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PYRAZOLO 1, 5- Al' 1, 3, 5! TRI AZI NE DERI VATI VES AS

WE2NMABISBIO D RECEPTOR LI GANDS 5 FI ELD OF THE | MVENBRDE00269

The present invention relates to substituted
pyrazol o[ 1,5- a][1,3,5]triazine conpounds as
cannabi noid receptor ligands, in particular CBl
receptor ant g(gﬁonl sts, and uses thereof for treatin

cannabi noi d receptor antagoni sts. 10 BACKGROUND
(besity is a major public health concern because of
its increasing prevalence and associated health
risks. Cbesity and overweight are generally defined

Cotal ody fat and 15 BPFRHENVENTIONG FLe” ek or

di seagte fidbentineahtion @latds by subsithted psvyr&zblggr 8s
d|V|ded by height in nmeters squared (kg

elld xeltdaiine sompeupds By caanphiwid éﬁ,ce@t@hhgazﬂfiszm@aﬁlgﬂar

@ﬂ%ce@@r é?ﬁggbﬁ%ﬁa?n onaFg ﬂéé\r}rétogﬁ{f trtbea‘?mgsd d%o def)nd’%ﬂons

lansltortdm&de@ modakbted ny|cdahabmsmbmcbbmrladﬁm<brﬁ$tsat i on,
Eval uation, and Treatnent of Overwei ght and 20 (besity
in Adults, The Evidence Report, Washington, DC. U. S.
Departnment of Health apd pueHvi ces, NIH
publication no. 98-4083 (19 The increase in
obesi Qbasiy s amoepmblbdtmlﬂae:omrbetrhbe@wesﬁu|tsen¢reaising
ri sks associ at ed th opesi %%/ i ncl udi ng cor

r Y

RESEentecand assagiatey ded hﬁ'§ Obesinprnd pysveidit aigsenerally

aefihdd B? ’bo@?‘%éﬁ iAgax ?BM? RBRhABORela#ed with total body fat and
osteoart hri al | der di sease, depression, and

estimatas therratative rlé&@édnsea§© BM! is ralstieted by weighi s kilograms

BEEhEReREC 5T Rl o RatBOR Y VeERebiyis tugelydeined

@8 4SBMY bf RELLYKgh% and @BEbIty 13 tyb»eaugndémboﬁwtawmo
ayt_a significant econom c and Ychosom al, effect

bg}o ng'ocPeeye.gsdiationadieait.d-ung. ﬁ@ég@ow-l nstitg Glnicalo
%@@&T&@C @%Iaeh@%h@n Lﬂél@é’t orl. 8h8Sr rea@%:%‘ %Z\%rwelght and

I'S now’recogni
Cbresity in Adahas‘léwa Eademw&epeﬁt V\tasdaatgkmmtD(EnUnﬁadM;mrtmmt of

TesgRiaLed healdh fisks,, ALLough wepghtehosgehs 20 VO
The increase in obesity is of concern because of the excessive health
risks associated with obesity, including coronary heart disease, strokes,
hypertension, type 2 diabetes mellitus, dyslipidemia, sleep apnea,
osteoarthritis, gall bladder disease, depression, and certain forms of cancer
(e.g., endometrial, breast, prostate, and colon). The negative health
consequences of obesity make it the second leading cause of preventable
death in the United States and impart a significant economic and
psychosocial effect on society. See, McGinnis M, Foege WH., “Actual
Causes of Death in the United States,” JAMA, 270, 2207-12 (1993).
Obesity is now recognized as a chronic disease that requires

treatment to reduce its associated health risks. Although weight loss is an
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2 inportant treatment outcone, one of the nain goals
of obesity managenent 1is to inprove cardiovascul ar

wa@ee4ietsabol i ¢ val ues to reduce obesity-rel at eRCT/IB2004/000269

nmorbidity and nortality. It2has been shown that 5-10%
| oss of body weight can substantially inprove

i N M A —

lmsla lmpedvé batdievascliffvandheribols @blue%%%ueee bBeQﬁﬂif’elated
reduce norbidity and rmrtalfg/ Curre
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food intake by reg atl
reglucerwieight by inpluirensatisty or chmasngdjlemry féﬁr&%dr?lﬁtin of

SH0ELY aphelBA By BEing Siaptindevqis of norepeptrine,
gelidnih PEOBOAN. F&%X@W@r@ﬁﬁumaﬁ@ oPEsgﬁWHtréééstP pes

mazi ndol , and phenterm ne) act ating cen
hBr &b ﬁ@@ﬂﬂ aed éﬂandcﬂoadnmerglecmmmss cﬂdmreagés fdoel mtake by

V\mt gét%%r §§§CB? Ne E.[Ehgf Brug L stmeng’ ©
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g@%"%ﬁfﬂ?‘ﬁg'ﬁg"gﬁﬂ“%?“;ﬁfm‘%m@ S A on: (R ReS
C

54), 4f19BHes (1996 s&dfﬂnqrﬂlélageﬂmé&ag methyl?r@monmg t
ent s (0]
Bt Whafliiferafnd MERBLEN Bhe dharf@RRbS) HATY

IModelatiegesenitng) nCGbinepinie sval dopaaie @ceptors through the

t / oni sts have been suggested as
ag’t"gfﬂt%%? > I&?‘ﬁ%’i‘?% 88 gHlder adernergic weighidaserisugs

ﬁ%aﬁiﬂ Fﬁ?fz'kf'?e'é@é‘ﬁé”@%?éﬁ?%? o pRepiiiz2E{e);ficn strongly

erRgagean dcammmenmﬂdw(ay:ﬁla)“e Iﬁedepggr |$cbmcrg(|arg?ﬁoo(lj because of the

- 1 )

(¥ SBRRR LIRS FeslifmEe, S Seevagning Josneraiheraic
sgamebisseid ré’gﬁl\.g %tnt@%%@@nger éb%l%bﬁ?%uzf% 6. a

PL113 PL117 é Simand, J.,
CB1 Marme&ﬁemlb/dC d esmnebinaid e@mmt@tanthomsts/meeme

S L TR N
ag Arhbna!oﬂ/lvaarwi; ‘SéleCRE Indlibifien 6ABLBRISE drfePiihanol Intake
e§%ﬁ4?'rf? 6, ! e?n }\ntagomst of Central Cannabinoid (CB1) Receptors,”
Psychopharmacol, 132, 104-106 (1997); Colombo, G., et al., “Appetite
Suppression and Weight Loss after the Cannabinoid Antagonist SR1 41716,”
Life Sci., 63, PL113-PL117 (1998); Simiand, J., et al., “SR141716, a CB1
Cannabinoid Receptor Antagonist, Selectively Reduces Sweet Food Intake
in Marmose,” Behav. Pharmacol., 9, 179-181 (1998); and Chaperon, F., et

al., “Involvement of Central Cannabinoid (CB1) Receptors in the
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WO 2004/ 069837 PCT/ | B2004/ 000269 3 Est abl i shnent of
Place Conditioning in Rats," Psychopharnacol ogy, 135,

WQ200488B3711998). For a revi ew of cannabi noi d QBIT/EB2A04/000269

CB2 receptor nodulators, s&e Pertwee, R G,
" Cannabi noi d Receptor Ligands: Cdinical and
Neur ophar macol ogi cal Consi derations, Relevant to

Estapiishmeany obPaas /e pnditoning im&msﬁ@mﬁqﬁu@mg@mj 35,
| AR -1571.(2 .
RS2 (19089 pob p fuishSrtdmibidie vt apd CHL K RO e

inesddaton® rseecPértwee VR. GNEC aaM shihGiaRES3HOCL ighAASs "Etical and
for reducing or preventin wei ght-gain. In addition

NeusgRiarmacolegical Gorgiderfions, Relevantdo f#eee Paug Discovery

i I ol 0} §
IRk 8 OBl T NSt s miBT Sohn,
i n t hétbougk dn\Eistigationsary oigairias liyerbQAillH@ste eaided for'a
ear age bagna?ttrl buted to al cohol abuse or )
ﬁ‘éﬁb’@:ﬁf@ﬁ ¥e apd sefe therareutigeaimeitdar (RAUSING eloprsveating

MRSk mpai red notor control and decision naking,

cancer, liver disease, birth defects, heart disease,
dr ug/ dim additién itmbbesity, tlere,alsmexistsan anmetneed for treatment of

SR anTE SARABHE AlierS Abrpayataly 4o Ml Foncant .4
hifion GRIMRER In Bk GhiRNStatdédt AKSroxitiste 600 WealBer year
1417 qgwn to

receptor antagoni st SR- 6A has been s _
hieye leen |alinbeieg teteheotsll abusakedependeanseantenalti dsksee,

SR80 g ol et bietieuTRoRL R Tndessas
Geakingtcafean avemdiscadeTBlnh Refeer! AkaH disease, drug/drug

Psychophar macol , 132, 104-106 (1997). Fora review, see
Mia@sHans, wancregiitis @nd, inteseersanal pipblams: Sladigsdiave de

SBac308 iAo PN R el O Aol n o
fAbntndxlaif ieﬁhﬂlno% g{tﬁke.IBﬁe éﬁ(ﬁ)gd&ﬁﬂ@ C%ré@aﬁ@@nt?g@r&ﬁ@l S

I ol apuse or naence gener al, surrter rom
ﬂ%ﬂﬁ@ﬁ%ﬁ? kel %P“’Béf’iﬁ&ﬁ‘aﬁ%@ﬁé)? sihgrPLintake Inrigisenst ice.
SR8 Ariche ! B SRS il EPEGORRE S Mhanc) gk by
SRt 6] arv Antagomigiod Wemdral Canpabindisl (CB 1HFdreuspiors)”)

a0kl eafical 35 RRThH (LAEAD Sbed 1ARITAE Punguna, .1
and B.S. Basavarajappa, “Are Anadamide and Cannabinoid Receptors
involved in Ethanol Tolerance? A Review of the Evidence,” Alcohol &
Alcoholism. 35(2) 126-133, 2000. "

Current treatments for alcohol abuse or dependence generally suffer
from non-compliance or potential hepatotoxicity; therefore, there is a high

unmet need for more effective treatment of alcohol abuse/dependence.

SUMMARY
The present invention provides compounds of Formula (1) that act as

cannabinoid receptor ligands (in particular, CB1 receptor antagonists)
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R R NR2 (lI) wherein Rl is an optionally

wG@aipsnedsat ed aryl or an optionally substitut edPGI/1B2004/000269

heteroaryl (preferably, RL #s a substituted phenyl,
nore preferably a phenyl substituted with one to
three substituents |ndependently sel ected fromthe
group consisting of halo (Rfeferably, chloro or
fluoro), (Cl-C4)alkoxy, (G- C4)alkyl,

hal o-substituted (Cl-C4)R Nf refe{ably
fluoro-substituted al kyl }, 0, nost
preferably, R is 2-chbeof , 2-fluorophenyl, 2,4
i o di chl orophenyl, 2-fluoro-4-chlorophenyl,

2-chl oro-4-fluorophenyl, or 2,4-"difluorophenyl); R2
is an optionally substitutedlzryl or an optionally
substituted heteroaryl (preféerably, R2 is a
suiteseint ut ed phenyl, nore preferably a phenyl

b d h b
® nop i a0 ghtiogp Y SubSit B AE OR8N phliGRA Rerrstitvted of
w&og@n %r‘é‘?@@bﬁ/aRG"% Qrs‘i?lb@huftédl 9heb.y| Kn@re %@H@M phenyl

[ kyl | 0-substituted
(spbeﬁtet@cbwh fonede dhregtsitbistiteands mdeplepden&waeleymd‘rom the

A3n BDBRR) 4 haltolelofiiy BB dlogs) (Fregriakony, (Cr
3 Slkpu hébLéuHsﬁmté@%CF@weilkw preﬂérado@ fludeé)ldstitited aqkyl)
R4 |s (i) a group aV|I%d§Forrru a (IA) or Formula

@nd qyanoNTRSHPreferakiiy aaqlﬂiorqnzhen #-flugegphenyly 2,4¢
dichlorophenyl, 2-fluoro-4-chiorophenyl, 2-chloro-4-fluorophenyl, or 2,4-

difluorophenyl);

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-C4)alkoxy, (C4-
C4)alkyl, halo-substituted (C4-C4)alkyl (preferably fluoro-substituted alkyl),
and cyano, most preferably, R? is 4-chlorophenyl or 4-fluorophenyl);

R3 is hydrogen, (C4-C4)alkyl, halo-substituted (C4-Cs)alkyl, or (C1-
Cs)alkoxy;

R*is

(i) a group having Formula (IA) or Formula (IB)

~
| O R4a
>( ﬁ<R4b RY RY
Z_, X Z\Y/X

1A B
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z"Y'X z~Y~'"X | A 1B W 2004/ 069837 PCT/|1B2004/ 000269
5 where Rd4a is hydrogen or (Cl-C3)al kyl; R4b and R4Db'

w@ae®4m0688B7 | ndependent |y hydrogen, cyano, hydr oRgT/IB2004/000269

am no, H2ZNC(O) -, or a chenmi&al noiety selected from
the group consisting of (Cl1- C6) aI kyI (Cl - C6) al koxy,
acyl oxy, acyl, (C-C3)alkyl-

( CT- Ghatekpita |B||'HryG€@en of @ @Igl)hﬁiykw ) 20 AO-, (C1-
Co6) al kyl am f"ao C4)al k 2am no-
( C3- 08) cchoa?BlR@' maﬁ%each mqﬂp@mﬁatly hydrogen cyano hydroxy,

o) S NN B G endiflca] AR Setecid flofy

ek L??’“’itgﬁj‘?@(ﬁé@é)a"rk&@Oﬁc.ﬁlﬁf‘?ﬁmmﬁa@” “fé??’”'ky' ©
?m.b Loy é@rpemwﬁ &85 (G e riBE: Tor

\?\nut tswt Eﬁ}éﬂ&l&n a&%f’zaﬁ{ '”ﬁ@“"ﬁ%ﬁed@q‘%{ hyI ene

br i dgacylamirugs, atyl(@emealkylamgao- )heteroar;tl(ff:ndC4)atBlﬁ2{tH|2l0 aryl,
where R40

?Ldé&é&%&é% eh% @rrgsg}per%c;/ Qﬁ%laﬁp{ﬂ] ?@Weﬁg;ﬁtﬂ% %e‘ferocycle,
H2NC( Qhg 2 86 rﬁerrfb@?éﬂ %thaﬂ?'o?h)’llysﬁt?ﬁdt@di c?fb?iéyb@‘t?rmg,

group consisting o
acyl ow}ner@syid moneiy &I)mldngally @ngmyted With 00#)GHIRGIE- NH-

"5 gﬁ? )al kyl)2N-C(O) -, (4 -C6)al kyl ani no-,
dI(CI u | ani no-, (C3- 06) cycl oal kyl ami no-,

acyl ami no- or air(I€P FREABRbH YOGEThBPWIth R*, R, R¥, or R
het eroaryl (Cl- C4) al kgl am no-, aryl, heteroaryl a 3-6

nenbefamsabeng) ayneﬁ ylene byidga gf ap ethyienePEdgRl e, and
a 3-6 mn?@%%db&?dtbﬂ £y oérf HR l)@;?‘ gr%%ije R4 ?nd R* are
| I e |

car bocycl i ng, wher é opt onal

subst ietgh éttiependenthe hvdrd@ehecgzam:‘;thyﬂuwm ammo HQN@@)-, ora
R4o or R4c¢' taken toget h?r vvlth Rde R4e' 5%4%
25 f oFhemica SirietySeheqiRg fame hﬁg%@ mnsmnst%ﬂpé&e alkyl,

T oy o el
cyano C(By-4r (GyCatkiyhe-CNE((On- Ce)aldxylammheml &t noiety
sel ect e9a|l£§lgm|rtlo-e(Cgs-8U)%yglggﬁ<ly trr'urr]l - cyfamlno-, aryl(C4-
Cs4)alkylamino-, heteroaryl(C+-C4)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,
or either R* or R* taken together with R*®, R*, R*, or R
forms a bond, a methylene bridge or an ethylene bridge;
Y is oxygen, sulfur, -C(O)-, or -C(R*)(R*®)-, where R* and R*
are each independently hydrogen, cyano, hydroxy, amino, HoNC(O)-,
or a chemical moiety selected from the group consisting of (C-
Cs)alkyl, (C4-Cg)alkoxy, acyloxy, acyl, (C4-Cz)alkyl-O-C(O)-, (C4-
Cy4)alkyl-NH-C(O)-, ((C4-C4)alkyl)2N-C(O)-, (C+-Cg)alkylamino-, di(C+-

Cy)alkylamino-, (Cs-Cs)cycloalkylamino-, acylamino-, aryl(C+-
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C6) al kyl, (d -C6)al koxy, acyl oxy, acyl,
(Ad-C3)alkyl-0C(O-, (C1 30 4)al kyl-NHC(O -,

W@ ¢@109%3al kyl ) 2N-C(O) -, (C1-C6)al kyl am no-, dPECTZIB2004/000269

C4) al kyl am no-, (C3-C6)cycl®al kyl am no-, acyl am no-,
aryl (G WD 2004/ 069837 PCT/ | B2004/ 000269 6

C4) al m no het eroaryl (Cl- C4) al kyl am no-
ot or CHg RYIBRAS eI G- GV B Yo AN npiproal, a 3-6

s at ur at&d), Bﬁéoeﬁ&@.gﬁy Br [)ng%améfe% h%ﬁ%fe R prdsadly

r fully saturated car yclic ring, re said
noi et ynenabemd mmbllyosﬁﬂigtsatumteﬂ earbocyclie rmg wihere said
substi t ue 2

6 ek plerrl Py fNea iy oadSh eraaubstiuents, ™ °
het erocycl igh R Bid I@“dﬁaﬁeﬂ‘i‘(g%égﬁ&dfo'rﬁcé 8P rrienilSbreBipaftially or

4- 6 menbered |lactamrin re said heterocycli
ring, fulb wtu@edm@temcy@can@ @ch-6 mambered lactpreer Bng, or a 4-
optio aII sub iltu substit Hnts

and s inghghiieaf geiEhe Edion YBE: PRt Gne
10 Co'ﬁhg'éhcﬁélaladé’d:tbhﬂws‘ﬁ af@bﬁﬁ&ﬁll?@u@%hﬁﬁé&%tﬁfdﬁ@ or more

oxygen, "nitrogen or fur, or Yis - , Where R4d"
is a ﬁybstﬂg@n soanciseildastene ringi mq/salgéa@atreung pptienaly

gr 0”?;5;39@"1 %@u |t%r]aq tte @é%%%%cfe?nﬁ%)s&%gﬂabﬁ%gen or

d| (G sihEUICB))aI kyl am nosul fonyl , acyl,
(C1-C6) al k .and heteroaryl wher e
sai d noi et ‘SS_I%U oM’é’!eIr %?Jﬂ§lal hyAregenpt A dhediggl moiety

o R PR {18 e ol BnsiRlfg of FERELFIAC:-Coloycioalkyl,
I ndepéﬁd@mzlgylbvlﬂwrQQﬁ(Q Gﬁmlamtvwsmdflpnylarﬂé@ )

Of_a C e om e
gr oupa?HEY'ém'%sl@W&a‘d@)%%my Eﬁ @gé)al Ry
acyl OhléterQQWI wﬁ@ﬂe‘ Qéj %dﬁéﬁy‘ %ﬁl@hél@lsubstltuted W|th one or
c4) al kyl - 1-CAyal kyl)
(Cl - CB)@BI@H@ Uﬁﬁlis dl (Ci- C4)a| kyI am no

o) L R DAL Oy o e na R
het er @fs whch mc?e;ﬁnaénﬂyn‘p@wo@@npayém@lﬁyﬂr , larhihy, HzNC(O)
saturated heterocycle, and nbered parti al
or fuPrg Cém'fsak rél@leé&sgl@@m fr@mrthﬂgrowh @pgsng;tangj of (C1-
g‘a'bg: o Zen Pte 26U BE Ik tefesh, Ve RARyIMD-ERIE (Cs-
Cs)alkyl-NH- C(O) ((C4-Cy)alkyl)2N-C(O)-, (C4-Cs)alkylamino-, di(C4-
Cs)alkylamino-, (C3-Cg)cycloalkylamino-, acylamino-, aryl(C4-
Cs)alkylamino-, heteroaryl(C¢-C4)alkylamino-, aryl, heteroaryl, a 3-6
membered partially or fully saturated heterocycle, and a 3-6
membered patrtially 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
R* and R* are each independently hydrogen, cyano, hydroxy,

amino, HoNC(O)-, or a chemical moiety selected from the group
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or either Roe or Roe' taken together with Rob Rob Roc,
or Roc' forns a bond, a nethylene bridge or an

we@rdwgleass? bri dge; and 30 R4Af and R4f are each PCT/IB2004/000269

i ndependent |y hydrogen, cyaho, hydroxy, am no,
H2NC(O)-, or a chem cal noiety selected fromthe group

20 4 7 i St f
10 2068 ey T RSO0 6907 DB EL oo
e P e i i
di ( c1%3§]%}h§9%% ﬁﬁ(aq&&eww &%@)%mqa’d}txlamim-,
ST M Sl Wy iy amipo- o
3-3 r‘rélﬁhgoeryl,pmﬁtﬁdmdny?@eld}‘pairﬂimlyfsca'ltfluﬂyasattmr@tettid‘(fjewrmyae,

a - er rtla r u S ur at e

car bod)r S TR bereh ekl ay My saated s o
subst inhgr€ daltd fibicP®s BptidAHIG subLiiBitdd g@ﬂto?re & mgbréc her

Raf or Roe taken together with Rob, Rob Roc or
10 f opHBstiugnisd, a net hyl ene bridge or an ethyl ene

bridge; (ii [ F I . , R7RG
15 wher o, e STISHR By ¥R SR el R 1 B

( C1- Ciyreddy bonand nidthiynabridieel sl bthyReMesShridgd: ed
(C|-C4)alkél-, or an optionally subsfituted 4-6

menber ed p8bti allgrodp hayingFermuladi®d het er ocycl i c
ring containing 1 to 2 heteroatonsg i ndependentl|y

sel ected from oxygen, sulfur or trogen, 20 or RS
and R6 or R5 and R7 taken frma 5-6 nmenbered
| actone, 4-6 nenbered |actam or \a,4-6 nenbered
partially or fully saturated hetBrocycle containing 1
to 2 heteroatons independentlyI sel ected from oxygen,

sul fur or nitrogen, where said=actone, said |[|actam
and said heterocycle are optionally substituted with

o o, TR ST gl RGBT A,
sel ecaed R'rigran pptiopallysubstitited (0 gCajalkysi, oE2nadgtionally
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 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(C+-Cq)alkyl, a partially or fully saturated (C3-Cs)cycloalkyl,
hydroxy(C+-Ce)alkyl, (C-Cs)alkoxy(C4-Ce)alkyl, heteroaryl(C4-C3)alkyl,



aryl (C1l-C4)al kyl, a partially or fully saturated
(C3-C8) cycl oal kyl, hydroxy(Cl-C6)al kyl,
w@ ao408at koxy( Cl- C6) al kyl , het eroaryl (Cl- C3) aP&yyiB2084000269
2004/ 069837 PCT/ 1 B2004/ 000269 8 aryl, heteroaryl, and
a fully or partially saturated heterocycle, where

id ' I bstituted w
ubst Pael Sl ShE LAY 6% PRt hraralit hohonife mhre
or di Salhlyfhéi@tyl% (V]ﬁiﬁham SUESﬂFtbfé@thh @netd?lrMbTe QLrlbstltuents and
gnyl, and R2 is phenyl or mtoly
BF%’H#?&E@@E&& ot atbé\éﬂaam%oedleihylmrr@whea R)rleqhhlegybfb-
hydr at f
00 bR MR, s Pl BBarBUR Th Sor ﬁe? ’

5 enbodamlarmai:emﬂmalIpree:&eptablélyélﬂthé?éof a m@ﬂﬂs%
For nul a g)l Iﬂ{% provi ded. R4 a N 1 b) m
CRBRPHNG T HisSalt a2 S @teecprrmm@tem e crEouNd tresalt or
MeEpred ﬁj‘g i ndependently hal o, (Cl-C4)al koxy, (Cl-
C4)al kylY, hal o-substituted (Cl-C4)al kyl, or cyano; 15

n andlrrralmtheeamlbodnrdemtemfcthelplraséht nrivantloa a%%mc%und of

(Cl ),al kyl, hal o-substituted (Cl- al kyl ,
P%ﬁ'dr?@%e(n ; and R4 is (i) a group having

For mul a (IA) or Forrrulﬁ4(lB) 0 R4f N R4b R4Af R4aR4b
R4f')' )<R 4b' RA4f R4/,\ ~Y'X z'R*®X A 1B

//N
NZ NN

2a
10 R

(1)
wherein
R, R™, R*, and R® are each independently halo, (C+-Ca)alkoxy, (C1-
Cq)alkyl, halo-substituted (C1-Cy4)alkyl, or cyano;
15 n and m are each independently 0, 1 or 2; )
R®is hydrogen, (C1-Cy)alkyl, halo-substituted (C4-Cy)alkyl, or (C4-
Cy)alkoxy; and R*is

(i) a group having Formula (IA) or Formula (IB)

-~
@)
4 I 4b 4f R4a 4b
R >‘/N R R R
1A 1B

20
where R* is hydrogen or (C4-Ca)alkyl;
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20 where R4a is hydrogen or (Cl-C3)al kyl; WO
2004/ 069837 PCT/ 1 B2004/ 000269 9 R46 and R4b' are each

w0 nabepessdent | y hydrogen, cyano, hydroxy, am nRGCT/IB2004/000269

H2NC(O) -, or a chemi cal noigty selected fromthe group
consisting of (Cl-C6)al kyl, (Cl-C6)al koxy, acyl oxy,
acyl lkyl-O-C(O-, (CG-C4)alkyl- NHCO -
(Cl Cﬂaﬁl@ﬂl%@wr@(@h ln@fﬁwer@@rleMdmgm{:yano hydroxy

, SIS Gl s e TR I Bgonsiotng of
@ma»axhammocaamy adyesRy, %W'(C@ﬁalﬁspf@@@{;ﬂtc -Cq)alkyl-
I 1y ul | sat urated ~heteroc é
R B (kY PN O (G §a)ak&éar|ém%a«6q)@¢alkyd();ammo-
{6 PRy L BB Yigen, S9N GRREgEHiRhy bl -

Ca)edkylamm halyl Viigtébroasg, &48es mé?ﬂbere@r pdrfially oF fmly%atdr@ted

B a meth ne bri dge, or an et ene bridge; X is
eg'iﬁﬂayc'e 6 grerbgrrdNartaly or fteﬁMéawraJm eathogymlic ring,
glrl;]%rrgééﬂ %eékﬁfd?falllgﬁgpngtg tﬂﬁﬂﬁf‘wnﬁ% %Oor rﬁ&%{ é)u(yﬁ/e‘ft fyents,
the gooejheoRelartRigakén (@eths) withyR*e se@f )l K dorms a

E?qu Oxﬁﬁtﬁ@r\é"ﬁé g@@;:s ')gfle lé\ééy'é?lscéﬁ )2N 15 C(O) -

(@ | 4c ¢
(C3 %Ig fé%’ﬁ“kgp%ﬂ%é 6F.- Cg@"?ﬂ#‘y%a%@% R* and R4 are each

mﬂpemew Yy drpOaR GYENo, hudmo@aamum@;ﬁm(mwmmnmcm

AloVoty el eE FR s ot daioRTu8" (Gatiae s5r CrkaRy,
GCylbw Lellcgﬁgﬁw@gﬁE}élsla{%(g)ﬁc(%fm)amgmm@(@ )-S RCI-CDARYN,N-
92@);& f@u@n}%&yy%'@r di(¢ hew)atiadaminara(Cs-Calkpeloaliytanhiao-,

g, Al e MinD et Sigau s pafl BBt e e
h@((je@)awl W3-|6®ﬁﬁ4tﬂ>)?f®ﬂﬂabtlally\mlﬂﬂly%§aium§d Rétbrodydte, HAFH 3-6
R oAl O O PRI atee B go el ie hagwhp G aiFanoiety is
8;5%"9%&%‘5 é‘k?vs/ﬂﬁ chrCFﬁF)Pé 5\&3 ith&his 25 C6) al koxy,

acyl oxy,

(Cl - o3 alltfh@rlR e B(“Uaken(t@g‘&themx)lm FR‘%FL RZN— RY @r R* forms a
ST e st RagbitE = (=

) o B 10 SN oo
eagh ingepgndently hydrogen cyano, hydroxy, amino, H,NC(O)-, or a
chemical moiety selected from the group consisting of (C1-Cg)alkyl, (C4-
Cs)alkoxy, acyloxy, acyl, (C4-Cs)alkyl-O-C(O)-, (C4-Ca)alkyl-NH-C(O)-, ((C4-
Ca)alkyl)oN-C(O)-, (C4-Ce)alkylamino-, di(C1-C4)alkylamino-, (Cs-
Ce)cycloalkylamino-, acylamino-, aryl(C+-Cq)alkylamino-, heteroaryl(C-
Ca)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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heterocycle, and a 3-6 nenbered partially or fully

saturated carbocyclic ring, 30 where said noiety is
W@piosoemBt y substituted with one or nore substPCT/EB2G000269

WD 2004/ 069837 PCT/ |1 B2004/ 000269 10 or Rod and R4d'

taken together forma 3-6 nenbered partially or fully

saturated carbocyclic ring, a 3-6 nenbered partially

or fubd R saidiRAT takenrtegemecfmm a ¥6 mrgembe&obpaiﬁﬁ{b}e@'éfﬂ“y

red | act

%ﬁ?@rta?%fsra%yp@c o0 SRS B0 ol seies
14 %Fda%né hgg é@% mdrSereadh@BhEirihg, BF 8 ABthamdkled lactam

strtute one or nore substituents and t he
riireg; tvdmerrerthe g:aabmbyphte ringctharhateragyelin fivmdhejacione ding and

(e lactpTiing arS GPIGHIRRRESHiGd Bl 81 URTE 5y B 808

tﬁqu@t@h@alnq@h&me @@te@ﬁhﬂg optibABN bentafrosm addhivhat i ng
of (Cl-C6 C3-C6) cycloal kyl, (C 10

h:a)ema«tws%ele@he;dl from ORYQERR)Hiregem AT RBEWNL Pbny | -

d A ony |

R R R ogegtidns hepioa ey speeed

W@ﬂg&?étgréu? Q:@ht%i@ﬂﬁd_; by (SHC§)‘a|Il¢yIJ,t(e)§ @g)cycloaikylg ZC"“” e

supstituents IS a e

am@ww@nahdwgwamy@r@aeﬁul fomthe SR P YRt
e s Sé}%@ I%@eroarﬁf vﬂw&@%‘éﬁ&ﬁqmety%

Phie group consi sting of
()ﬁlor@lyedl}bystltuté@mﬂtﬁﬁjrml draxpre aulysttbugntsacyl

.8, G Wl o

acyﬁ nfiend) K%‘?'@’?Jb Cyarbcﬁz@ﬁ}xyyghm% WJWQ@‘)O or a chemical

am no- | am no
hm@ymithed:ﬂomm WuamqmslstanWI(Q Ouialleyl oty yEe)akkoxys

d I

8. 2 b wa P B G e FR GRS P B Caamgfn-
e@oswwg‘-bgyalkylamncm@a(@&)aiky‘r@mmm (Gs-Colrytloakdylamino-,
substituted with one or nore substituent s or eit he[
payamings entldkeqs eliyyiariap- isteroany(C rigplalisdamiso-, ary
P T RN BR R R TN ol RbapLie P 2 3-0
mehhiogea, pariianoor fuyigsetyrategintarbocy it rlﬁ@N@(r@)e saigr maiety is
chem cal noiety selected from tg§qltaroup consi sting of

pg&on@bo%rh@wute@ aith@)aPkaere SYRFIHRYS: acyl |

c 4c’
((CT %hhé Zﬁgé?kéﬂf@%ﬁ é‘l)‘g?ﬂi‘(ﬂ rﬁ%w or R* forms a
gohgla méthv'e%babﬂdge or arcahylesedyridigsalakgll ani no-

acyl aﬁ.“pgnd RQF Xlre eachci4 d%lpEXden y hydroggﬁ ecr:yaahoy M/goxy, amino,
H,NC(O)-, or a chemical moiety selected from the group consisting of (C+-
Ce)alkyl, (C1-Cs)alkoxy, acyloxy, acyl, (C4-Cs)alkyl-O-C(O)-, (C4-Cs)alkyl-NH-
C(O)-, ((C1-C4)alkyl)2N-C(O)-, (C1-Ce)alkylamino-, di(C4-Cs)alkylamino-, (Cs-
Cs)cycloalkylamino-, acylamino-, aryl(C4-Cy)alkylamino-, heteroaryl(C+-
Ca)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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C4) al kyl am no-, aryl, heteroaryl, a 3-6 nenbered
partially or fully. saturated 30 heterocycle, and a

wR2@4meashered partially or fully saturated carPODIBA004000269

ring, where said noiety islloptionally substituted
with one or nore substituents, W 2004/069837
PCT/ 1 B2004/ 000269 11 or either R4f or RA4fl| taken

t ogetdrasithair R GUR" Bkbh tdhfsther witd 'R oRs R®, ok, foams a
nmet hyl ene bri dge or an et hyl en&lgrl dge; (ii) a group
Wﬁg"”? Wienebpqgs oRgn etufien 9% | C where R5 and R6

are or (A-C4)alkyl, and
R7 i E("ﬁ): é]gélé gi ﬁﬁ}hbﬁ?g%gié;ﬁgg ituted (CT-C4) al kyl -,
(C1- C4)a| koxy(Gi - C4) al kyl -, (CR®

C4) al kyl am no( G - C4) al kyl - 6

di (C1l-A4) al kyl am no(Gi - 04‘)(3 -R" or a 4-6 1o nenbered
partially or fully saturated hgferocylic ring
containing 1 to 2 heteroatons I ndependently sel ect ed
from oxygen, sulfur or nitrqgen, or R5 and R6 or R7
taken together forma 5-6 nenbered | actone, 4-6

menbered lactam or a 4-6 nenbered partially or fully -
where B addikb aneceaali isdepemderitlyi hygiragemop (Ge e cansd R is

b RO £ ST SO S -

08y RN opC AICS zam}u cuxwm)amym.nbg@pm)mm one 46
nor e “substit uen (ii1) an am no grqup havin

me«m@d periialiner fally Faeated ieemenicand caplaRipo 1 to 2
?%§H’E4§1§gbéngerqry°§ég?cft88?ﬂo% b%’?éﬁ dutfur Sghﬁlldg;ﬁln

rally or’Yul'l'y saturat
(CS C8) Ry ahdakkyit R’ l’a#@hdbgéﬁer(ﬁr)mlalﬁﬁfi méBbeal lactone, 4-6
C3) al koxy( G - Co) al

menebesgeyactagh dpr@ 4@ rp9 <§ %/qai{y oy Tl ﬁl\/t #éfd&ﬁg Hé grocycle
E&Iut%[ %‘i'tg 2 @atBH% ingé n%ﬁﬁérﬁlg%%ﬁécﬁ@@lfﬂo)‘n Xy g(en sulfur or

subs one or e substituents
(itibgeh) whieye sald Ieﬁlon€6$aUHa¢t9m nod agudmxemyatet a@rmjlonally

t her Ieast one chenj cal noiety selected from
§H%S§W@G;W REE LM o?“bﬁ%iﬂ 25 (Ci - C6) al koxy,

am nof(” Cla@@rﬁinby rélp 'h‘évrn@' e(tfe@he@&hér‘éw la} fgEsB®NE Ghemical
C3) al sulfonyl, (Cl-C3)alkylsulfa

didigtgBeE3tad ki) e grompl consisingof, (Ca—Cs)aIkyl aryl(C+-Cs)alkyl, a
partially or fully saturated (Cs-Cs)cycloalkyl, hydroxy(C+-Ce)alkyl, (C+-
Cs)alkoxy(C1-Ce)alkyl, heteroaryl(C4-Cs)alkyl, aryl, heteroaryl, and a fully or
partially saturated heterocycle, where the moiety is optionally substituted
with one or more substituents; or

(iv)  an (C4-Cg)alkyl or (C4-Ce)alkenyl group having attached thereto
at least one chemical moiety selected from the group consisting of hydroxy,
(C4-Ce)alkoxy, amino, (C4-Cg)alkylamino,-di((C1-Ce)alkyl)amino (C4-
Ca)alkylsulfonyl, (C4-Cs)alkylsulfamyl, di((C+-Cs)alkyl)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;
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partially or fully saturated heterocycle, and a
partially or fully saturated carbocyclic ring, where

W@ 200d/06488Mi cal noiety is optionally substitut eRCTHRE2004/000269

one or nore substituents; VW@ 2004/069837
PCT/ 1 B2004/ 000269 12 a pharnaceutically acceptable

't f d fth d or the salt,
or o STirEca iRy Bobiot Aa B wbrorhed Shite or
cbmpeundrdighe éanr@fsébﬁfatec@m@gafé &f thb%n?ﬁ&ﬁ the salt or

i nvention is a conmpound of roula (1) or
the progiied.e R4 is a group of Fornula (1A). Preferably,

ronc, by PrerredbinBRit o HRERESERL inteBleh ¥ Ghmpqund of
EDCmmaC@W E@ﬂnﬁlﬂa Qﬂ) \(v@ereQ@ fg éﬂgkougéﬁ’i:erarf.g}?}‘a% bly,

O G -&A)al kyl - NH
g% &ﬁg g\r@éﬁaﬁ ?n%ﬁ@@enﬁ(wﬁwdfmrpﬁz[\zcé(ﬂ)y asra m&mmal

R S e Eheuptatofulty TETREIERY! BuBlti oo
OCsCHp}-i (ihaCh)alle}hfbﬁ(O)t €040V dlk@Rl- Q(Oaméﬂll heteroaryl a 3-6
substlt ents, or R4b taken together wt

b%& %Pa'hu@r Pﬁbﬁﬁt%aﬁ§éﬂlfte@0bf§l@h9neree31§rm§gé>er©d
%?rt%ll\?)& ﬁﬂ@/ é%fthl\%ﬂ@d g@yaléﬁ%r%%%%%mgf ly is OW&IPQQV

alnbsttbutem/vitb( Qe or anore stibstiiueats, iR pr §EF eakerdtdgetiar with

K RS B OP R Red gl (i ek ibi,or a0 citpigne e

C1- . 4Ry |
ECI %glzlb%ﬁt%o%@ﬁ of Q?@"t( Y)\)élgén'f&ﬁ@ls hydrogen,

exanaohyeiadyo amige.diiNe(Q) ,a@w ghemisal moigly(selected from the
OB SHTBbrCFETRRI iRt FBR. i pakyr-o-
@e@»r (TR0, otk NILI03,, (80, JalRAIN-6( Oy, T, tu}dlwér%mo-
ted carbocyclic ring
é@n @3%”(3/ ypagiinay, K@enC@épmcxalkyl@nmoOr awda@m;beml(ﬁjent s,
4
ORARYfarhE et GREARC -Lukifing™ G, féfroafiicne:
menipeed @amamodrffuw smﬁc@teg mterblawé Qind acrraraalqmnmnw
{%Pea(t%‘j’ ES@%t.\/ggccyﬁg ’rr\%ﬁreedgr Ouglﬁycglcatfwtpgﬂg substituted with
61 oAb KlibsiteficCbr ng{‘@ék(agto@ﬁ)r@l' R ﬁ@@)R‘” SR

het er oar yl ered par
forma e, h?emeﬂmigm bndge;cbraarﬁemylmmtimctgia mdtﬁa‘ﬁ'l iy or

ot NG o4 PBRMER Wiairly Sedlef aom the group ¥ ' °

consisting of (C1-Ge)alkyl, acyl, (C1-Ca)alkyl-O-C(O)-, (C4-C4)alkyl-NH-C(O)-,

- (C4-C4)alkyl)2N-C(O)-, aryl, heteroaryl, a 3-6 membered partially or fully

saturated heterocycle, and a 3-6 membered partially or fully saturated
carbocyclic ring, where the moiety is optionally substituted with one or more
substituents, or R** taken together with R*¢, R*, R*, or R* forms a bond, a
methylene bridge, or an ethylene bridge;

Y is oxygen, sulfur, -C(O)-, or —-C(R*)(R*")-, where R*® is hydrogen,

cyano, hydroxy, amino, HoNC(O)-, or a chemical moiety selected from the
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substituents, or R4c' taken together with R4e Rde',
Raf, or R4f forns a bond, a nethylene bridge, or an

we@rdogleass? bri dge; 30 Y is oxygen, sulfur, -C(QET/IB2004/000269

- C(R4d) (R4d' ) _ where R4d isi3hydrogen, cyano, hydroxy,
am no, H2NC(O -, or a chem cal noiety sel ect ed from

t he WO 2004/ 069837 _PCT/ | B2004/ 000269 13,

SEA4P SPFHBLing of & 1-EoRkivky(Ca-Gelnlkeny, aﬁqytsaesy, aﬁ)tly (@xGalalkyl-O-

“"%‘%4@?%5?% AR (eI C ok Hamin-

(@ cRa)iat) whblﬁﬁmmﬂe)cyﬂﬁa@mmnbaac&wnanbnQaryI(C1-

R B a PSS RV Inigr, arvlehelesaayl a 63 6
g?]%%g‘egogﬁiarﬂ iy b@’fduy s%"turfak%ci Het%%%cﬁ ofhchebet RRYRbEed

ere partially or y saturated
eartiglyyarifully sataggtedivarizocyicic ningewheresthepnbimtyald gptionally

SRS ey RS SR Bl RS20 cl O

fdr%ﬁéﬂmcgrm@etyeeeb@d ﬁ@mothe(%%u&@bﬁélwh off¥]-Cg)alkyl, acyl,
c3)al (s}

K
((@n Q@Z@lb}"@ﬂ@% ¢@@C4 él&vk/Ni'? @@%et%rﬁa)ﬂiﬂmzlﬁ -G, aryl

TRIAERA A3 bbrerBh el ST S0Pl iG0 R, 204 o6

eaerpbered partinilyner fulheaturabed eBibetyclicring) WHer8ahé Yn0|ety is
substituted with one or nore substituents, Hels

rpdonallyabstitggd vty one prmEre sebatilveaise @F BT ﬁﬂdlﬁs taken
f
el R SRRl B g oy oS0 B rips. o

Ic ring
1BedrioesraberEd patislyner fullpgaturated Hetérooyetiering, 4 866 avembered
e_carboc het er oc [

. J Vm | |. .
e FRG: o Ao B canlacieme e bhsre e aspatycic fing, the
%&éree%ud/nngwwétdcweeﬂ Yihl tAB o a?él@@lﬁdﬂén nts

actone ring an t he actan1r| g op ona
@ubshhumchmth@duetorcmate suhsditwants mnddhe tactdné rioghand the

B oM st 2 aifing ReforoBiort Selbcted MO8 o
Uéggéﬁ%t?o emser stifgopf (C -C6)al kyl,

cyc ogl kyl , (Cls. C3)al kyl sul fonyl
(Cl- 'él-tNRam Where R;nyusa hydrogen or a chemical moiety selected

Hel s G LR Coat REEBalexdogrifisi ¢ tne

Im)akyisulﬁonyb-p(@P%)dIWIQMWsmehﬂd di(@1hC§>)®ﬂ(y¢Hmm@Galfonyl
substituents: - CH2CH2

28y Rie)Crigdky-C Owﬁ(@r)e ewlgfgnij@eﬁg,rgaa@e\ﬁherectyg,mmety is
Isa)éﬁ{e@féléldsl?dgt'ﬂﬁeﬂ WANGER or nfire BubBRERR. I ety

Z is a bond, —CH;CHs-, or —C(R**)(R*)-, where R* is hydrogen,
cyano, hydroxy, amino, HaNC(O)-, or a chemical moiety selected from the
group consisting of (C4-Ce)alkyl, (C4-Ceg)alkoxy, acyloxy, acyl, (C1-Cs)alkyl-O-
C(O)-, (C4-Cy)alkyl-NH-C(O)-, (C4-C4)alkyl),N-C(O)-, (C4-Cs)alkylamino-,
((C4-Cy)alkyl)zamino-, (C3-Cs)cycloalkylamino-, acylamino-, aryl(C+-
Cs)alkylamino-, heteroaryl(C4-C4)alkylamino-, aryl, heteroaryl, a 3-6

membered partially or fully saturated heterocycle, and a 3-6 membered
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group consisting of (G -C6)al kyl, (Cl-C6)al koxy,
acyl oxy, acyl, (d-C3)alkyl-O C(O-,

W@ Bo40898at kyl - NH- C(O) -, (G -C4)al kyl) 2N C(O) -, PCT/IB2004/000269

(Cl -C6)al kyl ami no-,  ((G -04)al kyl ) 2am no-,
(C3-C6) cycl oal kyl ami no-, acyl ami no-, aryl (Cl1-30

VB I Gt BEABEIAS %g,&va a0k 2ty

sabstitateetwite bRk oF YISore. subatit nts &f ther, W|th R4b
2%)4/969837 PCT/ | B2004/ 000269 14 partia

Bat R4t eaRE A fasasye bpadya ﬁ@thy\heeabrldge aoaeteyhylsne brldge

SO BB A R S Vo

@murﬁcmsbsm? ofa(omawlkyln achl (@g% Myl @Lcﬁ{dw '(eﬁt@oalkyl NH-
Rde' i s hydrog

f%@g"t: 2C§94Lﬂdkxé}sz@6Hi -t ARy, Eh%ermﬁyl %memger@rd partlally or

EL@% %%'% et'gﬁ}éﬁ)&e (99% %é%}@ﬁ? eﬁ(p%q_ %J(ydr fullyé% furated

barcbexcyalrwmng awlgeré the mﬂme%ds rm’ptlbhally SUthltutfewvlnih one or more
mber ed tially or

d ) 3- £
?@*P%{t@éﬁtﬁu?% ke 5T e R g e sot B fasmag bpad, a
I'aﬂ@ﬁé'b}’d gbéﬁéﬁgthgﬁg 5,1‘@%1%”%( more substituents,
th 4

tak n toget b, R4b', R4o, or R4c'
for ms R4’ arshB?" arelendheintigpemdertilyi geogen, M@@ylm

%@émo'%zﬁ‘éiﬁ?eé’frgﬂ 1% Gobhcom SIBB G sy, (Cr

Mo %O%E%C%‘*@zfdwﬂm-@(b)( TG LPRYSIN-CRO, a2

Qﬁty Iﬂ(@r@mﬁmb@@d padlayv or flﬂib’tsatuwtzd hetereeﬁslle and a 3-6
m%g?@rgg AR tinRbetbnted GRbVHRIE Tndr bREREHE Foidt)'s

optidreatlycubstituite withosiecort Merailgstituéists, PR AR Y Yaken
substitut ed, w ope or_,nore substltuents or RAf or

fpet '%%[MFP g‘%‘? hBr wrﬁ%‘ Faipsatbondy 8 raethieste Bristaes os an
gﬁ,g Ayl ene bridge, or an ethylene bridge; a
rrraceut dal |y acceptable salt thereof, a prodrug of

t he 28 phanpacediaally ticeeiable salt thereof, aqiredng shteeat e
rodr ug. Preferabl

of the the salt or the

FormbPand, PERR Al ok 2 SR Ay alénsd e odipound. the salf or
e predhad. kyl , or taken together with R4e R4e' R4Af, or
R4f forms a bong a met hyl ene bridge, or an ethyl ene
bri dgerefrenply,iR" iy bydrggen, am opfiohallesubstitutbd t(Cy-@-galkyl, or

t%?e&?&%bpmtg%%eo 4 gigen r}fgﬁz}p{gﬁéﬁ\%@g aR%eethyi%ne brchge, or
an ethylene bridge; R* is hydrogen an optionally substituted (C¢-Cs)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 (C4-Cs)alkyl,
or taken together with R**, R*', R*®, or R*' forms a bond, a methylene
bridge, or an ethylene bridge; and R*" is hydrogen, an optionally substituted
(C+-Cs)alkyl, or taken together with R*, R*", R*¢, or R*" forms a bond, a
methylene bridge, or an ethylene bridge, and even more preferably, R*,

R*, R, and R* are all hydrogen.
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or an ethylene bridge; R4f is hydrogen, an optionally
substituted (Cl-C3)al kyl, or taken together with R4l
WOAM4/060837 or R4Ac' forns a bond, a nethyl ene bPCTHIER0040000269
an ethyl ene bridge; and R4f15is hydrogen, an optionally
substituted (Cl1-C3)alkyl, or taken together wth R4b,

Efban\ﬁ 3{ @?—gtﬁgr‘{ 8lélgeB p?%p@fe@ﬁ)én&yg | eeggpeé c&%ﬁﬂcal

'ﬁé’rpf %5%%5@%@35 9?%@9\/%@2"%31%%5 Bﬂﬁj\; Cé’)@lk@@Q%Qﬁ,@%&Toalkyl
(B2 Halkilsulfanyly (¢ eGealiyfarainossiiond] dilGolelafkyamisvsstionyl,

chg?&;@glﬁ( gﬁk@ SI St %’ﬂ}ﬁté agﬁ(% %\/@ﬁg‘%{ he m0|ety is

c&ﬁ%ﬂ@ﬂghb&’ﬂxt@f@d‘@w loﬁ@rdﬂmore substltuents (more préferably, R*" is
) al kyl am nosul f onyl ,

q twdr@@)eamqa cleerojce) mOI%thﬁleleCéﬁ?@frﬁ@ft thegaroyp congisting ohC1-

Chedinn, S AT G Bl i o

%ﬁlk@/ﬂb -CROPR! ¥nd tletsrban| fwiesnctthe rgoietipisaptivnally ng

qu&]mt@g)"ﬁz%ﬂi‘(%g? Il%'ltS{*fg E)F/Jléﬁgbt&g%%c(s ré’jltjerg/blf;1 nplen ?5 ul'fonyl ,

(r(:g%rkgﬁ@ ﬂ §8é€éa'k¥' @ggsg;mﬁg)ﬁwag@' JC%ﬁylsnﬁrﬁk?sumwF ¥y,

amdb@@-od)yﬂtw-&m(@f)eamkﬁ)ghdﬁaﬁy 6Gbstit0tecBivith KyB Suofines;land -
Q%‘Cl C3) al yII am _nos

@(@[‘e ﬁﬂpgﬁﬂﬂlgl thsglprypd withy§ to 2, gypstituents independently
ﬁ&% tg@ﬂ%rhxhe &ﬂﬂonﬂétﬁ@@ﬁéf%@ 'fMoﬁW{@ﬁJ(IgMiIR@xyM(CHL

["uor 1 nes heteroaryl i1s optionally
Cuiladityil, tancbﬂhmots’.ubstltuteci @u@sialkyj%nt s i ndependently

a1 AR ) St 10 AN B S los Pl i hericelify o
@;arogah aHENbI@) 16r X dh%m&{lﬁiélﬁn)s(ﬂ@lea\,ted fvmﬁr(e1mqa|ayld(c1-
00' "are each |nd endent |y % :LO gen,

Chatkyd-AH-fdOot, yaré Gn)@tkyf)zl&ﬁ BT ﬂa9lm0'€%ﬂts Optlona"y
I K I kyl)2N-C( O wh
%ﬁ%ﬁ%&@,m &%&rmﬁ% %}% tﬁt Zed VVIC§ h) one o?r ?mr e

subst bt yRNSR* @ R tehl@m Bgettmr viticR*S, &8 nRfogeRAeiorms a

with Roe Rde', RAf, or R4' for 5%‘9 20 ,bond, a

hendhya &%hﬂﬁﬂﬁé’@d% A RnRthyleBRL 59e4889 and z i s

-C(R4 ) )1e e a r

|ndepen entﬁ X hﬂr’gglgr?@%%é?g@@ ar%reeaflgﬁg%a%%dently
WnSbﬂgNC‘(@d‘ br amheBlicatahaiety selectad from (C4-Ce)alkyl, (C4-

A SRS MR R oy e
SYBSHtLIeERS 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.

Preferred compounds include: 7-(2-chlorophenyl)-8-(4-chlorophenyl)-
2-methyl-4-(4-methylpiperazin-1-yl)-pyrazolo[1,5-a][1,3,5]triazine; 7-(2-
chlorophenyl)-8-(4-chlorophenyl)-2-methyl-4-(4-pyrimidin-2-ylpiperazin-1-yl)-
pyrazolo[1,5-a][1,3,5]triazine; 7-(2-chlorophenyl)-8-(4-chlorophenyl)-4-
[(1S,4S)-5-methanesulfonyl-2,5-diazabicyclo[2.2.1]hept-2-yl]-2-
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25 or either Roe or Roe' taken together with Rob Rob’
Roo or Roc' forns a bond, a nethylene bridge or an

we@rdoygleass7 bri dge. Preferred conpounds i ncl ude:PCT/IB2004/000269

7- (2-chl or ophenyl) - 8- (4- chliér ophenyl )- 2-nethyl -4-(4-m
et hyl piperazin-1-yl)-pyrazolo[1,5-a][1,3,5]triazine;
7-(2-

ﬁmték mnb%m[v 58 5143 GPhQilﬁé’h eny2-chrophdwy)-8-(44hiprophenyl)-

erazi n
m%thmlrgﬁ ~(BroRPNE; 23815 enlapipgeazin-1-yll-pyrazolo[1,5-

A& R2lRh T E Y chidiopric it 8 ARARSbhe Ay)-2-methyi4-(4-

Sthdhagalforoycpi beazaq-ﬂ}wPPVrasz[i 523 NGB B)idiaL e 8B (2-
PCT/ | B2004/ 000269

16
ﬁlﬂpf@nwmz&:(%phlosoraﬁwl)i Q]chvla“z pipgrazin-1-yl-pyrazolo[1,5-

% :ﬁma% ﬁh??i'm&oéﬁ% (Q@?ﬁ%b%eylagl rrqethyl 4-(4
ﬁ@w\@{els,uﬂfongl]){plpés‘aﬁht‘r lyE)-zpyrmoloH 5-a|[1,3,5]triazine; ( 1& 4 ¥5 -[7-

Gttt iyi shisgpehe i RSy st - Sy by 4

2 2.1]heptane-2-carboxylic acid tert but | ester; 7-(2-
gg\?bro ab?y@%é 4]c%pgpg gn IéZZ nmet hy y 2oera2| (

bhbmpfm}wb)zw(ﬁcmmgplaﬁ}rm 43-[(5]&4 2|5nd+azabl0y0|0[ 2.1]hept-2-

rrmsbuinraagol L bl dafredher) PR a S BT aforbbheny-
%312 ntcﬁﬁ%rr@)ghehyﬁzr%}hﬁp&razolon 5-al[1,3 5]tr|azm -4-y1]-2,5-

e a2 h-cion s 1 28) T BER eny-6-

(LRSS il B RS At e aci ¢
@mz@bmgbw p) +]ﬁept42qmz>mh¢p;dpan41 fohe; 1-{(1S,4S)-5-[7-(2-

ﬁbb&gm@fmd,%?é?q%ig%glg?%ﬁ égpﬁ%yﬁﬁlra%ctlgﬁ é aﬁ1 ‘Beé]%zm 4-yl}-

?% § P[C o{?ﬁz h‘]ﬁé@p@ngﬁ{#ffegﬂrggwagone 7- 82[ -chlorophenyl)-8-(4-

Shigrbphernyl Rd-4(18, ]4825&thanemﬂimncyy215a@|azabmyclo[2 2.1]hept-2-yl}-

gejrabtatet Ay RligtinSe. 7-2 chiorophenyi)-8-4-

| %ﬁgﬁ%BWg@EQQﬁé@w{g@xsMt(@z@aﬁelzfswbhw )-2,5-

ool CEQ|C3 ggt%qzme and (1S,4S)-5-[7-
SRl BRRBEY T B4 chipERBY 2 EiYaZSIol  S-alll 3 Sltfazin-4-

@]]L 2, 53d‘é]zbbic9élo[2 2 MhéptaRe -dilforadacidcdiniethylarhide; a

enyl net h (2-chl h
L home Al Seebpnt, 385 Terenh an e SR AT P ety ot S

If%ﬂz?@!fp%f‘&/ %ég%gr[l] gegt [ i %l ]5] triazine;

7-(2- QNh@hOfDiseIW(R“dﬂRf - 2Ben R* is preferably hydrogen, cyano,
chl orophenyl ) - 2- net hy

e b - & bk i gnoigheselgegidra she gfoup
]gbj@shégydﬂ(cﬁ’&%%%éf B Blloky3a8YIbky, aFyN] T agalkH-O-C(O)-,

(@+atd)alkgbNERE(D)-3(C ACq aliofaN (D)) ((2-Calatkylapyinaz d(Gf-1

g@aﬁw& by clChes v oigkiemine-» acvipming . aiGr
4 1B iDMENAAbY Shetéroaryl(C1-Cq)alkylamino-, aryl, heteroaryl, a 3-6
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pharmaceutically acceptable salt thereof, or a solvate
or hydrate of said 25 conpound or said salt. Wien Y is
WO GROIBERAd' )  then R 4d is preferably hydr ogeer/1B2004/000269
cyano, hydroxy, am no, H2NC(O -, or a chem cal noiety
sel ected fromthe group consisting of (G -C6)alkyl,
(G -C6) al koxy, acyloxy, acyl, (C-C3)alkyl-OC(O)-
%@é@b&ﬁiaﬂvw@ﬂ@ satufdtbd Géjerbkytly 20hCAG-6 membered

RacSolba gkl Gaturalos MooV Gl v WBSTS theypigty is optionally

Bl 50 SR Ghe, OB RIS SR BRS04 85808 1
@p)au@raamnpadt(gamyalbylamm M Csdta)cyniealkylamina@aylamingnd
Sullpoyenrgaring. hneteobnd s oely BIBR g proferably, R*
I%t#?ﬁlhbt gt;nﬁ 8)%1u§;harﬁnw% %E(C'mr Zalﬁwammé U(@},t@czéwlﬁélkylahhuo

m ho, di al kyl am no
&1iB- C6) cycl oal kyl ami no, acyl amno, 5

aryl (Cly CA

het er ar gﬁ %}é{kélﬁﬁaﬁiﬂ@?g}a Q@ ﬁg?g‘ll%&}l Lpqiety b§electﬁg drom the
mgtof Us;@e,a}am Oacyil (@eg@ywuwmm)mgm -C4)alkyl-NH-

am no dro

cycl Ik
(&V)éi)ﬁ?gd)z Gf@kaaryhmeéwagé; @&%mqmeﬂﬁeﬁr@malw or

%&2 %pegjr%ﬁyﬁé@%@%j (aggiﬁ)ﬁ%r’%ﬁr@%ﬁaﬁially&r (Bully saturated
ﬁf%g?ggi ﬂirgér 2\/?!1;?“6(’[@ m?ietyylb oplnehallyoambétntumdisﬂlm one or more
autsstsumtﬁf(ereéarqpﬁ i ettty PelE B Coandi
g@ggf ('( %b[vﬁn% 65- P erORRIrY prsfePmbly OREN dsYH,NC(O)-,

mor e’ substituents

£®{-€EHWNH -RAY’ orl((EC1( Q)a@@])alN’r@ (Q)-F2NC( O) -

aﬁlll "o 4&(%%%%"%?3 toﬁﬁg'be @%{é?l k%f)e{'g\h %(a%ally Hrully
Eﬁ%‘ &@gaéé? e WilcHng) 23- Gfmérhgéréa‘lbéﬁléw b?hhll?(sﬁlur)ated)r

taken t oget her forma 3-6 nenbeéred
betarbaydlig ring, fauﬂiﬁyne techiestpneaiing @ 46 meﬁ@berad fagam

;riHngﬁrgF%dt art %lg%h&;i%%ﬁ(&%?&ékﬂé?ﬂg Q‘f‘% ol iﬁe%and
'tt?éta%!ﬁmrrlr@)gare%tﬁfoﬁaﬂ@ sulsstitbieewith Onéldngnomfwbstltuents and

het erocyclic r | actone ring and 20 t | act am
thenlpcione Bpg Iaoddﬁe ;lacéams\g"mq optianallytgonira agra fﬂﬁ?

BTl SRS a0l FRE ™ BB aC om el ect ea
from okiggeBondior r-@yRA)R* WWhere R*® and R* are each hydrogen;.
and Z is a bond or —C(R*)(R*)-, where R* and R* are each hydrogen.
Preferred compounds include: 1-[7-(2-chlorophenyl)-8-(2,4-
dichlorophenyl)-2-methylpyrazolo[1,5-a][1,3,5]triazin-4-yl]-3-
ethylaminoazetidine-3-carboxylic acid amide; 1-[7,8-bis-(2-chlorophenyl)-2-
methylpyrazolo[1,5-a][1 ,3,5]triazin-4-yl]-3-ethylaminoazetidine-3-carboxylic
acid amide; 1-[7-(2-chlorophenyl)-8-(4-cyanophenyl)-2-methylpyrazolo[1,5-
a][1,3,5]triazin-4-yl]-3-ethylaminoazetidine-3-carboxylic acid amide; 1-[7-(2-
chlorophenyl)-8-(4-methylphenyl)-2-methylpyrazolo[1,5-a][1,3,5]triazin-4-yl]-
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Xis a bond or -C(R40) (R4")- where R4 and Roc' are
each hydrogen; and Z is a bond or -C(Rde)(R4de') -
wob@recRIE and Roe' are each hydrogen. 25 PreP@r/1B2ad04/000269
conmpounds include: 1-[7-(2-18hl orophenyl)-8-(2,4
di chl or ophenyl) - 2- rret hyl pyrazol o[ 1, 5-a][1,
triazin-4-yl]- KYil am noazeti di ne- 3-car boxylic

a@t%ylaml@@azeitdme -8 Oéur@o C@ﬁldoar@memﬂrw-@-chietqmenyl)-8 4-

R M € o it
é’nyVarﬁ Eloahé@dlnéiﬁaﬁaﬂbbxﬂtc( émd yanidphetyT2-2higbpiényl)-8

I
pyf,ig,g,pg}ewpgzmm.w,?z@b& Al BUER B0 e 3- car boxy

h’gﬁ/lﬁ?_ng_ ?ﬁf fe- 311;&;]68%@0) &(QH %eh?ﬁe 1-[7-(2-chlorophenyl)-8-(3-

phloecdieniyl); Zrnﬂthy]pgre&bta{ﬂ Bza|ft, aﬂﬂrmzm%%/ 069837
| B2004/ 0002
S ea7 e Ders e hoxdicasid aryies dd7d2ashlarophenyl)-8-(4-

éhIWorff%rf['yil)@hﬁg%F@Byga)zo%ﬁ 6101, By éﬂ]maeww]% met hy|

pyrazo S|tria
ptatiyylaminapipentdidedrearBordicoanig Iamjdac |1d[7a(r21-ddorophenyl) 8-(4-

é%"%rg’?éﬁﬂy 2gr51§ﬁyié%ag?lpﬂ‘ & ﬁ]mgﬁr@@@% | ) 2- et hyl

PRFRinedlerSo b@@wémmeam 7 zﬂc%ro hen 1)-8-(4-
1 7- 2 chloro henyl ) >§iﬂ§ - chloro h-‘egn-{(1 p y) -

Bilororieny -5 ANy DY TR ORI o el B AP A 4

%@%@"E %%?)?odpegén%%lr%@% %%Wéh?deacﬁ ?7 ?@Cﬂ?drophenyl) 8-(4-

chibrophengty2-methyipytarory 1 5281 08 blibiagint4-y8-4] tri azi n- 4-
%I 13’75 met hyl am nopi per| di ne 4-carboxylic acid

RYJRrBNORIRSS I Casbexy |p@0|d amide;” 1-[7-(2- chlorophgnyl) 8-
R MRy R S gl e e Rl 20 e
eztrf)/Var(lmoehdainﬂloememnbbla($+c(aIC|d amlde 1-[7-(2- chlgrotphenyl) -8- (:,
hi h - 2- et ! riazin-
CR RIS A B soRt st gl Lo
soprog: ﬂarﬁmo%&eﬁmﬁe;d ba.%nwﬂc 564 %{n‘i’iEEe %Mr?c TRyl

p%/Irazool S]triazin-4

oprsiepybri- (fbp mmmmmn@thwoxsammw al[ b tiazin-4-yl]-

é&t@r&% gfél‘argogsﬁﬁ gél C:L, aﬁ] ij‘?l iz[?ﬂb r]rcl)%ggn?/l % &E cf“XrophenyI)

2irhth f@ziﬁ@[ﬂl&bﬂfﬁ %]WM&WI}-:E—n@&hSJIaWﬁhéé‘zetldme 3-
chl or ophen

@an[b@xwmm9|a;mgene¥ﬁ%1 & ohibreplogy BB 4iHchiEoBheRylxE: n- 4-
HleknyToviss 0 PRYAPYTS BARREL A o G HAIHAS St
cdaﬂbox;aliihamlla)mlae( 41=E7h 2ciapraphenyh)-B-ethipkaphensdl of 1, 5-

%th[a ﬁtrlam - azetldlnescarboxllc acid
B a@loT tai][1(§5&tﬁﬁé By pPERRIarBinogF sMiBRy-parboxylic acid

amide; 1-[7-(2-chlorophenyl)-8-(4-chlorophenyl)-pyrazolo[1,5-a][1,3,5]triazin-
4-yll-4-ethylaminopiperidine-4-carboxylic acid amide; 1-[7-(2-chlorophenyl)-
8-(4-chlorophenyl)-pyrazolo[1,5-a][1,3,5]triazin-4-yl}-3-ethylaminoazetidine-3-
carboxylic acid amide; and 1-[7-(2-chlorophenyl)-8-(4-chlorophenyl)-

pyrazolo[1,5-a][1,3,5]triazin-4-yl]-3-methylaminoazetidine-3-carboxylic acid
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2-nmet hyl pyrazolo[ 1,5-a] [1, 3,

5]triazin-4-yl]-3-nmethylaminoazeti di ne-3- carboxylic
wa@eiod/oeassde; PCT/IB2004/000269

1-[7-(2-chl orophenyl) - 8- (4-18hl or ophenyl ) - 2-

met hyl pyrazol o[ 1,5-a][1,3,5]triazin-4-yl]-3-d

i met hyl am noazeti di ne-3 25 carboxylic acid am de;

dmidé: (2plkdincscepitically e@tabletdaltrtbpreshpr g-solvate or "hydrate of

pyrazol o[ 1, 5-a] S]triazin-4-yl]-3-isopropyl
Wﬁ@%@bnﬁl%éay%% boxyl ic acid amide;

1] % I @Bgﬁc{a}e@éﬁe&‘%Bmp)ou%dé%&MQr@phemhlbrMérwwm 5-

@hlgiophengl)-Byathyioysapelo[ 45 redl 143, 6kriagR-Vit-4aci d ani de;

Gy AP OPBRHERS Y PE ArEidg; 117-2-chlorophenyl)-3-(4-

é&lb{fdpﬁéh{znfirmb}hﬂpﬁbhmbmrmpz%]tdam -Byl]-30 carboxylic
cid

athylanma@mtw@ﬁmbg)x;gm(ag@ ﬁm%pﬂ,éﬁjﬁjchlorophenyl) -8-(4-

B e g‘ﬁ{‘k% rptlyipyrdzabi]) Eaajv P38t 3s 1) 06837

B@Er‘dp??&%bl b@@ﬂ?&tﬁ% Bl@arfﬁm(ylii; acid I@ha?eneeamlrmam[? -(2-
acceptabl e sa ereof or a solvate
S R om - RISy 3-melY By BZBIcb ] ol - Aralts e Vi-
RRRIIE A kbl del) Sfidae 1k aRsidropheny!)-8-(4-chioropheny)-
Zﬁnéthyrpymalbm 581 8, BtreAnyB-yl]-3- methylamlnoazetldlne -3-
d |

e

fa@ﬁfyr[[? Elé?%sgt}laﬁmﬂ-ﬁll]lfﬁ%bﬁrd’py}’érhrn%azetldlne -3-carboxylic acid

ne- 3- carboxyli¢ acid amd
énﬁd’e ( 2—[ZN2ﬂnhdmbphgmyl) -8- (efr_qchlorophenyl) -pyrazolo[1,5-a][1,3,5]triazin-

ML SRR PR el Al g

dpheh lo[1,5-a][1,3,5]triazin-4-yl]-3-
gmog‘?%pe;"é'ﬂﬁ (mgﬂ'?di ‘(J:hl oy?)gp rgﬁc))/lo)[ 2 ar]r[\et hyI] pyr azoy]

amylamtra]atzemcaze@-qa@pryllCaa@@l.admﬁ@ 2 @faﬁrﬁaﬁaﬂut'ealiv %%Ceptable

38k RargPtorassnas SERIER Y sfecbubRARGeg I shi

ani nOEKf@hlrﬂd)rfeepr%fer&ad bqn(mohlcaopdeayt)-ﬂe(ﬂ, -chlorophenyl)-2-
(2-chl ar ophen

me%thyl@vazpw &ralft 3, % rtaiz{ha‘l .yﬂ %re&f)y?afﬁxﬁo%ﬁw'ﬁ?r%ﬁ?ﬁ’?8§¥"°
Sy gh i RPARI Rl deo i tereor e semo o,
hlybidatd obkaidi cmmp\eund or sald salt. In partlcular the hydrochloride,
gr,}élilh]gndfs;u halteag} eﬁzé) hesu Ioﬂaeted'sa £ roP% I\'/acte%(f hg/d?élb%?’the
%g orophenyl) 8- (4 chl orophenyl ) -pyrazolo[ 1, 5-a][1, 3,5

triazin-4-yl]-3- ethyl am noazeti di ne- 3-car boxyl [ c
aci d amiadethea ppe:faerneeio@nbodlmery checopp@ingd wegre Y

ts-gfléﬁi@“f’_-, gokﬁ 4¥ahﬁfbpgd E%Qg]ragé %gg&df‘o@eﬂ RQ %E}Qrd?jen
hiyiroxy2 aftth®r &b eRenlcad nidtetybesciad oy the2group consisting of

(C1-Ce)alkyl, (C4-Ce)alkoxy, acyloxy, acyl, (C4-Cs)alkyl-O-C(O)-, (C+-
Ce)alkylamino-, and di(C4-C4)alkylamino-, where the moiety is optionally -

substituted with one or more substituents (preferably, R* is hydrogen,
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met hyl pyrazol o[ 1,5-a][1, 3,5]triazin-4-yl]-3-ethylam no
azetidi ne-3-carboxylic acid amde; a pharmaceutically

wa@ecweptmbi e salt thereof or a solvate or hydrBCEIR2004/000269

sai d compound or said salt.20ln particular, the
hydrochl ori de, nethanesul fonate or benzenesul fonate

salt, or a solvate or hydrate of t salt In
aﬁewr apyiRg, & BetheSRisahimeisty se#%ﬂ%ﬁﬂbﬁ\%gr@ﬁer@nﬁst@g of
ggll(c%fj L9, @4@8)3%}? n&‘ﬁ CRﬁn?Qkﬁamlho ); and R*

rogbnntmn @bhes@aﬂammdtyfsrebmteu érogm mmgmrpmcmsmmgocﬁf (Cy-

E%ial@) %pd @%& %\‘@e ;@%{(gﬂ gﬁ{oﬁ\@lly sypgfituted with

dheCr rﬁ‘éﬁeaédjﬁé'nﬁiﬂr@ re‘l’é’rﬁb&e Subs'.;w(ﬁbéehsopé“cheﬁﬁééwnmety

substltute or no tuénts (preferably,
Rétbcied fronir thgegroumconsistng 66 §3#Caiatiyl BrdGry D 00@69 themoiety

éﬁy géﬁg@w UQ??W&FCLW% %efm@br%@sttm%@p?c fehid SOBobent,
(>@s ﬁébe?éwlwwla“%)n@vr@ré@&m GhHFKVdrarddep mdepéwaenﬂy

i's hydrogen, or a chem cal noiety selected fr

Mdrcggﬁmpf aﬁrﬁmt@na%gswbbstgmed (CayGa)akyl, oae;theraﬁd“orR taken

irddiharith o CR P TR P BE R er b et
lb)‘ldg@qgﬂafe@blya Rf‘haﬁucraﬂ° areiezich hysebgen edeﬁm@nm‘t°rw R4° taken

consi s C6) al kyl and aryl
gw wjth Popﬁr%#QIf@W%QB&ﬂdl)ug@ﬁ \AﬁPFﬁféF?é’hbr APR% )

% %c) ( HSF\‘IG %&%&%hﬁﬁ@@ﬁ&?ﬂ%ﬁfyhym&béﬁoﬁéﬁfo?ftlB%Wy

|sudettle:tetbm1l-@6)ahgyd ravgestheo R*aor afﬁ takealtbgeihebmﬂthﬁcem R
1- C6) al kyl R4c or

s Rlong; aimeiny s dgeoran emirnebF ok (Pl gEhoR e and
we {8\ Ry d%%é’r%r SRR RSP IR thIh R tHRAGHItIRRE §aRHF

drogen or "either R4c or R4c' taken together with
Fﬁmmwabmﬂ forms a bond) and Z is preferably

.ﬁé?ﬁ?ﬂ%ﬁ%ﬂﬁ%ﬂ% A gt S - SRR R (e

(cﬁior@?{dré‘ﬂnh)l?»m@ﬂ”ny?gféﬁﬂoﬁ@a n ﬁ]@naﬁﬁ’-&%ﬂ H%ﬁnlyﬁf erldln 4-

wth c or forns a on a nmeth %ene br|

of}-ethaseng) 8ré-(Brahiryephenwh-Sr@pthiorarienyhie-  Rae' are
TR RN EERR L o e o 3 Bbich BERE 4 B Biamine: -
[Wqﬁuﬁmroﬂ;hédyli 3-(42hidvophepyipyinkttBAdytazolo[1,5- a][1 3 5]tr|azm-

)%hill?zo(gﬁ%qlagh@aﬂ gl,pﬁndmr—gzo(l)lé)rgd 4- ber]12[yll13[75(]2 chloropﬂenyl -8-

(4-chlorophenyl)-2-methylpyrazolo[1,5-a][1,3,5]triazin-4-yl]-piperidin-4-ol; a

pharmaceutically acceptable salt thereof, or a solvate or hydrate of said
compound or said salt.

In yet another preferred embodiment of a compound of Formula (1) or
(Ily where Y is -C(R*)(R*)-, R*, R* R* and R* are all hydrogen; and R*
and R*® taken together form a 3-6 membered partially or fully saturated
carbocyclic ring, a 3-6 membered partially or fully saturated heterocyclic ring,

a 5-6 membered lactone ring, or a 4-6 membered lactam ring, where the
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20 yl } - et hanone;
3-[7-(2-chl or ophenyl ) - 8- (4 chl orophenyl ) -2

woretohpb9syT azol o[ 1, 5-a][ 1, 3,5]triazin-4-yl]-3- az@blmymd/(mozw

[3.1.0] hex-6-ylam ne; 1- 21

[ 7- (2-chl or ophenyl ) - 8- (4- chl orophenyl ) - 2- nethyl

pyrazol o[ 1,5-a][1, 3,5]triazin-

L2aqeyglig Ang) thl@rhﬁjﬁmwbbe phgehedactode ving amdithe lactam ring

ESBRAEh AN SO MBI Y tksf spibsttugpisiand tha laptonering

oftiyé ]adﬂé\rﬂfﬂrigldctb;ﬂro‘h'aﬂﬂ/ coftadns gh %\H@]ﬁﬁ)‘h‘é‘ hé@rb OItom selegted from

accept abl e sa t hereof, or o vat g
%Ngen dolrpaemar suliwaipseierahly, R ntﬂl@ertogeu;feemraua 5-6

PO PR o bt L

lonerargrore subsktiRdshts and dMidnalipkemalrasi BaditbAaMaefodiom

msnbereig partially or fully saturated 30 carbocyclic
SelRgted VQUBn'H@ﬁﬁ@Pé@XM@‘F'ﬁ) dnithisembegiment aXis praferably a

BED8L SOKEELE bt OB R TR e S8 pelBnay °
REikpeRZeaty 690RG@n & larcoptimelg|substituted (@P@e)lagéytl a% either

dth
L REYeks punier ylE R2Gr “?géh&ﬁ%am%wé ageffvlene bridge

t t e
Sh BN SAAYENe DrRBe (idhe pREMRy ok if= KBhd o e or dfpere
% and &y gea eash thydyzgen)y asdiZfis rpréfprwjlye mdidnd, RAHLGHI or —

o |
A AR WS R g T SpandrPopauis b tea0en phan
@pﬁo@auyrmnauééf(cﬁJe%yalﬁyla&deumr' RN} IR ‘f%rﬁ!og;%tr?é? with

qgl tional heteroatom sel ected from ni trogen
géR) farmsta bendnd otitheene bmdgg qasreen‘ ethyileing briddeomare

PIRIEN ol PR B G R oM R T el T e Scde e

tGdrogenal kyl , or either io Roo or Roc' taken toget her
vvlthEoe or R4eforrrsabond a nethylene brid or

an et hY§TeHe kﬁqnéi&'r(q‘ﬁdﬂéluﬁﬁeié?é&@|0W(ph§n3d) -Bd d or

aﬁgwé‘%r et er agf)grazggdy %ng][@é%éﬁ_@&ﬁ R %% n“}’eqﬁﬁgfg)?-

Cleraepir6i8at [pctankoae RER[ 7afRichitd e phicay 8 cnldmﬂml@nti-y
1etayeRar ks S PR ST Baiea e Har=ap o (29 1aaten f-one; &
?49 EI%FE?T%HFQQB f-gpfg?@é@hez-%étﬂglﬁgﬂzow1 -4 3 triazin-
4@Q]R&@0@RA@]I31 3 Hinzashio[45jddeze-4-@ne; andh2-[Ty2k ogen) .
Pﬁl?r}oi{rry Hﬁ%{%ﬁﬁ@ﬁ@plﬁen@l)%g—methylpyrazolo[1 5-a][1,3,5]triazin-4-yl]-
6,6-dimethyl-2,5,7-triazaspiro[3.4]octan-8-one; a pharmaceutically
acceptable salt thereof or a solvate or hydrate of said compound or said salt.

More preferred is 8-[7-(2-chlorophenyl)-8-(4-chlorophenyl)-2-
methylpyrazolo[1,5-a][1,3,5]triazin-4-yl]-1-isopropyl-1,3,8-
triazaspiro[4.5]decan-4-one; a pharmaceutically acceptable salt thereof or a
solvate or hydrate of said compound or said salit.
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chl or ophenyl ) - 2- net hyl
pyrazolo[1l,5-a][1,3,5]triazin-4-yl]-5-nmethyl-2,5,7- 20

w0 eooapesspl r o[ 3. 4] oct an- 8- one; PCT/IB2004/000269

2-[7-(2-chl orophenyl ) -8-(4-2hl or ophenyl ) -2
met hyl pyrazol o[l, 5-a][1,3,5]triazin-4-yl]-2,5,7-triaza

7 (2R GRS Bmpund L heRgn invepiiena @ compound

oy Faralial (1) & @) [mmefae ﬁ“tus ladgrblp of Formula ﬁIB) where where R*is
1-isop ro 8-triazaspiro[ 4. 5] decan- 4-one;

aﬁ@e%mﬁéﬂ(ogveh orﬁmwdé@ger) c3aQa. kydrexypieing, HRGE)hpr a

BERRL S0l Shedea il YL B} ki . e (-

W paikece abylo?yl afcyl A e@é)a!kyeosca ®)-f @wleg)blkcw -NMH-890Y2(€E,-

3;4@?%\3{, RLE(ST TOLE ERoRgund ofsad sal L. Wore (Cs
k@%&%@{n‘%@w&r}u irfo- (4R B, L. 9RRGBH M6 2 hel&bAXIC,-

EA)'qlltyiam_h”ion,- ipyy,l ﬁet&mas%pa@p@me’knﬁer&d partl?lly OT Tully saturated
az 1 o . ecan one a ceutl Ca

hleBaaRRs Atla A6 Rt R redlartial Su% setispian, e boeyadic ring,

g@?ﬁ Wgozagﬁméjly@gﬁ'ﬂ%%ﬁédrr%g‘gﬁ%ﬁ%gﬂﬁ%f't”‘?ms

the pResiénhydrogent HONC(®)-aorampemical rodieBosetid(fromdhe

o S W O v

OYO)-0X@4-Cayalkyd),NEB (NSY-Chiryl, Hlte®ar@inNgmL6 %erﬁBél;étchartlally or

sel ect ed fromthe roup consi sting of

uly satursgied hefeyoc y@% lateha 3 iiemiy @de)hallywr failycgawrated

AR P o5 AT S ne r o

S stijeemia) kyl am no-, acyl am no-

aryl (Cl- g4 heteroa yL(ECL- . CA4) al kyl am no-

aryl , OhBt e%a%ryta?‘eﬁ tgethes WHar 2 c? BgrtR‘gWryRJgr Ofrs ybond, a

ﬁ@qwl@ﬁeesr.d§@t&rmm e - 6 menber ed partially
ocyc

or fully safurated ring, io where the
noi et 3( it @ g, e@hlszlgsubsC(Rm(&‘iC)Aa WhernR*0is hyaregen,

i CXHRRY; BryRe dtdlC el R e A sipsses St o e

1

ggupg?rgfégﬁ ofaey G%él%ﬂ E@C%@Walvg ﬁé@a agyh (CGlalkyl-O-
é@br r?h)a”@-ﬁu'di-qf@d‘béee@wﬁikﬂ )i C{(OQH (Cf—(ﬁe)eykylammo-
artially or

13 saﬁ&?g ﬁé “i 3 é%&ﬂ%lfw%mmong '@l‘ tA(Sor et y

C@)aﬂ@lammal-lhetétdwyl crcewl |érh|rwﬂea [, H&¥®aryl, a 3-6
substituents, or R4b oFg}éw t aken '?oget hera Wl?h Rde

megbered partigllyrrfulipsatpiraied dsterogyclaeany Behé meindgesd
Partialy 8F iy $38urBtd F85bocyclic ring, where the moiety is optionally

substituted with one or more substituents, or R*° taken together with R*,
R*, R¥, or R* forms a bond, a methylene bridge, or an ethylene bridge, and
R is hydrogen, HoNC(O)-, or a chemical moiety selected from the group
consisting of (C41-Ce)alkyl, acyl, (C1-Cs)alkyl-O-C(O)-, (C1-C4)alkyl-NH-C(O)-,
(C1-Ca)alkyl)2N-C(O)-, aryl, heteroaryl, a 3-6 membered partially or fully
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X is a bond, -CH2CH2- or -C(R4c)(R4c')- where R4c is
hydr ogen, 20 cyano, hydroxy, am no, H2ZNC(O -, or a

W@ h@aiemB7 noi ety selected fromthe group consPGI/iBg040f00269

(G -Co)al kyl, (G -0C6)al koxy23 acyl oxy, acyl,
(CT-C3)alkyl-O C(O-, (CG-C4)alkyl-NHCO)-
Co6) al kyl am no-

(G - C4) al kyl ) 2N C( O) -
(S?ttjra@&i) f@ﬁtﬁmwgl@n@ﬁea 3{6@%@@@9@ paalaklymrfulmsaturated
BEMTERS ing AN The bR XSATRBNY syastitptog yith oge.prgnore

Eﬁbﬂtﬂnbﬂﬁsedr Ezéfr taI?lnl tpgethek lu\lhihyR@eag?dT alR@dor?Rf'f’eftbﬂﬁ}é@ lfond, a
tia or u saturate
BiklnRep e Prion: e GHBNE RO (ElSPENo R GHopng -CH.CHy-
PRl 0 0 PP W kit foen o

b@ﬁﬂiﬁ)aikyhet hyI ene bridge, or an et hyI ene bridge, and
noi gt.

el ect'dh HaRT Sgehie gﬁé’%@rcﬁﬁ% ﬁ’én %E(r@Rcef; Avetipgen,
@%é{ﬂl ﬁ%)@b%h&f'kgkl@(@ orégheﬁ:ﬁéé}lrﬁ?ﬁlatﬁ%%gé@h from the

het er oar
@‘mfﬁ@lﬁlﬁm ®fa(IO1yCajalkyL1I(Cy%ll?@%/a@@l@&;%?acyl (C4-Cs)alkyl-O-

R RS RAIRIA o € BB B G S il

(10192 4 ) iRgN Sarkine-, W@3@6\chc§oz§m§dbﬁﬂz¢J ﬁciluhﬁﬁd)-t whaC Wi th

one of nobre substituents, or en toget er with

Raalkylaminarsheteryarpi@:Cadatisylamieardary hef@tquleaeB -6

Bisufere R ES T e PSR AR 2 S hfnibpred

pamaag@h fmllydwlammwsbdmydlicoﬂ@@ \Mﬁere(tﬁbfﬁﬁlb%} Y8 ption¥lly
sul fur, - C(R4de (R4d where RAd

bﬂ?é%@d@ith Onéﬁmprerﬁmsbwnt% ggen,di2NC(O)-,
§Ps @h%%l?ﬂqrgéz& §éﬂ%§§é§ oxyﬁ’é’g%lﬁ) c&ﬁﬁé{ﬂlﬁc&n&i1 stafkyPlacyl,
(@-CeRifHAAC{O)-1C COR)alky {NE-CTD)al (Ky+ Gk E)M-C(O)-, aryl,

E% %&f‘ i)‘?l) ZN%{]%%ﬁ%d ba%@’&’@é)f @!}@%HW@& htergeycle, and a 3-6

ﬁfé‘iﬁ@é?eﬂ%artlélfy)’ér(fﬁﬂi s%@t‘e@%a@ﬁbéﬁhc rlntgewhere fhe mOéetg is

het er oaryl (Ci am no-, ary

aplienalysubstitited mthmnef@n npre aubstaumtshen B?doamtpé‘ tagitesh

By EE 0 et Pl ol 20580 Brepagycigring, 2

s@mmwreglgarmyweruw s@mr@tea HesérobyEIitt ing, %ﬂg—fﬁﬁémbe’?ed
h drogen NC%C or a chemcal noiety selected

Eﬂﬂq R, i U r@ﬁml@re%@céam(rmg @8)edeithe cadwayclic ring, the
%%% @;cg{: lﬁi/[]b) ﬁﬁ%gn ’An .?/r% R feek anm'_fng(a% dptionally
substituted with one or more substituents and the lactone ring and the
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 (C1-Cg)alkyl, (C3-Cg)cycloalkyl, (C1-
Cs)alkylsulfonyl-, (C4-Cs)alkylaminosuifonyl-, di(C+-Cs)alkylaminosulfonyl-,
acyl, (C4-Ce)alkyl-O-C(O)-, aryl, and heteroaryl, where the moiety is



10

15

20

25

30

heteroaryl, a 3-6 nenbered partially or fully

saturated heterocycle, and a 3-6 nenbered partially
W@eroof0b48§7 sat ur at ed car bocyclic ring, where thECTTB2004000269

is 20 optionally substituted with one or nore

substituents, or R4d and R4d' taken together forma

t full t ted I
ppw”‘?g”s%%gt s s G R A TR
Wﬁbﬁé REYGY | bqqydrdsg?bn 8r §cﬁeﬁﬁ6§1 eﬁ@iéty $&16¢teasrdrh e griuR

-6 nmenber ed amring, where the carbocyclic rj ng

chmlsihreg ef EyCh)atkyt, |(Gg-Csl)¢}@l¢ai|sylo€%1 Esalkyiawfonile, (Cq

Ra SRt BV e oo B aToht SR GECo PG,

C(0Y-, @pjli @mhbteré@ﬂyt avnbr@nh@mb.étyq@aiptlbﬁaw savuted with
selectedfrom (0)4 nitrogen or sulfur, or Yis -NR

one g dnereruipstityes hydrogen or a chenical noiety

sel egg)quctF rgcfnk;gl‘? %U@-OC@Q@J(E;?EUWng% 4%)}{%%&’6“

@n@)}@rbw aiminosHiNO(Q)-; or a chemlcal moiety selected from the
I (C1- C3).al kyl ami nosu

GSURCE RN o Bl {3%51 Corrlkomdh @iy acyliGeCoRIY-O-
OO G GRS G b M) SR iy lamino-
((@1emgahdyl)yamho+ s(%NE@dyclMikylerrm@d ‘acylamdandry @r;d@ﬁ or
2 Sk alo RLEL. SELeel g fEam Lhe, T SuBrodfi1 £b1 19

1
ke %ﬂéﬁ"fbél A A s Sph

gadjally aurfylly, saincated certnoyglic rlmﬂewbetGhﬂé\erfﬁD@ﬁ)y isj gptionally

§ﬁb§iﬁ Fqﬂe%{tli )%%Setialrtrﬁ(t)r%d%%ﬂﬁg pue 46'{8%& together with R*,
1-'\@? RRE), ORFE® Yormd18benBoa nsthiplesieasritige, of warethylbyidibridge,

, or a cheni cal noi ety selected from

@ﬂdl Rgrlédb’d&gfﬁ $NEg ot o @cm@pkmmety@p @G‘?%frf?m&ﬂe
G L GO SR B G (0o
m)QQB@l@&&éIRW)MC(O)—( éf;ll Iﬁ‘élt)aabéfyl BZaBimembered partially or

| kyl
SRR ROLeTOR R 9 R PaTIR PP GO fulypturated
|
| 'E%[’k%cg/%ﬁé’ lﬂﬂgf‘\grﬁg% tg'é'-’rﬂe B%r"t];g & é’@cfotrfa‘;ﬂ% sﬁkg?ﬂétufédp\g?th one,or more
subéuliulemtss@r R ‘éttaldercmgladwmtl”c R, )Y, Ri%os R*hdonmas stbend, a

SR R1A1db. b BB e o M BRB A% o oo
t h I en? b4rC| gWH&eﬂ“b@H@l RE dretenchan@epsndiatly dréden or
(Cq- Cs)alkyl)

R* is hydrogen, cyano, hydroxy, amino, HoNC(O)-, or a chemical
moiety selected from the group consisting of (C4-Ce)alkyl, (C+1-Ce)alkoxy,
acyloxy, acyl, (C4-Ca)alkyl-O-C(O)-, (C1-C4)alkyl-NH-C(O)-, (C1-C4)alkyl)2N-
C(O)~, (C4-Cg)alkylamino-, ((C1-Cs)alkyl)2amino-, (C3-Ce)cycloalkylamino-,
acylamino-, aryl(C4-Cy4)alkylamino-, heteroaryl(C4-C4)alkylamino-, aryl,

heteroaryl, a 3-6 membered partially or fully saturated heterocycle, and a 3-6
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and Roe' is hydrogen, H2ZNC(O -, or a chem cal noiety

sel ected fromthe group consisting of (d-C6)alkyl,
W@eok/0698€1- C3) al kyl -O- C(O -, (O -C4)al kyl - NH  B{1)B2004/000269

(Cl-A)alkyl)2N-C(O -, aryl25 heteroaryl, a 3-6

menbered partially or 20 fully saturated heterocycle,

and a 3-6 nenbered partially or fully saturated

:rwnh)bm*yedl;ja:tiaillyrtg,fuumeamraﬂeel cavbetyclic singpwihenathe/moiety is

sl e e R EEN o o

ond, paf

(ot ngabr@ld@él g aﬁc@e ord cﬁé}nfddnmcﬁéé?_ R4Ce§éi§€from the
gtmrpecmtmgobe@ﬁo-Ceéalkyleacw (GdCpiked Q(Ohycd@«@belbyl -NH-

EiPho Crbnyf i GIOk %ﬁ/@ﬂ?(eﬁér"o%nﬂo?éyé‘ apBEeB gl or

1 éb‘”c%féd:ﬁ@t%‘r g lé%g d 4 Gle ﬁr;@rﬁtbé'r)éﬂ palrii Iy faliy e¥turated

| I 'kyl -
ZMO}M *yg, ‘Mer@(tb? mglgm 'S@P}tl@nﬁ §l2th$tlt|qj@@)wnh one or more
%% t@% kyl am no-, ((C -C4)al kyl) 2am no-

tl oal kyl am no-, 30 acyl am no-

aryl ( et R ERK thien mgethéwewmn Pt R CRAC 4y R yibams acband, a

aryl, heteroaryl, a 3-6 menber ed partially or fully
g‘eﬁtbylaﬂ@@ﬂﬁ@@e@wy@tféfle%arlagg 6 WD 2004/ 069837

PCT) | 820040003091, 28, BT S AR droud B e
TReRGichly P b By

sat ur at'e ocycric r ere t

epinponatloy tiselbalkt, drud edlthet tr loydrate ohttnea:osmﬂmmd tlee salt or
and RAf is hydrogen, H2NC(O) -, or a chem cal noiety
Efﬁdé!élgfromthe group consisting of (Cl-Cs)alkyl,

acy! P EeR aliadashelo: Anasen-Al ol IR 2-

(Cl C4)a| 2N-C(O -, aryl, hetero
n’eldotepmhyﬂ))a&m-@hlqroplnemyl) Ey‘nethllylpymmib[ﬁe’i elldSyaltrigzingid 7-

bR e A Bpadmi b R B g vipw-2-
%ﬁ?lb&#éz@%[’f\@é"j ‘PB%]’@Tazméf e4- & utw@zgt@m-grylaév) m(z-
R4r en together w ob Roo or R4c' forns
@b@op@enwlbsﬁ@mw@nl@ew agaetfwfpyaamz%@m;ﬁ-@]{é Holtriazine; anc

e s S L G IR R e s e
M@hylpgrm@mh 5t-d]@1 Séﬂ]ﬂlaerne tdeharmdceigically ef;eaépitable salt

conmpounds i ncl u enzyl rroljdin- 0X 7-(2
fgpnrgof or a solvate or hydra e of saldyco%/pound or sai salt y)-7-(

C?I[ ‘ir g%g]edﬁ}ﬁ Her%réi%rr‘%lal HRPEEY bi i preboxt iR Rlal: 5-

compound of Formula (1) or (II) where R* is a group of Formula (IC), where
where R® and R® are each independently hydrogen or (C4-Cys)alkyl, and R’ is
(C4-C4)alkyl-, halo-substituted (C1-Cs)alkyl-, (C4-C4)alkoxy(C+-Cs)alkyl-, (C1-
C,)alkylamino(C4-C4)alkyl-, di(C4-C4)alkylamino(C+-Cs)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® 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
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(2-chl orophenyl ) - 8- (4-chl orophenyl ) - 4- (1-cycl ohexyl aze
tidi n-3-yl oxy) - 2-
woreaohpbysyT azol o[ 1, 5-a] [ 1, 3, 5] tri azi ne; PCT/IB2004/000269
4-(1-tert-butyl azetidi n- 3-yl6oxy)-7-(2-
chl orophenyl ) - 8- (4- chlorophenyl) 2- met hyl pyrazol o[ 1, 5-
[1,3,5]triazine;

I?Lllrpgeahw fsrmﬂ@nlﬁpl)on@ thf— leistasn @pdehe Iheterocycle e5p oaEgNally

%&tﬁﬂit Fe)érv}ébbpﬁ% f?g?&f[sf'%t'%‘]e{‘ si gzpl)t}]aermaceutlcally acceptable salt

Wﬁa@é@f@%ﬂbdﬂ,@ dithe woafcudideorstaktsaltt beasofvats ophpdiat@bethe
or hydrate of said conpound or said §alt Yet an%t her

@@r@pewnfédh@o%ﬁmmae @roqirwg d’@i&!ﬁ?'% R @ndi Bhareseas

SRl 35 ol s i o

[ ndepE‘refen‘ebycdmyphw@snndudé(Z—(thrbphemd)aa -(BRthilaropBenyl)-
%%O@QZJS}&&W@@ rlggigziq Q[% aT[t ec|5ftrclza12|rcl:él ) a} ké/chl’orophenyl) 8-

53,4)(‘ &Iﬂ!ﬂ)@y{ %%%Wh)} g}/razloloﬁ ,5- a] 1,3, 5étr|azme e7r éZ(j-

plalompﬂelrwl)e& 4-ohono;sfmnwﬂﬂmbthyk-@pmmW@yramg)H 5-

S R e Rl S S

ﬁféﬂhﬁﬁn% KRIM Boaet, Bgl]tné@rn@ aa Fpr@rmaab@tr@m latebptidie 4al
30 nenbered |‘actam or a 4-6 nber ed partlally or
theregf ema gelvatajonkydiatecglsaid C@mncmnﬁ. qigaid salt.2

or  vo SRR R o) ol AerbARdneati: bty

phez-ehlohspHerni oBe4 -chiteoplaariydn2-anethy/ipgrapel e sﬂ;a]cﬂl 8, Gitrimzin-

Z%&%ﬁ‘é&;é&&é‘&ﬁé'@p‘p&‘@e%&@ gﬁgm%ren&ﬁ@?g%‘%ﬁfé'y%.%é@ﬁi@
t
At TR AR f Tt oBfohy ) iR - CLoiSpREfy)-6-
chlmdo;ﬂﬁerqﬂ)eZemihylbyrambkpjé;ﬁda}ht B}E]mairregealﬂ (armorphohn 4-yl-
%Mm Ky a or%%hlenylsg (4C<é:1 Iorokp\fmenyFrZe i entrr\ﬁpyrazoloﬁ 5-
ALl 6%5]&1#&&.9&%]1@%%&&@%8% ﬂyheémlrbe [7- (2 chlorophenyl) -8-(4-

4="i sopr opoxy-2 razol o& <] riazine
@hl(omrdmft)’ﬂ)a&meﬁwlpyazolo[1 5-a][1,3 5]tr|azm -4- yI] 2,2, 2-trifluoroethyl)-

éﬁ}'é‘gloﬁo CE%F}*}W?);&? ff}%g%rg%hgyl)(% methylpyrazolo[1,5-
QHHQTWNM)yIFn{e%;ﬂ o, DipfiR b thigt erﬁimei [#=(REchRsropRENY)-

b
azol o[1 Jgtrlazme

8-Buehdaspphepyl) r,aqmﬂmhmﬁy@l})[‘e5(64fﬂe%ﬁliﬂ%ﬁé’nylﬂ “jsopropylamine;

ARl VR AR ey Rl enpraPieh iR Pt Bpyrazolol1 &) | oy o
al[118StedAn-afyipe,g- oﬁﬁumo mibyb)raramed @pharmétreeftean;ed

ds wh R4 I
@gsgn?t‘égte?sqltzt‘?{@%m'm?wwge o Rl o EayppUhagsayd satt

pyrazQl Blterre @bbhpdunl WHeEIR* is (iv) an (C4-Ce)alkyl or (C+-
Ce)alkenyl group is 7-(2-chlorophenyl)-8-(4-chlorophenyl)-4-(1-ethoxyvinyl)-
2-methylpyrazolo[1,5-a][1,3,5]triazine; a pharmaceutically acceptable salt

thereof, or a solvate or hydrate of said compound or said salt.
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15 4-yl]-am ne;
[ 7- (2-chl orophenyl ) - 8- (4-chl orophenyl) - 2- et hyl

wW@groaneise] 1, 5 PCT/IB2004/000269

aj[1,3,5]triazin-4-yl]-[2-(&-fluorophenyl)-ethyl]-amn
e; [7-(2-chl orophenyl)-8- (4-chlorophenyl)-2-nethyl
pyrazol o[ 1,5-a][1, 3,5]triazin-4-yl]-(2-norpholin-4-yl-
et hyl Anatharegspect of the present invention includes the following

[39?‘%’?8[‘ lﬁ%gc pf%ﬂ a ?\d) (|§34 (?‘r%1 l(% ?BHS I&/b)?w%lcﬂeare useful

ALMOEDF I ;
fretetiRled i dyfitiesls o o B Y ety

pyrazol oRl, 5-a] [ 1, R® R
3,5]triatin-4-yl]- (222tr|fluoroethyl) ani ne; )\
[7-(2- r[\@_ﬁ)henyl) 8- (4-ch Nenyl) - met hyl N7

pyr az

al[1, 5]t/cl§azm4yl] msth l\gjj\gznlfluoroe )/le\

7’| IN(2-6BI or ophenyl

c.hll\/pr ophenyl ) - 2- net hy ﬁazol o[1,5-a][1,3, ,\gi az
yl ]-1isopropyl am ne; nd

[ 7R'2- chl or ophenyl ) - 8- (4Rchl or ophenyl) - 2- mstlﬂfl
pyrazol o[ 1,5 25

a][1,3¢ajtriazin-4-yl]-(2, 2(|@9f| uor opropyl ) - am neif)a
pharmaceutically acceptable salt thereof ;0T @ sol vat e
or hydrate of said ¢nmpound or said saltR® A preferred
compound where R4 is| (iv) an (Cl-C6)alkyl| or (Cl

C6) al kenyl group Z >N

7- (2-chl or ophenyl )- 8- (4-chl or ophenyl ) - (1| hoxyvi nyl
)- 2-net hyl pyrazg /’i [135H2r|a' i

phar maceut i / pta e salt heNeof Xor a

sol vate or hydra f said conpound o |d salt WO
2004/ 069837 PCT4/1B2004/ 000269 27 Anpther aspect of
the present i nRention incl udes the Rol | ow ng

conmpounds of Forn‘tl%;qz’:} (rd), (lte), (1f), (g)ia) and (2b)
t e

whi ch are usef ul ernediates in th nt hesi s of

Q\mmewwfﬁs aﬂeﬁﬂﬁ@y@p{ hﬁrefe?@olﬁ?ﬁ nd'RY, R~and\&* bie abl
N NH N (1d) (le) (1f) R3
refingd abnmer{pr thecampoung o Fermulgi (. 17 1

Yet another aspect of the present invention includes the following
compounds of Formula (ll-a) and (lI-b) which are useful intermediates in the

synthesis of compounds of Formula (I1).
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NN RRs (2a) (2b) wherein Xis a |eaving group

(preferably, d) and Rl, R3 and R4 are as defined
w@baveedssr t he compound of Fornula (1). Yet anp@TiEB2004/000269

aspect of the present inver®ion includes the follow ng

i 0o conpounds of Formula (lIl1-a) and (l11-b) which are

useful internmediates in the synthesis, of f
wherein X is pilpavirg growp (prefevablyRCN ﬁﬂt@hB? s%i&cl%\n%%é%ﬁnﬁ and

R B 0binebaBels tdighe anpdbhg dr i % ol
( pr ef So@klof th€lchmpadinBs aleBihbedvheida comtain ahleastion&Bhiral

are as defined above for th und of F I I1).
e @pn{swe_emh‘pM@@klﬂﬁh&%@@m%ﬁ%ﬁ & fhat %!'( )

: chi ta : i
Ll 5 6o oS BEb s 008 b
ilesteated emandiscunases eardindarastithinitise seopy obthet present

ESEREANTS el S s R ERSLEP P VAR

%%gdfgtpé%ﬁéé’émn\%ntm(? TRIBRAUKIRER iAltRe ArERiIWetbgMizE higat

e the present invention. Those skilled in the
elrdmicil incietmsgicheas amalpheramincaethed peanadpharchlose agnne

8 LGPy adfiaBe e il MofliS s SoBin part o
e infepfior@ part of this invention. Conpounds of the
present invention have been shown to be useful

cannaGpmplodinde «¥ e prasegh rentiph haxp tieem showrgs e usetul
CRERRIRLATELANEEIGH T (n PERRSA BN B ehuasRst
Accordingly, another aspect of the present invention is a pharmaceutical
composition that comprises (1) a compound of the present invention, and (2)
a pharmaceutically acceptable excipient, diluent, or carrier. Preferably; the
composition comprises a therapeutically effective amount of a compound of
the present invention. The composition may also contain at least one
additional pharmaceutical agent (described herein). Preferred agents
include nicotine receptor partial agonists, opioid antagonists (e.g., naltrexon\e
and nalmefene), dopaminergic agents (e.g., apomorphine), attention deficit
disorder (ADD including attention deficit hyperactivity disorder (ADHD))
agents (e.g., Ritalin™, Strattera™, Concerta™ and Adderall™), and anti-
obesity agents (described herein below).

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

pharmaceutical composition thereof).
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present invention, and (2) a pharmaceutically

w@eweptmbi e exci pi ent, diluent, or carrier. PredBIED04000269

the conposition conprises 22 therapeutically effective
amount of a conpound of the present invention. The
conposition may al so contain at | east one additional
phar maceuti cal agent (desqg’ bed herein). Preferred

agents 20 include nicotinel receptor partial agonists,
opi oi d antagoni sts (e. g.y#

( _ N +Nexone and nal mef ene),
dopam nergi c agents (e.g., apo R'ne), attention
deficit disorder (A /Jm g attention deficit
hyperactivity disord (ADHD)) Lagents (e.g.,

RitalinTM StratteraTM Concert 3TM and Adder al | ™,

and anti- obesity agents (d ] ri bed herein below). 25
In yet anot her enbodi nent oﬁ fhe present invention, a
Weéfegd for treating a disease, condition or disorder

AR R SR T
FUEeRL, R S REPEA A OB ol ) SRR el

n@tmmltd Rofis hyaro@egmn:acg)zaé%w, Halo-saib8titupdrh (CraCe)alliyt,atr (C1-
conposi tion thi 4/ 069837
Sy andIR| R ¢ I6Eneq 360V F Fo RIBPELAC Gk of Sig (1D

opti o ' '
2bor P BBy Sedoptrl oL My o of
sarhpoundibetheassit, arra solvalstardryarate Q;‘ljggppmnog@d, the salt or
eteraﬁrggl ; R3 is hydrogen, (d-C4)alkyl,
Jo tituted (C-C4)al kyl, or (Cl- C4)al koxy; and

R4 i sDawaded) ey and®r dissrdesmodokited bifeanmbhinoid
(I'1); a pharnmaceutically acceptable salt thereof, a

recsgtargroaganists inelvge@aing disardersdie:g., bingg eatingadisorger,

DX SIeREE oRb BURFniSP TPAYR 0sd BEcSAtSI B'g., feliutin Y BSbHE or
food intake, and/or appetite suppression), obesity, depression, atypical
depression, bipolar disorders, psychoses, schizophrenia, behavioral
addictions, suppression of reward-related behaviors (e.g., conditioned place
avoidance, such as suppression of cocaine- and morphine-induced
conditioned place preference), substance abuse, addictive disorders,
impulsivity, alcoholism (e.g., alcohol abuse, addiction and/or dependence
including treatment for abstinence, craving reduction and relapse prevention
of alcohol intake), tobacco abuse (e.g., smoking addiction, cessation and/or
dependence including treatment for craving reduction and relapse
prevention of tobacco smoking), dementia {including memory loss,
Alzheimer's disease, dementia of aging, vascular dementia, mild cognitive
impairment, age-related cognitive decline, and mild neurocognitive disorder),
sexual dysfunction in males (e.g., erectile difficulty), seizure disorders,
epilepsy, inflammation, gastrointestinal disorders (e.g., dysfunction of

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

waele®enedsss (e.g., binge eating disorder, anorBXI/EB20eMH0269

bulima), weight loss or cadtrol (e.g., reduction in
calorie or food intake, and/or appetite suppression),
obesity, depression, atypical 15 depression, bipolar
di sorders, psychoses, schizophrenia, behaviora

PBPONE P aNRERSEasH, NGEL 1 SbBLEd. bifapioeied

ace ance, such
emppdmtotheaheﬁmhusmsedancﬂhertneatmeet-mfnml@ghtjloss obesity,

d | b
Gatmie, PPETAS derBeRte At o R R R A g
al cohebnifpas s BFés‘é'ﬁlt fHv@hasn deRepd erfanidtered in

i ncluding treatnent for abstinence, craving reduction
amrdbmltnapwtrpméreephatmacmﬂlcal agtids. iRvetacesd phapaasytical

Sa8 iiiude niDgir Ao RPE bl Roo SRS Bhlsfd aPRitlists g0

ﬁ@l&e&@h@ﬂﬁ@ludn@ﬁﬁnbk@ﬁe @épbﬂb@ﬁébummgwmeﬁﬁ@)ﬂ i a
(i ncluding rrem)rér 0SS, zhei mer' s di sease, denentia
g

gepamgineggic\agents &-gdepemarahing, IAPRAPIHE agerts (e.9.,

B erEAPHAC (SR2DLANP APBIC AfeerB) Bfhogetine
(99 Stra@t@&@ ™)| gnd efﬁpr@ttlémbn)es (eg]. ,ZAldeemlli%)) dedsanti-obesity
epr | epsy, | ammat.i on, gastroi ntestinal disorders

pgenfs, sw;hsa@ aperBMTH inhibitars.of Hi-bydioxystersid Aelydrggenase-1

LD oE R s AR b RbR0 RPoft £ s ot iaPhiagtpSh R4

E@bﬂﬂ’sfés O K- A0h§EASR, niibah¥iRe rélptdkéeReibitors! SyrApathomimetic

preferred enbodiment, the nethod is used in the
agetaisnﬂmadm‘nav@lcgmeptos ggomibtss dppaming reqspior FgumitkeHD,

Tamnes - Badiana, el eyl SHats, Sra Zarmpael

‘éSHﬁi’sféaMé!EnW ddhcehtrafi ng?héfrﬁ@@@%deﬁﬁd)r agagbaists, leptin, leptin
Preferred pharnaceutica &ﬂnt s include nicotine

apalegs oleptiareceptongannisiss galapirracentarasagenists dpage

Hli\lt%q? ?&cﬁngegﬁag%ﬂ& ggéﬁlggs:ﬁgg cgg%‘b‘?.‘dé-\ggé;& b'rsgnta?&qlsts

&@%vﬁ@h@n@ﬁ?éh’@ GéhWroemeMtQMGIdaérmldjgﬂméd)for i de
., RitalinTM and ConcertaTM, atonoxetine jo

gbjcgcortlgpmbqchpg:rmn aggmstgngmrhfﬁqe@gor@pt@gomsts glucagon-

SE%M%R@@%{ %gbhls%b%ﬁfa%ar sl Eecr %1‘(5 s8Ruman agouti-

d@bwm@wawtégor(sﬁé @arﬁﬁ@re@modaxnhagbnmts dristamiepBi de
&Bep%gr grgtaggﬁls?sggr |tn\t}(eerrse agonl\{sct:sR and neuromedin U receptor
agonists, and the like.

The combination therapy may be administered as (a) a single
pharmaceutical composition which comprises a compound of the present
invention, at least one additional pharmaceutical agent described above and
a pharmaceutically acceptable excipient, diluent, or carrier; or (b) two
separate pharmaceutical compositions comprising (i) a first composition
comprising a compound of the present invention and a pharmaceutically

acceptable excipient, diluent, or carrier, and (ii) a second composition
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agoni sts, CCK-A agoni sts, nonoam ne reupt ake
i nhibitors, synpathom netic agents, (33 adrenergic

WO e@et9887 agoni st s, dopam ne receptor agoni st SPCT/BB2004/000269

nmel anocyt e-sti nmul ati ng horrdne receptor anal ogs,
5-HT2c receptor agonists, nelanin concentrating
hor none receptor antagonists, leptin, leptin anal ogs,

cepprigingeatdpassrongyriditeral pharmacautieal @geot described above

' Ny Lphihitors, bao i n recept
SRRt Ol BB B GBS e
phamatevticabcarapositions einydse apiaielepsd ShamearioudRebiogs
t hereaof , 20 gl ucocorticoid receptor antagonists,

seaueHially aagtie@nyiArdgbni sts, gl ucagon- |ike peptide-1
receptor agonists, ciliary neurotrophic factors, hunman
agout In Yetanatheer gannckiohthenpragent ventiom reepharmaasepicar kit is

BROBIALGL Sk 1€ OMIRRE I hEaR Ot R BFRRS 2y Blncssers
enudiutdted by k2innabinbit resypb @it gonit e h FRYamBal Pehe kit

adm ni stered as (a) a single pharnmaceutical
EOMPHSES ALA SWrkle i TOHD CoMRIisiIACopTpauns ¢frtbe emnesent

. . _ e tal
LRI 0 oo R i R BERY TR sage for
Hrtrezpﬂc%ibé%hesxcbpdiﬁ?ps oldidismedi‘érs.tthat arermbeulatéd by b%m?é\ﬂnoid
separ at e rmaceyti cal conpositions conprising (i) a
FceBloTEprideyipbring SBb reraon rieaRiigLNd of the
' ' Leal v | .
Cc b e S B e W o eCeutial
lslt)ﬁ@m_pri_sihgm)\n)l‘immsa@@ﬁﬁmdmpnisﬁiﬁ@ozlb%ﬁmndﬂl the present
rising.at |east on itio armaceutical
inERiorTRaR (i pertabireUically accpRibleEaer cxciyent or diluent; b)
86Nt ABbSag ORI ®Mpridihd UPSH ad@i’tioﬁé{ﬁﬁa‘?’ﬁﬁac&ﬁ(&al agent
phar maceuti cal conpositions may be adm nistere
desaiibed hetrinl gndfil) asehraraacesticallyangepiabiemganied exxcipbentror
. f th t tion,
ARttt B o dORBRbrrs ' orovi deo for wse by & consurer

to treat diseases, condi Defiaftions di sorders nodul at ed
by canpnabi noid receptor antagonists in an animl. The

kit 23HEPY Sekein) the term: alkye retssadeatydreesshen rading of the
Gaal bl Coidebl P akah g Yaba ey B SBlohtor brenghed.
Far ewabOplepthier tean "4C s-Cajedisyl” raford toi sDmnovaléing asted!s, or

AP S S S aRE P B! Methyl, oty
n-propyl, i-propyl, n-butyl, i-butyl, s-butyl, t-butyl, n-pentyl, 1-methylbutyl, 2-
methylbutyl, 3-methylbutyl, neopentyl, 3,3-dimethylpropyl, hexyl, 2-
methylpentyl, and the like). Similarly, the alkyl portion (i.e., alkyl moiety) of
an alkoxy, acyl (e.g., alkanoyl), alkylamino, dialkylamino, and alkyithio group
have the same definition as above. When indicated as being “optionally
substituted”, the alkane radical or alkyl moiety may be unsubstituted or
substituted with one or more substituents (generally, one to three
substituents except in the case of halogen substituents such as perchloro or

perfluoroalkyls) independently selected from the group of substituents listed
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In yet another enbodi nent of the present invention is
a pharmaceutical kit conprising: a) a first dosage

WO o00a06wBpri sing (i) a conpound of the presentPCT/IB2004/000269

invention and (ii) a pharnme@eutically acceptable
carrler ex0|p|ent or diluent; b) 15 a second dosage

SR AR A T ISR S o
d
SRS S5 B ARk sl RS A ety
'difluoyornetht, drifueromethyld peduobosthyldnddhe tike ). N heR0

SEPElBled. N BIGnE rafealesr AkaMrISs Ais Prstatanly SubSituted
With1t €53 ALk subRft@sits! 6 R oFRNQNALiRENts ﬁﬁ%ﬁbﬁﬁ%mt nypéelected

branched al i phatic group containing 1 to

HoonC (-6 3)@"(}" rfEtiyd)Cyaiealyl, (C:nCI@)Gd*F@ﬂW arybhetgrbaryl 3- to 6-

Tﬂ&ﬂ@%rlel’d %tgﬁ%c\{/ﬁle I?)ﬁél%iwr |y Fﬂét&y @%}@%o‘xy aryloxy,
aﬁﬂp@WLCG)QkaBardlndTﬁi (@l- mnagyl anhiﬁasi/ému%c%%oxylate (i.e., (Cs-

net hyl pent the I'ike imlar the al K

feid 36791@(63 NHél hwromsﬁ(ér 9)a&wlaraw0apr<batp (oacwand more

RSranf 8oL UBEEE Dbl AmER 1g com
gﬁe)dydluﬂwd:dC@}arjﬂlﬁBﬂgeﬁwe@h@téMarw LR gbig-meptberetine

may be unsubstituted or

d | k
BebE0RudE d ronkeRt Gr-CnkyLamiia et ool aming
one t qhkhegfs ARG Fulﬂﬁ %ggjrgfgoﬁ rngycgllraerm%a?glstreferred

hal ogen substituent’s suc
preas [patioky @yfudy sawammmalkylé)ebmm nbnaronhaiic gngsithat

Bte PR A SRSl b SintenatecharR araexist a3 8 single ring
bmgbﬁd rihg'bed-spiraHahg:- ﬁlﬂﬂ@éé ébﬂ&ﬁ%&bﬂﬁéhlsbeﬂﬁéarwc ic ring

group substituted with one or nore hal ogen a

(Sél enerally acr dpBtmembered flhgorF@ﬁ@D(Bmple tpartualuomroﬁmﬂy hyI
bstit
a0 Sbol e ARG evdiben BeR e SidRBs shith B
sytﬂspndptyt egcloprapgdnyl, dy@lo'bufyl USfIolsUHBARY ] &y@@ﬁéntylor 1 or
ubstituents i ndependent] ¥‘ selected from
@D%ﬁ?am(}vc 0?@1’43@@1&/ i Qysigineyyl, cydobesynl keslghexadianyl,
@%b‘g{gwwgycl%;z éq@gﬁepégmﬁio thelth gqmggcxoﬁb 2R Shd the ke,

VhienGaesigated as being Obpt(daal%hbbmtecﬁmhwpamally saturated or

WM @@@M%ﬁlﬁ)&g&wp} ayope k'@?@é%tﬁé{fggocrxa%\@smﬂt@d with one
oF ﬁlfo?é §Qbéﬁtuént‘s%t3%|cf%llgloﬁﬁ? 96 B8 suBktitheRt Hdd Pt ¥ently

sel ected from
selected from the group of substituents listed below in the definition for

“substituted.” A substituted carbocyclic ring also includes groups wherein
the carbocyclic ring is fused to a phenyl ring (e.g., indanyl). The carbocyclic
group may be attached to the chemical entity or moiety by any one of the
carbon atoms within the carbocyclic ring system. When substituted, the
carbocyclic group is preferably substituted with 1 or 2 substituents

independently selected from (C4-Cs)alkyl, (C2-Cs)alkenyl, (C1-Ce)alkylidenyl,
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(C3-C6) cycl oal kyl, (C6)aryl, 6-nenbered-heteroaryl, 3-
to 6-menbered heterocycle, (Cl-C3)alkoxy,

W@ @o4@8983t Kyl ami no or di-(d-C2)al kyl ami no. ACEIE2004180269
"partially or fuI |y saturat3d carbocyclic ring" (also
referred to as "partially or fully saturated
cycloal kyl") refers to nonaromatic rings that 15 are
ayt, Hﬂ@terpar)tll 3 foy6-orembenegl hejerosyelfacigraitioRayCyaRPs t

R G A SIHENG 4B T8 Ep i, Bt ch
SR, %hﬁlbio@ar%oxf/l@te% e N5 CYalkiRO-C{F N&b(ﬁrlﬂytjmxy(Cz-
‘gartlall or sat ur at ed carbocyclic ri

yelkylarripp) or keto QéObre@dﬁ@OQJewf@@blycy@r ép F%B%Ubgt'tuents
BUBbERISRAI b r BATLARY L, N, B €t et

Rysrbol@xendikoxgy (T e0e)sHdI amiho ordo(@)ﬁC@)allkyl ammo Similarly,
(bicyclo heptyl ), norborn

@ny: 9&!@?@@%@@9&@ arapR (e qycwkyl%gncw%m@%%o &fc)
RSL ik SORLI ARl Ay uted”, the partially

ull'y saturated cycl oal kyl group may be
u nsubTheé terme tpartiabussturatad ed fulit $atorated betaroeyclic ring” (also

%‘fg&%@&%%ﬁ{ pottiat} seftuetb ST SaERER SISy HE ofdrs to
hﬁé’cﬁfﬁ@é ihat 8Fb BeAVpdriialy6r Y htifdgemated and may

stitut A substituted carbocyclic ring also
exlst a$ie§nggleumg bloyclis ring ohe spiiehBagclUniess sreGified used

syl daiciaing b BREBAI A 0B ERITRGHEH e o,

ByntaihingNaod hétefoatemsiprefataing 1\writhhetetdetons) imiapehdently
ring dystem When substituted, the 30 car bo%y fﬁ
gelegted Fomruiir.pivges wdtregre P artialy saiifrated or fully

%ﬁn?&;dwﬁz&%cy @ﬁl@‘ﬁ%ﬂ}deyﬁl%ﬁk%%h%@) sreaiqxly dgﬁnfimyl
?&%y@@@f&ﬁe?nﬁ(ﬂ' hy&aﬁﬁéhﬂ%mrom&dmw pyrhﬂldmyd)a{ﬂyl 3-

menmber ed het er oc

PRy cap ek oy es ot By
?@3&%59 :yk(%ﬂ m - pall%'ﬁkgéQrHogﬁith&M Wlfw Z%ﬂ;}%fﬁ)hno

mlom;mhcﬁlmoo}etramnﬂrmﬂ)mybrteﬂr@lnyechbywanydﬂ digxega, and the like.

%St l t‘ﬁ?ﬁ??é g!oerl‘r?qucﬁor% %ﬁ)&g%&ﬁgf (R%qlallyf?attojrated or

Sy Qb@été@ﬁéterﬁ@/cl%}&iwiayaaa a@slmsndted &hwmtw |W|th

am'no. Simlarl i;c oal k portion of a
paeqr, mousecethmrﬁs l(typlca ycortmww%@rsw@stlt@%m) mdﬁagndently

AR B 0L B B ARl oy
“substituted.” A substituted heterocyclic ring includes groups wherein the
heterocyclic ring is fused to an aryl or heteroaryl ring (e.g., 2,3-
dihydrobenzofuranyl, 2,3-dihydroindolyl, 2,3-dihydrobenzothiophenyl, 2,3-
dihydrobenzothiazolyl, etc.). When substituted, the heterocycle group is
preferably substituted with 1 or 2 substituents independently selected from
(C4-Cs)alkyl, (C3-Cs)cycloalkyl, (C2-Cs)alkenyl, aryl, heteroaryl, 3- to 6-
membered heterocycle, chloro, fluoro, cyano, hydroxy, (C1-Cs)alkoxy,
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io referred to as "partially saturated or fully
saturated heterocycle") refers to nonaromatic rings
wo batt/06a8e7 ei t her partially or fully hydrogenat BCT/EBd04/000269
may exist as a single ring# bicyclic ring or a spiral
ring. Unless specified otherw se, the heterocyclic
ring is generally a 3- to 6-nenbered ring containing
dryb&y Sarhitoes oaiCyakylEreiher dib(Gy- Ga)atkyﬂahmncerammonal)boxylate
ndegendent ly is selected fro

et fagnlle@ielQNSa) o kelodoup): femq’ {jore BiaipigRlywith 1 or
i‘gu@étgﬁé(r?tF .ﬁd‘%bc{rg%hmng rBHP Qlao . (€3Daycloalkyl,

azlri urany uran

(@gbarglk 6|ay|err[bemyd hqb@maqﬂ i i toyB- mambm@dﬂwtgpcy@e; ar fiyoro.

g@é’%!péfp:hg%rgyﬂ) E}a& Z(% ltah?thédzﬁ_ @Vr L4l n|¥:al’ ﬂ]tﬁ\} oL mqlety by

ey Ay 67 oY ling Qtdtas Within RRRAeIdoY Blic aﬁgtspst@rmrsmnanwany
t et r ahydr ot hi enyl t et rahy droth| en?/ 1-di oxi de, and
el.

méterdoyk:ke p%r%bemflar@fouat(@@ Detpeioyg @,thsh&ﬂsmqlky,
|
Gelpticiblearbpab Bytros fis pg B BA 2o o8 or

substTheltéreh varyh or Ommtldmirboéydhetrlﬁgﬂe@fblss {d sumineatid v,

one to three substituents) independently el ect ed
Ifrlotﬁhe(SH@Vg’rQ)aﬁlft@eé@lﬁstﬁh%‘é‘Ht%qu§?@d'”Se‘-’ry m €Gve

ﬂ%}%@ﬁ%@bgnaﬁﬂrag&e %%ﬁghfh%ﬁéj etc'?‘ mﬁu&g i Hﬁﬁ@roup is a 6-to

clrcring 1

h@-tnﬁiémbmfdd @rdmaitg: mabbmd rin@(sa)n Whyeh mxdlca@tdeﬁsobelyg
ydr obenzof ur

TopiDanin) S4¥ KB he A T Hi. YRS BRYBiigg o sybstitted
ﬂ/’itﬁ%ﬁin'éo&r 6 Slisalhants Slte%r}ab%/vﬁ@ Mare Rsan thibeGubbktit@ents)

erocycegroupls re era substituted with 1 or
hdepbatentheselscieddeperibe gtoup Q@watlwrﬂs Gateddoelow in the

sl s i U bt

d | 16983V h
é}é#‘?u Bz%%ge/'—ft%oeg% b@mnyn @p@hgmblg%r}’ylnmm@@ﬂ 9 en

aubstisuted thecaronaatia mplet@maﬁ@ prgfﬁ:raw §Hé§’§k‘ﬂ%€¥ ‘é"th (1 o |

S Bb e Ry Y olFleS C0EMp (SR MRIFp, arv

ﬁ@ie?@ér@lﬂ 3—ﬂ@®-m§hﬂé3édlhb%rocﬂcﬂ3 6wy, dhterbkfilioro, |odo cyano,
gOG ary - menber ed- het er oar

é@@%wc%l-&)aﬂ?oxﬁ'l AR, 9”#'%3/(6%@@)6@%?’%@“1810@%&‘; -frgiplkyl
i St oL ATl PRSP CRME Y 1 e

y@‘éfemly S or Qa;ubytltuanss seletted dnyependeotly |fmnn deCSﬁHSMb
etioB om0 cpanp. g aneot ieCoefia e Sy REPaNEy ve
attached to the chemical entity or moiety by any one of the carbon atoms
within the aromatic ring system. Similarly, the aryl portion (i.e., aromatic
moiety) of an aroyl, aroyloxy (i.e., (aryl)-C(O)-O-), aryl substituted alkyl, and
so on has the same definition as above.

The term “heteroaryl” or “heteroaromatic ring” refers to aromatic

moieties containing at least one heteratom (e.g., oxygen, sulfur, nitrogen or

combinations thereof) within a 5- to 10-membered aromatic ring system
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The term"aryl"™ or "aromatic carbocyclic ring" refers
to aromatic 10 noieties having a single (e.qg.,

wWEhb@apbds3or a fused ring system (e.g., napht hed'EmB2004/000269

ant hracene, phenanthrene, &bc.). A typical aryl group
iIs a 6- to 10-nenbered arorratlc carbocyclic rlng(s).
When indicated as being "optionally substituted", the
(@"gll pgrolyh pynigy, byram@dbsdob/l;tlr@dﬁzmiylsthlmwtfutamll Wi t h

oetiaciL et oragant 7 M sarah a1l BRI B Mg
Q{a%‘l&n ‘Jé)urﬁﬂﬁ’sﬁéﬁéﬁﬁma%ollyl fc{lﬁﬁoln@l qyqunélhm st fzommibpieeny|,

st1I't'ut ed Substituted aryl groups include a
berauqxazcblyl atoyailhe halewerevatie "ngetyt!T‘@%§ﬁ§JSISt of a single or

LGB Ryerdm ol LREL SRl heterbsiyl ripd R & To'BhEhitieRd ring

éor‘i’cbm?anﬁ@% tHreeMeteioaens intopendeatty sekeettd from oxygen
C2-C3) al kenyl, aryl, 20 heteroaryl

sulfmmrrauogen @ngcd binical Busasdhetemasylding sYRie IS.ao%roto fo-

LS, o E\%I s%m (Ght dﬁ%%-@l&% flo'E]F r{éf@gér%atr%ﬂ@ fiependently

Qé'lbﬁté@iaffthﬁ)wdy%bﬁ éulfu&* and(GroGaN) aWMbn iDARamd lel-k)e,mgand
nor e ﬁyjefera 1 or 2 substituents selecte

iardiepe é%wgiutqdmﬁh@éﬁt@@ﬁay gypuPs ermyoqeoun§tpty§}tgted or
%M@%Euteﬁmf 6%9 of rmﬁ Lﬁf@ ﬁ'éﬁ‘?é( ref@?ﬁbl?rﬁd m@Fe Hibrhyee

atta tot em cal t|t Oor noiety by any
eubstmﬁemtls)a|rmi@pbndeaﬂpselectﬂdtfmm thé grmmﬁﬁsubstﬂue@s listed

Riiout Py tnardesiiareior "olhediptegy el Sumsiifieq A8 )
gé%@roéﬂé%tlé Mb?éile@é% _Preﬁé?@bly %Qbé‘ﬂufbtﬁwtthel GrEPeubstituents

nition as above. The term "heteroaryl

iridspendantyraelectad figm (Caf@ralkylo (Gz- &zﬁlk@%ogr&buf@s@r@@yl 3-

G BrteoRfad belef Rl dnhR, ShRiARucRertoge) i nyaroy, (©r
%%@B%g%%%zagﬁg gG:PC%)a'NQ’I ayrdhe, rm%&mau@wamb, or

pmiaczczﬂrppxylatm@ew(Cn(r"a()alk&slr?r&/%NE'y Mandff{ﬂ}ag%lgfeferably 1or
ORTESIGH [eBRAEh sobludigaiylq; St ir, o

%%ﬁ(b rhhyifa@xr?l )(Clq Cchl)aalkoky r(y‘,h ?A)SIhmlmmmia mydll (C4-C2)alkyl amino.

enzot hi ophen 70Xaz0

TbedrsnicmdreunsnaY ho aiacteis 1 Gidraiod] Ffty o5 maety by

a'ﬁé‘?ﬁ’\[er 6fgﬂe %Ynggr% Witn t@hfcthatid ASY Sy Q@hﬁ{@@f thlddzﬁmlwi
ring containing one to thre

mﬁtcmzoaﬂqdmmlmlmieh;dennidgazelefb-@’btpaddfz—whww@eyi, yr|d-4 yl,

Py e eRE " S, T hERrodP B8R REo2" Y
heteroaromatic moiety) of a heteroaroyl, heteroaroyloxy (i.e., (heteroaryl)-
C(0)-0-) or heteroaryl substituted alkyl, and so on has the same definition
as above.

The term “acyl” refers to alkyl, partially saturated or fully saturated
cycloalkyl, partially saturated or fully saturated heterocycle, aryl, and
heteroaryl substituted carbonyl groups. For example, acyl includes groups

such as (C+-Ce)alkanoyl (e.g., formyl, acetyl, propionyl, butyryl, valeryl,
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menbered ring system containing one to four
het eroat ons i ndependently selected from oxygen,

w@iohe9sand nitrogen. Wien indicated as bei ng POI/IB2004/000269

"optionally substituted", t3e heteroaryl groups may be
unsubstituted or substituted with one or nore
substituents (preferably no nore than three

sapsy, tt'@é'ﬁ){'é(}eth/h@prﬁ@eﬁd)%@@'@d@@@oﬂyb@ g lne]c group of
Egﬁéét W E:{éé%or{)hmgobsﬁﬁégﬁﬁtow & Usloﬁgﬁfyﬂ:le{rer oar gﬁrat iC

opclehéxdcabenyll efce), heterosydiistdarbdmd (@igt,hpyiratidird/licarbonyl,

subst tuents 15 i endent|y selected from
POk b- C%@‘MHPQ@HWHFW PipRiegdigarbong. o

ARSI R aRICH ) A o ipty) bhiidrdsd e

{rdpiea)ydi2kgdrbanyinthiopher(yEB-&8pahWy furanylddcadoonyl, furanyl-3-

REREY, I eP Uy 2-2oiorvh iR Pt a e igEeny
%eéa%ér%ﬂ étrc‘)mIﬁgdd%ﬁ'tﬂfé’bbkyp%yélbglkyf Ihe@sdcydE, S¥RBAd

y r oxy, E/ am no or
bete(ro:arycagnaiolnwf thediagyl gromhenagberasarane gf ibemraups described

B hRaShede IR B0 ohlnehaRpicRRCSY pBifo, BBYoRAsy
sObstRaRla” ]th}é|acyl gfﬁuﬂﬂhgkl-b%'wdsubsmuﬂ@d el oftighall substltuted
|mdazoI5yI, yrid-2- yrid- 3- yrid

st @esowor@sulpwtuam@ (&p;ca"s. ane io E/fgree ESH@?8¥Sdar yl

TRIRGRebly SeraR AEREDPREA O SoELL lecdhsiow in e
defiitioh Yorosubstitatawtiror lthe alkyt, idyuloatkyé | Hetérocgole, anyland

has the sanme deflnltlon as abov The term "acyl"

hetesparyl godioryef the acyl grioup raay Efeaﬁt@a "&tef ap Wsc%bed above
I e ;

Ry BiERired ¥ Srkflrerdtlq st of KuBEE R Fodtiactively¥

subst iThettedn 6auﬂzsjmyﬂed@spa@ﬁcallymn\®iammaed adloyss for one or

P RAUBSEEEEDR oS keRinbin e St Fiiavel t Kgsnerally
%9961‘5@&9@6? tHtst él@l?&pﬁ( t‘ﬂ@%@ﬁhat ﬂ’fé §l§’t5’s§t%(énts should be

| ace , etc. C6) cycl oal kyl carbonyl (e.g.
§yte|ctg\j 9Pab (tgnpbagiversggycaﬁﬂmttm phameasalogical characteristics of

BB B R B e
%;s,?tszﬁbﬁmﬁa&wm o vt erohonts

I, Grioyaoglky!, (GmEsjalierita thekSptiutidsnyl .
%g'té;rggﬁﬁy; Car%@%}%kgﬂ;%@?g@@}%alg (&Y. PaN¥to, bromo, iodo
and fluoro), cyano, hydroxy, (C4-Ce)alkoxy, aryloxy, sulfhydryl (mercapto),
(C4-Ce)alkylthio, arylthio, amino, mono- or di-(C¢-Cg)alkyl amino, quaternary
ammonium salts, amino(C4-Cg)alkoxy, aminocarboxylate (i.e., (C1-Cg)alkyl-
0O-C(0)-NH-), hydroxy(C,-Cg)alkylamino, amino(C+-Cg)alkylthio, cyanoamino,
nitro, (C4-Cg)carbamyl, keto (oxo), acyl, (C1-Ceg)alkyl-CO2-, glycolyl, glycyl,
hydrazino, guanyl, sulfamyl, sulfonyl, sulfinyl, thio(C4-Cg)alkyl-C(O)-, thio(C+-

Ce)alkyl-CO,-, and combinations thereof. In the case of substituted
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carbonyl, 1 H pyrroyl-2-carbonyl, 1
H pyrroyl - 3- car bonyl , benzo[ b] t hi ophenyl - 2-carbonyl,

we@r@4)p698Bh addition, the al kyl, cycloal kyl, PCT/IB2004/000269

het erocycl e, aryl and hete&7oaryl portion of the acyl
group may be any one of the groups described io in the
respectlve definitions, above. en i ndi cat ed as bein

W'Qﬁﬂﬂ”ﬁysu%%ﬁ‘{wlgﬂed aHIC abglalig o gEhaRiheraryl or the
%DH(S’EBE% st O%ub%?fdt@ffcal t%/otﬁ ‘fﬁé%\'}{l létnsiﬁpg‘éélﬁﬁ PHpLhnay be

S;Jbslitlétede\mﬂsbneldlndmpm;jrdgmltgerﬁsI(tgplcetl;gfc;rmrldmeeegsomtltuents
of substjtuents_Ii el ow.in t I pi
exgeRYiN ¢ case of P?rsﬁ@ ﬁHthtUt&%)o%f}(?qy?ohE@{g{g@@llﬁyébstltuted

f .
oMo SonSRIGORAL SroRPhich At S TudqRenfig (6. g i
aityydnobenzofeteyk dihyidrsindolyl, kgt i t uents, respectively.

The t ti t d; f [ [

21T ond e Bngoete” Fefess B ch BBl rEMPle S SR Bewpr
ir@preBentidby FloMeMar(), (if), bﬁ&ﬂ?{iﬁélaﬂing profefyssarepd by

t hose skill’ed in the a he substituents shoul d

ipbagnaseltinally @cseptable @altfsoﬂweé@ﬂféwgmqn&a@rf reere splyent

RA96PRER) Sehid SRR bRIRR £ Dudtrodr AT, e
Phictrabbeutidar st kRt é?reflmovﬁnto oé |rtrhfcugugwmeiﬁfd|p16dt e.g.,
above i ncI ude Cl- C6)al k &QCIS C7) cycl oal ky

lgin i

(v@er(;@t n@,rp tr(edmytgﬂz ,qli;qite ors to th@tqgrw%p/vhere

{Tﬁ@%{!ﬁ ocycle, halo (e.g., chioro,
%hetSBIVQnodo and %ﬁoro), cyano, hydroxy,
( Cl- Cayra ey prategtiraxgroupllof Wy g seferste recsytistifyent that is

gor b sy ipleyed onplai G ke sPhara R Gl Raliy while

i a
?Qé&%%h@p Lﬁidﬁ@ﬁﬂl @%%ﬁﬁgmﬁ%d( O%()ﬁ”aelle?w%l% %g “amino

mmaﬂgg@rﬁllkwsumstjtuem atteahechto an aming group that blocks or

éqr%vecf% 3 ba Jpnléti@oq{% %@Q}gﬁﬁ SIS‘@H&}% %p%otectmg

%buwwclu@%éétﬂy{nﬂub%é&@l ﬁﬁmwxzwrbeﬁ@(aocpl o(Cl-

, and conbi nations thereof. |In the case

dzrengml@swmr@peml ("B 2 eug) DHverenyivasthysrosysabonilF mac).
SAREAR: 4 WnoR BB YRR RSP KLAGHER & & Hycroxy

rou

OGP ltlﬁattt@@bkscwr ;botdmts tree Iaydrbxﬁnmdtlbaaﬂtlykﬁw@btmpmtmjng
be substituted with one or npre substjituents

@9ppE Hdyde apalviand sibde A BPPXBIRIECING@OMP” referhio a
SRS L RAEURE LA helBloo bty Brotpa mpeaion
Wenetidnadiad (Eonmg\c(recgbpxymdahexatmg groups include —CH2CH2SO,Ph,
cyanoethyl, 2-(trimethylsilyl)ethyl, 2-(trimethylsilyl)ethoxymethyl, 2-(p-
toluenesulfonyl)ethyl, 2-(p-nitrophenylsulfenyl)ethyl, 2-(diphenyiphosphino)-
ethyl, nitroethyl and the like. For a general description of protecting groups
and their use, see T. W. Greene, Protective Groups in Organic Synthesis,

John Wiley & Sons, New York, 1991.




10

15

20

25

30

di hydr obenzof uranyl, di hydroindolyl, etc.). The term
"solvate" refers to a nol ecul ar conplex of a conpound

wo epreewsst ed by Formula (1), (I1), or (I11) (iPCt/IB0OUN00269

prodrugs and pharnaceutica8ly acceptable salts

thereof) wth one or nore solvent to nol ecul es. Such

sol vent nol ecul es are those comonly used in the

phar nddehraa¢ "hetapenttically affectivecamotint” beeamnac Lamcru ntof a

PRDeLERGR Rpegis iuebes it enor Bievnt the pafgcular
gigewnes] comdiben| &t disoraat e{ll) aﬁBﬁuét%fsnhrrfér iBFf164 '%l%lﬁéfés

or "Pg" refers to a subBstituent that is 15 conmo
enpIosyeere:ymptenis @rthe meriadardipaase, aoindition, or dlsorder or

ot her functi on
LB S oAR 1 oSER R PR Sl nBStanEY Bt Cler
giseapg, condition) g tdidorast déddriveldaserem. an am no group
t hat ocks or protects the am no functionality in

the conpdem animel defess muaaps dnate Phigmajeh epmpanion
%@@&%@?%gcgfgﬁzy éc;[%?@gr Q@ﬁc)e%)égzﬁc}urgéjgﬂwé@@o né{l%lmals

marineamimplsybirty bad otyarasimiayanitispecies. StEdiblrdnimak”

" t}%dr 03% gr ot ecti nr% %ro refers to a substituent of
ERGAPIRQU-SgHEGANIING C@@&CQWS ige shegpan pRLINGxy

funct TRBHHrage "pﬁ'é%ﬁ@élﬂlo%ﬂga%éétﬂSle" HALRSs 1 tHéejslét?sé:[ance

acetyl and silyl. car boxy-protecting group
tDbC%me@lb@m mu,ﬁénb)e oofnna’hlble:metmncyllygand#pr td)adolcbgloallys with the

BB B S BB EFhEg 8T alon g cs'be mpasnpian being treated

thesaw.hyl , 2-(trimethylsilyl )ethyl
2-(tri rrethyl si |yl )ethoxynet hyl,
t ol uehB8 deManitroadingy "treat’; pr dreatmmhgnnbmdee!mym) ethyl,

h d the Iik
FrehRITRLlL & B, Ghebrighlt LB Tops and
t hei rThe ternsetmddulifeddiee tannBbRoRE fdeptds’ @Hﬂﬁodﬁlatlon of a
ajg?rg) nt hesi s, 30 John WIley & Sons, New York
Gt 'Wﬁ J86entoR g8ters trthe @Qto@mpommdwlom@f phr ase
!
AR Kool £ P, ATERk ma RS ?&a?n%ﬁ%&t@éme\'

agorpstemarse agenlpamtagdrmt odpaﬂmanta@@nwtt i on,
or elim nat es

di sor i) .attenyat | iorates,

one fﬁ% %” GRS’ Bclides’ ge ol @niadaisis 28 partial
@rﬂagbhisw,as%elﬂﬁﬁfv@%e a@bnists(111) prevents or del ays
the onset of one or nore synptons of the particul ar

The term “CB-1 receptor” refers to the G-protein coupled type 1
cannabinoid receptor.

The term “compounds of the present invention” (unless specifically
identified otherwise) refer to compounds of Formula (1), Formula (iI) and
Formula (lil), prodrugs thereof, pharmaceutically acceptable salts of the
compounds, and/or prodrugs, and hydrates or solvates of the compounds,
salts, and/or prodrugs, as well as, all stereoisomers (including
diastereoisomers and enantiomers), tautomers and isotopically labeled

compounds.
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di sease, condition, or disorder described herein. The
term"animal" refers to humans (nale or female),

weeovpaeiseh ani mals (e.g., dogs, cats and hor seE&)/[B2004/000269

f ood-source animals, zoo ard9nuals, marine ani nals,
birds and other simlar aninmal species. "Edible
ani mal s" 10 refers to food-source animals such as

cows, pi gs, sheep and poultry. The phrase
"phar maceuti cal |y ab NI@D@E$6&|EEM that the

S i L e

ff(ﬂ@ﬁlﬂdﬂl@’iﬁ thesoothbBaRuseliah T feb@nenBditdiséaddys conditions
manmal being treated therewith., 15 The terns

apgioydisgyders mogiptated by cappabineichtecepiafatageuysts-

P eneBehbad ofine OB AGHIF A0l o synnete
regtepttioat’ moludérprdcégﬁeswnakﬁgcms t@athoa@ wamldwovm:mherchemucal
refers to the ivwon or, deactivation o

Jght obt

eHsnRgsticylalyia di thergsceRtigm cantaipgd '@%ﬁ%ﬂ nape starting
AMteHRRI stk e%"réll va?l?b%gr?&‘nséomm%@%g&t@%@éﬁéh as Aldrich

ant agoni st rtial antagoni st.
'‘Cheraigalsi (MllWaukeleu\A&obatdqre‘adhly peepargdrising netinods well

REPhntoandSs SRAG0 Bi e &F 5. msSBais NS, Fan SRR adistand "
deBErifed FANOAE IF) Fichar apaMIaFy F|%§efr W@eé@n“l‘é f&@@ S

of the present invention” un €SS sge0| Ircally

SY¥ainesis, ed 1019;éwﬁ$d)lew§fcmk (196 63RPY @dds opBeitsteing a
L)

% Ayt SoBhBEH Yo erin,

an@appwméms (@lfs@@tvaﬂébleaﬂéitl’fefséﬂ’ét@m @ilineadatabgse)).
of the conpounds, salts, and/or prodrugs, as well as,

al | ster dlisYative Burposes.the fgactionmchemasedprieipd beloy grovide

SRR S BARED BB AT s floton

wremw@ @%@%Idi%ﬂféﬁ\lﬁha nmresm’ualleddw:hpbm pf ’mel idéisidual

co _oun%s and pn t| cal forrrul i ons %

FeRIog, Sens Geeng EXeHIPS SatoBrHEION: dhogaskld it e art wil
gBEFHdiéte NRat éhéﬁ%rﬂ’lﬁetf@ r‘%ﬂf&%ﬁ%kl 'Hé%e%ﬁ t%‘%yﬁthesnze the inventive

nabl noi d receptor antagoni s
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 prepared by the methods
described below can be further modified in light of this disclosure using
conventional chemistry well known to those skilled in the art.

In the preparation of compounds of the present invention, protection
of remote functionality (e.g., primary or secondary amine) of intermediates
may be necessary. The need for such protection will vary depending on the
nature of the remote functionality and the conditions of the preparation

methods. Suitable amino-protecting groups (NH-Pg) include acetyl,
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Conpounds of the present invention may be synthesized
by synthetic routes that include processes anal ogous

wWo oootlessa? wel | -known in the chemical arts, PCT/IB2004/000269

particularly in light of th® description contained
herein. The starting materials are generally
avail able from comerci al sources such as Aldrich io

tifbiereasalyl( Kbutgurabony (BQE) é}eé\zymmbowh(&aﬁzéoﬁnd 9-
HobA RIS s L 9ol Shebuc i
kendily detefmiasdrbyeset 8killed i eedrt. Peag eeiherdlAescrigion of
Synthesis, v. 1-19, Wley, New York (1967-1999 ed.),
gFotesiing geups andiheiiige, éee owaﬁrmr&g@&mﬁr@w_m

%mnﬁnaﬁlﬁp%gﬁgﬁsrgé\?ﬁ&g ig;jinngnl i ne

da}1 ab&:er)pound%mf FLdn;mLﬁa (Iabang)emrepamwsmg@roeedur?sn

t t
apAloLs 5 Mo, eﬁw%guﬁ&fevbre%’f R DT ERERRER 2
gﬁ&.naggﬁgﬁungghy{]e | 'ﬁlﬁ(ﬁl\@”ﬁlg rf?{er?"gﬂ?fa%oﬁﬁq & Letl 3 5- trlazhne A

escCri acti on St eps, see
Pohend| ©saleBioavaildiale &VRF TReseptok Antagbriist, t hded.tClerhl, 43,

?@9 S0Pt 0P BT, oSN 2B o PR e Y

sorReerideC Ofrriuseell TBlRE!t8!co NS 9 Fdnsuf az grpisieed in
in_ the schenmes and di scussed bel ow, other starting

rhtBavesles ahkeheraagent 93,22499- 2)%1696159609 $ukhe etidled. t o

et rje [ ti
BTM5RCR 1Y, 801 835 0131 e S g £05L4 M. chem.
25¢paB-4 00y 98RE FaHamsouthihed @se prdvedubed ore coauldugse to
further nodified in light of this disclosure u3|ng
in

CHNIdR CPBIPAUNER Ofithe PSﬁS\ﬁQF INVRREAR YaPYRE.Ie-tEiRZINCE

r ration of corrpounds of the
E)rﬂggr@%{haltésn%#ygne (%fot ection renmote functionality
(e.g., primary or secondary am ne) of internedi ates
may be necessary. The need for such protection wll
vary depending on the 30 nature of the renote
functionality and the conditions of the preparation
nmet hods. Suitabl e am no-protecting groups (NH Pg)
i nclude acetyl, WD 2004/069837 PCT/1B2004/ 000269 40
trifluoroacetyl, t-butoxycarbonyl (BCC),
benzyl oxycar bonyl (CBz) and 9-
fl uor enyl met hyl eneoxycar bonyl (Fnoc). The need for
such protection is readily determ ned by one skilled
in the art. For a general description of protecting
groups and their use, see T. W Geene, Protective
G oups in
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5 Organic Synthesis, John Wley & Sons, New York,
1991. Conpounds of Fornula (I) can be prepared using

w@e@aemoesses anal ogous to those described i n HeCT/IB2004100269

al ., "4-(1, 3- D net hoxypr op-12-

yl am no) - 2, 7- di net hyl - 8- (2, 4-di chl or ophenyl ) pyrazol o[ 1
,b-a]-1,3,5-triazine: A Potent, Oally Bioavail able
CRF1 Receptor Antagonist,"RJ. Med. Chem, 43, io R®

449- 456 (200 Hand U S. Pagient No. 3,910, 907,
i ncilpor at ed |fierei n by HNEf éNehce. Ot her usef ul rquJ\:N
onpou A:or mJI a (JJ]) are described in H ey%

et ZAlNHChetn  Be? 'K 2216 (1960). .J. Kobe
al \=}! Het erocycl . Che N11, 991-996 (1974), a %
&e ga et al. J. Med. Ch1 25, 243-249 (1982) .,

hem® | outlines the roceg)ures one coul d use Ro 15 (1¢)
provi de conpounds of the present invention via
pyrazol o-triazinone internediates (1c) and (1d).
2004/ 069837 PCT/ 1 B2004/ 000269 41 R3 R3 NH2 NH HNz
NHNi "NH A NHROAAIKyl NH30. -N RR (1 a) (1 b) 3R
(10 RBRIR3I / \ NN "NNINH E I J~ 0 | /Ré\

NAR4E)\/NX/ N NRN- RR(1d) (1f) (le) 7B\ .

N °N

| | A
/NJ\R4<____ , CN'N)\ "y

1

O
I

] N R R

(1) (1e)

R (1d)

Scheme |
The 3-aminopyrazole (1a) may be purchased or prepared using
procedures analogous to those described in Pakamigawa, A., Yakugaku
Zasski, 84, 1113 (1964).

Amidine (1b) may be formed in a reaction inert solvent (e.g.,

acetonitrile, methylene chloride, chloroform) from the condensation of
3-aminopyrazole (1a) with an alkyl imidate (R30(=NH)OAIkyl) in the
presence or absence of an acid. Preferred alkylimidates include ethyt
acetimidate, methyl acetimidate, and ethyl formimidate. Acids include
alkanoic acids (e.g., acetic acid, trifluoroacetic acid), sulfonic acids (e.g.,

benzenesulfonic acid, p-toluenesulfonic acid, methanesulfonic acid, sulfuric
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W'N RR/ NRA N R (lI) Schene |I The 3-am nopyrazole
(1a) may be purchased or prepared using procedures

waeakoesss to those described in Pakam gawa, APCT/IB2004/000269

Yakugaku 5 Zasski, 84, 1143 (1964). Amidine (1 b) may
be formed in a reaction inert solvent (e.g.,

2ERY Bl fonupe JHg oA B el et hotiagao Saitis
iparrtitanary( fra3frrdt) OAi kyl ) in the presence or absence

of an acid. Preferred al kylim dates include ethyl io
acet | MYERAOtriAZEINRPE (A6 ki kesfosmedrhy teeating amidine (1b) with

AR Bfhirod 3.0 OBLA oo AP AR S i Eieor ot
githipcarbdrateeinase|gfrosdiceast @bs@%glzgg%aggggég@m@d@%mum

E@%‘ﬁc@ﬁ%kﬁ%ﬁt’g@@% S@n&g sgj;J %@Wd@@@ﬁpa @it ceaation.
ksAbeiHt s‘?fon‘i‘%?hf‘@O(ét 150° tﬁlt&ﬁgﬁvéﬁﬁ(gz@? mone

particularly preterred razo ‘ofriazino

kkc)froayrbe f@yned b;utneagngramidm@ ((_) hhthvvebbentél Sdhyds

Aot Ending, O %Paw#)awk@rm@aapwae@pmc@sor absensoe
15t S,y B S 050
Ezandigoliperasolveat (d.0n metbmeeeaﬂmeie ftetmhwiuoﬁuﬂalﬁ,(hléihyb

B Rre S N RSt e AR T Peetgbite) aligpcdion
tﬂmp@@mﬂeswdnwbgémenm °Qltoq@0lgny! diim dazole in the
presence or absensce to of base & 9., triethyl am ne,

di i sopftepatielyy pymepieiriaznend e, |?ﬁ'ﬂalz@):'ﬂb§e fommed by
Y ne c
85 S Eplre ol B s R SRR R faresence
oka lsi.rbng diabe Hatgy| scttﬁlhmrethﬁiddéy é&@tﬁdtnfgl tofroséduireaddesefbed
sfr m about -40 C to 100 Al ternatively,
by oB oRbil et 2k iih Sisteis Acidghemy 4,49 2841981 ked by
A bromine or iodine may be installed at the 3-position of
pyrazolotriazinone (1¢) using procedures analogous to those described in
Senga, K., et al., J. Med. Chem., 25, 243-249 (1982). For instance, position

3 may be iodinated by treating the pyrazolotriazinone (1¢) with a reagent

such as N-iodosuccinimide (NIS), iodine, or iodonium bis-symcollidine
perchlorate (preferably NIS) in an aprotic solvent (e.g., carbon tetrachloride,
methylene chloride, or chloroform). Suitable reaction temperatures range
from about —78 °C to 30 °C, and is preferably conducted at around 0 °C.
Conversion of the iodo-substituted pyrazolotriazinone (1d) to the
7-halopyrazolotriazine ((1g), X = Cl, Br) may be accomplished by treatment
with a halogenating agent (e.g., SOCl,, POCI3, PCls, PCls, POBr3, PBrs,
PBrs, or PPh3/NBS) in the presence of absence of base (e.g., triethylamine,
diisopropylethylamine, pyridine, N,N-diethylaniline) in the presence or

absence of a reaction inert solvent (e.g., toluene, xylenes, dioxane) at
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15 treating 3-am nopyrazole (la) with
1, 3-di net hyl -5-azauracil in the presence of a strong

wha®e/0¢%37., sodi um et hoxi de) accordi ng to proPEHIB2064/000269

described by C K Chu et aB. in Nucleic Acid Chem,
4, 19-23 (1991). A brom ne or iodine may be installed

proég%ures Shéing et 4P A8 sCuealfl Bolfananaosmimya
tkans@errmations, JsedVWdO @7@7‘22 gndgj‘l L?@%o(olg?gp {é:tpéh_eiq;%

i nst ance, positio 92 and
Eota 20, 547?7%1713((&89@)]) & avwrefersed emyaple pgtazblcﬂﬁazmone

Di) et Moo bk o BBloRGs i RPN Sf & talkylamine
bpsee)(e g., Suethelimine, diisopeasBeth Ia%nhé?m r‘é?lbgrfng toluene tg give

th Iene chlori de, or chloro reac
FeRAnging EﬁQ@rQByrﬁa@mtrmm (j)S A[ﬁamatMal;C and i's

th
P LSRR G EH5 1o, B8 20, Qi x TR Ficbordie by ™
treaﬁmeniwwﬁzmagentsaIMmMe(r(alleﬁshlfoﬁﬁc-aerydnEé)m@m’ar{é%ulfon I
(r]rglt %dﬁ()ed b tre nment w th a hal ogenating agent
%@OB rnetpapgaliiontg anhysirids, opedekienesufonyl RBIdside in a
@iachEh Hé\*ﬁ&lvéﬁt (‘é"t? 8h& cﬂ[ogﬂ?i % r?rfﬁeﬁcgqe Réa stlitable

triethylam ne, d||s ropyle
base 6.8+ H}Eﬂb}’iamlm@,)dlnsnptdwlqihﬂaﬂﬂn@ syridir) seneef a-

0 ox e BRSBTS o8 oM istornpesyotia o6 bomBIa W) or an
draimoegreliprsedstitifed Aethfdreraherd su%t@tg_/c%%gggeé gBéve

anal ogous transformations, see:
ragyibRonkogeces via areaupiingdeention betweentibierittiate418) and the

‘és‘%%?bbﬁﬁgbfﬁ'"%rﬁﬁéﬁ%@dpﬁ%‘ﬁﬁﬁt%kd%c%ﬁﬁ@@%b?‘%%&? For
ereeyHaciaternelidtei(at kil g’ﬁﬁdﬂélly &l%ﬁ/ﬁﬁ%h@ desg?d amlne (R*-H).

.[{rlettll}ielamne di | soprop ¥Iet ylamne) inre
hs g Pgyqd @s thﬁéolygn é%gorb@tyi@mlne morpholine, pyrollldme)

?F;/a(r: SR G MBI Lhriag, O oihbFlIalmdRqs waterx -
iragthaxyetiamep mayybe tiddad e atsst innsdiesiBestich of the reacatants

anesul f oni c,. anhydri de, mnethanesul fonyl chlori
atr’qﬁ? |RI8¥'FF§t%E\$é’%F?\6H9 éh%ﬁﬁytﬁnr@ée reffuxing temperature to

cbnip?éﬂéetﬁ@%ldlbfsﬁtrﬂﬁfbnch"h%rrbg@ Ao tfe Q{e&j t8|’Oér ﬁ@tg the

solvent (e.g., I ene c
PEOGRSS §butebletr@@etlcuetegnpenatures mghgerfrom about —40 °C to 100 °C,

BB Bt pE st 40365 T cafian, asutabletase
(fg Eﬁlt{I?{hg?g?l?mdg?ﬁrg%&ge@V%lhb)‘FrF‘acil 4 bR JRIneh the
acid produced in the process. Suitable amino compounds can be either
purchased commercially or easily prepared using standard procedures well-
known to those skilled in the art. Preferred amino compounds (R4-H) include
4-alkylaminopiperidine-4-carboxamides (Scheme ) and
3-alkylaminoazetidine-3-carboxamides that are described below.

Compounds of formula (I) may be prepared using procedures

analogous to those described for Scheme 17 of U.S. Patent No. 6,372,743,
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may be introduced via a coupling reaction between
internmediate (1 e) and the is corresponding am no
W@ oovpoensa’ (R4-H) to produce internedi ate (1f).PEDIB2004/000269

exanple, internediate (1 e)#is generally stirred with
the desired amne (R4-H). The anmine may act as the.
sol vent é{e. g.., but¥l am ne._ nor phol i ne, ggro i (ill ne)
iRgorpokAsed ereip dydel erﬁ@%yF@h@X@ﬂﬁlptﬁ ithge seCon

' 74 t be
el B e [ TR AR et A Bl Ry o5
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e e S§.
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SuzukhChedi.tR@n, 95, 2467 %%Ié(t%) a(lé the Stitle readiipndiiMe,

l\g |}fg|p'r 2 Ia(:ri1 Qss:CoLn o"- Ij:g#‘gﬁgﬁcﬁgﬁdpxl

HBOEBQS vvﬂm/ V@I—P\/éhﬁg W@Hﬂﬁaﬂﬂs @érmﬁvecmapiém gegs)) In
easi’ |y prepared using standard procedures wel |- known
a prefeved nsdthbtethel conapeund of therfgrarwla dl) amnbe

%l@?’iﬁ%%q%pﬁjg@m%@% mn%g'az e{)r’nglbgﬁa gﬁ C arrgox am gzéH)z

ihhRé pRsgeritessid bedplesl arwalt3 patiapimmds.gof PHPRPRY)A (1)

be prepared u5|ng procedures anal us,.to those
R beppio P GACB e AESa fo.6f. dgsim partsAIROdUIB BT olate

?\ﬁé{gﬂéﬂQﬁ@%ggé&a\%@nﬁ B Qgpﬂﬁgg_é@% a éﬁltétﬂé b ?S@ toluene

erence. "For exa e secon
\lvateerdxakahe ) wmnﬁétﬁylfmrsnamtdeodune’aﬂlovyathaeehln hmecpras@mpe

cr ossen%gu(%l [ nE Ilrg%%%&%?ﬁnsqé&ca?g%bt gé%%aéfactl on
Wré%ﬁf gg%%@ﬁ’ﬁéb&ﬁ el aBoutST-ZJU‘% @@? a detailed

ag, Weinheim Germany, Chapter 2
déﬁﬁ@)loamﬂ mepmmwwwundo‘pﬁ&naredjmémg ﬂqg\proccg;@res

2457- 2483 9 nd h ]
sFtaal Peptalin Sut 3ot EEATHIATAdh parm e

Exa,lﬁﬁﬁgegé&,b,nq;gio\ﬁ J. St ang Eds. WI ey VCH Ver | ag
nherm German Chapter 4 (1998 preferr

met hoAltentnaéuvebrnﬁtqund arpenatisrgrala (be mﬁlﬁ;bedatroduce prior

&rfﬁ%“%%%gﬁég* et RIRE Bl IR HIE Helfefe dbblow
6iitlines @ peceduresdtiat adaypee Lisdd imthie atiernalué RRLie) 4,

Pdd 2dppf, Pd(QAc)2), a base (e.g., cesium carbonate,
sodi um car bonat e,
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cesium fluoride, potassium phosphate), and a suitable
solvent (e.g., toluene, water, dioxane,

WORAM/M69%81 hyl f or mam de, di net hoxyet hane) i n t hBCT/IB2004/000269

presence 15 or absence of 4added ligand (e.g., dppf,
dppb). Preferred reaction tenperatures range from
about 0 C to about 120 C. For a detailed description
of a repr&sentative conpound prepared using theR
procedur e general ly described in Schene | above, see
Exanpl @6~ 1ANHand 6A-1 in the Exanples secti Qe bgiqw
20 Alternatijvely, the second aromatic group (

beyint rior to the coupling of fhe

aml no conﬂound@(m-l—l). Schene |11 bel ow F%u

that may be used in this alternat

4/ 069837 PCT/ |1 B2004/ 000269 45 R3 NH
/ R2r ONO NN R R (1d) (2 R3

: kI\U(I}IijN.NRzNR4R2N'it",XII-NFéR?

R (1) (2b) Scherme Il As described above in Scheme I,

the second aryl or heteroaryl group (R2) may D

i ntroduced vi,a netal - medi ated coupling (e.g., Suzauki

reaction). R R

A A

N N N N
l - I
Ay NS
—N \ —N
R’ R’
M (2b)
Scheme i

As described above in Scheme [, the second aryl or heteroaryl group
(R?) may be introduced via metal-mediated coupling (e.g., Suzuki reaction).
For example, intermediate (1d) is reacted with a compound of Formula
RZ-B(OH)Q in the presence of a complex or salt of palladium, a base and a
suitable solvent to produce intermediate (2a). The triazinone (2a) can then
be activated as described above, such as by convertion to the corresponding
7-chloropyrazolotriazine ((2b), X = Cl) using the same general procedures
described above in Scheme | for chlorinating intermediate (1d) to produce
intermediate (1e). For example, triazinone (2a) may be treated with
phosphorus oxychloride in the presence of a base (e.g., triethylamine or
N,N-dimethylaniline) to give the corresponding chloro derivative (2b).
Substituent R? (e.g., R* = an amino group of Formula (IA) or an amino group
substituted with one or more substituents desribed above) may be
introduced via a coupling reaction between intermediate (2b) and the

corresponding amino compound (R*-H) to produce a compound of Formula
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5 For exanple, internmediate (1d) is reacted with a
conpound of Formula R2-B(OH)2 in the presence of a

weeovploess3pr salt of palladium a base and a sSPCT/E20€/000269

sol vent to produce internedibate (2a). The triazi none
(2a) can then be activated as descri bed above, such

39 diore T e et Afirctyp. TR SRR HeBled doscription af s e
gepiesantatve compands praparedi using &mopmoeuuﬁsﬁw@@@erbw or
eRpSfibafi Seheriodf BRsNatnifn b (A Mhoheancip hiaythe

IExatrpded gelctwr{bebwhosphorus oxychloride in the
presence of a base g., triethylam ne or

N, N- dGaBpaungs of lﬁé)mtl@ (yebove mhare R ds aandnag/ @r’réewndary
am no

Sin Bah £ dikylptod, SHPShoH Ehaioac Biito piodas 3effienat

vwenhatmee (erg. ,nalkgzlaauhéé | disIRPERINES 'SURBAaATANE JaniBiks Pe

ed via a coup I'ing reaction between
'itb é? Areapeic. )aLFF“dInQ ﬁ%ndéﬂi pexsdhtenyeliknown to those

ST IR RO oy

Bmliha teated jpiomaey onsecohela) bethslassds BS beepfotected b
oo Eyounds prgéared usi ng the prgocedure

R Tk BortoURaSq AKISEh Ehiberart (o B ast it pummey or
S sec

S et S 5

eesciiption dﬁrgpre@mtaélvemnmmdlsmrapamd $8Ihd m@pﬂibedures

Ay BB oI Sra rtneles gar banes ] n the

Bramipies setibhdsrdgs, ureas, etc.) using standard
procedures wel |l -known to those skllled inthe art. In

sone eagpeungdsef @ﬂﬁ@%@babﬁvaﬂahmﬁ R* {4 an ahtine ashemey be

on ne needs
FiSpaod s BeBeMaLbrA B STRlahy diali F iabiich.dtenoa 46133
(4RDB).dthaise rhateriald miag BEMRBIET bRBOPAIEARH anfities SREUWSLY
to further functionalization. For a nore

‘@P@SVE‘&W BERGEAreWeltknpwsrtodbaseskilled digth&)arrhds

es
e hona UL E e ARABGIE GPEaRRIBIPY o TR Tom”
®ramercial soeccesar bmpaved By knowndaetiodsTeaiRalAilabRbRY €

tﬁ@{% SI;( ﬁ%’c& |rb§peAa %ﬁrgggb&t&gypgggaqaﬁggg %?;ng?g RrRegpounds of
Fotthul8A) are illustrated in the Examples below. The preparation of
4-aminopiperidine-4-carboxamide groups of Formula (IA) and 4-amino-
4-cyano piperidine groups of Formula (IA) and their benzyl protected
precursors are described by P.A.J. Janssen in US Patent No. 3,161,644, C.
van de Westeringh et al. in J. Med. Chem., 7, 619-623 (1964), and K.A.
Metwally et al. in J. Med. Chem., 41, 5084-5093 (1998) where the above

4-amino groups are unsubstituted, monosubstituted, disubstituted, or part of

a heterocyclic ring. Related bicyclic derivatives are described by K. Frohlich
et al. in Tetrahedron, 54, 13115-13128 (1998) and references contained
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(1998). These materials may be further el aborated to
am des and esters using standard procedures

wonedohokasein to those skilled in the art. 20 NuPET/TB2904/000269

am ne conpounds of Formul a4/l A) are available from
commerci al sources or prepared by known nethods

readily available to those skilled in the art.

Hagreds syairrsuhstipiteg piperidings of foamiukae(lAdarsmdesiribed by P.A.J.

RO AR AER AL SR K B T o Eh ik cnen.

B LoD Lomn ol ool o UGS S aglg, o4, s4so-
| ril e rou

%ﬂggé&&é& a%@é’M " Beandlas andiSe Spmtiek iW® ﬂ.52251_$4a.n§'ben

pfendraligh 87k MippazoftnS aabphih SHesehgu VA <

Metzikaiski and &.H. Faud in SeolettCnesi7.8441 9950)8%h& PPSp4raf8s of

where the above 4-ami,no groups are unsubstituted,
Aisista0 R RyBinoRipE e 4 sreipxatide Sreunss obfgornula (IA) are
BB ROUESSe Bog o SR Rl
ﬁss.msommizﬁs(am%)almmmpgrcﬂideE?m@iamideMay be

04/ 069837 PCT/ | B2Q04/ 000269 47 therein.. _
B8 a0 Gl s B PE: oot Uit g 4o ajesse available
T Ere K RO AT ape B h RS wBRe repoes
dekled oigsciintimsyf sameTepkesentadive sipiromubistittad mmiSes may be

CERR A8 PRI e i g b Seruf f e Exarples
Belaw (sea7 elg. d-3k-43 sad PASH) SpildeyeRgtibhiady Bl e

Kozi kowski and A H Fauqg in Synleft, 783-784 (1991).
FRECPP A% B¢ fhral sipreindheaynthesis of compounds of formula (1).

- ' ' L i he- 4- Wl Fornul,a
FoRb b OO b AN TAR SRR S
using dkisqidcedurs; sed ExampiedAet irtibeeE xdmprskRcEth hefow.
and 3-al kyl am nopyr ol i di ne- 3-car boxam des may be io
prepared in an anal ogous fashion. Spiro-substituted
derivates are available by procedures anal gous t
ned in the ahoveNH&dlylpnces. A -I}?I@l@lkyl)
descf i*ptijon of sone repte éN'?ve spi ro-su

am nes e fouhd in th paratien of
Igiter medi aFes" secti oMNgf He Exanpl es  pel

e.4y., 1-3A-4b and IP®BA5b). Spirocyclization may a sé)
be 15 acconplished as the final step in the synthesis
of coﬁ%%hnds of fornmula (%) For a nore detai(Be}l
description of a representative conpound prepared

n,m=0or1
Scheme lll
The amino group of 4-piperidinone is first protected to provide
intermediate (3a). A useful protecting group is benzyl. 4-Piper{dinone and
derivatives thereof may be purchased commercially from a variety of sources
(e.g., Interchem Corporation, Paramus, NJ and Sigma-Aldrich Co., St. Louis,
MO). Piperidinone (3a) is then reacted with the desired alkylamine and

potassium cyanide in an aqueous HCl/ethanol solvent mixture at about 0°C
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using this procedure, see Exanple 4A-1 in the Exanples
section below. O NH(alkyl) NH(alkyl) Y n n CN n NH2

WO d04/059887 /N "' H N) mOg (3a) (3b) (3c) nPeEBR004/000269

20 Schene 111 The amino grodp of 4-piperidinone is
first protected to provide interrredl ate (3a). A

$ b0l PO “Therttafo P b civelisadd hehrurepanaivo dafie
avmaametandqﬁ/at%emmm an@lnﬁ:e hKHFHg%rncﬁlﬁHk ﬁ%é%&é ce of

Paranus, NJ and Sigma-Aldric
Bel QﬁeﬁoY}eSm@bl angl Y h@lateena@wu Glierh, sm mbessneags 799

YNNGy RR bR, IR EN BB st isde Svemuanabmstnes
Rﬂ’ﬁhbﬁ%ﬁéﬂ@ﬂ@r@@&mn@%mgp@@Wby@@CFoFBﬁaﬁ%fé‘% SERAR 1S

conve{lted to the correspondi ng” am de acid and

REPIEFUING Projn may bedlenyesylly Bydwgpeaticn iethierpresence of Pd/C.
| Getaes deSqrpiidy e lonyaBUblid Pinines, B3TR3 iy (oo

@bove nay bééounceimitie dPrspargtiow ol ey il mﬁheﬂﬁtéwgs%ctlén of the

rt e ati ul ar ctln group_enpl o . For
EXamES BEoW (551 o 6F o LT 240 by HinToblShedien k-85, and I-
t»,)qd@; enati on |n the presence of Pd/C. A detailed

descr II_JDtI on of sone representative am nes havi ng
For nulFer {8xe carbpawndsegf memmamkj whereHFe“ |§ anawlmsummad or

gggéﬁﬁteédgl%*rfgr'oﬂpiﬁﬁer ecc%gfel( )o|r (@) rg]ag bey t?%d\egcyvnh the
Ue§;ﬁed’5élcoﬂbﬂlnlthe|pges°e‘?vrc,@3dfa base Ké‘? o‘fé%(?ﬂ?rHrl%t@lde NaH,
Formula (1) where R4 is an unsubstitute

dbdiezebicyeloR. Ré’ifgﬁtglﬂmﬁbl%pmmﬂ&tbwamlﬁelx The)aloohgl2hay act
3B oRerd st Bol 8 L3 S 853816 ogaton o

me4|=edxcbamib boyargirévide 2] petirngavid Itﬁ@ap@.@blnatélbéf@mrfge)
The a ohol @%/péact 15 as solvent, or _an aprotic

Urgd9 ooERietgethe sybstiifien (g1¢.sbilGbmetdene ahiofide,

DMF). Suitable alcohols can be either purchased commercially or easily

prepared using standard procedures well known to those skilled in the art.
For a detailed description of a representative compounds prepared where R*
is an unsubstituted or substituted alkoxy group, see Examples 11A-1, 12A-1,
and 13A-1 in the Examples section below.

For those compounds of Formula (1) where R* is an unsubstituted or
substituted alkyl or alkenyl group, intermediate (2b) may be functionalized
using metal-mediated cross-coupling reactions as described above. For a
detailed description of a representative compound prepared where R* is a
substituted alkenyl group, see Example 14A-1 in the Examples section
below. Compounds of Formula (1) where R* is an unsubstituted or
substituted alkyl or alkenyl group may also be prepared using procedures
analogous to those described in U.S. Patent No. 6,313,124 (see Schemes 7,

11, and 12, and Examples 3 and 431), incorporated herein by reference.
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the reactants and/or provide a nedia having the
appropriate refluxing tenperature to conplete the

W@ g neaset i on (e.g., THF, nethyl ene chloride, PCIVE2004/000269

Sui t abl e al cohol s can be ei#her purchased conmercially
or easily prepared using standard procedures wel |
known to those skilled in the art. 20 For a detail ed
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se or inthe formof its pharrraceutlcaII?/ accept abl e

ganaratecucginate darteate, ngrhthylate, Thesylaieng L@aheptonam ers

RATEDSRAMIRLAROAE S i e CRIRHRLY s e

dom‘nlpogntjkl of tHepleseabingehtion meanlr&tm@ﬁd@ﬁaI@f The salts may
mpound, or by separately reacting the conpound,

n%&d%‘@t'%\s brssararyths alkalhand alkatine esrfamietalarsuch as

sodium, lithium, potassium, calcium, magnesium, and the like, as well as
non-toxic ammonium, quaternary ammonium, and amine cations including,
but not limited to, ammonium, tetramethylammonium, tetraethylammonium,
methylamine, dimethylamine, trimethylamine, triethylamine, ethylamine, and
the like. See, e.g., Berge, et al., J. Pharm. Sci., 66, 1-19 (1977).

The term “prodrug” means a compound that is transformed in vivo to
yield a compound of Formula (I) or a pharmaceutically acceptable sal,

hydrate or solvate of the compound. The transformation may occur by
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15 inorganic acid or base and isolating the salt thus
formed. Representative salts include the

whyanomssem de, hydrochl ori de, hydroi odi de, sul PEL/EB2004/000269
bisul fate, nitrate, acetat¥®, trifluoroacetate,
oxal ate, besylate, palmtiate, panoate, nal onat e,

THERrRena AR, el R hEushdbelSiveR Tt pioad A ofiauson of
tweibﬁprddﬂaug@ls%roombﬂqﬂﬁr H@h@ﬁﬁ@ad W) ét@[@r@ir@-'drugs as

succi nate, tartrate, naphthylate, nesyla
oveldnelesy Systems.ayob Sidonihe A 618, Smpprsmm Serias,eand in

SRR sritiels T P A Bt iR0dRe, American

ﬁhdmad:‘étﬂrctadﬁ\ssmlatlonwﬁd SF’@'rgérnt’ﬂﬁ\)Prelaé‘J C1 98*79 cations
based_on the alkali and al kaline earth metal s, such as

sodi uRf" EX3mPplemt %%Qfﬁ@@ﬁlmrpf the eriesant INkgREeN centainsd
LRy efonds, K o T AL AR
11th|en'epla¢etrmnta1mmmhmgt93tat?1m§fhhé @g@gﬂdwm with a group such
e n anj ne, di me
%?ﬁfﬁf@ﬁ{@ éﬁ%'ﬁ@@h@%’)ﬂﬂ@h%ﬂh;ﬂ”ﬁlﬂ%éx)’éﬁihyl havwg from
Jl 'tckg carsén aforfls, 1- ﬁ%tﬁflﬁ félléé’rl.oaf]om e?ﬁ;ﬂrﬂgwrﬁg rom

1-19 (1977). The ter ans’ a corpoun
¢arbon atemsr akdxyaarbonyioanemyl haehd fione Grtpcﬁjmkboﬁ atoms 1-

Rl B B R EOl A o a6 Bl st t-or

('mﬁésbxvcértﬂonlybbx\ﬁ%tﬁﬂw\ﬂﬁﬁﬁ§% @g@cﬁ?@&?‘égﬂﬁ@w >0
vari ous nechani sns, such as through hydrolysis in
@ﬂ'@wcawoawb)ammmﬂthaf having fiose 3de Geartongdoms, 1-(N-

Rl Eabay ggml@gt@ﬂéaﬁﬂgﬁ\/m% 811 Fcarbbh HSR893-fihaliayl,

@yrqjosolam f,igesnmartlityroladibeaey edisi N dlII8A8mird(C,-
De&éﬁg e;aﬁnEdwar%l B. Roc?é Aner-i@%wz{%w minb(Cz

%Q&Mb@é@ i28fh- dﬂ@@tﬁMa@ﬁln@ﬂtfwﬁdcﬂéaagmvdnﬁCPﬁaﬁkyl:lNS\T ~di(C1-

RGP oyt (G S RIS e SRSt e

rpoquholigo(@uaCs)ailyl.i se an ester fornmed by the

repla§ll nEHt f the hydrogen atom of the acid group
X

Wit h ¥pl @Lﬁﬂﬁ"p%d( Tthegyrgsit invention contains an alcohol

flifdnE LA HE NOKIRIRNATBLAYG r;gf'rnéa'bmﬂg%&mr%mf fiavi ng

rm&éga&; %&theaalcphobgr))upt\mm algeoumgudh ag G-t o 10
IR BaRo A BRE o Eari R Ea BER ERY) O iy
COEolex) O91E, CORBy B IN. N 4
Céat)@lksxydarbonylammomethyl succinoyl, (C4-Cg)alkanoyl, a-amino(C1-
Cs)alkanoyl, arylacyl and o-aminoacyl, or a-aminoacyl-o-aminoacyl, where
each a-aminoacyl group is selected from the naturally occurring L-amino
acids, P(O)(OH),, P(O)(O(C+-Ce)alkyl) or glycosyl (the radical resulting from
the removal of a hydroxyl group of the hemiacetal form of a carbohydrate).

If a compound of the present invention incorporates an amine

functional group, a prodrug can be formed by the replacement of a hydrogen
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(al koxycar bonyl ) am nonet hyl having from3 to 9 carbon
atons, 1-(N 15 (al koxycarbonyl)am no)ethyl having from

wa@2a409/0d83Tar bon at ons, 3-phthalidyl, PCT/IB2004/000269

4 crotonol actonyl, gamma- buityrol acton-4-yl,
-N, N (C1- C2) al kyI am no(C2- C3) aI kyl (such as

%%% di. zl am noet hy| ), carbanoyl - (Cl- C2) al kyl
% Mg group Wil Qaﬁfﬁyp sy a@ﬂﬂﬂk@cbn)dgrﬁo -carbonyl,

LTS R Ben TIRDONC, EARMfo-

Eo)ayaioatkyh rbexizyh oo IR-chrboeli @rﬁs\ha@muﬂanﬂn@é bHBaffal o-
be .forned by the replacenent of the hydrogen atom of

aHiNeAGYbRBiUrgl enaninpaeyla- GRS (OVON” adiet@-Y’ is H (C1-Ce)alkyl

k |

GPbEh AT OV Aklein 12 i (T o) kiGN VI (G Calky,
(;ﬂbo@()(}\l-@@)a}!@ﬁrd@ﬁlﬁb (D%ETT)a%)F}zSI' md}«'romlo?él N,N-(C+-

| ko car bonyl am nomet'hyl’, succin
@fﬂ%@ ezt -C %)X mivheren- YzO&)PéIOk mamyl e\a/\rhui Y4 mmbnﬁmi or
e ToReY al Pl MORRE G BRTARAEY araein P
occurTlneé gom{mmlnds ofazmg ;rilmsleﬁg o@é/(eli?cr&ntgmayr %%rlltgml asymmetric or
?’é@% %%Wés’f?%fhgrﬁéorﬁe%%b% djffg@ gtRregigpmarisprios. ttie
ineRdeeahal ail 8fefeOtomcFiRTOMIY 8F B8 éqmé&g};ﬁs Sﬁ tﬁgrmggenl%

of the present 1 nvention incorporate
inveriianoas ey rasupixtaresribeireod, inalodivg faeeiBs mixtutdte form part

e R N L e A p——
AHOPRELriS el Jﬁﬁsnﬁ)rfa?lreﬁﬁﬁ‘é(ﬂs F%Qe@é let &co%uq‘iﬁé}qﬁgyl

where R and Rare each i ndependent
Rr@en@ywlgrb@pggnorau@@r&wwerboﬁdmrebmw rlrtg dofrather &ik-

tu
AR e FRE I Lo R a2 M e e i
iBventiopenzyl , - C(OY0) Y1 wherein Yo is (Cl-C4) alkyl and

Y1l i éf rgal kyl, carboxy(GC -C6)al kyl,
ami nfR ?R‘}Im'é‘iur‘?ﬁ)ﬁ@n ke S@pamtewlmo(tb:ew individual

Y2 t hyl
o%%téﬂgg}@l@%nrgggﬁ ba&%?( %Yrﬁar\t%f ra%gﬁg 'lém%{gﬁcgg byy
methpte WGHdgnopvrpteﬂhdxse skillgll iotheurt] lidtlad by chiomaRiyraphy
aﬁgmcg 9 s B ﬁsent i nventi on nay contail n

PestervsRyRaiphal Enggtiomess cande seperaiedrhy,
ceNV&iting thé 'efwéﬁﬁ@rﬂbnétrﬁ&ﬁﬁ’é FROE 4is {e?ééﬁugflé ﬁTHétsure by

i ntendéd t hat al st er eol soneric

rw{p@mﬂsaafap[pnmrpmewmally activet carmpasndd. ., @hiral auxiliary
sUkﬁ(%Qr e&lFaI %'ico% ol or R/FosHer 'S %c{dagheigglge)mséégrra%ﬁg ﬂflg a
dlasteremsomers and converting (e.g., hydrolyzing) the individual
diastereoisomers to the corresponding pure enantiomers. Also, some of the
compounds of the present invention may be atropisomers (e.g., substituted
biaryls) and are considered as part of this invention. Enantiomers can also
be separated by use of a chiral HPLC column.

The compounds of the present invention may exist in unsolvated as
well as solvated forms with pharmaceutically acceptable solvents such as
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of the present invention. In addition, the present
i nvention enbraces all geonetric and positiona

WO 3637 For exanple, if a conpound of the 15PQF/EREM000269

i nvention incorporates a ddable bond or a fused ring,
both the cis- and trans- forns, as well as n xtures,

d_within the scope of the invention.
St EPIRT, I B a6od6R "Biendepdvai e rvemsioriambrace

iboth soldsRld atl aRsEUSRIGYBARES on the basis of their
physi cal chem cal differences by 20 net hods wel |l known

to t hdde algg P@%&iblﬁﬁhah@edrbrmed'Elhesag?]dy:og’mdmwsaﬂ ftlaoé hy

: ' | ¢l [ i Qn. tioners can be
BRI iVPGbh 0 oflt ettt udRinesiaPim S af sueiosms
arel et acebWRthincthel Stopeef Bie ifveaGbh O ‘ThF' etbgna{ba%(l)rpgr’ or

opriate ogptically active conpound
gtgﬁ{q %r,lci/for B\ ceifess taStuetueal isaraeisaf diffenens bretgesiwhith are

rary - | | d
ool 0B B ATt SR Blomers

(Alss keowdiasqmetstrdpic tagomers)aaeand iir’ﬁ’t@rd@iﬂv@rsion?] via migration
gganti oners. Also, sonme of the conmpounds of the

%Qé‘_?ﬁ)ni Hehes Bﬁf%s)olb@damiwemnﬁn@ igasnerizations. A specific
sxdnbid st LBrotBh %bﬁ')erzi@%eaihﬁdgfﬁé Is O&é@gwgéﬁgﬁg rggIo&may

this invention. antioners can a
oigrats betwsisinr thie tweliih g nitrogens 3V akreeclonmHedsinel,dehe

BFEER L B Sh leate  Bobw.
1T R W AR S L OORS

wat er, ethanol, and the like, and i
eiHbeiniegsntiinvensianr wbieh aretidertivbl ot thosamdcitatsbénei, axdit for

@HE: el ohe of niStel SR ArE rhfiBhed &Y amglosy hevingan atomic
miak$ er evdsstrauhberdifferdrm fiidhn SRk n%?é»é%hor‘;1 RAGEE guﬁnebfefr%e

enbraced within the scope of the invention.
usguglly g‘h‘é’?d' InphatureuEsaRPias efdsatopes thatcarbes incocperatdd into

doHRPBIRIOSF tﬂ'bfirfn%rﬁ{% iﬁEIﬁBgii oscgﬁg%/gﬂg%rl%gpp, gaybon, nitrogen,

interconvertible via a lowen _
@xygen) phogpimiros, suifut ofitarihe, (Caling) dtrRO¥IoASe RN Zw,'afi,

thAaui £ S)13 NGd Ude i it er.conyersions vj.a m.gration_ o
; aéprsg{[grﬁ,' gb'ch l\gs Qet @-*éfg@l %Emgi »%}?%eJ-BEnaﬁi, ﬁ%l and *Cl,
res egations. A specific 10 exanple of a proton

taﬁ%mgnefyais the i m dazol e noiety where the proton may

m gr dt@tajeisatepicaliylabeted compouhdegetite préakANB@ention (e.g.,
thast RFRfey Wik BEAShq 'C) are useful in compound and/or substrate
tissue distribution assays. Tritiated (i.e., °H) and carbon-14 (i.e., "C)
isotopes are particularly preferred for their ease of preparation and
detectability. Further, substitution with heavier isotopes such as deuterium
(i.e., H) may afford certain therapeutic advantages resulting from greater
metabolic stability (e.g., increased in vivo half-life or reduced dosage
requirements) and hence may be preferred in some circumstances. Positron
emitting isotopes such as °0, "N, "'C, and *F are useful for positron

emission tomography (PET) studies to examine substrate receptor
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i nterconversions by reorganization of some of the
bondi ng el ectrons. The present invention al so enbraces

wo soto@issal | y- | abel ed conmpounds of the presenPCT/IB2004/000269

invention which are identicdl to those recited herein,
but for 15 the fact that one or nore atons are

RERUEIY, [Sousandlht PhRiad 5 ubownds akbs mpsemidnveniitsesan

h
gghléﬁndélgérbfem g%é?jl ﬂ)?fﬁfo%%%é?dﬂg so%ﬂél%ghvg St atdlsc‘?}osed

im@p@@qr&eﬁ apdior i1 the/Brageles Iwebphﬂelow by%ﬂlﬁﬁtltutmg an |
fluorine, iodine, and

51y AEBS RSB en % o bolieicaluebaind reagnt 15N
150 ¢3ﬁ1pojd$|@is ot e pggs%nt Fventiof r ejagéfql o t @ddlseases

36C1 espectively rtain i sotopica -la
@?ﬂjmﬂﬁjén%ﬂ'&%@efﬁrfﬁgdubted}bﬁnanmbmeldgeceptdﬂ@ﬁ(%\gomsts

PR oo BB Pog fqeggssgggwgﬂt.gaﬁg;ﬁ‘%ﬁz%&ﬁcal

substrdte tissu

¢ompositidicoapisiray & eerk eﬁﬂlceﬁly effetfile %ﬁ}dtﬁﬂto? Briidund of

rticularly preferred tor théeir ease preparati'on
@Pﬁo"r egRtideY@mian ayd amharmeceuticailytacceptaie witipidmt aolivent or

ésAbppes such as deuterium (i.e., 2H may afford
certain therapeutic advantages resulting from greater

met ab@oltymcaitfabnhllatlyn (sepgaparedlb;/@ﬁuﬁﬁ\@ a BoMp\anHfﬂffthé bFé%ent
ﬁr reduc dosa%: requi renents hence may be

VTG Y P Caliich: divent praxsiniedl. Swtable sarriess, dilvients agd
é)@ﬁl‘l@lﬁ’l@saré l\%«‘éll @sowr th th&%‘aékﬁ (@E&% %&F @gHJ( f'ﬁ%&éﬂ%ﬁ%

positron em ssi on t onbg

siehas earbohydrates rwa»@szo.@mérm&ﬁé’ analdrl SHSRMD QQﬁ%rs

RSP kroPBRb Binefeuihe ot 6us by dvaler, and the
likel ITnai pegrtioviiar @8k Sdiftfdl %G%Béﬁgfe?\th 83 %wﬁ"dgé{eﬂé %989 the

t he Schenes and/or i1n the erelin
ragdEs ARY PHRPsaor whighoibieceirgourabel the presgeiinvémioris

f th
A 2EIE\ SO e e ARDFar i SHigrtog hasetig woivenises.
recmghlzecbbyz persbrd skillsteintheReLL a5 5@ (@R&Q?ﬂf"ﬁ% 'éghﬁnis ered

tagoni sts; therefore, anothe
téigc'ﬁ%té’%ﬁﬁ":i% nPFﬁ}e'i’ﬁfB&QN%ltSaarﬂwmmm@e@aquabus solvents such

o O A PR h AP T ol vater.
S@ﬂablmmﬁausaddl\xerﬂsmaﬂwé)l/\@tax@tf@n@ﬂtproﬁyleS@y&r 1o
p%WeEhy?ene glycols (e.g., PEG400, PEG300), etc. and mixtures thereof.
The formulations may also include one or more buffers, stabilizing agents,
surfactants, wetting agents, lubricating agents, emuisifiers, suspending
agents, preservatives, antioxidants, opaquing agents, glidants, processing
aids, colorants, sweeteners, perfuming agents, flavoring agents and other
known additives to provide an elegant presentation of the drug (i.e., a
compound of the present invention or pharmaceutical composition thereof)
or aid in the manufacturing of the pharmaceutical product (i.e., medicament).
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A typical fornulation is prepared by m xing a conpound
of the present invention and a carrier, diluent or

W@X@Hp6%et . Suitable carriers, diluents and eRCI/B200W®0269

are well known to those ski¥Mled in the art and include
materials such as carbohydrates, vvaxes wat er sol ubl e

o) OB ARSI BrrchelPUY R0 iy Shtteselvion and

givgng psoceduces. Fbeepammie;lﬂh@bumadmg@ubsﬁ’éri GQE %m ound of
a Jose

[ d h
RSB InV B & o Bt StaRiZ6H Totdh op sy compb WG o Garscimplex with
belyodaripin ®shvafiod e th'?erq{n%\nﬁwe&%@elxétl?ﬁ gggf,ﬁ?ﬁ@saﬂyed in

on solvents recognized by person
a§U§abl@ bRy the Ibr@s&dma of shecetn@@ dfaha el%@rwﬂts dleacnbed

a SO|V S are non- t oxi ¢ agueous sol vents
Jg'%e \‘}Q&QP“H % BFes&ah invskiien é%tx%&ﬁ"y forawlatacinto

ﬁmmc@uﬂl:alfﬂ(ﬁa@gb'f@rmﬁ tc‘!\@kﬁflde Léa"sgg Eﬁnﬁgl@%gjgﬁage of the

ol vents i.nclude water, ano ene
@' @JH% the patigry qrbelgganﬂﬁﬁméésllyﬁm%bleqﬁrcduaﬂd

o n)ét ol R ﬁé hafhR e Cdnbab b Tt foapulRtent i applcation may
mjpaeka@ut in,a veridty bﬁmefﬁe%enhlﬂ@uﬁc% tHeOmBHRIY Ssed for

I sifier suspendl ng agents, preservatlves
ﬁ\n&@?%aﬁ dryiga @ra@raélgean grticig fatalistsbutioroinet slesg
el RlAng Hepos U R e o Bl bRk Yo fation iname

anpreprsjariormr &mﬁabbt acmtamiersl are WelBnbivn o thése SRMSY MHithe
conposi t I on

Eﬁ,L 'ﬁ@‘ﬁ’f r se% Lajventl on or pharmaceutica

%F Syragerials guch, ashotips(pagticianchglass), saehets,
BOOTBS Suasiibadt Ml cllincBrs, TRl EAME! Phe ddhtainer MaY,
RO {nclysier @ taropemigrood aseembtagel togires@tuhdisbredt ecdisid Be

o?hﬂé?ﬁ’ggfc f)hse Of%ggfq taﬁigﬁt bgclnh( ﬁﬁﬁaéum%kiﬂgg thereon a

|atied that deadribes m@éoﬁtaﬂtsC@ﬂme%%ténﬁelg Thé? %ﬁ
c clodextrin derivative or other known corrp ex

fpPIoprigteswarnie@s.i n 5 a suitabl e sol vent |n t he
P ova e gbe IRt Finkl ol S Hierba or Gieaing diseases,

Cogz@ntloais lendioo disdrdésdmbatRted BRICERASSTH
n easi ly contr ol Igbl e dosg@eggaﬁﬁ%t%@

' ﬂ'@i apgnﬁﬂgg pglidgs Edanipisiering @g%mﬁnm i aset\of such
trhaﬁﬁéﬁt@ﬂ%r?ﬁ@ﬂ}é%ﬂ gtl\{g‘%@%ggf %1 8%@%‘%1@3 éélﬁ %F?ﬁ(egﬁ

fornul ati on

inygntien pr efphmmacdelprmi d:bm‘pds;ﬁﬂmm ¢dmpidEh§ af éffRdivE ¥mount of
a compound of the present invention and a pharmaceutically acceptable
excipient, diluent, or carrier. The method is particularly useful for treating
diseases, conditions and/or disorders modulated by cannabinoid receptor (in
particular, CB1 receptor) antagonists.

Preliminary investigations have indicated that the following diseases,
conditions, and/or disorders are modulated by cannabinoid receptor

antagonists: eating disorders (e.g., binge eating disorder, anorexia, and
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adm ni stering the drug. Generally, an article for
distribution includes a container having deposited

W0 bn©69831 he phar maceutical fornulation in an PCT/IB2004/000269
appropriate form Suitabl e Xdontainers are well-known
to those skilled in the art and include materials

i i c.and gl ass),, sachets, 15
2“"“@'3@2%% 1955 of BpAE! & &1 eicfPR ki erbrierdooiantakae.
ot appetitasu i) sebédi IRV oi f ,
g‘ﬁl ag topmrﬁs\?:ant) indi?&?gggégccésgpt"gélt gression,
AR RE O ders, mey ERagRChizaphaediat behavibte addftishser
NARDreSNOS | | ,that describes the
cl%ﬁ)tr ent s gf‘ t ééggr%%?é]a? §8P_£91$E3e(€i-g-bgf>nﬁ§9ngﬂ@Jﬁqaq@\(qg@@nce,
S5praspeureressian of agin@ el endtpRRROhdLEYS BbA@Mlohdt bR
p% ér%e thod of treating di seases, con |?| on
an%)tor | g%‘?r%%?%e ﬁ@ﬁ‘%ﬁsﬁd&@tw dserders, nmipd|sidtye ptooholism
au cgodhds BN ' ' des, admi ni sterin
;?_Z? o s adofih ARG cr o beh g g Hedlrmont18:
REPQIRER CTRdNY yedsictiontanderedapmenprevbntion 6PRREAG! Atakehe

i.nyention or a armaceutical composition
t%ﬁg{%uﬁgr@@ e?'?‘%'ﬂﬂvaékg&{ﬂ%tceéwtm and/ongependaricet he
inoieding treatvient fof Braaith [ I ta
Sﬁ)éﬁrf)i ent, dil uen{, Iorpecdzg{é%iber. hleé:pir%le@t%rgggﬁign 8Ptobacco

Duernetia dacidingomemaniossy Alzhicierse isdued dbifdiia
(in

. - d h bi noj d t
ogggrh@[: \d?éacr?ﬁé@{ﬁ?ﬁe'fgég #’@4 ?ogmﬁ\é(% ﬁﬁ%@gﬁ{?@géfﬁéﬁﬂg&? ;;ognitive
decimstalngamldmeurlmamgnitmdId@r@é;)yo ?ésEAJIatIS gﬁsfuﬂ'c{ig?r{“éﬁ‘ﬁaales (e.g.,

| seases. 30 conditions, d
oA ARtgy Selimpisebiersr sbbasy: nfammaton gastrorsbbm
e al Sesgry It iroRRbs

W oot Bass st PSe8APbBRsbeT sl aieaale ghi
Propisien), atientan ddisiisonces mommciu@ir)fgaé@%ﬁtﬁ:r%eﬁc@tod
: nas,or Ite suppression), obesity,
h%%ﬁ?é@étiy o‘]ﬁ"‘for Q?%ﬁéﬁgﬁshkﬁf @ﬁgge’ﬁ,diswmmd tw)s};rdiabestes.

psycAosdingBs i ' ' . addi.ctions .
suppr.essi @gﬁgphefg@mgpgnpg? gf@?éﬁeﬁ%&@# '6’9%”’(%’? gescribed herein
AreJtrayliin Heatipg diseases] cntitions; os didor@srsTHAPERSHHANI
LR i i.ne-i.nduced conditioned place
by b0l b N RGN S G0N Sementy v Bechsopaends of the
presgntl isvention, (irdIeding i ' S .
(tlj/ or dgpeﬁgg%%gsglﬁg F%@%}% ?%%énﬁﬁd thgrein)

addi ctign an
m%gﬁi%éﬁd%ﬁﬁ%wwf@:tu@j@foa madicamdentefoatiretheray@itic on
a@g%@t&g@s&iggam}em t obacco abuse (e.g., snoking

a

i ction, cessation and/or dependence
Other diseases, conditions and/or disorders for which cannabinoid

receptor antagonists may be effective include: premenstrual syndrome or
late luteal phase syndrome, migraines, panic disorder, anxiety, post-
traumatic syndrome, social phobia, cognitive impairment in non-demented
individuals, non-amnestic mild cognitive impairment, post operative cognitive
decline, disorders associated with impulsive behaviours (such as, disruptive
behaviour disorders (e.g., anxiety/depression, executive function

improvement, tic disorders, conduct disorder and/or oppositional defiant



10

15

20

25

30

W@ povgloesdshg nenory | o0ss,

1o including treatnment for craving reduction and

rel apse prevention of tobacco snoking), dementia
Al zhei mer' s di sease, PETEB20400269

of aging, vascular dementi &6 nmild cognitive
I mpai rment, age-related cognitive decline, and mld

ORS8N A 1 8L RS by T

@pmamlspcuai péﬂsanamyudm)rde@sarsebgé@é&é o mfirﬁ;?rlg%s
functjon of gastrm ntesti na Li!
F’%P%%‘PPP% © @ spRtiENeMP! uaqe,tmpbmaaahdcsaif-mium@ndm and

(AbAs tivity
oo qeen QIR HorElE b Bl BN Ehlsorgast Keptomania,
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The compounds of this invention may also be used in conjunction with
other pharmaceutical agents for the treatment of the diseases, conditions
and/or disorders described herein. Therefore, methods of treatment that
include administering compounds of the present invention in combination
with other pharmaceutical agents are also provided. Suitable

pharmaceutical agents that may be used in combination with the compounds
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pseudoephedrine and peptide YY3.35 or an analog thereof. Preferably,
compounds of the present invention and combination therapies are

administered in conjunction with exercise and a sensible diet.
Representative anti-obesity agents for use in the combinations,
pharmaceutical compositions, and methods of the invention can be prepared
using methods known to one of ordinary skill in the art, for example,
sibutramine can be prepared as described in U.S. Pat. No. 4,929,629:
bromocriptine can be prepared as described in U.S. Pat. Nos. 3,752,814 and
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antihypertensive agents; anti-inflammatory agents (e.g., COX-2 inhibitors);
antidepressants (e.g., fluoxetine hydrochioride (Prozac™)): cognitive
improvement agents (e.g., donepezil hydrochloride (Aircept™) and other
acetylcholinesterase inhibitors); neuroprotective agents (e.g., memantine);
antipsychotic medications (e.g., ziprasidone (Geodon™), risperidone
(Risperdal™), and olanzapine (Zyprexa™)); insulin and insulin analogs (e.g.,
LysPro insulin); GLP-1 (7-37) (insulinotropin) and GLP-1 (7-36)-NHj;

sulfonylureas and analogs thereof: chlorpropamide, glibenclamide,
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The dosage of the additional pharmaceutical agent will also be
generally dependent upon a number of factors including the health of the
subject being treated, the extent of treatment desired, the nature and kind of
concurrent therapy, if any, and the frequency of treatment and the nature of

the effect desired. In general, the dosage range of an anti-obesity agent is



10

15

20

25

30

W@ 2@H06131 dase i nhi bitors:

darglitazone, Avandia(r) (BRL49653); fatty acid
oxidation inhibitors: clonoxir, etonoxir;
acar bose, m glitol,PCT/IB2004/000269
emglitate, voglibose, MD6025 637, cam glibose,
MDL- 73, 945; (3-agonists: BRL 35135, BRL 37344, RO
o4 I 16, 243; phosphodi est er ase
Aol 8e SPYH 883406 o I ol Mitp ol booy
Bergt b thex indivédddl perdaye; adi um
onpl exes (e.g. . LI\Hla_gl ia\?aﬁr(érf)é@m&é‘%“év\@éﬂm ﬁ}@bout 10
Mﬁ’@ﬁ@gf m@%ﬂinﬁ'ﬁht efgbriisdisidugl peagay FBWRYRRIsHSe
G riEI hSarsNALbL tors: — somat ostati n anal ogs;
S e ek T e R T
Usnocmadieigiits thexbioalbding AR89 Ie TRLRALL L8 of
é’t{irﬂﬂﬁ raﬁxedu tase 15 inhibitors (e.g., zopolre )5
) ycosge 'Oﬂh&?pﬂ%?'y“}‘%’é@”ﬁ'rﬂh%ﬂy@g@nt Beingiadvhinistered and the
IkehyThHegste itnhi i i um hydr.o exchanger
thrggw 1 (I\{ngzg])étzhn(ﬁi%g? g?s@i&%ﬁ 8‘?"%’9@7@’25@%@% fora

Ak Balignd i$ alsobivelbwithir thehalis b bA } 98y i
EWM fhte speci al % a. HMG Ccl)Ayr edu%t@é?z&iﬁ%h{ @f‘%’ bnrthe art
Qe. g&) g‘?‘%ﬁf’i?ﬁﬁiq skt digcloswses cal ci um salt t her eof ),
or a Addording ts Yind b ORE BiLLAr HVG- CoA 2
.redyct ase oré\ synt mgo%%ﬁfem&ﬁ‘r’%@g”o% Cf%'?%‘i"?%??thﬁ present

INEABON i aeerpbinatiopidfa campolrrkatiget geasht in@eﬁﬂ'ti)cm Ah¢& at
LA iiter, a squal ene synt hetase inhibitor,
'?}téﬁtéi ngﬁégﬂmﬁoﬂﬁmﬂ?%@f%' aggal '}é/&ﬁ’ﬁbﬂﬁé%fedﬂombject in

npedsiistch treatinean preRYait) SPURACANEIL ShATSEA Real |

onbi r%ati nwth a naturally occurring
CHRPOSIEN; Judhe praiRationcaspsice obthel iavention, m@bomplolung of
t ; rj ounds are comonly calle
Z@%’“@g*g";l&*%”ﬁ 4t as G108 Gther priarmanesticgagant may be
agrinigiere i $B fal inriaet i agi . dosage
opplBcAh onaﬁﬁrgha); bl i"i"s‘f"f“g‘ggﬁft@aﬁfﬁr"'ﬁ%?@%e )
JeRe @pﬁip e 5 gERErallygieteriahibet suth adutimissaiiore by dirAlg
Hbhevee af ' - j bei treated, the extent
i et el el et 2 Pl hhaT o of o9

HestFationts otfesragise impaiesyor andbsifadld RANSREY &

b R iy el Somropriatent - obesi Ty agent i s
ot ok S R R
CC{K@?W@‘]‘W? REEsaRyinMentian apdrat denst ope StiesrasH A riaceMical
B B PO o o bnccnn
timeor sisufeneoad with1hg simdtsRolBYnéthsq bifhd GRS R preferred.
Fo?l% Ce]Hg,llt%Q,l agﬁ]?r?istration, a compound of the present invention and the
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that such administration be oral and simultaneous. When a compound of the
present invention and the additional pharmaceutical agent are administered
sequentially, the administration of each can be by the same or by different

methods.
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contamination of the compositions can be accomplished with various
antibacterial and antifungal agents, for example, parabens, chlorobutanol,
phenol, sorbic acid, and the like. It may also be desirable to include isotonic
agents, for example, sugars, sodium chloride, and the like. Prolonged
absorption of injectable pharmaceutical compositions can be brought about
by the use of agents capable of delaying absorption, for example, aluminum
monostearate and gelatin.
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ot‘Fw%Fsb{A/@:ﬂtlénBWn iR tﬁlg elq*neV)\IA rtnrajly%tlsoI ggr?tglnogpeacllf?/?nrg; agents, and
can also be of such composition that they release the compound of the
present invention and/or the additional pharmaceutical agent in a delayed
manner. Examples of embedding compositions that can be used are
polymeric substances and waxes. The drug can also be in micro-
encapsulated form, if appropriate, with one or more of the above-mentioned
excipients.

Liquid dosage forms for oral administration include pharmaceutically

acceptable emuisions, solutions, suspensions, syrups, and elixirs. In
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wo pioke6s3Dr extenders (e.g., starches,

customary pharmaceuti cal excipient (or carrier) such

as sodiumcitrate or 5 dical cium phosphate or (a)
| act 0sSePCT/IB2004/000269

sucrose, mannitol, silicicé&cid and the like); (b)

bi nders (e. g car boxynet hyl cel | ul ose, al gi nates,
ol i done, sucrose, acacia and

ﬁhﬁ'f’hrki%)“? g'l‘lpﬁﬁh&é{fghﬁlt Bresenginvegtige oF the eomibirtation, the
ligdie )dosad foﬁ'ﬁ fdyt @dHiainl IHQN%?QF}& 502“9‘8“94 L%qunmgtﬁe art, such

cal CI um car bonate, potato apioc
af yiatercorether srcl&emfa; aolubmalr@e@dts eadesulsRidrs! s for
d

RAREE T BB i lor Sy iBanais ot cetate

m’"a‘éamemy'ﬁ?’{zﬁ’ﬁgé T oL n 8 HR S TARHE SRsBh
‘éj Y' g@t el (@@, aoidonseed mlkjeg)ourﬁd_l‘r)ut og?a@rrrb@é}’ms oil,
i, 58001, SO ST 0 S0 S
@celamapelyettwlené @%M@bh)d'f@ﬂg a8l EQbas of SRt Are}Hfédﬂres of

and t he Ilke) e case of capsu

tﬁgg@g{.lsstapﬁ%s sihgdikeor ms may al so conprise buffering
SR e TR

be used as ers in so

aciipeantessuphi amwstiinky anearitg aﬁm@fﬂﬁ?'aﬂﬁi%eﬂﬁn@ ddents,
gh nol ecular wei ght

S%%‘P'H?n @%Vé’rtﬁﬁgyeaﬂ r@ﬁungwgents«e Solid dosage forms
Such Susopllckoin AP BRI B A Ry o

be prepared wth coatings
the somkipationd max ueher oemprise swspénding eigahts, eT@gﬁtHB%ylated
and can al so

e DA B e BT b ke e B Pipiol 8Bckstbampolers of ¢ he
nﬁErq@rﬂaiﬁhelcemﬂBéé %uﬁftﬂﬁrﬁrmﬁﬁl%ﬁggﬁﬂdn%éh%é?l onite, ﬁﬁ?“@gﬂ?

Eﬂgr maceutl cal agent in a
apREReRCAgt: @ﬁﬁaéﬁure%ﬁfstheﬁatswatarmesuawtm kke.pol ymeri ¢

subsioys dr O be in nmcro
encapsul g?cs ofﬁ?n}i@&@ Oa'n&’gd n'??na?'ﬁncﬂﬁ%fe@blwp@%ﬁe

sup{@osatmmme wbm:hmme@b PR Bl (blytrﬁrxn?goa 'eb JoindBFILE pr. present

%E’Efor or mnlStrat|On|nC ar naceut |
INYEDHRR Qh R P% '%w'thwltableom@ Irﬁtaélpgrchqumntswrcamers

s@ciflaglcb¥ba Buttbh é:” bRAARH, 02228
addition to thé p?g&@ﬁ @%B@Z%P FEERRAPIQTY Rt W 'ﬁ’hcﬁre
seligkatcerdinanaroam temlperathreqbuﬂhqi@@ ag Boﬂ@[é‘ﬁwﬁ@r&étlﬁ%@rﬂi n
th' Sk pA I ue%s cqmmnl used 1n the art, such

erefore melt'in the rectum or vaginal cavity thereby releasmg the active
component(s).

Dosage forms for topical administration of the compounds of the
present invention and combinations of the compounds of the present
invention with anti-obesity agents may comprise ointments, powders, sprays
and inhalants. The drugs are admixed under sterile conditions with a
pharmaceutically acceptable carrier, and any preservatives, buffers, or
propellants that may be required. Ophthalmic formulations, eye ointments,

powders, and solutions are also intended to be included within the scope of
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as water or other solvents, solubilizing agents and
emul sifiers, as for exanple, ethyl alcohol, isopropyl

w@bk@ekels37 et hyl carbonate, ethyl acetate, 5 bePzyiB2004/000269

al cohol , benzyl benzoate, pHopylene glycol,

1, 3-butylene glycol, dinethylfornanide, oils (e.g.,
ottonse d oi L groundnut oil, corn germoil, olive
&]q pregggfgrlyea iPn-"sesame seed oil and the Iike),

gl ycemgk, foﬂcﬁkrh?fhé(ﬁé@fa%& Wekkribé! fe‘k ryf?&lnéﬁ%ﬁéfrlrse Q)%sages

gl ycols and fa acid esters o or m Xtur
@fC usﬁ%ééormhameeammaus t Fiee bdkmrsil@tlcﬁeei desnpouhd of the

b Rvetah o B RUEERNE oagurrERouR e Pisgerhigvention
Fith R NeuA GneoRRifonal PHERhSBEIba) BhaNe caRbe é‘l?é’ctﬁd orally or

perfunming agents. Suspensions, i1n addition fo .
B@fr’q%@lhﬂ(g , PhdnjpetéyBnt i nvention or the conbination,

Ty B O ST B PE i anfart janpyriination) is

adnnhnri;teredisdchs (HatiahasffetiV € Iddse s FEcWatht 8ehbRly, a daily dose
[ 1 ul ,._.al um num nmet ahydr oxi de, bentonite,

rS \ rmstemora"aé@@arﬁmmabrs brtwegneabost Otlieard about
00BN ABAGTY M BN, r?lfpr raiffy B éér‘] aBSuf Qb1 Hodk'300

vagi na conprrse
spref bady weighihi ch can be prepared by m xing a

d t tion or conbi nati on
ot h Eany bl choRTRPYRR P RESENEAVSNtAN fafqarabiation)

&4¢ Be RBrGetf FP\athQLtirFrFRan wg{@r%b ?‘IEPQ ?h&Ja?Sgﬁ ic Gf)sé‘%e of the

supposi tory wax are I nar
¢@mpevnd is I@gbatedl wrtfuthe darlyoadgerrsap‘pa/r afhg eorapdund can be

SR GRREr R i Pl b isomentrabhiindBe AGEh ghA popis water-
$slublecgyireahtratiistich tdsadn auddud SQUESHBRY r\)ﬂa‘ieﬁgomﬁ% sal

present invention and conbi nati ons of the conpounds
t he peeB¥gitieniyaermpaung Pﬁtf@mresﬁbtewiveptuagémtopnnm;zatron)

h | t
GTBGo IS AURERC Ay BUE Teda SERRAE o Bhfhe BERS AT el
fﬂbdrsmpmrnentablsw refared fhdLagRremiedr caséndaYe. A premix or

rese ti , buffers, or 30 propellants that may be
iraie éiﬁmmw il; mnawdmgnt &ldend; ot Gasrigrsis more

i ncl udglde@nmﬂégl LL@@S@E%ﬁ%G %ﬁ‘?gﬁ@gﬁege Suitable

ROeisERedituid 026dlid, @4 ddasiredpsesteas watse vaiions meals such as
alfalfa meal, soybean meal, cottonseed oil meal, linseed oil meal, corncob

meal and corn meal, molasses, urea, bone meal, and mineral mixes such as
are commonly employed in poultry feeds. A particularly effective carrier is
the respective animal feed itself; that is, a small portion of such feed. The
carrier facilitates uniform distribution of the compound in the finished feed
with which the premix is blended. Preferably, the compound is thoroughly
blended into the premix and, subsequently, the feed. In this respect, the
compound may be dispersed or dissolved in a suitable oily vehicle such as

soybean oil, corn ail, cottonseed oil, and the like, or in a volatile organic
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The foll ow ng paragraphs describe exenpl ary
formul ati ons, dosages, etc. useful for non-human
w@niormbss37 The adm ni stration of a conmpound of PEEIB2004/000269
present invention or conbir&tion (i.e., a conpound of
the present invention 5 with at Ieas:]I oneI Iaddl tional
' t). be effected orally or
P A bR R o i msarsciato hat the
fotio f j j 0 bi pation) .is
gdm nj sﬁ?egérgggﬁﬁfﬁgﬁea% e? B yc?‘?@'(éa é%é%)q?g?wéc&eey%ré%t!on
&ibgethe mount gdithe campeund frathe ﬁrg?ﬂm gbéﬂbﬂ %@é%h%%g by
' i .between aboyt 0.01 and abouf io I,
R el R SR @A aupipvbuiinden fegsbin obtapua
desirexblevel 306bmpoelk@ of body wei ght. Conveniently, a
compound of the present invention (or comnbination)
can bE"EﬂhP‘P‘ieé‘Qy iCANEeRirates mayne \ndetrete dsloy thteadmamffﬁCturer
i he ¢ ound is ingested w
P o P B S5 e BB e aban g i meals, as
desasibedyalmatee tefraduice odhcakiraedaifdiemBh& Wh"i’c,q{ dre %it&?le
fth%.fo m f aliquid, water- soluble conc_:éntra e (sg
& Kﬁcéﬁﬁamgstosmlm@i% ningfuch instleaces,dheldnimats ark. perEnltted to
| I Pelo) -of the present jnvention (or
e e ot it PR Sl P EeTyted SUmbI9TBes may
kesaddedh direetly to thedfeédtoprsdudl #RLTAbNallEBSIHERa! FIBNK

. e r concentrate. A prem X
o0 b et sl Eecnisuiena o a Rompoendicptienpresent

ioh ' | I Loyed for the
el et on o, UreY el BRAAEBREREY (/R rBzpiuiess
SHCB as A Wipshed Iblendesstodersiure thonsageheity, wat er

vari Qflﬁeg%%(pﬁ?rﬁﬁégilsﬁfsleparés];% légqe;p{rees%:g’w fi’)?)@/l?ﬁ:e ?élﬁmnﬁe}ik’smise

cottonse

et woemsure ainiforaltR 66 aistribitieR-of 18 BoffiRlind o4l e @
es such as 25 ay?e comonl y enp‘?oye I'n IOOU(P%E]%{/P1e Op of

ﬂ?‘leéﬁesg.se B&fticul arly effecltifvetcr:]a{ri er ;ssn;:ﬁle
' [ < that is, .
por | Famkifo @Rietind B8 e Ave foriBforsia Belrasstamosition

portion o _ i
agddor intprovimg Isén nheatto iqanRe &rd g@h@rénfygdrégﬁl%of I@f)ﬁﬂﬂxing a
1 th irfhthe rem x is bl ended. Preferably, the

C@%}Pﬁb‘ﬁﬂd’ itae PmWeﬁt'oﬁlvé%@@uﬁm&ﬂtﬂmmﬂ@ﬁngimaﬂd’eed to

G ) e 584, | Sehespect, the

pconpoﬁﬁ?%r%?“b@ﬁiper éeégﬂ Oé‘g}hl%gyi? g%l"pPH_” '@ﬂ?ei fegdeor

wgitery vehicle such as soybean oil, corn o I_, _
like, or in a volatile organic

w0 2008 FERsBes meHfelasboningosable, sbesp and goat feed sanerally

contain from about 1 to about 400 grams of a compound of the present
invention (or combination) per ton of feed, the optimum amount for these
animals usually being about 50 to about 300 grams per ton of feed.

The preferred poultry and domestic pet feeds usually contain about 1
to about 400 grams and preferably about 10 to about 400 grams of a |
compound of the present invention (or combination) per ton of feed.

For parenteral administration in animals, the compounds of the

present invention (or combination) may be prepared in the form of a paste or

i
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solvent and then blended with the carrier. It will be
appreci ated that the proportions of conmpound in the

W@ omweeeHsBat e are capable of wide variation siPCEIB20&/000269

amount of the conpound in téee finished feed may be
adj usted by blending the appropriate proporti on of

Y STk amtdarmﬁ%téreadasté’n ﬂﬁb@h{‘ L%uéu?ﬁﬁaére@]eb% ot eot}ead

corrpoun pOt ency concen rates nm
OReaf @’éﬁlerﬁmufaim whigh inuicaisein dsar maae deposibn iapl such

| d bed
TRRGERRAR i leartea R Gt Fhk PRl enont o vt o ar e
sui t ai gené&@, phréﬁféraf&ﬁﬁin‘i&ratt@ﬂﬁ‘vﬂ%émljecﬂlo%u&*b sufficient

i nst ances, the animals are permt 0 consung
gapunt gf étCOWQLéwa@ft theqirgsentucvertionoentoathéthtion) to provide

EAPENEER Wilh At TR B8 2 il ot heay el o the drug:
&'batpmeﬁelrrregi @ogd@e“f@ppwt@ab\bv}heefc&&rét 'sHSeb‘n%g{ Sats %fndadomestlc

ounﬂ, the present ~ invention. ures ar
e;ﬂ%l@&ﬂé‘tpraﬁb@uaﬂ&&t@ Mé@mgﬂgg/dawoﬁbcmy Wwaight
@fg n shell blender, to ensure honogeneity. 15 If the
supp ement is used as a top dressing for the feed, it

| keV\Paete foenpizations easeprepated b dispehsidly $hé R Inoé‘

Eﬁ l\r(;(rgﬁ)und acr oss the top of the dressed feed
?W&?%‘ pccgRiabley! %#qhe%@( peanytatl, sasamagingotmeaihor

tRAlkedeposition and for inproving |ean neat to fat

ratio are generally prepared by mxing a 20 conpound

of t hBellete sontainingeart efectivietameurstdffd corapbusdesfie |9|fesent
ovide from about 10"3 to about 500

f d t
. ihereaisblice] cofRasiine 86 cembimalios canthee prepared by
@mmfmq g@owq:cbmmhé\@dr@%ntw&dt%n &%%.Q%@o@%h d &mee
genera contain fromabout 1 to about rans O
WaiX, cayhecyaxtanbtherikenandm I(lbncant such as

f
SRRy o e A LT e
oaess.per ton of feed. The preferred poultry and

dorres&ic Pet feeds usually contain about 1 to about
400 dF S SRSy EgGaasiAed %Ebmorqcﬂwarooaewﬂemmeygxeans
ImipistreaRe A affim 15 oA EYE Hhe LBYER) uBSe iletyon win
piavideitbe irtrease Imleanl mehisdefditicroam® g vedm e lean meat

BIEPEID Arl et ookt medC ey
delehg|tRe &Pn8PPESPhent period in order to maintain the proper drug level
in the animal's body.

The present invention has several advantageous veterinary features.
For the pet owner or veterinarian who wishes to increase leanness and/or
trim unwanted fat from pet animals, the instant invention provides the means
by which this may be accomplished. For poultry, beef and swine breeders,
utilization of the method of the present invention yields leaner animals that
command higher sale prices from the meat industry.
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66 a pellet and adnministered as an inplant, usually
under the skin of the head or ear of the animal in

wakioghedssrr ease in | ean nmeat deposition and  PCT/IB2004/000269

i nprovenent in |ean neat to7fat ratio is sought. In
general, parenteral adm nistration involves injection
of a ffl |ent 5 anmount of a conpound of the present
i nven mppdimenisfihe Rressmt inveniien areldlustratedan el folewing

E*&Qh'iple% @t]ls M’b AUk ds%Qoqu{ v%r?ythg{J h? g%bq\é\@ip%@ttsg the Lhe

drug. The pre erred dosa
dwentien amqlammmﬁmhtosthemrbedmmtall@ of pledse Eﬁaﬂnﬂlésh?s othcier

bout. 10
Y@M pr <R b B lni o arsrenniinEorsag insiapt tpclose,

166 SPGHOH ¢ Hdigti N @ pharmaceutical |y
tz}\%:/(():ept abl edg?lsr(ﬂs]uch agrtpeanut oil, sesane oil, corn

oil or the like. Pellets containing an eff_ectlve
anount of a conpound of ERAMPIEBSENt invention,

t I sition, or conbination can be
SPZLQ&Q uBgﬁ%%fé'egmﬁﬂmﬁe,ast%w;@dnﬁt?r@ls aieegeneratinavailable

frovedtrhPer sl &ﬁﬁ@éé‘é‘uét?ﬁs chﬁlziﬁ:ﬂé}n gos L('I@IHW@,JE%%WI)

car bowax, carnuba wax, and
's@mas Wﬁh@ssmnﬂcofwmrxanumld) dairas e)rgam@sl(sam@olﬁﬂ N9,

Bﬁer{f?ez Iejg Spﬁ(géﬂ Bg?}‘rgﬁg &&Sr B\é’la" %nalag%bgf)%sr Scientific
(&h‘mcetcﬁt N daiid AsitaZBhEES PHANAGELAIEI 1OrER! ERf05e

 evel which w | provi de the Increase
deposition and G#ﬁﬁﬁ&leEMﬂrlmantadd?roaedUreSO fat ratio

por i QR MRCARbre (BBAR S HarBrdTn i At 29 (available
foordéfarian Inei Paig Altd,GAP&OBEM Bhtiterb@ir& at 400 dhBS00 MHzZ 'H,
25 The present invention has severa

body
r&ﬁ@%ﬁ’t@g’e ﬁﬁem@ﬁbsshlﬁgaye pxpregsedtin parts permillet (&)Wﬂgfver to
e A ATt AT e
foliwensi, eingfetowi dirbldthe t e, q@é{rté‘WhP difibist: 'B?é‘eB.%ad

i shed. F ul tr SW ne bree
TGt D bt orery{brone SHBITUY 1 bctes kst 25, Awersigiats. I

S5 Sood bt o 1A GRS e,

PCT/ INBZ530spe@b@26& e recorded by dlrect flow analysis using positive and
negative atmospheric pressure chemical ionization (APcl) scan modes. A
Waters APcl/MS model ZMD mass spectrometer equipped with Gilson 215
liquid handling system was used to carry out the experiments

Mass spectrometry analysis was also obtained by RP-HPLC gradient
method for chromatographic separation. Molecular weight identification was
recorded by positive and negative electrospray ionization (ESI) scan modes. A
Waters/Micromass ESI/MS model ZMD or LCZ mass spectrometer equipped
with Gilson 215 liquid handling system and HP 1100 DAD was used to carry
out the experiments.
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67 Enbodi ments of the present invention are
illustrated by the following Exanples. It is to be

waopaenessesod, however, that the enbodi nents of PEEIB2004/000269

invention are not limted t68 the specific details of
these Exanples, as other variations thereof will be

known, ﬁr a{Rparent |n light of the instant disclosure,
5 to ONBSIE 8H%¥PH§FW05¢!1'@H'”€? ar bieaniagcontimngliEs are

|
o o o OV S I 5 1 o
% @i Gheatieiningeibes God 1( Mdn@BM%Br-cwhﬁame idrR) GRgLRIly the

A0S oy Eiveyy s aeh ot (oAl angmplas

( Cor n@tical @&Ioﬁ%@ereﬁél@r’mﬁéﬂ Shtd Fbﬁ?nélﬁf | RESH P Volarimeter

and AstraZeneca Phar naceutl ca

NJ),

@%@llah@)fmrﬂ;ﬁmklaﬂrﬁ'ﬁmmm WaneﬁleyPﬂ\M)etdslﬁ@mé\%ﬂ@ﬁﬁthh@ (A=
ée rec ded on @ Varian UnityTM 400 or 500 t

ﬁg é’im)a% e indicated feryperalre and arepgperted es foloays filn°™,

0O Mz 1H, respectively.
@gér%rggmﬁtg?w?ggémgxpr esse‘%‘ql n parts per mllion (S)
r el at Ooduroo chramatbgedpsoias perfesmad with SithsH Baker™ snhca gel
ﬁ] cle The peak shapes are denoted as follows: s,
(4 §Tes: T Pakps Blipsbyrg, () sir diica Gehaa (bt Sciences ™.
t r r road
s 7, G 1R bk Pl
Sbeﬁ@rnre()'ﬁ)alsre@erdowmmregmreﬁeéﬁsaté VRald| ONRMA apt\Pwas

. t ded by direct
hitP0aed USB0  ChisTeloRony ¢ Oigm reesatbhbspher |

pressure chemni cal |on| zation (APcl) scan nodes. A

Waters APcl/ M5 er equi pped

vvlth G lson 215 gfﬁ% g%ys %{%&gﬁ?ﬁs used to
a arba 2-257/ anyleiys -0

Eeimacaimeyiic : . Mol ecul ar wei ght

| dent ification was recorded by positive and negative
el ectrospray ionization (Egjj% scan nodes. A

Wat ers/ M cromass ESI/ M5 madel’NEVD or LCZ mass
spectroneter equipped wth G| s@pal5 |iquid handli ng
system and HP 1100 DAD l;ﬂ‘sied to carry 30 out the
experiments. WD 2004/ 06983%N PCT/ | B2004/ 000269 68

Cl

[-1A-1a
To a solution of 2-chlorobenzoylacetonitrile (400 g, 2.23 mol) in
ethanol (9 L) was added hydrazine hydrate (221 g, 4.42 mol) over 15
minutes while maintaining internal reaction temperature at 15 to 25 °C. The
mixture was then heated at 75 °C for 20 hr. After cooling, the reaction was
concentrated, in vacuo, to give a brown oil. The residue was dissolved in
ethyl acetate (4 L), washed with half saturated brine (4 L), and then dried

(NazS0;4) to a give a crude, dark orange solution of 5-(2-chlorophenyl)-




Where the intensity of chlorine or brom ne-containing

ions are described, the expected intensity ratio was
wWo@b®engwsa’ (approxi mately 3:1 for 35CI/ 37Cl - cOPCHIB20OUI00269

ions and 1:1 for 79Br/81Br-6@ontaining ions) and only

the lower mass ion is given. M5 peaks are reported

for all exanples. 5 Optical rotations were determ ned

@il-pyReokBryEmBeTNGRWas Rahisd ARE&Y | | hARI 8o
RE%ZM EBq’Sr Inc., \Well gsl ey, m)ﬁyslpg(gﬁﬁhgégég?ém+ES|
I ? , 4.0589 nm at the indicated tenperature and

are reported as follows [a] ptenp, concentration (c =

g/ 100 '3 Stiged sebfionef potasisim cahvarmate 62 i) iy waesr (5 L) was
# i i . Baker ilicagel to (40 m

?.@f%f@ 35 et oihliBle PRSiahiortle it 73] e Saonalkm

5  poitomewsd, Mvet1bbainavas, ' |

Bi, ot 3ge TV col urme (| sc,Twlé )n%th‘" ﬁgﬁ@iﬁgggﬁ%}?""%%&% Pipcted

Hite Fﬂg’i ﬁcﬁﬁaé%z%b.senamtsd agw thearganiaphyentben dried (Na;S0,).

perfornmed using a ChromatotronTM (Harri son Research).

15 Pr édhastioe @thW(@;zelalrhe sonﬁiaharf@s(zfmeml iyngl-fllF)_\;raZoL

- ( 2 or.ophenyl) - razol - 3- -
S e has Saled i Smalln BRI ks ok Soniaryeves 1044
miNite €l Glakial abeflc acidq 149 my, QQiZJlgfong% gl\_?nn%ﬁi(jedl aver a 20-

2-chl orobenzoyl acetonitrile (40
Y ﬁ&eﬂpg whileyaainigigieg thedeagtiorebetydrent 0 63 BOFC.4 42
i Lt il e .mai nt aini i nt.ernal
e bod (o Ffor sy s il acret e nagboen
addad. Wter stiratg 65 5Gdups, R Produdiivies cEIRVdd8n 4 Brse

_ : trat ed, .t
GRER T  aee ai
. : ' 4 dth
st oS S R e A0
15 slgam phair oisirg: lo-\eouonm phienylsliat®]-20044 0888 Mained as an off-

=T/ | 69 | - 3-yTam t hat
TS, LR 80S thats SETMIRES) MS {voh) B3s9r 1 NMIR (400
MHz, CDsOD) § 7.58-7.52 (m, 2H), 7.42-7.39 (m, 2H), 6.43 (s, 1H), 2.38 (s,
3H), 1.86 (s, 3H).

20  Preparation of Intermediate N-[5-(2-Chlorophenvl)-2H-pvrazol—3-vI]-
acefamidine (I-1A-1b):

To a stirred mixture of 2 M aqueous NaOH (75 mL, 152 mol) and
25 2-methyltetrahydrofuran (155 ml) was added N-[5-(2-chiorophenyl)-



M5 (Mtl) 194.0. To a stirred solution of potassium
carbonate (2 Kg) in water (5 L) was added solid ethyl
wa@eeiopnsdat e hydrochl oride salt (731 g, 5.83 npC/B26504/000269

portionw se, over 10 minuteé®. The ethyl acetim date
free base was extracted into ethyl acetate (4 L),
%E_Par ated_and the organic |ayer then dried (Na2SO4).
"PR@zet-Britllearetemidinecatedate sl (lidonant1.5 g, 39.0 mmolr)1
e

B e SRR ek B e e e Sconc s
eleaaraied anadticn] with Brind405 ), dhdfheflonotAfialdet GelRdy

(?r?§ io mnute er|o erralntalnlng
g tme qgr%tfﬂe begins tOLfDHm Phe stieetiegiaturé Qvas

t acet aci d had been
sgla%s%ﬁfvgfﬂ% AR R Pl ksl P
aofl ithe resiiltorg prethluhaiseécoﬂiedné@bﬂcb 8OASE sfd’cﬁﬂfd %Ia@?unnel The

SR e eedanin e R 480 %“ta&m mewd@d‘éietmmo
aftorchiatdeldiatd A B 43 SLERAB 04 (2RRondS1 LG, | AW MAgHRIL o

4nterrred|ate STA-Ta was o

dﬂN\ﬂBI(nﬂaMﬂm@Dg@B«)B 56925 S 485 404 12357 36-
12500 %@ grﬁ}@iﬂH)@ 24 (§§3ﬁ15%ﬂ;17 253%%3?%%0 . 1.86

(s, 3H). 20 Preparation of Internediate
N-f 5- (2- Chl orophenyl) 2H pVr azoI 3 vl acetanidine

Plepatatidh oﬁWter Idiardy.

mxtureo agqueou

-ah I-éAutcEn (155 rr1) was added
N-[ 5- (2-chl orophenyl) WO 2004/ 069837 PCT/ | B2004/ 000269
70 2H pyrazol - 3-yl ] -acetam di ne, acetate salt (I-1A1
a;, 11.5 g, 39.0 nmol), por¢{ over 15 m nutes
at roomtenperature. The or anl/éghl ayer was separat ed,

washed with brine (75 nl), n concentrated to
one half volunme, at which u,\pe a preci pitate begins
to form The stirred m xtuye was

To an ethanolic solution of sodium ethoxide, generated by portionwise
addition of sodium metal (10.5 g, 455 mmol) to stirred ethanol (450 mi), was
added N—[5-(2-chlorophenyl)-2H-pyrazol-3—yl]-acetamidine, acetate salt
(I-1A-1b; 13.4 g, 45.5 mmol) in one portion. Diethylcarbonate (44.1 ml, 364
mmol) was added, dropwise, and the mixture was heated to reflux,
overnight. After cooling to room temperature, the reaction was concentrated,
in vacuo, and then extracted with ethyl acetate from water, adjusted to pH 6
with 3 M aqueous HCL. The combined organic layers were washed with
brine, dried (MgS0Qy), filtered, and then concentrated, in vacuo, to afford the
crude product as an off-white solid (11.0 g). The solids were triturated from

ethyl acetate (100 ml), the supernate was decanted away, the solids were
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5 diluted with MIBE (70 nL), cooled to -5 Cin an
ice/brine bath for 1 hour, and the resulting

wpe@ei@issat e col |l ected on a course sintered gl BEHEIB2004/000269

funnel. The solid was wastdd with ice-cold MIBE (50
m.) and then dried, in vacuo, to afford internediate

l/valsﬁeél vhtrﬁédéitléﬁél'e@h*ﬁzc@(laé%éggé @) 93@?1#\@%&& n]%)vf’:c:ﬁs) to

affaei 1441 q @ a Tolgrless sbid 100.0. @ BA%): +ARcl I\ﬁszmms 261.2; 'H

W'ﬁ%ﬂ:ﬁﬁ) M@%r@ﬁbﬁ?%%ﬁ@ Wo(gmoﬁ;lyls 27;5155?5%' am. 1H), 7.44-7.38
QJn QH? @??f(éaﬂquﬂqp{gﬁangl IA1c): N NH NO -NC

A-1'C To an e ic solution of sodium
et hoxi de, generated by portionwi se addition of sodium
metal (10.5 g, 455 mmmol) to stirred ethanol (450 m),

/@tza 1saé 1.3 /éu?m14-bne ﬁmﬂo 45 5 mrml) in one
portion. D ethylcarbonate , 364 20 nmmol ) was
added, dropw se, and the m xt ur e vvas heated to refl ux,
overni ght. After cooling to'{ tenperature t he

reacti on was concentrat ed, uo and t hen
extracted with ethyl acetatge qat er, adjusted to
pH 6 wth 3 Maqueous HCL\ The conbi ned organic

| ayers were washed with brfa¥, dried (MySO4),

filtered, and then concat ed, in vacuo, to afford

the 25 crude product a st€-white solid (11.0 g).
The solids were triturated/ from ethyl acetate (100
m ), the supernate was deq ed away, the solids were
WO 2004/ 069837 PCT/ | B2004/ 9 71 washed with

addl tT@aqialetybufd;wao&lilghelbg(lggm(zﬁg)g}oig?miiwg%quﬁ&%’zollﬂlyl]—
age @ms;ame 0 1B 8 Q4\-18-69gnmpd) in PMIOR (7400, Mas, ‘added
%i@ﬁ?)ogg@m?ﬁndg%({gsg% 9'('334 nﬁn%ggﬁé@\&%&@w migute at
rabnetemaperaturer Afier stirring f@lf omeﬂheun&hlé #daction was added to
s7ti'rr(e%l'ﬂ}l 8&8&@&3”%0] (% m?) over 53m|nutes The colorless precipitate
that formed was stirred for 2.5 hours and then collected on a course sintered
funnel. The solids were washed with water (50 ml) and then dried on the frit
under a stream of air using low vacuum to afford |-1A-1c as a colorless solid
(2.29 g, quantitative): +APcl MS (M+1) 261.3.

Preparation of Intermediate 7-(2-Chlorophenyl)-8-iodo-2-methyi-3H-

pyrazolo[1,5-a][1,3,5]triazin-4-one (I-1A-1d):
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pyrazol of | ,5-a7f1,3 5ltriazin-4-one (I-1A-1c) N J "NH
NO -N/ d 1-1A-1c 10 To a pale yellow sol ution of

WOR(G0306B3Thl or ophenyl ) - 2H pyrazol - 3-yl ] acet anPdi/IB2004/000269

(I-1A-1b; 2.04 g, 8.69 mml72 in DVMSO (17 nL) was added
1,1 -carbonyl dii mdazole (1.53 g, 9.44 mol),

portionwi se over 1 mnute at oom tenperature. After
stirring for one hour, the r;;;kion was added to
stirred 1 M aqueous HCl (17 yer 5 mnutes. The
colorless precipitate 15 that fornmed was stirred for
2.5 hours and then col | ected Oy cgourse sintered
funnel. The solids were was ﬂvvith water (50 nm) and
then dried on the frit under a streamof air using

| ow vacuumto afford I-] ¢ as a colorless solid
(2.29 g, quantitative): c

Preparation of Internediate
7-(2- ChI or ophenyl ) - 8- i odo-|2tgmyhy! -

pyr az alfl 356ltriazin-4-one (I-1A-1d : WO
2004/ %@&”ﬁpﬁ@wﬁeﬁdo@ -Q0lopEgery)-Nmethy- 3HNpyeazolo[i,5-a]-

-5 A [/ BB, 258k o ogyngors 2

h)cgpo di tiath :
'), co0k3c ini ary joe- iatb eas( dddedt AlcioddSuiimid (fa i.g??ggténfﬁmol).

e.chloride (290 5 m) cooled in a
f@%nﬁﬁg% big\Eff"BS %ﬂerwa@r%n@e golytionavithimBohinutesT Adter

stiritigifer &ﬁ@%ﬂﬁ@r‘ﬁ%ﬁﬂéﬁ%? g@ﬁ SwifiP54¢ %%aqH{V%E%E @guaags

ours,

%@cﬁtes (After stirri ng
Hd160Mm) 50 sawenust rdazmqaae mmmmm@mo }nl) i
and brine (120 m
%ﬁﬂgﬁ%@% éctéﬁt ’Pd’ta)é‘HO fipd %On%ﬁmrat%agam from
BlaEe(mﬁoml¢dc\@@ﬁmmalfmvHEI 75 MR
_11}41' ¥ m ) was added an(d st ﬁirregla'i%h %n%éﬁ?éé H”ornfj‘hour
e resulting SO|Id precipitate was collected by vacuum filtration in a course
sintered glass funnel, washed with MTBE (50 ml) and then dried, in vacuo, to
afford product I-1A-1d as a solid (25.5 g, 91%): +APcl MS (M+1) 387.3; 'H
NMR (400 MHz, CD3;0D) § 7.54 (d, J=7.1 Hz, 1H), 7.51-7.39 (m, 3H), 2.45
(s, 3H).

Preparation of Intermediate 4-Chloro-7-(2-chlorophenyl)-8-iodo-

2-methylpyrazolo[1,5-a][1,3.5triazine (I-1A-1e):

A

N

"
I/N/,\

Z\




Iting solid precipitate was col |l ected by
\nguLsnS?i Ittrgti on i npa course sintered glass funnel,
wor@hedsst th MIBE (50 nl) and then dried, in vmuomzpom00269
afford product -1 A—ldas73a solid (25.5 g, 91 %: .
+APcI %S (I\/H) 387.3; "H NWR (400 MHz, CD30D) 8 7.5

2.45 15 (s,

EP epa %’Hrﬁ }Zpbrqﬁ%rppgénﬁog §('Qd@tﬂ -BYedhyi-1H:pyrazolo[1,5-

o i (159 St Ry 2K Rl A iob el etavipmine
@#éa%ﬁ%s@m mc’,fwueﬂa@d@@/mome@orrI?ﬂmrftg%wg%umegf

£10k £ 28 1P 18 Mk altose R mbgusowge eseparmblefu for 5

azin

5 bk%m@op@@pylltetrhqﬂnammratﬁﬁb %d‘ﬂhen?co%gﬁﬂg%?& '}(&8% Rﬁ?a

t erature was adde
38 {nj e %@v@gqmmw@c@bmasmgubm@h 4 pRigUf silica
and t hen

derts Shou 8 L8y 0. LTSI SR

concentrate

taepsoviser-TAmlefaseal yblowpaskd (@9Bhy, @agh): ap.?idp%@wiq L?ﬁ:? .
TS g *\/QvizeEsf!ﬂ@cﬂbas?@fr&ﬁgﬁlﬂ%%ﬂiﬁf@; 0. 48(rh omH)e

NVR

93 g, 89%: +APcl M5 (M+l) 316.3; 1H

10 Z?Z%égl\%@ Cb2Cl2) 8 7.57 (d, J = 7.9 Hz, 1 H),
7.53-7.43 (m 3H), 10 2.74 (s, 3H). Preparation of
Intermsdl ate 9-Benzyl - 4- et hyl am nopi peri d| ne 4

I ! of 4-N- benzyl p| peri done J, 29
L&z’ﬂﬁdﬁanol (4.2 M) cooled in an ice bath was added
et hyl am ne hydrochloride (2.69 g, 2.3 mol) in water
(3 M), keeping the internal teir_merature of the

reaction
CN
N

15 [-1A-1f

To a solution of 4-N-benzylpiperidone (5.69 g, 29.5 mmol) in ethanol

(4.2 mi) cooled in an ice bath was added ethylamine hydrochloride (2.69 g,
32.3 mmol) in water (3 ml), keeping the internal temperature of the reaction
below 10 °C. A solution of KCN (2.04 g, 31.3 mmol) in water (7 ml) was

20 added to reaction solution over 10 miriutes keeping the internal temperature
below 10 °C. The reaction was then warmed to room temperature and
stirred 18 hours. Isopropanol (10 ml) was added to the reaction mixture to
give two distinct layers: lower colorless aqueous layer and an orange organic
upper layer. The organic layer was separated and stirred with water (30 ml)

25 for 30 minutes. The organic layer was separated (orange organic layer now
the bottom layer), the solvent was removed in vacuo, and the resultant oil
diluted in methylene chloride (30 ml). The organic layer was washed with
brine, dried (Na,SQ,), filtered and concentrated, in vacuo, to give J- I-1A-1f as
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bel ow 10 C. A solution of KCN (2.04 g, 31.3 mmol) in
water (7 ml) was 20 added to reaction solution over 10

worowbesikeepi ng the internal tenperature bel POT/IE206/000269

The reaction was then warned to room tenperature and
stirred 18 hours. |sopropanol (10 m) was added to the

|
?g@ﬁér‘“%;‘é"&queogﬁ 40y, TR WS (s T L 28 20 LR <4f8}f@(3*
e o

{/vr gHm%aZ L 25 for 30 mi nutes.
My e) 5§%phra?t b1z, 8Hing852.gabine 2H§yaro1nn@8 (thH) 1.74-
t t he sol was renoved in vacuo, and
t(ﬁg(ﬁgsiﬂany ! 736“:{ (reé:!i_')r n nmet hyl ene chl oride (30
m ). The organic Iayer was washed with brine, dried
(Na2804) filtered and concentrated, in vacuo, to give
£ atﬁoraef Mi® 12006086 @6 BB 117/ ICA BN A%kl
. (6.05 g, 84%: +AP

ALY £D2Cl2) 8 7.32 (d, J = 4.1 Hz, 4H),
729723(m 1 H, 3.54 (s, 2H), 2.81-2.76 (m 2H),
2.75 (q, J =7.1 Hz, 2H), 2.35- (m 2H), 2.01-1.98
(m 2H), 1.74- 1.68( . (,\rH J =7.1 Hz, 3H).
5 Preparation of Int : Z?2

lic Acid Am de

yl - 4- et hyl am nopi per

(1-1A-1g): HNJ NHZ ) 10 A sol ution of
1-benzyl - 4- et hyl am nopi peniqh_hg-4-carbonitrile I-1A-1f
(0.58 g, 2.38 nmol) in ne e chloride (2 m)

cool eﬁsphrtrgn qfdebmyh-%ylammamrpdnmnem 2 Bohittile B1A11f

BBeERs be BB b Ve SR PPl nle P cchateaves

ttezate@wimtredﬁfel e1.81r), eednrhbr)r Hﬁ’ﬁ!)vrf@é ﬁr%r{?é%ﬁng /t‘ﬁé Fr(temal

stirring was di scont.i nued,
iepgeratER balew 29 k. wehe @@pﬁmw@ theowarmemtoamome

I ue wi th concentrat ed

R RREaN A STrRR ST P Y Mok e DR G E the
thick pateremn@el ram4 baﬁomﬂéV@QN@ﬁsé\péﬂété@tdﬁdleﬁﬁﬁr an ice bath

chl.oride g t he conbi ned organic |ayers were

ﬁga Gar thbgpﬁgch d with concentrated NH,OH keeping the internal

temperature below 55 °C. The aqueous layer was extracted with methylene
chloride (2 X 10 ml), the combined organic layers were washed with brine
(20 ml), dried (Na2S0O,), and then concentrated, in vacuo, to afford |-1A-1g
as a pale orange oil that solidified to a peach colored solid upon standing
(0.54 g, 87%): +APcl MS (M+1) 262.2; "H NMR (400 MHz, CD,Cly) § 7.34-
7.30 (m, 4H), 7.29-7.21 (m, 1H), 7.16 (br s, 1H), 3.48 (s, 2H), 2.71-2.68 (m
2H), 2.47 (q, J = 7.0 Hz, 2H), 2.17-2.02 (m, 4H), 1.62-1.58 (m, 2H), 1.41 (br
s, 1H), 1.09 (t, J = 7.0 Hz, 3H).
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(20 M), dried (Na2S™), and then concentrated, in
vacuo, to afford I-1A-1g 20 as a pale orange oil that

W@ ioudedsB2d to a peach col ored solid upon stanedTiEB2004/000269

(0.54 g, 87%: +APcl MS (M¥E) 262.2; 1H NVR (400 Mz,
CD2CI2) 8 7.34- 7.30 (m 4H), 7.29-7.21 (m 1 H), 7.16
(br s, 1 H, 3.48 (s, 2H), 2.71-2.68 (m 2H), 2.47

J =7.0 H, 2H), 2.17-2.02 (m 4H), 1.62-1.58 (m
f dW-EthyRhikbp

/ 069837 PCT/ | B20047 00076

004/ T
Mdi ate 4- Et hyl am nopi peridine 4 carboxylic Acid
Amide I|-1A-lh: HNJ NHZ HN OS5 1-1A-1 h To a

sol ution of . _ //

per i diNie- 4- car boxylic acid

1- benzyl - 4- et hyl am nopi A,l_32
amde (I-1A-1g; 7.39 g, . i n met hanol (100
m) was added 20% Pd( 2 0 arbon (50% water; 1.48

g). The m xture was placed on Y Parr(r) shaker and

then reduced (50 psi H2) alyAQpm tenperature
overnight. The 1o m xture iltered through a pad

of Cel® @eqqlqtquailﬂ “bﬁeﬂ%’eﬁeﬂg"ﬁgﬁmﬁ)ﬁ mir?é—;‘ﬁ%arﬁoxylic acid
L - - . , vdantitatli ve):
ﬁ'ﬁﬁﬁ dmoﬁgﬁf%zﬁ mmel) qﬂ\mﬂaag!m%m ,mlbzv.a@lap;des 20%
Rd dadcarbor (562 71 43. : 75 (ddd, J _=
2@3,”26. 6 37 (Qg/&gﬁb%r L4 g@( EFGT%EP"‘F? %""ﬁz‘,"gg?ﬁ onp ggr®
Shaker apdthemr equ@.dE(ﬁI? (B HaHat radi) terﬂlpé@ttﬁu@iﬂxeéﬂii)gﬁt. The
. : . 1.3 =71 He, . 15
f’sf*géfglr@%%'a@%ﬁ lbugfri pedicd Celfem (ancshienr pisenybisd iscaive
2colotlbsy splid/l-aaoliof4.84 o : .
S y el anatiold s ?a%“%’i%*?ﬁé‘?)f JARSI S (g7 2 'H
4% @Z(&DZQJz)iS)Z- R (dday A= 209,18.7- N3NHX,/2H), 2.75 (ddd; J
=12.9,6.6,3.7 Hz, 2H), 2.45 (q, J= 7.2 Hz, 2H), 1.95 (ddd, J = 13.7, 8.3,
3.7 Hz, 2H), 1.55 (ddd, J = 13.7, 6.6, 3.3 Hz, 2h), 1.08 (t, J = 7.1 Hz, 3H).

Preparation of Intermediate 1-f 7-(2-Chlorophenyl)-8-iodo-

2-methylpyrazolo[1,5-a][1,3, Sltriazin-4-yi]-4-ethylaminopiperidine-4-

carboxylic Acid Amide (I-1A-1i):
N
N H
- %\'V
o7 TNH,

|
I~ 5\|
N
I-1A-1i

To a solution of 4-chloro-7-(2-chloropheny!)-8-iodo-
2-methylpyrazolo[1,5-a][1 ,3,5]triazine (I-1A-1e; 28 mg, 0.069 mmol} and

A
X

triethylamine (14 pl, 0.10 mmol) in tetrahydrofuran (1 ml) was added
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LA DNH 201-1 A-1i To a solution of
4-chl oro-7-(2-chl orophenyl ) -8-i odo-

WQ@200806988pyr azol o[ 1, 5-a] [ 1, 3, 5]tri azi ne (|- 1A-RE€T/IE2804/000269

ng, 0.069 mmvol) and triethglamne (14 |, 0.10 mmol)

in tetrahydrofuran (1 m) was added WO 2004/ 069837

AV BRIRORRERERS 4 drboryic agid ayide (-1AG1Y, 13m D078 4
mmaeB amg, the ndixire masl s)tlrmwovdsmlghtxﬂua; mixtase 9lasraxtdicted from

Se R it GEoRi 56 o aned prsEIIC AvayeMeraiEEnaE YRy
B W s A S >

|'ter di I'n vacuo
abﬁcemtratbd mruad:eoptooaﬁmﬁ thé@ruap prddurct (Sﬂ:ﬁtg)OIPLmﬁlcaﬂon on

L T R e
éﬁ%@de&&%&hcﬂ\ﬁ ANHQO ﬁ@ 5&’%)1 h‘AT@éFJ}A%@WW%SC@ﬁ%\%P{ (400
Mra;a (Z|Dﬁ5|2X8)V 5 (d, 2t 7. 94H201I4) T4 TF38T(M 281), 2859.651(br m,

%H—)QZ g%%’é@ ,Qﬁ%wo_ﬁ), 2 §§ (Bt < 39 7. 42+-yz2 %H)Z%%@I_é)s %ﬂ) 556:1.08

g’rheQF\l Iorop %ﬁg@jbqﬁﬁorgp eny?wZ met hyl -

3H— pyrazol of |, 5 a7f1 ,bJtriazin-4-one (1-2A-1a): N
"NH O NO Nd 15|-2A—1aToamxtureof
Preparalibo ob ittemyédiats 7B Ao raphenyh B-tbahlorspienyl)-2-methyl-
LL 5-a 5].Lr |n4-pne -A—d 141 g, 364 mmol)
¥ i -18d5' 1 g, 544 mol) in
di met hoxyet hane (1.4 L) was added 2 M aqueous Na2CO3
(365 m) and then /L
(1, 1' - bi s(di phenyl phosphi_no) f erNGc ) 20
di chl oropal | adi un( 1 19— | or gipet hane conpl ex (5. 80
g, 7.17 mmol ). The reat Twas Meated at reflux for
16 hours, cooled, and the orga-'u | ayer

Cl

1-2A-1a
To a mixture of 7-(2-chlorophenyl)-8-iodo-2-methyl-3H-pyrazolo-
[1,5-a][1,3,3]triazin-4-one (I-1A-1d; 141 g, 364 mmol) and 4-chlorophenyl-
boronic acid (85.1 g, 544 mmol) in dimethoxyethane (1.4 L) was added 2 M
aqueous Na,COj3 (365 mi) and then (1,1-bis(diphenylphosphino)ferrocene)-

dichloropalladium(ll), dichloromethane complex (5.80 g, 7.17 mmol). The
reaction was heated at reflux for 16 hours, cooled, and the organic layer
separated and then concentrated under reduced pressure. The residue was
dissolved in methyltetrahydrofuran (1.4 L) and washed with 1 M aqueous
NaOH (2 X 700 ml) and 1 M aqueous HCI (700 ml). The solvent was
removed, in vacuo, to give a brown solid which was suspendend in methanol

(1.2 L). The mixture was concentrated to one-third volume, the solids were
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separated and then concentrated under reduced
pressure. The residue was dissolved in
woredohpbasat r ahydrofuran (1.4 L) and washed w t hpdT/M82004/000269
aqueous NaOH (2 X 700 m) 7dnd 1 M aqueous HCI (700
m ). The solvent was 25 renoved, in vacuo, to give a
' Lek suspendend, i n thanol (1.2 L).
?Egé@neéw r%%*ﬁ@%%@ém 310l sptted K13 fupnaknwashig with

suthasoldrle and tReA4IIREIBRVadel 4d %%Q%br%%gé?ﬁzﬂ@ ag a light-

L] ect filtrati
BTSN dntihbe AReiS ottt .:E;%ﬂbummmmmzﬁ

180.d f dyct _| - 2A- 1 i ght -
pMea-dB 1 T8y 1. Bk AR T TSk, 4, 2P
BHQO MHz, DMSO-d6) 8 12.73 (s, 1 H), 7.54-7.43 (m

4H), 7.35-7.26 (m 4H), 2.35 (s, 5 3H). Preparation of
I ntermedi ate 4-Chloro-7-(2 chlorophenvl) 8 (4

hl orophenyl ) 2-nethyl pyrazolof9 5-alfl 3 5ltriazine
{'B—i@@@ﬁ%@.o—f&femwd/ate NCOoro-N(ZichlotEpherdd-8-(4-chfordphenyl)-
! L. Qliflazine (- 24:4B)| ) - 2. et hyl -
3H pyrazol o[ 1,5-a][1,3,5]triazi %-one (1-2A-1 a; 30.0
1

g, 80.8 mmol) in toluene (400 nl) at room tenperature
was added dii sopropyl et hyl am n8 .3 m, 173 mmol)
and then POC13 (15. 9~ ‘ ol )lover 10 ni nutes.
The 15 mi xture was heat\ed £ fol 5 hours, cooled
to roomtenperature, and N ow y quenched by sl ow
addition to half saturated-bine (300 mM). The

bi phasi ¢ m xture was fIit jough Celite(r) to
remove the brown solids tha formed on quench. The

organi c | ayer was separated and washed wi th saturated
aqueous NaHCO3 (200 m) ahdAtHen brine (200 m). The

o et st ) O 2 BB T sl et 2 et
Skbpyrerele Wasal 18 Slteazinehonat(-aheth: t3.d 44 su Y Miol) Altoluene
(2&@ grﬂ)eat?rg)'gg'lt }ﬂrﬁp%gyrgV&/gqs'ﬁo!gm—%]prégylg{hey(l:alme;ntea(tisg:3 ml,
173 mmol) and then POCI, (15.9 ml, 168 mmol) over 10 minutes. The
mixture was heated at 80 °C for 5 hours, cooled to room temperature, and
then slowly quenched by slow addition to half saturated brine (300 ml). The
biphasic mixture was flitered through Celite® to remove the brown solids that
formed on quench. The organic layer was separated and washed with
saturated aqueous NaHCOj3 (200 ml) and then brine (200 ml). The organic
solution was concentrated, in vacuo, to ¥ volume and then filtered through a
cotton plug. The solution was further concentrated to ¥ volume, at which
point, a yellow solid began to precipitate. Hexane (300 ml) was then added
and stirred for 1 hour. The solids were collected on a sintered glass funnel

and dried, in vacuo, to afford the desired product |-2A-1b (22.3 g, 71%) as a
dark-yellow solid: +APcl MS (M+1) 389.1; "H NMR (400 MHz, CD,Cly) §
7.50-7.39 (m, 6H), 7.28 (d, J= 8.7 Hz, 2H), 2.73 (s, 3H).
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and stirred for 1 hour. The solids were collected on a
sintered glass funnel and dried, in vacuo, to afford

W b@4messBT ed product 1-2A-1 b (22.3 g, 71 % aBRCHIE2604/000269

dar k-yel l ow solid: +APcl MS8(Mtl) 389.1; 1H NWR (400
MHz, CD2Cl2) 8 7.50-7.39 (m 6H), 7.28 (d, J = 8.7
Hz, 2H), 2.73 (s, 3H). WD 2004/ 069837

PCT/ | B2004/ 000269 78 Pr epar ation of I nt er medi at e

Prés: éwﬁw'/nténhs&évé ABJRATE NSz R /'%B%iiai ble

}@Eno Ml |n30ne(339, 14 mol )

rret hanol (35 m) was added benzylamine (1.6 nm, 15

nmmol ) and then acetic acid (0. 88 15 mmol ) at room

tenperature. After stirring for 4 nutes, solid

NaCN (0.76 g, 15 mmol) was added ijn portions over 2

mnutes and the io mxture wasgheated to reflux

overni ght. The react -8 whi ¢ch /now cont ai ned a

preci pitate, was coo nd fhemGtirred at room

tenperature. The soli 0% et e col |l ected by vacuum

filtration, rinsed with a jsmall vol une of cold

met hanol, and then dried ) vacuo, to give [-2A-1 c

as a solid (3.56 g, 72% APcl MS (Mt1l) 354.4; 1H NWR

(400 MHz, CD30D) 8 7.40 (a7 J = 7.5 Hz, 15 4H), 7.35

(d, J =7.5 Hz, 2H), 7.31-|[RQm 7H), 7.16 (t, J =

73Hz 2H) , 444(s,1 6 (s, 2H), 348(dJ
8. 3ToA S(ﬂ&mon f ﬂ)ﬁ)emhydryiaz&hﬁml-ﬁ on%l—ﬂ)s 3 g\p|4 mmol) in

ﬁ%&%@?@i?inﬁ%é% eV erain L] el n Seniiaqg then acetic

8ciado Wml 15 Mendsl) Aioden (dmpéaturdd Al dtiningNor45 MiRltes,

| -2A-1 Asolutlono
OltS’eNQQMQ/T’G 9. hemyphnvatadérd i pertions aveoaininutes and the

>§ﬁfe]w s%%aﬁe% e il %vgm?bl)lt 'Tﬂerpégc cl)ner\]/v lgl‘rl”ng\rlvl cgoentélned a

cooled
precipitate, was cooled and then stirred at room temperature. The solids

were collected by vacuum filtration, rinsed with a small volume of cold
methanol, and then dried, in vacuo, to give I-2A-1c as a solid (3.56 g, 72%):
+APcl MS (M+1) 354.4; '"H NMR (400 MHz, CDsOD) & 7.40 (d, J=7.5Hz,
4H), 7.35 (d, J = 7.5 Hz, 2H), 7.31-7.20 (m, 7H), 7.16 (t, J = 7.3 Hz, 2H),
4.44 (s, 1H), 3.76 (s, 2H), 3.48 (d, J = 8.3 Hz, 2H), 3.05 (d, J = 8.3 Hz, 2H).
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15

bath was treated with H2SO4 (8.1 nl, 0.15 nol),
dropwi se. After the reaction mxture was allowed to

WQRI0AI06983T oom t enperat ure and stir overni ght, PCT/804/000269

cooled in an ice bath and tMen careful |y quenched w th
concentrated NHAOH io to pH 10. The m xture was
< trac .ed tth msth¥l ene. chI oride; th? corrbl ned

.n.--.

@%rbBEQICﬁQH‘Zﬁﬁ%?@ ?g w!n vacuo, to afford a br own
material from
hexanes/ di et hyl ether affordedg—aJlight tan solid which
were collected by vacuumfil @ on, washed with
addi ti onal hexanes and dried, Y#Fvacuo, to 15 gi ve
[-2A-1 d (3.34 g, 92%: +ESI
(400 Mz, CD3OD) 8 7.41 (d, J yu’.5 Hz, 4H) 7.35 (d,
J = 7.5 Hz, 2H), 7.317>; 7H716(tJ:7.7
Hz, 2H), 4.50 (s, 1 .60(, H, 3.48 (d, J = 8.3
Hz, 2H), 3.16 (d, J 2 WO 2004/ 069837
PCT/ 1 B2004/ 000269 80 Pr epratl on of Internediate
1- Benzhydryl - 3- (benzyl et i no) azetidine
3-carboxylic Acid Am de, grochloride Salt (1-2A-1 e)
N JNHS O 5 1-2A-1 e A Suspension of
1-benzhydryl - 3- benzyl am ngagglqiydi ne- 3- carboxylic acid
amde I-2A-1 d (3.06 g, 8.Z4 mmol) in nethanol (80 ni)
cool ef sotutipn efc-bepahydryad-benzgardnodzdiidiree8icarbanittile

L2an e 4e ey R e B e e o da e imtianed Righe ise
BathnwvasitreatedlWitiNaGEBI 8(16mE .18 m&), UrBPRise. V)@ﬁeﬁﬂ@?@actlon

ortionwi se. After stirring for 45 m nutes,
ixturg wagadowed 6wrﬂbtq/\v9@m taisnwamrseambsstatqmemghu it was

S5 A0 s oL SBPRRGAR S v

tacpid dOs Bradinixtuks was lwtrat:t@de"tﬂn nfﬁthylbné@ﬁkﬁm tH€ombined
conb ed organi c Il%grs were washed with brine, dried

rﬁﬁﬁ&?yeré eehwashed withsines grigd (NapSQakard them af f or d
S A o BRay ST 1 4

e, hexanesldi’etbgl gther affprded. Lght.taR spliv watidh wéréléoI(a:ted by
V@C'uu%‘l ? ftlraﬁloh, ngheg> wnt% a‘dddltlonal hexanes and dried, in vacuo, to
give 1-2A-1d (3.34 g, 92%): +ESI MS (M+1) 372.4; 'H NMR (400 MHz,
CD3OD) 8 7.41 (d, J = 7.5 Hz, 4H), 7.35 (d, J = 7.5 Hz, 2H), 7.31-7.22 (m,
7H), 7.16 (t, J = 7.7 Hz, 2H), 4.50 (s, 1H), 3.60 (s, 2H), 3.48 (d, J = 8.3 Hz,
2H), 3.16 (d, J = 8.3 Hz, 2H).
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8.3 Hz, 2H), 3.12 (d, J = 8.3 Hz, 2H), 2.56 (q, J= 7.2
Hz, 2H), 0.85 (t, J = 7.1 Hz, 3H. 20 For

wEeH6wat i on, a solution of the free base i n PEU/HENEI000269

(75 M) was treated with BOMHCI in diethyl ether (21
m ), dropwi se over 5 minutes. After stirring for 20
m nutes, the m xture was concentrated under reduced
pressure foll owed by concentration from addi ti onal

tibn 02 Mite anEdib e N-B&iAA 8

uspended and stirred in |

AP oEH8 7 CIPANIoe, dmmw@@ Sﬂl(lvxm-”e)dl et hyl et her
(50 rr1) was slowy added. After_stirring for 45
m nutes, the solids were iso ed by vacuum
filtration washed with ether g then dried, in
vacuo, to provide I-2A—1 e (4.4 g, quantltatlve)
+APcl M5 (Mtl) 400.5; '"H NWR 40 I\/Hz CDSO)) 6
7.55-7.25 (br m 15H) . 76 brNs 4 21 (br s,

5 4H), 3.93 (v br s, 1.@@0« 2 Preparation

of Internediate
1- Benzhydryl - 3- et hyl am noaget i di ng- 3- car boxylic Acid
Amide Cl-2A-10: NH J N 10 1-2A-1f Oxalyl

Q
chloride (145.2 g, 1. 121 was added to
di chl oronet hane (3.75 |1Rers) and the resulting
solution was cooled to -78 C. Dinethyl sulfoxide
(179.1 g, 2.269 nol) was tiZ#nladded over a duration of

20 t b

20 qur Rl et B gty BB R 8 Hifind 3 Girbokyiic

qcz@amjdgj-za- $3.0619, 8124 nirhel irachéeitaras (80 $4) 666188 in A ice
25 liter) to -78 C solution over a

5h| or o ﬁ1 %?
Rl asokede ¢l agd ((%Au At 4iliamal hsedivan acetate (6.8 g,
3EAPES| Iah'dﬂ% 8
T e —
NaeNBiti(6i2dnmgf 9.9 mnexblhwlaadradded( pamlohwgse AflefStifig for 45
mai ntai ned internal 20 tenperature
fiffles: WQ ?"’%‘8 allowed Qﬁ/yarmrf%rqo%gqmgﬁr%@ anbatir
aviehreiged Thieeaeli®n Was @PeheaR: |
for ggldhour S. AqueoSs 1.0 M%% ﬁgéﬁf%raﬁytégqggggéﬁﬁen
Pireeted fr@nﬁaﬁwaﬁed\agua@@aodlum hieakhondée nithathyiracetate, the
combined organic layers were washed with brine, dried (MgS0y), and then
concentrated, in vacuo, to afford the crude free-base of the product (3.8 g):
+APcl MS (M+1) 400.5; "H NMR (400 MHz, CD:Cl2) 6 7.41-7.37 (m, 6H),
7.29-7.22 (m, 6H), 7.20-7.12 (m, 3H), 4.44 (s, 1H), 3.74 (s, 2H), 3.47 (d, J =
8.3 Hz, 2H), 3.12 (d, J = 8.3 Hz, 2H), 2.56 (q, J = 7.2 Hz, 2H),0.85(t, J=7.1
Hz, 3H).

For purification, a solution of the free base in methanol (75 mi) was
treated with 1M HCI in diethyl ether (21 ml), dropwise over 5 minutes. After
stirring for 20 minutes, the mixture was concentrated under reduced
pressure followed by concentration from additional methanol (2X) and then

ethanol. The residue was then suspended and stirred in isopropanol (3 ml)
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solution over 30 mnutes, followed by stirring for 10
m nutes at room tenperature. The heavy

walr@hloaasseet hane | ayer (clear yellow in col or)P@EEB2BGI/000269

t hen separated and di scardeéd. The remaining acidic
aqueous phase (clear, <colorless) was treated with 50%
S%%ll um hydr oxi de 150 m, 2.1 nol) with WO 2004/ 069837

[ ¢|d§2bwﬁtb@0@@9ml)saagslowv ﬁgdede‘i\ft%r sthring fort 45 mlnutes the

PR e T RGPy ACHTR it kDl Miasanitingliciec

asvacmltcmpfca&ie EBALTE (4 Theq DanﬁaﬂvéP'MPdP'l\/lS\@Mﬁ? uooes 'H
rec:l&d:lat ed roduct was

E@* g m nutes_and then the F
R %Q%Mfdﬁ; GP1QP 1P i70%5- TR (ks an) EkS. Hn‘)(brds Vi), 4.21 (br s,
wat er and then air dried
ﬁﬁ§h§§3mghpé @)Skggkﬁgs éﬂ&hydrylazetldln 3- one
(184.1 g, 74% as an off-white solid: +ESI M5 (M+l of
hydr at ed ketone) 256.3; 1H NMR (400 MHz, CD2Cl2) $
Prearatid? of mtemh@d/at'é 2-BehzBPdAAB- él‘hl}lam/ﬂoalz%“t1211r%23(d8rboxvllc
4.60 (s, 1 H, 3.97 (s, 4H). To a solfution of
{idin-3-one (53.4 g, 225 mol) inio
nmet hanol (750 m) was added et hyl am ne hydrochl ori de
(20.2 g, 243 mol), KON (15. 449, 229 mol) and then
acetic acid (14.3 n, 247 ol Mgt room tenperature.
After stirring for 2.5 rodon) t enperature, at
whi ch point the sta ad been consuned,
the mixture was heat edat fopo 15 hours. After
cooling the reaction to 50/ C, the reaction was treated
with 15 di met hyl sul f oxi ¢e 9.2 m, 270 mmol) and
t hen 2N aqueous NaCOH (25! over a 10-mnute
period. A solution of 11 % aqueous peroxide (80 m,
247 nmol) was added over pomiqputes (exotherm c
reaction), during which time a precipitate forned.
Qualyt crpede (B2 g, 7702 Mol )wias added to dmnmometmammga 75

S O FRESEMLT  dA o
@i7et ey ez 260mel) wa‘é&ﬁé?(égg_elﬂltb\)é‘ab%uraﬁ&q of D6 rﬂnl%tézsg Ly

d
FAgined nRmAb AT BB belew ER-C diring additon). 1

SoraTe s RigPe SERERI0 WA B Gas il %/Ao'aﬁa%‘: on

mmmomamm ¢h@Bditer) /kb tZ8 @@mtm d\iaﬁ as@hratibA®f Yot h
, 25 then 0. , the mxture

hl
RGNS Garof IR HitSov ieieses maslP 130 -6 during agdiiiog). The
édﬁ?hdﬂ'bvas Srred 6y ’PWBPT e%: :728;“?3 IR BB Sdbition of

basi fication were co
triethylamine (427.1 g, 4.179 mol) over 30 minutes (maintained internal

temperature below -70 °C during addition). The reaction was then allowed
to come to room temperature slowly and stir for 20 hours. Aqueous 1.0 M
hydrochloric acid (3.2 liters, 3.2 mol) was added to the crude reaction
solution over 30 minutes, followed by stirring for 10 minutes at room
temperature. The heavy dichloromethane layer (clear yellow in color) was
then separated and discarded. The remaining acidic aqueous phase (clear,
colorless) was treated with 50% sodium hydroxide (150 ml, 2.1 mol) with
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on a sintered funnel, washed with water, and then
dried, in vacuo, to give 1-2A-1f (72.9 g, 88% as a

wW@i0s06%3s solid: +ESI M5 (M+l) 310.5; 1H NVR PCHTE2004/000269

MHz, CD3OD) 8 7.41 (d, J =82.1 Hz, 4H), 7.25 (t, J =
7.5 Hz, 4H),71630(t J =7.5 He, 2H) 449(s 1

1l rin%ﬁv%%?%ﬂ uie—,pefquZ ﬁg_ﬁmallaqi.@(og@ sothmmh%d gqi)H 9.
Altithis YO ﬂ"@%%@?@dﬁ’@ér’e@ﬁﬁ@@s@%ﬁ%l%ﬁ giﬁ%rcﬂ"és%réohd.
Eth l'am ne- [1c

of Internedi ate | oazeti car
ABE PR Yeolutiynl mestatioreidder 38Imin(ie2and then tHprebipiateadN

Bries whmesteiey BuBuSR, Hherupetesaqiig wes washed with 1.0

fter af h@wﬂ éar?d ﬂ:@nobnam@@fd}m ﬁé@ﬂs%'g#@e ﬁadénzhgdgfiﬁzbti%m -3-
0. 6% in nethanol was a

PaE G4 1dh 76%)0@?13(1 ke splid: 0+E_@I M}S (Mfhef hydratedeketone)

35 Lo IR 0B 4iex CREGRIB T £ Il ol Tad (D 40,

ap-wi t 0 filteredthrougha
8@?5 Zr% fi IthHeyr HGBICT]% hﬁ%tggg(g ‘clzlgbncentrat ed to a solid.
The 3@@ sietiom of ﬂfbetnzhmdly&azratldm -giomeh(pB.gh225 mmol) in

R0 Yt B i ih R ARG (8. A528Y man,
Kms(wrg,g, Q&%mmb&l?—md tIHBn(d‘d’ell): ab4d4(114 3 lnhll\MRr Mﬂ@l)l\ét%om

CD2C 2)t 4.56 (br IS 3.00 (q,
per alyg. (\fter gtlmng fqr %P, hqu;s at p@(@r@rtﬁmp@raipg@@tg(m@m point

Acli éJEHﬁ{dglgé,{ ﬁé ﬁa]ra § cﬁdw&‘ﬁ@“ﬁ %'2%‘1 %&%E )V\&%,\f%%%a 'at Rﬁz C for

Hl hourdd@fter2@olin@ hel rancliondo S0sE the deactfon was treated with

S ShFT M Klde> (182 2F 0 TRESH b ers 2R el NaOH (251 mi)
over a 10-minute period. A solution of 11% aqueous peroxide (80 ml, 247
mmol) was added over 5 minutes (exothermic reaction), during which time a
precipitate formed. Additional water (270 ml) was added to aid stirring. After
cooling to room temperature and stirring for an additional hour, the solids
were collected on a sintered funnel, washed with water, and then dried, in

vacuo, to give crude [-2A-1f (565.3 g, 79%) as a solid.

For purification purposes, crude 1-benzhydryl-3-ethylaminoazetidine-

- 3-carboxylic acid amide (I-2A-1f; 83.0 g, 268 mmol) was added to 1 M HCI

(1.3 1), portionwise. After washing the solution with methylene chloride (1 |,
then 0.8 1), the mixture was treated with 50% aqueous NaOH (130 ml) to
bring the pH = 10. The precipitate that formed on basification were collected

on a sintered funnel, washed with water, and then dried, in vacuo, to give

1-2A-1f (72.9 g, 88%) as a colorless solid: +ESI MS (M+1) 310.5; '"H NMR

(400 MHz, CD30D) § 7.41 (d, J = 7.1 Hz, 4H), 7.25 (t, J = 7.5 Hz, 4H), 7.16
(t, J = 7.5 Hz, 2H), 4.49 (s, 1H), 3.44 (d, J = 8.3 Hz, 2H), 3.1 (d, J = 8.3 Hz,
2H), 2.47 (q, J = 7.1 Hz, 2H), 1.10 (t, J = 7.3 Hz, 3H).
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acid amde (1-2A-1f; 36.1 g, 117 mmol) in nethanol
(560 m) at room tenperature was added concentrated

w@oweness3HCI (19.5 m, 234 nmol), resulting i PCHIBE20@#00269

solution. To 20% Pd(OH) 2 orB3carbon (3.75 g) was added

25 nethanol (85 m), followed by the nmethanolic

solution of 1-2A-1f. The mxture was placed on a

Parr(r)_ shaker and then reduced (50 pSI H2) at room WD
©122/3H98 Y [Hemhe eiate) 31510 02650 o 82 tidine-Srairbo ylfc A cid Amide

I e ' as then filtered throug
e 8-8 % - '1 ncentrated to | ow vol une under

reduced pressure, at which point a precipitate
formed. The suspension vvas d uted with MIBE (500 nl),

stirred for an additionalM Wi, and the precipitate
col l ected by vacuumfi| tw ?The 5 solid was washed
washed with MIBE and t H¥n/dried, in vacuo, to afford

|-2A-1 g (24.8 g, 98% as a col ofiieks solid.

Preparati on of |nternmediatjeoa.q
1- Benzhydr yl - 3-i soprop %I am noazeti di ne- 3-carbonitrile

(I 3A] 2 solpfipn of Arbepzhiiryl-3abenzyethytarminoy-azetidineon

et h%&w&%gd %&Ogh%ﬂagﬁal ti&—&aﬂ% Q}\gé gag]rgﬂ?md?'”

mdmmpxzammwaehow@dmo% Pmo&)mlaarbéﬁkéo%%te»f o 139).
ﬂanpWI e addition, of concentrated aqueous

e mixluge Was §laced ppa Rairrshaler end Bermfmuc@si (45 p5| Ha) at
Rt BReRTuterm el Tl fuadtt BalMlted it Rethatgllago mn

ﬂTtmred élamu'hra 0/l puh ditteneliskpand thérmeoméSIRAEA S BSoRdThe
verni After concentrating the reaction

et s G e Moy Sty athom@slio@ad pacesaun Giration,
Berat e ASHRRmeh A AP TR D RkDer it Heasaageoe
wgt B8 %)i ﬁAPcuMSemfNaﬂ@m H NMR*(@(D@N/II@CCD Ch) 8 4. 56 (brs,
r at [ n vacuo ve an oil (3 27 ))
‘@ﬁg%z&é(q, 'ar?o%{]@rgﬁ)»t%Wét e/rre7a1sHj7-u3I|d)3d by 1H NI\/R and

LCVMS. A solution of the residue in nmethanol (17 m)

was treated with isopropylamne (2.3 nmol, 27
Alternate Preparation of Intermediate 3-Ethvlam/noazetld/ne-3 carboxylic

Acid Amide, Hydrochloride Salt (I-2A-1q):

y

NH,

HN

HN
O oHC

1-2A-1g
To a suspention of 1-benzhydryl-3-ethylaminoazetidine-3-carboxylic
acid amide (l-2A-1f; 36.1 g, 117 mmol) in methanol (560 ml) at room
temperature was added concentrated aqueous HCI (19.5 ml, 234 mmol),
resulting in a clear solution. To 20% Pd(OH), on carbon (3.75 g) was added
methanol (85 ml), followed by the methanolic solution of I-2A-1f. The mixture

was placed on a Parr® shaker and then reduced (50 psi H,) at room
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mml ) and then acetic acid (1.6 m, 27 mmol) at room
tenperature. After 25 stirring for 30 mnutes, solid

WORGN0GBI0 ng, 6.7 mmol) was added and the mni RETITBR0MAD0269

heated to reflux overnight.84The reacti on was
concent rat ed, in WO 2004/ 069837 PCT/ | B2004/ 000269 85
acuo g extr cted froms a}t ed agueous :

oF @ At

Pﬁ’}ﬂt% dreactiny washeaieragh direygh Geite® and

m@ﬁ&ﬁcérﬁb&éétd\@ﬁnﬁvd@ﬁ{%d&r rBdB&e M BresdubE Gt WhICh oint a
(Na2SO4), filtered and concentrated, 1 n vacuo, B

pregipitaty faned. d'léhe(SlﬂSJmnsm(rBwa& dijutestawith MFIZBE I(SG)LBn(I)\/IBIJyred

%%Pﬂ}d%'g F%R‘%Og“%pf@gp 8"636'@% bé/d/acyum @rgtlc}i& The

Ebljd w%sWasH@ﬁ%@lﬁ’é@WﬂhNFBé a?nd‘iheni?)rl@d- iPvAdud, 9o afford

2H) , . Preparation of
Laﬂelgré%ﬂ 8tk 9§-/®eﬁﬁzﬁm|0ilesssph@pr opyl ami noazet i di ne-
3-carboxylic Acid Amide (I-3A-1 b): NH J NHZ O 10
I-3A—1 b A sol utlon of 1

' paasEhidopoYiaraihbanefiding-e
I-3 -1. a; . 11 1 mmol) in nethylene chloride
TRQA s/ :an ice bath was treated with H2SO4
(5.95 m, 111 mol), dropw se. Aft/%rqthe 15 reaction
a

m xture was allowed to warmto roggntenperature and
stir overnight, it ool ed Hf ice bath and then
careful ly quenched wi afed NHAOH to pH 11

' VY nmet hyl ene chl ori de,
t he conbi ned organic Iayer~ were dried (Na2S®»4) and
then concentrated, i to afford a crude foam
(3.3 g) that was then pur gd 20 on a Bi otageTM Fl ash
40M col um usi ng 0-2% net hatrtol in nethyl ene chloride
as eluant to afford the titt conpound 1-3A-1 b (2.32

g, 64% as a brown solid: E M5 (M+1l) 324.4; 1H NMWR
(400 Wb'é s@@ﬁc%?bf 8- bénéﬂ}/&r@’/lazétldm g—o’?ne"dél_%odf@ 13, ?) rgﬂwo )tln

ﬂ)haHOB 1599 ), capled @ an rqs bathiwaszadded @Opnopﬂylmmelﬁ 26 ml,
iﬁ"@ rgﬁ]_cg)o f%lﬁﬁ’édJBy Btopwhsé afuftioPof cofRehtriled aqueougq-ICl]
(1.23 ml, 14.8 mmol). After stirring for 15 minutes, a solution of NaCN
(0.727 g, 14.8 mmol) in water (30 ml) was added to the reaction mixture over
7 minutes. The reaction was then warmed to room temperature and stirred
overnight. After concentrating the reaction to half volume, in vacuo, it was
extracted from saturated aqueous sodium bicarbonate with ethyl acetate.
The combined organic layers were washed with brine, dried (Na;S0y,),
filtered and concentrated, in vacuo, to give an oil (3.17 g) that was 2:1
cyanohydrin to ketone as judged by "H NMR and LCMS. A solution of the
residue in methanol (17 ml) was treated with isopropylamine (2.3 mmol, 27
mmol) and then acetic acid (1.6 ml, 27 mmol) at room temperature. After
stirring for 30 minutes, solid NaCN (330 mg, 6.7 mmol) was added and the
mixture was heated to reflux overnight. The reaction was concentrated, in
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WD 2004/ 069837 PCT/ | B2004/ 000269 86 Preparation of
I ntermedi ate 3-1sopropyl am noazeti dine 3 carboxylic

wW@\200d/069881 de, Hydrochloride Salt (1-3A-1 c) NeCT/IB2BD4AHD0269

HN O HCI 5 1-3A-1c To a sdbution of _

1- benzhydryl - 3-i sopropyl am noazeti di ne- 3-carboxylic

acid amde (1-3A-1 b, 2.28 g, 7.05 nmol) in nethanol _
YagHe. And t\nﬁg exligeieciram saturated agueouy sadisnnbicatbbnate with

I th ddi t.i n. of, .
ZOA! é%%%% : ?ﬁﬁ cBfifthe %’%@y%\l&ﬁ% Wre ‘é’%aﬁ gl Bring: cyrigd
msmmdwred am]dtcrmriéentréte)d shedao, w@méwemr@dé@g@ahéfbam

roomtenperature over ni The m xture

&a‘é" ] %? ér>eaAPﬁl My ﬁﬂpﬂlﬁ é1 H:MMF? 400 Ml-a\zmcm@l@) 8 7.45-

FADSERIA 7911 he 49, 4T S4B D e 2,311

septupét; u|=|= 6. 2(raz<)1|ands @m@n JEBBAR) ZHK’/BQOY?d 15 % tsz BH).
(1.59 g, 98% as a tan solid: +APC|

NVR (400 MHz, CD3OD) 5 4.71 (d, J:13315Hz 2H)
3. 4/93(septupll et, J =6.6

HN-- NJ CN 20 -3A-2a To a
solutlon of 1-benzhydry|azet|d n-3-one (2.13 g, 8.98
nmmol) in rmethanol (17 m) added rnet hyl am ne

mg,% bg\tc /;1\ él g in I-3 nmet h yI am noazet|d| ne

hydrochloride (1.21 ¢
acid (1.03 m, 18.0
stirring WO 2004/ 06983
m nutes, solid KCN (1.17 (]
the m xture

18.0 mmol and then acetic
Enperature. After

004/ 000269 87 for 5
18.0 #nol) was added and

A solution of 1-benzhydryl-3-isopropylaminoazetidine-3-carbonitrile
(-:3A-1a; 3.40 g, 11.1 mmol) in methylene chloride (25 ml) cooled in an ice
bath was treated with H,SO4 (5.95 ml, 111 mmol), dropwise. After the
reaction mixture was allowed to warm to room temperature and stir
overnight, it was cooled in an ice bath and then carefully quenched with
concentrated NH;OH to pH 11. The mixture was extracted with methylene
chloride, the combined organic layers were dried (NazS04) and then
concentrated, in vacuo, to afford a crude foam (3.3 g) that was then purified
on a Biotage™ Flash 40M column using 0-2% methanol in methylene
chloride as eluant to afford the title compound I-3A-1b (2.32 g, 64%) as a
brown solid: +ESI MS (M+1) 324.4; "H NMR (400 MHz, CD3s0D) 6 7.40 (d, J
=7.5Hz,4H), 7.24 (t, J= 7.5 Hz, 4H), 7.15 (t, J = 7.1 Hz, 2H), 4.46 (s, 1H),
3.53 (d, J = 8.7 Hz, 2H), 3.06 (d, J = 8.7 Hz, 2H), 2.90 (septuplet, J = 6.4 Hz,
1H), 0.97 (d, J = 6.6 Hz, 6H).
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was heated to 60 C for 19 hours. The reaction was
cool ed; the solid product was collected by vacuum

wo pdooed88ON, rinsed with net hanol, and then drP@&dIB2064/000269

vacuo, to afford 1-3A-2a aséa colorless solid (2.50 g,
quantitadtive): +ESI M5 5 (M+1l) 278.3; 1H NWR (400 Mz,
cD2Cl2) b 7.43 (d, J = 7.5 Hz, 4H), 7.29 (t, J =7.5
Hz, 4H), 7.23 (t, J = 7.3 Hz, 2H), 4.45 (s, 1 H, 3.55
' amlincazeti¥lind 3-cdboxyic Htid

I nt ernedi ate
fhil6azeti dine 10 3-carboxylic

Aci d Amde (I-3A—2b): NHNHZ NO | 3A-2 b A

vigorously stirred sol u%n of
1-benzhydryl - 3- net hyl anm noggeti di ne- 3-carbonitrile
(I-3A-2a; 2.10 g, 7.57 ) JNml, met hyl ene chl oride (25
m) 15 cooled in an icgybathiwas treated with H2SO4
(4.0 M, 76 nmol), dropw Se. o Af§ex the reaction

m xture was allowed to warmto roomtenperature and
stir overnight, it was cddgfAdcin an ice bath and then

B A ANt oo
Adie anne®|RBA 19 ng ¥ @88hm h%é‘t’h‘aﬁgl 1§®%§%§Q§‘qeym

t hen 20 concentrate in vac o, to a
HCT ineihenE 4 mif 14.§hinmolsand then wateir (mnﬁlMlﬁlﬁerZHé aBj,d|t|on

SR F Wy ol {70 e oo
Rar® shakerdahfl theéh debduce

I %ﬂ GHZ'W @d}fo p3|8I 004/ 069837pe°’r399re(di’/err?lgﬁt
ﬁt?r’/”l 90N @@69@@“ gi?amdaifufoeht@ and ¢heredomtentrated, in

t Pl A

e P08 42l R SpRcE A ARAY ) el e P e (20,
acegmitziee (2X) and then methanol to give 1-3A-1¢ (1.59 g, 98%) as a tan
solid: +APcl MS (M+1) 158.1; "H NMR (400 MHz, CD30D) 64.71 (d, J=13.3
Hz, 2H), 4.60 (d, J = 13.3 Hz, 2H), 3.49 (septuplet, J = 6.6 Hz, 1H), 1.34 (d, J
= 6.6 Hz, 6H).

Preparation of Intermediate 1 -Benzhydryl-3-methylaminoazetidine-
3-carbonitrile (I-3A-2a):

I-3A-2a
To a solution of 1-benzhydrylazetidin-3-one (2.13 g, 8.98 mmol) in
methanol (17 ml) was added methylamine hydrochloride (1.21 g, 18.0 mmol)

and then acetic acid (1.03 ml, 18.0 mmol) at room temperature. After stirring
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To a suspensi on of
1- benzhydryl - 3- net hyl am noazeti di ne- 3-carboxylic acid

W@riodeoy8s? 3A- 2b; 13.5 g, 45.8 mmol) in net hanoPCT/BE200W/000269

was added concentrated agwdous HCl (8.0 m, 96 nol),
dropw se, to give a hormgeneous solution. After the

f % ar hon 0%,,0 wat e
S AR, sk G 1 abde SRD. S AR s ha e
mheaéeldldz@do °Csfor pglhdtm e I‘Mbhwﬂ%eé@éléﬂethfe‘goha product
e M xture Ws filtered through a pad

atvas ‘E%'PP? d RLKFHUHN fiteatiope insed Withgnathaspl, and thon dried, in

rlanaL e se A eI UL AR o1

a'lhy?s BhiH NMIRr(AOG ez, CheDI,¥ 8 7cad 2t €45 H& >4P|§U7029 (t,
Hﬁ 1@ 23é ée was then triturated fromdiéth
t‘hE % Ak &-23 Gnd 5c7 8413 241), 4cﬂ%@tﬂHa\,t$6é)(dad=a75Hz
9 1H NWVR (400 MHz,
cEgV@1§384 50 ?'?Fﬂ 2|V§ %Mbg)()s é%? 4.43 (d, J = 12.9
Hz, 2H) 2.64 (s, 3H). Preparat|on of Internediate |
- Benzh ydryl 3- di et hyl am noazeti di ne 20
.3 : N,.CN 13A—3aAsqut|on
2! X gnyaryg3-methyiemimogze 8as
aam@bmcmmmuawwmn din-3-one (1.43 g, 6.03
nmol ). After stirring 5 WO 2004/ 069837
PCT/ 1 B2004/ 000269 89 m nut es, \acet| c acid (0.450 m ,
7.83 mmol ), solid KC 510 g, '7’§§ mrol ), and
nmet hanol (0.5 m) we dded/a orrfterrperature
After stirring for 5™ S~ thg m xture was heat ed
to 600C for 19 hours. The yeaction was cooled and
extracted from sat ur at edz@qyeous NaHCO3 wit h et hyl
acetate. 5 The conbi ned g cts were dried (Na2SO4),
and concentrated, in vacudy"to afford 1-3A-3a as a

foam (1.77 g, quantitativq)' SI I\/B (Mr1) 292.3; 1H
NMR (400 MHz, CD2Cl2) b 744~ = 7.5 Hz, 4H), 7.29

(t, JAwigorousti stidked, fol_Lﬁréﬁlof(f-bethde%I% H%tgﬂ‘é?{unélaz@lgme_
é_-'?arbgq;#ﬂezéﬁé\_%@ 2. dPya, "oy mr@@érrameﬂnyleme Ehiogided 5 ankp
dodRed NIl satn WAL OXAN P RZED, U4 85n1. 76 mmol), dropwise.
After the reaction mixture was allowed to warm to room temperature and stir
overnight, it was cooled in an ice bath and then carefully quenched with

concentrated NH4OH to pH 11. The mixture was extracted with methylene

chloride, the combined organic layers were dried (Na,SO,) and then
concentrated, in vacuo, to afford I-3A-2b (1.2 g, 54%) as an off-white solid:
+ESI MS (M+1) 296.3; '"H NMR (400 MHz, CD30D) 8 7.41 (d, J= 7.5 Hz,
4H), 7.25 (t, J= 7.5 Hz, 4H), 7.16 (t, J = 7.1 Hz, 2H), 4.48 (s, 1H), 3.41 (d, J
= 8.7 Hz, 2H), 3.09 (d, J = 8.7 Hz, 2H), 2.24 (s, 3H).
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3-carboxylic Acid Amde (1-3A-3b): NN~ NH2 \ I No
1-3A-3b 15 A vigorously stirred solution of

wd2mengdsydr yl - 3-di met hyl am noazet i di ne- 3- car bPCT/1B2004¢000269

(1-3A-3a; 1.55 g, 5.32 nmol8 in nmethylene chloride
(30 M) cooled in an ice bath was treated with H2SO4 "
(3.0 mM, 54 mmol ), dropwi se. After warmng to room
tenperature and stirring overnight, the reaction was

oo &atibh ofhtbaRedRtd 39k, fb‘?ﬂn@é‘f@tfd%é-ﬁ 8By R‘W&Q
W th concentrate aqueous

fade oilydrochiofida $alf fe3Andekne chl orl de The conbi ned
organic layers were dried _ (Na2SO4) and then
concentrated. The crude prB,qut (4:1 product to
starting material) was n phifd fied on a Bi ot ageTM
Fl ash 40M col um usi ng 0 anol in nethyl ene
chloride as eluant. The residae /04 g) was then 25
triturated fromether to afford 1-3A-3b (0.75 g, 45%:
+ESI MB (M+1) 310.3; 1H NeB2000 Miz, CD30D) 6 7.40

b 004] GaELsBsrigheidH it 1 beBgnidry- g%etﬁﬁrﬁ_@o%&ﬁme -§-carboxylic
acie amideaHBA-2b:4t8.§9, 45.8Inmd) #lmethanbl 9BnT) was adidpd

Gpricertred andeos HGTe B 961580 Broike do x| | ¢

Aeimdgehebiid d@mnblm daREMiner ddifticrRbl 2d%3ﬁd(@m>2 ortarboh (58%
HN O HCI 1-3A-3c To a solution of

wakEh4 Hyels he mlﬂur@wawmmecbgrz atPair@shakenabdtiyen reduced

8| G0 P omitEreainy 1R nw3 T B8 Ryt wastorefroun

laKdadl of @blﬁé@yWaehingrwm'ﬁc@plﬁhés amiditht 99 DY etM@sol/water, and

i n vacuo, and the resultant hydrochl oride
3 iteteaydrafyran/water until no product eluted (determined with

nmhydrln stain). The filirate was then concentrated, in vacuo, and the
residue was then triturated from diethyl ether to give I-3A-2¢ (9.3 g,
quantitative) as a brown solid: +APcl MS (M+1) 129.9; "H NMR (400 MHz,
CD30D) 6 4.50 (d, J = 12.0 Hz, 2H), 4.43 (d, J = 12.9 Hz, 2H), 2.64 (s, 3H).

Preparation of Intermediate 1-Benzhydryl-3-dimethylaminoazetidine-
3-carbonitrile (I-3A-3a):

AN

N/

T

|-3A-3a
A solution of 2M dimethylamine in THF (3.92 ml, 7.83 mmol) was
added to 1-benzhydrylazetidin-3-one (1.43 g, 6.03 mmol). After stirring 5
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met hanol (30 m). After the addition of 20% Pd(OH)2 on
carbon (50% water; 365 ng), the m xture was placed on
WwW@2Man698s’) shaker and then reduced (50 psi HZPCHIB20@X09)269
tenperature for 5 hours. T8 reaction was filtered
through a 15 0.45 M di sk, and then concentrated, in
vacuo, to give 1-3A-3c (224 ng, 44% as an off-white

rsioltes, acAfRc beiR0(4301m|, 7483 eomal), 0 KSOO(OMEQ g, TB3amnol),

soeinel (25 tete phua o Briet i Afel lffma fors
rélnﬁ?élsz iy Fﬁﬂztu% Rk Wﬁé'até’d ﬁa éo*@ r&gﬁﬁﬁou@[ Phékeattior2Ras

en- 8-one - 3A-
dtlpkbd]anéemraﬁ@drfmﬁl @etufam aswewselﬂaHC@s withriethyg agetate.

e PSR iR 460 MpsiPeh padsonseatind i wague o
éf@ra%%( Qﬁ%%%ﬁo‘aﬁ (1.B2QQ4LaAAREe): QESEIWISG(MM)%ZZE H

and heated to reflux. After

NI @00t MIEIZ §lﬁb§éﬂ)§| Toh4 elsJ E00D &z, 4D, €2 ol B - 5H¥m4H)

23341 39 SRS ALY B B, B8 0.

g:gr}qzerp_tm)agel@,(sl BHyacuo, to afford 1-3A-4a as a solid
(15 969%) : EI M5 5 (M+1l) 306.3; 1H NVR (400 Mz,
CDGOD)8842(S 1H, 7.47 (d, J = 7.5 Hz, 4H)

7.27 (t, J = 7.5 H, 4H), 7.17 (t, J

I
\l
o
E
N

Q;

Sresoxesic doid Amitsd (WBA-Bb).5

7-triazaspiro[ 3.4]octan-8-one ~ 1 o Hydrochl oride Salt
(1-3A-4b) N--\ j )f NH HN O Mgt 1-3A-4b To a

sol ution of NH,

2- benzhydryl - 5- et hyl ri/azgspi ro[ 3. 4] oct - 6- en-
8-one (1-3A-4a; 189 nmolo) i n net hanol (30
m) was added 1 M

1-3A-3b

A vigorously stirred solution of 1-benzhydryl-
3-dimethylaminoazetidine-3-carbonitrile (1-3A-3a; 1.55 g, 5.32 mmol) in
methylene chloride (30 ml) cooled in an ice bath was treated with H2S04 (3.0
ml, 54 mmol), dropwise. After warming to room temperature and stirring
overnight, the reaction was cooled in an ice bath and then carefully
quenched with concentrated aqueous NH;OH to pH 11. The mixture was
extracted with methylene chioride. The combined organic layers were dried
(Na;S0y4) and then concentrated. The crude product (4:1 product to starting
material) was then purified on a Biotage™ Flash 40M column using 3%
methanol in methylene chloride as eluant. The residue (1.04 g) was then
triturated from ether to afford 1-3A-3b (0.75 g, 45%): +ESI MS (M+1) 310.3;
"H NMR (400 MHz, CDs0D) 8 7.40 (d, J=7.5 Hz, 4H), 7.24 (t, J=7.5 Hz,
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15 HO in diethyl ether (1.3 m). After the addition
of 20% Pd(OH)2 on carbon (50% water; 95 ny), the

worRooses3mas pl aced on a Parr(r) shaker and the@I/1B2004/000269

reduced (50 psi H2) at room0tenperature for 5 hours.
The reaction was filtered through a 0.45 Mdisk, and

ORI an 7o bR (Dih PRt Fehizagry a2 0. v

Fof. 7 4 2H)s 226 (8f 6HRO white solid: +APcl M (|v++1)

142.0; 1H NVR (400 MHz, CD3OD) 84.38 (d, J = 12.0 Hz,
2H), 4.17 (s, 2H), 4.13 (d, J = 12.5 Hz, 2H), 2.71 (s,
kg. > 204/ 069837 PCT/IBZOO4/ 000269 92 Preparation

Iﬁ\ ; -one(l 3A-5a): N NO 5
M/ééaﬁ cb’:’o% n‘% E\S{Aef? ‘de di methyl acetal (16 m,

121 mml) was conbi ned va;h
1- benzhydryl - 3- benzyl am no

i ne-3-carboxylic acid

amde (l1-2A-1 d; 3.03 g I) and heated to

reflux. After 4 hours, HN g@l on was cool ed and

extracted from saturat ed aqueous HCOB8 with i o ethyl

acetate. The combined extriggggcwere dried (Na2SO4),

and concentrated, in vacuo, 10 the crude solid (3.50
PLP rsluliaroel bhenpydr Vb&@net@ammBaszaém Eardohylic

AFAUITINIDT o A SSRARY TedRoasRTSurmeicienide
\gas adﬁ@@i exeES 1 %Hﬂﬂyigbéﬁ(?@ e'iher% @'W}_Eﬂ%os}gﬁ@nt WS OD)

r?"lﬂé’e?’ hV??HO #adthe sealaita(nﬁ hlefq)chlond%e(ltsdlsaolmd i3, 31

rheinahof() i) Rstef e adiith £ 20% Pofaf) B1c4ilbn §0% water
AfSomgarthe mmmrewrsoplbbed bdea P&aR siakedAnalthen MbHuded (d

d_sll Hzg)ap room temperature for 5 hours. The reaction was filtered through a

0.45 uM disk, and then concentrated, in vacuo, to give |-3A-3c (224 mg,
44%) as an off-white solid: +APcl MS (M+1) 144.0; '"H NMR (400 MHz,
CD30D) 6 4.52 (d, J = 12.5 Hz, 2H), 4.39 (d, J =12.9 Hz, 2H), 2.70 (s, 6H).

Preparation of Intermediate 2-Benzh ydryl-5-methyi-2,5, 7-triazaspiro[3.4]Joct-
6-en-8-one (I-3A-4a):

I-3A-4a
N,N-Dimethylformamide dimethy! acetal (1.1 ml, 8.3 mmol) was

combined with 1-benzhydryl-3-methylaminoazetidine-3-carboxylic acid
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1-3A-5b To a solution of
2- benzhydryl - 5-benzyl -2, 5, 7-tri azaspi ro[ 3. 4] oct - 6-en

wW@2mn069887 3A-5a; 1.83 g, 4.80 mml) in PCT/IB2004/000269

met hanol / met hyl ene chl ori d&lwas WO 2004/ 069837
PCT/ | B2004/ 000269 93 added excess 1 MHC in diethyl

airies (3008 hsa A V.55 52hhhh df Bated 0 LS Ater 3 Hours, the

wﬁnamromwasezloﬂﬁgta%cgeg%g}ﬁggdrdnﬁlgagﬁsf?g?éb%de%% NApCOs with
bERediafe Yoo Sorme ﬁi’)@xtrﬁétamer%dm(éd\l@ﬁ@)%nd (r)
I e S b il

firigin & b MoK auhiopry e 51 18 51
¥€f%ﬁ7 k ted = ?/%nk'%éﬁ'ﬂﬁaﬁow ttoJ &f 7.6rtz, RHIAA ST (s( 45N, 3068 (s,

X 1H NNR 400

100,550, anosoliz o A5h % (M (127 o
Preparation of Internediate

3- Ami noazeti di ne- 3-carboxylic Acid Am de,

tespoecaitonoof iterBmidiaté BRIt 5, MipiabhSpird/Bl Ao ctis-one,
- 15 Tdt sol tion of
= Lam noazet i di ne- 3-carboxylic acid
amde (1-2A-1 d; 1.83 g, 4.80 mmol) in
met hanol / net hyl ene chl ori dg—was added excess 1 M HCl
A
r

in diethyl ether (3.5 m r stirring for 10
m nutes, the solvent ved, in vacuo, and the

resul tant hydrochl ori de sal tg diHgsolved in 10:1
nmet hanol /water (55 m ). After the addition of 20%

Pd(OH)2 20 on carbon (50%@3Atéy; 0.37 g), the mixture
mas ker d hen reduced (50
K T S B P B o 2 Pt guligzashials disticoen-
vma d+3A+ﬁed1&9h’ig 16 T@Atholf fPmdtand)
H%d th ﬁli @ the di sk ri nsedar\]/\nl(%é%?ﬂ/ @{a%%gm f
0" BisthyIiker:Jmb Mk d\fies theagHition 1200 WOH}@OR carbon
BUYR GRAtEF, ALhg)) d buratgd fro
(dl Sthyl ot hﬁl‘p) tﬂe‘é@%{iﬂ% WHhIBBEE oh'd BYRE shaker and then
reduced (50 psi Hz) at room temperature for 5 hours. The reaction was
filtered through a 0.45 uM disk, and then concentrated, in vacuo, to give a
solid. Trituration from diethyl ether afforded 1-3A-4b (124 mg, 94%) as an off-
white solid: +APcl MS (M+1) 142.0: "H NMR (400 MHz, CDs0OD) § 4.38 (d, J

=12.0 Hz, 2H), 4.17 (5, 2H), 4.13 (d, J = 12.5 Hz, 2H), .71 (s, 3H).
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25 1-3A-6a (262 ng, 85% as a tan solid: +APcl M5

(M+1) 115.8; 1H NWMR (400 MHz, CD3OD) 8 4.58 (d, J =
wa2003/064837 2H), 4.47 (d, J = 13.3 Hz, 2H). WD PCT/IB2004/000269

2004/ 069837 PCT/ 1 B2004/ 000289 94 Preparati on of

Internediate 5-(2-r hlorophenyl)-2H pyrazol 3 ylam ne

(1- 3A—9a) NH / NH -N'C 5 1-3A-9a A solution of

ﬁmﬁ%@;&zﬂggflux'for’ 22 hr After oollng to room

tenperature, the reaction was concentrated, in vacuo.

The residue was dissolved in e acet ate, washed
with water and 10 brine, dried >4), and
concentrated, in vacuo, to a br oil. Flash

chr omat ography using 10% et hyl (acetate in methyl ene
chl oride, changing to % et ha i n nmethyl ene

chloride as el uant af titl/e bmoduct 1- 3A-9a
S 1) 194.2; 1H NMR
-7325 (m AH), 5.99 (br s, 1

(17.3 g, quantitativel
(400 MHz, CD30D) 6 7.60
edi at e
azol 3 yl1l7 formam dine,

H . 15 Preparation of Inte

N-f 5- (2- Chl or ophenyl ) 2H

Acetate Salt (1-3A-9b) HKHM~INH HOAC / NH -N C

1-3A-9b 20 To a vigorously stirred sol ution of

sat ur at ed aqueous Na2CO8 (3A-p4-) and nethyl ene

chl ory ded solid ethylform m date

N ﬂFD thn‘f%rmamlcﬁa dimethyl acetal (1% ml, 121 mmol) was

combined with 1-benzhydryl-3- benzylammoazetld|ne-3-carboxyllc acid amide
(1-2A-1d; 3.03 g, 8.16 mmol) and heated to reflux. After 4 hours, the
suspension was cooled and extracted from saturated aqueous NaHCOj; with
ethyl acetate. The combined extracts were dried (NazS0Q,), and
concentrated, in vacuo, to the crude solid (3.50 g). Purification of the
residue on a Biotage™ Flash 40M column using 0-3% methanol in
methylene chloride as eluant afforded I-3A-5a as a yellowish solid (1.92 g,
62%). +ESI MS (M+1) 382.3; "H NMR (400 MHz, CD30D) § 8.66 (s, 1H),

7.59(d, J=7.1Hz, 2H), 7.49-7.11 (m, 13H), 5.12 (s, 2H), 4.44 (s, 1H), 3.31
(d, J = 9.6 Hz, 2H), 3.20 (d, J = 9.6 Hz, 2H).

Preparation of Intermediate 2.5, 7-Triazaspiro[3.4]Joctan-8-one, Hydrochloride
Salt (I-3A-5b):

HN—‘\

HN

To a solution of 2-benzhydryl-5-benzyl-2,5,7-triazaspiro[3.4]oct-6-en-
8-one (I-3A-5a; 1.83 g, 4.80 mmol) in methanol/methylene chloride was
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hydrochloride salt (8.98 g, 82 nol). After stirring
for several mnutes the aqueous |ayer was separated

wana4esassact ed with addi ti onal net hyl ene WO 20PdY/0820@863000269

PCT/ | B2004/ 000269 95 chl or®3de (3 x 50 m). The
conbi ned organic |layers were dried (MgSO4) and

%Hl{i%@ 'éﬁﬁ%srsopheﬁﬁflsiﬁ gétﬁgreyz?%f&gorﬂ))}"g\%eﬁgﬁr?ﬂggg\r 4Q minutes,
tﬂihezgolgerrtaﬂammhbvem maiahgb etmd tH@ msuﬁani(@iﬁrﬁbhloﬁﬂé salt
en aci a etic aci

ac 2.
Slséﬁwegén methppg OdPBcf\Eﬁ%& tﬁ‘@@dﬂlm%w% l?@(r(-)?h*)asnrt easbon
P e 1 RS e N plaShu o P oS LRl and e
véducedebh sk hiz) ahtamrm anemtmfetfbeﬁZ dhoiuesl, Thenremu? wds0
ﬂkveebﬁpom Rt 4tk ek, arhansmBCoBt A ragio fa give a

BGRRISGid Dhis rﬁ%w% @&g@gd fo :%gqr@?oil‘g’& Eq&@ (K%

V4E@2m@ 80%)ras atan sélidt 8- ARl MS I(-M+1; 192.9: 4H NIR (400 MHz,
Pre nter rredl at e 2- Chl orophenyl ) 3H
gﬁ)a?{) quaZHi Bado. %KmaéH 4-one (1-3A-9¢c) N'NH
-N C 15 1-3A-9c To an ethanolic solution of
sodi um et hoxi de, generated by portionw se addition of

Feharation valntéanedigte 3gbnimvelatidice-Stcanbegylitt AaidAmio250
s.,add
I

G ~ 2H- pyrazol - 3-yl ] -formam di ne,
acetate salt (1-3A-9b; 5.2ng, 18.5 mmol) in one
portion. Diethyl carbonat 17. 84, 148 20 nmol) was
added, dropw se, and thgynoi/xture was heated at refl ux
for 2 hours. After cooling t® rtiomtenperature, the
reacti on was concentrated, in vacuo, and then
extracted with ethyl acetdt3AH8om water after

o ganT & e B8t oL F otk By M e et SnP bR
deidemitbyB2A) 1d:f1.85 & a0 mﬁ@bl) inanetmefRidtayIere chibride was
%gé% to one-third volu at which tinme a precipitate

exeessot M Hﬁ&lﬂ%ﬁilet@tl ﬁthq‘-rr(@ 0 N@mstlrrtngefOpﬁadu@utes
WRSS AR AL RYVERGH YR HS, ddPhedBsatshtHochloride salt
dissolved in 10:1 methanol/water (55 ml). After the addition of 20% Pd(OH),
on carbon (50% water; 0.37 g), the mixture was placed on a Parr® shaker
and then reduced (50 psi H,) at room temperature for 23 hours. The reaction
was diluted with methanol (50 ml), filtered through a 0.45 uM disk, and the
disk rinsed with methanol (2 x 100 ml). The combined methanolic solutions
were concentrated, in vacuo, and then triturated from diethyl ether to afford
1-3A-6a (262 mg, 85%) as a tan solid: +APcl MS (M+1) 115.8; '"H NMR (400
MHz, CD30D) 6 4.58 (d, J = 13.3 Hz, 2H), 4.47 (d, J = 13.3 Hz, 2H).



dried, in vacuo, to afford 1-3A-9c as a solid (2.61 g,
57% . A second crop of WD 2004/069837

weEFaNALBB04/ 000269 96 the internedi ate was coPCEDR200H1/000269
fromthe filtrate after stadding an additional 24
hours (600 nmy, 199%: +ESI I\/S (Mr1) 247.1;'H NMR (400
MHz, CD30D) 5 7.97 (s, 786782(m1|—|)

rééar%n‘léﬁ 09‘ W)teé%zégjrage? p’ écglzlgmphe Jﬁ @H—pv zol-3-vlam}nel_|)

Y_Morophenyl) 8-i odo- 3H pyrazol o[I 5-al (1, 3,
5ltriazin-4-one (I-3A-9d) NNHHI SNO -"Nd

1-3A-9d 10 To a suspensi on ollH;

7-(2-chl orophenyl ) -3H pyrazol {1, 5-a][1, 3, 5]
triazin-4-one (1-3A-9c; 2.59 ,WO.S mol ) in
chloroform (115 m) cooled ip== i ce bath was added
N-i odosuccininmde (2.36 g 0.5 mmol ), portionw se,
over 15 minutes. After stlfor 3 hours, the
reacti on was added to sti

ng. water and nethyl ene
chloride. A solution of sa‘tu ated aqueous Na2S204 15
was added until the col or ned I [ ght yel | ow. The

psgtaacel 2ot 20 Byryaatn Tt o8 B AIGR
roek in athamnb(ﬂ il )evds Béald &Srefiux for
Q@hh d\ég &é%lugg é(? gc@r? temf_)‘gﬁﬁture, tlg% 13ptlﬁ>gZV($ﬁ cgmg’\éw 43;10?7
s TR oY SRy
abh NH
cﬁﬁ‘romatography using 10% ethyl acetate in methylene chloride, changing to
5% methanol in methylene chloride as eluant afforded title product 1-3A-9a
(17.3 g, quantitative): +ESI MS (M+1) 194.2; "H NMR (400 MHz, CD3;0D) §
7.60-7.25 (m, 4H), 5.99 (br s, 1H).
15
Preparation of Intermediate N-[5-(2-Chlorophenyl)-2H-pyrazol-3-yi]-
formamidine, Acetate Salt (I-3A-9b):

1-3A-9b
20 To a vigorously stirred solution of saturated aqueous Nap,CO; (50 mL)
and methylene chloride (50 ml) was added solid ethylformimidate
hydrochloride salt (8.98 g, 82 mol). After stirring for several minutes the

aqueous layer was separated and extracted with additional methylene
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NO -NC 5 1-3A-9e A mxture of
7-(2-chl or ophenyl) - 8-i odo- 3H pyrazol o[ 1,5-a] [ 1, 3, 5] -

W@ 200ap698374- one (I-3A-9d; 500 ng, 1.34 mmol), PCT/IB2004/000269

[ [ : ), and
4- chl orophenyl boroni ¢ acid %315 ng, 2.01 mol),
tetraki s(tri phenyl phosphi ne) pal | adi um (50 ng, 0.043

thanol (12 m) and
R 435 A T BB G la Phets deteareaMano;) and
filieneidnFodhe atredsbiltiopwwss BydegbL 2Ld:l'¥]8rop\;‘{'e 2 l-g.g%azm _3-

xture was heated at 68 C
9'%8?1”92 ; O Boh ﬂ@ﬁpanramﬁthylerraehmrmeqse mBpand then

acet t he conbi ned
It BLSfe b2 B 245 DuBRlY Sraphiise A Blouoh prowgless
begarn tmoemt asithedacetic atd wais ddticrf, Iped sﬁrrﬁ'\@r éarmgﬁ? QHa

15 The product was crystallrze

%’E'H%"ﬁ%% éﬁ'@q%w 3¢y fiteation, wasbeehwith imettatiens chioride,

t er nedi at
ahd ich drt(?éd o vé’bﬁé'tB ¥ IritefRe AR anldl & fed with
2% tllmcmvaspamﬂng/ldzmecm@): 63 Q%raicﬂes } Horma(mdlne)

% B4R B2 T80t Pl S Qs 220 g disorises, casoD)
ﬁe&mg?gm;nz gécﬁh?% gfl)]a‘f a85§S( WA Gty -

3 5Itr| azine (1-3A-9f) and
pyrazol of 9 5-alf 1, ( _ p 1r azol1ofl

mamwmoﬁb (Mmgd)?* N CI N- aada 5 1- 3A— of 1-5A-1 a
To a suspension F; 6- (4-chl qropgny!)

7- (2-chl or opheny c

SFEpyrazolofl 5-a][1, 3, 5]tr|az -4-one (1-3A-9e; 0.18

g, 0.51 mmol) in tol uene yas added POCI3 (0.78
m, 5.1 mvol) and then dii opyl et hyl am ne io (0.13

m, 1.0 mmol ), dropwi se. The m xture was heated at 98

C 1"or 8 hours,

-3A-9c

To an ethanolic solution of sodium ethoxide, generated by portionwise
addition of sodium metal (4.2 g, 185 mmol) to stirred ethanol (250 ml), was
added N-[5-(2-chIorophenyl)-2H—pyrazol-3-yl]-formamidine, acetate salt
(I-3A-9b; 5.2 g, 18.5 mmol) in one portion. Diethylcarbonate (17.8 ml, 148
mmol) was added, dropwise, and the mixture was heated at reflux for 2
hours. After cooling to room temperature, the reaction was concentrated, in
vacuo, and then extracted with ethyl acetate from water after adjusting to pH
7 with 3 M aqueous HCL. The combined organic layers were washed with
water and then brine, dried (MgSO,), filtered, and then concentrated, in
vacuo, to one-third volume at which time a precipitate began to form. After
stirring overnight, the product was collected by vacuum filtration and then
dried, in vacuo, to afford |-3A-9¢ as a solid (2.61 g, 57%). A second crop of
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cooled to roomtenperature, and then concentrated, in
vacuo. Purification of the residue by silica gel

W@ booasdsayr aphy usi ng 30- 0% hexanes i n net hyl eP@I/1B2004/000269

chl oride as eluant provi ded6l-3A-9f (58 ng, 31 % and
1-5A-1 a (85 ng, 48% as solids. 1-3A-9f: +APcl M5

ﬁé\gﬂrﬁe 375d)atgow?§rf3%eg fr%tr‘(q%?tzrgtez-afggrﬁpggmg&;n agc?dmonal
(Q:gzﬁfgtgs QGOO*A@%H 9M: @E"smg?lgl ) 247, 1“% N@%Wﬁw% EReOD)

M@? (@rh“ﬂ))aﬂdiﬁ 6182o(fn I‘rH)eﬁ'[wV&ﬂeﬁnﬂAﬂ-IX Z- A7 BPPhEPH), 6.92
1|J-ﬂdo 20 2-net hyl pyrazol of |

ﬁt azin-4-yll-3-ethylam noazeti di ne 3 carboxylic

Acid Amide (1-6A-1a): NNO INNNH -N2 ~NHC W

2004/ 069837I PCT/ | 82004/ 000269 99 1-6A-1aToa

4-chl oro-7-( 2- chlorophenyl)-.-
2-met hyl pyrazol o[ 1, 5-a] [ |ne(11A-1e
0.93 g, 223 mol) in ne oride (10 m).
After stirring 2 hours, the thylene chl ori de. was
renoved, in vacuo, and the{m xture was extracted from
wat er, adjusted to pH @ sht ur at ed aqueous NaHCOS,
with ethyl acetate. The “eefthined organic |ayers were
washed with water and bri e %ri ed (MpSO4), and then
io concentrated, in vacuo L39% tord a yel | ow sol i d.

The maber swpenwsntdrem(d- L -
chl ori de/ rretpheanoln to S’;\f F'(]),P%F%é?ﬂl) SF-P-'Be/g&Z 1631%3 3 5]

Eaghr410nes&-34a9¢; .59 gpd 0. SuBialiin) clgamianm 1145\!@ ((oftﬂ@d m an
ﬁ}%aéﬁ@s?dg%d(lg?g%o%dm@g (Z?B(i:jzg: 1%52%%) portlonW|se,
over 15 minutes. After stirring for 3 hours, the reaction was added to stirring
water and methylene chloride. A solution of saturated aqueous Na,S,0,
was added until the color remained light yellow. The solid precipitate that
was dispersed in the aqueous phase was collected by vacuum filtration and
then dried, in vacuo, to afford intermediate ]-3A-9d as a solid (3.78 g, 97%):'
+APcl MS (M+1) 372.9; '"H NMR (400 MHz, CD30OD) § 8.05 (s, 1H), 7.55-
7.40 (m, 4H).
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15

J =4.7 H, 1 H, 524 (br d, J =9.5H, 1 H, 4.81
(br d, J =9.5Hz, 1 H), 4.69 15 (br d, J = 9.5 Hz, 1

wo2Q04469837 (br d, J = 9.5 Hz, 1 H), 2.68-2.58 (PCT/BBIP(4/000269

2.54 (s, 3H), 1.16 (t, J #77.0 Hz, 3H). Exanple 1
Preparation of 1-17-(2-Chlorophen
yl1)-8-(4-fluorophenyl)- 2-methyl pyrazol o[ 1, 5 al Tl
, 3, bltriazin-4-yl]-4-ethyl am nopi peri di ne-

Pro8aRmsH \0f tnbEhEaBIE 999 AoDoned i 2Nk ')'ve')'v N2

FQVrazo liaziR-4-ode{R3Aedd)y!l pyrazol o[ 1, 5-
alj[1,3,5]triazin-4-yl]-4-ethyl am nopi peri di ne- 4-car box
ylic acid amde (I-1A-1i; 25 20/% 0. 037 mml ) and

( :

4-f | uor ophenyl bor oni 056 mmol ) in
/g%? 2M aqueous
/1 B2004/ 000269

ethanol (1.3 nm), to
~VBcuum fol | oned by

Na2C33 (0.3 m) was V\D st
100 degassed (3X) by pulling 3

refilling with nitrogen gag
Tetraki s(tri phenyl phosphi @ adi um (6 ng, 0.005
nmol ) was added and the m re was heated at 80 C

for 5 hours. After coolinaiggroom tenperature, the
m xture was extracted fromefer with ethyl acetate,

the SAsnihiraes 7o(ueio®phon-B-LEHATREbINH dlafi] o
@%'aﬁﬁ%?fé&%&%@d. FAdaON), 4 hatazhayosonic (315
R D TR RN
raffad) dederan aq{urr: atmdspgeg; in, edmhhém\ﬂaﬁl) a«"ntrowmadduegﬁg

e an rie I N vacuo o affor
'ﬂé@% Iﬁg.{%') sgd (3XLBY rilisgs waryum fallesredvsy refilling
WlWébg;ﬁp%aéf Tﬁé‘}n%g(\éggg%at%@)fﬁé ﬁi?s rﬁ' ﬁe%\m
qc@jed ip rm)rat@epeltaturm The)mixturd Qvak @Grddied Won?-W)aterZNlﬁlethyl
%:%;atél%c%n%eerﬂ%aw%a)ieq&vqrp w}_%shedﬁmih hﬂne m

(MgSOQ,), and concentrated, in vacuo, to afford a dark, viscous oil (690 mg).

The product was crystallized from methanol and then collected by vacuum

filtration to afford, after rinsing with methanol, intermediate 1-3A-9e (218 mg,
45%) as a solid: +APcl MS (M+1) 357.0; 'H NMR (400 MHz, CD30D) 6 8.02
(s, TH), 7.54-7.41 (m, 4H), 7.34 (d, J = 8.7 Hz, 2H), 7.23 (d, J = 8.7 Hz, 2H).
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15 The hydrochl oride salt of conpound I A1 may be
prepared using the follow ng procedure: To a sol ution

wW®@£002/40§98371 2- chl or ophenyl ) - 8- (4-fl uor ophenyl ) - PCT/IB2004/000269

2-met hyl pyrazol o[ 1,5-a] [ 1, ¥85]triazin-4-yl]-4-ethylam
nopi peri di ne- 20 4-carboxylic acid amde (1A-1; 10 ny,
0.020 mmol ) in nmethanol (1 m) was added | M HCl in

iethryl,ether (0.050 m). After stirring for 5

%@Q- F] ggon195&temgg@&g@ﬁ:%eroeB-nféevwdrapbelnvl)-B-MétW@mﬁhlénvl)-
S Olrj . t h trif ted fromdiethy

el@zé. 52901 8 AiPAYINARR Jah il (12 @@ﬁiﬁﬂéﬁanting

8#(#-dfherophbay)-{oyyetolo/WES Bl 3V8 kh Aldi i PR TNSA- 163X -
and then dried, in vacuo, O alT o

hyrdrochl oridgZsa|t of 1A-1 as ap-®hf- whit&solid (10

) +Pc|3U¥rs (Mrl) /568. 5; |1H INVR (j400] MHz,
CD30D) om 4K AN CONRE AN “
Hz, 2H) (t, 3 =8.9 -05-4.95 (pL
4.35-4.23 (Br m 2H), 3.06 (q, 7.2 He,
2.67-2.58(br m 2H), 2.56 % 2.22-2.14
2H) = 7.3 Hz, 3 004/ 06 O
PCT/ 000269 101 The compounds |isted i able 1

bel ow wergamrepared using procedur ﬁgAg{g\I ogous to
t hose_described above for the synthesrs—of Conpound

1A- 1 [RPrRyispeesigpmf dpt2-ehlerarthentyl ) (4rahlerdphenyibi ch

SRR Bl ROSIRET ) ran (A8l Sletd d'81 rwvmos imfaluene
(Gmipepnacded POTITHOME miABal AMIPahE AN UROHESAEIRAine

@b%ge for other internediates. The conpoun
(Bel oWl vk P anined) deaivise Eheamixtueeswah dicatebat 9856 fand hours,

oo RRREITepE RIS, B (héh bR ruEd TPRAor Rurfisation of
therresidue Ny lidaxgetioheoratogiapREsInlyB 0. dxars!in methylene
chloride as eluant provided |-3A-9f (58 mg, 31%) and |-5A-1a (85 mg, 48%)
as solids. [-3A-9f: +APcl MS (M+1) 375.1; "H NMR (400 MHz, CD.Cl,) 8 8.53
(s, 1H), 7.53-7.40 (m, 6H), 7.30 (d, J = 8.7 Hz, 2H). -5A-1a: +APcl MS
(M+1) 694.9; '"H NMR (400 MHz, CD.CI,) 6 8.83 (s, 1H), 8.27 (s, 1H), 7.56-
7.28 (m, 16H).

Preparation of Intermediate 1-f 7-(2-Chlorophenyl)-8-iodo-

2-methylpyrazolo[1,5-a][1,3,5]triazin-4-yi]-3-eth vlaminoazetidine-3-carboxylic
Acid Amide (I-6A-1a):




1A-2 A NH 524.4 ONH2 NY 1A-3 G NH 538.3 0 NHZ
Exanpl e 2 Preparation of

WA 20070683 Thl or ophenyl ) - 8- (4- chl or ophenyl) PCT/IB2004/000269
2-met hyl pyrazol of 1 5-alfl 39
5/triazin-4-v11-3-ethyl am noazeti di ne-3-carboxylic 15
Acid Am de (2A-1): WD 2004/069837 PCT/1B2004/ 000269
1021 ° N NC / J O ~ N-8ANEN 2 NHC 2A-1 To a

o el aPes SobR N A ethuiamingazetidine:frear Bandisagd amide

- ne 1 P . I .
LB 0% gAY AU SISt i)
31'\11%&139 5y Was iaddesi & solution b 4rghlore- B62-eghisirpphewd)-8-G0do-

PR R ILARE L B08, 55 o

Inyethplehk ahiatizles@ot m()| ARér étir’_ﬁhﬁ:Q- Aéurg, the @éthydhe chiBride was
water (10 ml) was treated with diisopropyl ethyl am ne
ramaued i1 VagUS, ang e mixtere wagisxirasted from wafebAgiusted to

i he. . ' ' ,
DY SR d BB ke ol B L g 1R BB
Degarec Eyere weet onashed vith whterrandl thring, siriedaMyS©20ant! then

ded 0y i , i d
o0 e Sl P oS 28 oS Fves e
aRltR6d8 Adrbnethylbhs %hld?fae/rﬁgﬁ%ﬁﬁf ¥ é#?rquesAM%%'.m . 62%)

water, and then air dried I ng | ow— house vatuum
asreaosdotiess salith+ARa MS f(drd) 342 D; {12 NMRy(4084MHzaE DB13) &

Tt 7 e H 745 oA e 3768810, =W N m), 5.42 g,
J=4.7 Hz, 1H), 5.24 (br d, J = 9.5 Hz, 1H), 4.81 (br d, J = 9.5 Hz, 1H), 4.69

15 (brd, J=9.5Hz, 1H), 4.13 (brd, J = 9.5 Hz, 1H), 2.68-2.58 (m, 2H), 2.54 (s,
3H), 1.16 (t, J = 7.0 Hz, 3H).

Example 1
Preparation of 1-[7-(2-Chlorophenyl)-8-(4-fluorophenyl)-
2-methylpyrazolo[1,5-a][1,3, 5]triazin-4-yl]-4-ethylaminopiperidine-
20  4-carboxylic Acid Amide (1A-1):

o

. |
Q 74 N)\N H
= N~
Cpe o™

1A-1
A mixture of 1-[7-(2-chlorophenyl)-8-iodo-2-methylpyrazolo[1,5-
aJ[1,3,5]triazin-4-yl]-4-ethylaminopiperidine-4-carboxylic acid amide (I-1A-1i;
25 20 mg, 0.037 mmol) and 4-fluorophenylboronic acid (7.8 mg, 0.056 mmol) in

ethanol (1.3 ml), toluene (1.3 ml) and 2M aqueous Na,CQOj3 (0.3 ml) was
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(m 4H), 7.31 (d, J = 7.7 Hz, 2H), 7.21 (d, = 7.7

Hz, 2H), 5.14 (br d, J = 8.3 Hz,1|—|),477(b d, J
W(§=2(8)4£e69822 1 H, 4.61 (br d, J = 8.3 Hz, 1 H),Par/BR20§4000269

d, J 8.3 Hz, 1 H), 2.5414g, J = 7.1 Hz, 2H), 2.45

(s, 3H), 1.14 (t, J = 7.1 Hz, 3H) 20 The

hyd h ' t of d 2A- 1 b d
skansSTH Ehaih Bline Spesoetuiodowed by alioghem Eﬁégin gs.
gﬁtrgiéfg@tg FHEH@BH??&Y h%)p%f %ému@? é)FnZ;D Beqty%%ﬁﬂﬁvg% added and
ithe Ebduredivae heatat HbY I°Ccfor 8diotranfter doding to &MU,

rtrm) %ﬂﬁ t hanol teéi) was added 1 M 25 HCl in
g?’ﬁ?%';ﬂ &t mPgE ‘beﬁ’P)eX racteskframwatehyith@thyimcetate, the

I

T PTG e Wen e M i, Btea (Mg g 8o

mrougtn@gzaas Mﬁ%%@@%rﬁkﬂ)ﬂ%ﬂcon&&trﬁtdﬁ? lih @aba®\ab dfdrd the
ver night. The supernate was

and then sti S
DabeE B0 hohPluivaionar 8 Ghramaolih Homed-Bremethanol
|
EW‘?F“ R ohioAaL B2 Atk aflibd sl fTeid of e bk o
syistailizesigrony, dlet_h% etheE&nd\,ﬁ;rléd{lm)vaéQ@ tb; affidrd NMR1 ((4@%

P >ﬁ%%3 9‘5@%8? 50 S5 Wi+ 13?808% E*zNMfé (dop Wtz 5

80085 7 46534 m, AH), 7 5238 U= 87-0% Az "EHB%@G gTQ

benzenesul fonate salt of conp oun e pr
b)), g7 @58 thwirn o ht-. @GMLHM ZIG)AZ Sbl(ql,t.] eIy. 01Hz 2H)

l.o he ) 2-net hyl
éy4[r6a§b$}_l @ﬁé‘}g{‘?i rr}’g §|;|§ﬂ ggm 232 Rﬁl 3l épﬂleam71 Hz,
BRYazeti di ne- 3-carboxylic acid am de (2A-1; 0.50 g,
1.01 mmol) in nethylene chloride (25 mM) was filtered
through a nmedium sintered glass funnel to renove fine,
suspended solids. The solution was concentrated, in

drachloside pourchdAt+hmaylfe pepesed usithgi the
fg%mdﬁﬁgzscg%grl de (10 m ). Benezenesulfonic acid (153
. was added, portionwi se, to give a pale

t hrough a cotton plug

? LGS. ‘r%n a’;stoﬁg,o&{;? @&*@%ﬁh{wwemﬁr%ﬂﬂupmnhW)
,’_D-Vr%tﬁyIGWaz@IdN %Ca]m B3 ﬁlafzﬁf-ﬁ'-g/ﬂ-dh-ghﬁll gg frferth ?Cool ed

d| t1on i ds
%a@cwllcp @@lﬂeﬂl’n@ﬁ (afsl,nt@rr@d Ogl%mnﬁmlhmﬂinetharﬁl)m ml) was

aC| sal t o'ﬁ di%wl @'85 (&Q\gﬁ Ib)é@i hfi%\? ﬁ'{lbz ‘g(le nggﬂﬁ
reBSliorMyag MohkerWated; i/ AR, (¢ 8Q184%, solid that was then
triturated from diethyl ether. The solid precipitate was isolated by decanting
off the ether layer, washed with addition ether (3x), and then dried, in vacuo
to afford the hyrdrochloride salt of 1A-1 as an off-white solid (10 mg, 90%):
+APcl MS (M+1) 508.5; "H NMR (400 MHz, CD3;0D) 8 7.48-7.35 (m, 4H),
7.31(dd, J=8.7, 5.4 Hz, 2H), 7.04 (t, J = 8.9 Hz), 5.05-4.95 (br m, 2H),
4.35-4.23 (br m, 2H), 3.06 (q, J = 7.2 Hz, 2H), 2.67-2.59 (br m, 2H), 2.56 (s,
3H), 2.22-2.14 (m, 2H), 1.35 (t, J = 7.3 Hz, 3H).



CD30D) b 7.81-7.78 (m 2H), 7.48-7.33 (m 9H), 7.23

(d, J =8.7 H, 2H), 5.5-4.5 (v br m 4H), 3.18 (q, J
WGe2004869437 2H), 2.46 (s, 3H), 1.36 (t, J = 7. 3PCFiB2004/000269

3H). 25 A suspension of thatbenzenesulfonic acid salt

of 1-[7-(2-

LS, P e gy B P30S bliow werd Mrchired e >
I ,
PréfuanbiangeLs & st GRCABEY dbyBTofiiinggs 8 °
AOMpend el tpfsrjg she ZppOpiriate ﬁs&rﬂlmgmﬁatengbwm@:h(blﬂ& 8vailable
and stirred an |t|on 8 hours at room
SR I SRD=Tod b 8G aRSiabbs drtueniaiose skiled in the
5 aftl bepidifhred irfa Shan iy &thalt M@Oa% %@9%%5 aboge for other

PCT/ | B2004/ 000269 104 fu to a
infefraedistest hehebeornpaeRrds ﬁsiadd)edmu wesalisolatedAitizlly as tlae free

.. The nethanenesulfonat
sa%% %h? S%%"E%Sh%rc? '%&8%"%39" g ﬁﬁ" eﬁqf%%f’%@"?ﬂg ygrechigride “Salt
farltestimigng procedure: To a suspension of
1-[7-(2-chl orophenyl ) - 8- (4-chl orophenyl )- 2-net hyl
pyrazol o[ 1, 5-a][1, Table 1
3,5]triazin-4-yl]-3- ethylan1noazet|d|ne 3-carboxylic
acid amde (2A-1; 75 ng, 0.15 [) in acetonitrile (5
m) was added a solution of ngEEanesulfonic acid in
acetonitrile (1 M 0. 5roq ise. io After
stirring overnight, ' 'h s collected on a
sintered glass funnel ) lids were
resuspended in 20:1 isopropy =N her / wat er (4 M) and
then stirred overnight at/8 C. After cooling, the
precipitate was collectég &isi ntered gl ass funne

10 and then drled over ni ght, vacuo at 56 Cto afford

t he gt agHe—sakt 2A-—1 asa_colorles
sollﬁgéhﬁ M_f 3% X ' H R (ZL'&B CoMSHMEH)+
7.48-17.38 (m 4H)] 7.34(d 2 2H),—722<d,
J =87 Hz, 2H), [3.23- 315 .67 (s, 3H),
2.50 |(s, , 1.37 (

Prepdrat i g%"_%f | f7- é& Ch orop yI) 8 4-%4'gropren
yi) 20 2-nethyl pyrazol of | b-al fl
S5ltrijazin-4-vl|-3-i sopr opy am noa{%etl d| ne
3-carboxyltc Acid Amide (3 1) N

SN

1A-3 cl NH 538.3
NH

U

Example 2
Preparation of 1-[7-(2-Chlorophenyl)-8-(4-chlorophenyl)-

2-methylpyrazolo[1,5-a][1,3,5]triazin-4-yl]-3-eth ylaminoazetidine-3-carboxvylic
15 Acid Amide (2A-1):
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Cl Ik O / NN _NNFiZz ~NH C 3A-1 To a mxture
of 3-isopropyl am noazet i di ne- 3-carboxylic acid am de

wQ200hpehsathl ori de salt (1-3A-1 c; 72 ng, 0. 361PemB2)04/000269

and 4-chl oro WO 2004/ 06983702PCT/ | B2004/ 000269 105
7-(2-chl orophenyl ) -8-(4-chl orophenyl ) - 2- net hyl
pyrazolo[1l,5-a][1,3,5]triazine (I1-2A-1 b; 102 ngy,
0.261 mmol ) in methylene chloride (1.3 m) was added
di i sopropyl et hyl am ne (0. 1§ 0 91 nmol ), dropw se.

After stirring fQr_ 9o—~m nu eS| the rgaction was
extracted fromsatu 3t with 5
Fhé acyyg, were dried

nmet hyl ene chl ori de.

(MgS™4), concentrat ed, , an herf purified on

a BiotageTM Fl ash 12M ¢B ym usi ngi/ -5% et hanol in
e

% nesultant solid was
triturated fromrrethan and then dried, in vacuo, to
afford 3A-1 (104 ny, 78% 12 col orless solid: +ESI

M5 (Mt1l) 510.1; 1H NVR (40 , to CD2CI2) 8

7. 47-To3ust{rrd &n)ltloﬂofzz}rohdbroﬂ FZ-Bthrdrii‘her@l‘)m (ﬁcﬂ@r&@ﬁenyl)—

%m%tﬂyppy @529302[ am %15]&0;22@ éﬁgépg@ggﬂs %_% mraok II‘QEME
ﬁqﬁl) mb dt)23 & %s(a%de%"&)nsoﬂ)rcgﬁ/lé}ﬁglgllniﬁ%g@ 3401, 846 m

drochlor|de salt of conhp be ptepare
mymimdes 115 & separatantiasi, ecsalutien ofl'ﬁ-ar\)dammamtldfne—

cE?bdx%n& BLRf SRR WY droShibitas SR RBREN Y 16 g B S P mman

ée5 Wabltt
\IS/ ; (g% )ﬁ(ﬁll) % gce:fdt@%m’thgﬁi%bg oi?/ie&ﬁgéﬁﬁb{é mOQﬁiZ%'qdr;n%l)
q;ﬁrqh{/n@q@eg i pakequs mlytm@waadbed aﬂdw #ethe DME solution

f
a1 o e T b
°\6hsAftarr2:bmﬂrsaWthr (20 nvlalwa@ added®bVeSImiMges, and an orange
gochlq I'%y%ll’l 3A-1 as an off-white solid (1
ﬁ?é Riggpltategdro ?mt)tlomé’hf ;Solif) preglwet warocollested by
7

fm (vs?a,s?reﬂjamfh §5d|(|3h3|ﬁ§7gte§ a;fid?r(r(eﬁi.p?n] dpe? b vp'd%llr@%é%
h@seyaqyumza@@sg $he stinpleltassffgrd, 2AL152.15 g, 84%) as an off-
white solid: +ESI MS (M+1) 496.4; "H NMR (400 MHz, CD30OD) 6 7.46-7.35
(M, 4H), 7.31(d, J = 7.7 Hz, 2H), 7.21 (d, J = 7.7 Hz, 2H), 5.14 (brd, J = 8.3
Hz, 1H), 4.77 (br d, J = 8.3 Hz, 1H), 4.61 (brd, J=8.3Hz, 1H), 4.22 (brd, J
= 8.3 Hz, 1H), 2.54 (q, J = 7.1 Hz, 2H), 2.45 (s, 3H), 1.14 (t, J = 7.1 Hz, 3H)

The hydrochloride salt of compound 2A-1 may be prepared using the

following procedure:

To a solution of 1-[7-(2-chlorophenyl)-8-(4-chiorophenyl)-
2-methylpyrazolo[1,5-a][1,3,5]triazin-4-yl]-3-ethylaminoazetid ine-3-carboxylic
acid amide (2A-1; 100 mg, 0.201 mmol) in methanol (2 ml) was added 1M
HCl in diethyl ether (0.20 ml). After stirring for 15 minutes, the reaction was
concentrated, in vacuo, to a foam. The solid was triturated in 95/5 diethyl
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were prepared using procedures anal ogous to those
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using the appropriate startidhg naterials which are
available commercially, prepared using preparations
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J =-N3NHBRH), eHBl (s, 881, 2.38QtN H7.3 Hz, 3H).

The benzenesulfonate salt of compound 2A-1 may be prepared using the

following procedure:

A solution of 1-[7-(2-chloropheny!)-8-(4-chlorophenyl)-
2-methylpyrazolo[1,5-a][1 ,3,5]triazin-4-yl]-3-ethylaminoazetidine-3-carboxylic
acid amide (2A-1; 0.50 g, 1.01 mmol) in methylene chioride (25 ml) was
filtered through a medium sintered glass funnel to remove fine, suspended
solids. The solution was concentrated, in vacuo, to an orange oil, and then
redesolved in methylene chloride (10 mi). Benezenesulfonic acid (153 mg,
0.87 mmol) was added, portionwise, to give a pale green mixture that was
filtered through a cotton plug to give a colorless solution. After stirring
overnight a precipitate formed. The mixture was cooled to 0 °C, stirred an
additional hour, and the solids were collected on a sintered glass funnel to
afford, after drying, in vacuo, the benzenesulfonic acid salt of 2A-1 as a
colorless solid (515 mg, 90%): +ESI MS (M+1) 496.5; '"H NMR (400 MHz,
CD3OD) 6 7.81-7.78 (m, 2H), 7.48-7.33 (m, 9H), 7.23 (d, J = 8.7 Hz, 2H),
5.5-4.5 (v brm, 4H), 3.18 (q, J = 7.3 Hz, 2H), 2.46 (s, 3H), 1.36 {t, J= 7.3
Hz, 3H).

A suspension of the benzenesulfonic acid salt of 1-[7-(2-
chlorophenyl)-8-(4-chlorophenyl)-2-methylpyrazolo[1,5-a][1 ,3,5]triazin-4-yl]-
3-ethylaminoazetidine-3-carboxylic acid amide (1.20 g, 1.83 mmol) in
acetonitrile (24 ml) and water (0.62 ml) was repulped at 75 °C for 16 hours.
The mixture was cooled and stirred an additional 8 hours at room

temperature. The solids were collected were collected on a sintered glass
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Cl / ~~NN3A-5CH3 >480.1 ONH NH2 468.1 3A-6
CH3 C 0 NH2 WD 2004/069837 PCT/ | B2004/ 000269 107

wWEx@apbs3R2 R3 -NRR M5 No. (MrH)+ N 3A-7 ClP¢TAB2@H300269

NNH 550.2 3A-8 C / \ CH31NH 510.1 O NH2 C / NH
3A-9\ H496.2 ONH2 ~NNH 3A-10C / \ H468.0 CO

Zﬂg%].eg% %%ﬁ%&tééﬂryﬁgﬁ(ﬁ yagu%e:%ﬁzgggséf%n% acc::ilt_j|3 sa‘It of 2A-1

as a colorless solid (1.08 mg, 90%).

The methanenesulfonate salt of compound 2A-1 may be prepared using the

following procedure:

To a suspension of 1-[7-(2—chlorophenyl)—8-(4-chIorophenyl)—
2-methylpyrazolo[1,5-a][1 ,3,5]triazin-4-yl]-3—ethylaminoazetidine-3-carboxylic
acid amide (2A-1; 75 mg, 0.15 mmol) in acetonitrile (5 ml) was added a
solution of methanesuifonic acid in acetonitrile (1 M, 0.16 ml), dropwise.
After stirring overnight, the precipitate was collected on a sintered glass
funnel (86 mg). The solids were resuspended in 20:1 isopropyl ether/water
(4 ml) and then stirred overnight at 60 °C. After cooling, the precipitate was
collected on a sintered glass funnel and then dried overnight, in vacuo, at 56
°C to afford the methanesulfonic acid salt of 2A-1 as a colorless solid (83
mg, 93%): 'H NMR (400 MHz, CD3OD) § 7.48-7.38 (m, 4H), 7.34 (d,J=87
Hz, 2H), 7.22 (d, J = 8.7 Hz, 2H), 3.23-315 (br m, 2H), 2.67 (s, 3H), 2.50 (s,
3H), 1.37 (t, J = 7.3 Hz, 3H).

Example 3
Preparation of 1 -[7-(2-Chlorophenyl)-8-(4-chlorophenyi)-

2-methylpyrazolo[1,5-a][1,3,5 [triazin-4-yl]-3-isopropylaminoazetidine-
3-carboxylic Acid Amide (3A-1):

To a mixture of 3-isopropylaminoazetidine-3-carboxylic acid amide
hydrochloride salt (I-3A-1c; 72 mg, 0.361 mmol) and 4-chloro-
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razolo 1 5-a 1 3 5 triazind® | -6 6-dineth -2 5,7 -

triazaspirof 3. 4l octan 8-one (4A-1L. N NCl O N N-N

4A- 1 i xture of I

F- 2 hiBIoPR YD (st BTy y gty eHagIsshingl 1.3 ltriazine

ORI 102 1 hlorid

Sm o[ 1 rgg ?12? mrr}otl)rlnartrgetﬂylfneﬁ % eetpd?r']“el) AT bo ded

;dnscpr@pylethgﬂamhme (@26 énl, QD1rrgde)) dﬁdpvwmal Aftanstirring for 90

P T BeR S ool foin SatifiEp@aueRup dyaricss Wi
FhethyleRd dhloriddl. The EcthbibBa tdbRs whbiedfiéRAbSMas

cool ed and extracted from saturated aqueous
wonpertrated, mc\eacwe antfileer putilied dn exBiotages™vidaeh d2Medolumn

R b wlitpragin Ta&hvisnt, aiRSii Bt Fhef tsuisaRf ol

mtmaﬁaombmrm@maw ghu amdén aedfihuduaf teaffehayiAg. (}1 04
in 15 vacuo, 4A-1 (16 ; 550@1 as an off-white soli.

1851 78%) @wmgolmqsonq TRk 69+ 10 BDNIYR (408 Mz,
§c:p cl) '73716?-75367@‘1‘%)"‘7 A, (/ZT g3 Hz Ay Bgs ﬁ'{')%m)g& 42
4b¥S m) 5J22=(bwn41H)474 73 (bdm, QH;Sh g (bF]m—ﬂrQ 31|1|Z(se%tuplet
E? 26. aaHépillriSatz /Z'% %)f3H)s 1 oezccm? ob& Hanélﬂ) 8- 4-chloro

hen | - razol ol 5-

The hydrochloride salt of compound 3A-1 may be prepared using the

following procedure:

To a solution of 1-[7-(2-chloropheny!)-8-(4-chlorophenyl)-2-methylpyrazolo-
[1,5-a][1,3,5]triazin-4-yl]-3-isopropylaminoazetidine-3-carboxylic acid amide
(3A-1; 104 mg, 0.204 mmol) in methylene chloride (7 ml) was added 1M HCI

» in diethyl ether (0.22 ml). After stirring for 10 minutes, a precipitate began to
form. The mixture was concentrated, in vacuo, to afford the hydrochloride
salt of 3A-1 as an off-white solid (106 mg, 96%): +ESI MS (M+1) 510.1; 'H
NMR (400 MHz, CD3;0D) & 7.48-7.37 (m, 4H), 7.33 (d, J = 8.7 Hz, 2H), 7.23
(d, J = 8.7 Hz, 2H), 3.71 (septuplet, J = 6.6 Hz, 1H), 2.52 (s, 3H), 1.36 (d, J =
6.6 Hz, 6H).

| The compounds listed in Table 2 below were prepared using
procedures analogous to those described above for the synthesis of
Compound 3A-1 using the appropriate starting materials which are available
commercially, prepared using preparations well-known to those skilled in the
art, or prepared in a manner analogous to routes described above for other
intermediates. The compounds listed below were isolated initially as the free
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To a m xture of 4-ethyl am nepi peri di ne-4-carboxylic

acid amde (I-1A-1 h; 25 ng, 0.15 nmmol) in

' I ] (2. s .added . )
GFE oY theh BRAL vl eBbd 8 Thair Eqrfdspancing nuskpchiouide sai
tor-tptifd- chl or ophenyl ) 5
8- (4-chl orophenyl ) -pyrazol o[ 1,5-a][1, 3,5]triazin-4-yl]
ether (1-5A-1 a; 85 ng, Ordgemmol), portionw se.

After stirring overnight, the reaction was extracted
fromwater with ethyl acetate® The conbi ned extracts
were washed with brine, driQQ (MgS™), concentrat ed,
in vacuo, and then purifiedN©onN Chronmatotron using
8-7/2/0.02 nethyl ene chloride/ €(hyl acetate/acetic
acid io as eluant. TheRresdl tNant N&&l i d was extract ed
from saturated aqueous NaHE with ethyl actate, the
conbi ned extracts were thén washed wwth brine, dried
(MyS™) and concentr at ' nsjacuo, to afford 5A-1 (55
mg. 88% as a solid: AP/ MB (Mr1) 510.3; 1H NVR
(400_NMHz, D) 8 8 14- 812 (m 1 H), 7.50-7.37- (m
6H) Examige7. 20 (m, 2H), | 4.39-4/58 (v.br m 2H), WS
4. 45-@032 (v br 2H), | 2.B9-2 /51 (nNRRY), 2. 23-“;_”%4
(m_28) 1.188-1.79 (m |2H), 1/15-1.09 (m 3Hj.(MH*
hydrochl orijde salt of cpnpound 5A—§£1 maylbe prepar ed
28°NFo\ ang

using the f@l I PR pr pcedur e ol utli on of
1-[ 7-3&-Zxhl|o 8- (4€Hhl or oph - pyr azolg¥oly 5-
all1,3,5]trfi azi =4<yT] - 4- et hyl am nopi ne- 4- car box

i di
yl|c acid amde (5A-1; |52 ng, |0.10 mrmlé"g'zi n{met hanol

(15— )r—wgs—added—1—M-HG—in-diethyl ether (0 10

m). After [stirring for| 30 rrin1te§:j he|m xtyre was

copc At goCl—-¢ acuo), l-? the resi gubl\trifqurated

from%g‘i\'g?hyl gi vg:n he| hydr 6¢ch ori de| 496.2
o7 TNH,

3A-4

Cl §£N N/
\@ CHs \ai 5 494.2
, 0 H
3A-5 \@ CHa \a: 5 480.1
o™ N
“~( Vs

Xy NH,
CHjs 468.1
NH

(o) 2

3A-6




25 salt of 5A-1 as a solid (46 ng, 83%: +ESI M (Mtl)
510.3;'H NVR (400 MHz, CD30D) 8 8.22-8.21 (m 1 H),
wQ 282059832 (m 6H), 7.27-7.20 (m 2H), 4. 35-4P@BIK2004/000269

m 2H), 3.05 (br g, J = 7.10Hz, 2H), 2.62-2.54 (m
2H), 2.11 (br t, J = 10.8 Hz, 2H), 1.37-1.32 (m 3H).
WD 2004/ 069837 PCT/1 B2004/ 000269 110 Preparation of
1- 17Examplq or ophq.ggyl )-8 (4 ghl ar opheglgR, "razZol o(MSS-
a] (1, Jggltriazin vl - ﬁwl gm noa di ne-|3- mNhil'w
li¢ Acid Am de (5A-2): -<: N N N NH2
Cl | 5 5A-2
1-[|7- (2- Chl prophenyl ) -84 (4-chl oro% enyl) spyr azol o[ 1, 5-
al[I1, 3,.51trt arn
4-)|]§é\ hyl ani sti dli rfet'3- dar boxyT | c \f}m—z) w2
prepared using procedures anallogou hose
degcri bed above for the|synthesgis of | Conpound 5A-1.
The_conpound was isolated initilally as the friee base
and io then converted to the cqr rgs di ng
hydr ochl ori testing:| +A H(MHl) 482. 1.
anpBA-8 3r ep )f CHs 5101
[-(7-(2-Cnhlor oph 8 (4- cyanophenyi NH
2-1ret hyl pyr azol of , 5 arfl, 3, o 2
5| trtazin-4- ] j rboxylic 15
Acitd Ami de 6A-1): Ni NN~/\Or/N NH2 NH Cl
6A1 ¥y NI;N
3A-9 H DL 496.2
o7 TNH,
¥y |
NH
3A-10 \@ H \% 468.0
o7 NH,
Sy [
3A-11 \@ CHs \j;\NH 476.3
o7 NH,
| < d
3A-12 \\Q}L CHs \%\NH 490.3
o NH,
Sy [
3A-13 @ CHs %“H 492.2
o7 NH,
3A-14 \@ CHs ﬁ/?(,: 448.0
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A m xture of

1-[7-(2-chl orophenyl) - 8-i odo- 2- net hyl pyrazol o[ 1, 5-
W@rGoro@83i tri azi n-4-yl]-3-et hyl am noazeti di ne- BEDEB20@N)N0269
lic acid amde (I-6A-1 a; 2B 50 ng, 0.098 nmol) and
4-cyanopheny|boronic acid (22 ng, 0.15 mml) in

di oxane (0.8 m) and 2M aqueous Na2CO3 (0.2 m) was
purged with nitrogen gasExampIe4

12.5 ng, 0.01
687 000269 111

’ chI oroform the conbined
organlc Iayers vvere washed with brine, dried (MgJSQ4),
and then concentrated, in vaplo, to afford the crude
product. Purification on a @)Oqgrblflash(r) using 0.4%
nmet hanol / 1 % aqueous mhdrom de in chloroform
3 T BA ds a solid: +ESI
er3yNg 7.57 (d, J =
7 47-7.34 (m

ME (M) 487.1;1H
8.7 Hz, 2H), 7.51 (d, :
4H), 7.01 (d, J = 4.6 ) E%,SBQ—I( = 4.6 Hz, 1
H, 5.30 (br d, J = A7 H) , 480(br d, J =87
Hz, 1 H, 4.73 (br d, J 9.5 Hz, io 1 H), 4.18 (br d,
J:87Hz 1H) 264(t 4h-2|=7.0HZ, 2H), 2.53 (s,
_&‘P {X The conpounds |isted
|n Tah? @M B@P&X/?’\A@F‘@C’pﬂéﬁ-&?&ﬂlIQIQphgnyl)aBe(éemlmreﬁhenyl)

AR SR R Sl e

(BAtGir2 Amy, GH0Ehmana) anaQLzblrﬁeﬂh@xﬁmhtégélﬁ%@L 6.1 mmol) in

BRERBLA" ks BERT agbtio RagBdropn) Afiessingataciyotor 1
oo q”bf”g?%?z&*g?%%"%?"ééﬁd cRfaded o SBhEAEE delieblse
Nﬁi"uﬁé 3rvy h/@tilybmeteterﬁdnemmnbmgljtemacw weitd@ieetNgse,),

BB 7 G RPN PR PHEGES 9t BistereaFipslaitasysalymn
%@M%’ Iﬂfﬁthéﬁ@l éﬁ%@tﬁ?@n@krﬁ’&ld@éé‘b}{ﬁm td 8RR SrterryinYy, in
vacud, A3 (16 Mg, 55%) as an off-white solid: +ES] MS (M+1) 508.1: 'H
NMR (400 MHz, DMSO-de) 8 8.60 (s, 1H), 7.56-7.42 (m, 4H), 7.34-7.30 (m,
4H), 4.92 (d, J = 10.4 Hz, 1H), 4.73 (d, J = 10.4 Hz, 1H), 4.43 (d, J= 10.4
Hz, 1H), 4.19 (d, J = 10.4 Hz, 1H), 240 (s, 3H), 1.23 (s, 3H), 1.20 (s, 3H).

Example 5
Preparation of 1 -[7-(2-Chlorophenyl)-8-(4-chlorophenyl)-pyrazolo[1, 5-

all1,3,5]triazin-4-yl-4-eth vlaminopiperidine-4-carboxvlic Acid Amide (5A-1):
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Exanpl e No. R -NRR M5 (M+H) + WO 2004/ 069837
PCT/ | B2004/ 000269 112 Exanple No. R 2 -NRR M5 (M+H) +

W@200006988A-2 Cl O(I _ NH2 \ ¢/NH 532.0 O C NGRIR0000269

NH2 NH 496.1 OCI N 6A-409 NH NHZ 496.1 b4 Exanple

7 Preparation of
Butyl -f 7- (2-chl orophenyl)-8-(4-chl orophenyl)-
2-met hyl p yrazol ofl,5-a/f1, triazin-4-yll-am ne

( 7A— 1o a nktuPé of #- e’ch%ng rﬁw@? ;d%e]f 4- Jé)rngﬁ]cxatc% Snilie

Iam ne (0.17 nl
aﬁyng,t Byt Haminod in (dmne&z/|meamlcPe1(mmhl) wad ddded

‘99?%35 ol (o m?é% I%%?fﬁ%br?fhdf ST ATY—
84(45:m6rbbhangg> yhapide, o84 i&‘ﬁﬁ‘la% 4 3feliBr (BA:4aM BB g,
pggcmm) Restianvwise otifte sthirmgbeemlgﬂntoﬂm sagctiontwds éxtracted
RofCAt Hifh LAY IEtatd 135 combined extracts were washed with
brine, dried (MgSQ,), concentrated, in vacuo, and then purified on a
Chromatotron using 8-7/2/0.02 methyiene chloride/ethyl acetate/acetic acid
as eluant. The resultant solid was extracted from saturated aqueous
NaHCOj3 with ethyl actate, the combined extracts were then washed with
brine, dried (MgSOy4) and concentrated, in vacuo, to afford 5A-1 (55 mg,
88%) as a solid: +APcl MS (M+1) 510.3; "H NMR (400 MHz, CD3;0D) 6 8.14-
8.12 (m, 1H), 7.50-7.37 (m, 6H), 7.26-7.20 (m, 2H), 4.30-4.58 (v br m, 2H),
4.45-4.32 (v br m, 2H), 2.59-2.51 (m, 2H), 2.23-2.14 (m, 2H), 1.88-1.79 (m,
2H), 1.15-1.09 (m, 3H).

The hydrochloride salt of compound 5A-1 may be prepared using the

following procedure:

To a solution of 1-[7-(2-chIorophenyl)—8—(4-chIorophenyl)-pyrazolo[1 ,5-
aj[1 ,3,5]triazin-4-yl]-4-ethy|aminopiperidine—4-carboxylic acid amide (5A-1;
52 mg, 0.10 mmol) in methanol (1.5 ml) was added 1M HCl in diethyl ether
(0.10 ml). After stirring for 30 minutes, the mixture was concentrated, in
vacuo, and the residue triturated from diethyl ether to give the hydrochloride
salt of 5A-1 as a solid (46 mg, 83%): +ESI MS (M+1) 510.3; '"H NMR (400
MHz, CD3sOD) § 8.22-8.21 (m, 1H), 7.52-7.32 (m, 6H), 7.27-7.20 (m, 2H),
4.35-4.23 (brm, 2H), 3.05 (brq, J = 7.1 Hz, 2H), 2.62-2.54 (m, 2H), 2.11 (br
t, J=10.8 Hz, 2H), 1.37-1.32 (m, 3H).
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several nore hours of stirring, the resultant solid
was collected by vacuum filtration, and then washed

wowdoh/oemser and a smal |l anount of isopropyl WPCT/IB2004/000269

2004/ 069837 PCT/ 1 B2004/ 0002869 113 al cohol to afford
7A-1 (46 nmg, 77% as a solid: +APcl M5 (M+1l) 426.2;'H
NVR (400 MHz, CD39D) 8 7.51-7.30 (m 6H), 7.22-7.18

g’%ﬁi% %; 70

=)/F B mriaz(m-a&/ll-&etﬂ vlam'lnc%zldlidin%l:[?-caﬂbomfﬁc FRIPAIES (5A-2);
listed in Table 4 bel ow were prepared using

procedures anal ogous to thqg€ gescri bed above for the
synthesis of  Cogpoynd 7A—1 usiljng t heoappropri ate
vaiN-abl ¢ comercial ly,
prepared using preparations }@el | - N6, t hose
skilled in the art, or repared i n NH manner anal ogous
to routes described abg ot her o internedi ates.
Table 4 N N C ! |\ 4 Nﬁh C  Exanple No.
-NRR M5 (M+H) + 7A-2 440. 0453.1 7A-30-""1 O 7A-4
IN/477.1 H 7A-5 ~XN ~NJ 48871 H WO 2004/ 069837

PCT/ | B2004/ 000269
1-[7-(2-Chlorophenyl)-8-(4-chlorophenyl)-pyrazolo[1,5-a][1,3,5]triazin-

4-yl]-3-ethylaminoazetidine-3-carboxylic (5A-2) was prepared using
procedures analogous to those described above for the synthesis of
Compound 5A-1. The compound was isolated initially as the free base and
then converted to the corresponding hydrochloride salt for testing: +APcl MS
(M+1) 482.1.

Example 6
Preparation of 1-[7-(2-Chlorophenyl)-8-(4-cyanophenyl)-

2-methylpyrazolo[1,5-a][1,3, 5]triazin-4-yl]-3-ethylaminoazetidine-3-carboxylic
Acid Amide (6A-1):
A

N
N= | .0
Oy
= NH,
O

6A-1
A mixture of 1-[7-(2-chlorophenyl}-8-iodo-2-methylpyrazolo[1,5-

aJ[1,3,5]triazin-4-yl]-3-ethylaminoazetidine-3-carboxylic acid amide (I-6A-1a;
50 mg, 0.098 mmol) and 4-cyanophenyiboronic acid (22 mg, 0.15 mmol) in
dioxane (0.8 ml) and 2M aqueous Na>COj3; (0.2 ml) was purged with nitrogen
gas. Tetrakis(triphenylphosphine)palladium (12.5 mg, 0.01 mmol) was added
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114 Exanple No. -NRR M5 (MtH)+ 7A-6 N N~ 517.4 N J
OH 7A-7 1/ \ 548.1 F 7A-8 492.4 H N O 7A-9 556.2 N

W@RD04/P69830 544.5 WO 2004/ 069837 PCT/ | B2004/ 000PGR1B22043000269

Exanpl e 8 Preparation of (N11S,4S) 5-f7-(2-Chl orophen
yl)-8-(4-chl orophenyl) 2-meth yl pyrazolof 1 5-a7f |

angdbe BB wiisl a0 o B §foprdays( Aftet 550Kng o Rorm
@mpetdteie, AdmPlufe wis e@(trgbf@dif’r@m%ater with thoroforg1 the

2, 5- dlazablcyclo[Z 2. 1] hept ane- 2- car boxyl 1 ¢ ac
cembings giganisleyers werenyashed withrwing, andd (MgSO4) and then

I 94 m

@bbﬁé’rﬁé&ﬁé@f o \;o% 0?%‘&%%}8? Grude Qla)élgj&t nBPm |cat|on ona
@-Ohhﬂ)lﬂa@(@mélﬂg @M%frﬁéﬂ@hﬂ/) %Ba(ﬁli’eol.@ ammonlum h droxide in

Florophenyl ) - 2- met hyl pyrazol o ; [1 i azl ne
ehlogololimas qlggntn:@jforgeggéA- (23 mg, 48%) as a sohd +ESI MS (M+1)
487.1; "H NMR (400 MHz, CDCl3) 6 7.57 (d, J = 8.7 Hz, 2H), 7.51 (d, J = 8.7
Hz, 2H), 7.47-7.34 (m, 4H), 7.01 (d, J = 4.6 Hz, 1H), 5.39 (d, J = 4.6 Hz, 1H),
5.30 (brd, J=9.5Hz, 1H), 4.80 (br d, J = 8.7 Hz, 1H), 4.73 (br d, J = 9.5 Hz,
1H), 4.18 (brd, J = 8.7 Hz, 1H), 2.64 (t, J = 7.0 Hz, 2H), 2.53 (s, 3H), 1.17 (t,
J=7.0 Hz, 3H).

The compounds listed in Table 3 below were prepared using
procedures analogous to those described above for the synthesis of
Compound 6A-1 using the appropriate starting materials which are available
commercially, prepared using preparations well-known to those skilled in the
art, or prepared in a manner analogous to routes described above for other
intermediates. For the preparation of Compound 6A-4, the Pd-mediated
coupling was performed overnight in dimethoxyethane using (1,1’-
bis(diphenylphosphino)ferrocene)dichloropalladium(ll), dichloromethane
complex as catalyst.

Table 3

Py
DO

l
—N

R NRR'

Cl

Example No. R? -NRR’ MS (M+H)+
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mol ), portionw se. After stirring overnight, the
reacti on was concentrated, in vacuo, to '/2 volume

w@ea406s887 puri fi ed on a Bi ot ageTM Fl ash 12M coPCmTB2004/000269

using 0-3% et hyl acetate ialhethylene chloride to
afford 8A-1 (200 nmg, quantitative) as a solid: +APcl
M5 tHNl\ke(étuu VHZ, ) 7 34
(m %ﬁéh\pﬁé&{ d, 8.3 Hz| 2H) 21 (Tiﬁs;ﬁ‘éf-Hé+
Hz, 4. 60 2}é6 (sOBH) 2.10-1.99
(br m 2H) 1.5 ounds listed in
Table 5 e_%ow W usi pr dur es

anal ogous To th aboveNHor the syrﬁ?ﬁe%l S
of | Conpound 8A g t approfpriate sftarting
materi al s which are avail ablle 20 omrercijal |y,

nl lenen

ox A H + + t
pr eparet—usi-rg—preparatons—weH—krepn—+e—these

skiJ]led in the | art, orCIprepal;ﬁg nner anal ogous

to youtes descrj bed abeve for oth 'Np,t er medi at es.
The; comBdsBds || st é I ow were 1S bat ed |i nitis@e.y as
thel free base [and \theh3generally nvertied to their

correspondi ng hydrochl ori de [salt gfor testing. 25 WO
2004/ 069837 PCT/ 1 B2004/ 0002609 116 Table 5 Ni N C N

NRR -N C  Exjanple No. -NRR_ /M5 ( + | 8A-2 466.4 H
8A-B ~XN H F -'PY,© 452. 0 F@iN ‘[ 41201 H S5

NH
Exanpl e Q 4 2 496.1

NH

(

¥

Example 7
Preparation of Butyl-[7-(2-chlorophenyl)-8-(4-chlorophenvyl)-
2-methyipyrazolo[1,5-a][1,3, 5]triazin-4-yl]-amine (7A-1):

A

N °N
cl !
—N
e
7A-1

To a mixture of butylamine (0.17 ml, 0.15 mmol) and diisopropylethylamine
(0.037 ml, 0.21 mmol) in DMF (0.75 ml) was added a solution of 4-chloro-
7-(2-chlorophenyl)-8-(4-chlorophenyl)-2-methylpyrazolo[1,5-a][1,3,5]triazine
(I-2A-1b; 54 mg, 0.14 mmol) in DMF (1.3 ml). After stirring for 40 hours, the
reaction was treated with water, dropwise, until a precipitate formed. After
several more hours of stirring, the resultant solid was collected by vacuum

filtration, and then washed with water and a small amount of isopropyl
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Preparati on of 7-(2-Chlorophenyl)-8-(4-chlorophen
yl)-4-f(1 S 4S5)-2 5-

walr@aatissycl of 2. 2. 1l hept - 2-yl | - 2- net h i pyr azol pET/1B2004/000269

5-alfl 3 5ltriazine HydrodWoride Salt (9A-1): N N
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avai l able comercially, prepared using preparations
wel | -known to those skilled in dhe art, or prepared
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724

Cl
Example No. -NRR’ MS (M+H)+
X
7A-2 N/E 440.1
X
7A-3 N 453.1
(N
AU
7A-4 ¥ AN 4771
H
S,
7A-5 NP 483.1
H
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-NRR M5 (MtH) +

N 439.2 H N H9A-3 451.3 NH2 WO 2004/ 069837
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543.3; 1H NVR (400 MHz, CD30D) 8 7.50-7.36 (m 4H),
7.32 (d, J =8.3 Hz, 2H), 7.21 (d, J = 8.3 Hz, 2H),

wal2®8/0¢9887 s, 1 H), 3.62 (s, 2H), 3.11 (g, J = FCBIB26i4/000269

2H), 2.46 (s, 3H), 2.18-2.215 (br m 2H), 1.30 (t, J =
7.5 Hz, 2H). 20 The conpounds listed in Table 7 bel ow
wer e prepared usi ng procedure; gnal ogous to those
de_scrl bed above for the Conmpound 10A-1
Qiﬂ_rE aibh cfi‘g%‘i%g'53;7%23bﬂf&rb@ﬁeﬁéﬁl—@%ﬁ%lﬁo&ﬁhé@l@ e

asing preparations
Relnethuhowwazolo/ 1, beadld . 3 kittidzid-4-yw]-LHediazabioyclof?. @gkh

n ‘al descri bed 25 above for
----- & petds 1 OA-9 and 1 OA-10 were
[ soI at ed WO 2004/ 069837 PCN;{IBZOOM 000269 119

initially as the free base d then converted to their
correspondi ng hydrachl ori
'J", N NI CI ‘,-‘

al|§I

e No. -NRR M
MtH) + *-N | OA- 2 : @'~, I OA-3 H N 521.4
HN ITOA-4 HN _ 555, 4=N N

for testing. Table 7

8A-1
To a mixture of 2,5-diazabicyclo[2.2.1]heptane-2-carboxylic acid tert-butyl
ester (78 mg, 0.40 mmol) and diisopropylethylamine (0.094 ml, 0.52 mmol)
in methylene chloride (2.5 ml) was added 4-chloro-7-(2-chlorophenyl)-8-(4-
chlorophenyl)-2-methylpyrazolo[1,5-a][1,3,5]triazine (I-2A-1b; 135 mg, 0.35
mmol), portionwise. After stirring overnight, the reaction was concentrated, in
vacuo, to ¥z volume and then purified on a Biotage™ Flash 12M column
using 0-3% ethyl acetate in methylene chloride to afford 8A-1 (200 mg,
quantitative) as a solid: +APcl MS (M+1) 551.2; "H NMR (400 MHz, CD3OD)
§7.50-7.34 (m, 4H), 7.32 (d, J = 8.3 Hz, 2H), 7.21 (d, J = 8.3 Hz, 2H), 4.60
(brs, 1H), 2.46 (s, 3H), 2.10-1.99 (br m, 2H), 1.50-1.40 (m, 9H).

The compounds listed in Table 5 below were prepared using
procedures analogous to those described above for the synthesis of
Compound 8A-1 using the appropriate starting materials which are available
commercially, prepared using preparations well-known to those skilled in the
art, or prepared in a manner analogous to routes described above for other
intermediates. The compounds listed below were isolated initially as the free
base and then generally converted to their corresponding hydrochloride salt
for testing.



O ~(N ITOA-5 HN529.3 0 HN 10A-6 H N 557.3

0,s~-( 0 WD 2004/069837 PCT/|B2004/ 000269 120
weE2@apbs3No. -NRR M5 (MFH)+ H N 10A-7 H N SEGI/BB2064/040269

O NI 10A-8 LN.S ~ 545.4 110 |-N~ 10A-9 ~N. S' o0

531.4 1-0'"// 10A-10 517.4 z~-o0 Exanple 11

Preparati on of

4-(1-tert-Butylazetidin-3-yl oxy)-7-(2-chl orophen yl)-

8- 4-chloro hen 1-2-meth | _razolo 1 5-a 111 3 5
J' NNTeble5) nO -'N

] N%LII\I
“ Q 7 NJ\NRR'

triazine 1I'A-1 :

/
—N

o8
Example No. ‘NRR' MS (M+H)+
F
8A-2 Q{T/\K ~ 466.4
F
F
8A-3 S{N/YF 452.0

8A-4 gN/k 412.1
H

5 Example 9
Preparation of 7-(2-Chlorophenyl)-8-(4-chlorophenyl)-4-[(1S.4S)-2,5-
diazabicyclo[2. 2. 1]hept-2-yl]-2-methylpyrazolo[1,5-a][1,3,5]triazine,
Hydrochloride Salt (9A-1):

NJ\N |
cl M H,
7 5\1 N
=N
AN
e
“2HC

10 9A-1

To a solution of (1S,48)-5-[7-(2-chlorophenyl)-8-(4-chlorophenyl)-
2-methylpyrazolo[1,5-a][1,3,5]triazin-4-yl]-2,5-diazabicyclo[2.2.1 ]heptane-

2-carboxylic acid tert-butyl ester (8A-1; 200 mg, 0.36 mmol) in methylene
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15

cl 511 A-1 To a solution of
1-tert-butylazetidin-3-ol (19 ng, 0.15 nmol),

wa2eb406%3abi cycl o[ 2. 2. 2] octane (11 ngy, 0.10 nmed1/1B286uA00269

di i sopropyl ethylamne (0.026 m, 0.15 mmol) in
tetrahydrofuran (1 m) was added 4-chioro io

EyeReb BT e 4 BREBRBRN s AT BRI 57! .

P@Tﬂ 13BPOWA). mzeﬁrrngdve(rhrghAfthe bga(gibm@as %oﬂa@erﬁmbh, in
Qrtion e stirr or a t he reacti on
Rkl AL BEn shltiStec T ohcligfylothef kot SAed (80 moco%) as

3l 0
ALcRaB BEPIRT M- T) 5131 APNR 0 2 eBRotT BF ke Y ae (m,
ébi )i 8324APd = zMstMﬂa) 4&?;5 @: J:H‘BM(ZIIQPM(S 51H?)D§<é®(d J

2i08%2 415, 455 @gly "0 @dﬁznﬂék 258 6,6 Bed i oy =
31820H§ ‘7}56(2“18@% =3163143. frﬁ m 2H, 2.60 (s, 3H),

conpounds |st ed in Table 8 bel ow
t h
3‘22& ﬁ’[}sﬁ%"ﬁ% e T R L e
pioketiues agalbheus fipthosei ddiserisé @ abbog fcﬁfethe@ymr%s\l@bfs h
av |£ﬁl e commercially, prepared using
bompaunt 94 yaing theenpropsBietiae nganaterials whichaer available
SO MR roParbd BNG orabAbAGAY el kot 51 dES k| BRY the

above for other inter
art; oNoregaredLih Ertarples aNalogolR tvBoltets idescribdd Abdvélfor other

%?grr#ediates.

Table 6
A
cl
Q 7 ?IJ\NRR'
=N

o

Example No. ‘NRR’ MS (M+H)+
9A-2 N/\ 439.2
NH
¥ H
N
9A-3 Q 4513
HUNH,
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O 11 A-3 N~ 468.4 ~o~ WD 2004/ 069837
PCT/ | B2004/ 000269 122 Exanple No. -OR M5 (M+tH)+ N

wa 200/069837/ / [ /| 530.2 Exanple 12 Preparati on of PCT/IB2004/000269

7-(2- Chl or ophenyl - 8- (4- chl atophenyl ) - 4- et hoxy-

2-met hyl pyrazol o[ 1,5-a][1, 3,5]triazine (12A-1): N N
Cl -N A 5 12A-1 To a solution of

4-chl oro- 7- (2- chl or ophenyl ) - 8- (4- chl or ophenyl ) -

2-nmet hyl pyrazolo[1,5-a][ L 3,5]triazine (1-2A-1 b; 20
my, 0.051 mmol) in et haﬁé’?"lﬁlerﬂo) was added NaH (60%
§bRBf [ 15,918)-7-2

After stirring ) ) ! . .
N2 abicTtle[2. Bdfilliapd-2nal-pyeshotel\aed i n

ddidethangsulionyilh2. Svdieg ;
t,l}),y -ez.eh ide, filtered through a 0.45 pm di sk,
%Mted to afford 12A-1 (18 ng, 88% as
a solid: +APcl M5 (MF1l) 399.1;'H NWR (400 MHz,
cb2Cl2) 5 7.50-7.37 (m 6H, 7.24 (d, J = 8.7 Hz,
2H), 4.80 (q, J = 7.2 Hz, BH),N2.63 (s, 3H), 1.57 (t,
J 15 = 7.1 Hz, CBH D 204/9%\9 4| PCT/ 1 B2004/ 000269
123 Exanple 13 Prepg ¢ of" 7-N2-/Shloro hen | -8-

4-chloro hen v!)-4 -iso ro=ox - Z- \h _
vl pvrazol of | , 5-al (1 3 5Ltfi azi ne ('13,9:3\ N N
cl o'%

10A-1

To a suspension of (1S,4S)-7-(2-chlorophenyl)-8-(4-chiorophenyl)-
4-(2,5-diazabicyclo[2.2.1]hept-2-yl)-2-methylpyrazolo[1,5-a][1 ,3,5]triazine,
hydrochloride salt (9A-1; 24.3 mg, 0.0463 mmol) in methylene chloride (1 ml)
was added diisopropylethylamine (0.028 ml, 0.16 mmoi), followed by a 0.56
M solution of ethanesulfonyl chloride in methylene chloride (0.1 ml, 0.056
mmol). After stirring overnight, the reaction directly loaded and then purified
on a Biotage™ Flash 12S column using 0-20% methanol in methylene
chloride as eluant to afford 10A-1 (18 mg, 72%) as a solid: +ESI MS (M+1)
543.3; "H NMR (400 MHz, CD3;0D) 6 7.50-7.36 (m, 4H), 7.32 (d, J = 8.3 Hz,
2H), 7.21 (d, J = 8.3 Hz, 2H), 4.58 (br s, 1H), 3.62 (s, 2H), 3.11 (9, J=7.5
Hz, 2H), 2.46 (s, 3H), 2.18-2.21 (br m, 2H), 1.30 (t, J = 7.5 Hz, 2H).

The compounds listed in Table 7 below were prepared using
procedures analogous to those described above for the synthesis of
Compound 10A-1 using the appropriate starting materials which are
available commercially, prepared using preparations well-known to those
skilled in the art, or prepared in a manner analogous to routes described

above for other intermediates. Compounds 10A-9 and 10A-10 were isolated
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Example 11

Preparation of 4-(1-tert-Butylazetidin-3-yloxy)-7-(2-chlorophen vl)-

8-(4-chlorophenyl)-2-methylpyrazolo[1,5-a][1,3,5]triazine (11A-1 ):

O

N
!
—N

-

1A-1

L D*

To a solution of 1-tert-butylazetidin-3-ol (19 mg, 0.15 mmol),
1,4-diazabicyclo[2.2.2]octane (11 mg, 0.10 mmol), and diisopropylethylamine
(0.026 ml, 0.15 mmol) in tetrahydrofuran (1 ml) was added 4-chloro-

10

7-(2-chlorophenyl)-8-(4-chlorophenyl)-2-methylpyrazolo[1,5-a][1 ,3,5]triazine



10

15

io the instant invention can be evidenced by activity
in at |east one of the protocols described

whegoeiossat ow. The fol |l owi ng acronyns are used PCI/IB2004/000269

protocol s descri bed bel ow. 1BSA - bovine serum al bum n
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osphat e SuBCUL afcoUs po - ©
|Frlrasfam icotumaalusingv20-400 e&ybamahta)mvlmnanesubmfford 11A-1

(G5 08 3 ol SBBEAO ey oA 1 FERMER caoo

hyl
&%aﬁlgyzg:?e- ?car(g‘gxanj gélgmr‘}éc [le’oﬁlzd%H) a7v%f'l(db‘ll ?(la_lr%
’*‘“ﬁfs{“"“a'““?”?”ﬁﬁ“ﬂ?’ﬁw?yﬁ“% T har oy a0
ra e - - di me e -2-[5- r oxy-
’Z—-%éi&hég'boi%é - cycl o%exylp] yphenol avZ\i I abl)/e from
NEN Life Science Products, Boston, MA. WD 2004/ 069837
PCT/ | BYeoenropowts listed imiiable 8 below wegreprapaied usifg) - i

e B o G AMIEON e B b
Etdmpmmd &1AMUsinglthe @bpt@nm@mm@mdteﬂaledvhlﬁh ahe
%tl?e section bove were tested 5 jn the CB-1

6rcomrﬂaw@ aBERAMBE USINY AIREAtSIARS UMLK RR WL ita dipse
ﬁﬂ%@ in #e BHNGY Bn%g%?édi 4 'n%ﬁér%bfbg%%%thﬂeu{%%%ég&lbed
ose conpounhds having an activ hen
tabove dori sthehint@Baddigiety [ 355] Bi nd| ng Assay and the
CB-2 bi ndi ng assay descri bed below in the Biol ogical
Bi ndi ng Assays section. Sghbki&d conpounds were then
tested in vivo using one or nore of

N/

Example No. -OR MS (M+H)+

11A-2 N 508.4
e

11A-3 J\ 468.4
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o the functional assays described in the Biol ogical
Functi onal Assays section below In Vitro Biological

WAS®aPeIsBl oassay systens for determ ning the QBT/IE20EH000269

CB-2 binding properties an2k pharmacol ogi cal activity
of cannabi noi d receptor | i gands are i s described by

Roger G R s “Pharrracol-ogy Canpabinoid

Recept or %édé\ﬁg%hl rrent I\/é?#c:l naI (hM&M”ﬁ)"‘G,

635-664 |(1999) and in /yt;\lbim (U % Apptictation
kS

No. 07/564,075 filed 8.N ijncor por at ed

herein by re epnce) . e ow\ng assay
desi gned t gg?egt cojrpounds t ha if bi t%%ét he
bi ndi ng |of [3H] SR141[7/16A (sel ec  fadi ol abel ed [CB-1
l'igand) jJand [3H] 5-([, 1-di net hyl
hept yl ) - 2-[ 5- hydr oxy- 2- (3- hydroxypr opyl)-cyctohexyl ] -p
henol ([3H CP-55940; radi ol abel ed CB-1/CB-2 |igand)
to their respective recepig ;,.é) CB-1 Receptor

z gr ain

Bi ndi ng Protocol 25 Pel Free s (available from
E&mg@ze;wommnme&m@h/ormm)a&)em@m cut up
aNg buffer (5 MM Tris

5179t r oned at hi gh speed
. The honpgenate was
then spun at 1,000 X g for 5 mjpnutes at 4 C. The
supernatant was recovered andNTemri fuged at 100, 000 X
G for 30 1 hour atCi{4 & s then
re-suspended in 25 ni THE (26 nK is, pH=7.4, 5
nmM MgCl 2, and 1 nM EDTA per pnai n used. A protein WO
2004/ 069837 PCT/ 1 B2004/ 000289 127 assay was perforned
and 200 | of tissue tota )20, g was added to the
assay. The test conpoundX wre diluted in.drug buffer
(0.5% BSA, 10% DMSO and TME) and then 25 | were added
to a deep well polypropyl ef2A-b plate. [3H SR141716A

55° 1 TR A S 4 BRES 1 borermioR VAo s Bhioierhiiwas

2remethylipyradelc 1B5-a¢1 Bl tr%ﬁn’@ 2048 3
?Encentra |c§ﬁ an thgﬁ (ﬂuf rat %ﬁ?? 0?1 gnsnl]%lﬂ

anglddrpMas addesh blaht (Gé)t% dlsnﬁa%ioadmledt 2 g, R0 hanel),
PdtoRRECAfter stirring for 6 hours, the reaction was concentrated, in

vacuo. The residue was redisolved in methylene chioride, filtered through a
0.45 ym disk, and then concentrated to afford 12A-1 (18 mg, 88%) as a
solid: +APcl MS (M+1) 399.1; "H NMR (400 MHz, CD.Cly) & 7.50-7.37 (m,
6H), 7.24 (d, J = 8.7 Hz, 2H), 4.80 (q, J = 7.2 Hz, 2H), 2.63 (s, 3H), 1.57 (t, J
= 7.1 Hz, 3H).
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were covered and placed in an incubator at 20 C for 60

m nutes. At the end io of the incubation period 250 |
wo@booghens3buf fer (5% BSA plus TME) was added tRCT/IB2004/000269
reaction plate. The plates1ere then harvested by
Skatron onto GF/B filtermats presoaked in BSA (5

mg/ M) plus TME. Each fil shed tw ce. The
fllters were dried overm%‘%ﬁ'%n"

he norning the

plchisroBeérm -4#§6B ‘opBY ter

. A i FREA <22 zn-1Ri ndi ng Pr ot ocol
Hurran errbryonl c k| dney 293 (HEK 293) cells transfected
with the CB-1 receptor cDNA (optained fromDr. Debra
Kendal I, University of _Conneg®igut) were harvested in
honogeni zati on buféie O\ MM EDT 1 m\/l 20 EGIA, 10
nmV Na Bi car bonat e, Se~¥nhNbi tadr pH = 7.4), and
honogeni zed wi th a DounCe Hogﬁem zer "The honogenat e
was then spun at 1,000X g ffor 5 mnutes at 4 C. The
super nat ant was recovere entrifuged at 25, 000X
G for 20 mnutes at 4 C ¢ pell et was then re-
suspended in 10 m of honopgeni zation buffer and
re-spun at 25,000X G for 2Q3A51m nutes at 4 C The
final Eel#et was r

Tris TR&IUSPeSNOA: ﬁﬁlo&%ﬁ’f@rc'mlw@p@enfamg@ oNarphony
E@T@ﬂﬁylpﬁréﬂdﬁ[@'ﬁla@‘ﬁ%@]tné%%d A9p® e, gr@ OZQQz]i_h]rﬂ{;lé Iy

tissue totalin
'é@ﬁfﬂﬂm@é SAJ@H)ewass Edd@dl sokid Nalrgcm(f:eo nr(g) 15%3&94) ér&%he

dd t d
@Wpr opyl &n Oa%gadpk@toé( e”['%h %%@?F@!\ tﬁﬁguan?@em%smms
@ S0i rpgheveheitbiictéd bH HitBRDNPAMS thEViRrafNWasg e%ohcé@?@tﬁd in

added to the plate. The plates were cover aced

YaruRp QGU@/%@@@S@@@) | BEosusEreiresolids Svarn. amaatmi foom

f th bat i
é‘g)éettrul%gtej@ag%o?@ NEHQ’C%%\%/H ﬁl@?l ké?:gf/aﬂ%s% pqrggnl yer\%é/ggr% dried
(MB@;)tand ﬂnenrc&nmtantratqm n eacudlhe gpledd eBliderise E&ﬁBlned

h Bvesteg Skatron onto GF/B filtermats pr esoaked
(A Bant P e ol Hitagecash 11954 cobisiniasng d-10%

étMICéi;etJﬂéGlanelxhﬁé§ tNEH6r P Sk 18@(] %ﬁré‘dy&g%F Anoff- White solid:

nor ni ng t he ['ters were Toumt

S Il SaM:TN) mmﬂerr\lm(nommr& CmJBI5d KI50E BRI i6HH, 7.24
@ TEFHM o8 A sephipict, J = 6.2 Hz 1H), 2.62 (s, 3H), 1.55 (d, J =
6.2 Hz, 6H).

The compounds listed in Table 9 below were prepared using
procedures analogous to those described above for the synthesis of
Compound 13A-1 using the appropriate starting materials which are
available commercially, prepared using preparations well—known to those
skilled in the art, or prepared in a manner analogous to routes described
above for other intermediates.



CB-2 Receptor Binding Protocol Chinese hanster
ovary-Kl (CHO- K1) cells transfected with CB-2 cDNA to
w@ oivta69set from Dr. Debra Kendal |, University BET/IB2004/000269

Connecticut) were harvested2d n tissue preparation
buffer (5 MM Tris-HCl buffer (pH = 7.4) containing 2
nM EDTA), polytroned at hi gh speed and kept on ice
for 15 mnutes. The honpgenate was then spun at
1,000X g for 5 mnutes at _g C The supernatant was
recovered and centrifuged h@P%0d, 000X G for 1 hour at
4 C. 15 The pellet was then re-suyspended in 25 nml of
TMVME (25 mM Tris buffer (pH = 7. containing 5 mM
MyCl 2 and 1 nM EDTA) per,_brai nNgSed. A protein assay
was perfornmed and 20G tisgue 1otaling 10 g was
added to the assay. T S /coy‘i"poufhs were diluted
in drug buffer (0.5% BSA,~ 10%)=20 DVSO, and 80. 5% TME)
and then 25 | were added tag e deep well

pol ypropyl ene plate. [3H 340 was diluted a

i gand buffer (0.5% BSA a % TME) and then 25 |

were ad to each well at a concentration of 1 nM A
BCA pr ot|eibxampleyNeag used t-ORlet er ni neMSM+H)+
appr opr ifate—ti+sste—goncent+raten—and 2001 of th

tissue at th&3Agbropr|i ate}'%}m\en(r ati pn was$325 added
to the plate. The plates were covered| and placed | n an
i ncubat or at C for 6Q mautes. At|the he
i ncubat ifon pé?‘i&bd 25( “%fo st p buffer (égf%s us
TME) was added—to—the .cauiu.. prate—Fhe—pl ﬁfﬂc wer e
t hen harvested by Skatron format onto GF/B filtermats
presoaked in BSA (5 ng/%n;l(%@pl us TME. Each filter was
washed twi ce. The filter le &#i ed 30 overni ght. The
Pidpapsforef B-(21t5Ho
count er. CB(l blP@@”gg@?—%@%@ﬁmﬁg noh; %gﬁ;ﬁ%@é%
thepgswofy ) dirigia ere prepared from
CHOKl ceIIs stably transfectj: with the human CB-1
p

receptor cDNA. Menbranes were |prepared fromcells as
described by Bass et al, in ﬁntlfl cati on and
HOVR Jonmai] ost 8t| n ant agoni sts,”
0 TR9- (\1:9'96). 5 GIPy
re pesfornid in a 96 well
dupl i cat e usi ng 100 pM
e é)ler wel |l in assay

Mol ecul ar Phar nacol og
[ 35S5] binding assays W
Fl ashPl ateTM fornat in
GIPy[ 355] and 10 pg nenb

14A-1

10 To a mixture of 4-chloro-7-(2-chlorophenyl)-8-(4-chlorophenyl)-
2-methylpyrazolo[1,5-a][1,3,5]triazine (I-2A-1b; 100 mg, 0.257 mmol) and
tetrakis(triphenylphosphine)palladium(0) (15 mg, 0.013 mmol) in DMF (0.8
ml) was added tributyl(1-ethoxyvinyl)tin (130 mg, 0.36 mmol) in DMF (1.5
mi). The reaction was degassed (3X) by pulling a vacuum and refilling with

15 nitrogen. After heating at 100 °C for 1 hour under nitrogen, the reaction was

cooled and then extracted from water with ethyl acetate. The organic layer
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buffer conposed of 50 MM Tris HCl, pH 7.4, 3 nmM MyCl 2,
pH 7.4, 10 "M Md 2, 20 nM EGTA, 100 mM NaCl, 30 M

W@D4/09837 % bovi ne serum al bum n and the fol | BOU/MP004/000269

protease inhibitors: 100 pd?iM bacitracin, 100 io g/m
benzam dine, 5 g/m aprotinin, 5 g/m |eupeptin. The

AR Wadhio WA 2= spRlatoR iR it ey VAT tina Mas Q).
fie middureewaamoncbnirdtedgiyaduoh ahd puriiind av a BistaggonFiish
gﬁ&ﬁ%m 10 :}_{bo Aﬁ)_‘szgs vverer\/\tgsrfor nmed at 30 C for
HIUMN 45ia0 RO REIVAPERRIR Inkexanesda afiand Produgd44c] as
BQRAAY5S B, Uathnures ST Ak 'ANGIR Moz €D:0D) 5

bi ndi ng wa quant | gsing’a
K5 6158t (an,BES) 7c (@)lat BNz 02y 6.26 (g £r3.3 HEVMBY, 5.19 (d,

& d..  lLnve agopni smwas neasured in the absense
5 Sa9st)) 45 & ol P Dot Hfe .ot 1ty = 7.1 1z
BHgt ocol CHO-K1 cells co-transfected with the human
CB-1 receptor cDNA 20 (obtained fromDr. Debra

Kendal | , Uni ver si RGUt he

prom scuous G pr cﬁ%ﬁlﬁmgggg\@%bg‘ge?;ﬁﬁhéhl s assay.

Cel | sThenxilify eftthd céfpdupds fittie pevsame tnaintidA P the pldctice of
ol | agen coated 384 wel| black clear

cwel | ) A
fheinglany invetionsandbe eyidensd by estvion Breasiane wiithe
B aig ulsibod I0IERE, JrRERwL sEMUES e egd n the

p@toeoly deToribed belew. wer e t hen washed 3 tinmes with

HEPES; huf f er.ed sal in containing probenicid; 2.5 m\
tore -%9(\@@§§ewg_a B 20 min the plates were

addedpisOhaiifetiuifestide dual |y and fl uorescence
| evel s was contiriuously nonitored over an 80 second

per i oBDTéonpihylenedigmineitetiacetior acidmde si nul t aneousl y

to al 4 fit seconds of 30 baseline.
Assay%%%?ﬁ@%b?%@?%@'rq%&??ﬁﬁ i cate and 6 point
conceRETA i Gty I rRSGIESDISBLaAR 'A&Y N,RN'A@ABrahcetic

conpounds wer & subsequently WO 2004/ 069837
g/ | B2004/ 000269 130 chal | enged with 3 MWN

55, 21 ( [ o a. were anal yzed using G aph
Pad P(r%lDé%m ag%%t?]ggﬁeoq{%ésq%%r se A onists The foll ow ng
cycl i sc Abib@asaagou ot ocol using intact cells was used
to 5 determ ne inverse agonist activity.

po - orally

ip - intraperitoneal

icv - intra cerebro ventricular

iv - intravenous

[PHISR141716A - radiolabeled N-(piperidin-1-yl)-5-(4-chlorophenyl)-
1-(2,4-dichlorophenyl)-4-methyl-1H-pyrazole-3-carboxamide hydrochloride
available from Amersham Biosciences, Piscataway, NJ.

[*H]CP-55940 - radiolabled 5-(1,1-dimethylheptyl)-2-[5-hydroxy-
2-(3-hydroxypropyl)-cyclohexyl]-phenol available from NEN Life Science
Products, Boston, MA.
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Cells were plated into a 96-well plate at a plating
density of 10,000- 14,000 cells per well at a

w@omvgeenssat i on of 100 pi per well. The pl at es MET/EB2004/000269

i ncubated for 24 hours in a@&7 C incubator. The nedi a
was renoved and nedia |acking serum (100 I) was

o AN DA Gp B 1o BHARb Eiphehii e iciocpbBEhsn-
ddvethyl-0 Hepyrazolet B-caflsdxanvied dvildle fraph ToRfs ™ CEWWR:?' MO.

(1: 10 stock solution (25 nM conmpound in DVSO)
50% DMVBQ PBS) diluted 1 OXin PBS with 0.1 %BSA

Af ter Allici ¢ abhidduhas I%@zd% EHé E%( %g{e&éorf 8%\2% were tested

Forskolin was a the
Hutet CBriareceptari mudleg amsag below. The wadhgoukis prouRea range

b Bncitadvliestibino-Fal Bt S50 rBl. shore p{;&%%@%?%afy% an

2 20 il st AL B 26, B gy anc

thsi @Bo%brndmgjassay destrived U\éﬁ)wunggm gﬁ@ifwiﬁmﬂm /Qs%!t h‘é?s
VP ed follown e

R O eBER) Compin s e thated: o q weingaresprimpre of

e fuh@tltﬁﬁal@sséy@de%l‘?oé‘oolﬂttﬁg?l&%ngfFﬂﬁ&tjl%% sfays section

aspirated and counted in a at1 on coun
Y. Bi ol ogi cal Assays Cannabi noi d agoi ni sts such as

A9-t et rahydr ocannabi 9- THC nd 25 CP-55940 have
been shovvr)g to affe@? W%ﬂ@?‘ﬂﬂ'ﬁ%fé??@i’?c behavi ors in
m ce, Bioagbaesydtugisyfokaérmaing the BLT §ﬁ’d O@Q [Qﬁ'é:hng

descrj ption of these behavi ors see:
Ropeftigs: aﬂ@*pﬁfma@&ﬂl@aj|a@h\rltyam‘tqamntapln@fd laawptmmgdeds are

sbiey BTSRRI ANRLo ) ) st fgcepcr

Mgarys” CurreretMedicinehChBiistry, 6i easmq sggg}léwcﬁrﬂivfcséct S

%@?@4@5‘ giépgﬂ%t‘rgp@?t 504,025 kst Augueias 19901 ncorpesated

hé}e[n{% 8r Activity, Catal epsy, Hypotherm a, and
2004/ 069837 PCT/ 1 B2004/ 000269 131 Pl ate assays

descrihstlbeingessays vee designetto detect OOMDthd@thaﬂlﬁhiblt

e Ao oF PRI ZiotlesiitiEragioinied 8- foagd) and [+
5-01, mdidetHyiH% e S? -BLhydroxy-2 (ﬁ h)fdroxypropyl) cyclohexyl]-phenol

3eh| cl e/ ag / (vehicl el ve
([°H] CP-55940; radlolabeled CB-1/CB-2 ligand) to their respective

receptors.

Rat CB-1 Receptor Binding Protocol

PelFreeze brains (available from Pel Freeze Biologicals, Rogers,
Arkansas) were cut up and placed in tissue preparation buffer (5 mM Tris
HCI, pH = 7.4 and 2 mM EDTA), polytroned at high speed and kept on ice
for 15 minutes. The homogenate was then spun at 1,000 X g for 5 minutes
at4 °C. The supernatant was recovered and centrifuged at 100,000 X G for
1 hour at4 °C. The pellet was then re-suspended in 25 ml of TME (25 nM
Tris, pH =7.4, 5 mM MgCl,, and 1 mM EDTA) per brain used. A protein
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5 vehicl e/ agoni st). Negative nunbers indicate a
potentiation of the agonist activity or

wmorv4aeasagoni st activity. Positive nunbers i ndPCHIB20G/000269

reversal of activity for titlat particul ar test.

Loconot or Activity Male 1 CR mice (n=6; 17-19 g,

Charl es River boratorles Inc., io WImngton, M)
REPRY Wee ff.né id 209 akef %&amdgt?dmgs?@ L@ wasi ggdestto the
iagg%wy Fifteen mnutes later, the mce were chall enged
W th CP-55940 (sc). Twenty- five nminutes after the
agoni heitegtemmpoundshwerd dmtwrredmgasawen 10.5%BSA, 10%

C (431.8 cmx 20.9 cmx 20.3 ¢
Mé %ﬁ%ﬁ@m thepd5 @lwwe@dedmea daep sslispalgpropylene
Blet e PE0 SR B R a et P forrflarerdb e P a4 us TvE)

ianti2an ddveretddereddettne torite. A BOA bk a’s’sapg\c%éé&h%&l {d)

I nstrumentsTM Al l entown, PA) that were p on top
gptarmine tgerppropeaigdissuaancenpratien andlther 2od poflrat brain

TR 08 Abron Ry oGtirtond wes ke Ttte plida: dnawiales
vesd covsrechbl6EEd iP8n mdbb%’tor‘ &0 °d Tcﬁﬁ@?ﬁgr%t@% 9;? the end

|ater, the mce were challenged wth
~f iﬁ'@tlpcmbai@tne@ermer%GJ f etstopmufiieh ¢ % %A\MmseTl\/tE)aﬂmladded

RE3BaBiSThRLe s bifkiueR ik han@stkadlSairenonie ar/s
filesrh 708 brdsodkie@ih BSR(5 ﬁ‘l’@ﬂmﬁ)‘}ﬂumﬂfﬁ? Bagh %ﬁe?%@%ﬁjﬁ%d

in the gap of the ring with fore- and hind-p
HYie®pilhg fl'tﬁés wpes fried @Nerrﬂmi dorthe nmrnhgalhetﬂhtersrwes@

| e
(TR O BSOS e BUSR be Perpmies Lt
Peiences ™TBestbal MAYr e presented as a percent
immobility rati ng. The rat| ng vvas_cal cuI ated by

di vidi ng the ridhE AEERING
od
ood ?%E@E?‘%@vﬁﬁ#k‘?aﬁ%vsu%%kﬁé? C%ﬁ%@%%%%fﬁ%ldev@}%
@BO’]TIHCI@BTCH@@NAKOWEBH@JIEDH’EBL@éb&é %ndw Qﬁﬂél‘éﬁ?%?’?
t her nj a
Craasciel esTe Mabimstad it GURPORTZRlch buferdBaNM EHTAc30 mM
EGW\WO‘?\SM(N& BldéPbohé%eobrdtéé/s)e inflbitbREPHL FUfeSn at er,

m ce were chall enged
homogenized with a Dounce Homogenizer. The homogenate was then spun

at 1,000X g for 5 minutes at 4 °C. The supernatant was recovered and
centrifuged at 25,000X G for 20 minutes at 4 °C. The pellet was then re-
suspended in 10 ml of horhogenization buffer and re-spun at 25,000X G for 20
minutes at 4 °C. The final pellet was re-suspended in 1ml of TME (25 mM Tris
buffer (pH = 7.4) containing 5 mM MgCl, and 1 mM EDTA). A protein assay
was performed and 200 pl of tissue totaling 20 pg was added to the assay.
The test compounds were diluted in drug buffer (0.5% BSA, 10%
DMSO and TME) and then 25 pl were added to a deep well polypropylene
plate. [3H] SR141716A was diluted in a ligand buffer (0.5% BSA r;lus TME)

and 25 pl were added to the plate. The plates were covered and placed in
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wi th the cannabi noid agoni st CP-55940 (sc). Sixty-five
m nut es post agonist 5 injection, rectal body

WO eovpesmsur es were taken. This was done by i nSECT/iB2g042000269

smal | thernostat probe appa#imately 2- 2.5 cminto
the rectum Tenperatures were recorded to the nearest

Rl AP BB DA N T it
290RPEN&ERp (Kiffer P9% BQA%IL{%TQMEC)F\}V% Eﬁaeg‘tdﬁ%eeﬁeéc%ﬁ "late.

m ce were chall enged annabl nol oni st
Che Phgas wese fherrFbarvestad ey Skatrbront@ GH/B fiteahatBressaked

ted for,r S f _anal gesi a using a_standard
Wogséﬁgt@g/ﬁ@? RIS T AL et Hesees Wens T filigra were
ilﬁ;l OII .OI II_ . v !‘!ggli | r
acrylbi %rn\f\%l'}ll .ln ﬁ??ﬁ?'” oth%f@&rsswlbf:eﬁ’ or t? ?iog]kgﬂ\ll%lggaw
Betgplate ™ sonter(avedabledtdroRartinEimerckifel8diehoes e Boston,

nﬁ\a}rest tenth of a second. The tinmer was experinmenter
actlivated and each test had a 40 second cut off. Data

wer e present ed asc&-zpreé@br Bmeﬁﬁlgﬁlrot%olt he agoni st

i nduced, anal gesi a. Foo nt ake € TolTOW ng screen

was usBitese hangteraparyhe EHOJatycads thanstect&Dwith CB-2 cDNA
b L Bt f .0t in rague- Paw e

(OERRA o O BlaRandRl. VBBE il EraiPolbuT Rl BoveStec

indissuepreparhiien befflerf (GanMVChas-HES bR (pH Eahey @aindiy 2 mM

[II% ‘f’ (WInmngton, MAN). The rats were individual I_Iy
@ué\%op%{ﬁam Highakeed and et amise fned & minutesaiThed on
| . j o d

orh g SRAE e SBLA 1000 Q S s 4P C s T e
supesnatant Wes recqveréddndfcentrifugebat ‘gm‘m@xtﬁﬁirprtgoh%@ 4 °C.

ducted. Testi ring the |i
5% o s 78 reptesider Bomuof THE 1250aM Res foder (oH =
B O o ol T Ml A BHto
assayiwas, pefaimedeanch?80 BOf tissue tbtating d Oqnewas abitied A trey

t he overnight fast, rats were dosed the foll ow ng
HFoPNi ng with vehicle or test conmpounds. A known

ant agriy fest WompBRRas vt / % %
PCT/ | B2004/ 000269 133 ﬁg%ge%o@sd}gaﬁ’??ﬂ Q% Bty 0%

LRDMSQ arshB0.60 ME)mncethenzidumeticchdded onde(duep well
STmoEnehe pla, 157 cP2BB Nas Hilfed S Tgand bulial & 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 pl 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 pl of stop
buffer (5% BSA plus TME) was added to the reaction plate. The plates were
then harvested by Skatron format onto GF/B filtermats presoaked in BSA (5
mg/ml) plus TME. Each filter was washed twice. The filters were dried
overnight. The filters were then counted on the Wallac Betaplate™ counter.
CB-1 GTPy[*S] Binding Assay
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100 ng/ kg dependi ng upon the conmpound. The standard
vehicle was 0.5% (w v) nethylcellul ose in water and

wo bedssemstdard route of adm ni strati on was 5 orBCT/IB2004/000269

However, different vehicl ed2%nd routes of

adm ni stration were used to acconnbdate vari ous
conpounds when required. Food was provided to the

rats dembranessveretrrepdeas iigma@HQ-Ké ooty stablp triapstectst with

' Col unb
SRS PR LSRR LS (B SRS e o

desanisistib Bats et ali3h Yidehtideutn uiohataeterBhioh of ndvel
riod of two 1o hours. Wen required, foo |ntalr<1e was

ES_ %%at'mﬁﬂquiﬁtﬁéMﬁquﬁ?_raﬁg?n%mm,éml7@g-fgwgm. 4
Rt S W Bl o 07 B Bt
alliplices isirs1 ocﬂsme@nrm?@b]b%,qcfg@@fmeﬂmb‘r e })8P€i/ey r?r'tﬁ %ggay

gattern of con}aound-tr_eate to vehiclé an
vHedeerapperd of §@ nidrftrisatCl,ipH Al4; oM MuyGik e i7et, 10 mM

MRclR ] PP EREER okl BBicToad o8y BRsiud-& o howinermasum
N T
desarbetzanidinef 5Pgrat a?rdtiininT,-S- ifg/mi ®uptiptin. ThEHs389 mix was

el ection studies on al cohol 20 related behaviors
nenepRaiat vith ingraasingveersentrations of aataggeistt(1 0" Mool H0°

kg der, M6 FNER ofic dienRBLl il crbipBR kg at R pod0

RdckM) hesaydveteiperigiméd at 80 °8lfor ondBBUE TR PRisAPlates™

rats with al cohol preference and nonpreference’

Weeshen osndriinped iy 200K £bo 0 niingteSy s$tenslation oAGTRII°S]
S8Ry wRF e hdentReiiaing b bt UirafiRta £ caleultions done
mmgimlsfrpwajperémq)afmd -nonpreferring rats,"

Pharmacol , Bi ochem Behav., 16, 125-130 (1982). Fenule
rats WNPESSRIAHSD Wesumeashrettindbe absease ohapohis0% v/ v

and water, hottbe choi i Ly.at_the onset of the
ANl ot P GRAUPR BRI PUndRY aBlal BRAG0SS OF L1

cycl eCHO-Kadiellk cottearestigetet Wit Bie huthah @B-1QBEepbR@DNA
|y assigned to four groups equated

@Bl d 551 Br oeveakeriusiz beusibeatCoums Hisztband0u269
%%mi%fwge_ a)‘rofégrhg%‘ﬁlgge\yélge L;%é%ffﬂr‘rﬂig Rs8ay PRI Wete plated 48
hours in advance at 12500 cells per well on collagen coated 384 well black
clear assay plates. Cells were incubated for one hour with 4uM Fluo-4 AM
(Molecular Probes) in DMEM (Gibco) containing 2.5 mM probenicid and
pluronic acid (0.04%). The plates were then washed 3 times with HEPES-
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 second period. Compound
additions were made simultaneously to all 384 wells after 20 seconds of
baseline. Assays were performed in triplicate and 6 point concentration-

response curves generated. Antagonist compounds were subsequently
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=8); Goup 3 - |ow dose test conpound (n = 8); and
G oup 4 - high dose of test conpound (n = 8). Test

W@ oovpoeasds were generally mxed into a vehi cl ePCDIB2808600269

(wv) O-cyclodextrinin digdilled water at a vol une of
1-2 m/kg. Vehicle 5 injections were given to all

St il B0 B 55 B A G PR BT B e e

@wpl@praldab@srgroups) and a final day of vehicle

injections. On the drug injection days, drugs were

given sc 30 ni nut.@.ﬁﬁﬁgﬁﬂﬂ%ileﬁﬂé\ﬂ.@ﬂ!{ﬂﬁl cohol accezs
S.was asur e

Gur o e RSy ol SiF Sl rraiehal PR A clavesused to

betenmire ldv@@ea;gd)nmtycqhsrtreat ed animals to determ ne
effects of the ounds on al cohol drinking

behavC&Hs Weseiplated amt%ﬁ Perwelgplateuali @ plajieg eladsity of 10,000-

I
SO0 TR A EO By DRTL 7 WA e et were
iicubatecefadl thmﬁumm@ RlRObatir! THel heb@ Was Fé’moved and
mani pul ati on required (M ddaugh et 15 al., "Ethanol

UlﬂﬁiéﬁlWklflgrﬁﬂwn‘cﬁﬁluﬂbwﬁs@@tdednﬂhmpl@t&%ﬂe@sﬂn%r|nalutoiated
I ri-abl es" Al cohol, 17 (3), 175-183, 1999;

E)éolﬁ rgat\‘éZI £ho| Consurrptl on by C57BL/ 6, BALA/ c,

and DSéhHrn Fe@emieBiuan kbAldirfg A%%FBMR%é’éjéﬂcﬂéd to each well

Phar macol ogy Bi ochem srty and Behavi or, 47, - 378,

dowed t0t0 plef iest pompsyund o Oatock/soluliaT (2% mj\)1 coimpound in

bRl o Sher B M g (B ESRt U bRl vt

RicCBAMg fR 120t e fbt 87 °2; 3 M@f?o%kogﬁgﬁ%ﬁgﬁeﬁggﬁﬁﬁen

water was restricted for ours an
ineybaieckfod an @dditlonab 26 euinstescatedys @ alThyz méadiasvagmemoved,

180715 B TEAEE e 55 R B S o
i Gl AR5 o5, SRRl

ElasbBigié MOCARMET asayakitavaiable 20fb NEN life Seiehegdrbaucts
test consisted of all mce

éélé@%v F@éﬁﬁvﬁ?&!ﬁ%r}’%?e&ﬁ A Staslagds ang cAME trager wereo
ﬁéjd\éﬁ fHoRAT Hélﬂ?fbkd%acaceﬁ?esﬂ rlat@'vVé*é“thfeﬂ ﬂb&t%l@h for 18

and water. co consunpt 1 on

baursuit#: €d Bbe Cohlet cdithe yeds pereaspiratesi aﬁcédomﬁﬂtea in1a)

ég Eaa}t al | gLoups had equi vocal al cohol intake. On
o ?ﬁce were injected with vehicle or test

V‘D 2004/ 069837 PCT/th %Wﬁ,@%@ﬁAéé’a’ils

Cannabinoid agoinists such as A*-tetrahydrocannabinol (A%-THC) and
CP-55940 have been shown to affect four characteristic behaviors in mice,
coliectively known as the Tetrad. For a description of these behaviors see:
Smith, P.B., et al. in “The pharmacological activity of anandamide, a putative
endogenous cannabinoid, in mice.” J. Pharmacol. Exp. Ther., 270(1), 219-
227 (1994) and Wiley, J., et al. in “Discriminative stimulus effects of
anandamide in rats,” Eur. J. Pharmacol., 276(1-2), 49-54 (1995). Reversal of

these activities in the Locomotor Activity, Catalepsy, Hypothermia, and Hot
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conmpound and the same protocol as the previous day was
followed. Day 4 was wash out and no injections were

w@erwencIsBat a was anal yzed using repeated neaseCEEB2004/000269

ANOVA. Change in water or adkcohol consunption was
conpared back to vehicle for each day of the test.

Postetdssays %ﬁbﬁ@ad/\@éﬂb@l/ &%v’éj sy S&%%ﬁtfsp' K&‘FERW&'@B-1

that was able to significantly reduce a
esirganistson whil e having no effect on water Oxygen

oneu At is HesaR ittt s YR T S ar i eSS MR fhdrm
€8l owthg Sorh Ak f@ﬁg§nls@b&ﬂ9%gcﬂ'§t2{$%m§@/eh%ﬁ’é ague

Davvle rats (i not her rat strain femal e rats are
u@é@le/a@om,st)l Negatiearirbers) mdmatsa(pgme)mm dn‘dﬂg agomst

YL 5P B R0 P s RS i o

sictivityefor tieateatingarcdiesi.ng the | ght cycl e Prior to the
measur enent of oxygen 15 consunptl on, the rats are fed

standard chow ad i bi tk@sompier Agtivite neasur enent of

oxyge 0 z:f | asal
or o avae e TRicetf=e, Sl &, R RSP EeBoraids ney
HY iimgécry MeA) we s prelﬁeaﬂedunm test @bnﬂao@nﬁc(sé e Up Ser iéY).
bf end, of t a r e- dosij n period, the chanbers
EMeciiaites fien R mie eis shalailBadiis SFoGo8A8 (3t o
mtﬁﬁvé ﬁﬂﬁ@l‘é@%ﬁ%@ tHd Q |§’Hf'f‘|| ecﬂf&ﬁetﬁeaﬁlﬂ?e \?/éré)p%%dtlr? clear
by ora gavag route

admllﬂlcegeat(N)th % 26c9 t:mexi 2013 em) centainipg clee)n wbbdigs
ose,. water or ot

SRS hEablhcts Terk pliFued ] BRbigS bitsBhdings §ona total of
bbb@t@ﬁﬁh@l@%@r{d&ﬁe@&ﬂvw ARY! reBSrddlaYAPIntrar X HRRIBN CFetectors

consunption and ambul atory activity are neasur
amailabledromfeelotrpringifuments o Allentows, PA)Hbat were placed

BARGR P Sgel Ut SRS SR Con BRI exressed s
trhevément u@ite” of air through the chanbers and

di fference in oxygen content at |nI et and out put
ports. The activity noni te2ilepsye 15 infrared |ight

et vl o B RS, ﬁ“?éé?@&}@@?%@ﬁ%@%’f@% e in tes

cempoded (s¢)qo, ipor ice)sEiftechminatss et thedmdeeweand t he
cr:ﬁasﬂlelntgsédav(/iﬁ\ CP-55940 (sc). Ninety minutes post injection, the mice were
placed on a 6.5 cm steel ring attached to a ring stand at a height of about 12
inches. The ring was mounted in a horizontal orientation and the mouse was
suspended in the gap of the ring with fore- and hind-paws gripping the
perimeter. The duration that the mouse remained completely motionless
(except for respiratory movements) was recorded over a 3-minute period.
The data were presented as a percent immobility rating. The rating
was calculated by dividing the number of seconds the mouse remains
motionless by the total time of the observation period and multiplying the

result by 100. A percent reversal from the agonist was then calculated.
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recorded as counts. Resting oxygen consunption, during
pre- and post-dosing, is calculated by averaging the

waeoaersd2 consunpti on val ues, excluding 5 perPOUEB2004/000269

hi gh anbul atory activity (asbul atory activity count >
100) and excluding the first 5 values of the pre-dose
period and the first value fromthe post-dose period.

Change i n oxygen consurrpH;ngmﬁﬁrr?ﬁaapor:eg as pe:ggtnit g
d i [ qul at b i viding the, post-dosing g
ggygéi\@% A@Er@tc% H=%s/1d7~t1 A& yren aﬁy@l)w@rg@_ﬁetf@aifd yith test
. n . IV . H . =
COPouIB e Dbl Al cR T80 ek Al haloriec
Wihhp cenaabioaid agenisicCPeBE940N(soX y§ixty-fansimgtes @BsOigonist

dhpreanaebi = -OmneiGs 05l
st Rt Blhe Bl werumkige e was gare by inderting o

Wi abs 45 9837
Rt v et

Aepwerdiures Werercatded tolthe nearest lemMthiof aRBged? 5 (1)
wherein Rl is an optiona utbstitut ed aryl or an
optionally substituted h ﬁyl; R2 is an

opt i olkl¢ YCBubisEi (naT eti7-d0yg upon aniven) arensreliveated with test

[tuted 10.heteroaryl; R3 is hydrogen,
?‘gﬁ%@ﬁ? » Pon %r-'¥& bgif%g@utf@@ue%ﬁ b&) Higg Werg chalignged
witha éannabinoid agonist CP-55940 (sc). Forty-five minutes later, each
mouse was tested for reversal of analgesia using a standard hot plate meter

(Columbus Instruments). The hot plate was 10" x 10" x 0.75" with a

surrounding clear acrylic wall. Latency to kick, lick or flick hindpaw or jump

from the platform was recorded to the nearest tenth of a second. The timer

was experimenter activated and each test had a 40 second cut off. Data

were presented as a percent reversal of the agonist induced analgesia.
Food Intake

The following screen was used to evaluate the efficacy of test -
compounds for inhibiting food intake in Sprague-Dawley rats after an
overnight fast.

Male Sprague-Dawley rats were obtained from Charles River
Laboratories, Inc. (Wilmington, MA). The rats were individually housed and
fed powdered chow. They were maintained on a 12-hour light/dark cycle
and received food and water ad libitum. The animals were acclimated to the
vivarium for a period of one week before testing was conducted. Testing
was completed during the light portion of the cycle.

To conduct the food intake efficacy screen, rats were transferred to
individual test cages without food the afternoon prior to testing, and the rats
were fasted overnight. After the overnight fast, rats were dosed the following

morning with vehicle or test compounds. A known antagonist was dosed (3
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R4 is (i) a group having Formula (1 A) or Fornula (IB)
O- RAf N R4b RAf R4aR4b RAf R4b R4Af 4b' Z2Y'X 2\ Y

WO 200R069837 | A | B where Rd4a is hydrogen or (C -E3)/m2§4/000269

Rdb and R4b are each i ndepéasdent|ly hydrogen, cyano,
hydroxy, am no, H2ZNC(O -, or a chem cal noiety

N
égf;h %hab.k}*ﬁh'é\{'és‘?&&%p%in)%% &ﬁ% Abk¥d bt terfdedbetweh 0.1 and

' kyl'am no-, ((Cl- am no-,
¢ 08 nag/kg\dspeading wpamthe, corapgliradri rldg, standard vehicle was 0.5%

i aipionste B3 ent BB Car by aRutS GBadinEltBi was

bedieHRMer, diffrént RARSES AN PGt lor udffinisthtion were used to
saturated heterocycle, and a 3-6 nenbered partially

accommaodaie variaye domapybdy when regdied. Heedevamppvided to the

Gl Sl P =g Bt AEh P eb ool Hiis septom

(Colunes InBamentdfColambidf Onhid)vigs stabedd, Individeiahydt€oed
bridge, or an ethylene brid X is a bond, -CH2CH2-

intakeMsdpeRgted) conmgp@slmﬁqgﬁai%@ intgpvals o5 @period of two

ORE YRR e tulre B8 ook roBb e Al Bsing an
@ramlmnimmls%fbng vids C\g/é?iglirfal)ea,l(e}ky Bg rﬂiihu(éé_laf@r)falbﬁ wvasNﬂovided
acyl oxy,. acyl, - a - -, -C4)a i .
Gpdy T it Faod sRRepgod. Kelroem il efiFaf WS,

\ ] | j \ )
Sl b7 AR () GRS PSR R Acvesi s
e venioke shd Cie Siahdaidypesiiiveoeontolyl , heteroaryl, a 3-6

menbered partially or fg_?hl gj éert !ur! ated heterocycle, and

a 3-6 15 nmenbered parti . n gl y saturated

car boqyel foflowindhrovdtdl evalahtss tBictHactd 6f AIBbhSINAakE in
substituted with one or npre substituents,

alcohol preferring (P) female rats (bred at Indiana University) with an
extensive drinking history. The following references provide detailed
descriptions of P rats: Li,T.-K., et al., “Indiana selection studies on alcohol
related behaviors” in Development of Animal Models as Pharmacogenetic
Tools (eds McClearn C. E., Deitrich R. A. and Erwin V. G.), Research
Monograph 6, 171-192 (1981) NIAAA, ADAMHA, Rockville, MD; Lumeng, L,

et al., “New strains of rats with alcohol preference and nonpreference”

Alcohol And Aldehyde Metabolizing Systems, 3, Academic Press, New York,
537-544 (1977); and Lumeng, L, et al., “Different sensitivities to ethanol in
alcohol-preferring and -nonpreferring rats,” Pharmacol, Biochem Behav., 16,
125-130 (1982).

Female rats were given 2 hours of access to alcohol (10% v/v and

water, 2-bottle choice) daily at the onset of the dark cycle. The rats were
maintained on a reverse cycle to facilitate experimenter interactions. The

animals were initially assigned to four groups equated for alcohol intakes:
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or either Roc or Roo' taken together with Rde, Rde',
Raf, or R4' fornms a bond, a nethylene bridge or an

we@rdogleass7 bri dge; Y is oxygen, sulfur, -C(O) -,POI/1B2004/000269

-C(R41) (R4 ")- where Rod andt R 4d" 20 are each
i ndependent |y hydrogen, cyano, hydroxy, am no,

S ) oL 2 B O S o

QUP Acylbw dase- tGSD @Orkpd)ur(d @&(©3B);,arld3Broup 4 — high dose of

E%;l E%OF%L(% o- Te(s F?I@PO aI kgﬁe)@z, Bl_gﬁ:é %y mixed into a vehicle
61030 TGENPY) - exdis A A ﬂpdlstllfeccwvé@ﬁ voﬂErWa %‘F]t 2’-§p/§59 Vehicle

C4) al kyl am no-, heteroary ylam no-
m@paaware gived: 6 allgrobps &n‘ tpafltst alvb ydags of thd #xperiment. This

L 4 B G oS
fimal elay of yehild iﬂ[@ﬂnbﬁs SGHEFﬁé ngfg‘%ﬂje‘ﬁh&l? dg g tcﬂ[xggp\fe?%glven sc

substltuents or taken to
30 gingies @r@atq)arzt-hcam q}ccahol aB@esfsméryods &Mcotat édake for all

A OOUE oot B0 pufind 1, BETREHGT enf & ibensiy g made
bétngenshilg ahdoebitte %Mll@:@%@&%lh@%@@@&o&%ég

and said |lactamring are optionally

é‘ﬁ%@é‘:"{]%t%alﬁphﬁ' Fiking bekawior. subst i t uentls and said
na
R L E s P R N LR
(@harleg Riven). Ssukfal _studlws lSa\)ét $h:bwsrﬁ;||l"hea(t: frgg@grbgumcﬁﬁﬁgé g?'&?
r%ﬂ@f Qer?nsh%rﬁ%glc(éggfn \@@l;l gttlggp%o{r@gn@gpélymrgqmmgd (Middaugh et
ACEEahal Bhsuthbio by ¢ @qe%héé H%{ﬂll?éﬁc%oo%ér%’d@f'an’d
(C1 C3{/al kyl am nos

F(rgged;g)ah RSIiBbEBC&O_ dF)(B) 1adBel 83;69999&@)’&'& al. V‘Mﬂtfd-ﬁollo
AR 65780 SRIAL SHPSENEIGE L5 Vs Ricee

Péﬁé%ﬁi”(ﬂﬂe@nﬁacol iBciRafisA) Gndase a\ﬁére4?a§fb 378, 1994).

i ndependent ydrogen, cyano,
H2NC(ey our puPQseshERoR arrivab(&t- 99 g néce weré mim:dmmw housed

Hfer Bﬁ‘r’ﬁhﬁ%d Bgcgsf é@%mg@%%r%(capmf Qs 590% (wiv)

alehml kcletuNh-J- B(te) 2+3 Webks SFMInKiIEd é’é‘ére@éq)vater was restricted for

al kyl am no-, di(Cl-
2%?1ours and a¥ ohol was restricted to only 2 hours access daily. This was

done in a manner that the access period was the last 2 hours of the dark part
of the light cycle.

Once drinking behavior stabilized, testing commenced. Mice were
considered stable when the average alcohol consumption for 3 days was +
20% of the average for all 3 days. Day 1 of test consisted of all mice receiving
vehicle injection (sc or ip). Thirty to 120 minutes post injection access was
given to alcohol and water. Alcohol consumption for that day was calculated
(9/kg) and groups were assigned (n=7-10) so that all groups had equivocal
alcohol intake. On day 2 and 3, mice were injected with vehicle or test
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C4) al kyl am no-, (C3-C6)cycl oal kyl am no-, acyl ami no-,
aryl (Cl- &4)al kyl am no-, heteroaryl (G -4) al kyl am no-,

w@eook/o6488t eroaryl , a 3-6 nenbered partial ly oPCT/1B2044/000269

saturated heterocycle, and13 3-6 nenbered partially
or fully saturated carbocyclic ring, where said 20
ituted with one or nore

SRisBbtiog éndhe 337 HinlicoRas tia previbus tRicias yloueek Day 4
D o R Ictigh3 wers Ve, ahas An Y L ERG ,c ,
r tneasEeshiOdbfe nChagge i whted oo mjcohohobmsumption was

hemi. cal ' |l ected f th oup
BB hadk g VTS e dept of thedSbo Astisayesulis Wowd be
itarbrete€hs GBedhslin@thdeWds ablé S%ﬂ?ﬁ%lﬁw rdddcEdshol
((G-C4)alkyl)2N-C(OQ -, (O - Cb)alkylamno-,
GWQ‘JIUWH{VK% BaYiRg No gffest aB Meatett oal kyl ani no-,
acyl am no-, aryl (G -C4)al kyl am no-,

het eroaryl (G - C4) al k@xygen&aonsanyition heteroaryl, a 3-6

menbered partially or fully saturated heterocycle, 30
Bietheds3- 6 nenbered partially or fully saturated
carbocyclic ring, WO 2004/069837 PCT/|B2004/ 000269
140 \/Mémée bativl opgen yohwmpﬁcbmiminbassneldanf simglgadnwrékdt

. substituyents, or eithe 4f or Roe taken
vl (PymeR RIS Inpiumenis, Galumbyan@H) in mae

[ i ' ; N s

R e o oy e andtnoeidt SUaREOERENE ral driulsch, HiiBe
shecifiaghn Ratg 8hg Ibpdyyikight mre placeid-ic4halckidrimetdn

éﬁb% i ORL.| I stjtuted. (G - alkyl -, or.
an olg?riso%a v &Lélﬁﬁé]@ﬁt%{a}gg% '_nrﬂﬁxﬁ%& g@rﬁmﬁfw ghdies
drel donesduringtredightcgtiec YRidrdo thé thesaeRé kRt Boxyded 2

het er oat ons i ndependent|y sel ected from oxygen,

Qstmpetian. e radgere fast strpdartichey e liRuemdDRring dken
fegsliftert o Bxkigen BoRBIMBGY food is not available. Basal pre-dose
oxygen consumption and ambulatory activity are measured every 10 minutes
for 2.5 to 3 hours. At the end of the basal pre-dosing period, the chambers
are opened and the animals are administered a single dose of compound
(the usual dose range is 0.001 to 10 mg/kg) by oral gavage (or other route of
administration as specified, i.e., sc, ip, iv). 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 oxygen content at inlet and output ports. The activity monitors have 15

infrared light beams spaced one inch apart on each axis, ambulatory activity
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sul fur or nitrogen, where 33 d | actone, said |actam
and said heterocycle are optionally substituted with

no
Rl od PhEn IO TR UGS b€ are biokerfithd the Fesbitas
setardeddsfooants. he group consi sting of (G -C8)alkyl,
aryl (C1-C4)al kyl, a partially or fully saturated

( C3- CBi)esyng oailg@’rh cohgarhption, ChurAg) grek Bhd fost dOFIIP is
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é&ﬂ“ ¥Ryardng H}ﬁﬂ@ rmlmq)a/cmswttqravalyes aexdlding

onal, |
Dehate oL OB A Thkr) BB ARk 100 ana
pxcdudmgdhe fiest Svaliies rnﬁthenpl@ddééiﬁen’wd ahd dlhé*hhﬁ'v%[ﬂe%om the
p- met hoxyphenyl, and

etn RL is. dphéﬂﬁp o-tolyl, or et h
PoStLOSSREA Q%FWPXy%@rbmwa@@m léetepgrta@ esreabe i
8Ad is tdenlatla b)adf'?/'idm? e E f‘ ?é@f?] |%@en G sgg]palon by

salt, or a solvate o sal d oun

e nre&omwQ@nmnd $ng memnzﬂmz @QﬁsmmwulBgQﬁwe{NkN &@g&s&@&e
nd of For
fvlh;l[ (ﬁ%ﬁ g%fg regyllts 1 @qlﬁééf%r%r{n% ‘%% ‘R2a, and R2b
P i ndependently halo, (G - C4) al koxy, (G -
%ﬁrgfe% ‘hal o- substi t ut ed (Cl C4) al kyI or cyano; n
re each. |nde endent | or
hydr %ﬁﬂ" Teeye th QOW%H%OtQJFb%ftﬂ%é%C@@d%@ pgBitive
@sult CHlstéﬂcé:FI%/) %bh%treé&‘a &% have no change in oxygen

consumption from pre-dose basal.
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(i) a group having Formula (1A) or Formula (IB) O
R4af N R4b RAf R4aR4b R4Af R4b' RAf R4b' ~)'zY'X z"'

wWO2004/069831 B 15 where Rda i s hydrogen or (G - O3 HEIBPI4/000269

Rdb and R4b are each i ndep@ésident|y hydrogen, cyano,
hydroxy, am no, H2ZNC(O -, or a chem cal noiety
sel ected fromthe group consisting of (G -C6)alkyl,

" (Cl1- 06) al koxy, acyl oxy, ady#AIMRI -C3)al kyl-O (O -,

(hatGd bridigh idH C(O) -, (Cl-CA)al kyl)2N-C(0)-, (O 20
C6) al kyl ami no-, ((d -C4)al kyl')2am no-,

( C3- CB) cy cAcaingound abFormuayl)ani no-,

aryl (Cl1- C4) al kyl am no-, heteroaryl (G -C4)al kyl anmi no-,
aryl, WD 2004/069837 PCT/ 112004/ 000269 142 -
heteroaryl, a 3-6 nenbered|partially or fully
saturated heterocycle, NfO™R 6 m%rrbered partially
or fully saturated carbogycl ic\> where said

noi ety .is optional |y gubsSttut®d with one or nore
substituents, 5 or either Rob on2Rob' taken together
with Roe, Roe' R4f, or Ro' fornms a bond, a nethylene
bri dge, or an ethylene bri dgg; X is a bond, -CH2CH2-
v9l?1 -C(R40) (R4c')- where Roc and R4AC are each

Vel ndent|y hydrogen, cyano, hydroxy, am no,

HZNC(®) s, ' ] selected fromthe

gr oup crgnasrfdé‘%?)nngam 2? Ut%ﬁﬂu E%f éﬁeyiér an pptiopally-aybstiteieg
hedgiioaxyl;, acyl, (Cl-C3)alkyl-OC(O-, (G -cC4)alkyl - NH
C(O p2.((G-ChHal kyl)2N-C(O -, (d -C6)al kyl anm no-,

di (CR 1 a?@%?d”&#h’ ﬁHE,St'tyt%i@W) ey an eptikpallynsulsstituted
hetatbanjino-, aryl (Cl- C4)al kyl am no-,

het er anr){]' (Cl-4) al kyl am no-, aryl, heteroaryl, a 3-6
menb&¥ d8l hygragen), (§1-6k )dlinfl) yals asulystituesd t@;-@gygg%ql &n (@nd
Cfﬁafi Std menbered partially or fully saturated '
cgr%o yclic ring, where said noiety is optionally
subsR*isited with one or nore substituents, or either

RAC or Roc' taken together with Roe R4e', R4f, or R4f'
(i) a group having Formula (1A) or Formula (IB)

~

4 | ab Q R*
R N R R4f R4b
R4f‘>|/ w<R4b' R4 RY
1A IB

where R* is hydrogen or (C4-Cs)alkyl:

R* and R*' are each 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, (C4-Cs)alkyl-O-
C(O)-, (C4-Cy)alkyl-NH-C(0O)-, (C4-Cys)alkyl)oN-C(0O)-, (C4-
Ce)alkylamino-, ((C4-Cy)alkyl)amino-, (C3-Cg)cycloalkylamino-,

acylamino-, aryl(C4-C4)alkylamino-, heteroaryl(C4-C4)alkylamino-, aryl,
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forms a bond, a nethylene bridge or an ethyl ene
bridge; Y is oxygen, sulfur, -C(O-, or

WO GROAIBERAd' ) -, where Rod and Rod' 20 are ear¢il/1B2004/000269

independently hydrogen, cyasto, hydroxy, am no,
H2NC( O) - or a chem cal noiety selected fromthe

g OUP HERRBER len? gﬁéﬁqrﬁg@a@@?@r f&fﬁ(la%)raate'é%&emcycle

acyl oxy, acyl

C4) al apda\mm@@)nhereca ﬁért@m)/airlwﬂ)b SauFAteY Carbocychc ring,

(Cl ) al kyl am no-
%8@ Wle&ﬁiwtlon@«ﬂy ﬁahﬁimalted with |O@@1orzﬁore

C4) al kybstin,ags, heteroaryl (Cl- C4) al kyl am no-, aryl,
he%erogryl a 3-6 _nenbered partially or fuIIy .
saturated PeeEedytiar R tdken BodetherwhrIRéE, RE tRA8IdrRA

| wh id
o e s BENE £ TRUBREEP b oo B ethias bidam
subst i t uenxss aliorid dCﬂ9@H|§~4gr ?@K‘EZ(RMQ E?fe R¥ AR are

3-6 menbered partially or ul |
car bo89e indeppngently Isycﬁogemam mdmxal amims, HaNE(O)-, or a

- nb d | act
g, aficAEh B F B ccfed 8RR el BonanT 0005 68 Caetky,
ot or el Ay Ry OB S -
ring (g% Q[%ﬂ &ﬁ?'?%&%@é@b‘t (@e@es)alkylgm:nhm ldn(%:mr erI g

e la

optt o (e R Al 2B o SNt e
f r om Gxaligramitionihetergany|(@:- Gki)ber%/lamel Yarylﬁ Qei\é?oaryl a3-6
22?2??5%{%&@%@’“&%% 12464 AGLaPO AT, T6] al3dg
(C3- Qﬁéﬁtb@lré@bbbﬁau y@tf’i‘@f %?H HoeP¥he ting, where said

| kyl
E::% a%é%wﬂ%rggmggﬁy@wsmateﬂ withf awe@)rﬁd)ﬂe%u’c@tlﬂe@}s

ger%/: ongln:jyo]rgutggﬁ re%lcv&apgere tggrw srt’xjf)sﬁd'{ WS
ya |sfarrb©adaondCH2ﬁ?é‘c21 lerf bnd’éfe%ﬁ%rg@gﬁé E‘)‘ﬁ@ & Rae and

R4e' are each |ndependentl ’h dr oxy

ani no, mxygenosulajrcﬂé(r@)eamr mRé?)m@w wneed R4F oy R

(G- 25 PRI byioen el apinpancior

( C| o@@)(zhelﬂylbaNHo@(t@elec(e(ero%@d%bﬁ ébh&ikfidg of (C;-
863516}}(3% }C? nbs alkoxy,I acyloxy, acyl, (C4-Cs)alkyl-O-C(Q)-, (C4-
Cs)alkyl-NH-C(O}-, ((C4-C4)alkyl),N- -C(O)-, (C4-Ce)alkylamino-, di(C-
Cs)alkylamino-, (C3-Cg)cycloalkylamino-, acylamino-, aryl(C+-
C4)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,

or R* and R*' taken together form a 3-6 membered partially or

fully saturated heterocyclic ring, a 5-6 membered lactone ring, or a 4-

6 membered lactam ring, where said heterocyclic ring, said lactone
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W@eopk/069881 er oar yl ,

C4) al kyl am no-, (C3-C6) cycl oal kyl am no-, acyl ami no-,
aryl (Cl- C4)al kyl am no-, heteroaryl (Cl-C4)al kyl am no-,
a 3-6 nenbered partially opCT/IB20§4/000269
saturated heterocycle, and13 3-6 20 nenbered partially
or fully saturated carbocyclic ring, where said

ety | tionally substituted with one or nmore
subst 9ERLLIICar iag ssntonaiisvestec bos onrore
R4b, L : : ene.
bri dg%u_ta%qg%{?f r%ﬁ% IabCEt(l% ge?agngr%ﬂ ?agﬂ%%ﬁﬁ}g %‘?eté)r@g}fh
i ndepeerfstit aly adgdioogkmstemeom, séiyctedXsom oXpg@li Mifogen or

H2NC( ITLH gr a chenical noiety selected fromthe group
consi g of (G -Co6)al kyl, (Cil-C6)al koxy, acyl oxy,

acyl, (G -¢33 aNpH™ th&(e( v ié&gﬁﬁ&ﬁgﬁn&]ﬂ% [é'f{br%?c% Moiety

((CT-c4) al kyl ) 2N- C(O) -,
di ( C1seiastedidtonaihe orouy Ehsefinoyof (©at@a)akkyi, 1103-Cs)cycloalkyl,

A ] Lo no- |
net ertod gl bR A SR Ops Uit e iPar y1 .
3- 6 negaikymnipastifeiyly aeyl F@J-bx)aﬁlémi@-@(@g-,fé?{neéﬁﬁyc' €,
and a 3-6 nenbered p_art|_af y or fully saturaté

car bd¥§ierqasyk where s@idanoistyBogaioredy sLBHNE DR 6%e or

144 ' Lety is optionally substituted with
one %Sf?ﬁ?i@étg%@h tuents, or either R4f or R4f taken

t oget her W isha Bofill, ~BEBCHRO®r -CIRRAR)-f ke R*O9AG R

thyl ene br.idge or an ethylene bridge, 5 (ii) a group
rhrg\/i Xr%dgréﬁcﬁuﬂggw@en%m@ydﬂg% ogano lryduasy carfiioa hdNRGO )-,

o 1 SRR U RORL B arb bR or 01
(Cl- @s))allkkh/I(C1-_q6ﬁlk0>®4)aavlbﬂ%ydl®l-(Q"rg%)hwyf-O-C(O)-, (Cs-
o) 2l R PHNBrE LA GG N -£16) s (Gemmiatiedamino-, dilcr
MR e GRS SSGNE B, o
f r omCengl§¥lamisen, heteroaryl(iC r@gelitylamino-, 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
R* and R*" are each independently hydrogen, cyano, hydroxy,
amino, HaNC(O)-, or a chemical moiety selected from the group
consisting of (C4+-Cs)alkyl, (C4-Ce)alkoxy, acyloxy, acyl, (C4-Cs)alkyl-O-
C(O)-, (C4-Cs)alkyl-NH-C(O)-, ((C4-Ca)alkyl)aN-C(O)-, (Cs-
Ce)alkylamino-, di(C4-Cy)alkylamino-, (C3-Cs)cycloalkylamino-,
acylamino-, aryl(C4-Cy)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,
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15 or R5 and R6 or R7 taken together forma 5-6
menbered | actone, 4-6 nenbered |lactam or a 4-6

woresobeewsa’ partially or fully saturated heter oRgLIB2004/000269

containing 1 to 2 heteroata#s independently selected
from oxygen, sulfur or nitrogen, where said |actone,

said | actam an ai d et erocycl e tionally

subst M&e§2 mﬁ"%h@ o 'Or@@yﬁﬂpét'té'?ﬁ?g‘("?tﬁ@éﬁ@ mpiq | )
an angpestiente, having attached thereto at |east one
chem cal noiety selected fromthe group consisting of
( C1- C8) al kor eﬁhaﬂw‘ (TR g&al@rkl}agetmrmt’rt R, R oR*T of RJ®

LB B Db R U o

aryl, hete(iparyh.grang having EormiaprE)t i al 1y saturated
heterocycle where he nbiety 1s optionally

substituted with one or nore subs@®*uents; or (iv) an
(Cl-Co6)al kyl or (CT-C6)al kenyl gyoup; having attached
thereto at |east one cheni calOTote F& selected fromthe
group consisting of hydroxy, (ClRrC6)al koxy, amino,
(A -C6) al kyl ami no, WD 2004/ 069837 PCT/ | B2004/ 000269
145 di ((G -C6)al kyl )am no (Cl - ) al kyl sul fonyl,

(G -C3)al kyI sul famyl, di ((C1-C3)al kyl ) sul farTyI

acyl ox partially or fully saturated heterocycle

and aVpsra Ra|8|n9' Rr afagagh ingeneadentychydsegee or ¢Cr-Caglkyl,
wher e5n§&79s CA188h @(%al u%%i’tdt?c’d ?@bbo%%wr% oF WS c;cda %ﬁ)q

with one or nore tuen ceuti

accepslmﬂtmtedlét—mrhennbefed panrtlallys ot ﬂﬂlg/esamnralrstdhateﬁao@fcllc ring
said ¢ gli or, sa{ 5{ The corrpound

d ai nfd" 0 Rgigroa %’F‘éd %(fenﬂ&fwwsg eqtegiron %ygen
Raf %Lﬁﬂﬁorﬁﬁ‘?ﬁogﬁ:@m z"Y-X 1B

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 cdntaining 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; or

(iif)  an amino group having attached thereto at least one
chemical moiety selected from the group consisting of (C4-Cg)alkyl,
aryl(C+-Cy4)alkyl, a partially or fully saturated (C3-Cg)cycloalkyl,
hydroxy(C+-Ce)alkyl, (C1-Cs)alkoxy(C4-Cs)alkyl, heteroaryl(Cs-Cs)alkyl,
aryl, heteroaryl, and a fully or partially saturated heterocycle, where
said moiety is optionally substituted with one or more substituents and
provided that R* is not n-butylamine or diethylamine when R’ is
phenyl, o-tolyl, or p-methoxyphenyl, and R? is phenyl or m-tolyl;

a pharmaceutically acceptable salt thereof, a prodrug of said compound or

said salt, or a solvate or hydrate of said compound, said salt or said prodrug.
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where Rda is as defined in Caiml; R4b is hydrogen,
cyano, hydroxy, am no, HZNC(O -, or a chemcal 15

worpi0enyIs3el ected from the group consisting of PCT/IB2004/000269

(Cl-Co6)al kyl, (Cl-C6)al koxy41 acyl oxy, acyl,

(CT-C3)al kyl-O-C(O -, (CT-C4)al kyl-NHC(O) -,

(G -C)alkyl)2N C(O-, (Ci1-C6)al kyl am no-,

((CG -C4)al kyl ) 2am no-, (C3-C6)cycl oal kyl am no-,

acyl ai no- A eamb6aid Gf Fetrikylaaui no- , .

het er oaryl (Cl1- C4) al kyl arfi no-, aryl, heteroaryl, a 3-6
menbered partially or Rilly saturafed heterocycle, and
a 3-6 20 nenbered partijally or f@lly saturated

car bocyclic ring, whgré i noi @ is optionally
substituted with onﬂ\g g uents, R4b' is
hydr ogen, H2NC( O Rr3-0ONng

the group consisting of (Ci-C6)
(G-C)alkyl-0C(O-, (CA-g4) alkyl
(CI-C4)aIkyI)2|\|—C(O)-(R2 pteroaryl, a 3-6
nmenbered partially or 25"f saturated heterocycl e,
and a 3-6 nenbered partially geafully saturated
carbocyclic ring, where said hoiety is optionally
substituted wth one or rmrg )substituents, WO

2004/ 069837 PCT/ |1 B2004/ 0002 B 146 or R4b or R4b'
WHRESINt oget her with Rde, Rde', R4f, or R4f forns a

a bontl " FY e SR N et indBhencRity BatesdC-aalkoxy; (C+-
Cyyaikgy ¢1alo-sabstedNOILakyI128F &and2NC(O) -, or a

chenical noiety selected fromthe 5 group consisting
of (ON-a06)nalakg each didepepderitke, 1 ac@l oxy, acyl,

(G- D & Birpbked Coeped el Bkt e, or (C.-
Ct)alko=4) anklyl ) 2ami no-, (C3- C6) cycl oal kyl ani no-,

acyl amj no-, aryl (Cl- C4)al kyl am no-,
het er®aty/| (Cl- C4) al kyl ani no-, aryl, heteroaryl, a 3-6

2 50 nenbll ed 7ol PrNRY AU fAJRCEBLALREYS)

carbocyclic ring, where said noiety is optionally

substituted with one| or more substituentsQ qrsRoC
taken toget her*W t h\Rae RA®', R4f, ﬁﬁf Raf MRp4a
bond, a nethykepe brirgge, . or an et hyl brxdge, and

Roc' is hydrogen, !H2NQQOR-, or a cH8ni’cal nui eRy
sel ected from t he®N oup consi sting oF\((GiXCG) al kyl ,
acyl, (Cl-CQ)alkyl-O0C(O-, (C-C4)alkyl -NH

1A 1B

where R* is hydrogen or (C4-Cs)alkyl;

R* and R*" are each independently hydrogen, cyano, hydroxy,
amino, HoNC(O)-, or a chemical moiety selected from the group
consisting of (C4-Cg)alkyl, (C4-Cg)alkoxy, acyloxy, acyl, (C1-Cs)alkyl-O-
C(O)-, (C4-Cs)alkyl-NH-C(O)-, (C4-C4)alkyl)2N-C(O)-, (C4-
Ce)alkylamino-, ((C4-C4)alkyl),amino-, (Cs-Cg)cycloalkylamino-,
acylamino-, aryl(C4-Cs4)alkylamino-, heteroaryl(C4-Cs4)alkylamino-, aryl,
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C(O-, (G-A)alkyl)2NC(O -, aryl, heteroaryl, a 3-6
menbered partially or fully saturated heterocycle,

ware4a68B36 nenbered partially or fully saturatRdI/IB2004/000269

carbocyclic ring, where sailék noiety is optionally
substituted wth one.or nore substituents, 20 or R4c'
taken together with Rde R4e', R4f, or RAf forns a
bond, haterpanhya rfemenibkyed partially atfhilly eawraheddWero\Cycle,

R L U G AN

chem g@erseiRt m&%%bﬁ@bﬁa{w@db%ﬁtuted QAR d‘r@éﬂ otdg of
(A -Co)al kyl, (CT-Co)al koxy, acyl oxy, acyl

(Cl - ceybﬁﬂktyentg 25 (O -, (CT- C4)a| kyI NH- C( O) -

(Ot 8 EARERD or YR A LI, R, R, or R

acyl afornes a b@hﬁl & Gleth |tbﬁdg@TbﬂQn ethylene bridge;
het er oaryl (Cl1- C4) al kyl am no- %a hgt er oary
Del

menber ed p 'ﬁlaab‘P'SPd otcHa@Hzy %a@i Pret’\é\%@ﬁllcéndaﬁf are
3-6
2ar bocyc| iC ef‘%r?&'%m%'h?’h é;%e(?{ C&Dl%%ﬁ&%ﬁﬁgﬁaﬁﬁ C4Q3)- ora

s ubs; |chetrmdal\mcb|l/9tw$meot/edrfm3 tisergrdupt cavsistingpofd OMT g )alkyl,
2004 9837 PCT/1B2004/ 000269 14 4d' i s

N - Cotaik g, REAORH) o GoryCIBIEDEa(@ b L e VN -
groupcR@js

0 P ens e LBy R LA G mino., di(C1-
( C'nbg?“”wam e e aebc L
oo o CoalRAamit-c He fpaniiin SakiaMIGs- Al bEgksaT a 3-6

car bogyshbéred pHial8f full§ BatliraRiEhdterScyeR, ipaed BYe
substituted with one or nore substituéents, or R 4d

and Rnaembergdepartiaticontuly fseturatecicarbaeydlisrring, pehare seid

act ofiietyE oBBhaR, SBHh GRSy deoﬁéa@?mﬁ%%w@ T e
sai d het er oepithecRf droR*“sakeéh taptinanith RdC, R iR, saiRt’
lactamring are optionally substituted wi th one or

nmor e $QIB% ? OQBAL 3 rARBYIeRs; mlq%&r@f@emy@eamdgﬁa. d
| act am ri ng jQp,) geg %éﬂfd‘roﬂé n c?r”c‘(‘ﬂ@“g k/vhere R ang R*

het er oat om sel e rom o ni tr gr su

i s -NBre eamﬂnmdenétmdentlys hydlmgenogmnmmydrmtyemab HaNC(O)-,

E:gl) :O%’f %Fqlzfe: tlc:eldgo @apgeg{ fo 9@1 tﬁgngsrénﬁé cgrqms&ng of (C4-

&) Clbégaﬂv@p @y%)ﬁg@f g@@a&%ﬂﬁm(f}?%—ébélm% :G(O)-, (Cs-
C4)alkyl NH -C(O)-, ((C1-Cy)alkyl)2N-C(O)-, (C4-Csg)alkylamino-, di(C4-
Cs)alkylamino-, (C3-Cs)cycloalkylamino-, acylamino-, aryl(C+-
C4)alkylamino-, heteroaryl(C4-C4)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,

or R* and R*" taken together form a 3-6 membered partially or
fully saturated carbocyclic ring, a 3-6 membered partially or fully

saturated heterocyclic ring, a 5-6 membered lactone ring, or a 4-6
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acyl, (Cl-C6)al kyl-O-C(O-, aryl, and heteroaryl,
where said noiety is optionally substituted with one

woroHD6®3BUbsti tuents; Z is a bond, -CH2CH2-, BPET/IB2004/000269

-C(R4e) (Rd4e' ) _ where Roe i d4hydrogen, cyano, hydroxy,
am no, H2NC(O) -, or a chemical noiety selected from

the 20 group consisting of (tC1- Co) al klyl N .
(Ci - oppRIdessy lackam rig, whese the cayhoeyslig 159.-the hetespeyclic

(d - I - ) - j Yo B .

O I oI a1 LD i
( C;3 lﬁﬁwrtsmémlmehMMtuerﬁsahagmﬁciorF 5ihg @hd the I?ctam ring
4) a am no-, heteroay - m po-, aryl,

ot or ORI SoBtagT Srargulast hatar PaIory SSRCRed frg dygen,
Satur:ﬂfr@ﬂeﬁ%?%ﬁﬁ?ﬁ’%e’ and a 3-6 nenbered 25 partially
or fullTy“saturated carbocyclic ring, where said noiety

i s opt i onaY lig—NRibstwhereds “wist & hydrogen ara ehemical moiety

Séggsgﬁiet'gégtg%?o&?@Rgs%ﬁgnn%gtﬁﬁéﬂ%éc‘é?gé@yﬁgég-psﬁq%iﬂ@kyl,
et hy| @nechpikiasitond @ bkyiiheagon R - or 2

chem cal noiéty sel ected C})rom th group consi sting

of ( CPs)alkyknkipbsulel-, acy1{Ca L a)atyl-BCIOY), aryl, and

het or GaiPyTarY Whiegs ekrupled nonRutely SSPs (s i abiner,
PCT/ | 3309 4L08AdeRXs; 148 fully saturated heterocycle,
and a 3-6 nenbered partially or fully saturate

car bocycl i € is 8 mgndwhetkCehr . Prmbi(Bt 9('%/43 )'oki‘fheé@lﬁqf gnd R*

bst T . ele , ]

¢ aken* oS HEHeHe RSB R fen 2JRRS, hiESg afind tENCIO)

ﬁ d5 ored biemical brididiyeselecteddiront ithye groaipbeorastingraff (Ciys
ydro

h d ) . ) O =y

cheni Eg)glkYﬁé%QSQﬁ)%lénggﬁi’lcg{yogrgwhgzggé)t%(y&’éﬂrg(@? §grof

Cl- | , 10 di(Ca-
g < }%?'%NHO@@?))O@@(% _Héx)l)%lllﬂ%ﬁ@ﬁyCé(@cﬁi{alfylammo , di(C4
(O - C2) allgynR-, (QaaPe)cyqalkpiBninty aiaming-, aryi(Cr-
(0 A By ARG AT Mo, o o
het erﬁ%ﬁ%ér@é‘p%ﬂéﬂy?ﬂf?[q l@@rurataameterob tler aadw 3-6a 3-6

u

menbered partially y saturated heterocycle, and
a 3- 6membared eartialivtordully saturatgd|carkegystiariag, where said

Con oL Bb bR IR ol Rpr Be RO,

hydrogen, bRMHEIRI R talcaniogetheraiitt RS @ *EcREY of IRIfn

the forms a bond, a methylene bridge or an ethylene bridge; and

R* and R*" are each independently hydrogen, cyano, hydroxy,

amino, HoNC(O)-, or a chemical moiety selected from the group
consisting of (C4-Cs)alkyl, (C4-Cg)alkoxy, acyloxy, acyl, (C4-Cz)alkyl-O-
C(O)-, (C4-Cy)alkyl-NH-C(O)-, ((C4-C4)alkyl)2N-C(O)-, (C1-
Ce)alkylamino-, di(C+-C4)alkylamino-, (Cs-Cs)cycloalkylamino-,
acylamino-, aryl(C4-C4)alkylamino-, heteroaryl(C4-Cs)alkylamino-, aryl,
heteroaryl, a 3-6 membered partially or fully saturated heterocycle,

and a 3-6 membered partially or fully saturated carbocyclic ring,



15 group consisting of (Cl-C6)al kyl, acyl,
(CT-C3)alkyl-O-C(O-, (Cil-CA)alkyl-N+ C(O) -,

W@ ab40898at kyl ) 2N-C(O) -, aryl, heteroaryl, a 3-PCT/IB2004/000269
menbered partially or ful 34 saturated heterocycl e,
and a 3-6 nenbered partially or fully saturated
carbocyclic ring, where said noiety is optionally
subst inheredaid mivieinés optiomailysubstititéd withtane @Omore R4f
or R4f Lﬁg ogether with R4b, R4b R4c or Rd4c forns a
bond, SHOSHHERY ene bridge, or an ethyl ene bridge; a

phar maceut iof ghth¥r R@C&m@@élﬁﬂﬁ tﬁ&%lﬁ?h“b qrapsolyy e
or hydrate of said oun said salt. 25 4. 'The
conpodoinsoé bondi mnletbylezevureiga wr Metrwlemegbmrﬂgﬁ havi ng

Formul a (I R Raf N R4 RAf 2 " Y-XTAW
5004/ 0aos s iDporAHabB DB ERES 3 ere, R4b and
Rob' are each independently hydgegen, H2ZNC(O-, or a
chem cal noiety selected from t/he ,Jroup consi stl ng of

(C1- C6) al kyl, acyl, (Cl-—B) R°O- C( O) -
(Cl-A)alkyl-NHC(O -, (C1-C4) kyI)ZN-C(O)-, aryl, 5
heteroaryl, a partially or fully saturated 3-6

menbered heterocycle, and a g6 nenbered partially or
fully saturated carbocyclic TTng, where said noiety is
optionally substituted with one or nore substituents,

or Rakvigre Réﬁhand RRare bagﬁimpewdtehtlﬁnydrogéa or (B4£C,4)alkyl,
RAf forns_a b a nmethylene brid or .an ethyl ene
bri dg@ndiiy % (Cy- %4 JalkHa, halergpbspituted c@m&sydﬂ ") -
V\,h

o G CHE AR, ek BRSNS TP, dicc-
gr oup @ galkylatimgy CafC )akylcopah I4y6 meniTered ) dridalkyor fully

acyl %ﬁégfrgfﬁyd mg@t@fg rmgén@!%\gkﬁg %N_ear@)atoms
R

C4) al kyl anmion®® arh:bR%poE? \akert tagethendormre ﬁ@memqared
heter P4 tgné 2?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;

(i)  an amino group having attached thereto at least one
chemical moiety selected from the group consisting of (C4-Cg)alkyl,
aryl(C4-C4)alkyl, a partially or fully saturated (Cs-Cg)cycloalkyl,
hydroxy(C4-Cs)alkyl, (C4-C3)alkoxy(C4-Cs)alkyl, heteroaryl(C4-Cs)alkyl,
aryl, heteroaryl, and a fully or partially saturated heterocycle, where
the moiety is optionally substituted with one or more substituents; or

(iv)  an (C4+-Ce)alkyl or (C1-Cg)alkenyl group having attached
thereto at least one chemical moiety selected from the group

consisting of hydroxy, (C4-Cs)alkoxy, amino, (C4-Cg)alkylamino,
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menbered partially or fully saturated heterocycle, and
a 3-6 nenbered partially or fully saturated

W@ 20080069881 i ¢ ring, where said noiety is opti onatT/1B2004/000269

substituted with one or non4 substituents, or R4c
taken together with Rde, Roe' R4f, or R4f forns a
bond, a 20 nethylene bridge, or an ethylene bri dge,

and R4iIJ((C|-§36)ﬁ)|€M| ino QZ-I%O&E(yISUWfDn)d, Ehels) aﬁdylsm’amw

sel ect f I O nsi stin

eyl . AP Grdrey B el iy St
(C1- %)a@ér‘é)z&ildla Nartd @)partlélryyér fulpafurated carBodydiic ring, where
menbered parti aIIy or fully saturated heterocycle,

and a seidchrmisal B@igiyis patlcpryalk\«rswh&mtgte@ withretecar more
car bog g, wWhere said noiety is optionally
substl%ﬁg%i'tg'e\b\}sph one or nore substituents, or R40'
taqﬂmntawetlbally a¢deptdRie saffdieereoR4dr,a solvE orf Ioydratesof said
bond, a | ene bridge, or an ethylene bridge; Y is
GandsQn%gsa t.c(O)-, or -C(R4d) (R4d')_ where R4d is
hydr ogen, 30 cyano, hydroxy, am no, H2NC(O -, or a
chem cal noiety selected fromthe group consisting of
(d-Co)al kyl, (C1-0C6)al koxy, acyl oxy, acyl,

(C1- al k WO 2004/ 83 /I B2004/ 000269 50
(O - C@ yll@g caqmg@qu_pgﬁ%;m fr@a L3 grQHp@fg)})_rr,nula
3@3) 06) aI kyl am no-, ((d-C4)al kyI )2am no-,

- C6) cycl oal kyl ani no-, acylam no-, aryl (Cl-
C4) al kyl am no-, heteroaryl (Cl.£4)al kyl am no-, aryl,
heteroaryl, a 3-6 nenbered rbdaal |y or fully
saturated heterocycl e, Réhd a péhbered 5 partially
or fully saturated carbgc [ ng, wWhere said noiety
Is optionally substitited!withl o or nore
substituents, and R4d' is ﬁw/ en, HZNC(O -, or a
chem cal noiety selected fromthe group consisting of
(Cl-0C6)al kyl, acyl, (Cl-C3)alByl-O C(O)-

(RasHall M SO (Gl Ohal kvl )2k a0 -, aryl,
sat ur gi%eds Hgar%geﬁcar ocygﬁr&ﬁaﬁmrﬁme@o Jtéehém.&an

fully satur Icrin wher e’ sai d noi et
ingoietyt selactiedyfrasatise graupeconsistingorfe CarCajalkel, (C1-Co) alkoxy,

S el T G BPERAET. Gy
DO, A01 L)k laRtin 2 (- CCBIKYRSAlircA(CNS: e iGalk anino-,

acylamino-, aryl(C4-Cs4)alkylamino-, heteroaryl(C+-C4)alkylamino-, aryi,

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,

R*' is hydrogen, HzNC(O)-, or a chemical moiety selected from the
group consisting of (C4-Cg)alkyl, acyl, (C1-Cs)alkyl-O-C(O)-, (C1-C4)alkyl-NH-
C(O)-, (C4-Cy)alkyl)2N-C(O)-, 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 menbered [actamring, where said heterocyclic ring,
said lactone ring and said lactamring are optionally

wWemgneasst ed with one or nore substituents andPCEEB2004/000269

| actone ring and said lacta#mring optionally contain

an additional heteroatom selected from oxygen,

nitrogen or sulfur, or Yis -NR -, where R4d" is a

hydr ogeR*®or R4l?:lfwmmt@beﬂ‘mr@vlm R&, &¢f R, 8ORMT fammisheebond, a
group consjstin 1- C6) al kyl, (C3-C6) cycl oal kyI
(@thy|€9?£“r€1§3f389€? y?enq eridgs) al kyI am nosul fonyl

AL A Rb AT O BRI RIYEEX] wnere 5 is iycrogen

Waﬂd) yhyctrox;o;ﬂmmnaHbNC@b}s br BM1maltm0@Qeselectadrfmm the

o cragoil a6 R EC s amRoR) Al B -Coalkyl-O-
RO, R Caii. Nﬁﬁl‘@@)ﬁ'(cgc)tﬁl b@/ﬁg{l %moé% k%ﬁ'&?’amino"

group COﬂSIStIn

é@"ﬁxﬂlkyﬁmm% ACe&3)ayKgalk@antn@), acylamino-, aryl(C4-

A S SRS o e, o5

hﬁ:e?;ngéae@/sémah Kot Ry Baturafs/ he@grdycle, dind 4 €36 membered
C4) al kyl am no-', heteroaryl §Ct -A4) al kyI am no-, aryl

merialyzonfully satgraed garanyshe ngavheed ssidgnoiety |Syopt|onally

%@5%9@@@@%&,&@{3@?@%@@& fisr{eg??[ |eg| Y? or fully

sat ur air 1° eaitdpoogethies withng!e, Wier r*sai R*noireta bond, a
optionally, substituted wt h one or more substituent S,
dSTﬂetM@n@abUQ@et 8pan eahyIene Rrifgs, amdh' Rac or R4c' forns

a bon 4°Z}$ h?&r‘oﬁé{gf gigN@r(Oﬂlz% %he%cﬁh%l ”Eel’é’b}éﬁgﬁom the

and 5 R4 en or a em cal noiety
sedee tedsistirngrof {(&-Cgatiyh a:xyhs(Cs{Gd)@kngO{Gi(D)Cﬁ(fmwalkyl -NH-

%éb)dg:a-[]qf }gkg)\{:@éﬁ) Cg I het%%qrgf@ §|mer51b§ % pgrtially or

gbgétgﬂateérhbtérbbyd@rand ald : nﬁé}hﬁéﬁéoeﬁaﬂﬁgn;%pﬁmyls%turated

mbered parti al | y or fully saturated
ccarthmnypht riogr where swidmeoiety is antiosally Bgbsijiuieghsith pne or more
Ehltu ed with one or nore io0 substituents, or Rde'
3 ther wwth R4b, R4b' R4c, or RAc’ forrrs a

bond ot R'ehker syt wige R*ORAN Reét by RéPRorhs albend aand
R4t and R4f are each |ndependently hydr ogen, H2NC(O)-

snethylepiehfidas, oren &tljyleee ®EHEE; from t he group

consi sf |G Rbn{ ShidrBlAdNY! or 2YRH)(RD):, where R* is hydrogen,
cyano, hydroxy, amino, HoNC(O)-, or a chemical moiety selected from the
group consisting of (C4-Cg)alkyl, (C1-Cg)alkoxy, acyloxy, acyl, (C1-Cs)alkyl-O-
C(0O)-, (C4-Cy)alkyl-NH-C(O)-, (C1-C4)alkyl)oN-C(O)-, (C1-Ce)alkylamino-,
((C4-Cy)alkyl),amino-, (C3-Cs)cycloalkylamino-, acylamino-, aryl(C4-
Cy)alkylamino-, heteroaryl(C4-C4)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, and
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15 C3)al kyl-O-C(O -, (Cil-C4)al kyl-NHC(O) -,
(d-CA)alkyl)2N-C(O -, aryl, heteroaryl, a 3-6

woresobeewsa’ partially or fully saturated heter ocRCT/EB20e4M$0269

a 3-6 nenbered partially 47 fully saturated
carbocyclic ring, where said noiety is optionally

i i
R i€ fytddRn? PENRIOTE oF et ihibhtBlely s8lecktd 8 the
lgbmwb canSItgﬁhngat WL@@all?'i be:byﬁ (Cﬁ%ﬁlkﬁt@%@(me (@1L@Pag<ty§NH—
| ca e a e sa er eo or a solv
RV AT 0o BPA e E ATy Ach-Ganembsrec Rartialy or
FONPANfEd nElLEYA, s ot Mk B iartidlly by satyrated

tcaktmcyctmngagh\ahem $did Rd@ietydie’ optiBAlly subdtuteowitis oae or more
B thyl ene bridge, or an ethylene bridge; R4b’
E%'PBE{ an optionally substituted (O - C3) al kyl ,

or ta@ma“dtaﬂawhetékémcsbém@n%ﬁ%asfé‘lﬁ»e erBGf Jgi‘sor"’\”ully

bond, a nethyl ene briddge, or an 30 et ene
watretey lwemcmrngaﬁeﬁmmm@@d Ia@zn@tmg, sr Iayztifiogen

an 2P & ' ! ﬁﬁn aﬁgs\& %Pet %} (h% ?r%z(gl&ckﬁfrbq a&gq\rbe rigg and
@étchhébt%ﬁﬁ ridgi 48 %ptl@haWsu@tﬁl\(tbﬁﬁ/ﬂtibth ae mcﬁ@%ﬁ@ﬁtdeﬁts and
hydr ogen, an opti onal lémEUbSt ituted (Cl1-C3)al kyl

gsaictlecHnedig aed said Iackum ring4ptioralloeomain an @ddﬁlbaal

r ne bridge; a
kh(l%gérifrorggogg? %Mf@yﬁg@%ﬂ@%@r thrsoyétn cfer &ﬁ@e or a solvate
or hydf gt-eNRTY- &mede gt Qlarmydilbgémbd asRleimicdlimBiety Bélected

d of Claimb wh " Rac) (RA
F0h Shfotone conBistaac (Cndegakile 161 Go oy oabatCr o

W %I c&rﬁ{l ) ??b?’eﬁ%ﬁn@&h@?ﬁ@@ﬁg )fahQJEmlnosulfonyl-,

(a@SZI (mpa)atwlaczmooo)a;yl, ahé rhetea'a'am nehereysaid moiety is

bR st B e of e Sl eBy & ok Lot s
Sﬁ}yl g} |g%§lfrx|)rﬁdéut§-@HP°8ﬂ C@R“HRR*W)L QPFerar R YErcYRN,
cyano, hydroxy, amino, HaNC(O)-, or a chemical moiety selected from the
group consisting of (C4-Ce)alkyl, (C4-Cs)alkoxy, acyloxy, acyl, (C4-Cs)alkyl-O-
C(O)-, (C1-Cys)alkyl-NH-C(O)-, (C1-C4)alkyl)2N-C(O)-, (C4-Cs)alkylamino-,
((C4-Cy)alkyl)2amino-, (Cs-Cg)cycloalkylamino-, acylamino-, aryl(C4-
Cs)alkylamino-, heteroaryl(C4-Cy4)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,

or R* taken together with R*, R*", R*, or R* forms a bond, a

methylene bridge, or an ethylene bridge, and

' R* is hydrogen, HaNC(O)-, or a chemical moiety selected from the
group consisting of (C4-Cs)alkyl, acyl, (C4-Cs)alkyl-O-C(O)-, (C1-Ca)alkyl-NH-
C(O)-, (C4-Cy)alkyl)2N-C(O)-, aryl, heteroaryl, a 3-6 membered partially or
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Yis -NR -, where R4d" is a hydrogen or a chemni cal
noi ety selected fromthe group consisting of

w@ glo4odpat kyl , (C3-C6)cycl oal kyl, (d - PCT/IB2004/000269

C3) al kyl sul fonyl, (Cl-C3)al¥y| am nosul f onyl,
di (C1- C3) al kyl am nosul fonyl, acyl, 20
where said

-C8) al kyl -O-C(O) -, I d het
Lol ol b D ol
‘3??% gbh’@ evglﬁ}%eésﬂe’#@ﬁﬁl y %‘i@%l gog)tlbnaw%&ﬁ?t’%dﬁlr?ﬂ]agﬂé or more
@hbaﬁltuahtsm)l ety selected from CI Co6) al kyl, (C1-

C4)a|k NH- C 1) 2N4C(LO) - er
sai d ﬁ§t)’ i%n%&et%(?{a &2&% E%‘ ﬁé‘gf%)'?% a%diia
mtﬁw@%%io@]@ea?én e‘t’rﬁyléhébﬂﬂg@‘le or Rde' taken
togeth Ridb R4b' R4c of R4c' forns a bond, a

met hyﬁen@ hydiregen, slyaan, bYdTpP(yérﬂmblq yNC()-, or a chemical
BRSSPl ahishe
%1@9}4)6(96&%37(03@093?9@4@65@}32@91 C%?@B(yT’NHThEOC)O g@@m(}bIWI)QN-
W@r)ué@nr%éﬁ}‘bﬂ@m'mﬂrd((&d;ﬁ@ﬁ?ﬁlhzﬁmImhd@@)Cq)leoglkylammo-

PTG, BN Yo RRy AR FABI IR MR- B

- hClerGa)h| K $46 Debi@red p(a@al%r&hkybaﬂhlfht@d@)eterocycle and a 3-6

SI‘QCT_ Cé?@%ﬁ%‘%}%ﬁg%m% satl{r@‘ge%gr@g?qug g, gﬂqq{g said moiety is

gy gf%bstlﬁitéh(vﬁh&ﬁ'é 8t fﬂﬂré@hBQTtuean and
tero ry yl am no- eteroaryl, a 3-6
nenber%ﬁlnqalaydrogen yHINC(Q)-) or aarharrmaidncbletyeseiegzteldefrorarhlme

SR e tTREG S el el (el R BT darGyakyr-nH-
S(bf)l I(gnmzaa%zm g@@)ﬂérymﬁ@teﬁdm?rt btslemhémbéped?ﬁﬂman? or

dro , or a chem ca nmet% sel ected from
8

tf lh‘b’ Sfig\dliﬁli@d B@tﬁipqulﬁgar& a @ch nesnhenegl partighy or fully saturated

Fe i s b e A iy o o

mesreesubdtipantd,al |y or fully saturated heterocycl e,

and a 3- red partially or, fu aturat ed
car bo@ﬁ?@ql @r %@kemeéh%wa e?{? kﬁ d?ftR%anFﬂn§ abond, a

w%ﬁg?bgtbq@ \gl Bpaﬁréﬂ'u ‘?BF'ﬁ?als substituents, or R4d

ehto et 3-6 nenbered partlally
or fulal pharmaceutlcally acceptable salt thereof, or a solvate or hydrate of

said compound or said salt.

4. The compound of Claim 1 or 2 wherein R* is a group having
Formula (I1A)

|
R4f>(N R
z_ _X

1A
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saturated heterocyclic ring, a 5-6 nenbered | actone
ring, or a 4-6 nenbered |actamring, where said

whedenesyrl i c ring, said |actone ring and sai BCT/ER20@4000269

ring are optionally substiti¢ted with one or nore
substituents and 20 said lactone ring and said | actam
ring optionally contain an additional het eroat om
seHeret ed from oxygen nitrogen or sul fur;

i e A T Ria i

%@g@ﬁé@?&&&ﬂ%{%g ﬁémgtﬁég ogdei%r%lgﬁgﬂ%ﬂ;(‘gﬁ-Cs)alkyb acyl, (Cr-

dheliyliG- @(O)ar(ﬁhfﬁzt)al@mel)@@)e G- Cu\)@ﬂwé)zlﬂfré(%,darme

RotrBa5H, @ oA Sabepuiisd B A bRbog s tle, ang @ 3-6
%rﬂﬁeréo%ar@@;%kﬂ]ll?@aﬂﬂatéﬂ éé?lao%lﬁ:l i, avfdre saildoiety is

Co6) cycl oal kyl am no, “acyl am no, étl (C1- C4) al kyl am no-,

Ieptienaliy sukstitutedayit wye QAT SUBR URmtﬁ, i s

(o R R B eegter g R LR e poye. =

seplenkl RidR) brtah&;tl&*ﬂéne@hd eSO| vate or hydrate of
sai d conpound or_said salt, Lomound_gof sel ect ed

from vhis 3Pens il idigGR UR™)- where R™ is hydrogen,
Jclygzo (Ii;fdiglé;? AR NCEON2 of adieMhiBA RBRAY béretidBhrd the

fdrbllp Bohdistingof (Cﬁey)a]kyli (€ +Gd)alitorp crylaxy, aeyl3(CalCh)aligy!-O-

R AL N T A S ke AR CALRETE S
%(6[917&{ gﬂ%pémo hegcapee)g yEIRERNEhinG- aé‘dyfhrﬁlﬁbdearyl(Q—

(4- cyanophenyl
4r)adky)lbn{|rlo-5heﬂaoaryl(c1 -C4)alkylamino-, aryl, eteroawl a 3-6

ﬁ%mssr%ﬂ bty S foif e o RRaRs g 3 igfesres’

)ora’u Eéwraﬂ@)df@?l@b@[ohc ¥ing, where sald moiety is optionally
tr| azin-4-yl]-3-ethyl am noazeti di ne- 3- car boxy

|su&>sa’wt with@e or more substituents,

ko S PR i R R RACBY R fGiffE'dMond, 2

pyrazo
arhéthylbn@]tin‘dg@zmaﬁ ethyleBedirigbaamaioazet i di ne- 3- car boxy

e agl is hygrogen, H,NC(O)-, or a chemical moiety selected from the
group consisting of (C4-Cg)alkyl, acyl, (C4-Cz)alkyl-O-C(O)-, (C1-Cs)alkyl-NH-
C(O)-, (C4-Cs)alkyl)2N-C(O)-, 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 R*® taken together with R*, R*', R*, or R* forms a bond, a
methylene bridge, or an ethylene bridge;

Y is oxygen, sulfur, -C(O)-, or -C(R*)(R*)-, where R* is hydrogen,
cyano, hydroxy, amino, HoNC(O)-, or a chemical moiety selected from the

group consisting of (C4-Cg)alkyl, (C4-Ce)alkoxy, acyloxy, acyl, (C1-Cs)alkyl-O-
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20
1-[7-(2-chl orophenyl) - 8- (4- net hoxyphenyl) - 2- net hyl pyra

W@ 200af0d9857 PCT/IB2004/000269

a][1,3,5]triazin-4-yl]-3-ettfyl ani noazeti di ne- 3- car boxy
I ic acid am de;

Hﬁ@fébg,&gﬁnﬁn&g) P ComgR-CO)) (& -Coalkdming-.
U LCHAEARFE: () ohchoBBIAARL RIS yftcsar oo

C acCl
Bz{)ilkvlﬁfmhbo mwmawloG1%£)ék®IMihop rearply hptetoamil,hy Brgy r az

i ?Jf%’eréﬁ paftiadly Qr jully saturated riarprisie R aidne memheissk

F SRS arale Sonyping, whers spic iRty f pptonally
pubsatibited wjth-one or more substituents, and

;‘% |[ i i‘@] 5 Z' & 4'FY|I\JC(€5)etot}yal an neg| %%ﬁét?'s%f"éc‘%éé AR
qub@p 68n§|Bh|‘?¢j ep (@Pﬂe)au%d (et hrepaRINO)C o TRINVE PUIGFNH-

4} :{051@4)a%sxl)zN£(§a)1 atyli beiaropyl, and-Gopiepwerad partially or
OB RS AREAGE, 038 a2 Bimemberahopsialy cfullisviased

Q= 3ycﬁc ring, where said moiety is optionally substituted with one or more
a] 1 ]['[I‘I azin-4-yl]-3-ethylam noazeti di ne- 3- car boxy

stitetsani de; WO 2004/ 069837 PCT/|1B2004/ 000269 155

L [ 7~ (el PRReKbh 1B ihaf Rl 2B rhb &rd RS SMARY 527y

ol o[ 1,
zﬂa{tdraﬂecﬁ!heuermydneétmml h-536 insepbereyd laotomeahed, iotiang-63- car

box%lb ge’(‘i'% Mhresp Ralklgterayalic ingr eif dagipye ping and

@a‘icﬁ‘)ﬂcta rn t
oend, st fing are optionglly substituted with ope arimere supstitugnis and

yHaid lastdree ding aed sa$d lactam ring optionally contain an additional
%}%ﬁ'f%é)ﬁ% rle,le?erc(%gd ?rrc%"n zaxége(n4 n‘lstpcggoernogr sur] ulr) or2 met hyl pyraz

a] [ 1 3¢ iﬂlNRﬁi ﬂvﬁeré'li“3sfﬁ3h%§€h 'E)‘P%Z&{érﬁicﬁ?n%ét?%é@éted
ylic acid amd

frqmimegtqume@pmw of (€1¢Qs)8kyb (S pleinycioakyieiChy |
Ry Sk s Bigni, (Ca-Gaelkylamimpsiliony - Gis Sk viaminosuigpy-

l, I(&«'&?}zﬂkﬁm) ) argl and heteroaryl, where said moiety is
1- l oro hen 4- chl or oghen |)-pyrazol o[ 1, 5-
At

pngllyswtpstgg e w one or more substituents;
gmyl L_Zgls'aQ‘BBﬁ&p-Y(IJ?I"CHO-"’,‘%‘?t—Cﬂ#“RRZ 'FalRgKY RiCisafdogen,
Joybme’( Rydrbkpr ammiTen NGO04 ot il shamibanylolotp sekedcbfidiine

4%1 Ew? C@%ﬁhw gﬁ{%ﬁﬁ}?&fxl diGiecaakaxp AP, 26Vl (GrCaalkyl-O-
(0] (RanbhaRgRRRAKI)- ¢ ACHNNRRIERD).) CHE 2R ik,
LS. Bl i n (e Sx)oyohalkgiaminbesadylamisor rsiiCie:

B alkfiaming eteapl(CeCoalylarangs meKy hetesorah @ 3EL. 5.

%éﬁab@reﬁi bél*ti%ﬂy Br fully Saturated heteroc;g:le end a 3-6 gﬁembe ed
- met hyl am noazeti di ne- 3- carboxyl 1 ¢ aci
a phar maceutl cally acceptable salt thereof or a

sol vate or hydrate of said conpound or said salt.
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group having Formula (I RS -0 R R7 IC 25 where

WOR200a106P8R6 ar e each i ndependently hydrogen or PCT/IB2004/000269
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(Cl-C4)alkyl, and R7 is anSloptionally substituted
(C1-C4)alkyl or an optionally substituted 4-6

Bl A T AR R o

0bssty %Mtﬁmn@ma dtittierts, mtrogen or WO
2004/ 069837 PCT/IBZOO4/ 000%69 R5 qnd R6, or R5

and RDrRiR éakerotpgethar Wit -6Rma|%8r &donnag ahead, a

e e X T

het er ¢ qgH um@%@\ewm@ @elaecgieeﬂlctammewwww from the
sul fur or mtrog where said | actone, said | act am

iU apasisting obfec GoledkvhracybfEnSraplkyl-QuibtR )t (i alkyhNH-
il %%t’@ﬁ-‘dééia%?‘v'bﬁe%@% Sy fflbered partally or

Salllydsamrméd méteocgeledasdbt3-6 hlemlﬁbsed: parpnall)m or GillyGadinated
1 or 2 wherein R4 is an amno

SHAIRRIYEHC IRBr w@sr%ﬁa'_ﬂéag'@%ﬁeo ﬁﬁ%épgﬁ&‘@‘{)‘%gl@@@t%dﬂme
fsru%ﬁ@%ﬁ&group consi sting of (d-C8)alkyl,

ary al kyl, a partially or fuIIy saturated
(cs cajrd'y@taaékwgethgdwmhﬁ“bmﬁeﬂfkgnR forms a bond, a

al k het | (C1-C3) al kyl
9§hCFG¥T@[@?Q%‘-’r( Ar a”a%'fgylﬁxﬁﬁr'ldﬁeosr g:%/i gl ly s?a?urgt ed
het er g% gh@, RAWPE @aBRIIKLEPEINRIENEY ﬁy@ﬂige(Pﬁﬂzl\M)(O) ora

substituted with one or nore 15 substltuents
mhenidaldnoledy selectes fvom the igioyp sansisting Oﬁ(%rﬁy)aéhﬁl reyl, (Ci-

Fontey el PofC e a Rl (G CaHIREMRGE ek a0l

Stbrdddr 8F-6 resmberl yatiallpor fnmglrs@tmattfd hé’@mbycle and a 3-6
conmpound or said salt. 20 12. phar maceut j cal

Joapbsied @ﬁrttad,lw,fgliyn@atg@te@ cgmﬁgyg rigg, where said moiety is
optionally substituted with one or more substituents,
or R or R¥ taken together with R*®, R*, R*, or R*" forms a bond, a
methylene bridge, or an ethylene bridge;

a pharmaceutically acceptable salt thereof, or a solvate or hydrate of

said compound or said salt.

5. The compound of Claim of 3 or 4 wherein

R* is hydrogen, an optionally substituted (C4-Cs)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 (C4-Cs)alkyl, or taken
together with R*, R*®', R¥, or R*" forms a bond, a methylene bridge, or an

ethylene bridge;
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any one of the preceding Cains, a pharmaceutically
acceptable salt thereof, or a solvate or hydrate of

wa@ aiod/oesapound, or said salt; (2) a phar maceut PCEHIB2§04/000269

accept abl e excipient, diluéaf, or carrier; and (3)
optionally at |east one additional pharnmaceuti cal

agent . ,25 13. A nethod for treatin ' se,

cond &G niiogenor opUaRsbreyEsttygd Rt By b taken

(RBIRRIIR R, FECPRET ARAGGMS Hohdaal fiBlgIcrRBdgY, 86 an
e step of admnistering to an animal 1 n need O

sihylenter leridges@nda  t her apeutically effective anmount of

?’CE:I' ? | %8 y@&éfegg %llcgoitgnl L& ;ﬁups itﬁ%%d'@@%g)?éﬁﬁy’ﬁr taken
Rifdrvit RYS R R iopmetf el BYanidl ke He Biynedbridye, or an

optionally substituted 5 heteroaryl; R2 i's an
eiylangaldlidggesubsti tuted aryl or an optionally

hal o- @i earaic] BicKapiabls ba AP B g Aoy Pl o
§didicdonipour’i &F salg sivi ng Formula (1 A) or Fornula (IB)
O-"4a R4Af N\~ R4b RAf R RAb R4f |\ R4b R4Af R4D’

Z" Y_XZ''" Y~"XITA 1B where Rda is hydrogen or
gcu - Cg) al ke c%ﬁ]@%da&%lgﬁﬁ's Whérehfich i ndependently
ydr ogen, cyano, hydroxy,

X is -C(R*)(R*")-, where R* and R* are each independently
hydrogen, H,NC(O)-, or a chemical moiety selected from (C4-Ce)alkyl, (C4-
C4)alkyl-NH-C(O)-, or ((C4-Cs)alkyl)2N-C(O)-, where said moiety is optiohally
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;

Y is —=NR*""-, where R*®" is a hydrogen or a chemical moiety selected
from the group consisting of (C4-Cg)alkyl, (Cs-Cg)cycloalkyl, (C1-
Cs)alkylsulfonyl, (C4-Cs)alkylaminosulfonyl, di(C4-Cs)alkylaminosulfonyl, acyl,
(C4-Cs)alkyl-O-C(O)-, aryl, and heteroaryl, where said moiety is optionally
substituted with one or more substituents;

Z is -C(R*®)(R*)-, where R*® and R* are each independently
hydrogen, Ho.NC(O)-, or a chemical moiety selected from C4-Cg)alkyl, (C4-
Ca)alkyl-NH-C(O)-, or ((C4-C4)alkyl)2N-C(O)-, 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;

a pharmaceutically acceptable salt thereof, or a solvate or hydrate of

said compound or said salt.
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am no, H2NC(O) -, or a chemical noiety selected from
the group consisting of (d-C6)alkyl, (Cl-C6)al koxy,

wa@eokosos37 acyl, (Cl-C3)alkyl-OC(O-, (d-C4)aP&yiB2004/000269

NH C(O -, (G -CA)alkyl)2N QO -, (G -C6)alkylanino-,
((A-A4)al kyl)2am no-, (C3-C6)cycl oal kyl am no-

acyl am no-, aryl (Cl-C4)al kyl am no-, heter oar I (Cl 20
C4) al kyl aniTiecorapolind bECEIMG wlher@nsf B ERD where

artlall or fully saturated I$ cl e, nd

&mhw@regam ﬂéﬁnc’y hyEroyr RIRGt uahg@@a)y Arh6 %lnqa& Fotety
st 85 o TRbeiing o 21 Al v

{%GW {(ﬁ?@ﬁll@ﬂ@@o i&&@%ﬁlylﬁw g(?) -ptCRahalkyd)ki+C(O)-,
oge er w r

et D?élh)élaﬂvn%*gz(% § ISk b nend o g IOk e ang
Gg\% |@f18§ VRRinc- M@@f@ar%&m%mgmmeaﬁﬁch
in penae § rogen,

cyano, hydroxy,
mzmp@m a (3F6 mamleeredaiartlalynm fedly ssblraadermetemryclehénd a 3-6

93 B%'a'lalny %E;ﬁu“é%agrlr%%Ga Pé()@)/él% rn’%6 W@ 8kid moiety is

(ogboﬁéh;abﬁb/étrtd}{*éd%@ one of ForeBudstitdeh®dy C( O -
( 4%ky am no-, di (G - C4)a|k|amno

cygmygrqgﬂmmzhl@l(O) SEA %hﬁrn@al moiety selected from the

SRR o, AR SRR o

(O, A0 HakoNNBI0g-, adyldhetelodryl, @ Mrfnemr@apertaauy;or

or fully saturated carbocyclic ri

Tally swlaspaINejcronna; b aib-RirbsmuREhpariansor fully Satdiated
& tﬁégﬂj’@ '?@ é@%,ﬁ%alagﬁo%ﬁlsﬁo{%@iﬁ%};{y %Egﬁﬁ;}&é&ﬁﬁﬁ ®he or more

a net hyl ene
ubdgtients,an et hyl ene bridge; Y is oxygen, sulfur,

: nd Rad ar
et (AR (Ha) doGstbaT R ERa-C FFNBREc ety SPfully
HENGERd he@roé&ch%*ﬁi‘ﬁ@‘ 555 G'Fiﬁ’érﬁbére%eia@t“dn%%ﬁg IPd 15

group consisting of (Cl-C6)a (d- Co) al koxy,
amg;rrrhwyed oydm r(nmmm@)@sa@l hez_’oe(g(qyphc ring, said lactone ring and

%} Kk l%ﬂNﬁl_eLn tgné’?' gjgégyg‘l(i@ltﬁ#n%%ﬁ%r%substltuents and

@a)&lé‘dt&?é NMF fidnsid Ia%@é’rh&mg@ptlonally contain an additional
aryl (Cl- CG4) al' kyl am no-, heteroaryl (Cl1 20

chgtarqat@rarﬁah@cted &iogn OXygarsniEegen OEaSlQJfLB’ nenber ed

ﬁg:‘%g%b%%gﬁ?{é{mc}é“g%&ﬁ%y saepur a car gg@%gef B Hydrate of |

rddig compoting arajatd salt.ety is opti onaI |y substitut ed
with one or nore substituents, or R4d and R4d' taken

together forma partially or fuIIy saturated 3-6
8. The compound of Claim 7 wherein

X is a bond or -C(R*)(R*)-, where R* and R*® are each hydrogen;
and
Z is a bond or -C(R*®)(R*®)-, where R*® and R*®' are each hydrogen;

R* R*' R¥ and R* are all hydrogen;
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menbered heterocyclic ring, a 5-6 nenbered | actone
ring, or a 4-6 25 nenbered |actamring, where said

whedenesyrl i c ring, said |actone ring and sai BCT/ER20@4000269

ring are optionally substitisaed with one or nore
substituents and said lactone ring and said | actam
ring Qtl onally contain an additional heteroatom

sel ecReYis arninook§ gbi)alikylamings di(§i-Garlkylemise, (Ca-s
9%8 ogaky 1091, Bilntiio Sy EL 29 Horhd  RBLEBA TR £

mifoL! and C3- C6) cycl oal kyI (C1-
K sulfonl Iamnosulfo | -,
a ( c1%%ya(cpvcmwa>gﬂmw<a@) v atiolNoB64@Y. or (C:-

O 159 acyl, (A-0C6)alkyl-0C(O)-,
Eﬁ%lk)ﬁ%ﬁpé (g? 6 where said noiety is optionally
subst etpﬁa‘rdnaaeuhcany@amrepm@ salfis¢riebf) emtassolatesorenydrate of

bond, -CH2CH2-, or -C(Rde)(R4e')_ where Roe and R4’
gai ‘éﬁ@ﬂounﬁgéﬁ%‘ﬁcﬁéﬁtly hydrogen, cyano, hydroxy,

am no, H2NC(O) -, or a chemcal 5 noiety selected from
t he group consi st ng of (G -C6)al kyl, (C-C6)al koxy,
acyl omy, aaﬂyd:om QIn8j adalleyted@r@ﬁ(the group consisting of

(& - A srubidrseryive & SEig P kny e metstoyrazolof1 5-

%\?@ ﬁé/ﬁé]gf I ﬁlélﬁylﬁﬁﬂnoaz%ﬁiﬂﬁmf&,‘érbox |c aCId amide;
aryl( lamno-, heteroaryl ( %I am no-

ar yI 1-[HeB-bisotR- gmlpr@rmnal)%mmsdayr@aph[hﬁrqa[ 3, SitipEin-4- yl]-

ty_’ ted hete cle % o menmbered partially
1A rrynggﬁ“,dmee- i PWEE‘/‘C%I am'#% where said noiety
I S OﬂtEW@éHIMrcﬁihbﬁé/l)IaJQ&-deMddhe@W -DBmeativyipyrazolo[1,5-

substituents, or ei Roe or Roe taken together Wi th

Rl , 3, Bifaziod-Wi-3rdbylaminpazetidingararbomie RAFEARIYR dge

ndepdrtetefopeaie- PLthenRER EAmel RS bigy 5
H?ﬂ’ﬂg,ﬁ?tﬂazuﬁm yll]—elfahyleedmmeﬁtdyn&@#mbm@hbrami aimideyr oup
consi sti_n

acyl , &cﬁ)lamahenw @((ﬁk é{hy ( Ofuﬁ@am@?h ﬁﬁﬂ- Z%?%y
%ﬁlﬁ&gﬁﬂ% h ?/Iim noﬁbn}lr&g&e&@%g@gﬁﬂif@ aC|d amide;

acyl arti- Weéz-claim;dp(h@ny%ea mdtlamypdnenyhé-medaylwr@mlon 5-

h
S SR M oAt R Pd b Bftis; 5. 6
”E”berﬁ%gﬁélﬁlb%dh\én% -g-- bMI@@éH&r@ﬂ)@n@h%@?bﬁﬂo’ldﬂ 5-
rrn e said rmlet | S optlona i tuted
\ﬂ][t’lhB btigazin-4vpl-¢- maﬁadammm@rlddne-érqaﬁb@xmfaqﬁ apide;

taken t[a]g@ cﬁlorophenyﬁ—%—m ﬁﬁgroph%Ryl)- -me %IpyrgEBE[ﬁS—
a][1,3,5]triazin-4-yl]-4-ethylaminopiperidine-4-carboxylic acid amide;
1-[7-(2-chlorophenyl)-8-(4-chlorophenyl)-2-methylpyrazolo[1,5-
a][1 ,3,5]triazin-4-yl]—4—ethylaminopipefidine-4-carboxylic acid amide;
1-[7-(2-chlorophenyl)-8-(4-chlorophenyl)-2-methylpyrazolo[1,5-
a][1,3,5]triazin-4-yl]-4-isopropylaminopiperidine-4-carboxylic acid amide;
1-[7-(2-chlorophenyl)-8-(4-chlorophenyl)-2-methylpyrazolo[1,5-

a][1,3,5]triazin-4-yl]-3-ethylaminoazetidine-3-carboxylic acid amide;
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bond, a nethyl ene bridge or an ethylene bridge; or
(ii) a group having Formula (I R -OR6 R7 25 1C

waberecd37 and R6 are each independently hydr ogeei/mB2004/000269

(G-C)alkyl, and R7 is anSoptionally substituted

(G -C)alkyl or an optionally substituted 4 WO

2004/ 069837 PCT/ |1 B2004/ 000269 160 6 nenbered

part i driTy(2ophleraphgnybitutdacigronhasybes gatyipyiegolo[1,5-
t ) .
S U Feo PSS ATEl A BIRAROIK 25) s

and RB- émimmt[wztchdmophmylpsE(ﬁ:mmm‘pheayl) -2Lact one,
-6 nenber ed ered partially or

m@thylpy@aa%[ﬂ éaﬂ&@&?ét@%g%mﬂea@wrﬁ “ATGREPAX YIS apid amide;

or i o PSR 4 L R oidtL s

“ @t a3, 5]twa:i||e—4ayl]93ﬂpeihtylmh inpazefidine 3atcatonylichacid ancide;

ot acrsiere SRy e B Rt ifolol 1,5
1@%@%2.»3%9@ B%.%ﬂwarﬁmz%hum@ ﬁeaﬁb%lq@)aeid%,

ary a to partla saturate

( C3- w)[aﬂ&@dbnqﬂhenhy&@f‘?ml@nom&)m Wrazc(lo:[]] 5-a][1,3,5]triazin-

k Cl-06) al t | kyl l,
N BRSOV it Ghacing s Bhufic e, didbn it e
het er acjyci2echivfepheng el (41BhiBidpHehyPByransibl1y5-a][1,3 5]tr|azm—
substituted W th oné of nore substituents: or (iV)

darll-estaylrpineniperinedy-eanbexylic aeid @midavi ng att ached

e or aeRarac BR3P B, SRS, STftRin-
gy)'l]gleketll(nglr?ﬁ)e&léﬁxdlr@nﬁ-rwrgclﬁgﬁléglj;lfc@m&i*)dnham no (C1
di ((ClyE3()2a¢m9'%/°Pb@§‘V|é1§] CW@yWRB@)F‘,Y' :;Pyrﬁ%ﬁl@i'laﬁa}ﬂo}S trlazm-

S;)(LB -RéihylRhiffaia) ﬁé’%yéérﬁox Qd Bafigal Iy or fully

rated- car ocyc ic ring, ere sai d chenical
noi et @ phammaeuhedzllyyamekpmtnle s dhavieohor 2Gobrate or hydrate of

substi t uent ar rraceutl cally acceptable salt
ﬁ@%‘&ﬁ‘?owégf §%‘B &dlle or hydrate of

10.  The compound of Claim 1 or 2 wherein R* is a group having

Formula (IC)
-——04éR‘3
7

R
IC

where R® and R® are each independently hydrogen or (C4-Cy)alkyl, and R” is
an optionally substituted (C4-C4)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
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said compound or said salt. 14. The nmethod of Caim 13
wherein said conpound is a 25 conpound of any one of

w@@it10e9837 t hr ough 11, a pharnaceutical |y accepp@biB004/000269

salt thereof, or a solvatel® hydrate of said
conpound, or said salt. 15. The use of a conpound of

For mul ) ' t

{reat g B SRR B QAT otindh ol A5 iRt Hotone,
6 m@’hbérecﬂactayn oredEientidgted ep@etmlkyrora‘nnwg@umirétbdm
2004/ 069837 PCT/ | 82004/ 000269 161 R4 N N

Mheterpeyglaeesiainipg 4 © %netﬁwam |r5¢egea§entdm@ect@d¢rorar
I
0, U g, o BB 5 oy b
é@mbcymleade optoealesybstitiRedivethhyk ogerore (sﬁbsﬁ}ih)satskyl

| Kk
R bR et Lsa S o2 bk i o
%aﬂﬁcorﬁﬂ&uh\lﬂ Bfleai'aﬂéanR Rob RAf R4b RAf R4b' )< ' Z¢

A 1B where R4a is hydrogen or

( CI C3) al kyI 15 R4b and R4b' are each independently
hydr oggn, aengdmpg hdSY Claim 1 or 2 wherein R* is an amino group
having attached thereto at least one chemical moiety selected from the
group consisting of (C4-Cg)alkyl, aryl(C4-C4)alkyl, a partially or fully saturated
(Cs-Cg)cycloalkyl, hydroxy(C+-Ce)alkyl, (C4-Cs)alkoxy(C+-Ce)alkyl,
heteroaryl(C1-Cs)alkyl, aryl, heteroaryl, and a fully or partially saturated
heterocycle, where said moiety is optionally substituted with one or more
substituents and provided that R* is not n-butylamine or diethylamine when
R'is phenyl, o-tolyl, or p-methoxyphenyl, and R? is phenyl or m-tolyl;

a pharmaceutically acceptable salt thereof, or a solvate or hydrate of

said compound or said salt.

12. A pharmaceutical composition comprising (1) a compound of
any one of the preceding Claims, a pharmaceutically acceptable salt thereof,
or a solvate or hydrate of said compound, or said salt; (2) a pharmaceutically
acceptable excipient, diluent, or carrier; and (3) optionally at least one
additional pharmaceutical agent.

13. A method for treating a disease, condition or disorder which is
modulated by a cannabinoid receptor antagonist in animals comprising the
step of administering to an animal in need of such treatment a

therapeutically effective amount of a compound of Formula (l11);
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am no, H2NC(O) -, or a chemical noiety selected from
the group consisting of (Cl-C6)alkyl, (Cl-C6)alkoxy,

wa@eokosos37 acyl, (G -C3)alkyl-OC(O-, (G -C4)aP&yiB2004/000269

NHC(O-, (G-C4)alkyl)2N @0 -, (G -0C6)alkyl am no-,
((G-A4)al kyl)2am no-, (C3-C6)cycl oal kyl am no-,

acyl am no-, aryl (G -C4)al kyl,am no-, heteroaryl (ClL 20
C4) al kyl am no-, aryl, hetefoaryl, a 3-6 nenbered
partially or fuIIy saturate hﬁterocycle and a 3-6
menbered partially or fuNI y ﬁ\ht agﬁd car bocyclic
ring, where said noie My substituted
with one or nore subskRit ueNt S, 2004/ 069837

PCT/ | B2004/ 000269 162 or eit herRR 4b or R 4b' taken
together with Roe Roe R4f, or RAf forns a bond, a
net hyl ene bridge, or an et hyllene bridge; X is a bond,
Wg@&ﬁlz- or -C(R4c)(R4c')- where Roc and Roc' are each

i ndependent |y hydrogen, cyano, hydroxy, am no,

H2NC( &)'-is an ropmoﬁbm@@étutut'édrmzﬁéﬂaﬁ%Fﬁ@rﬁeﬂ@/ JuRBtbE

roug consi sting of (Cl-(C6)al koxy,
aresyt acyl, (c1-C3)al kyl - OC(O)

%;Zq% EWO rl%rfiblﬁo- %ﬁt@t%%pca’l ﬁ@ﬁ%allqs@bshtuted

hetbrm)ytycl oal kyl am no-, acyl am no-,

aryl ( | Kyl am n het er oar C4) al kyl am no-,

aryl %‘3 'QFRP {E 8@8&%&%@-@58%?&(1 6‘}1|-94)@ka (G-
K d heterocycle and a 3-6 io nmenmbered partially

or ful I4y saturated carbocyclic ring, where said noiety
is opfi®nally substituted vvlth one or nore

subst . uents or .ei Lther or n toget her
with P4& 9RER having I:OB’PUI% A)for '32@ a net hyl ene
bridge or an ethylene bridge; Y is oxygen, sulfur,
-C(O-, or -C(Rd4a) (R4d')- where Rod and R are 15
each mdependggtly @dro m, cyano, drox -Ra '4510
HZNC(O) -, or a, iéﬁ |ety sel t

gr oup COI’]SI st RAg of ( aI kyl , )aI oRﬁb
acyl oxy, acyl, (CZ\(;S«) IkyI O ( O) z X

(A -c4)al kyl - NH-C(O) ((C1- 4)al kyI)2N—(¥(O)

(G - ) al kyl am no-, ml (C1- C4) al kyl ami no-, IéCS-

C6) cycl oal kyl am no- ;—acyl am no-,

aryl (CI C4) al kyl am no-, heter oaryl (CL 20

WAz R)ﬂ iamydeegeraoy (G- (D@)tamypar yl, a 3-6 nenbered
part| Oa/ R‘i fully saturated heterocycle and a 3-6
nmenbef fb(g | 8r¢ paeh indapepdsaily, hydregenaeyais; divideoxy,

i, SO, 3 RS b QI o Sng o
(tfhg@é)%wl f(Gi-@egalBexXy, meyivay edcydafC4-@halkypO-CYON-y (C4-Cy)alkyl-
NH-C(O)-, (C4-Cs)alkyl)oaN-C(O)-, (C4-Cg)alkylamino-, ((C4-Cq4)alkyl),amino-,
(Cs-Ce)cycloalkylamino-, acylamino-, aryl(C4-C,)alkylamino-, heteroaryl(C;-
Ca)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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saturated carbocyclic ring, a 3-6 nenbered partially
or fully saturated 25 heterocyclic ring, a 5-6

wOoreosbes®a’ | actone ring, or a 4-6 menbered | actBOT/IB200¥00269

where said carbocyclic ring$8 said heterocyclic ring,
said lactone ring and said lactamring are optionally

subst idr\gitfdy yet Br R#e d&{en%ggth%v O Rue pias ﬁnd%roﬁﬂlfgﬂﬂs a

| actone ring and actamring optionally’
dnmnddalmemywnam@eowramesthylenédm:ildgepm oxygen,
[ r 30 Y i

t | f - NR4d"
by s B Dot G o RIRAIR LS, Stnein RF oe K eare each
Loty | |
(IBHETEony PYIRGSD e TIARCAY arine HERETSF, BRalthemica
wlatyl@ﬂlg@eﬂém the gmupaz;rwmmgmﬁ (ﬁb@d)élkw KE-Ce)alkoxy,

Ul TR, (L CIRIPLERIY! (G NSAGIO i G e

4
?382% ng:b?r?t)agnylenpzé W@%A)él%?rﬁnd\ﬂ (0,- @g&;&roapfy §mjrso

@ﬁ%ﬁ@“% a@ﬂé@ﬁ@)&\"@/'@ﬁ&ﬁ?- hjethﬁWé(ﬁdémalklylalyma}geryl

B Geb e P s L b S bRyl R 6 0
@W' pariiglly OﬁWV%Wr?%Wdarbg cIl@&)rﬁ WHe‘r@B@(oO}nmety is
%ef %RV L&&yﬁ“ # lgél’f% g Y oIy éuh§nltaﬁnt$o |

C3- e
(C3- CB) etk IOR d?%f Rt Bsn Wg{%ﬂér‘?\mrp %44) §4fk of R fasms a

aryl (Cl1- CG4) al kyl am no- eroar
apnd, a meth}eleeedmnigb oraarBetﬁylmetmrc@é parti al l y or fully

d_h | d | 1y
or full’s ClBEa At ch?(faﬁcﬁfl cRPT -mfvb?éée B anas Yaye
e&ch fidpenRakhily ﬁy@@geh% chg/e aPrh gcg)neor a

substituents, or either
ghemiogl zrtpletmsalecte@éronmtherar@upmqmmngtmmm Ca;)alkyl (Cs-

RS SRl R cadsot BY G D s Gy (-

g 1)NH2 rCoalk Ieﬁﬁﬁﬁl Cl from
éma"qr)cz)u %3%1“99 s Cc&CP@h)%lWIa?ﬁin%%%l koxy,

ino-, (@yjem;mr quyl(@ ﬁglkyla(r@‘uo-(:h)ammgnyl(&l-ﬂ-

?@é‘f"ﬁ&al Ky aﬂ%’l&aﬁm&% %@%@ﬁﬁ ﬁr@uﬂy saturated

hetyer@aylctm -andaa BHG mbn@érati mdrmnmfulm Géﬁfr@t@ﬁyda(rgécﬁiﬂc ring,

het er pary 3-6 nenbered

WH?B'E 'F’}f“%'fﬂ%f B Cmt%@é fly, ?le\?%&utqsﬁéw@? 889 @r énorgrrybstiiemts,
meéﬁmﬁid 01 (Pl opbtnol 9% ot 8! 87 $phirbpa 30
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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-Cg)alkyl, (Cs-Ce)cycloalkyl, (C4-
Cs)alkylsulfonyl-, (C4-Cs)alkylaminosulfonyl-, di(C4-Cs)alkylaminosulfonyl-,
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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; or

(i) a group having Formula (IC)

R5
—04<‘R6
. R7
IC

where R® and R® are each independently hydrogen or (C1-Cy)alkyl,
and R’ is an optionally substituted (C1-Cs)alkyl or an optionally substituted 4-
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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
oxygen, sulfur or nitrogen, where said lactone, said lactam and said
heterocycle are optionally substituted with one or more substituents;

(iif)  an amino group having attached thereto at least one chemical
moiety selected from the group consisting of (C4-Cs)alkyl, aryl(C4-C4)alkyl, a
partially or fully saturated (Cs-Cg)cycloalkyl, hydroxy(C+-Cs)alkyl, (C4-
Cz)alkoxy(C+-Ceg)alkyl, heteroaryl(C4-Cs)alkyl, aryl, heteroaryl, and a fully or
partially saturated heterocycle, where said moiety is optionally substituted
with one or more substituents; or

(iv)  an (Cq-Ce)alkyl or (C4-Cg)alkenyl group having attached thereto
at least one chemical moiety selected from the group consisting of hydroxy,
(C4-Cg)alkoxy, amino, (C4-Cs)alkylamino, di((C4-Csg)alkyl)amino (C-
Ca)alkylsulfonyl, (C4-Cs)alkylsulfamyl, di((C4-Cs)alkyl)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.

14.  The method of Claim 13 wherein said compound is a
compound of any one of Claims 1 through 11, a pharmaceutically acceptable

salt thereof, or a solvate or hydrate of said compound, or said salt.

15.  The use of a compound of Formula (1) in the manufacture of a
medicament for treating a disease, condition or disorder which is modulated

by a cannabinoid receptor antagonist
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R4

N/
N n
R SN
2

wherein
R'is an optionally substituted aryl or an optionally substituted
5  heteroaryl;
R? is an optionally substituted aryl or an optionally substituted
heteroaryl;
R® is hydrogen, (C4-Ca)alkyl, halo-substituted (C4-Cy)alkyl, or (C4-
Ca)alkoxy;
10 R*is

(i) a group having Formula (IA) or Formula (IB)

~
| o R4a
R4f>‘/N R4b R41:>‘)S<R4b
R4f' W< R4b' R4f' R4b'
Z~_ X z X
Y
1A 1B
where R* is hydrogen or (C-Cs)alkyl;
15 R* and R*" are each independently hydrogen, cyano, hydroxy,

amino, HoNC(O)-, or a chemical moiety selected from the group consisting of
(C4-Ce)alkyl, (C1-Ce)alkoxy, acyloxy, acyl, (C4-Cs)alkyl-O-C(O)-, (C4-C4)alkyl-
NH-C(O)-, (C4-C4)alkyl)oN-C(O)-, (C1-Cs)alkylamino-, ((C1-C4)alkyl)amino-,
(C3-Cs)cycloalkylamino-, acylamino-, aryl(C4-Cy4)alkylamino-, heteroaryl(C+-
20 Cg)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;

X is a bond, -CH2CHz- or -C(R*°)(R*°)-, where R*® and R*° are each
independently hydrogen, cyano, hydroxy, amino, HoNC(O)-, or a chemical
moiety selected from the group consisting of (C4-Cg)alkyl, (C4-Cg)alkoxy,
acyloxy, acyl, (C1-C3)alkyl-O-C(O)-, (C4-Cas)alkyl-NH-C(O)-, ((C1-Cs)alkyl)2N-
C(O)-, (C4-Ce)alkylamino-, di(C+-Cs)alkylamino-, (C3-Cs)cycloalkylamino-,
acylamino-, aryl(C4-C4)alkylamino-, heteroaryl(C4-C4)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,

or either R* or R*" taken together with R*¢, R*®, R*, or R* forms a
bond, a methylene bridge or an ethylene bridge;

Y is oxygen, sulfur, -C(O)-, or -C(R*})(R*®)-, where R* and R*® are
each independently hydrogen, cyano, hydroxy, amino, HoNC(O)-, or a
chemical moiety selected from the group consisting of (C4-Ce)alkyl, (C+-
Cs)alkoxy, acyloxy, acyl, (C1-Cs)alkyl-O-C(O)-, (C4-Cs)alkyl-NH-C(O)-, ((C4-
Cs)alkyl)2N-C(O)-, (C4-Cs)alkylamino-, di(C4-C4)alkylamino-, (Cs-
Ce)cycloalkylamino-, acylamino-, aryl(C4-Cs)alkylamino-, heteroaryl(C;-
C4)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,

or R* and R*" taken together form a 3-6 membered partially or fully
saturated carbocyclic ring, a 3-6 membered partially or fully saturated
heterocyclic ring, a 5-6 membered lactone ring, or a 4-6 membered lactam
ring, where said carbocyclic ring, said heterocyclic 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-Cg)alkyl, (Cs-Cg)cycloalkyl, (C1-



10

15

20

25

WO 2004/069837 PCT/IB2004/000269

163

Cs)alkylsulfonyl-, (C1—C3)alkylaminosulfonyl-, di(C+-Cs)alkylaminosulfonyl-,
acyl, (C4-Cg)alkyl-O-C(O)-, aryl, and heteroaryl, where said moiety is
optionally substituted with one or more substituents;

Z is a bond, —CH,CHa-, or -C(R*®*)(R*)-, where R*® and R*® are each
independently hydrogen, cyano, hydroxy, amino, HaNC(QO)-, or a chemical
moiety selected from the group consisting of (C1-Ce)alkyl, (C4-Cg)alkoxy,
acyloxy, acyl, (C1-Cz)alkyl-O-C(O)-, (C4-C4)alkyl-NH-C(O)-, ((C4-C,)alkyl)2N-
C(O)-, (C4-Cg)alkylamino-, di(C4-Cy4)alkylamino-, (Cs-Cs)cycloalkylamino-,
acylamino-, aryl(C4-C4)alkylamino-, heteroaryl(C4-C4)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,

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,
HoNC(O)-, or a chemical moiety selected from the group consisting of (C-
Cs)alkyl, (C4-Cs)alkoxy, acyloxy, acyl, (C4-Cs)alkyl-O-C(O)-, (C1-C4)alkyl-NH-
C(0)-, ((C4-Cy)alkyl)2N-C(O)-, (C1-Cg)alkylamino-, di(C4-C4)alkylamino-, (Cs-
Ce)cycloalkylamino-, acylamino-, aryl(C+-Cas)alkylamino-, heteroaryl(C4-
Cy)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,

or either R* or R*" taken together with R*, R*', R*, or R*® forms a
bond, a methylene bridge or an ethylene bridge;

(ii)  agroup having Formula (IC)

R5

—O‘éREB
7

R
IC
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where R® and R® are each independently hydrogen or (C+-Cy)alkyl,
and R’ is an optionally substituted (C4-Cy)alkyl, or an optionally substituted
4-6 membered partially or fully saturated heterocyclic ring cbntaining 1to 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
oxygen, sulfur or nitrogen, where said lactone, said lactam and said
heterocycle are optionally substituted with one or more substituents;

(i)  an amino group having attached thereto at least one chemical
moiety selected from the group consisting of (C4-Csg)alkyl, aryl(C4-C4)alkyl, a
partially or fully saturated (Cs-Cs)cycloalkyl, hydroxy(C¢-Cs)alkyl, (C¢-
Cs)alkoxy(C4-Cs)alkyl, heteroaryl(C4-Cz)alkyl, aryl, heteroaryl, and a fully or
partially saturated heterocycle, where said moiety is optionally substituted
with one or more substituents; or

(iv)  an (C4-Cs)alkyl or (C4-Cg)alkenyl group having attached thereto
at least one chemical moiety selected from the group consisting of hydroxy,
(C4-Ceg)alkoxy, amino, (C4-Cg)alkylamino, di((C4-Cs)alkyl)amino (C+-
Cs)alkylsulfonyl, (C4-Cs)alkylsulfamyl, di((C4-Cs)alkyl)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.



