂélwlﬂyl@@ﬁ@?@ﬁ egceroI and
processi col orants, swe

ants n )
Sr& ‘fkﬁ}nSH tabigehdyes F%&%P&r"eﬂataa'ﬁé%‘ﬁ tsugh s BFW&"pﬂ?fiWCtab'e
fnid 86sTs bActPaPathyl @leate. erregaHTiuiditp E&s BarRiritaRed forteigémple,

Ef?ereé%?eqha. RIS BB AR SN HBr G Fco & e r%’q”qlwg particle

m@wﬁ ﬂtfétdaéé BOdisderdibies, ehwbmmblwguﬂa@tmct (i.
medlc or mul ??tlo S: ared us

oo S RHAIeB (Y 8130 SR0IE WG SPEh 8h BiRoF BATS° REting.
%)‘rﬂjh lﬂiﬂ/lﬂg ériﬁi&iléiiékéfngjég&\tssLméiiéﬁgﬁlﬁo(mgﬁ)orgmmwgdnmbtuon of
BM%PBS @énnvq?%#ﬁﬁ'g&s tht Jagé@qe%f@%tg%l% and antlfungal
dgehte bt dentple, pakden RAIFOLUETRI, PKetdl GortAgatd,)anditse Ilke It
d| ss lved in aﬁ uj taa e solvent i &' t he gr esence
50 brofesirgple i 0cligR [Spionif agenlss IF FRRBPIGHYTA™S.
%ﬂ@fd%%@?ﬁ’e IR@T/HRB&M/&&@&&B&E oﬁﬁ;eﬁéﬂlﬁ@ﬁ:alltmématlcal g
Sulta e or ectli o enera I'NCl ude
PR PR AP oA LA BY Ledise  perlc aable §iaing
ms?:ﬁu@pm‘r e?_ﬁinblbl Qﬂr&mufﬁ rAPBdSHePALS , alnld @u&p@nm ons, or
enul Si e _Co OoSItT]| O enera i nc
O O ot 6 SIS S S AP BT el AEREE T oficers,
iant @réﬁu(ﬁsl :clreSuth segd addage $arhist & Oﬁmp@lndbe sepresarn swvedtion or a
S 0O sul t,a e ueous . a

haletion & aogielinh e BRI B Bt R 58 htatss excipient,
edilten lOI' carf)@d )Bblltlsblé Bf«ﬂ;ﬁyrhte rt&lugllllty ;mlcarrmd igildtxdi\eykm citrate or

, 0 ero e Ssuj t e Xt ur es
Bekieiss phkabieon @ MRrs RRisoHERLe gh Sl b, hBse,
inTdrditdlpsilicic acid gadiihe liks)) () sindasie g cetbbxyme‘thﬁleéllelosg, alginates,

e nal ntal ne e

R o BV idBie S iR Aedhdbr g e §0 HRgttans ¥ o.
rgwceutoeamme likd); (d)lmsrn&rgnatrng@gpatst(e al, egarlégalwmlumcarbmate

e StahbEDsibichr Ao S Sl ioEiE Fefbonate and

plheélikel) Ve gplutior rétamgrs (e@pasaffiryantithe dke); () atserptiom gccelerators
Preventi on of m m.cont am nat |

TR Dttt S BmeNUm FopPoHE A e R G hATDA AR 5., cety

aﬂttohblaglsfearrolahonwstéaaané ahdithgdike); gg@dsarberito(e.gXxkaglih ghentonite

q%a Zhe Iq&e ang or |Olegrtlc%p1t% (&. gIO tPa(ﬁc calcnusﬁ%t%al%tea%a%hesur}r% s‘egrate

solid polyethylene glycols, sodium lauryl sulfate and the like). In the case of capsules

and tablets, the dosage forms may also comprise buffering agents.
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15 may al so be desirable to include isotonic agents,
for exanple, sugars, sodium chloride, and the |ike.

wazok/oosgesd absor ption of injectabl e phar maceutPCEIB2004/001888

conpositions can be brought3about by the use of agents
capabl e of delaying absorption, for exanple, alum num -
nonost earate and gelatin. Solid dosage fornms for oral

T PSS 52 o SMEE o o

- ifled d;matmrmeWas using slidhasxciplens asd@cﬂbsermthBUgar admiek asl high

harrm eut i cal accept abl e
Fe

gw)&l’?cbjﬁéme,lgﬁa?lyé}gﬂ oPYly Apd ne tabl e exci pi ents,

gl | uersotid dmageaorms&msh By tdb\lmla dsagéles,map'smle?taad @fanules can be
|cal ¢l ers ar_ex ers .

pecired U EEREE el s gy Sodfhpr RSl gt apgum i

algd att. aﬂcbytrhaj dzlsdxer)rital(n bbadtﬁymd @I‘gsnté@ar@ Gan also be of such

car

OGO IR bob hE relesng MeLsriniuBd oFBe ofckelTnRerieh ppes the

S\dailtlwmb&rmbsut(oel apent ingl getBedimanner. t Breanhpldsedfen{tdiding
t t
PR Ts Ti o BESR6T o ihioter® $phs RS ang lakeS e drug can

Gisothal in migoieheapssiatadifatng Sf, appedpriate, with boeat mo@nd thd dive-
Iikg}l;] cg ); solution retarders (e.g., paraffin and the
Igeepne ?C'pée[%orptl on accel erators (e. g., quaternary '
amoniLiguidcdospgel fulsis mdaralhdnimld(@)non hgludephbinegeatipaiyt s

ijon iplisie DUIPES ctsrSB QiR BEHTRRT  § B Lne

 tchepbiddf; thepresent ifveptidrudrthe esthisingt@ngthe lityaid dpsag foimumay

SRSl iR P Rl 1 Sre Rt PRB Y o Rrwe

| mmem‘ddm&m&ucesas vaatet o athlee salyerttd) soliibiizigg a@mtsrandmytulsnflers

004/ 1
BeToh B30k, 8ByetinSk sBgPbn, Ty (Rl Ehaopiatg peney
tajqoboln’agnzgl meemrewlm dlydol, Gr%bwtyles@gllyccnrdninathgilformamlde _

fogé teg% e&gtron%e]%kons r%gllwc?nuéé‘?' ﬁ]gel%gh%leéf\{la %l r%%tsor Pl I,sesame
weed) bit anubthy dakdr)yglwmolgleyamdsofurawl aiduhol phigeth@Behe glycols and

L Y e g e o

suitdbleasdditives (iiec, exoiptentsgdiluents’ m:tcla_mes)w&ludewvw\mg agentst he

gD 5 PR sS00 A DeRAR, SpEf 8RRy Po8RR

c onpo Budperfsians ginpddiiemto thecempowd o the resert aéwvention or the
A ROR SN 2L BAEe Mok 1S AL GRSl

au‘oehple] galwmyeihyiemsuahtnéarluasmtbmmers Thiercdrystallinacetifose,

AR o r eC AR, B S0P aH raleddBl Bk of these

lsthsjarmbedoamgbeilkﬁ nms for oral adm nistration include

C ooy inefohs fr 64 SRUARSF oSS R0 naBR Pfen

coppsilonesoivhicheap bepezparadmyenit(ihgra aompbhed oith® presentomvention

to'r]g clcﬂngh'\'agond\%‘r?gﬁtagﬁrn%%Yating excipients, diluents, or carriers, such as
cocoa butter, polyethylene glycol or a suppository wax which are solid at ordinary
room temperature but liquid at body temperature and therefore melt in the rectum or

vaginal cavity thereby releasing the active component(s).



15 contain excipients, diluents or carriers. Suitable
exci pients, diluents or carriers include additives

- Wemh/1ess28vat er or ot her sol vents, sol, ubili zi NBCHDBE20043001888
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and emul sifiers, as for esanple, ethyl alcohol,
I sopropyl al cohol,, ethyl carbonate, ethyl acetate,
benzyl al cohol, benzyl benzoate, propylene glycol,

1, 3-butyl ene glycol dlrrethylforrramde oHséil.g., .
cot t orknsege irms fojrenieal Admingstmationcefthe gemPRUSKB of eipjesent

C?r'\\Jennor??%t &fm@hétloasQ‘Sﬁﬁg%or%g?tﬁ%@g)g o pré’%glt ﬁwke){@nt'ori%ﬁl}vanti-

gl ycero t et rahydrof urfur ene

- fibgsity ageaisdnay eanipfisg Qindmerts droyvasrs. ek & mh@lants The drugs

< u%(%g'rgﬁéd gédért%?éfe @t)?’wgﬁlbe’Wﬁﬁ% ph@ﬂ#ad:enﬁca{lly lé@c ﬁgtﬂeéxmplent

tives exci pi ents, -
@uwnt OF §3rriehand ey m@@rwaiyeag@ﬁe@s, or r@rﬁm"gmsyhaignw required.
?@ﬁ&uﬂhé‘%rrﬁ&%ﬁ %%Vlﬁﬁhfeﬂisn Sowééré‘vé?\'a'sﬁﬂltloﬁsngre a|!1$o intended to

umn ents spensi ohs, 1n addition t

dc@rrwmg! vmhlrt the smr@s@me mrﬁs@mrlventm t he 25

conbi |

e r’f@{ehcggvpog?d’e%ff tﬁé Eﬂgtgérgﬁyéﬂﬁ rf %Hfbﬂ%ﬁ\éh Ry e85 kSmulated

plaip pbayracaylicahdosege Frms|to pieyids entsiasircastipliabie dosage of the
&g{ S5 63l the P&ichehh Hiegéﬁ :and %k’ig}' HAABleIBE PROGIECFHe,

onite, agar agar or m xtures of

tmeg@acegmﬁét:qn@@gtlonéﬁrdoméatiqng@r amdm@@m MR iheN bgPackaged in
rae\%tn@{ d?ha¥§8é;§5i‘1'd n@@ﬁbﬂ ki r'héﬁwb&’ Osdy fof E&rﬁ?ﬁiderﬁeméjrﬁ&

ositories, which can prepared by mXing a

&ﬁﬂ@@j!mprb@m@lﬁ for ghstsibustien inﬁlv@eﬁ 2 6pntaiger havingrasagiteddherein the
VMhtaHnac%Hhéa@F&Jn%uBﬁéh i rarn'atpﬁdeﬂQte%ﬁd pSl‘ﬁféBF% coﬂ{ahdé%‘&r% weﬂf

carriers, such as cocoa butter, polyethylene Y

dogn é%ﬁﬁé% $'t"!ﬂdyn %@W%W'@#@“@@F'?'Q sa@h @ﬁ @@Wﬁ}ﬁ \ Si“b@ﬂﬂ
gﬁﬁ@ SIgEntE aFH-bBuieé Odllés‘i'ic %E?QQﬁjéfaltc?ﬁ”ﬁb%FsataHé %eqmg The contalner
t efore nel he rectum.or ~vaginal cavit iy
trﬁ%fr%ﬁ%/'nﬁ'éﬂ% aéarn@ertnﬁ@of@éwm@awﬁwt logsscremccess to the
%Q%ht%% ?I'?espe{:c):gg./gé BR @a4ifi &Om@&ntaﬁﬂer%§ %Jesoé‘.tea m%réd?{ a Iabel that

topical adm nistiration of the compounds of present
ideveribes die eatentoaiihesentaing. dihedape! ww@emd@fammnaw
Rif/RGS. i nvention with anti- obesi ty agents may ,
conprl se ointnments, powders, sprays and inhal ants: The
drugs Therfelloydng paserapeiessiike e ErmpigHoRg: fpsages, etc.

RIBRIUIRE A&H- hGrﬂ!ar'w xn.?f%e m@kadﬁwﬂe&ﬁdt.eh 8N4 corﬁp@uddt& He REsent
carrier, and preservatives uf fers,

ARveHkon qmogﬁbmaapn H&y AfOMRoY D P@He pfe@ﬁﬂ't'ﬁ‘éﬂﬂ‘l?'& with at least one
ffbiREAA phaRTace BRI Sient)BRaADbe, effEél\éG’ 8Fa$l¥ oPRéh-8Rlpe PNsy

are also intended to be i ncl uded wi-t hin the 'scope "of
t"PiéCtﬁf‘bsent i nvention. The conpound of the present

I nVentArPimlint 695"%rﬂ9c§dn@'bf the drusfén@ ﬁ‘héMloE%r"%Hn?dnﬁﬂlon) gt o
phar maceut i cal osag Ivorms to provide an ea

@é’ﬁ’t"l"'%iP'lerﬁuéh Hetage { fleseip ’QﬁelYﬁd algnergily |a\ﬁ@"3t’ flese that is

%Huﬂﬁbre@rbrﬁiy% aRbniAlfliseRaldan dH3060. §ﬁbh@al§6&d%b mglifof
phar maceut i cal tbﬁn&% ition (or formula

Aeey weight. Greferaply eﬂ@beath(%@aﬂ ahput aOQ/@e(kstcy b@c#y WRIgHY-

dependsaaﬂememry 5 RempButast m@&dsér@ anéﬁ’ﬁBnWbﬁ&&ﬁbuﬁ‘eﬂuon%n be
Cener al an article for distribution incl u es

&aﬁlﬁ’ﬁt"&mﬁ*é’r””h'ﬂg Wate" ae b PiliaraRavie Epsageil the compound is ingested

with the daily water supply. The compound can be directly metered into drinking
water, preferably in the form of a liquid, water-soluble concentrate (such as an

aqueous solution of a water-soluble salt).



phar maceutical fornulation in an appropriate form
Sui tabl e containers are well 15 known to those skilled

wo mothes728t and i ncl ude materi als such as bot t PEFIB2004/001888
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(plastic and glass), sachéfs, anpoul es, plastic bags,
metal cylinders, and the |like. The container. may al so
i ncl ude a tanper - proof asserrbl age to prevent

i ndi screet access to t

Lot £ GepRaNE 2rronheund aEe Bissats ot Gy BaRSadan gn aiso
t tlsméddedesrecuyhesmt feed,cartuents mhetfdsrm af@intzminal feedIsi@plement,

R b A e

desagrsd with@n excisef\l,l Hildedt omeziridt UMDreaddImmdiy er’ﬁbbyed for the

o PEkdpliBe o 18 1SSL P GiARIs Garegy = BHAUR Pl selidy & desic
i mcﬁraiswmmrvwdrhuatnelafsaﬁlth aselfal@doédl) s;wbéarpheaslrrameuiee@adu
e effect oraIIy or n or al

t d
e BB o e mE B ko R eSS 1S fhsie pal. and
T minerd riies(sdth aoaiei soaimay emsloyaﬂmpbuls’y eerem@l PusHrtidulzaly

ey ety 1B Fe Rt Jescy el T o srral Rttt 3o
aﬂeeutTHé dafrien fetilicddeitinifbrd AR trivafikrgofake cdraghyunden atfinished feed

P8, 0BT b S8 CORGRRT cRiRI705 VeoBti or oAy Blonder

ph'@StBélbrerrnX/amrl Isoblse(qOEnt(;/Orl'blféai iaMis edpediethe Qampomﬂ may be -

t.he dr L t t d

T R O
cmmooswd! cﬂiaandotee tlke, @ tnl a/vd‘mneorgdmg Bblgerttrand kmmfgolemtdewlth the
pref er wat er

th [
N r\fgﬁlg' ?gﬂgﬁatgg (o ea[a'ﬁ%(lﬂﬁ%n nglcarppgwds ip tl}f LScentrate are
vextpablesd Widel \ariatidnt sinceWak 2010dnht1dD he2dnipGilind RAAS AhieRE8&d may

08 ST BEPbhslpo PP HRRHAR ol TSR ) MRl Boian -

fcmdedtwelsn.ﬁcbmpomnd n the form of an aninmal feed

concerpnpaiorsy SeRfAts oy ke ool Evr@?f%%cﬁma%fﬁgawm
vprbtenrmnemsoaamee stich gk $aybean oit meadranldenther snealy; es desonibed gbove,
SRrUEE chiGenlPe ubEn R M) et B o unaTe ™
saréinalas In/\atobnnstms dbe ammmls&are lpetnmueri @l doasidrae Majsual diet.
AR Heion s BAREStaPoman P Ry pe R EVedlyta Fiepo o
aprdduasi awmﬂationailw!&ﬂarmedhnrﬂmedrf&dmﬂmﬂg/a tmxémedally effective
BS54yl 176 LIS S B Rhp orcea
pin)fstammbprosemjneﬂ@utreamm altmén sreetl bleader, tocerisutealiarsogeneity.
" E bR R0 o o SR8 A s o
t éresucsoumyifotmity ofshstrlbmltmmgﬂ"lhg cdnhpmdﬂchcrossmme tobef theedressed feed.
and, SHI{?{'I%(? uﬁ%& and fggg efffec?ve for fhe easmg leea%prﬁeat’dekgs?tion and for

conpoun
improving lean meat to fat ratio are generally prepared by mixing a compound of the

present invention with a sufficient amount of animal feed to provide from about 107 to
about 500 ppm of the compound in the feed or water.
The preferred medicated swine, cattle, sheep and goat feed generally contain

from about 1 to about 400 grams of a compound of the present invention (or
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di spersed or dissolved in a suitable oily vehicle such
as soybean oil, corn oil, cottonseed oil, and the

wo 2doe/108028 i n a vol atile organic sol vent and t hetm/1B2004/001888

bl ended with the 15 carrié& . It will be appreciated
that the proportions of conpound in the concentrate
are capable of wide variation since the anmbunt of the
?%&%ﬁ&n) tp@ fo'ﬂeofféeﬂ' $2%! urﬁmﬁr%darﬁﬁ%bﬁt foPﬁ}eQQJaHﬁaﬁ»‘sdué%w b%ng

ndi n he appropri ate propor 0 rem X
faéedl&OdO@bO@tlaﬁ)Oafaml%sWrterdOifeefél of corrpound Hi gh '
PO oo HRAERES bGP artPlorRRuD BENHER Boh/ Xt oout 1 to about

manuf actur er w rotei naceous carrier suc
é@plgeams and prn@aablxambtbﬂ%mabwaﬂ@o gragscé  sepmpednchgfdhepresent
| ements, which are
eﬁﬂ@ﬁ@??%rﬁ&ﬁ&ﬁa&{)&?tgg 18flré18@to ani rml s. In such
| nst arfroeparentesal adininigtratien v guimals,tthedomeounds otitive présent
J uppilorﬁfé)ﬁfz%m?rlﬁgﬂo@znﬁggg?lréc/izlarre-cettllﬁ Fh&@gﬁg)ﬂg ‘b?ét@ %r a 8e|let and
[pdotnigered as@nrimpiadhasuajly baﬂqrﬁh&adm of the pedior eas @f the animal in
Wﬁrﬂh& 8& it |{1éﬁ%é”a‘?%u s‘r‘tﬂJn'éﬁd%Er%%ﬁ?ﬁﬁt i Rah fY&h (Pt Ritio is
conpoun of rese t I nventi e mxtures are
tshogbughl y bl ended by standard procedures, such as in
a tWI j ot :
n ng@ﬁér%l,sp%rgﬁg%r adrﬁﬂlsﬂgﬁéﬂ @\édsf\l‘/)ér%QQE%\?nt gs}.@g%ﬁle?ntqount
qf n@mmeumfphe presens myam@rdﬁr c@nbmtymbto riPde thig@ninem with
r
BopbiiFoE RIRRHTSh Rk, bR AiGH of (6 et PRR b ERPd dasae
rieranouliypowine, |Qaﬁleaﬁwepogoa3@andmwtlﬁ gelsdain thegangeef fram about
roaddt‘aa%ﬁt ﬁﬁﬁg&@/dég’of%%%f ngﬂ\t BVd xing a conpound of
he present ention Wth a su icient amount of
am nalPasteeermldatmnwambe prepateddy dispeiIrg the drugib@ 500
A ool g ORI SRS eSO, SRMRE o, B o or e e
gener aﬂelllytS@@nﬂa@m anfef@ﬁmv@tﬁmuniot@cqumdmmegqfaﬁmt of
| .
B RE S0 B s g Ealbn; & LBl i Kb paip By ddetiing
tﬂ*@"@ﬂwnﬁﬂﬁﬂ“amﬂt ipantipmeseonminalian gv“bﬁfh'PP@‘ speh Ay carbowax,
%Q%a Wkt deatﬁé’ H‘Ite %99 a%ﬁ‘n@ntpﬁfchta%rﬁnégnegaﬁﬁldor cy&%m stearate
preferred ry donesti c pet feeds usual
cantgiadded tnpnove@%mﬁiletmg Rroces§r ans and prefer abI y
about 19 df@o@ee Heodked M Pndpé t@n%%@ﬂ’é’!%é@fbetéb‘?nlmstered to
present 5 invention (or conbination) per ton of ed.
Rerangazl ém aehieve thelAesiied dpae leyal whichawil pEdvide thei @Cfease in lean
Qﬁéﬁ?%ﬁ%‘ﬁno‘ﬂfanﬁ rPﬁpﬂ%\'/@rﬁ&Wm Ie'aHYr?eréi {8t faB6 deGreh Wé&/@)
may be prepared in the form of paste or a pellet and
Ampiaptshar lep e made peindiaatly dlﬂfﬁl@éh? ?n'm@d@atﬁ‘ﬁ@t ReKipg inpgrder to
trﬁ‘é?ntaﬁﬁﬁe BF p@racﬁrugfevélhﬁtr%némbl sigddyWhi ch increase in
| ean neat osition an rovenrent in lean nmeat to
fat r é'ihecpf¢s§nt ipgerdign HAs sewqaalgéméaeouaaef@ﬁwv fgatures. For the

?%Df'llnj\mértdr JkteARariaR\HoRShdsth GictdRB 1€dnn8ssSaHddr i lhwanted fat
from pet animals, the instant invention provides the means by which this may be
accomplished. For poultry, beef, and swine breeders, utilization of the method of the
present invention yields leaner animals that command higher sale prices from the

meat industry.
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~oyields | e ner an
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25
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of a conpound of the present invention (or
conbi nation) to provide the animal with about 0.01 to

wabowio2g8 ng/ kg/ day of body wei ght of the drugeCTViB2004/001888

preferred dosage for poul 67y, swi ne, cattle, sheep,
goats and donestic pets is in the range of from about
15 0.05 to about 10 ng/ kg/ day of body wei ght of drug.
Past e forrrul ati ons can be prepared ?/ di spersing the

drug ENRPAIpEUS %E%aquew\gﬁns%@f&t"&ﬁ retee.btv the fofowgag

[EafglesOlt Is.to 56 SAEBsBbY, howalér, tHat th@rerﬁﬂwlﬂméﬂf@of th?ﬁvéﬁto‘ﬁ are

cont a| ni n an effective amount of a' conpound of

th
1R delgimpiihese rieamIes, 8%{3?5@[ qu@HO”%tPe’eOf will be

¢<ﬁ6®h rzﬁtapﬁéreﬁtan iR oPHRNRStAH dR¥I086HE %l dM@ of dRiirfhng SRR YRS art.
of the present invention or conbination with a diluent

such as car bowax, carnub@&ﬁwﬁ%nd the Ijike, and a

1 ubri ¢amss s§é@rboaﬂhém%e§tbmﬁg PatérlCard GeRbramy é\la‘ﬂable cram

be ‘added to i nprove the | eti n% procesii [t is,
@Bm‘f‘?éc'a'rs@t'@@ﬁ?‘i‘“ébestﬂﬁfdcr}ﬁ*?eén't?% ooz ?%W'W"ﬁ@tef

@?«Pﬂh@b@tlﬂé lerﬁdhanﬁNH)nAd?Bé OFdén%@'@FﬁNeﬂNﬁ tI’&l?J[) d\#é%)bh& dr&ical
| evel whi will provide the increase in [ean ‘meat

&@ﬁ&%”vu%‘i‘r (QHHTW%’&%W%&VQP'}]&F'%'HWC fRIHCetop, ) a"r‘dat io

deghr&féca Mhéﬁ‘ﬁ’é/c%ﬁtucdld‘lﬁ%bﬁdﬁrﬁ EH’?Mn@' so be made
periodically durin e_animal treatnent period in

order to maint alﬁ nefgl pxrssigreial fyoredeesi n t e

ani malyrfesb @thted &hm&amaéerammér@earha@ oSteM @dGh or ambient
advant a?eﬁg?? veterinary. fégat%;r es. For

e
SFMRRIAYY isafh e EAnEEh ieN@RQsaliop qféglﬁ%gggasaﬁmeg,out

tusingaltibiennéRBofatdr undér :fea@n@dnﬁéssam mﬂ 8 bathhﬂ? ub lﬂﬁ@@?@t reactions
i nvention Erow des the nea

D MFNIY R AY t%\ayifoq'rrwaiogrse@f “C%ﬁ'ﬂﬂ’ r§€\?‘ﬁ’8 t'meé@aeee'gen for

Wiukiratatdngn medting Ibamrm(hh@gignén éﬂé@nc@(r@cﬂﬁd‘(polyﬁ?&@ﬁérﬂ Fhay result
er sal e rces '

I .
HereRkme H%%PO'Pﬁgngtyre %pgl(jtyzg? t!)g?%ged compounds were
Rcdurb BB e S bR8 Bf th@?olﬁm@déﬁﬁi’&@sof LG INBerBK Sifeidel 60 F-254

i nvention are illustrated the foll ow | es.

PSqoBte By it PETasBANSS A PSPk BPL O, ks

epbarbnigny! suckfar hagnétivesdriabe ENMR) BidhfraredspédtrobeopyR).
s, of these Exanples, as other

fic. deta
- s}é)ﬁﬁ‘?%"t"lre@i'?’§ntf‘?{:ébt§8?t'ﬁF?er‘l?gs OE]HO or apparent in

li ght FrfshicBRimnnar@hstogiaphy wasl tarried QthBmgG\ﬂer@k dmcﬂaﬂger 60 (230-

MPLES .Un

b aren s T, Toiiraep e SPA R SEou A CGRAED o1 OaEeY 2B Pe
fArmzfmassngmla)l m&REpeetforhetem L&tﬁjﬁ@“bﬁfd’rfd’(b@]ﬂm daaéd\ﬁaéio

ukee .. Lanc . Syqnthesis, |nc. { ndham
RPjecl e Hep skt A D Lo ChaTaloptaphy s S
Qguidry(LCIMSD). (Apalysida@lds peHognesh a LJr)egensSi@luemmh c

Princeton Ast r Ze Phar maceut i cal
%L%?{E!ﬂ’?,s OEHQP'&%T"‘ %ﬁﬁ g?‘%l’ at%%’ﬁ% %gﬁ’?' INE SWAHRG %Q’ad'e“t of
50% 0.1% aqueous formic acid and 50% acetonitrile to 100% acetonitrile in 15
minutes. The ionization type for the mass detector of the Mass Spectrophotometer
was atmospheric pressure electrospray in the positive ion mode with a fragmentor
voltage of 50 volts.
NMR data was determined at 400 MHz (Varian Enova 400 Mhz spectrometer)

using deuterated chloroform (99.8% D), methanol (99.8% D) or dimethylsulfoxide
(99.9% D) as solvent unless indicated otherwise, relative to tetramethyisilane (TMS)



Unl ess stated otherw se: all operations were carried
out at roomor anbient ,tenperature, that is, in the

WO amgrosobs 18- 25C; evaporation of sol vent was cBCT/iB2d04/001888
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20

25

out using a rotary evapor&sor under reduced pressure
with a bath of up to 60C, reactions 15 were nonitored
by thin |ayer chromatography (tlc) and reaction tines
are given for illustration only; nelting points
(@nipenabstoederdineans e Melandarmp sPY YRl Shbiewiptionsdispd are: s
'-nsuﬁ’glétf geaphipieh Eitdet POERLSRet, ST MG&.HE? bRE@rdddl by Of '
all 1sol at ed corrpounds were assured by at |eaSt one
of the follow ng techniques: TLC (Merck silica gel 60
F-254 THérfSIMQeé’oﬂPé\ﬁéti%ﬁé ardis@h. performance Iiquid

chr omat ogra , ma$s 20 spectronetry, nucl ear
magneti c reéﬂ%ance ( NRIFhygiofura r ared spect r oscopy

(IR). Yielgscare gi \@gp,ﬁr%etlhghéjgj@m i ve purposes

only. Flash Col unm chr onat ography was carried out

usi ng Mer cN#1GQPza geodigy Q'%GOF‘QA@O mesh ASTM) .

Lowr esol utg@n nass S'-E@fb?gﬁkmgﬁa@ (El') were obtained
on a Autonmass 120 nmass spectrometer. Liquid
Chr omat ogr d‘ﬂ@@pdata weagnesiugoiulfalet ed on a Hew et't
Packard 11QGg, gb%w d %a@mng{eaphy/ Mass Sel ective

Det ect or (L VS Anal ysis was perfornmed on a Luna
C-18 col umPWth di methensthene3. 0x150 mm The flow
rate was O.{ggLi/H-pijiHitigH running a gradient. of 50%
0.1 %aqueous formc acid and 50% acetonitrile to 100%
acetonitriltMin 15 @Amethylormamide; oni zati on type for
the mass dejeet or of didhrdbiasneSpect rophot oneter 30 was
at nospheric pressure electrospray in the positive ion
node with a fragrrentor vol t age of 50 volts. NWVR data
was deternined at PrgRerafien eR/Sey intermediates 00 Mhz

08 rémfeﬁt)ermédﬁété‘g Gi#d#b-qf 1 @r&Bhé f@fomv 19%y-
met hano I met hyT sul T oXi

ﬁﬂ%ﬂﬁiﬂ-@&ﬁ—eﬂﬁﬁﬁﬁﬁed ot her wi se, reI ative to

tetramet hyl silane (TM5) WO 20Q4/108728 '

PCT/ | B2004/ 001888 58 as i n al standard'in parts '
per mlli on (ppm; convepprogsl abbreviations used

are: s =.singlet, d = doublet, t =triplet, q =
guartet, m:mJItipIet, br \ , etc. The follow ng
abbrevi ations are used: 5 t et r ahydr of ur an

CH2Cl 2: di cht or orret hane § NaHCO3: sodi um

bi carbonate HCl: hydr ogen @F{ oride I\/gSO4 magnesi um
sulfate 10 Na2SO4: sodiumsulfate
di met hoxyet hane I-1a

A mixture of 2-dichlorophenyl hydrazine hydrochloride (13.4g, 75 mmol) and
diethylacetylene dicarboxylate (12.0 ml, 75 mmol) in dry ethanol (200 ml) was treated
with solid potassium carbonate (20.7 g, 150 fnmol) and the resulting slurry mixture
was heated at reflux for 5 hrs. The reaction mixture was cooled to room temperature
and concentrated down to about 150 ml. A 1N HCI (~100 ml) was added to the
ethanol mixture to acidify the mixture. Added another 300 ml of water to precipitate
out the solid product as an orange solid product |-1a (17.4g, 87%) which was isolated
by filtration, washed with water, and dried in the oven overnight. 'H NMR (400 MHz,
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15

20

n- BuLi: n-butyllithiumDMF: dinethylformam de DCE:
di chl oroet hane 15 Preparation of Key Internedi ates

wazoepassats on of | nternedi ate PCT/IB2004/001888

di carbox late (12

5- Chl or o- 1- (2- Chl or o- phenyB9 - 4-f or nyl - 1H pyr azol e- 3-
carboxylic acid ethyl ester (1-1 a): C IN/OH O Ckt '
20 1-1 a A m xture of 2-dichlorophenyl hydrazine

romlomg bl 7osd de. 463(m34l496 063 mm' J, 3§:(t9' 214?' ﬁé@ﬁaﬁ-@ekﬂé@gﬁ 267.3

ndry et

(MeARQsA): Wt?ﬂt'ogéimemﬁdﬁ'assnum carbonate (20.7
g, 150 mmol ) and the resulting sl urry m xture was
heated_at freflux for 5 hrs The reactlon mxture was

Bt bty Bihr LB (- 100 m) was added to the

et hanol m xture to aC| di fy the m xture. Added anot her
300 rrt of water to -precipitate, outt the solid product
as an orange solid product @ (1'7.49,' 87% which
was isolated by filtraticoh,YWashed with water, and
dried in the oven overnight. NIH NVR (400 MHz, WO

2004/ 108728 PCT/ 1 B2004/ 001888 ; CD3CD) 8 7.62 - 7.46
(m 4H), 6.00 (s, 1 H, 4.3 g, 2H), 1.36 (t, 3H); M
(mz) 267.3 (M); HPLC OmgthoBHE): retention timne:
1.7 mn Preparation of |nteDBedi ate ' '
5-Chl oro- 1| -(2-chl oro-phenyl )-4-formvl-1 H pyrazol e-3-'
5 carboxylic acid ethyl est '1b1b) cl "NCd OCHO

OEt  NN-dinétiNdfcbrmartiag (5.04 rad elgiv) @a%‘bdﬂbd sléwg'qel 'a\&toﬁtﬁq%rus

* BRSSPl o P IR e e e Ead a0 o 3

h down to ~50 ml, quenched with 800 ml of ice water (CAUTION heat and gas

ﬁﬂncﬂBat_]:QS‘tﬁr(nbc)m aempétacreormwrmoamuh Q\)as réfi&ed for 24 hrs
(Jﬁéétl tto@gn S‘1Ctteurtetlac %n\l\rﬁ urreewasuc(o% edftg rroom temperature concentrated

evolution) and extracted with ethyl acetate (3x300ml). The organic layer was drled
and concentrated to give crude product. Silica gel purification with 15- -20%
acetone:hexane elution provided the desired product 1-1b (7.96 g, 41%) as a waxy
yellow solid. 'H NMR (400 MHz, CDCls) 5 10.53 (s, 1H), 7.58 — 7.39 (m, 4H), 6.05 (s,
1H), 4.49 (q, ZH), 1.42 (t, 3H);MS (m/z) 314.1 (M+H); HPLC: retention time (RT): 2.4
min.

Preparation of Intermediate 3-Chloro-2-{2—ch/oro-phén yl)-2, 6-dihvdro-pvrazolo[3, 4-

dlpyridazin-7-one (I-1¢):

Cr ;
N
N’ Cl
\ /)
tO |
O N

‘NHBOC

L
)



under nitrogen. The reaction m xture was cooled to
roomtenperature, concentrated down to -50 nl,

wa@e@aabsses wi th 800 m of ice water, (CAUTI ON. PeEIB2a0MD01888
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20

gas evolution) and extracwed with ethyl acetate

(3x300mL). The organic |ayer was dried and

concentrated to give crude product. Silica gel

purifi Aaﬁmare dﬂiﬁ@cﬂ&c&@@@d@5 18Q$3. Qgewﬁmﬂ&) &#.outg

provid S sire roduct I-1 41
982%%1 Imgo! mrnmao@wswp&uxemwghsawm After

( Saolidg tie, rethi'éS dowd - t@ﬂ)oﬁrfﬂenfb@aturg He rés‘éﬂtnng&yhﬁ%lgieé]p“lgte was

(@{eé‘?f{_gfbwhl i ‘ﬁ%sg‘(’ﬁw"h dpldjet ﬂ'i'crh)to RIOViFe.cai&F difyingrunder vacuum,

| 18. @ geTH, pdfIeSiréNbroBG:t 216 A he
6 di E\r}gr omr)Jvr arzrol l!())fS 4-—d '_F)w;istzgg?tﬁ @ggr)],ng HNRARS%OMHZ

+KPEk) © Rid8 Ers: &8 WHBOE 1 mgz(aowxomzz@ 2H), 1.51 (s,
Rl h@@Q@éHQ%@&ﬁ/z @ﬁz.qw)xnute Rlerti pﬁt. 193 ifny de
b (13.5 nmo and t-but ate

(5 79, 43. 2 nnDI) in dry et hanol was refluxed

ONMRp&Iagt ofthterB8%ate AL ERbro-£ LOLISEHBE
room tenperature, € resu
fYlPyrigagy-7, ‘e washing with cold ethanol to

provi de,, after drying under vacuum ‘5 18.0 g (97% of
desi red product 1-1c as whi ryst alline solid. 1H
NVR (400 MHz, CDC13) b A. (br s, 1 H, 8.12 (br s_1
H, 7.55 - 7.39 (m 4H), 4" .4P (q, 2H), 1.51 (s, O9H),
1.39 (t, 3H);- M5 (nz) 427. ,ljrf ) HPLC.. retention
time (RT): 2.8 min. Preparati/pn of Internediate

3- Chl oro-2-(2-chl oro- phegy -2 6- dlhvdro pyrazolo 3 4-
10 dlpvrlda2|n7one(l d) NONN H-1d

v © o I-1d
A slurry of the hydrazone I-1¢ (13.5'g, 31.6 mmol) in acetic acid (200 ml) was
refluxed overnight. The reaction mixture Wae cooled to room temperature and the
resulting precipitate was filtered and dried to provide 8.28 g (93%) of the desired
product |-1d as a white solid. "H NMR (400 MHz, CD30D) 6 8.48 (br s, 1H), 8.12 (br

s, TH), 7.55 - 7.39 (m, 4H), 4.42 (q, 2H), 1.51 (s, 9H), 1.39 (t, 3H) MS (m/z) 281.1
(M+); HPLC: retention time (RT): 1.7 min.

Preparation of Intermediate 2—(2—Ch/oro-phenvl)-3-(4-ﬂuoro-phenv/)-2, 6-dihydro-
pyrazolo[3,4-dlpyridazin-7-one (I-1e):
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.. ..pyrazol o[ 3. 4-di pyridazi ne
' ' N

15

20

A slurry of the hydrazone 1-1c (13.5 g, 31.6 mml) in
acetic acid (200 mM) was refluxed overnight. The

WO smetosozs m xt ure was cool ed to room t enper at UPET/EB2004/001888

the 15 resulting precipitase was filtered and dried to
provide 8.28 g (93% of the desired product |I-1d as a
white solid. 1H NWMR (400 MHz, CD30OD) 8 8.48 (br s,

1H), 8A§43rr§9fthe%hloﬂdé’|)-1d 883, 2 8{ miolf, T Fre ot hic acid
d Bl s i

émm%lh pﬁliaﬁlem( Rrpkis tripheny! phostdiirter @2 et DA nahol),

: |dﬁg%fﬁéglhﬁ¢ c?ar@dn(a% @M Qg}gfa%a%b |nq'6(14711 u%H@r@%aﬁ&Z?ﬁ@ )Zwas

hvdr o- pyrazol dazin
‘hegtedynger Nt 8RFC pyqr Dlghtea”(d@t EOM)CIOI&Y B8. The reactlon was cooled

?ﬂd&%@%ﬁ&%&%ﬁ dilfdd ﬁ:tﬁ N %ﬁ(zﬁ P Lkde %ct%j w.?~550

['uoro enzene oronT ¢
ﬁgchlogdfggthﬁ'ﬂﬁaﬁyeo ﬂ‘é)l T@dengwpmatrmnegxtrmtp ersy¢onphiatsanéd ine

(\/3751?0 t@!:blveQa cﬁ?@é) The %Pig v%%tff'ﬂ %‘dﬁ%&?@??ﬁ@ﬁﬁléﬁomoﬁ 1e |

equi v uene: e
N%deﬁ %mgu&%"é S\Qalfavellomlld;\féirw@N#OCHMH!Z;’:\CDC[LDS)QJBD(()uSr H1H),

S ot SRS A i L0 AL B G #RS
MRS tﬁ*@?f@ﬂrﬁmﬁ?e(R(TSx?Z‘Omm ). The dichl or onet hane

extracts were concentrated in vacuo to give a
prec:lpltate The SO|Id vvasfllteredto prowdethe '

}k913 - ! CDCIS)8980(brs 1H)
AT 7,40 (m 3K, 7.29 (m 2H), 7.10
(t 2H) I\/IS(rriz) 3412 10 HPLC. retention tine

(RT): 2.1 min. Preparati. f I nternedi at e ,
7- Chl or o- 2- (2-chl or o- ghen - 4-f | uor o- phenyl ) - 2H
' &l F 10 N~ d

1At

A slurry of the pyridazinone |-1e (1104 mg, 3.24 mmol) in phosphorus
oxychloride (15 ml) was heated at ~100°C for 3 hrs. The reaction was cooled to room
temperature and the solvent removed under vacuum to provide the crude sticky |
residue.- Saturated sodium bicarbonate was slowly added to give a chucky solid.
Upon vigorous stirring, a uniform suspended solid was formed which was filtered,
rinsed with water, and dried under vacuum to provide the desired product (1120 mg,
96%) as a yellow solid. '"H NMR (400 MHz, CD,0D) 6 8.25 (s, 1H), 7.7 — 7.30 (m,
7H); MS (m/z): 359.2 (M+H); Retention time (RT): 2.4 min).
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NN 15 1-1f A slurry of the pyridazinone 1-1 a (1104

ng, 3.24 mmol) in phosphorus oxychloride (15 m) was
whemtea728 - - 100C for 3 hrs. The reacti on was PODIB2004001888

room tenperature and the $»l vent renoved under vacuum

to provide the crude sticky residue. Saturated sodi um

bi carbonate was slowly added to give a chucky solid.

20 Upon vigorous stirring, a uniform suspended solid

(1120 ny, 96% as a yeI | ow Islol id. "H NI\/R (400 VHz,
CD30D) 8 8.25 (s, 1 H), N Hm 7H: Ms (m2):
359.2 (M+H); Retention (RT): 2.4 mn). W

2004/ 108728 PCT/ | B2004/ 6R _Pirepar ati on of

I ntermedi ate 2-Chl or ( phenyl ) - benzam di ne -
(I-2a): H NNHO | -2a K J¥i net hyl al um num (2M
in hexanes, 100 m, 200 nmol) was .added dropwise to a
sol ution of 4-chloro-phenyl azane (18.2 g, 143 mmol) in

t ol ue 50 m) u r N2 phere at. 0 C.. Th .
- oact bR TR feches d DB GR AL RED afs Adag fropwise
%6 b solatbrd 6fr4-chicrolpbemysamife $18.214) D48 r@imol) in toluene (550 ml) under a
2- chlor benzonlt in tol uene

elgR O a&:ied‘edﬁ%F(“PHQ‘thf&d't’?so"ﬁafmeﬁtt%Fcé’mv\}&@%éaéi"&?“d
%tnrr&Qfo%fs%uﬂs? Aredliition ot - cﬁl&cbtfégzamﬂnpelm lerge 1!71 nms:)aﬁwuene

hom)geneous The reaction m xture was co
{ Afy8h #eg Redethandba reastieny evxﬂéreé'mme?te@fat §P| Cé%r HélOUrSn
@bﬁh&(/\,ﬁ%ﬁ hﬁi@‘?ﬂ be@gmé)womo@érﬁ&)hsf frhé Fe%‘bhé?‘ﬂmled?@ whb bB&éd to

cake was washed a mxture of
TPRM terpRfRiERRTY ﬂquf%’t(é@r sy @t‘)ﬁl‘f@ﬂQ‘ ﬁt%’dcis/m%ﬁf‘eb 2:1).

s ﬁlﬂ@tlcfne{-’r@fﬁtérrkgakM Wag ‘Wé(sﬁéﬂ iwkth ¥&fxtureldf 'dl-%C%ﬁl\)ﬁﬂ)N"g . The

hexanes/ et her (2:1). product |-2a '’ %
wasbined dltiateswree g;gnoeﬁ@g(tpd Fregerp.Giaine F%Hl“”g ! M’e?o"d was

ﬁ’r‘d[n*aféoc\ﬁm r‘i&'i(anes/etﬁ’ére(@agaﬂrie%o&fct -2 ©5Eglie8bs wWas used in the
4- Chl orotg chl'or o- phenyl) - 4- hydr oxy-4, 5-

@PW@?@DTW' ﬁﬁ’td‘a’i'tﬂréuﬁlflcé‘m’boxyl ic acid ethyl ester

(1-2b): CREt OH O O ~ - |

Preparation of Intermediate 1-(4-Chloro-phenyl)-2-(2-chloro-phenyl)-4-hydroxy-4,5-

dihvd_ro-1H-imidazo/e—4¥carboxvlic acid ethyl ester (I-2b):
CO Et

o

I-2b
A mixture of 2-chloro-N-(4-chloro-phenyl)-benzamidine (I-2a), 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 temperature, the

solvent was removed in vacuo. The residue was diluted with CH,Cl, and the organic
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20 1-2b A m xture of

2-chl oro- N- (4-chl or o- phenyl ) - benzam di ne (1-2a), 25.1
w@?20095087280l ) and NaHCO3 (84 g, 189 nmol) in 2rQr/iHBracncio1sss

(473 M) was treated with 8 bronp-2-o0xo-propionic

acid ethyl -ester (14.3 m, 22 g, 113 nmol). The,

reacti on mxture was heated at 80 C for 17 hours.

I t. , the 25 I t
FoBon BT et i AL PR DARE: e Gricahlated gt
. ralidetthe progiat, ¢- Mmamehgl&zzac%wrm@wma&@& 5- 6|Bydro-

) T e oot N H%*S?%E%ﬁ 369

1- (4-chl oro- phenyl) - 2- (2 chl or o;
4 :

@ardletﬁﬁdstéemw}m (36 g) 5 Pr epar. atl on of :
1- (4- Chl or o- phenyl ) - 21( 2- chl or o- p§ % )-1H i m dazol e-4

-carboxylic acid ethyl ester (/ CO2Et N NC
Cl I-2c The, crude '/<N
1- (4-chl oro- phenyl ) - 2- ( 2- chlogf o) enyI) 4- hydr oxy- 4, 5-

ester (1-2b, 36 g, 94.7 ) obal nagl fromthe

previ ous step and p-é =% e’aci d, nonohydr at e
(4.5 g, 24 nmol) in o1 uene ( ) was heated under
reflux for 17 hours. The reacti ea-pi xture was cool ed
to roomtenperature and concentrated in vacuo. The
~crude residue was taken up i CH2Cl 2 and the organic

2g|t UEJIIT%E cY\(?d%M‘Q%S&‘?oSr %%*yo?v%&%@%gﬂ st '?’g?@gdfoﬁ & _

\'rraidamle-arh:arhnxmlweaacb@hyi estendi2b, paigi 94. 2 ohniyy) ahitdinexhfrgne the

N LI I

(030 ral) wian detted updetetix faet ehouws c vt reattéh mixtuie wvhg cooled to
. ) . 0
ﬁ#)érx t({&?qséergtH% %@iacro?b%ﬁf%g% ﬁ”vtagbol Tﬁe Etugé?é;m@%%fsta&& LQp in
$i.Chiaod thenatgawis S@wdmmse\dadbvyd wth tHz@t sajid agoNpHE Wiy dand sat'd
I LIBH 2 ERETI ettt PLOPAECTHE i vy
unfue&t}:;y%}l@ca mlmﬁl&aﬁm EP@WGI“BQ@(UMOM@S EtOAeICH,CI, to
R { f
'b%o%t'g%\cyl@r? if? r;Iih(c)arflgactl%ns coPSaméng tEe 8mdg§:tovyerﬁ con?e)ntrite'q[_ and the
oily residue was diluted with 1: 3 EtOAc/hexanes (200 ml). After 1 hour, a solid
precipitated out of solution and was collected by fiItra}ion to provide 1-(4-chloro-

phenyl)-2-(2-chloro-phenyl)-1H-imidazole-4-carboxylic acid ethyl ester |-2¢c (18.63 g,
69.7%). '
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worloy/108138 added to

I m dazol e- 4- car boxyl i
CREt N \ NO d
a

c,acid ethyl ester (1-2d): Br

51-2d Bromne (3.6 m, 0.07
solution of 1-(4-chloro- pmmzpemlsss
(2-chl oro-phenyl)-1 H i m dazol e-4-carboxylic acid

ethyl ester (I-2c, 3.6 g, 0.01 nol) in glacial acetic
acid (50 nl) at roomtenperature. The reaction m xture
was stirred far 17 hours, poured over ice-water, and:
treated with 25% aq. NaOd until the orange 10 sol'ution

trrepgehtdnYsE 5-Bro a6 10f4-cHlbR-pA 2-(SUHro -1H-
extracted with CFlZCIrZ (3X) g the conbi neg extracts
iidazota-dasboxylic @sicathyhesiar l dlyacuo to give the
desired, conpound 1-2d as an oil ~(Agy g) +APCI VB
(Mr1) 441.1; 'H NVR (CD3Cl)B¢ it E‘H 4. 43
(2H, q), 7.08-7,.12 (2H, m% 7. 40 (7H n. 15
Preparation of | nt er medi ate 1 (4 ehl or o- phen

l'y)-2-(2-chl oro- phenyl)
fornyl -1 Himdazol e-4 ylic aci let hyl ester
(I-2e): 0 COZEt H -5 hCl {-2e To a solution

of 5-bronmo-1 -(4- chl%ro phenyl) -chl oro- phenyl ) -1
Him dazol e-4 20 carboxylic aci yl ester (1-2d,

4.4 g, 0.01 mmol) in anhydrous THE (100 m) at -78 C
was slowy added tert.-butyl=2dithium (13 m of 1.7 M
sol ut 'E§?61mln@ 9%%@@97 J%@ag%h)ad to a“é&l@ﬁonlothufmlo%\/ﬁwenyl) 2-

(7.7 M, 0.1 nL) was a dr opw se. reacti on
ﬁ?-ﬁh'gfcephﬁml) 16rimidegele - caraxyti @Qﬁ etbylsesrﬁmhﬁg 3 AcHemol) in
\gféctbl SédticG e gSO Mk odrd el aturdl |T‘H\€@Qac§t|9n Wekture was stirred for
004/ 108728 PCT/ 1 82004/ 001888 65 slowly warmto room
t1éRsersapeired o¥efdee-watar [apd e ated avith 250 %‘htNa@*‘éHm" Keeqprange
TBRtiorRAHRRHEy B LIPNT MRS BELE Sl ish wd & /BLRd v&.t%H @qqsx)

he conbi ned organic extracts 11 were dried

aaaa theReRinaREECIS ey Eiias! anpongenitaed ByPaRoE A siea
FigblaRfl-3d & of bl RERSEI ASARNY 14110 NURALHRI 5 141 (1.

8- ent /hexanes to 1 exanes
ttb4d13\@Htfﬁe7 889 Re@Hpmp i - 714(2€a7l-bsn)a pal e yel | ow
anor phous gl ass ’

Preparation of Intermediate 1-(4-Chloro-phenyl)-2-(2-chloro-phenyl)-5-

formyl-1H-imidazole-4-carboxylic acid ethyl ester (I-2e):
Q co,t
HM
N/
| Q ¢
Cl

I-2e
To a solution of 5-bromo-1-(4-chloro-phenyl)-2-(2-chloro-phenyl)-1H-imidazole-4-
carboxylic acid ethyl ester (I-2d, 4.4 g, 0.01 mmol) in anhydrous THF (100 ml) at —78
°C was slowly added tert.-butyl lithium (13 ml of 1.7 M solution in pentane, 0.22 mol).
After 1 hour, DMF (7.7 ml, 0.1 mL) was added dropwise. The reaction mixture was
stirred at -78 °C for 2.5 hours, quenched with sat'd ag. NH,CI (10 ml), allowed to
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" “hours, at which time a white selil¥ precipitated out

15

20

(2.0 g): '+APCl M5 (M+l) 389.2; 1H NWR (CD2CI2) 5,1.41
(3H, t), 4.45 (2H, q), 7.09- 7.14 (2H, m, 7.24-7.39

W@ Ziad4/108728 10.50 (1 H, s). Preparation of | nterrediBde/ 001888
1- (4- Chl or o- phenyl ) - 2- (2- cl$ or o- phenyl ) -5- 10
hydrazononet hyl -1 H-i mi dazol e- 4- carboxylic acid. et hyl '
ester ZNN N Y CO2Et N /N C CI ~ ~ -2f Asolution

Ay Y RO AT e ool G RREIA sty ™
g rague@smlm was eafqameximltmljdm(zx ramd hlyﬂiccanmn%orgélﬁi@/(extracts

S HERT s 0 TR ol | g2 T8 ppoBh g b v

ux In
Hiasin shromfatograp@wlsihgg sotyentogradiertrmd 4 i3 tve/hekdresrte dctt | on

. p%-\glrhlg)éan\e@g§%@9@ %%'Heéﬁé%?rfdgct\f 36 %g a CPEHE eﬁlgﬁla%@%ﬁlass

qz Qay)i ARGIIMS (NoH1)1889. 2de| BIR(TD,CtN G & Mt r(am o] 4.45 (@8icq)p 7.09-

Fol4eh Py 220 (B, ) TOEPAHE fewancs Lo 20 100% £t onc

provi ded t he desi red product |- 2f (Rf— 0.8, 100%
N

re < 1 r ,
maaioaammyl VH%T&Z@% ﬁ%ﬁfbmxllcﬁc@etﬂ%ﬁ&téﬁg 2f)’_‘)

Preparat|on of Interrreqqmte ' '
2- (2- Chl or o- phenyl ) - 1- (4-chNor o- psgmy! ) - 1, 5-

di hydro-i ni dazo[ 4, 5-dl pyri lazi n/4-one (1-2g). H NN

70 NNOG d 5112 A sol uty of

1- (4-chl or o- phenyl) - 2- ( 2- chl or,\p-HenyI) 5- hydr azononet

hyl- 1 H imdazol e-4-ca XYl icC amﬁl et hyl ester

(1-2f, 54 ny, 0.134 nmoll) add gl A
drop) in toluene (3 @

“acetic, acid (1
nder reflux for 18

X

of solution. The react| on m xtur'e Wwas cool ed to room
|-2f

A solution of 1-(4-chloro-phenyl)-2-(2-chloro-phenyl)-5-formyl- 1H~|m|dazole-4-‘
carboxylic acid ethyl ester (I-2e, 102 mg, 0.26 mmol), aqueous hydrazine hydrate
(50% solution, 0.6 mmol) and glacial acetic acid (1 drop) was heated under reflux in
toluene (3 ml) for 18 hours. After cooling to room temperature, the reaction mixture
was concentrated in vacuo. The residue was partitionéd between CH,CI, and sat'd
aq. NaHCO,. The organic solution was dried and concentrated in vacuo. Purification
using 2 mm chromatotron plateé and a solvent gradiént of 1:1 EtOAc/hexanes to
100% EtOAc provided the desired product |-2f (R;= 0.8, 100% EtOAc, 62 mg): +APCI
MS (M+1) 403.1; "H NMR (CD,Cl,) § 1.40 (3H, t), 4.37 (2H, q), 5.60 (2H, br s), 7.10-
7.14 (2H, m), 7.21-7.25 (3H, m), 7.29-7.33 (3H, m), 8.40 (1H, S).



10 tenperature and concentrated in vacuo. The crude

residue was purified via 1 mm chromatotron pl ates’
wQsiomgost®% Et OAc as sol vent to give the desi rsd/iB2004/001888

product (1- Zg) as a whiteésolid (22 ng): +APCI M5

(Mr1l) 357.1'H NWR (CD2CI2) 8 7.18-7.48 (84, m, 8.01

(1 H s), 10.60 (1 H s). 15 Preparation of '

Internediate .

4- Chl or o- 2- (2- chl or o- phenyl ) - 1- (4- chl or o- phenyl ) - 1H

iPregaznibh di-ielepyetides Pe-ChioPdrbhen)-C(4-hidiS-pAerigl)- 1,6+

\' ~1-2h, Aso utlon of

adisc . zhenyl ) -1, 5-di hydro-im
|dazo[4 5- 20 d]pyrlda2|n 4- one H(1_29, 22 np, 0.062
mol ) in POC13 (3 m) was heat under reflux for 2. 5

hours. The reaction m xture 1) ed to room
tenperature and the sol vent {/was/tenoved under vacuum
The residue was dissolved in ene and again WO

2004/108728 PCT/ |1 B2004/ 001888 ! 6/Nconcentr at ed This
procedure was repeated neN

taken up, in CH2Cl 2, a
aqueous sol uti on wascpd]
aq NaHCGO3 until the pH was neut -7): The CH2Cl 2

| ayer was separated and the aquedus sol uti on was
extracted with CH2Cl 2 (3x). I'Ehe combi ned 5 organic
extracts were dried (Na2804)—§nd concentrated in vacuo

t o gi Vesdlsth of$-(4chipao-ghepgl)-Rg@vcbloto- gDy tRG)hydreXBGd M &Byl-1H-

fitdog oo i B U et D faafinbn g oeflh gpenc
sirid (Edeom) iretoliené (Lrst) mees dsated eingerapinaibr thhalfrs, at which time a
|t87sglkoggpr¥{ k)vga% d&&o‘f‘?@bt?c%x Tlﬂ% gh(e?xﬁar zf(e}%gc%gge Ito room
10  lerp@eré@reCimdeancettented n-vaeyal - THelmmdB fekidng Was Phrifipdréez bhon -
[\/:ﬁrofrlna%fpc)ﬁ Sﬂl&@é hg]?%gr?or?/a _EtOAc as. 8c|>l\r/]eent ho %I g1e derSLr%d %rgd%ct (I-29)
aamadmn(e]séhleZZ rﬁ?b) NAPGI IFIS (M+1) 357.1; 'TH NMR (Cchlz) 67.18-7.48 (8H

m), 8.01 (1H, s), 10.60 (1H, s).

15  Preparation of Intermediate 4-Chloro-2-(2-chloro-phenyl)-1-(4-chloro-phenyl)-1H-
imidazof4,5-d]pyridazine (I-2h):

—N
N\CI

' N/
Iop e
Cl

1-2h
A solution of 2-(2-chloro-phenyl)-1-(4-chloro-phenyl)-1,5-dihydro-imidazo([4,5-
20 d]pyridazin-4-one (I-2q, 22 mg, 0.062 mmol) in POCI; (3 ml) was heated under reflux
for 2.5 hours. The reaction mixture was cooled to room temperature and the solvent

was removed under vacuum. The residue was dissolved in toluene and again
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25

ONNN NH2 JA-11 15 A m xture of the
1- benzyl - 4-i sopr opyl am no- 4- pi peri di necar boxam de

w@ 2B0mes728 0. 91 mmol ) (commercial |y avai |l abl e fP@MB2004/001888

 debeisppronagopiogiol
(br d, 2H) 416413(brt

“prepared using pr ?edures aRa
‘descri bed above f

Al drich Chem cal, M| waukee7 W), 10% palladi um on
charcoal (30% by weight, 81 ng) and formc acid. (5 -
mol) in nmethanol. (4 m) was stirred vi gorously

SLELRNSD, SRRV e ol PR i
\GHT0, dral IBsDwhs adddie Tpfeqdﬂ@fgthé’ra&ﬁbous solut(lon was adjusé%d /\dna
er n 0
2SO0 Bsat € ab VoIS DR asTEu S 7k e Gt e
(sé@@ramg,anﬁ tlﬂﬁadjmaabé soléhdhax/ék?émbteém?thmtﬁcgmw )amhe @bmbmed
i peridine ri.e m ne
R8s St e MRea N e nang conatalsn iiablp 3 bl 580 g 2

%a@'ﬁellov'\r bne zzaag; mpcnmst wr+e) wa@ommbem RNOIRM(CDDL,) § 7.18-7.23
recipitate out

SO 3 e o i b S SO A et RS e hed 55 wi ¢ h

et hyl acetate to rermve | rrpurl ties. The aqueous | ayer
was basified w OH and_ extiacted wit

di chl (ﬁ"éf?@ﬁﬂhﬂ!és"aéﬁ% tB?ﬂ p’@t’?ﬁ“&'@?\@%ﬁ%ﬁé’d%”?@% W'%ﬁ 6@”9

398 héherdl FoFmUNBS ( Egﬁﬂ)@uned wth the filtered solids and
purified using short pl ug silica WO 2004/ 108728 .

PCT/ | B2004/ 001888 68 gel ExpmRlebos MeOH Et OAC as '

295292(m 1 H),

2.17-2.12 (m 2H), 1.83-1.8( d, 2H), 1.10 (d,
6H); M5 (mz): 524.5 (MH) ¢ -R ime (RT): 1.7 5 mn.
The conpounds |isted in Tales 1A FB bel ow were

M

0 those X
Compound 1A-1

usi ng the appropr|q§ tar terials which are
avai | abl e conmerci a usi ng preparations.

wel | -known to those $“4lled in the art, or prepared in

a manner 10 anal ogous fo routes descrlbed above for

other internmedi ates. The compdunds |isted below were

gener 3 bl o b bty  Ebdrohi g S Sl B tosoms
[@:9-1ommiol) (comniéncially edilablg fiohf AltiesH ©ltbrhidalviingduked AV )e1 04
Npallé\cljlum on charcoal (30% by weight, 81 mg) and formic acid (5 mmol) in methanol
(4 ml) was stirred vigorously overnight at room temperature. The reaction mixture
was filtered through a celite pad and concentrated in vacuo to provide the product 4-
carbamoyl-4-(isopropylamino)piperidine (191 mg, 90%) as a formic acid salt. A
mixture of the chloride I-1f (100 mg, 0.28 mmol), 4-carbamoyl-4-(isopropylamino)-
piperidine (85 mg, 0.306 mmol) and triethylamine (0.13 ml, 0.92 mmol) in dry ethanol
(2 ml) was refluxed for 3 hrs. The reaction mixture was cooled to room temperature
and water was added to precipitate out solids. The filtrate was acidified and washed
with ethylacetate to remove impurities. The aqueous layer was basified with 1 N
NaOH and extracted with dichloromethane, dried and concentrated to give crude
solid. This was combined with the filtered solids and purified using short plug silica
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wGo4a0728 7 N 10 H OH

" NRR
Ti me

NN C Exanple HPLC No.
IA-2 d -

X -NRR M (MtH) Ret

N NCH3 439.10 1.1 O NH2 1A-3 C N
---N 1 A-4 d 530. 45 2rar/Iil2004/001888
2004/ 108728 PCT/1B2004/ 001888 69 Exanple HPLC No. X

- NRR M5 (MtH) Ret 5 Time O 1A-5 A N NH2 524.30

1.3 NCH(CH13)2 HO 1A-6 d - N NH2 510.30 1.4 N-CH

é%lth % Qleb(ﬁ EtdAc as elb\grl}"fgpr%eéeﬁ?’e c]es?red B'Fo%%% mg,
30%) as a white solld 'H NMR (400 MHz, CD,0D) & 8.78 (s, 1H), 7.68-7.41 (m, 6H), *
7.19-7.14 (t, 2H), 4.42 (br. d, 2H), 4.16-4.13 (br t, 2H), 2.95-2.92 (m, 1H), 2.17-2.12
(m, 2H), 1.83-1.80 (br d, 2H), 1.10 (d, 6H); MS (m/z): 524.5 (M+H); Ret time (RT): 1.7
min. . _

The compounds listed in Tables 1A and 1B below were prepared using
procedures analogous to those described above fdr the synthesis of Compound 1A-1
using the'appropriate starting materials which are aVaiIable 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 their free base and then converted to their

corresponding hydrochloride salt prior to in vivo testing (if tested in Vivo).

Table 1A
N
Z >N
y .-
: // NRR
| ] , |
O
HPLC
Example | x NRR' MS (M+H) Ret
0. .
Time
: .
1A-2 Cl —N  N—CH, 439.10 11
N/ .
o)
NH,
1A-3 cl 4N O 564.10 17
N
|
H
oH
——N
1A-4 Cl 530.45 24




1A-8 F 420.30 1.8 N H CH3 .

1A-10 F 500.40 2

PCT/ 1 B2004/ 001888 70 Exanpbe HPLC No.

1A-9 F N 452.40 1.9 OH

-N O<OH 1A-11 F -- NPCHS5 26.40

WQ204/18737- 12 Cl / 516.30 2.6 2-N OH WO 2004/ pOB#2804/001888
> -NRR M5

Time |A-13 H 482.40 2.3 -4-N OH 1A-14 CH3

(MtH) Ret

N 496.40 2.6 OH 1A-15 A N CH3 542.30,2.6 O .

NH2 O

O TIAI7 H

116 O N 482[3 1.7 N-CH 20F3 H NFZ HPLC
_465}(3":?.96 X -NRR’ MS (M+H) Ret
K Time
O I.
NH
1A-5 cl —%ND)\ e ' 524.30 1.3
! . . r?ijH(CHa)z ‘
' H ! M
) ’ O | |
NH .
1A6 | Cl —%ND)\ 2 510.30 1.4
N—CH,CH, |
I
H
0
NH '
1A-7 cl —%—ND)\ 2 524.53 17
1A8 | F 420.30 18
\ | . :
me | F *NQ(' w240 + | 19
‘ —/ OH
1A410 | F
N 500.40 2
OH
1A-11 F —4N < 526.40 22
H3
0]
1A412 |
. 516.30 26
OH




N-CH 2CH3 H WD 2004/108728 PCT/ | B2004/ 001888 71
Table 1 B N~ X NRR NNOC Exanple HNWMR No. X
WO NRR107200 Hz CD30OD) 0 8 8.80 (s, 1 H), 7.64-FCHIB20¢4M01888
6H), 7.17 (t, 2H), 4'.55- IA-18 F - N NHz 4.51 (br,
2H), 4.22-4.14 (br, 2H), 2.22-2.17 (br, I\LCHzCHzCHs
.1 2H), 1'84-1.80(br 2|—|) H154 ,2H,0.97 (t,' 3 O

8. 79 (9], I Hy,7.67-740—(m—6H);

| Exegnple | - NHz " 2H) ;'ﬂ%ﬁ (br, 2H)'J

4,
br Napy) | 2756-2.54 (q, z 2.22-2.16
— 84— H 180 (br—2H)- 3H)

1A-15

1A-16

1A17




cKt 2.75-2.66 (m 4H), 2:20- 2.16 (br, 2H), 1.86-1.83
\ br, 2H), 1.78-1.71 m 4H 08 8.80 (s, 1 H),

WQ@2000408746 NH (m 8H), 4.50-4.42 (br, 1A-22 Frdr/iB2804/001888

2H), 4.18-4.14 (br, 2H), ®CH3 2.53 (s, 3H),

2.21-2.12 (br, HZ2H, 1.84-1.76 (br, 2H WO . '
2004/ 108728 PCT/1B2004/ 001888 72 Exanple H NMR No.
-NRR (400 Hz CD3CD) O 8 8.80 (s, 1 Hy, 7.70-7.16 (m
8H), 4.76-4.72 (br, ,HN2H), 4.27 (s, 2H), 4.25-

1A-23 F - N 4.20 (br, 2H),Tahid®B3.16 N (m 1 H),
2.02-1.95 (br, CH(CH3)2 2H), 1.88-1.84 (br, 2H)),

1.08 d, 6H O 8 8.81 (s, " Th-7.37 (m 8H), :
4.76-4.73 (br, 2H) x24 . l2H), 4.25- 1A-24 O

N 4.21 (br, 2H), 3.18- WRR) , 2.04-1.96

(br, CH(CH3)2 2H), 1.92- .86,449:53, 2H), 1.09 d, 6H
Exanples 2 and 3 illustrate {he prepar ation of

i m dazo[ 4, 5-d] pyri dazi ne 3 ogs havi ng, t he general
Formulae (I1) and (1V). 5 , e 2 Preparation of
142- ( 2- Chl or o- phenyl ) -, 1-(4- chI or 0- phenyl) -1

imdazgfd4 5-

\)ExamdeZi n; 44vl | - 4- i sopr.apyl am no- pi peri di ne-H- NMRbox
Yl i Neaci o %n de hydrochT"g?dde (2A— 1): |0 (400 Hz CD;0D)

§8.80 (s, 1H), 7.64-7.41

Q)\NH (m, 6H), 7.17 (t, 2H), 4.55-
4.51 (br, 2H), 4.22-4.14

1A-18 F N 2 :

. _ _ !}I_CH2CH2CH3 (br, 2H), 2.22-217 (bl',

2H), 1.84-1.80 (br, 2H),

| H 1.54 (q, 2H), 0.97 (t, 3H)
. 38.79 (s, 1H), 7.67-7.40
{ (m, 6H), 7.19-7.15 (m,

. N\ NH, L | 2H), 4.38 (br, 2H), 4.24
1A-19 F %—NO)\ 2 (br, 2H), 2.56-2.54 (q, 2H),

N—CH,CH, 2.22-2.16 (br, 2H), 1.84-~
o : H 1.80 (br, 2H), 1.16-1.12 (,

b : ~ 3H) o
o) ,
| $8.79 (s, 1H), 7.59-7.18
NH, (m, 8H), 4.51-4.43 (br,

1A-20 | F —4N 2H), 4.19-4.13 (br, 2H),
N 2.59 (s, 1H), 2.16-2.00 (m,

_ |14 4H), 1.79-1.12 (m, 10H)

0) 58.79 (s, 1H), 7.70-7.16

NH, = | (m,8H), 4.68-4.61 (br,
a2 | E —¢N 2H), 3.92-3.88 (br, 2H),
N 2.75-2.66 (m, 4H), 2.20-

Q 2.16 (br, 2H), 1.86-1.83
(br, 2H), 1.78-1.71 (m, 4H)
Q $8.80 (s, 1H), 7.70-7.16
NH (m, 8H), 4.50-4.42 (br,
1A-22 F +NC>2\\ 2 2H), 4.18-4.14 (br, 2H),
N—CH, 2.53 (s, 3H), 2.21-2.12 (br,

;'4 | 2H), 1.84-1.76 (br, 2H)




NH2Z N NNNH ~-CH H3

2A-1 A solution of
wd2mhiias7es 2- ( 2- chl or o- phenyl ) - 1- ( 4- chl or o- phenpd)/482004/001888

H i m dazo[ 4, 5- d] pyridaziné&2(1-2h, 11 ng, 0.29 mol),

4-i sopropyl am no- pi peri di ne-4-carboxylic acid anide

(6 nmg, 0.032 mmol) and NEt3 (8 pi, 0.06 mmol) |n Et OH

\ N~-Nd da ~~HA 10

) 4 P | al o - £ 1 4\, £ [a)
NI 1 CU utrTuci ST TOA T Ul Z 1TTOuUtr-S. I1II

10

15

=S DN S e — A (N~ Oy S "M N O =S

on tra

m ¥t
ted.

ure was coolpgrto roomter
iln vacuo. The residue was

per a

il 4§gi'za¢tgol§’

et hyl ene
PCT/ | B200)
eaction
it 1803C
o roomt
ol ution
onbi ned

gl yc
4/ 00
m xt
f OF

enpe
was

or ga

dl (1.5 m) ang, WO 2004/ 10
1888 73 NEt 3 ) S adg
U NI20 C f g
1 eadti on m X
rlat ure and INfed with H
gxtracted with ( 3x)
nic extracts were washed

B0 (s, 1H), 7.70-7.16
c{&pISerhas 4.72 (br
r2H), H2N ) 0H), b
tMCE(bw@FH)c@w-edG
2@, 1Ahe.;qued (s,
2 h .88 .84 (br, 2H),
i 1L08 @abHY aq

NaCl , dri
vas puri f
0: 1 CH2
'y)1/484 2
3 1.08 (6
. 95- 3.0

ed,
i ed
Cl 2/
satli
H d
8 (1

) 7.30-

7.70

dgnd concentr at %d 5 1n vacy
gQn a ~chronat ot oanLate (
NeOH ((NH3) g the fre
d: +APS— 523.9;

){, 1.80-1. nm, 2.16-

Hnr)4184§g m,

1)

G 8.9N@, hRSI7GUET7 37
XmiTBH), Usiend73 (br,
eHn pe (L o] 5.
UPNMR 3680314
(@, 26), 0234.1.08 (b,
24-1)3*2921143% (br2 ),

(84 m. 10 Toasl3rryc

f1.09 (d, 6H)

4, 5-
d] pyr
ylic

| ari

- 2-(2-chl of o- phenyl ) - I- (4-Chl or o- phenyl ) - IF I m dazo[

o R M A S L

(a%aMgsobwhg e denedl Paraiigae @) And (Ve reaction m xture

was

it EE gt;hred %’3?’” ate

prepar at i

stirred for 0.25 hou
vacuumto give the hydroc ¥%VV%%

ons

and cgncent r

wel | -known to those_skill

salt of

at ed under
2A—1 as an

startlng naterlals mhlch are
cially,or prepared by using

ed in the art:

o
NH,
'}‘”N\ N NH
— CH
N H,C 3
N/
Jop e
c .
oHCI
2A-1

A solution of 4-chloro-2-(2-chloro-phenyl)-1-(4-chloro-phenyl)-1H-imidazo[4,5-

d)pyridazine (1-2h, 11 mg, 0.29 mmol), 4-isopropylamino-piperidine-4-carboxylic acid
amide (6 mg, 0.032 mmol) and NEt; (8 pl, 0.06 mmol) in EtOH (1 ml) was heated

under reflux for 2 hours. The reaction mixture was cooled to room temperature and

concentrated in vacuo. The residue was diluted with ethylene glycol (1.5 ml) and
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15

1-[1- (4-chl oro-phenyl)-2-(2, 4-di chl oro-phenyl)-1
Him dazo[ 4, 5-d] pyri dazi n-4- 20

W@ kjo4464780pr opyl am no- pi peri di ne- 4-car boxyl i ¢ BCI/B2004/001888

am de; 73
1-[1- (4-chl or o- phenyl ) -2-(2, 4-di chl or o- phenyl ) -1
H i m dazo[ 4, 5- d] pyri dazi n-4

yl\ll%tiffi ;ﬁ \D% %@ngaghe' p‘%rclt'gh %tﬁreﬁﬁa%ﬁ] gﬂgﬁ L’e jc?rm 9 hours and

.h!:mm) @2 [14,Hours] mhélrd@cmbﬁ iixture was copled to room temperature and

eri di ne-4- carbox
Ltfé[‘”rirﬁ("% ﬁhs Iytion wes R éh‘;ﬁ?'; ?31 i’ the
Féokﬁﬁlrfbabﬁidm&exﬂr]amerweﬂ@wwhé& \WH satd aq NaCI dried, and concentrated
methé/ car box I|c aci d

11 pqeye qjgmr e\&%%é}fn?'eg 0(121 OWCU g}r%ﬁtﬁ ? mm usmg 10:1

, Femgmwaa@ﬁfmaa)d& Bive ltt@baflédlarﬂmk‘; 2= aah@yés RSBILNOARCIRS i(d+1) .

I ne-4-car bo

| .
T 1 R (s n a7 BB, 5 1130008 Phe )3 16:2:25 (2H, m), 2.95-

%msm@aag[m &2 3bRyA] rqpalsaréz;y (3, ), 30

i SO yl'am no- pi peri di ne- 4- carboxylic aci d anmi de;

13 7(751%%)(0 phenyl ) - 2- (2-f | uor o- phenyl ) - 1

H‘ ' m dﬁi@élf}rrﬁofﬂ YL dAbBhénynL1-¢43chioro- phenyl) 1H |m|dazo[4 5-

yl am nho- azeti di ne- 3-carboxylic acid
1d]i|?31'ﬂé‘740 érﬁ']tﬂ’@mﬁfﬁBH?’I”)"QZPJReZ'dF‘IeLﬂO?QSb%%%9 ariude 2A 1,8 mg)in
"('.‘,I-'-IQ'@I A0 fhed HA PKVM' RAbA |rf‘d|¥>k5ne38 ul). The reagtlon %ture was

| ‘am no- azeti di ne- 3- car boxylic acid
rgygqqi iy @22chopcang egrgeatraied ggder vaguum to give the hydrochlonde salt of

oL ok dnsffienpRsiaY|) -2 (2-71 uor o- pheny! ) - 1

H1m dazo[ 4 pyri dazin-4-yl]-3-
met hlemfﬁ'@wpe@qmwnes B2y SF IBERBRFeLusiRg RIOBRAURS; analogous to

N ]tthQe c(e@cr@&@doibgvé)}’b? 'iBQ CPregarégorﬂof@ﬂHo@H@ 2RDERg thd appropriate

20

25

30

Him azo azl n K
yatgrtig met?ﬁalé mhlfé\rﬁrﬁ ével@éleu @mwrgauyaﬁrmﬂr%bm&"w preparatlons
aaid&@iown to those skulled in the gt .

1{1 4-chl oro- % é 4- di chl or o- phenyl ) -
H i m Cﬂa[ﬂdﬁﬁhprquw]y) @i |thoro phenyl)-1H- |m|dazo[4 5- d]pyrldazm -4-
WI]lzt éoﬁ%ﬁ%&rﬁﬂb%e@:ér%bmdéd?[é‘dﬁn&%@%)de‘ ¢ acid am de;

| oro- di chl or o- phenyl ) -
H- , m db[ﬂdﬁﬁ;h@rqprﬁgny )%(2,4—] ighloro- phenyl)-1H- |m|dazo[4 5~ d]pyrldazm -4-

L xylic acid am de;
e o b TR

Himi dla[ﬂdflﬁ;h@ro Q@en ichloro-phenyl)-1H- |m| azo[4 5- d]pyndazm -4-

fﬂl]Wﬁw'eﬁﬁléh{ho‘]pMér]mr?e‘ hé%bﬂﬂi}ﬂaéﬂ‘a‘ﬁrﬁdéze“ di ne- 3- car boxy
ic acid

1- [ 2- (ldAtchlosr-phemy)i2y 2ofluor-ehanyh-d Homidagel. Srdlayrispeing- yl] -4-
Hnétﬂ?lgﬁmlpﬁ‘péld%mléérgé&l|<E‘aC|d amlde

i sopropyl am no-azet boxyl i c
am de;H114{c LO(%D'a?ﬂyBTZo(Zﬁhlefﬂymf)&nil)ﬂh' 'E‘I’ﬂaéf’ %ﬂewﬂa;mf yll-4-
%thmrﬁ.aa%[penéinéhmém&% Jedlamidb 3

am no- pyr di he- 3-car Ic acid amd
e 12 (o Aicb o phes 3 & fiprs el Hmesazot Srclpyridazin4-yI-4-
"bdd%@%%d’cpéeﬁ&lﬁé/ ﬂlc‘é\ﬂ%ixﬂrc%c}d drnide; €t hyl

;:-lm no- 1%rro di ne- 3-car boxylic acid am de; and

- [ 2- (2HclAtchloge- B'P@]WTZ)(QﬂUPm RIANYH-0 Hmictagel. Srdlpyridazin-4-yil-3-

hsdpfogiamihdtaRetidinay-L &8ty 4cid birid?;
1-[1-(4-chloro-phenyl)-2-(2-fluoro-phenyl)-1H-imidazo[4,5-d]pyridazin-4-yl]-3-

ethylamino-azetidine-3-carboxylic acid amide;



I sopropyl am no- pyrrolidine-3-carboxylic acid am de.
20 Exanple 3 Preparation of

W®@2¢4024¢22€hl or o- phenyl ) - 1- (4-chl or o_phenyl ) - 1 PCT/IB2004/001888
H i m dazo[ 4, 5-dl pyridazin74
4-y11-1-isopropy|-1,3 8-triaza- spiro[4.51decan-4-one
hydrochl oride (3A-1 : ONH NONNNHC NCH3 d C

o onl ori-GLpbre B2 B8 Blonyy 1 brimitagols o-cloyroagin-4-viks-
Hhethylaiamo{aaeﬁimet@pymodﬂmao@ a(nhldézh 11 nmg, 0.29 nmol), ‘
1-i | _ A _

0. 032 T e b b 2R A B B A0 ARg B4
W3- uhefaomdlamnnd@rzemaﬁ}@arfommmzadI%ﬁwe B2004/ 001888 75

5 "ol | g 08 ARON Sy G L GARLEAMAI I SicNATs S08) RHaif4-

roomte era n vacuo
ryﬁéi—eihyiamms -agelidines8-carbiokylistdeid aamde;gl ycol (1.5 m) and

I o e R e e S e
rfetenethplaminc-aretdineS-canixglit daid arodm t enper at ure and
w e A B AT PR B 82 PG

10 \wpwdaas#adj 3nisoproparmitiosegetidias=B-carbokdid, acurminlde
ch ot B SRS M Bl O
(AH33- lsbprogylamlrtdaaxehdlee%mrbwyl&/acm gmideny) as a solid:
S R B R ol St
ToethylaminogrroBiine-8rarbexdid-agidgmid@H, n), 6.20 (1 H, s),

15 7 18- 717[%?(8%1?1@0-@%9@17[\ 13(§ c%lcfr”g PGérﬁ,i 1#-[%|dgzo?415 Z]p??déz?n Jf'yl] 3-

&trﬁﬂamIQO'@Mﬂr@IdmerﬂﬁQaTyb)nylq_a@daummaod phenyl )-1
o pyr RS phery i P sl Sy

deapropylapriec- pwmhﬂmeﬁecafgqulmammaez was added HCl. (4 M
solution in dioxane, 10 |). The reaction nixture was

20 15 stirred for 0.25 hour End cgngentrat ed under vacuum '
to give the hydrochloride LEmP' 3A-1 as, a white

Rrépeationldres- IQQPJGDNUr@L@MFmMﬂoMeMLW gpids e 83ioyidazin-
PJ. f$dur es /apgll ous t
vl -/soprc)pv 8-tHaza- sp/ro[4 5]decan-4-one hydrochloride (3A-1):

Q}NH

—
HC%

N /
O :
Cl '

3A-1
25 A solution of 4-chloro-2-(2-chloro-phenyl)-1-(4-chloro-phenyl)-1H-imidazo[4,5-

oHCI

d]pyridazine (I-2h, 11 mg, 0.29 mmol), 1-isopropyl-1,3,8-triaza-spiro[4.5]decan-4-one
(6 mg, 0.032 mmol) and NEt; (8 ul, 0.06 mmol) in EtOH (1 m) was heated under
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- "protocols WO 2004 1 8728
, -@&%ﬁamd YAdrisonioRy! 6\/3 8- flﬁéa‘ﬁ@rQ[‘deﬁgarhé'PBM%_aToem%'@d

15

those descri bed above for the preparati on of Conpound
3A-1 using the appropriate 20 starting nmaterials

wioemosazse avail abl e cormercially or prepared BYI/IBRDI0I0188S

preparations well-known t@5those skilled in the art:
2-[2-(2-chl oro-phenyl)-1-(4-chloro-phenyl)-1 .
H i m dazo[ 4, 5-d] pyri dazi n- 4- yI] 5- nethyl 2, 5, 7-tri

ﬁéfFJf§? 25 I&%r%E epn]ﬁgﬁvp)mlitu w%s‘h?oo %d lsﬁ%?{n |t£3m;lerature and

‘ Idoncmndated[mﬂveﬁzud] piie retidlierwat- cMhl]edEywththlene glycol (1.5 ml) and

SRR a0t i SRR U E ror 2 s ana

ioi-oi el dhir- 'ﬂ]%éét%ﬁlﬁlﬂufb‘ Whd covied to room temperature and diluted
i Soprop ﬁi‘_ 7- met hy

gwti;J-{zpr I agﬁgqﬁ[sglu@?@w@gﬁxtga%wnh CH.CI; (3x) and the combined
Srdtrd bt Weke whgHRAl withlsab d a6 NATIOdRIC BN donbetPated Irvbcuo.

H1 m dazo[ 4,
JPBW%'QH?ZW@? Qw%q’ O 2 CEIOmAAN PratRdE HW) using 19  Fif4AVegH

i(al)3o ive HerecBarhing 3AaNA 0 & as a solid: +APCI MS M+1)t5€5 9:'H
me

V\Lﬁi&é% chl or o- phenyT)-1- (4-chl oro-p 1H
NN 6225 53,06 by P} 88211 98 447 § PSR by O 125 (B
Ebﬁéﬁa 552'4 8425 §2ﬁr@%ﬁ@2§ (P08s), PHARMACEL QR @57 47 (5

conpounds of the present

|nﬁvéﬁﬂ17cﬁ5 (H, 'l’“l)te8 (éb't ﬁ):e of the ‘instant invention

can beqevidigneefshy. 23&1]6&6' )% E1 -g&oﬁiblglgiﬁshsegﬂﬁ QfimidBSo[4,5-

r |
s er u ﬂgbagjr%]g% plb?Df\/SM soluti (j %&){aggl ?gé(llf"gfehe'sre%n miRA D&
stigd ton 65 debnend @mp@m@@ecturmr gacuppgo-give the hydrochloride salt of

, ﬁ%{@bl S%tjé\ﬁl@gred sal i ne EGTA - ethyl ene

20

25

30

am noet hyl" ‘ether) NN N, N -tetraacetic
acid CGDP - guanosine di phosphate sc - subcut aneous

10 po ' i 1 hat .
cer by 5o FaRInG cofhpounas Aay B0 Bep R RInd!gibceg R dhBioggus o
.thqsgdjegq:r@@gw@qw\to( me@@pagatmnpf Compound 3A-1 using the appropriate

I'tmgsmét% 58 b\/ﬂ;cﬂ%lﬂ,gg\)%lé?lé cg)l%nﬂérmally or gregared usmr% preparations

oro pyrazol car boxa
medjﬂ@@wnmha@e Wlﬁdllfatheeﬁrfrom Aner sham Bi osci ences,

Pi s catgsay.chittb-phenyl)-1-(4-chloro-phenyl)-1H-imidazo[4, 5-d]pyridazin-4-yl}-5-
methyl-2,5,7-triaza‘-spiro[3.4]0ctah-‘8-one; |

2-[2-(2-chlqro-phenyl)-1 -(4-chloro-phenyl)-1 H-imidazo[4,5-d]pyridézin-4-yl]—5¥
isopropyl-2,5,7-triaza-spiro[3.4]Joctan-8-one;

2-[2-(2-chloro-phenyl)-1-(4-chloro-phenyl)-1H-imidazo[4,5-d]pyridazin-4-yl]-5-
isopropyl-?-methyl-z,5,7—triaza-spiro[3.4]octan-8-one;

2-[2-(2-chloro-phenyl)-1 -(4-chIoro-phenyl)-?-methyl;1 H-imidazo[4,5-
d]pyridazin-4-yl]-5-isopropyl-7-methyl-2,5,7-triaza-spiro[3.4]octan-8-one; ahd

2-[2-(2-chloro-phenyl)-1-(4-chloro-phenyl)-7-methyl-1H-imidazo[4,5-
d]pyridazin-4-yl]-5-isopropyl-2,5,7-triaza-spiro[3.4]octan-8-one.

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
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[ 3H] CP-55940 - radi ol abl ed
5-(1, 1-di et hyl heptyl) - 2-[ 5- hydr oxy- 2- ( 3-

whyaraos7ps opyl ) - cycl ohexyl ] - phenol avai | abl e fpromMBIEN/001888

Life Sci ence Products, 2078oston, MA. AWMR51 - N
-(pi peridin-1-yl)-1-(2, 4-di chl orophenyl)-5-(4-i odophen
yl)-4- methyl-1 H pyrazol e-3-car boxam de avail abl e

from. ToGri CEl L syidle, M) Conpounds .1A-1.through
8Bl The Wby T E SRS e a5
alesurbeddretoi.ested in the CB-1 receptor binding assay
bel ow., e, conpounds r.ovi ded a range of binding
activ'i%#&g'sb Yo oY? %%FF?'B 21 nM Sel ected conpounds
havi n@dM8Oadimethylgulfix@enM were then tested in the CB-1

GIPy [ ~Bindi ng_Ass an the CB-2 binding assay
describe bgﬁhxl\%ﬁ?(ﬂaqugqér%qeg&Fg'gl ‘Bi. ndi ng Assays
sect i (*BS - pobgitatdbuftenpodsaite were t hen tested in vivo

usi ng or re of the functional 30 ay, .
descr 1Bl T RNVRaS gPgri B rostbYlsn N ALY N deanserip el
bel ow.GDPR ghahssndBiliphsaphatel Assays Bi oassay systens

for deternmning the CB-1 and CB-2 binding properties
and plarshity rgegﬂ“éal activity of cannabinoid receptor

| i gand® adgrallydescri bed by Roger G Pertwee in

" Phar rmcolts%y % qannabi noi d Receptor Ligands" Current
Medi ci'hal"{FePEH4ER108728 PCT/ 1 B2004/ 001888 77

Chemi 3¢V Yintr® ce®@Bfo @hdricdul®99) and in WD 92/ 02640 (U.S.
Application No. 07/564,075 filed August 8, 1990,

i ncor poF WBE P Pei n by referenpe). The fol |l ow ng

assays were designed to detect conpounds that inhibit
the RQiHSRng1 DA -FaliioBBakd N (ipdrisiel- el is5ve-chiatiopHeabieh gd, 4-

SRR PR TP eSpamigahuirgRigis 3 2lghls fom
lrﬁiemzr’ﬁﬂmamrmwm' Ienc?s?fFﬂisc@Fév%e i9%!1(]).;' e(r:adi glr‘abe‘l e:}l CB %/ cB-2 '
Regepﬂ%ﬁ]b%r#c??ﬁgfﬁ@%@s@%‘@@w&@@ e "tyg(%&%z.a@r e
fhydroxRelopl-eycieheRyibplogriot availablRdget SIENAlfeaS ek Progucts,

%Jt u%nd pl aced in tissue preparation buffer (5 mM
PP pH = 7.4 and 2 10 nM EDTA), pol ytroned at
hi gh sxM28h -aNd(pipeptinonyl)-¢€2 BaticHldrophenyt)&s(4-idtaphenyl)-4-

h h .1..000 f .
TSRSl G 2R B MBS P ES
100,000 X G for 1 hour at 4C. The pellet was then

7 oS Do A TN eT o R e Sector
aboay weestegted rothe€iB- hirete o0 bigting fassaydmioav. t THeaddrmmpundd

20 ddegd. . t he. , he, t

ool o8By g P RS Mo ol GG f R CRE ol s
drdling aractaty l<20ehewaddech fested irdthe CBMW IG TR S)BiAGING ABSay and
I%g EE'—Z L[)igt'j_ljlng assay described below in the Biological Binding Assays section.

Selected compounds were then tested in vivo using one or more of the functional

assays described in the Biological Functional 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 “Pharmacology of Cannabinoid Receptor Ligands” Current Medicinal
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SR141716A was diluted in a |ligand buffer (0.5% BSA

plus TME) and 25 | were added to the plate. A BCA
weeot/eisn2sassay was used to determ ne the appr oprT/E2004201888

ti ssue concentration and tfen 200 lal of rat brain

tissue at the appropriate concentration was added to

the plate. The plates were covered and placed in an

CHEHRENPS, Yo 116630 o Ve § B0 i AopEh b 04 075
- TiB)Augaist &1188@ incprpdrated darsin lamretﬂramce) _The pl ates were
or esodfE Rk ath dRRioRtl 8 dBtgcPobbbh R B it the

irstingaos [ SRA% 216ATlselettivietradiglabaied CBr 1 kgdndyandPHH-(1,1-n

R FABGR SR bbl 2550 Seh b 14 cr s

mtdab@@d' B- 1%lt2dman<lm9) theuraspecB® rec@gorspt or Bi ndi ng

Prot ocol Hunman e \Y: ' - 1293) cells
transfected wt hnﬁ ; biiRFYindRd Pl (obt ai ned

f r om [BrelFreets raike rﬁd\aallable uwnvléﬂslireqze(ﬁlol@gnabclf(ogms )Arkansas)

rﬁﬁﬁw gge%ﬁl\\aﬁlégﬁcar A e*Pgé A T'(us'LQCF‘}é'HEDM and 2.

|nrrM|E'xﬂ'ﬁ/°dr RolytpsiHed ar high spaediamdkery @nuczaef@r \M’: nhmﬁe@otna: e

PR e o R 3B S B et e

#hs Theovergabanmbdentifugesatr1@0@oenea fanthaert mcr: ulleelpeltet was

25,000X G f n

TRemraistendiiaas Mot THE @5 s s ben] us ron Wi apa 1 mm
HDI A)@reb prain @ded. 20pRBiKasadly AasHeriaihed 85d 200 diGf tiddiR totaling
final pellet was re-suspended in 1 m of TME (25 nM

BOiH9 el ddded(ipfheaspan) containing 5 nM MyCl 2, and 1 M

EDTA) .78 t&ft%ﬁipﬁur%sﬂﬁ@@ﬁnl%é nP&rrungJuﬁEnd(anw B%Q\O1©% m1so
was added the assay.- The test

%ﬁﬁéﬂﬁboﬁ@dvﬂ}é@@g@l ui \M‘?fédidﬁﬂd g @geQmW%PO'mIOB%Matel %]

PR 7190 dot Ui R1F D Rl /5% BAHBA T, 2028 yere
iadded ta t@amﬁatbuﬂf&ﬁA POtEHY R BB vﬁsu@em\@ietarrdme@d appeomiate
dto I re | aced
HREG oo bl et B L B o B T S oG
a:i)nd:etmratnmwbavadmu foethé plate? SThel plates s«teoepcdmefédeand pacddSA an
plus . T o ded .to react.ion te. Th at e
R Batof a5 8 tngs” Aclfe 55761 R thsRbich neree 2Bhal &Fston
WUﬁﬁIO(GWEE_SA@IlB_?_;MEfﬁ\(V@éGdeb t@hh&ﬁrg&@é\ praehTHhd Irn]ltat%s v«lméthen
was tw ce e ers were dried ov t n
FRRveRlsrb e Sria SEEIRETES Seonkein e Al SIS TME.
Beich piltat eddivashedtt@ice ( anaifiltediweeré doed Kasrkightl Iﬁgfe bidnihg the
Sci encesT Bi_ ndi .
ReROEF Sontron SABE A ?&Jﬂ?%ﬁ%tai 3j/e g fetkinEimer
tLifa 1I$sfencésT®, Bastdh, O)2 CDNA
Human CB-1 Receptor Binding Protocol
Human embryonic kidney 293 (HEK 293) cells transfected with the CB-1
receptor cONA (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

U'

Homogenizer. The homogenate was then spun at 1,000X g for 5 minutes at 4°C.



(obtained fromDr. Debra Kendall, University of
Connecticut) were harvested in tissue preparation

- whodotaes7¢d mM Tris-HCI buffer (pH = 7.4) cont aP@i/IERo@/001888

10

15

20

25

30

mM EDTA), 20 pol ytroned at 78i gh speed and kept on ice
for 15 mnutes. The honbgenate was then spun at

1,000X g for 5 mnutes at 4C. The supernatant was
recovered and , centrifuged at 100, 000X G for 1 hour at.
Jbe sypinplant \wgs iRaaveredand eentifugreai 28, 008X Bsfor 2P miputgast 4°C.

(?fga ;SQWEtT\R/ésSthQHfré QUSP@EE&CHHZIO%I o?? 98%@?&1%05 bIMerMa&r& spun at

raln use oteln assay was
ri’érGOOKrf:éﬁJr 20 mm)es b 456 ThesEns pellst wbs reysuspegdebinviay of TME

P EM L Sy BES a0 ORa DS A ER S SR £ K

tdseay Rés ﬂ)erfmamed add 200 ploof tissmuedetajingnizd hg wes wodeanity ltlenassay.

(o sorBelok s g ad: TR t ik Seet ONR AR, aflepyso

ema T wE) dndahera2® am@n@tardated @a eéedwelt/bolﬁprBﬁtﬁem plagd. 13H]
ay_was used 30 to determine th riate tissue

SR 1P SRR IR BOANIHTERD.3% BSARPls TME and 25 T were
%Bé&’ﬁf ihalbmt&onge Bltafe%tWé‘Q c&@éfeé‘gﬁ@glat:é’d s iRt @ efor aT@@°C for

pl ates were covered and placed in an incubator at
fe@rmuegtem Abithesendaf thqwlecmoofpetlcwb%(imlmatquwffpeﬁ"/oBSA plus

I
flﬁgE A ea cﬁ%ﬁ% F\Léfrfegétj]oﬁgao‘(ﬁt?sﬁ]e%l% % h%gl?g\%q{?e% t}y%katron
RO GB@@W@@@%&oaR@d M%A fﬂwmg/rﬂhwegﬂv&l Bychdittet wes

N A e
faolinted oneeVellaly Betdplatedt npwyher. ( avaﬂlablefflrdnt Berkinfmer Lifaen
c%@&g%m'og g@ |l ac Bet-apl ateTM counter. CB-1 GIPy

I ng

ay. 5 l\/brrbranes wer e prepared from
ECHO Kl cel | s st ablbp-2 Raeeifte ' 1e - human CB-1'

aiiifffﬁ{ef%%ﬁl%?"éf?w’@ R1f%2nt PRect e FoNA
dktrined EomAdt Pebradfendal siniversity af egnnactieuthmeradaniested in tissue
w?%@?ﬁloﬂrbuﬁg%m cpreetel b?@er r4@39' ﬁ&)’%o(ﬂa%%@ .'F iRl EBTh$SS]

ng assays were per In a
mob/yhmch@téwh $reeerand keptdnpes foafe rrumtesg Trethgpmagenate was then

S e R0t el a T AR BBInalf boh ogoaana

Mgt igep it Tomooopoemm MO 3t 42D Tl feGEtAyasltiben revsuspehded in 25

o ahienige S i el 57 b Bty S OBk 4y 0T

HePbrath udedb @nprafeircassgy was Pérfidrmadranti 200 i ofdis&detotaling 10 pg
Ieupaéfotl n. . The assay m x was then incubated with
Wasradhed IthE 35t rat i ons of antagonist (1010 Mto

10"5 mheft@gt cdipodrdsienel tiBedindiraBlifie? (@SHA BBA, N 0¥BMSO, and
cann/abl noi d agoni st CP-55940

S o s S S, (O M B oyt S o
{EPRB56R s dikieRich Rfand 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 concentration and 200 i of the tissue at the
appropriate concentration was added to the plate. The plates were covered and
placed in an incubator at 30°C for 60 minutes. At the end of the incubation period
250 wl of stop buffer (5% BSA plus TME) was added to the reaction plate. The plates
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Graphpad. Inverse agoni sm #s neasured in the absense
of agonist. 20 CB-1 FLIPR-based Furicti onal Assay
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Im(qéaucl)ériémbtﬁ\xlae@r anyféomb@sqgw@eb e@?bﬂ%%mﬁg%hm%éy

moni 0 s period. Conpound additions yer e
rp@demw in jarfl wellTearhblaje t formatiin dealicalelusingal0peM 8aPY 61 and -

%It%gr%brap‘é?gy \?ely\{ﬁrags%aﬂJﬁ%F %891 bged 5fr5b%MGl€i‘i§%@}% ?4 3

concen I on-re onse curves ener :
Am/lamgnu $H 7. ammpwmammoenmﬂnsmueamw Nalth |30 ey SOP, 0.1%

&%Es%&uﬁ{) l?{ﬁl&]zq]é téﬁ{bﬁ%@ 5?39%8@%t0r3 180 ugf%l%am{jracm 100

. agw tﬁ%@&lﬂ/d%wﬁé/mu %Pro@ﬁhespgm IRibeptitV TR ase%gqu a8 then

| owm ng assay pr ot Oq(p %‘
.Irmuaatedd@W'@rw@&@@sem@tioere@f@mﬁ%'ﬂ Hder Méo é@o ) &qr 10

q‘fﬂhb%b E¥d chBbhSed\GfEthe |c§ﬁr%ldo‘fbt %d’i‘ns? @PVB‘?dgho i C?‘ﬂil@? %ss@ys

plating density of 10, 000 er we

- - avete pedermesat 36 Copr amrhqur; pE‘le ﬁ{mhplatqﬂé \xﬁr@ hes Oﬁéiﬂéuged at .
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Ry S S M T b g

a/uanm Ml'q“rbbetfplEﬁsewlmt@ns dere UsicgIBasmet! ti&o(ﬁrapapaﬂ;ur (dea:j
37C.

37C, TSP (g8 81T 3 Bt edoes
stock sol uti orCE- g$1l_nmf§<4blasnwmm“ont‘arl]%&9)i;ot§tszd 50% 10
heundetiadicsts ShtransRiedwily e Huirin Gt 1 f3¢28ler DA hotained

vfasn B et raaikehdalh elﬂnwemtyhﬁmﬂné@mutaanmdﬂl pmmlsamouéos protein

P63 sB o il ey, Fofi Aol Hinbd 2Rho0s maefite liBoftels

rpmo well enpellagen ceatedd84 wel blatiecléattaskay plhteng Celld Wwer2Sndubated

Ao ori et ik Bl RBR (iefsus PetiRA o PN GEKE) &g 2.5

Bﬁmtmbenlw&) aridpl@onic RS [aPE! Ehe BANPwetcathea wdshet Bltimédhith
tI-rII:ﬁ»FQI':eé-buffered saline (containing probenicid; 2.5 mM) to remove excess dye. After

20 min the plates were added to the FLIPR individually and fluorescence levels was
continuously monitored over an 80 s period. Compound additions were made
simultaneously to all 384 wells after 20 s of baseline. Assays were performed in
triplicate and 6 point concentration-response curves generated. Antagonist
compounds were subsequently challenged with 3uM WIN 55,212-2 (agonist). Data

were analyzed using Graph Pad Prism.
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were added followng the, kit's protocol. The
flashpl ate, was then incubated for 18, hours at 4C.

wabm4aasTeent of the wells were aspirated and cPCIIB2d04/001888

a Scintillation 'counter. 8n Vivo Biological Assays
20 Cannabi noi d agoi ni sts such as
@O-t etrahydrocannabi nol (z9-THC) and CP-55940 have

been shown to affecbe{eghl(gn &hﬁ\;ﬁ% %Arﬁsttéc behaviors in "
m ce, coII@ctlver . For a
descr i peifgiewisio Ctyﬁ'é“séMBe-?I’i’aw RrotocelaisingIntactitells WaBuseddtp

?Heterr'nfhe ifVepsdatphiEraahegi cal activity of anandam' de, a
put at i vé endogenous ggnnabl noid, in nice." J.

Phar mécp wescpatetiiatp a 96wl pipte A ppiatiy c(ensntmf HneDo-14,000
\%hseyer el ol a’coﬁEerﬂlla doﬁ By 1(% E@re,'r WEB aﬂ\% Sla%ﬁ,' wr%u{ggrgc]ubated for

fects of anandam
2346‘(0&:52)1 a 3479C524Cu©a@>95)'he R@v!earwaad reafovedese maelta ldEkih@Serum
ot herni a,

It
é{boé Hl—lgwggg g@kea@étleéé" g‘%’ hﬁ@&%@?@ﬁﬁﬂ WS atB7SEr een
for ISerum f/ree aediuvhi ¢thé)ﬁm@$-rﬂM WURIRRI 53t8d tobdch AR FolioNed
%re from agoni st al one using t

d as r sal t he
géﬁﬁﬁ ast %WPPB?‘mr@ st?@@ogﬁngﬂ {423 MM compound in DMSO) into 50%
WEG/PB/S@IMMNOX e GlteOVeNBSAE AtteNiRRlibati %QQU'nﬁr'iL)tes at

ativ nbers |nd|cateapotent|at|on 0
36 2sLt’V' QEW%Q"Q W adeed and eB mcgbata@fqr\amagﬁditlormgotrmWes

Bi5be! A2 DAL S St e Wen,

Lrwbaf@@ tor 2pminutes gt binder@Ratdire eCélnyEte (767180 with 25 pl of
CR TS PO AR SEenl B AR R e
S@ch Piotiuete BostonuY8)sintoed’ EhashplathecAMéatME&isdmaldAmmﬁéber

( . nutes after
gﬁ%ﬂ?g dgglge(/g‘lg tﬁé:)(l'[? E%’éﬁge};to He iz Hﬂ)latsl\né?ééﬁeq Hc%tlaéeﬂ,for 18
hourglat 4°Cc a'@w%lb&llof&he welts RereShspinatsd 26d Souhtdd in a Scintillation
& fté?}.I ni ng cl ean wood .shavings. The subjects were,
ﬂh wed to explore surroundings for a total of about
5 minutes and the adt MMot@:chﬂm@wked by infrared

bl Coul b
st ¢ CARTRELPI SSItA POt A St amAtoCaBBT KETHCIAR op
6P-55940 ba‘@fﬁeenﬁmewdm aﬁé/w&)uﬁ eraLEdteristic BEhBAIre th rﬂl%@,l
PR RVARORE o5 1 TalEre, Ferbesiblcna sres Pepigs £pE AT
RIE het hem “The @bamwbrdg(cslcacnﬁ@ of Iaﬁarﬁtl’ani@é’ ) pdt%t'ﬁlé %ﬁ8b595en0u3

EhrRAb AR B el GG IS a1 25 Bot ool et iy,

$l etcaddn (mscamﬁnﬁlvé mlrﬁﬁlusbﬂ@éts of é?@ndéﬁﬂ@frfﬁl%té 'OE@. J.1PHarmacol.,
e ring

SRR QB o B BRUbs Ao tan koo kb
Satajepsy] ¢typothelnfie, RHA PIdt& @ssays described below provides a screen for
in vivo activity of CB-1 antagonists.

All data is presented as % reversal from agonist alone using the following
formula: (CP/agonist - vehicle/agonist)/(vehicle/vehicle - vehicle/agonist). Negative
numbers indicate a potentiation of the agonist activity or non-antagonist activity.

Positive numbers indicate a reversal of activity for that particular test.
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recorded over a 3-mnute Bériod. 20 The data were
presented as a percent immobility rating. The rating
was cal cul ated by dividing the nunber of seconds the

nmouse renmi ns notionless b h C.Vtotal‘ time of the
observation period and the result by 100.
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nmouse was WO 2004/ 108728 004/ 001888 82 tested
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tréreaieéd ccumpﬂgtetyfmd)ttess (mpemlriuisres;ﬂmtory MmNGrMEmtagNésmdorded
e-Dawl ey rats after. an overni ght fast.
i’%fi? i @égéﬁo%“

gue- Daw ey rats were obtained from Charl es
Ri ver Thaln!emave)‘e ipesenteti fas .a feviddntrinmrgotiity ratiAy. Théetingwas

Y8 el AL . ORSE8, BBt PRIET ) Bl 8y e
taaldinveeof tme)qusemaniommrmd and mtlxltn;tjymgjthe rédt yriOdalAspeneant

?g\%l,ganﬁ{,,gqhg g%gnfg?w\égy {Ehg?JdTa period of one week

esting was conpl eted
during the light porti onﬂxbjhbmlS cycl e.

Male ICR mice (n=5) (17-19 g upon arrival) were pretreated with test
compounds (sc, po, ip oricv). Fifteen minutes later, mice were challenged with the
cannabinoid agonist CP-55940 (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

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 CP-55940 (sc). Forty-five minutes later, each mouse was
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To conduct the food intake efficacy screen, rats were
transferred to individual test cages w thout food the

w@iaoenesozn prior to testing, and the rats wer ePCT/EROED01SSS
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I tive ¢9 and a contr 0 ved
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G BBl ool Bl gpg g Ve
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do frur hewrs aﬁen‘i@od mas provided. Compound efficacy was determined by
comparing the food intake pattern of compound-treated rats to vehicle and the

standard positive control.
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geabially médd inte atvehigled Bﬁ%r(wed B-dytlogexivirr ia dfstnttm\satdeatezj
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wirddhandrehidlestreated amtnatsdupeterrdma m:ﬁed:tk] ef thawempowidsmnl alctol
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r epeatletditional sinkisg sﬂuﬁle!é\wereaimmgmhimg femiate COTBIM racwh @Charles

S ey ety s PR SR BRtEs SRalitaics v i el
alcboipatinittlet thaio mardgpuddtioe required giMiddanighet 3l., FEtbana Consumption
%ly%gjl%km Mice: Influence of Gender and Procedural Variables” Alcohol, 17 (3),
175-183, 1999; Le et al., “Alcohol Consumption by C57BL/6, BALA/c, and DBA/2
Mice in a Limited Access Paradigm” Pharmacology Biochemisrty and Behavior, 47,
375-378, 1994).

For our purposes, upon arrival (17-19 g) mice were individually housed and

given unlimited access to powdered rat chow, water and a 10 % (w/v) alcohol
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15 consunption while having no effect on water.
Oxygen Consunption Methods: Wol e body oxygen
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CEAUBIED TR 124 % NRE TSI 9y ¥ ont ent at i nl et and

out put ports. The act Oxyden @asiubptisn have 15 infrared

Ig)#grptd beans spaced one inch apart on' each axi's, '
il 5tory activity is recorded when two consecutive

beans Véiae bodkerygamdonduenpties id measured usiog ad édiirast calorimeter

SO TR DB ALY B 85800 By s
(Diﬂamlnlh;mmmt'raimoyfajh}alesr:atsea«eIusdd,ritrgwip geitsipelcisi{im). _ Cﬁﬁ(tBO(;-BBOQ :
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dose range is 0.001 to 10 mg/kg) by oral gavage (or other route of administration as
specified, i.e. s.c., i.p., i.v.). Drugs are prepared in methylcellulose, water or other
specified vehicle (examples include PEG400, 30% beta-cyclodextran and propylene
glycol). Oxygen consumption and ambulatory activity are measured every 10
minutes for an additional 1-6 hours post-dosing.

The Oxymax calorimeter software calculates the oxygen consumption
(ml/kg/h) based on the flow rate of air through the chambers and difference in
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natdspretsdiopartial ly or fully saturated carbocyclic _
i ng, : , e ti ¥ WOt .
B L
PEStoR200 AebBiEs8Ste@fats have no change in oxygen consumption from pre-

dose basal.

i
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or either Rob or Rob taken together with Roe Rae, Rar
or R4f forns a bond, a nethylene bridge, or an

werdoyhex1es bridge; X is a bond, -CH2CH2- or - C(IRAD)B2B4/001888

')- where Roo and Roo' areseach independently

hydr ogen, cyano, hydroxy, am no, H2ZNC(O) -, or a
chemcal 5 noiety selected fromthe group consisting
of (C, -C6)al kyl, -(Cl-C6)al kox acyl oxy, acyl,
(C,'CS)alkyL;O-C(())-, (C’.' yl'NH'C(())'

((C -C4)alkyl)2N- C(O-, (C, -0CB)alkyl am no-,

dykdeis Edihddkyl am no-, (C3 b6) cycl oal kyl am no-,

acyl ani no- I CA)al k
het er dar yI (ACCO’%EB P@Fﬁmﬂ%('?o%\&& heteroaryl, a 3-6
menbered partially or fully-saturated heter ocycl e, and
a 3-6 10 nenbered artially or fully saturated '
carbocyclic rin sai d noi ety NsN optionally
substituted wWR e s uen r either
Roo or Roc taken togetfer wi th Roe R4t or R4f
fornms a bond, a ene brldge or an ethylene
bridge; Y is ox siN fur, - (9 -N
- C(R4d) (R4d' )- ,Rwher &R 4d and AR’ T 15 each

XY

i ndependent |y hydroggyl, cyano, hydro am no,
H2NC(O) -, or a chemcal noiety selected fromthe
group consisting of (1§, -C6)alkyl, (@ GC6)alkoxy,
acyl oxy, acyl, (C, -C3)alkyl-0O, ( )

(vderen) al kyl - NH-C(O) ((C, - C4)a|ky|)2|\|—C(O)

(CT- Cqyrad Ky b&@n@@y subgilt(nGd a%b%rl%bt%‘a%ubsﬁt%d heteroaryl;
C6) cycl oal kyl am no-, P/ am no-,

aryl ( @ s gptwplg/,ﬁqbgtjtu eHand pbarp 9pt(0@all3@§ybstltuted heteroaryl;
C4) al kpliapidiGgen, Fﬁy(t‘,)alk\ﬁtr%‘d)ﬁftiéhtute@ (@ @4)'5ﬁ’(9p§|r ﬁ'gl
partially or y sat urated heterocyc e, and a 3-
menmberfedsS part i aI l'y or- fully saturated carbocycli c K
ring, vvher(g DGto bp H’é’\hﬁ‘é B‘or'r‘rﬁné)@ﬁd QHkhila st i tut ed
with one or: rmre substltuents or Rod and R4d' taken
together forma 3- i menbered partially Qe fully

sat ur at ed het rocy I|c rJ ng, a 5-6 menber.ed?| act one '
ring, or a42 ®25 | act i ngklwher® sai d ,
het erocycl i dpact one risn 'F?:gi act am
ring are op ? tituted th pne re
substituents and ®afd | actone ring andySaid | actam
ring optionally contain an additional heteroatom

sel ected from oxyl_d_en, nitrogen or sul fl&, or Yis
-NR4d, .-, where Rod" is a hydrogen or a chem cal

m)l et hﬁ?{ﬁﬁt@?&g&;&gg} ggswglrou?ccenw sting of

C3) aI kyl suIR“balyd R% a(ré:ea@Shdé;bgddanﬂydwmgﬁeorWano hydroxy, amino,

(c, - AN P it kB setectAfiom e gropo copeising oGy
moi et YCq)akyl, dPt-Celntabtyy asyivert acylit(SeCyliatkipl-@1G4Opt (Gredagalkyl-NH-
substid genteic kAN SR8 /AR ORCLLLERE aftiho-, (Co-

Ce)cycloalkylamino-, acylamino-, aryl(C,-Cy4)alkylamino-, heteroaryl(C,-

C.)alkylamino-, aryl, heteroaryl, a 3-6 membered partially or fully saturated
heterocycle, and a 3-6 membered partially or fully saturated carbocyclic ring,
where said moiety is optionally substituted with one or more substituents,
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15

Zis a bond, -CH2CH2-, or -C(R4e)(R4e) where R4 and
Rde are each independently hydrogen, cyano, hydroxy,

w@eiona9s7e®2NC( O) -, or a chemi cal npiety sel ectedr/iB20m/001888

t he group consi st| ng of (C87C6) al kyI (C, -Co)al koxy,
acyl oxy, acyl, (Cl-C3)al kyl-OC(O) -
(C -C4)al kyl - NH-C(O) ((C, - C4)a|ky|)2NSC(O)

(S 008l o e L B ARG, o omos

aryl (Gonf4 mlekryleaabﬁ@ge ohett ethg:lahyb(pd@e C4) aI kyl am no-

SRR £ (TS o R A

or f ulihdepeadantighedtoger, pans; hidroxy, aghinoVHeNE(()aiod archemicsl
tuted Wt

subst Tiieneeeted B bt BirkP B TS Rkl Cogalation.

S with I%mplofgobcm(@ @) Ry EOEDIOTS (@-Chalkg-NHCo®)- Tyt 20 alkyl).N-

brid I b

cach b BRIy RERCH e@éﬁ@:nw@rgwc‘f%vm'no-v

H2NC( @cylamirio-, aryitmm4qaﬁk;1|a{(mn@{ Metﬁ&iaeyt(ml ﬁ:,,fan«ymmmfa gyloup
0 0X

oyt Ttk a R mempbeparaptSt i iy aRi e el f g a 6

((C, - Cdgrabeeyd paialG(cDully séﬁrat%&abbgﬂcﬁtmmg) where sald m0|ety is

CIB§ cCy %\r?aebg% n}%ed W|g£9nea% rﬁ%re substituents,

ary: (Ch CA)onkeklydr &1 orR* taket mgeﬂrgyW(tr@R“e lalﬂf) ad‘“kcydf Iﬁ‘ﬁdﬂms,a

t t
oot ur 583 REIYebe Bedke oS Rbbor e partial 1y
or fully sartmroay@m sxaiuhgcyca)-lc:r g(R‘fﬂ) F;“d)m&rneee%‘i ahd R* are
ty titut t
Subst 1R REbSr SRRl MRl byt By R ANGIBT e
Wi t h Rbbmikabm&lety sefecRadtont thiergsowp cdmeisting af (CRCh)glkenEC;-

B 0% ). BN SER RIE SLEl08 B ERNRgo-

20

25

30

each |01Mgemt€(®) y(OnOdyatiyamino-, 4i-Clalidagiho-, & R7 i s’

oot - orcaPiEbaKya PR kbl i o pArogpiccr
fully CS;HKM&MIE@I— amt, beteu;acylla:&ﬁlm@nb@edi aannaltygpriullytsamrated
L et T e
t oget Ivdrerd smdrm@y i§ optiorkadly edbstitutext witeonederGnore shibstitknts,

| actam or JYeEher %@?@érfﬁjﬁ 3% o%@her\éd%gﬁ%fyaér"?dny |

heterocycle con a|n|ng
I ndepeatieated hetseicpdic eidgfa 56 MEN2E6d lat@BE2i8g, or a 4-6 membered

PCT/ l l?gc(t)% |98,]v§18e§e said heterocycllc ring, said lactone ring and said lactam
ring are optionally substituted with one or more substituents and said lactone
ring and said lactam ring optionally contain an additional heteroatom selected
from oxygen, nitrogen or sulfur, or

Y is -NR*"-, where R*" is a hydrogen or a chemical moiety selected
from the group consisting of (C4-Ce)alkyl, (Cs-Cs)cycloalkyl, (C4-
Cs)alkylsulfonyl-, (C4-Cs)alkylaminosulfonyl-, di(C4-C;)alkylaminosulfonyl-,
acyl, (C4-Ce)alkyl-O-C(O)-, aryl, and heteroaryl, where said moiety is
optionally substituted with one or more substituents;



89 oxygen, sulfur or nitrogen, where said | actone,
said | actam and said heterocycle are optionally

w@enpgtiog7eg ed with Cpp or nore substituents; orPCT/iB2po401888
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am no group having attached8thereto at |east one
chemcal noiety selected fromthe group consisting of
(C -C8)al kyl, aryl (C,-C4)al kyl, a -5 parti ally or

byl y . -G8 APRIE - LA BT . Wy nd R are cacr
het er onaﬁwe(nﬁent@&iyafdgyh,, cyaamdwydrdxyl énylnongplm(@b abd aychemical

t t ed wh id ' [
opt | on iy ST b P rcGB g o TBi SoPE G r oty
af phar thaﬂyﬁg%@ﬁﬂkﬁ? -8l0R, (EH0,)atkyNEed(0)-a ((0-0dyalkgl):N-
of sai OO or _sai
ydr at GOF BaCAS e g, G 5% pElftrgino-
2. TheastzmuoarnarydC,-Cl)alkytarineh diedroariRIC G, )alk garainp-, aryl
havi ng_For mu

A R4f, N 4

wher o hetSioaRtd 46 Rlemedion Dol ohfty SRy BrisipRipie Snd a 36
hydr ogeembe2NGadally oﬂull;asanhremdmfbocym:bemg \&r&iresalemmety is
O LR eI i Ot PR,
(C, - C4) al kybneitNeROpr R* eaalsdn to@e}hm\mmrl‘s’/‘f’ R“é Fp“&rdrlFéf foyms a

f ul t d | d
O o o AR PRSI AR 2, 2%
ri ng, wher eR{and Rffairebyct isdegendemnttyl Hydregebstyiahalthydrosi,tamino,
Coget el Sl ERahieb Rl seBelf T8 he dRati i ihg of -

net hyI @g)elkjdr (@ gn)allaxy cavylekh Ecane 1E:)allge O-X 0)s (@-Bhallyl-NH-

cyano gﬁ%xy%%@é%? O?—Qwal aﬂ'ng QK@ n§ gngl?mmgt )(/C3'
sel ect @gjcyfdaarhytdnencgrmytannmwsarsmﬁg alRiamfno-, heteroaryI(C1- .
g < gglglﬁl@jl%ma%&aaﬁe?%gg@&)égﬁ?ﬁ%ﬁ{ﬁéﬁd%@ly or fully saturated
g C’ Chhetblogyge, Nn@(a@-é me(riberéﬁﬁgeadlatly loafullyn eatpra’ted carbocyclic ring,

(G - C4P1(9rlel§¥,d) r%@%(fg]soca% og%@ ﬁuggt}tﬁtgg l\nﬂ'ﬁllohgloﬁmopeosubstltuents |
acyl am no-,
het er oaryl (01 eittd) Bi' kyR rcalqeoiogetlmrymth Ri%(REY, dRiF, yor R*afoBnGa

rrenberg&do rn‘iét@hé t?fdg% EP(et?\?IteH%B (g(gefheterocycle and

ere ur at ed
car bocycl i c(ii)i nga gMnmlaa\slagd-'dnmum ¢#C)s optionally 30
substituted with one or nore substituents, WO ,
2004/ 108728 PCT/-1 B2004/ 001888 90 R

—0 R®
R7

where R® and R® are each independently hydrogen or (C;-Cy)alkyl, and R’ is
an optionally substituted (C,-C,)alkyl-, or an optionally substituted 4-6
membered partially or fully saturated heterocyclic ring containing 1 to 2
heteroatoms independently selected from oxygen, sulfur or nitrogen,

or R® and R® or R® and R’ taken together form a 5-6 membered
lactone, 4-6 membered lactam, or a 4-6 membered partially or fully saturated
heterocycle containing 1 to 2 heteroatoms independently selected from
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or Roo taken together wwth Roe Rae', R4f, or R4f forns
a bond, a nethylene bridge, or an ethyl ene bridge,

w@o4/108Re0" i s hydrogen, H2ZNC(O -, or a chem cedT/moe@top1sss

sel ected fromthe group c@énsisting of (C, -C6)alkyl,
acyl, (C1-C3)alkyl-0C(O-, (C -C)alkyl-NH+CO)-,
(C - 5 C4)al kyI)2N-C(O) aryl, heteroaryl, a 3-6

ToTbeL SR i Pyl Wb BBl LT ERGNG LSy 20

par

- car bobyterchzcle laragoptmhailyesubstamtdd mnh ehg of Enorq&ubehtaérhtgr or

b
aken togelfer V%n%ﬁﬂ?fwo%o%égv@ﬁ?agb@%&@@ o pflees] e shemical
a met mpietnseledied figre theogroam caridisting ne(a+Gikdiey], aby® CY-U.Jrlkyl, a
R d "
?gyﬂsgané@ S ly sa%a%% (C é%ﬂo S i %gﬁ)&@@g'&ﬁo
c h em Ca)lalknxy (Ei-Co)ulitlyle betenbafyl(ﬁmaz}wwg rodp ftaimm psmabgsatméted

( & }% C@ e &%@% ) ?fto@qv p‘?\{%é(au‘ﬁ’éﬁﬁtﬂ@%% ith one or more

(C, - Ctastitoghtis2N- C(O) -, (C, - C6) al kyl am no-,

gfg)ﬁfag%m@en g“%}f)é gﬁ%%%%(%t(t@e&(s %T,?)yo%lr@ga&fl%ldac%%uhd or said salt, -
bea eoloate pi (yCrat€df adidt gompoural; sdif salt ar sdid prodtugr oaryl , a
3-6 nenbered partially or fully saturated heterocycl e,
and a 3-6 nenbered partially or fully saturated '
car bo2ycl i Ehe comgpouwnde €lamildwmeeistR} is 8 gmppihaviay Fprmula (IA)
substituted with one or nore substituents, and R 4d'

‘i s hydrogen, HZNC(O -, gr -a ¢hem 0%6 noi ety sel ected
)

fromthe group consi isl al kyl, acyl,

(Cl-C&3)alkyl -0 (O - ﬁ )aI 4-bNH-C(O)-, (C.- 20
C4)al kyl)2N-C(O -, ar het er gar a 3-6 nenbered
partially or full y sat ur at edyYRet er ocycl e, and a 3-6

"~ “menber ed partially or fully saturdted carbocyclic .
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25

30

ring, where said noiety is Mptionally substituted
one or nore substituents, or Rod and Rod' taken

togefher forma36msrrbered partlally or. fully '

sat ur Rf’eand Riétaee erghdndepentently hydogen, rNB4® e corlsacttennical

T e e e

f@f@a)@ik)é-’\b'be((bh a(%h-%)aﬂ(MM -CEQIt, @fﬂyl,\/hqtﬂ oank apartiatly er fully

§ém§attéot 318 %e?nl?t{?gd ﬁ&bt%c*@& Lp0% d;{:ib %nﬂfé?ecﬁﬁdr@allg A i saturated
It1ona to

ring ption contaln’'an a eter
g@be@tcatdnﬂ@ mﬁm@@bmmem is ppiipnalvsubstitutegrwith ane oy mase
sﬂ}ﬁ‘i‘i@ent where R4d., is a hydrogen or a chem cal
nol ety seI ect ed fromthe 30 gr oug conS| sting of

(C, - ca) B’y R™ taken tgg)ewycwktjaRff R*, R¥ or R forms a bond, a
éﬁhﬁk@nh?{%ﬂ%% |en (? C3) aI kyI am nosul f onyl -

yl am
( Cl OX)'%\B lkgnd, Gﬁtté@)lz or a@ “)R* athhﬁé@ Bi‘Gahydrogeth eyaso,

B B ACDL LEa SRS S R RS g
of (C4-Ce)alkyl, (C1-Ce)alkoxy, acyloxy, acyl, (C4-Cj)alkyl-O-C(O)-, (C4-Cy)alkyl-NH-
C(O)-, (C4-C,)alkyl),N-C(O)-, (C4-Cg)alkylamino-, ({C4-C,)alkyl),amino-, (Cs-
Cs)cycloalkylamino-, acylamino-, aryl(C4-C,)alkylamino-, heteroaryl(C;-C,)alkylamino-
, aryl, heteroaryl, a 3-6 membered partially or fully saturated heterocycle, and a 3-6
membered partially or fully saturated carbocyclic ring, where said moiety is optionally
substituted with one or more substituents,



Zis .a bond, -CH2CH2-, or -C(Rde)(Rd4e)_ where Rde is
hydr ogen, cyano, hydroxy, am no, HZNC(O -, or a

w@ bmailesabs noi ety sel ected fromthe group consiBCT/IER004f01888
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(C, -Co)al kyl, (C,-C6)al koxy9 acyl oxy, acyl,

(C-Q)alkyl-0C(O-, (C-A)alkyl-NH+ CO) -,

(C -C)alkyl)2N-C(O -, (C, -Co6)al kylam no-, '
C-4 23005 i 663 o2 o 4 1,NO- '

Ayl ammis: ke KRERPwy FERC, B G RO R etnyiene

hizridgeoer anyetiyenednidgekaridam no- aryl, - heteroaryl, a 3-6

nbergd . j | '
renTber RS 2R KR I B LB IR EIAE e S
cennisistiyg Ofi (€1-Cie)alky!, abbr(€1-€ajatkyh@i&HO)-, (&i-Gpalkydbitid-C(O)-, (Ci-
LTt ) . . ,
CEREk B EORIE el TR mEHRe PR sefiiea |
aheterohydle @od a6 membgesd rartially oetully ba@tnwtdst ¢adbrsyclihgRakere
is. ! . - . i C ' | ect ed
¢ FATHEIRPE Bprise bl wih SRRt sl Ot ©
(Cl- C39rdk°gyake®t@e®)er,witp@4‘i, @4‘),634 ot Rﬁ#pr@(scg bond( €methylene
k - . |, hetd [, 3-6 nb d
g@@%ﬁ“@%&%?ﬂ?gggurat :d rﬁ:[éroc;lcl e, gﬁd Zr§-6
menber ¥d pagen, sulfy, SHO)-ubl (AN B ‘at whersaR Bisdyerdgen, cyano,
. o . TE . ruted. ..
o IRTE, AR TRl Bl s QBB BB i Siiing

whft(+-RellkiRo B2 -Glatkaxy, ®ayloxy fasyiniCaCHalud-0-8( Pkt (RyCalakyl-NH-

bk} r e gy L an a
e IO TG SRR G e ARSI,
nSé)excjoadie|agine dadyfepiing-hary e obpalsgaminet, inetpredryl(C-Cq)alkylamino-
_ ) | - -
(VTR o FP Hegereq ety Ly iR vyreRllg and a o6
heembemdyartiatly g fslhnsatiyeieddapwcydliairing, were gaidynoiety is optiopal!y
Safblgﬁ@fe%%me&n%gjpwo% Subshing, S membered partially or
fully saturate car bocyclic ring, where said noiety
i s opt ROriahygrogerb sLNE(@)edraichamisabmeietyraslasted from the group

P A ST Gyl D A B P I B I o Cr
of)alkyleNHy(Canenbhetegearylaa Bieamnambered ipadially orde sl aated :
Sﬁét&roﬁ:ﬂ%& eRba 96 rr?érrfbt%}éb?a‘?tﬁ?g o%ﬂn% %t@g‘f’%df c%%ﬂ:_yclic ring, where

conpound or said salt . ound of armof 2

whrid Bioietygig optionally sgstiited Witcend ofdeqse sHestityeptsa

substi tube : ' g i

Subst i lted"TE - LaynCpifhet SR AR A BRl gurtec

ReeteroRylic riag, 2P mesphaseciapiend fing. anery memberad lagiam 1toe.,
oA X _ :

B RARR e i, B ck ASB A AP BFa

Ranbstitpierd witironeaT mase Rbsiituspisend saivdadigneiing ad seigklactam ring
gxg)t%h&w ERBIPAS F8tion i hetB4oA P& &R ot bRAAMIPOISES sulfur,
or )

Y is -=NR*""-, where R*"" is a hydrogen or a chemical moiety selected from the
group consisting of (C4-Cg)alkyl, (C;-Cs)cycloalkyl, (C4-Cs)alkylsulfonyl-, (C,-
Cs)alkylaminosulfonyl-, di(C,-Cs)alkylaminosulfonyl-, acyl, (C4-Ce)alkyl-O-C(O)-, aryl,
and heteroaryl, where said moiety is optionally substituted with one or more

substituents;
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Rof is hydrogen, an optionally substituted
(C -C3)al kyl, or taken together with Rab Rob Roc or

w@404/1680e8s a bond, a net hyl ene bridge, or an BCHIB2004001888

bridge; and Rof is hydrogé@n, an optionally
substituted (C -C3)al kyl, or taken together with R4b
R4b' Roo or R40' forms a bond, a nmethylene bridge, or

o0, £ RS LCUES 5 e QRIS £RL N afESAL B

- dydpayramiod, RACGOEadrta chemiGehmostnpeiesied iém Gheagnou consisting

R ol S AL Bl el R SRR

(0, (Cs@d)aliep eld-G(Opm{ G e)dg)arhikgd, ((Ci- C4)alkyl)2am|no- (Cs
sy HOURY e el oy G (G AR Kt B ptamino-
orarymreeerowlbsﬁr& menioqedmartally beiulyRspturetedRe@roaiclenand a 3-6
trﬁ’%ﬁ&%} ¥Y’ti5l ddgg&g?%gjﬁa@?&%%é?ﬁﬂ{)rirﬁqg rmerggg g%ie@ is optionally
SIdeIuted wntlv«pee er R4’ substitaenty.dr ogen or a chemi cal

t 4 @A
(C Sy 3SR Rast BT KIRHE, 608 shdle, ametvisne

(btfldge @8 palekylearibndgellahdny| |

dl (C ng E%L@Jdlféé é(n%}m@gﬁ BFX kherfl SXI ?lety selectied frm the group,
sran@lstmlcél(91 Coallsylt aayh4C1- %)gltgyj@ qgi @y bNY- GO 1t e

A NROR o 70ndlon o SRR g ol
dietardeyale, and 2816 r@eméeneécmaﬁlatbm@uu;c@)laa@|carbocychc ring, where
Va% id r% )egllé(gpgtlowla_hﬂl,&f tute8 |th(q(‘|For ﬁ@@gdﬂék tlua C( O -

d noi et i onal substltute .vvlth one
or rmroeR Stalsen tqgamyylthar Bltﬁe°r oRR & dernrabongk emmethylene

""tbqlgﬁyba:?g\%%g §@ké 4qR4C or Roc''formns a bond, a 25

an et hyl ene 'bri dge; .
phar ma&eam F&alareyeaf@owpami@tls awrogmﬁawﬁ O)oror@ ahemicat e

by 1R o OB SO aa@woc«»f

\/(ﬁeﬁe)aRYHMH1Cs(O) 3(91%"@@@#@@%@!@' heﬁy 8% 3ﬁrﬁ\¢f@bered

S%g%gpéro wg)fésat?rﬁgaqg%%&ycg?ﬁ(f a 3%&1?@5@%&%‘5&%\ i(grefully saturated |

Fathogygfic ringywhere said @g)l%ty i8yaptionadly sybstituted with one or more

(sgbst kyl-NH C(Q-, (C -Cayalkyl)2N-C(O -
kyI am no- ( C - 04% al kyl 202am no-
(C3 C@)ra/@rd?mtaye;rai@gg erwngrt@ *aR1’nB-", or R* forms a bond, a

| ke, teroaryI(C C4) al kyl am no-
%éﬁ"\)‘lgwe %%a@y%mﬁ&e brr@%’oer ed Pal‘tl ally or fully V\D

2004/ mmaml?@'ﬂ’@@wm g@lthegol, 958 gplyate®r hydrate of said
of] %ﬂdaSGrrerrbered partially or fully
sat ur at ed carbocyclic _

3. The compound of Claim of 2 wherein

R' and R? are each independently a substituted phenyl;

R* is hydrogen, an optionally substituted (C;-Cj)alkyl, or taken together with
R* R* R* or R¥ forms a bond, a methylene bridge, or an ethylene bridge;

R*'is hydrogen, an optionally substituted (C,-C;)alkyl, or taken together with
R* R*, R* or R¥ forms a bond, a methylene bridge, or an ethylene bridge;
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ring, where said noiety is optionally substituted wth
one or nore substituents, Rod is hydrogen, H2NC(O) -

worooa/1ed1e8Ti cal noi ety sel ected fromthe group PCT/IB2004/001888

consi sting of (C,-C6)alkyl 92acyl,
(C1-C3)alkyl-0-C(O-, (C1- C4)a|ky| NH-C(O) (C- 5
) al kyl ) 2N-C( O) -, aryI , heteroaryl, a 3- merrber ed

Ferbe bAS PPRE AR aﬁfﬁt'@%ﬁaﬁe%ﬁwﬁ%@g%ﬁg@mr with

RAR VIRfE I R*S fiirils BioAd ya rln§th9léhe an@gjd vr snb@illehel bedhe; and
i nmore substituents,

th 4 d R4d' taken .
Foget by SFUREeS, L aneail Pt (g hrorfafenyodetier wi

Rt IREL R or Rt efrmwcblohg 4 inBGylefe Eru(fngBﬁ&eémsileh@Bﬁdy’ée
ring, ered |l acta

het of @c@)armacw'ﬁﬁpbaga?pda9'%&%'51FsrePF o 3P e Bydrdle i
rdoRgoaficorogid amal |y substituted with one or nore
substituents and said | actone ring and said | actam
ring optionally contain an additional heteroatom

sel ect4ed f rive coxpgend omltauhogens @ahesid fur; a

har acce It there Ivate
3r o BB R R TS el S oSy b orolen.
pdorca‘ cHenfitaMmbiely séleddEfrérh roC?(ca5 )alk{l, @) )Myl-NH- C(O)- 0

%Pﬁ S yng‘ BP0l 38 o more

Rébstasgnteach hydr ogen; ' a phar maceutl cally acceptabl e

salt thereof hydr at

ool Rofh R Siken opelhep it K R f o9 Y T 2 bopd, a
Inethylerte iridge dhbﬁle&iyrengbnagkd R2 are each i ndependent |y
a ph to 3 substitue

ti
 oolaeNA ! e ¢ i hobha PRI SHERk Relagieg rom the
Frbup Cdg@-sci'@‘)fﬂbk-@%()ﬁlk)"( (a0 @Z’C)y@bb&%' matawwbmﬁ' yted
[ C -
(Sl Bt iR Ao dgnT AR G G DC) ani,
mlddmetemmpwn@fe@mdsamdtysabﬁnon&ly stibgtated itk whe ©8ore

B’gﬁSl i.on conprising (1) a conpound of any one 30
ré) ¥ ecedi ng C ains, a pharnmaceutically acceptable

salt |SSG(R3‘* (RSfp oMinette RO aral RS akev adiah indepeyderdlyeyafogen,

YENCOBRE oty Py Sestenhe GOBITERCakim e o

m1|-CQ,r)m1kyl)ad<d] O)-pwhére phigirmaeiety i optiahalygebitituté@with one or more
2084/ 10%728 PCT/ 1 B2004/ 001888 94 9. The conposition
'8 wherein said additional pharmaceuti cal .
agent dreutraerrR“t@tFk“ﬁmkeemtm with R, &, &Y ot Bt foams a bond, a
oni.s am nergi ¢ agent, an ADHD

(Riiche GUAL20N 2L 8
e{ﬁ% ye el?” &r CAAP ° Hé’lfé'g %gent. 5 10. A method for
t r eat ianghasmdceatiosly acce:m@blé satthereof] ios @ sdieate win hgdraieof said

compound or said salt.

5. The compound of Claim 2 or 3 wherein Y is -C(R*)(R*)-, where R¥* is
hydrogen, cyano, hydroxy, amino, H,NC(O)-, or a chemical moiety selected from the
group consisting of (C,-Cg)alkyl, (C4-Cg)alkoxy, acyloxy, acyl, (C4-C;)alkyl-O-C(O)-,
(C4-Cy)alkyl-NH-C(O)-, (C4-Cy)alkyl).N-C(O)-, (C4-Cs)alkylamino-, ((Cs-
C.)alkyl),amino-, (C3-Cg)cycloalkylamino-, acylamino-, aryl(C4-C,)alkylamino-,
heteroaryl(C4-C4)alkylamino-, aryl, heteroaryl, a 3-6 membered patrtially or fully



nodul ated by a cannabi noi d receptor antagonist in
animal s conprising the step of admnistering to an

waniorabs7esr need of such treatnment a therapeutieal/iB2004/001888

effective anount of a conpdund of Caiml, 2, 3, 4, 5
or 6; a pharmaceutically acceptable salt thereof, or a
sol vate or hydrate of 10 said conpound or said salt.

11. A nethod for treating a disease, dition or )
FPI5AIERE PeiSERRIFIS 3 AneTRBRIRABI AP fl piuiated Carbocycic

. apagRér Shidimoial i BptonalyEubstRlLea with@ns bemofd substituents,
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adm ni sf.ering to an ni nmal n need’'of such treatnment
B etvaroged, NG Bap chORBIETYIs s SE o580 EBmIF 8138
gdohsziétir?idfﬁdh-%é)ﬁmﬂ?%dyi,%1-Ggﬁlﬁyli®bl\©)-,t3(_0?@m| nNHocE(tdﬂbem
, , or an a_pnar nace I G acce a e
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pharmaceuti ca ent .an a pharnmaceuti cal acce a e
SRS Prig s Optlﬂnﬁfféﬂb,ﬁ'twdd’ﬁ‘nhﬂnéﬁf mpge S“ﬁ?@“ﬁé‘éhod gf
Clhai molk“q/\é}&rt ; rle‘l"'rtal&ami tégéther fe@sh te,{.mme@ddﬂeaitp@ﬁahy ort fpllyl saturated
pnarnmacegutl ca en IS a nicotine receptor rtil al, :
TP OEIc i1 5,56 TEMbeTSariPas ds O 34 AIORERPISE Mg rng,
Taa@@aéh sai@nfetéliéldvc@gm@t %ai@gac%ﬁe aﬁlg bn@b&ig ildc]/aniliilgﬁgﬂ_tane obﬁonally
e use o a Cco oun (0]} or nmul a . )  Or In t . .
FUReHiEe Bita Spr SEROfSHESLHENT St Sait et 4170 g sBigdagem ring
@ﬂdﬁdtl)ly @Bntgh ol FHartidasl HMHr@éloﬂn%elégtéd{;%hg%kgg??&lSitrozggen or sulfur;
cannabpl Nol rece or ant. (0] t { R '
oo Tl aLbely AssSEiRE RPN Crear. @4 S RaVALE Of RYTRI' 59
Noibodnd or &id $ait. (11)1  wherein R is an optionally '
substituted aryl or an optionally substituted

heteroaryl; R2 is an optionally substituted aryl or
an optg. onalthe, codipeahd btiaih het smpare ;- S R3 is

or ar
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'Zis a bond or -C(R*)(R*)-, where R* and R* are each hydrogen;
a pharmaceutically acceptable salt thereof, or a solvate or hydrate of said

compound or said salt.

7. The compound of Claim 1, 2, 3, 4, 5 or 6 wherein R' and R? are each
independently a phenyl substituted with 1 to 3 substituents independently selected
from the group consisting of halo, (C4-C,)alkoxy, (C4-C,)alkyl, halo-substituted (C-
Cs)alkyl, and cyano; '

a pharmaceutically acceptable salt thereof, or a solvate or hydrate of said
compound or said salt.

8. A pharmaceutical composition comprising (1) a compound of any one
of the preceding Claims, a pharmaceutically acceptable salt of said compound, or a
solvate or hydrate of said compound or said salt; (2) a pharmaceutically acceptable

excipient, diluent, or carrier; and (3) an optional additional pharmaceutical agent.
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(i) a group having Formula (IA) or Formula (I1B) 0 4a
R4f N R4db RAf R R4b RAf )< R4b' R4f R4b' 2\ /X 2\ /X

wOor20p4me8728 10 where Rd4a is hydrogen or (C, - C3pEi/kBehg4/001888

Rdb and R4b' are each i ndepéndently hydrogen, cyano,
hydroxy, amno, H2NC(O-, or a chemcal noiety .
sel ected fromthe group consisting of (C, -C6)alkyl,

()2 08 & Koo RKATYof A sy Gl IEREH it SFPhaceutical

(eGert0s paidotiherdcaptor parii ﬂag@di;:tahlkybi))iﬁaamtawnist, a dopaminergic

(%Ptcg% %ﬂﬂ%@?ﬁgﬁ%ﬁ“ bﬁéeglq% %/létslm( ?30 C4) al kyl am no-,

~aryl, heteroaryl, a 3- 6 nenbered partially or fully

s 0T o0 et B GYB oD ekt SRR DBl WAlchYe O

ully saturated carbo sal

' OMdUiHhed bya sammblmlatredepmndmtagmmst loranmlecsniywng the Btap of

]m“?nétﬁﬁri%tsd'a%or rr"s‘ﬁirp ogzgﬁ%ﬂcr]i g%aquﬁ% Wéa eW?Cadg\éffectlve

amc&hhgﬂmmnﬂnundg»é{:lamnszes Bomdr, 6;- CHZCHZ or

 nopaaat gy BBl s St ag ARG ere Bl Eieate o hydrate of

HANCEShpouRd oasgImeg'gmal noiety selected fromthe
group consisting of (C -0C6)alkyl, (C, -C6)alkoxy,

acyl oxy, acyl, (C - C3)alkyl - OC(O)

(C1- Chhal kyd m@'fﬂb@(f@treatuﬁd Qasgé‘@eak&ﬁdlﬁo%% @sSder modulated by a
(C, - 06)al kyl am no-, WO 2004/ 108728 PCI/ | B2004/ 001888
g@n@ﬁ:t(lr@ld @@y@tpkwtagﬁrpﬁg in ar‘(lr@glsggwygpg)g]empd%a\c,igunlstenng to an
HrithaA M Md of 3L ﬁ&tm@ﬂﬂt%%ﬁb&&é&armaceutlcal compositions
heteroaryl (C,, - C4) al kyl am no-, aryl, heteroaryl, a 3-6
rREMPER'EY part| ally or fully saturated heter ocycl e,

and a (§-6 merpétedmpasitioriddniprieingfdddmpornd of @IaﬁﬁH 2 3,4,50r
carbocyclic ring, where said moiety"is optiagnal

substituted & aH %W@"BPC%F%J'YQ%%@?Q'%EM'@e”tsd'B’P”%PE REpier,
Roo or R4 talgpg together with Roe, Rae' R4f or RAf
fornms a bond, a. nethyl ene. brld%§3 or an ethyl ene

bridgd® v is aosa?a%corgraﬂ%tﬁp compyigya at Igast ope RAYNNRLg' )
where Rod anghBrdsteatical 8§6rt and a@awmnﬁdauy BoBbRBRYexcipient,

cyano, hydrox am no, HZNC(O) -, or a chem cal noiety

sel ected frorfdvent. c@;’r"@[ﬂﬁ”con& sting of (C, -C6)alkyl,

(C, -Co)al koxy, acyl oxy, acyl (C, 10 C3)al kyl - OC(O) -
(ClC4aIkyI NC(O-, ..

(C -6 hﬁrﬁ"ﬂa (9 2)f Glpi 11 @gﬁl)gm ?I('Ja%h%%tcgng additional ‘
(;ﬁ%rrﬁ@e@ﬁé‘dl 8 rk}@ @ﬁ’bﬂﬁhe re@é‘ﬁ!ér@ﬁh@agonist, an opioid antagonist, a
aJo%a&merglc ?agent ana&E)I-rillg_abent, or an anti-obesity agent.

13. The use of a compound of Formula (1) or (Il) in the manufacture of a
medicament for treating a disease, condition or disorder which is modulated by a

cannabinoid receptor antagonist



heteroaryl (C, - C4) al kyl am no-, aryl, heteroaryl, a 3-6
menbered partially or fully saturated heterocycle,

w@o4/a08326 nmenbered partially or fully saturat®di/iB2004/001888

carbocyclic ring, where sabd noiety is optionally
substituted Wth one or nore substituents, 15 ..or R
4d and Rod taken together forma 3-6 nenbered

partially or full _SIQturated carbocyglig ring, a 3-6
menbered partial |y on\ful Ly saturated heterocyclic
ring, a 5-6 ered/taBtone ri Rgm§r a #6Rnenbered
lactamring; wher I d carbocyclic ri sai d

het erocyclic ri ng/ sai d lactone ring and said | actam
ring are optigﬁ gdbsti tuted b LN or nore -
substituents d saﬁ‘d | act-one ring and kaid | actam
ring gptionally 20 gbntain an additiongy’ het er oat om
sel ected from oxygen, nitrogen or: sulfur, or Yis
-NRod"-, where R 4d!) is a hydrogen or &) chemi cal
r@]e?%% selected fromthe group consisting of
(C-Cp)al kyl, (C3-C6)cycloal kyl,

( C, - CR'as ky bptidniatyhsubstitu{ed, aryl ©8 paloktidnaily sigstilufegitydterparyl;

di (C - L ani,n , -1, , . :

(LS 38 B Pt B E oLty drop B Shsqnany sussfiute hetoroaryt

sai d rRviiebydrogero f€i-Onalkylyhaterbgtistituteady@ 8. Jetkyb e at; nor e

25 suq§4ti'tuents; Zis a bond, -CH2CH2-, or '
-C(R4e) (Rde') _ where W and R' are each independently

hydr ogén, cygneop hhviog Barynulatih e, FoHadE(B)-, or a

chem cal noiety selected fromthe group cogsi sting of

(C -Co)al kyl, (C,-Co) fll koxy, acyl oxy, acylg I(?S:d -

C3) al kyl -0 C(O) - C +FC4) alkyl - NHC -, '
(()c?- ch) al kﬁ())ﬂii ( N%%4?&) al kyl Q)WR“
di (C, - C4) al kyl pfi11q-, ( C3B) cycl oaRkytam not ~Rr*

©acyl am no-, -aryl (Cz<CA Al kyl am no- Lz X !
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heteroaryl (C, - C4) al kyf'am no-, aryl, heterodaryl, a 3-6

menbered partially or, fully saturated hetgrocycle, -
and a 3-6 nenbered péﬁtially or fully sat uFat ed
carbocyclic ring, where said noiety is optionall'y

S OB R e 0000 07 or el ther RA
or ei er e or,
Roe' t'%k éﬂg Rog#ereen WC/FHGTF?&B‘?Y RSAECG8H c CYANORHGI XYy ARING.
O, or AEHdMitA ARidly bele@edfro@nh@gidvp ebssiding @8 €C,-Cualkyl,

braymet(
Rof and Rof are each | ndependently hydrogen no
oAk AR SR G T Gl e R EYOT o
S&))&@ryjpN-C(OPM G, &, ) kyRaHin6-0 (B3 -€1, Jalkgl ) Rmirde, (OF8) ybiwalkylarhino-,
S 1 kg el Tl S i,
E&neggeﬂidlﬁieh% enlomuy ﬁtﬂ@ﬂed%)e?bé%leaﬁhmé 3,6 membered partially or
- cycl oal kyl am no- acyl am no-, . . ,
] SRS CRIBeg TR TG  Where el gAY G (PRSIt SpPUiHier it one
adrythore Rebgitieaty ! , a 3- 6 nenbered partially or fully
saturated heterocycle, and a 3-6 Jg’jﬂ;be g£d partially o
ful |y Y08 28' %rtﬁmggeerr‘?"m er% é)él%j ftﬁﬁp%? oG a
Qﬁgtih?l_etﬁ'é bmig%ubséd ét_uwﬁ.@b Widdfi; one or t10 e e with
substituents,, o it her . Ro n er W
Rob- Rob ROy g R Bt e RE ang REGre Tach
independently hydrogen, cyano, hydroxy, amino, H,NC(O)-, or a chemical moiety
selected from the group consisting of (C4-Cg)alkyl, (C4-Ce)alkoxy, acyloxy, acyl, (C;-
Cs)alkyl-O-C(0)-, (C4-C,)alkyl-NH-C(O)-, ((C4-Cy)alkyl).N-C(O)-, (C4-Cg)alkylamino-,



nmet hyl ene bridge or an ethylene bridge; (ii) a group
having Formula (ICQ) RS _Q(R6 15 IC where R5 and R6
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R7 is an optionally substpéuted (C,-C4)al kyl, or an
optionally substituted 4-6 nenbered partially or
fully saturated heterocyclic ring containing 1 to 2
het er oat ons 20 i ndependently sel ected from ox

SHCH G0 AU ARG Sarka Oy B iBoRE ARG M R AdRiEine-
trfé&%é}?l(c f@I)é!k;ﬁarﬁrné %Wmﬁieﬁgar%ﬂastamﬂemﬁe@d JERIEG bedily

| actam or a 4- nmber’ed |aléor fully saturated
w@tt@ateeyene@cy@e rﬁrﬁu an$ ﬁgﬂernt?%e@p%@' r%éﬂ"m@turated carbocyclic

rfr‘\ epssd %Qﬁjlrb(o@t?hse@ﬂtl%ﬁ’alfyrs‘aﬁétﬁﬁilég WTh oﬁé‘ bf’ Hfbré’éubstltuents
rogen, wher aid | actone, sge and said

het er SEpines Rire RS piakemiggeines wis & Bf‘ee@ mprt'ﬁ forms grRongra
TR&RYISHEDSdgk 6?2 Bh Rihylehk iblidgdr am no group havi ng
attached thereto at |east aong ch ol g

sel ectel§ oxvaaR BHBINgEHAD FoRE AR nb \merw @B{ Ri"1ape each
%d@p@ﬁ%ﬂ r@?h%rﬁﬁén c@arfbah?dlr@w Yo, WNC?O) SRbEhaiRal moiety

C3- C8) cycl oal dr oxy

(Se'eﬂ@s')f&"ktﬁ‘ﬁﬂ@p @9§'aq'mf &h@b)éikb'a@TQS@'K%S) 3qgyleyy, acyh (-
g Séﬂlyll 9-0f0)RRCL-Cabikyl- m@wgt g@fbgbmyugm’@(tﬁ (@he) ﬁkﬁérhﬁho-

N0l ety () Optl onal one or nor
ﬁf&m@ﬁkg no-o@s@ewc'aﬂkx'@nm@s)aaylwlnt)g O r%%ﬁ'%ammo-
a{eteit@ém@b tdjgéwlsmﬁ\b AR Het?OSyICHBE ﬁ?hbet‘é@'pﬁhlélly or fully

selected fromthe roup consi st ng

Setwasy Aetemeycle andios-6 Mmemierd B@H?’WGE f@é saturayted carbocyclic

I_T’ / Jvﬁ’t?r@@é/do%&?% o&@nﬁ@)s@bgtﬁutémﬁ onélof ke substituents,
C3) al kyl sul fo

( C, - %é i%@s%ﬁftQW| togeahr{r(f@;m a 3-6 membered partially or fully saturated
%ﬁ)’ﬂc%k}lﬁﬁ' 4 @-@Mﬁerﬁﬁé&é@ﬁé(malﬁf cﬁ@ulﬁy's@ldrérte@ hettelﬁtlc}/&’hc ring, a 5-6

saturated heter ocyc arfia Yy ‘

JBRMPYER FCIORR KHBYY IS ‘EG m%ber%d?'@ﬂéwmgd WRefEr @aqarl?ﬁsay@tcy ing,

| shidOTtéroByrlid Mn% %Bﬂtlédtéﬂeaﬂwg éﬁdts‘éldlﬁﬁaﬂrrmg@r@optlonally substituted
substi tuents; harmaceuti cal lr{q accept abl e sal

CHBraRgror msye BUASYIUPAIS NG sais eftae s anckaa 1acte Wmowlv
hirsa ddditional heteroatom selected from oxygen, nitrogen or sulfur, or

Y is -NR*"-, where R*" is a hydrogen or a chemical moiety selected from the
group consisting of (C4-Cg)alkyl, (Cs-Cs)cycloalkyl, (C,-Cs)alkylsulfonyl-, (C;-
Cg)alkylaminosdlfonyl-, di(C4-Ca)alkylaminosulfonyl-, acyl, (C4-Ce)alkyl-O-C(O)-, aryl,
and heteroaryl, where said moiety is optionally substituted with one or more
substituents;

Zis a bond, ~CH,CHz-, or -C(R*)(R*)-, where R* and R* are each
independently hydrogen, cyano, hydroxy, amino, H,NC(O)-, or a chemical moiety
selected from the group consisting of (C,-Ce)alkyl, (C,-Cg)alkoxy, acyloxy, acyl, (Cs-
Cs)alkyl-O-C(O)-, (C4-Cy)alkyl-NH-C(O)-, ((C4-C,)alkyl),N-C(O)-, (C4-Cg)alkylamino-,
di(C4-C,)alkylamino-, (C;-Cg)cycloalkylamino-, acylamino-, aryl(C,-C,)alkylamino-,
heteroaryl(C4-C,)alkylamino-, aryl, heteroaryl, a 3-6 membered partially or fully
saturated heterocycle, and a 3-6 membered partially or fully saturated carbocyclic

ring, where said moiety is optionally substituted with one or more substituents,
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or either R* or R* taken together with R*®, R, R*, or R* forms a bond, a.

-, methylene bridge or an ethylene bridge; and

R* and R* are each independently hydrogen, cyano, hydroxy, amino,
H.NC(O)-, or a chemical moiety selected from the group consjsting of (C1-Csjalkyl,
(C4-Cg)alkoxy, acyloxy, acyl, (C1-C3)alkylv-‘O-C(O)-', (C1-C4)alkyI-NH-C(O)-, ((Cy-
C.)alkyNsN-C(O)-, (C:-Ce)alkylamino-, di(C;-Ca)alkylamino-, (Ca-Ce)cycloalkylamino-,
acylamlino-, aryl(C,-C,)alkylamino-, heteroaryI(C1-CQaIkyIan‘iino-, aryl, heteroaryl, as3-
6 membered partially or fully saturated heterocycle, and a 3-6 membered partially or
fully saturated carbocyclic ring, where said moiety is optionally substituted with one or
more substituents, »

or either R* or R¥ taken together with R*, R*, R*, or R* forms a bond, a
methylene bridge or an ethylene bridge; ‘

(i)  agroup having Forfnula (1C)

where R® and R® are each independently hydrogen or (C,-Cj)alkyl, and R is
an optionally substituted (C4-C,)alkyl, or an optionally substituted 4-6 membered
partially or fully saturated heterocyclic ring containing 1 to 2 heteroatoms
independently selected from oxygen, sulfur or nitfogen, _

or R® and R® or R® and R’ taken together form a 5-6 membered lactone, 4-6
membered lactam, or a 4-6 membered partially or fully saturated heterocycle |
containing 1 to 2 heteroatoms independently selected from oxygen, sulfur or nitrogen,
where said lactone, said lactam and said heterocycle are optionally substituted with
one or more substituents;

(iii) an amino group having attached thereto at least one chemical moiety
selected from the group consisting of (C4-Csg)alkyl, aryl(C4-C,)alkyl, a partially or fully
saturated (C3-Cg)cycloalkyl, hydroxy(C,-Cg)alkyl, (C4-Cj3)alkoxy(C4-Ce)alkyl,
heteroaryl(C,-Cs)alkyl, and a fully or partially saturated heterocycle, where said
moiety is optionally substituted with one or more substituents; or

(iv) an (C4-Cg)alkyl group having attached thereto at least one chemical
moiety selected from the group consisting of hydroxy, (C;-Cg)alkoxy, amino, (C4-
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Ce)alkylamino, d|((C1 Cs)alkyl)amlno (C4-Cy)alkylsulfonyl, (C4-Cs)alkylsulfamyl, d|((C1-
C3)alky|)sulfamyl acyloxy a partially or fully saturated heterocycle, and a partially or
fully saturated carbocyclic ring, where said chemical moiety is optionally substituted

with one or more substituents;
a pharmaceutically acceptable salt thereof, or a solvate or hydrate of said.

compound or said salt.



