10

15

20

25

30

Bl CYCLI C PYRAZOLYL AND | M DAZOLYL COVPOUNDS AND USES
THEREOF FI ELD OF THE | NVENTI ON The present invention

WO edoanes21 o bicyclic pyrazolyl and i mdazol yl PCT/1B2004/003522
conmpounds. The conpounds have been found to be
cannabi noid receptor ligands, in particular CBl
receptor antagonists, and are therefore useful for
treating di seases, conditions and/or disorders
nodul at ed by cannabi noi d receptor antagoni sts.
BACKGROUND Cbesity is a nejor public health concern
because of its increasing preval ence and associ at ed

heal t h BIg¥eLICOPYRAZORYE. ANDIIRRDAZOLVIECOMPOUND'S

defined by body mass AnpeYSESMHERROFCh is correlated
with total body fat and estinates the relative risk of

di.sease. BM is cal /e ki | ograns
di vi ded by hei ght i Eﬂérre Sjri:sﬁsqg\llj@red T(IPE\II nR) .

Ov&hevpregent irsentipn ceﬂate;s td éficychc ppraizalyBbihd hidaZelgPcdmpounds.

The@hnﬁﬂgunagg\aeg éleﬁ ‘Nﬁ?q {g%lgl cal r?o?fd_b%cge%tcgrﬁ@agaéo@ pamgmar CB1

recd arité@éhlstg éﬁtl aRd theraferd uééfél f@ﬂtréé‘ﬁhd 8iSBhsdd, €BhHifBns and/or
val uat1on, and Treatnent of Overweight and Qdesity in

disopdrrs naodufated by casnabinRishiaceptonasiagenissh, DC. U. S.
Departnent of Health an mices, NH
pugfii cation no. 98-4083%@%%@;%&%1e i ncrease in
ob&biesiy issa mibjor pabkic hedltcecancermbedauee eX ite fvreasime plavhlence and
.Sk t th ob t ncl udi n r.on
sss 3 RRRLEAE “Lodh e S AR RSP oy s

lnde%E(BMI} Whichds EbirBiztiedivth tGhRsiyFaNGR esirh 08t Fdlathve risk of
bl adder di sease, depreSS|on and certain forms of

dlse%gﬁ lc BMI Q%cajcula@ﬁM@@lghbm kllggr@gﬁ d|V|ge@ by &eight imaneters squared
R A e
typicallydieéinethas acBI\ﬂit @ft 38kgimd B@paeg ,Natiogal Heargritungs and Biobd
instfiE Sl Sthge 'P&apnféﬁ%l%%ntlﬁ? B EYe i Nt iredent o
OveBlvaiasand OBty iR ZHuid 2P e EdeAGPREport, Washington, DC: U.S.
Department of Health and Human Services, NIH publication no. 98-4083 (1998).

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

Obesity is now recognized as a chronic disease that requires treatment to reduce
its associated health risks. Although weight loss is an important treatment outcome, one
of the main goals of obesity management is to improve cardiovascular and metabolic
values to reduce obesity-related morbidity and mortality. It has been shown that 5-10%

loss of body weight can substantially improve metabolic values, such as blood glucose,
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Qohesity is now recogni zed as a chroni c di sease that
requires treatnment to reduce its associated health

WO 2@kE®4482¢ t hough wei ght [ oss is an inportant tPERIBREO003522
out cone, one of the main g@als of obesity managenent
Is to inprove cardi ovascul ar and netabolic values to
reduce obesity-related norbidity and nortality. t has
been shown that 5-10% | oss of body wei ght can
substantially inprove netabolic val ues, such as bl ood

bloocgléﬁe gﬁl% %IS"ﬁBQOﬁEI evegs ﬁ{dHegé’%gg)@%EVéd fﬂdt‘?ﬂ? 10% intentional

i nt enti onal
reductimvintbonly weiglttodsy vedugiet moebjdityeanat mom@dityl. di ty and

oy 0eh BT sssRin ook b iR bR g feauce

' weighby ﬁfdl/lcfhb gHeiefyessddties8ing diatarydht ABsOPpIGN. CSEtle‘ﬁﬁtsl &hieved by

I's achi evéd by |ncrea3|ng synaptic | evel s of
incragsingsynaphe levels gaiosepinen rlraﬁ S@fﬁtﬁnlnpgf batpafarexample,

shmélé’u%éiaﬁerfiang{ @%&fgr%bg\/ DeSCARRUY, aHdiY BRE 11%nd12Dad@h@rg|c

: renerglic rede t'ors decreases
recepturaleciegsesfpaddniakg byaegelafing SetletyBrqure Bray GHné‘The\Mew Era of

oruchkefo Shabh SRS SRBL Sl S/RPATEH] ofbnow bes
Res4%§§:pf)!54f, }985)7s (Adosn %@eﬂe@@agénté e@., diethylpropion,

di et hyl propi on, benzphetam ne, phendi netrazi
benmtam@e, Wﬁ@’ﬁ?’@ﬁnﬂ?@)ﬂd@bta hﬁﬁﬂ@ﬂ@ﬂ%@%ﬁpgwatmg
centgeﬁ 6\%% @%KH e@?fgqugﬂ@reseﬁt Fsetm&f% fhB"RYRMLDRSF catecholamine

( m ne re ease. der adrenergic
releaed. gOlder aasermglgsveﬁghtgoss drqgjse(ezgrj mphaienhm;phemmm@tamme,

and ghenlaeane). oot Fsnldy SPaBuh AL oskr e daiaudsh PRRC Enger

recdniPbn@dd bE&IUseaTURE riskenfHeit @itisae I@?ﬂuft&ﬁﬁ@ﬁddﬂ%ﬁf&xramne
both serotonergic agents used to regul ate appeti
bothagerotamergin g@enfémedgelregwlate appetitessie npde ﬂ%ﬂa"able for use.

capnag ré‘&lngly eng Q,Ja% B'lﬂbﬁ)gr%% for %h&‘é}%ﬁ?ﬁs/ W@Fgeséiorhﬁg fave

been sugge as po ential appetite suppressant
beeﬁtsegg%tgd asAoteniia) appetite sappreSS&ﬂSecﬁea/@ g.nAmsine, dh, effal.,

“Selg,p{: @ﬁﬁbﬁﬁwr&ﬁ@%&@%ﬂt rjbc}f @%ﬁiﬁgﬁﬂﬂ%%ﬂ gﬁ%\%qégémst of

CerlftaY @'&ﬁﬁaﬁhBHC(QﬂBﬂWeceia%s 1p8yEHSharmatol, 48201 04;1 06 @1997)
al . Appetite Suppression and VeI ght Loss_af
Colamhaa6i, b, ‘Amsg&%@prsml@m apdWejght Lags afteyd! & canhabinoid

AntEgdrisr Sk tdi716¥99R) $ciSied #0443-PL1191(18b8); Simiand, J., et al.,
“SR141716, a CB1 Cannabinoid Receptor Antagonist, Selectively Reduces Sweet Food
Intake in Marmose,” Behav. Pharmacaol., 9, 179-181 (1998); and Chaperon, F., et al.,
“Involvement of Central Cannabinoid (CB1) Receptors in the Establishment of Place
Conditioning in Rats,” Psychopharmacology, 135, 324-332 (1998). For a review of
cannabinoid CB1 and CB2 receptor modulators, see Pertwee, R.G., “Cannabinoid

Receptor Ligands: Clinical and Neuropharmacological Considerations, Relevant to
Future Drug Discovery and Development,” Exp. Opin. Invest. Drugs, 9(7), 1553-1571
(2000).

Although investigations are on-going, there still exists a need for a more effective

and safe therapeutic treatment for reducing or preventing weight-gain.
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"SR141716, a CB1 Cannabi noi d Receptor Antagoni st,
Sel ectively Reduces Sweet Food I ntake in Mrnose,"
w®edvaw44sPhar macol ., 9, 179-181 (1998); and ChepETEN04/003522

F., e al., "lInvolvenent of3Central Cannabi noid (CBl)
Receptors in the Establishnent of Place Conditioning

in Rats," Psvchopharmacol oqgy 135, 324-332 (1998). For

a review of cannabinoid CB1 and CB2 receptor

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

Liyg gﬂg‘%on % bBLSGR! mRRdlals lé&%‘?%%ﬁ %g@&ﬁg%& @r treatment of alcohol

Considerations, "Rel'evant to scovery and
abusaeMantaﬁécEmprmmately 19 8anilliobrrags and @A million women in the

3-157 2000 . nvest | Lons are
UnitegSigisn APty 9 D¢ el haft el fiouted to alcona
abus@er@‘ébbN&erfBéd Hahith fisley aieeuiatad Witle alosRolisnh mCm@mmair@d motor

preventing weight-gain.n addition to obeS|

contrg ard degision reakingh sapCHeiEriciiease eRiiRfecs afs%h‘é(?ase drug/drug
mter?tﬁféﬁghpdéol’lﬁ%}ﬁ’l alﬁﬂqlﬁ\ta §c§\eﬁ‘EF§lﬁée‘rh%ﬁ‘Sﬁidfeslﬁa\9e SiddesB that

ited States
endogppous camiabinoid Gheqiadyste atitical pee iryé@rconmbofkﬁtbanol intake. The

e T S B PBlr PS54 AR FRRTERE Sl ok vt

ethan®@tifaké Hit®hn@Rfics eSe s, Arhon@ KN @t ak dSekdclive Inmhﬂtlon of Sucrose
di sease, birth defects, heart d| sease,

and Efneaphiptakery ssmmfanwgawt.qﬁ@ny@r SO geBR

Rec%hb’t@' "Ei55| })%ﬂ?ﬁ@jaer%%stf tl?ﬂ {(f?tl nqib? RURAL! 'SBQ 'I-ﬂ,lngund B.L
the control of ethanol
and Br8.Basavalaiappad erfmesiatide aBd é?fanoablamdd@exmp%@rs involved in

etnaf R TR Ao A b oL AR WA 8605 26 120,
2000.Sel ective Inhibition of Sucrose and Ethanol | nt ake by

SR141716, an Ant agoni st of Central Cannabi noi d 1)
Reeagmtrtgea’tmpgtﬁcfﬁbfalﬁah@i@@&ﬁe or gigpendeige pigseral %B I g non-

comgnegrg:a ncf‘r‘é‘ﬁé) g&i QrthB Jh forb: tﬁer@%seﬂ’{l?ﬁ g@lg?ri@g%eed%ﬁmre

|no ecept ors” I nvo
effedfivedreaitment cﬁr&nﬁm?a@ﬂééd&p@mdeﬂce he Evi dence," Al cohol
& Al coholism. 35(2) 126-133, 2000. Current treatnents
for al cohol abuse or dependence generally suffer from

nonconpl i ance or potenti 8$U|VM@RW oxi city; therefore,
there is a high unmet need for.
The present invention provides compounds of Formula (1):

4 O
R\

3a N N\ 0
RR3b>& O/A“ R
X B

\
R1

)
wherein
A is nitrogen and B is carbon, or A is carbon and B is nitrogen;
R? is an ary! optionally substituted with one or more substituents, or a heteroaryi
optionally substituted with one or more substituents;
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effective treatnent of al cohol abuse/dependence.

SUWARY The present invention provides conpounds of
wo-orosk4x211): \ ,3a RL (1) wherein A is nitrogkCI/mBdo4R03522

is carbon, or Ais carbon ahd Bis nitrogen; RO is an

aryl optionally substituted with one or nore

substituents, or a heteroaryl optionally substituted

with one or nore substituents;RlL is aryl optionally

substituted with one or nore substituents, heteroaryl

OPRLE P Yooty Sttt BRE of IndlBlSEoRlfiBhls, hErSary
optimmsuastimmobwh sBé ectrim‘efsubmlt(@ﬁ@ }@qu-é -R32, dro-GH,CH-R2,
oC
wheEBRELSHARSIEY AL oo LULLY, Sal it L e SarbockSllCs o
menhtﬁréﬁ @gmdn? or il sattfﬂﬁléﬂ e&bhb¥cl‘&1}ﬁfg?s} BetFEPhRRBéred partially or

i s optional Ysu bstitu one or nore
fully§@5gpe/ g@cyge, aryl, hetergaryl,. svhereNhR chemigal nwjigty)ig Rptionally

h i ndependently hydrogen,
sub§t'tuteg‘\kﬁ rﬁorfé okglog@guﬁst |€f%u§28 (ICnc;agl kyl or y( cC
) a¥ys O, @orS@ 3@k I1-M(RB)-i o HG(ERZYGRT)-, (hee RE, IR andrR2° are each

;
indeprH & MREDgen i stiatiy s syt Rt & Crasoy
(preferbiiy| R?205 hgatdyeR, emdcﬁan@p ohmbﬂggurastuuﬁearc&&?a’n?yl) and at least

each i ndependent|y hydrogen

one RHRG” 3 &Y isUCed-jatky @rflupr@sét(qémetsdr(émﬁﬁ)allwla@robm &R and R*®

ependently hydrogen, (d-C)alkyl, or
are ?@}B? -Substituted (C -C)alkyl), or eit her Ror R
t aRé%amdageéR arer eathtindéperidentty hgdfogeny (©Cpatkiyl, ar Ihalo-substituted

(C1-ea H(yfltpreferably,oR3a and R® are each independently hydrogen, (C4-Ca)alkyl, or
fluoro-substituted (C4-Cs)alkyl),

or either R* or R® taken together with R* forms a fully or partially saturated 5- to
6-membered heterocyclic ring, where the heterocyclic ring optionally contains an
additional heteroatom selected from oxygen, nitrogen or sulfur and is optionally
substituted with one or more substituents; and

R*is a chemical moiety selected from the group consisting of (C4-Cg)alkyl, aryl,
heteroaryl, aryl(C+-Cy4)alkyl, a 3- to 8-membered partially or fully saturated carbocyclic
ring(s), heteroaryl(C,-Cs)alkyl, 5-6 membered lactone, 5- to 6-membered lactam, and a
3- to 8-membered partially or fully saturated heterocycle, where said chemical moiety is
optionally substituted with one or more substituents,

or R* taken together with either R* or R*® forms a fully or partially saturated 5- to
6-membered heterocyclic ring, where the heterocyclic ring optionally contains an
additional heteroatom selected from oxygen, nitrogen or sulfur and is optionally
substituted with one or more substituents;

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

Preferably, R® and R' are each independently a substituted phenyl. More

preferably, R® and R’ are each independently a phenyl substituted with one to three
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6- menbered heterocyclic ring, where the heterocyclic

ring optionally contains an additional heteroatom
w@edosoase f rom oxygen, nitrogen or sul fur and PGI/IB2004/003522

optionally substituted withSone or nore substituents;

and R4 is a chemcal noiety selected fromthe group

consisting of (C -Calkyl, aryl, heteroaryl, aryl(d-C

Jalkyl, a 3- to 8-nmenbered partially or fully

saturated carbocyclic ring(s), heteroaryl (C -C3)al kyl,

s GiSel S BRRehOh Blted ot oR S eIl 1oy, chioo
or ﬂb@bgr(gq;c%bﬂk?m@ ﬁ@@C@@ik«}l, GRRNS ARLitUIEd ecwcit)%wfédﬁgf@t?éaql%ﬂuom-

substitute one or nore substituents, 0O

substgyiedalitylvinete rrefarably.Aritworrmedrybsand eyanoy Mestpaefieratily,\R° is 2-
chlot?’ﬂfeﬁéf']ngﬁ RusropHeri, 'ﬁﬁggﬁéfﬁ?%ﬁ‘?{, %%ré-&-éméo}%phw,rf-ch|oro~4-

ter ocycliicrri cont al ns
fluoeaphienylp2mhethgpbemy bo By4seiflearbpbiertyl;andRY et chiordphegeln 4-

r.sul fur d is optional substituted wth one or
ovafir Bl et nda PisoRRyiahelis Hetio hetl: 4ifprasypheny, 4-
triﬂaomﬁemfylph@nglr@dmgo@f hehf. compound or the salt, or a
solvate or ydrate'oP t he conpound, the salt or the

pr 68etemably Rt isaehemicaiomaiely selected fiam the aispaansisting of (Cq-

' henyl I :
COmRH LSRR8 o B8 BERERD o 1S e o
ringsHr aed bkt 8-mamberedpdetimyce fllyysatetated heterooytid, here said
cheglﬁc%llj ﬁgﬁ%&% ?t&{ig@@;ﬁuggﬁ@}é{r ! 85%%{2@@% hslugrsﬁtuents.or R* taken
togdtadowiiveRhért Rtast K& & Yillly (P paHeilig¥a¥urated 5- to 6-membered

fluorosubstituted al kyl, nore preferabl

hetgrppyqligsingmstheye paidheterpayic ringds Opﬁ@m@WZéNbﬁ,ﬁtiw with 2ne or more:
h - ' |,
subSRBREP DAY preferaba e 1o FotCppfinf Tl RS T oty
(prezera’ﬁltyhﬂumesqh blstihneQ(@rGE)bkabrqmmml txg, ayulbl i fRél><|yI,$>iperidin-1-yl,
- rophen 4- cyanophenyl, 4-et enyl ,
pyrrél_uﬁ‘l bﬁYIOEQP}%Bm?J|nf1"X¥et hgxypﬁenyl , 4-iysgpr o)r;oxyphenyl ,
4- In aigréfepredrahbydimRanst thePredert i@n@iBheabmpound o{ Eormula (It
e

. Preferably, R4 is a chemcal noiety selected from

IS PEviIes: consi sting of (C C)alkyl, aryl (CrC)alkyl, 3-
to 8-nenbered partially or fully saturated carbocyclic
ring(s), and 3- to 8inenigered partioally or fully

saturated heterocycR& wiere sai dR™
R3a N N\
>0
R B
X Ob
(R
1b
(R™);

R1c
(i)

wherein

A, B, X, R?, R®, R¥ R% R®, and R* are as defined above (preferred groups
are also defined above);
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chem cal noiety is optionally substituted with one or
nore substituents.or R4 taken together with either R
woeooRoi4sens a fully or partially saturated 5- POI/IB2004/003522
6- menbered heterocyclic ring, where said heterocyclic
ring is optionally substituted with one or nore
substituents. Mre preferably, R4 is (C -C)alkyl,
hal o-substituted (CrC )al kyl (preferably,
fluoro-substituted (d- CeJaI kyI ), cyclopentyl,

cy oQgﬁiﬁ{m %ircpﬁ'id %é?ﬁaéh C}Pé’& o Idr(‘jﬁl‘{an({%; &J)gﬁéxy, (C4-Cy)alkyl,

halcpsﬂfmiiﬁlted (ty@m)alkm oﬁcm@%fgréﬂy e I:e:liémo.ﬁl hbjoﬂosor methyl; R® is
provi ded: (H wherein A X, R R

chicgp, ﬂU@FfUOIFWCE@@th@ eddn il Pa%l@xﬁélqrg,rfbm,r(é‘d fécr)@l&)dstr@ueromethyl
b ch
(CrBuRh prBPnB TR TahydhaaeR FEMR#0, PR

hahcamhsireteacbmdeaeﬁd)aaﬂy(g)m002 cyano (preferabl y, R

vy AR Ses Rcfa o eooh ST o St Sin or e
salt) & &gblvaterdrt %t@@‘tl’ﬁé’bmm Surd, 2h& Q¥lY or fie ﬁbb%l?@g and R

is_hydro |sO)'nan are each

i nGERN @H&g rqomplowmdi obtheppregeptinventioainPudenr Sadceljorphenyl)-2-(2-
t
S o e Ty i
onet hé-($cblbroghenyt)et-62- cbldrmanywd@ dHiflubeopropgiyt 7-dinydro-2H,5H-4-

oxail ¥ St en d Bae s 3tk i RS SO aherpl T34

difiumrbistgl ﬂ-dﬂﬁg&rd—QlHWﬂfft%@LﬁE 78tr|a2§%zulen 8-one; 3 (4 chloro-phenyl) -2-
or ophenyl (2-chlor ophenyl ) - 2,2:

(2- qh!p&wppegyl}]diswgpm -0 /- dilpydro-2H,5H-4-oxa- -1, 2 —tnaza azulen-8-one 3-(4-
chld?es,?héneﬁ 23 Ehl%@?@%eﬁ??z,gﬁgg%orgﬁthx {456, 7-4eteahydro-2H-
pyraﬁoﬂcb[ﬂi@m)]b‘m]yiie)ze@;n?osdmley d+(é-cRldrophatybH@(3- pllo?e;bherwt)aﬁ 87,7a,8,9-
ne A5 SRS B BRA it s - b2 -
chidkophehyil - 7-6Z,2;22#/1Lierbeth @8 5,637 4érahydro-2H-pyrazolo[4,3-e][1,4]diazepin-
8-one; 3~(4-chlorophenyl)-2-(2-chlorophenyl)-6,6-dimethyl-7-(2,2,2-trifluoroethyl)-
4,5,6,7-tetrahydro-2H-pyrazolo[4,3-€][1,4]diazepin-8-one; 2-(2-chlorophenyl)-1-(4-
chlorophenyt)-2,5,6,7,8,8a,9,10-octahydro-2,3,4a,10-tetraazabenzo[flazulen-4-one; 3-
(4-chlorophenyl)-2-(2-chlorophenyl)-4,6,6-trimethyl-7-(2,2, 2-trifluoroethyl)-4,5,6,7-
tetrahydro-2H-pyrazolo[4,3-e][1,4]diazepin-8-one; 2-(2-chlorophenyl)-1-(4-
chlorophenyl)-g-methyl-S,6,7,7a,8,9-hexahydro-2H-2,3,4a,9-
tetraazacyclopentaff]lazulen-4-one; 3-(4-chlorophenyl)-2-(2-chlorophenyi)-4-methyl-7-
(2,2,2-triﬂuoroethyl)—4,5,6,7-tetrahydro-2.H-pyrazoIo[4,3-e][1 ,/4]diazepin-8-one; 3-(4-
chlorophenyl)-2-(2-chlorophenyl)-7-(2,2,2-trifluoroethyl)-6, 7-dihydro-2H,5H-4-thia-1,2,7-
triaza-azulen-8-one; 3-(4-chlorophenyl)-2-(2-chlorophenyl)-4-oxo-7-(2,2,2-
trifluoroethyl)-4,5,6,7-tetrahydro-2H-41*thia-1,2,7-triaza-azulen-8-one: 3-(4-
Chlorophenyl)-2-(2-ch|orophenyl)-4,4-dioxo-7-(2,2,2-triﬂuoroethyl)—4,5,6,7—tetrahydro-2H-
4).*-thia-1,2,7-triaza-azulen-8-one; 3-(4-chlorophenyl)-2-(2-chlorophenyl)-6,6-dimethyl-
7~(2,2,2-trifluoroethyl)-6, 7-dihydro-2H,5H-4-thia-1,2, 7-triaza-azulen-8-one; 2-(2-
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chl orophenyl ) - 2- (2-chl orophenyl )-7-(2,2,2-trifluoroeth
yl)-4,5,6,7-tetrahydro- 2Hpyr azol of

W@ 285034822 4] di azepi n- 8- one; PCT/IB2004/003522
1- (4-chl orophenyl ) - 2-(2-chFForophenyl)-5, 6,7, 7a, 8, 9-
hexahydr o- 2H 2, 3, 4a, 9-t et raazacycl opent a[ f ] azul en- 4-on
e; 3-(4-chl orophenyl)-2-(2-
chl orophenyl ) -7-(2, 2, 2- trlfluoroethyl) 4,5, 6, 7-tetrahy
dr o- 2%prrazo|o[4 3-e][1, 4] di azepi n- 8-one;

ch{orgpédhéﬁ %%?{)}ylﬁ% Q/?))'f %2 ﬁhﬁ ﬁlirﬂBBH)%@(yl? 6% (ﬁh%r@%ﬁ%ﬁ 4: o(xa 1,3,7-

I uor
triazatasylén 'B-d)rm r2a{drdnlordpHepyl)@z@-ciildrophenl)-7 4RR-diflepropr8pyi)-6,7-

diny i S5 4 e balah foones - SHgEARD Ry 2262 -gujorapheny)

6,6- d%éﬂ‘@ﬂ?-?ﬂéoi Hd fﬁ‘ﬁr'd)éiﬁ%l‘ﬂhﬁonﬁlh ydro- 2H 5H-4 oxa: -1 t2 7—tr|atza azulen 8-one;
rime

(4-chloro
3-(4- galommenyfﬂ-d@m@[q&ppyu 75( 2-trn‘y uoroethyf) 4,5,6 7-tetra¥1ydro 3H-
imio g4, BN AR B RO LA orblobrhgl) 48R BpRER 4 ety 7-

2.2 zhmmmmwmf, 8: Titttaply e f-8HImitaz8 5 el Mididzope-2ns, 3-(4-

cnodoan L SRS SR B kb da S mypranuye 5.7

tetraﬁ?dr&:%l irﬁid%héﬁf&@][%&gdlaﬂe@n-@rc(?né e akNibrepRatyy3-440! of

4] di azepin

chioropheny pRda2, z-trz‘lt(ozoethy%ﬁobﬁéwglr 9-3i,gH-42hia-1.8 §-iriggaraulen-8-
one;Y2 X2 8nib; Q;BI}BF\S(’I)? gﬁcﬁlﬁhf‘pﬁéﬁyﬁ “#Logo-F-(2,2,2-trifluoroethyl)-4,5,6,7--

'triraza-a

tetraBydré-3Hh4af-thihen3 7)tridz4-2zalkeha-opée Es(lz)chhropneﬂyll 3+(2- 2
trifluoroethyl)-4,5,6,7-tetrahydro-2 4
chlofophany)-4, 42d"PXPT7 QZ%ZatﬂGU%rﬁeﬁlYBrfbés 637~ (Qttahydr 0-3H-41"-thia-1,3,7-

e

trifluetdeittad 16,7 - cﬁhydrbatid-da,éhizMIda-m,@'Fteiaza-azulen—s-one a pharmaceutically

acospiqble 3k Histbet ob OIS PI BYGHEEE Ry P CooMSa O essalt o
7 S$bmaZtH e Hbﬁ»\ﬁoﬁn@é‘@escnbed herein contam at least one chiral center

(2-cWor ophen 3-(4- chlorophenylg (2,2,2-trifluor
consseétunmw tgose @klﬁ/ irtbe 3 willappssciate t at7al| stereoisomers (e.g.,

enarg_ﬁ)?rée_arg #ng:hg% tgﬁay l'j‘or%er(shoi(’: meocro(r)np:}]oeurr]\)c/jrs)lllu;tr@Eedzarad fils&:g?soed herein
are withgiy lthe 6cape of the present invention. In addition, tautomeric forms of the
H, 5H-

comBokR Srecasa it § e Ackpe Sl BiEReRgnySnton. °"°

6, @oﬁHp@ﬁhBé’ bf ﬁTe(é’regeﬂtthéﬁtldﬁQ’fé%tﬁéén)sr@wn to be useful cannabinoid
7-di hydro-2H, 5H4-oxa- 1, 2, 7-tri aza- azul en- 8- one;

recegtqrmgand@(lo plasisular, QJB(lzregﬁpf@r aplagapisis)7 Aczomlingly rarathgr aspect
of th%opggagﬁt)i‘ﬁ\?ﬁngmﬁ id al g %@rﬂgxgutﬂ:aﬁ%ﬂbgé’iﬁ&g that comprises (1) a compound

Iazepi'n

of th&-r{rés@’(tllmemlbamﬂd 2 dmaamaaeotktwmalc);eﬁltabbté)gdlplént diluent, or

carri%’ E‘Tefzf@t'a%ha:t}gé) ‘rggﬁ?lg ltléﬂ &on@?l(sés %l%él%?) u{lcally efllemuve am[ount of a

comgbhﬁ’(%l @Pffh%‘l mb%eﬁﬁ%mwnor H '&ﬂﬁﬂ)dsll‘?orﬁmﬁytailéd Edritdin-af 1t one
rifluoroe

additional pharmaceutical ?ellgent (descrlbed herein). Preferred agents include nicotine
receptor partial agonists, opioid antagonists (e.g., nalirexone and nalmefene),

dopaminergic agents (e.g., apomorphine), attention deficit disorder (ADD including
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t et rahydro-3H i m dazo[ 4, 5-e] [ 1, 4] di azepi n- 8- one;
2-(2-chl or ophenyl) - 3- (4-

w@ bdosoogsbenyl AAN-trifl uoroet hyO ej - di hydr o- SHPCT/IB2004/003522
HM-thia-1.SJ-triaza-azul en8Sone;
2- (2-chl orophenyl ) - 3- (4-chl or ophenyl ) - 4- oxo-7-(2, 2, 2-t
rifluoroethyl)-4,56,7- tetrahydro-3H 4 |
-thia-1,3,7-tri aza-azul en- 8- one;
2-(2-chl orophenyl)-3-(4- chl orophenyl)-4, 4-di oxo-7-(2

attenlﬁgnfr'ﬁilleg@ifllf“g%?&w ldlsctaer (?x %ﬁtarﬁ%hi’éj{%g 3|fhtéhnw Strattera™,

rtraza-azu

Concarta? ahtl ddoieraliy), jand-anti-ofesity agleats, (deseritisdinenstirpelons) (

2,2, 2: . . . .
¢ 1T YRt HYPPodmEnt of N Rresedpyentary 5.mpethod for fregting a
dlse@éu kendifforP Bediserdeh dictdstet ibyal Cambaidi@ bbcepion (preferably, a CB1
reof, or a solvate or hydrate of the, conpound, or

recoqiAg ApdoNES A el GIRARRABE HRR L ST NEPENG o an animal in
needctﬁrgtﬁh 'ire%irp fhe‘?ﬁt@e&f&bﬂ%&ﬁ%&%eémo&ﬁ'b?%C’(htﬁftiﬁgq?d of the present

ose skil art appreciate tha
lnversttoer(eoamaﬁnece{Lélcgl Qomnaﬂtlmmﬂ'tareofz).nd di ast er e0| SOoners)

oo OB S B e R R B B
antageuserindiude Eati n@dleﬁrddw (elgﬁbmgédéatml’g%@draer \Mridﬁe)ﬂat &sd bulimia),

scope of the present invention. npounds of

weight '@§§ RF conyl r(91go efugtionya &alcgmm‘o% "Bék%s%‘fq}PT appetite
ééH@'B r I t

supp‘rF ecept o?%ﬁtly ag% ni é?g S‘ é%@@%{?dé'ﬁr{gfaaﬁ ’atﬂgalbﬁplsg% ot p%¥choses,

schizaplirgnia dehavianaladdicions ssuppressiom obrawardirelabeghbshaviors (e.g.,

cond AR i) < ATRHEEs o 1 RoBABBC Bl morohine incuceo

condﬁitmeldl sade pl@féréﬁﬁé),, sabstancs BBuse, Bidafctivedisordémeimpulsivity,
nposi tion conprises a therapeutl cally effect]ve

a‘¢°‘&9§’§ﬂhf3 o+ alkopelRiisRdaddictioraps/es éﬁPenmﬁt'ﬂng'"QHEﬁatmem for
st B0 310 BB TS0k By oA S ORI oo s
(e.g.agmokingi atdiaiide, eéssation @ndéx elependerze ingludingdreaiment for craving

i DI RS ProsB B HBER e GRS o
loss, d@r&héltﬁetr’léilc?siﬁai%r démbhtia @C agiay n%chmtdeﬁmrdief hriidtcognitive
per.ac

. %/ di sorder ADH[E)?@él &(’ents % .
impaiient; age-fglatedicogpitive sec A pgleqop,?g tjve disorder), sexual

I a
dysfﬁﬁ’&%rn% rﬁﬁil@@ Ie.e.g.r,] %5%“?‘75 HE‘?E@? tsﬁjozg%ﬁ%égde@f 5&{}!’99?}? inflammation,
gastraintestina rd;scmdemt(e@d, dysfurtationtof ggstaoiniestiaal anoiility dr mtestmal

proptllﬁ%[}) @%Tet{pn'%e% %tls%gdebry(A%d:lﬁE)mi Bglrk(?nsro%cseglsease and type Il
diabetes. In a preferred embodiment, the method is used in the treatment of weight
Ioés, obesity, bulimia, ADD/ADHD, dementia, alcoholism, and/or tobaéco abuse.
Compounds of the present invention may be administered in combination with
other pharmaceutical agents. Preferred pharmaceutical agents include nicotine
receptor partial agonists, opioid antagonists (e.g., naltrexone (including naltrexone
depot), antabuse, and naimefene), dopaminergic agents (e.g., apomorphine),
ADD/ADHD agents (e.g., methylphenidate hydrochloride (e.g., Ritalin™ and

Concerta™), atomoxetine (e.g., Strattera™), and amphetamines (e.g., Adderall™)) and



10

15

20

25

30

receptor) antagonists in animals that includes the

step of admnistering to an animal in need of such
woe@ansser a therapeutically effective anmobunt PET/EB2004/003522

conpound of the present invention (or a pharmaceuti cal

conposition thereof). D seases, conditions, and/or

di sorders nodul at ed by cannabi noi d receptor

ant agoni sts include eating disorders (e.g., binge

eating disorder, anorexia, and bulima), weight |oss

ant- e bl bt R B PR RaE Tl befy Q84 ReRidrogenase-
1 (11pHPDERe IERRRMBID Pephid TVaL, 6 SRAIEEE therdisfy MGRAsagonists, CCK-

schi zophreni a, behavioral addictions, suppression of )
A agorésiar tonehmirireyplrie iohibitoes, gympathemimedis @geptsa Pe adrenergic

- recerfiPaOFHES; qdtnRReRaRb Sa3US BelRiRelRim ABing normone

receftoban#logs sBTLe recafibicagortistd] mefamin sondemrating Wotryione receptor
al cohol1sm (e, al cohol abuse, addjction and/ or

e.g., al
antagpists Jeptin Iéﬂmga@ﬁlﬁgs,tle@m racRPiar §9oRIsts: 97 reG8PLi ng
tt a i | i8sC bpfi
antach@éatg,cn Ao @{sgec’?rﬁgg%@\fseémggagén@s, ﬁ&ﬂbpb?ﬁd’éﬁ?')receptor

abuse . ing ‘addi Ction, cessation
antagonigtes thyegmeinudiccagents; debydrgepiangroaietoner apatogsrihereof,

t 1 d ' : ing. .
B G R e —
recepiaﬂagéﬂlists?&iliag/i r&g;r?mtaagu Faiﬁo:_@tehmmbgaaglomilrdlawgpﬁd?ig antagonists,

i npai rment, age-rel ated cqgnitive decline, and m .
ghrelLtacopiy AntadRiis SUFEEINS SESERIPT AYEBONEH inyerShadegists, and
neuréﬁie%ru‘?é@ﬁt?lt m:ft_ i & ihlikesei zur e di sor ders,

psy, I on, gastrointestinal disorders ]
( eThe cordbination thesapymaydst adminisietedrad (ayetsingle phgrmaceutical

compRi i BpiifelebibrupdEai b fher bl itdastone
additiorial phafresacedicandigeht destribddnabovet dratla phamsackutisalhacceptable

treatnent of weight |oss, obesity, bulima, ADD ADHD
excipigffeAyeNt, o %ﬂsﬁg 0 () tRFePRrAE PRRERaGRHICE! C@%@ﬁﬁ%‘%
comﬁrﬁsiﬁ@ﬁ) RISt HmpdET RN doPRprishg BRofHBURY B eePresBnt invention and a
conbr nati on w t'h other pharnaceutical agents. o
pharmaseutically aeisaptableexdipiant, dijeentsor easriay @ndi(tilba seeond composition

comfiE 5 eBPohs bRy istaEBlt agEARRRI R gt deng
pharfrdcenfiedly)accdptbig exsigient, adeaitsof earges. i phampiacestical
compositions may be administered simultaneously or sequentially and in any order.

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

In yet another embodiment of the present invention is a pharmaceutical kit
comprising: a) a first dosage form comprising (i) a compound of the present invention and
(i) a pharmaceutically acceptable carrier, excipient or diluent; b) a second dosage form
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ADD/ ADHD agents (e.g., nethyl phenidate hydrochl oride

(e.g., Ritalin(tmand Concerta(tm), atonoxetine
w@ewgio44sSt rattera(tm), and anphet am nes (e. g.PCT/IB2004/003522

Adderal | (tm))) andanti-obeW®ity agents, such as

apo- B/ MIP i nhi bitors, -hydroxy steroid dehydrogenase-

1 ( -HSD type ) inhibitors, peptide YY3-3eor anal ogs

t hereof, MCR-4 agonists, CCKA agonists, nonoan ne

reupt ake inhibitors, synpathom netic agents, b

compAiding TR = £dditRFRAPHIAMRRENHISH Bge FORAEDE) BBERDRN (i) a

agoni sts, nel anocyte-stinulating hornone receptor
pharfﬁﬁ@tﬁ@glly acagpiable srEpE, @xcipipmh o6 dilyentieanche)ra container.
concentrating hornone receptor antagonists, |eptin,
| eptin anal ogs, |eptin receptor agonists, galanin
receptor ant agoni sts, Ii Daﬂmtioﬁs’ bitors, bonbesin

aZ\S lgitﬁoﬁ’r@ago n mnﬁjgylo pefgt & Wt al hyér%%g%o%rradical of the general

formtﬂ@ﬂ)ﬁﬁl&,ﬁ?prﬁé‘ﬂrk@ﬁé P4ANBSA Ray B@%Er@i@ﬁutbh@l‘é@%ed For example, the
| ucocorticoid receptor antagonists, orexin receptor

term a(&a@az@lkxlt sefers tochgeRovalret, pﬁg@hﬁ@rbr@@d@ﬁ diphatic group
contA8 56 cbBh USRI B3t Sy PHBRL gy, rou, o

butyl,alrblﬁglo Ny, ﬂnnmthylbu’ql Z-metiofuy 3nnatgglbus,tl snampentyl, 3,3-
dlmeign%)?{)ﬁg ﬁ‘é&ky@'zs y@ ﬁé{\é’ g}%d gﬂyﬁﬁ&,qr &ypbgrtms)n (i.e.,
alkyl Aibit)) 6f &% amkoRy, e(c@/) (eag Sb!kﬁh@ylpwymﬁlﬁét U%ﬂﬂyiamlno and alkylthio

conposi tion whi npri ses corpound "of t'he present
groug h%\é&]thecﬁamgtdeﬂ@a@m ap @éou@dWhQih@ﬂlq@tﬂi m\b@m ‘eptionally

subsRERIHF ﬂ#%saﬁﬁé l%d%k&%real qn@ieghﬁl%g%“eelg#u?)@ jtus élf%{bgsk? Jted with

exci pi ent, uent, arri
one qmamneesmmtltmlts Cgmpcatlyt oo ihoeg sulsstinger(ts )axee;ﬁti in #e case of

r|S|n a co und f the presen
naiogE R\ RN e S0 5 B iaiode, B BaTUOalope np &P Eienty sstected from
the gﬁbdp@ﬁubsﬂfue‘hﬁd list&d beldRdn theé Hefnif6 AWt GRSIARSHY T ©Ralo-
ing at | east one additional pharnaceuti cal

Substagtqq a'bllé's Eafrrcle iRl caplp substituied vdt oraiprmate Balogen @toms
(e.g. e‘ﬁﬁbr@-&fﬂsﬂttﬂéb léﬁ&[) rei%rr {baﬁlfdrgﬁ'ue VedlfﬂFE? tthﬁt‘i‘t!)romethyl 1-

MpPosi t 1 ONs I ster e aneousl'y
ﬂuormhgd ez#luarde}thy@lnﬁ,hmﬂtmmetbw d Q-dmupmetmn,oz ﬁ(-mﬂtasrpemw df1,1-

RSP EeE FarnaEobyL 1 LEHElRereiny 1 roairiocesiBul 1.2.2.2
tetrafiL@rethlyO N $1,2/2dicBraf GOroBthE 11 ﬂrthétr@n@&o@mw annabp poi d

r ecept or antagonl sts in an animal. The ki't conprises
pentaé{buoga%thylt Anl, &2dorenfafluoroethyl, perfluoroethyl, etc.). Preferred halo-

substituted alkyls are the chloro- and fluoro-substituted alkyls, more preferably, fluoro-
substituted alkyls. When substituted, the alkane radicals or alkyl moieties are preferably
fluoro substituents (as described above), or 1 or 2 substituents independently selected
from (C+-Cs)alkyl, (Cs-Cs)cycloalkyl, (Co-Cs)alkenyl, aryl, heteroaryl, 3- to 6-membered
heterocycle, chloro, cyano, hydroxy, (C4-Cs)alkoxy, aryloxy, amino, (C-Cs)alkyl amino,
di-(C+-C4)alkyl amino, aminocarboxylate (i.e., (C1-Cs)alkyl-O-C(O)-NH-), hydroxy(C,-
Cs)alkylamino, or keto (oxo0), and more preferably, 1 to 3 fluoro groups, or 1 substituent
selected from (C1-Cs)alkyl, (Cs-Cs)cycloalkyl, (Cg)aryl, 6-membered-heteroaryl, 3- to 6-
membered heterocycle, (Cy-Cs)alkoxy, (C4-C4)alkyl amino or di-(C4-Cs)alkyl amino.
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form conprising a conpound of the present invention;

and b) instructions describing a nethod of using the
woelowagetstnrmto treat di seases |inked to the npCUIBD4003522

of the cannabi noid receptorl (preferably, the CBl

receptor). n yet another enbodi nent of the present

invention is a pharmaceutical kit conprising: a) a

first dosage formconprising (i) a conpound of the

present invention and (ii) a pharnaceutical”

aﬁ\ggtg ?}% fmﬁalblo%}ﬂhg?%apatt% cg ogaa*l UGRg Qaps)o R ias

“partiapoRMg shiuraledagyetallge’s csfeRed rﬁh@f@naﬂ@ dngs thatare either
phar maceut i cal » acce tabl e carrier, excipjent or

part'%!'IYIQ!iéw{y hysgigoenatgd @Bﬁtrﬁ"f’Yl@F'St FepisHide HRS: Ellng!@éa’Q or a spiral
fing. @éé‘ ét?ﬁ‘(%cf]ﬂh%hvl@b E cartsd ﬁc hﬁp?s Q% é@rﬂo 8-membered

I ca e gener a for ITU ane
ring. rr%m‘mamptm;pamalmorafu@hsaturatm aarhwdchq:mg%wawmealkyhéwclude

groups S A RiRP h G oRSigPEiy’ Sutotiiy KabEBYE ERudRin
cyclp@hml (c?cl@penmtdm’l, ,cyelbhﬁkyl di\,rdkbmpwhyl bycﬂbhexédnenyl norbornyl
(blcyqlp%g ﬂg}]qﬂgylg,|norlzorﬁgpy]yg;gml9[2 2 gi/qﬁgyl h@t?de mﬁl Iyqe When designated
as bdlfg p@;ﬂfo\ﬁ%m&é* Bsi %Hfghérf 'pEthéﬂy kg LESTéﬁlor f&ﬂWEétE]bét@@ Btbalkyl
groupimayl bQTDIISlt}S)ZItLﬁEd an sa!b$<tdil>tt¢d vattyd:ne( er oore stkstitagnts (typically, one

to e Sl B b ekboBR Bere Gt ki g U@ B ¥fod betow

in thé agfinitevafdryssbelisitet Ut @dsubstited chveycirdingpblsoinclided groups

npi ety may be unsubstituted or substituted w.th, one
wher ﬁm*@eﬁ?ﬂ%‘?qyplﬁ% Ang ig é’éﬁé @ PIRPenylying E? gningdanyl). The car bOCYC"C

grouﬁ‘rﬁ)%{bé HRAE R CHCRR chbidAl %Inﬁ AbichiAh f)fﬁﬁ on? of the carbon atoms

ituents such as perchloro or perfluotoa
within it parvaeyelicyringesysterad Wh@hslﬂbﬁtltl@ﬁﬁduﬁbedfarbwlﬁi GM i§

preferply SEaRE R i 37 ALl Bbendeficeiugipom (cr-Caako,

(Cz-csgblkéhj?l U(GECyYatkylidersl aryirheterbalyh 3e o atmémbét‘ecm eterocycle
| uor o- substi t ut ed y

chlor@p flvergy BYRATAYIrew; é@u@ﬂ@l@%ﬁfﬁr&%ﬁ/? @%@? @é?ﬁ«y a¥ky‘ amino, di~(C1-
o S il 42102 Dbt ot e w6 -
Cs)alky@ansino rorfiaio (@et)hqmd mprq pesferably Lior aétdw isubstituents
inde;}el‘?dé%'tlglr ec't'é’cf \%Fn Y:l CZJ}alﬁyI 32to 6-membered heterocycle, fluoro, (C+-
Cs)alkoxy, (C1-C4)alkyl amino or di-(C4-Cz)alkyl amino. Similarly, any cycloalkyl portion
of a group (e.g., cycloalkylalkyl, cycloalkylamino, etc.) has the same definition as above.
The term “partially saturated or fully saturated heterocyclic ring” (also referred to
as “partially saturated or fully saturated heterocycle”) refers to nonaromatic rings that
are either partially or fully hydrogenated and may exist as a single ring, bicyclic ring or a
spiral ring. Unless specified otherwise, the heterocyclic ring is generally a 3- to 6-
membered ring containing 1 to 3 heteroatoms (preferably 1 or 2 heteroatoms)
independently selected from sulfur, oxygen and/or nitrogen. Partially saturated or fully
saturated heterocyclic rings include groups such as epoxy, aziridinyl, tetrahydrofuranyl,

dihydrofuranyl, dinydropyridinyl, pyrrolidinyl, N-methylpyrrolidinyl, imidazolidinyl,
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tetrafluoroethyl, 1,1, 2,2-tetrafl uoroethyl,
1,1,1,2-tetrafluoroethyl, 1,1,2,2,2- pentafluoroethyl,

wa2504822- pent af | uor oet hyl, perfl uoroethyl, ePCT/IB2004/003522
Preferred hal osubstituted ® kyls are the chl oro- and
fluoro-substituted al kyls, nore preferably,
fluorosubstituted al kyls. Wien substituted, the al kane
radicals or alkyl noieties are preferably fluoro
substituents (as described above), or 1 or 2

s A8 45 BRIt 9080 81 B
chroﬁrenyloglﬁ?(%ﬁ;ﬂ;rbmbmdhabﬂhmwphohm It@nrahydrgtmrmlyl Hgttaloydrothienyl

1,1-digigaancy By, Jor ncliRetbas Pagy paIe R WbSied, the partiall

satuE@@&kﬁﬁ'ﬂ% Qégﬁ)ad Wél‘térocwg bﬂiﬂﬂ rgay b@ drﬂidb%h@t@ﬁr& su%tltuted with
nor e pre érab y UOTO%

one or mmre; amuimtuaréﬁ(tysi@abscto@@ tp rﬂame(sobstr,tU)eatamde euﬂy sélected

rom GG Sest iy g BB Bl 1 Y
subsﬂtultidﬂ héﬁrﬁ?ﬁgﬁi gug u:xtgmdas Qrbgiﬂ? gr@|MTé patar?gdrhy riog is ;ussed to an
aryl %*a@%rooﬂrv i Gra 2y fﬁﬁ%ﬁfmé%%?f%%ewtg%i@ihﬁmﬂ%ﬁ@ﬁs&%
dlhyﬂr‘bg@ﬁfﬁﬁfdtpﬁgﬁylng% -diRfdroBERzdthia26ky, I%QéS | AlHen Substititéy, the

rogenate may” exi st as a Single ring, bicy clic
hetermqygieogroap éppreferablyrepbstifte it |deQi' 3 swtmerm m@@enﬂﬁ@ly

coloFRTBRHTLLE P C BRI, €L el BB o o

menibargs hetroeyotd, whldey| fludroctyame, hydrory, (Qdkb)alkoxy, aryloxy, amino,

S 4 5Bl SR CEivocon
f %sglfeﬁ?(g § cfh@?@ﬁﬁ%féfrbbly%ﬁ PB?Q%@b@f‘Mbntsﬂﬁﬂ@ﬁéﬁdently selected

, horbonenyl ,

frorrb(be@i)aMl ECa?]:ebwlpa"wthas)ne/l | §-Riembered- fwé@pgnét%@&smembered
netebG R SRR it b mb B e g chepcat entty o

mon@ﬂygiybiﬁyl ong @fctherrlnngileMSt\mtmdthn Nlétemu:gclm rimpsystem. Similarly, any
substi tuent ically, et bst i tuents

hetqrRelcls: ROBIADIOf bdbueled elftoere %%E g 33@63'95‘?[?&(9‘9 carbonyl,
etc. h%ésﬁ\‘é M@Weﬁﬁ]tléﬁ‘ﬁs%&é” tion for "substituted.

tituted carbocyclic ring also includes groups
whd@heitern feryl ar byoyrdticcarbonycliering geters & arqsmtfﬁ/nmﬁtlﬁg having a

s S AT s SRIEN b Ppyer cPabiashed
phefahiheghalletdk A typical aryl group is a 6- to 10-membered aromatic carbocyclic
ring(s). When indicated as being “optionally substituted”, the aryl groups may be
unsubstituted or substituted with one or more substituents (preferably no more than
three substituents) independently selected from the group of substituents listed below in
the definition for “substituted.” Substituted aryl groups include a chain of aromatic
moieties (e.g., biphenyl, terphenyl, phenylnaphthalyl, etc.). When substituted, the
aromatic moieties are preferably substituted with 1 or 2 substituents independently
selected from (C4-Cy)alkyl, (Co-Cs)alkenyl, aryl, heteroaryl, 3- to 6-membered
heterocycle, bromo, chloro, fluoro, iodo, cyano, hydroxy, (C4-Cs)alkoxy, aryloxy, amino,
(C4-Cs)alkyl amino, di-(C4-C3)alkyl amino, or aminocarboxylate (i.e., (C4-Cs)alkyl-O-
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wi thin the carbocyclic ring system Wen substituted,

the carbocyclic group is preferably substituted with 1
W@er003/0$18k5t i t uent s i ndependent |y sel ect ed fronPCIIIB2004/003522

)alkyl, (C -C )alkenyl, (O3C )alkylidenyl, aryl,

heteroaryl, 3- to 6-nenbered heterocycle, chloro,

fluoro, cyano, hydroxy, (CrC )al koxy, aryloxy, am no,

(CrC Jal kyl amno, di-(C C)al kyl am no,

am nocar boxyl ate (i.e., (C Qalkyl-OC(O-NH),

oo 88 s 2 B8 e B rom (-

C4)aIR$BIl el@lbﬁtql fiiorncyaho, BRpedssy or (Gr-ClyJalltoxye Miher &yl group may be

attachpd g MRS IATYY OLAOIRIY DY EMIONA 9 e or i LA RHIIT the
arorri%%tr?ng% ySfen? an‘ﬁlé?l (ﬁr&arfyl ﬁdﬁlbﬁ%i &Y banfatic moiety) of an aroyl or

cl oal kyl am no, C. he sane definition as

aroylamw@ (eng)- C@m*bms h@ls;qmgdteﬁmape@sabowal ly

S O BBl Ehtel g, ARG S Sue ises
contajlﬁfngra léast a8 dhetaratont (¢. gng&ygha,t suﬁﬂtue refrodes opemmbm\lahgns
exi st _as

d
theragrayinng 1 AgComem e romal g areed G LcPrray. Py,
pyra?él?le ngggﬂ? m&éﬁ%hﬂ ShRINVE XGhang, rde?ﬂoﬂu%m B2blyy, ididazoly,

rrng cont al ni ng het er oat ons
tetra(&@wbtraml ypymo@yl zpyrewvb éimamlyl pHteY eberamnidazebil.cutirgfinyl,

|soql§|églmyl Lﬂen%thlwsp £0 a%zogg/l Eggfgﬁtéﬂo%%rﬁatlc moiety may

. condist@f adsingié o fissedLritly systanowytyp&:al smgleri}éteroaryl ring is a 5- to 6-

SRR o TG B FERABOI s o
oxydze'f'i' daks'd r‘ﬂyrhtro PEhd Q'tWibal fﬂb@@hé@rﬁdﬂyl rimy 5pstei igiao to 10-

H pyr any pyr anyl Hchr omenyl , oOxazi nyl,
memlhﬁfpd ohg wstetmwrtammgwnmtp fquehemm{tpmmn@emndenﬂy selected from

OXygen, s @'EQ( g%'%targl{rg@%/ V\&le‘allﬂéfcg d ang%ﬁg ?ﬁt c*ﬁ%ﬂy\é\hﬁ@tltuted the

optlona y su
hetepadryi groliygs ﬁ&iytbeitu&;hbrstlttﬁedi by seladtitutat erdtﬁmteeonmpoé substituents

TR AT T
subs‘ﬂﬂﬁéﬁté fisehibalov HPRRFARdInYof ludstited. T QUhéM §ul§§t[mﬁd ofhe

ituents listed belowin the definition fo
heteresarosiaticumeigties aresprefarablysegstietas with diare $uh$§tuents

lndepgﬁéﬁﬁgﬁiﬁ%&gﬁ’ ﬁgﬁbf‘% 3‘:{}?&&? rgaz- éfa‘?i?é/rﬁ}l | fyi hB&rbahyf, 45 isle-
mendbéred iHaystoojaste 20bmoaolloro, Zﬂu&mll |M@lroyand ahydroxy2 (B+-Cs)alkoxy,
aryloxy, amino, (C1-C6)alkyl amino, di-(C4-Cj3)alkyl amino, or aminocarboxylate (i.e., (Cs-
Cz)alkyl-O-C(0)-NH-), and more preferably, 1 or 2 substituents independently selected
from (C4-Cy)alkyl, chloro, fluoro, cyano, hydroxy, (C4-Cs)alkoxy, (C4-Cs)alkyl amino or
di-(C4-Co)alkyl amino. The heteroaryl group may be attached to the chemical entity or
moiety by any one of the atoms within the aromatic ring system (e.qg., imidazol-1-yl,
imidazol-2-yl, imidazol-4-yl, imidazol-5-yl, pyrid-2-yl, pyrid-3-yi, pyrid-4-yl, pyrid-5-yl, or
pyrid-6-yl). Similarly, the heteroaryl portion (i.e., heteroaromatic moiety) of a

heteroaroy! or heteroaroyloxy (i.e., (heteroaryl)-C(O)-O-) has the same definition as
above.
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di hydr obenzot hi ophenyl, 2, 3-di hydrobenzot hi azol yI,

etc.). \Wen substituted, the heterocycle group is
wpe@besambl y substituted with 1 or 2 substit ueneGI/IB2004/003522

i ndependently selected from4(C -C)al kyl, (C-C

)cycl oal kyl, (C -C )al kenyl, aryl, heteroaryl, 3- to

6- nenbered heterocycle, chloro, fluoro, cyano,

hydr oxy, (Ci -CS ) al koxy, aryloxy, amno, (d-C 6

)al kyl am no, di-(C -C)al kyl am no, am nocarboxyl ate

o7 P IRt aﬁ?@%‘@f 15 idits, Akl pn i Fatiad s pubiRayrates

cyclgelkyblpedla‘lly satufated ordlilkysatulafed Redery %}C@?ng 2n(ﬁ freteroaryl
nember

subf{e PR SIS Joir Shamiele saybinsRiesiarogroscinay (Ge
t a
Ce)akar&gm@?ipagoﬁyg r?@m&@bloﬁw 'bhgytrg: g%i%bﬁl%ép?é{ﬂ P%utg{é%etyl etc)

(Cs'ée}ﬁYP Kylcaghgnyhéa-a+ @W@Dll@lfrytmarbwl afych)blgtybmqrb()eylgl :

cycl e carbon
cyolgBeRENE SYBRhEOiERRof) e, REkF BRI e PRIy
pyrrobdlyyltamonylappmmﬂd -2-onerBeashoniyl; plpermfmykfa‘rséﬁylt ﬁferazunylcarbonyl
tetrd BRI ERte S 2107 (e rehroshaniinthioaeande 3, thiophenyl-
2- camb@mnmm;mﬂyl @bﬁrﬂonyﬁfdr&ﬁylcﬁbaﬂfo\ﬁbﬂ guir%k’lﬂ-'\kl-@aﬁ)o@lyl t111| -pyrroyl-2-

10- nenbered aromati c carbotyclic r

carhaqyl. dit-ayred- %‘éﬁfhgnS"oprﬁZﬂﬁla]Ihlfypwwbﬂrqanb@m,, etche Imagidition, the
alkyH HERBINTENeTLRTE! Ml it fdhefMach Hibfor BEER 4t} diotB s be any
onesfiwe graupstdesciiatbinehd iempieptlse Eeﬂglﬁfdné at@mé h\]gn%qﬁmcgfed as

t nition for
beind 8Bl '%@F@SL“EPESW%S%@’ aroypyTay s WABUbHENIed T oRIREAHY
substftudon® bee BPhRIré gﬁbétﬁuéhts (ﬁ’/bﬁ:légﬁ?‘ydne &QQwﬂ}ﬂstltuents)

phenyl napht hal yl, etc.). Wen subStitute
mde&neaﬁﬁmlses%m@a iftoEn ﬁ\e@rpuéfoé samtyugwusilsteﬂm@mm the defimition for

sub%tlﬁﬂ%’(z"?rttH? %ﬁk@hcyglﬁgﬁgp 'ﬂ%{érx y\fc%,haiyl ai;)f-é}pro(agyl Rogtion of the acyl

group maytber subshieted as ¢e$cmbelalrabuve is theopeferrédah® mdré Peferred list of

dr ox (C Q) al koxy, aryloxy, amno, (C
SUbé‘t@ q&yfe% 'i‘%‘ -(CrC 3)al kyl “amino, or

aﬂﬂ'héQ@rfnb C@Uﬂsﬁﬁﬁec{”'sp@gmgélﬁ er@@@hé‘&hd Qii&mﬁ@od&%d

nor e referab y, substituents In epen
Sub%tévf&ﬁ a? a@ﬁqrmnon@ fhel &y Howvenver, dt is igenerally medarsbood by those

skill&y ff &Yart Hat ¢ sﬂglﬁjéﬁ%%ou—m %e%reYécth 85'8s ?a}{\op adversely affect

the pharmacological characteristics of the compound or adversely interfere with the use
of the medicament. Suitable substituents for any of the groups defined above include
(C1-Ce)alkyl, (C3-C7)cycloalkyl, (Co-Cg)alkenyl, (C1-Ce)alkylidenyl, aryl, heteroaryl, 3- to
6-membered heterocycle, halo (e.g., chloro, bromo, iodo and fluoro), cyano, hydroxy,
(C1-Ce)alkoxy, aryloxy, sulfhydryl (mercapto), (C4-Cs)alkylthio, arylthio, amino, mono- or
di-(C4-Cg)alkyl amino, quaternary ammonium sals, amino(C4-Cg)alkoxy,
aminocarboxylate (i.e., (C4-Cs)alkyl-O-C(O)-NH-), hydroxy(C,-Cg)alkylamino, amino(C;-
Ce)alkylthio, cyanoamino, nitro, (C4-Cs)carbamyl, keto (ox0), acyl, (C1-Cs)alkyl-CO,-,
glycolyl, glycyl, hydrazino, guanyl, sulfamyl, sulfonyl, sulfinyl, thio(C4-Cs)alkyl-C(O)-,

thio(C+-Ce)alkyl-CO,-, and combinations thereof. In the case of substituted
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attached to the chemcal entity or noiety by any one

of the carbon atons within the aromatic ring system
w@ovsloatsky, the aryl portion (i.e., aromatic nRCEIB2PO403522

an aroyl or aroyloxy (i.e.,15(aryl)-C(O-0O) has the

same definition as above. The term "heteroaryl" or

"heteroaromatic ring" refers to aromatic noieties

containing at | east one heteratom (e.g., oxygen,

sul fur, nitrogen or conbinations thereof) within a 5-

con RO R AT P B 5 ot s

mayfbﬂ suystitutednaratfoth diny laryl ana Mlk?/l gr@uﬂahﬁéwbe substituted with one or
pyrazi ny

mort RLBSERGHS (binsalys avlorBies esdtiarts apeniin e case of perhalo
subétﬁGﬁBH§?°'/\nr‘éfrgb orRAERBRY Y0BSENted RFPEEYH %'ranterS{:;‘fch): group may

eroaromati ¢ nol ety may consi St 0
be & fysed ringrig.-gsyindamyl, dxhyqrpberazofsnamgl @hhmrendahymempng is .

oot AL 308 ORI E53fbons gponi b

Forraald () drr(ugeincladldg epr«bdmgs ahdfphﬁﬁﬂabé\tltﬁfaﬂﬁl r¢teptab salts thereof)
nbered ring syst

W'thc%}% ‘Sfﬁ]ﬁlf’??gg‘lhﬁ%“tt%‘)'PB‘éJPS hetep éatvsﬁﬁ%oﬁﬁfém@r@dhp% commonly used
in theepRfhReelif %ﬁxm% aré%&% t@rﬂ)‘é |Eh66 gt RERNg N ?%blplent e.g., water,

i ndi cated as bei ng optl onal stitute
ethanef, @ngdhglikgr J@sdemwmatahwea fotthe edmplexswhete thetselvent
r more substituents (preferably no nore'than
moléé\‘ﬂ}lgleso\é}ﬁ gt ituents) independently selected fromthe

gr 3he tedm Sprbtecting gndup” lor SPgUrdfers aw a sulistituethe thatiid Eemmonly

emrfect B o1 kroHist atRAEUCA P A WIS tasting @thar functional
t

O e R S AR GHRA B 1L & bttt

attaghedrionare aBINMgaaPdbgidileckspraprotecishther aminol funcfmnalltydo the

com‘g)éﬁ%e) #?{tgf)@%ﬁmﬁé%rgte i@ éﬂ;% J élﬁé%éﬁgty?gbﬂ?dmacetyl t-

but(mycamoayumﬁbentylowcgr&dﬁgqcltai)l@itd @flGS@nyhi\:jrb%iyiehﬁdycarbonyl
nden

(FmBE]. el 8rndsps-Piataying Grapeerernita grsibetipenbora hydroxy

grmgii’ﬁhEQ lmbcké Gr %tééib Ko Mydroey ftﬂcﬁbﬁé{ﬁt}fm B QbI%rprQiec rgﬁ ?rc?ups

am no. The heteroaryl group tache
mclwdeea@erwran:chsllyé ntA toprhanxyraspiecling greuny refees tﬁ a Bhbstauemisof the

carb¥xy Yrup Bt BIIB U Hrdtb O 17y %5:%'&9 Fuetionafty I Hhimbh )i':larboxy-
protecting groups include —CH,CH2S02Ph, cyanoethyl, 2-(trimethylsilyl)ethyl, 2-
(trimethylsilyl)ethoxymethyl, 2-(p-toluenesulfonyl)ethyl, 2-(p-nitrophenylsulfenyl)ethyl, 2-
(diphenylphosphino)-ethyl, nitroethyl and the like. For a general description of
prbtecting groups and their use, see T. W. Greene, Protective Groupé in Organic
Synthesis, John Wiley & Sons, New York, 1991.

The phrase “therapeutically effective amount” means an amount of a compound

of the present invention that (i) treats or prevents the particutar disease, condition, or
disorder, (ii) attenuates, ameliorates, or eliminates one or more symptoms of the
particular disease, condition, or disorder, or (iii) prevents or delays the onset of one or
more symptoms of the particular disease, condition, or disorder described herein.
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i mdazol -2-yl, imdazol-4-yl, imdazol-5-yl,

pyrid-2-yl, pyrid-3-yl, pyrid-4-yl, pyrid-5-yl, or
w@osd4B2y1 ). Similarly, the heteroaryl porti oPCT/iB2604/003522

het eroaromati c noiety) of ® heteroaroyl or

het er oaroyl oxy (i.e., (heteroaryl)-C(O-0O) has the

sane definition as above. 14 The term"acyl" refers to

hydrogen, al kyl, partially saturated or fully

saturated cycl oal kyl, partiall y saturated or fully

Sﬂ%@:t%%rﬁtd% DG r%‘fé(rgltg huﬁ{éﬁls opmeetrﬁélﬁf‘rc\’)hcpﬁmon animals (e.g.,

carbonyl or “exa
dogsi B@tblmlﬁchgS@sJ)pﬁJosiu@dures aoﬁlals: z)oanl auanm}d nwlrga anlfrtalmulrds and

otheg S'E:J%ISIP%'E{?\? glpgaé§ s §él L%(%\ I@g;/sz y%regsd q(é)pg aﬁ‘%‘&%@?mf@ sgsuch as

' COWSC)‘{,QSogﬁgéyFﬁérpggnw cycl obutyl car bonyl ,

dpent'yl car bonyl cl ohexyl car bon I, etc.),
et pivRee u“nhafma@@nycal(ys/@cgept%ﬁ rlwlpaﬁ)éﬁﬁh%téhs SHpstance or
comFLb s o2 STRRIRE Rt ical ARG LRbERICA e o
mgr@ltifmb ﬁ()mplﬁsmgkmfmmwlatloandndiet theomaoyhal (heing treated thereW|th
thio eny“ car on 4
: fuT%E s “traatiRgy |ire ur°5 aq%'e@g?/%ﬁgﬂ%grbf&?éﬁv gtqtlvﬁ e,
propggl‘él@f?@ﬂnd Ilﬁ}a\/tfvé%éatl%eﬁﬁr bonyl,
o[ b] t hi ophenyl - 2- car bonyl! , etc%. n addi ti on, ‘the

al Khye term;c rrmﬂu{qted byt earapEIcid regeptorant edWatiag g1 a
canrgaZJér&erﬁ? g tc{gf’? B o ik ﬂvé‘fﬁ% @'edm (v aN acglf a E:Qﬁﬁﬁr%i@%ceptor

dest Re respec rve d ove.
For éxahplet adigasd bedynact asfzrn agralisty patdibbagoniste uNVer&er@Qr@tl

anta%{vgﬁp na)éma?@gl?%ubst ituted or optionally substituted

stituents (typically, one to three

Subgé 'térH?"Hrﬁé?érﬂﬁe RRNRRIL I a8l fehgehibtsamadt futigraniagarists, as
substituents Tisted below in the definition for

well'asiipearse @gedistsr the al kyl, cycl oal kyl, heterocycl e,

ELEE? ?{iﬂ? gﬂjé o %?(Eéc rr’f’%gécfs qg Y GLitet Ebuﬂé& Wbém)éaﬁﬁabmond

ove in the preferred and
recemclsre preferred list of substituents, respectively. The

o e s S a3 R e
othé?‘ﬁvfse? k&m«sedom;bcsurid% cﬂ%ﬁhallab)(l)u(m()lﬂm)‘; (B, yCY, iedE (I-E), (I-F), (I-G),

kil in stltuens

sho
(-Hh @Bl (56) AbL 6-Mor(inEPI ) anidEi) - rodiugs thereor,

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. All
amorphous and crystalline forms of the compounds are included as well.

As used herein, structures drawn with circles within a ring designate aromaticity.
For example, the following chemical moiety designates a pyrazole ring when A is nitrogen

and B is carbon; and the chemical moiety desighates an imidazole when A is carbon and
B is nitrogen.
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t he pharmacol ogi cal characteristics of the conpound or

adversely interfere with the use of the nedi canent.
wEiosabise2 substi tuents for any of the groups dedT/m2d04/003522

above include (CC )alkyl17 (C -C )cycloal kyl, (C-C

)al kenyl, (C C al kylidenyl, aryl, heteroaryl, 3- o

6- nenbered heterocycle, halo (e.g., chloro, brono,

iodo and fluoro), cyano, hydroxy, (CrC Jal koxy,

aryl oxy, suI fhydryl (mercapto), (CrC)alkylthio,

arylthio no; nono- d'g-(C—i-C)aI I mno
quatern bum salt = 6CrC)a

am nocarb AT - %k | - )l\}-k_}
hydroxy - )alkylamn , a'no(CC)aI |t'N|o
cyanoam no, RI tro, (O C)carRanyl, keto (ox@ acyl ,
(C -0 al kyl - -, glycolyl, gl ycyI hydr azi no, guanyl,

Sﬁ| f?gyl , )su: fonyl, sulfi nyI t hi O(C-I -C)al kyl-C(O) -,
thio C ) al kyl e th f. th
case of substi %/ut gg%g r%lﬁh}g&gﬂ:ons such Z;eo " °
I o ?buhdﬂé eﬂth@rpﬂka)ééhtﬂ?a\lttby Infay besyemesizedéw}g/synmetiCITeutes that
al kyl group ubsti t both the aryl .
inclucerriSersiys APty fag e welbkiown fLime R BT paBtiary i
light of %Héédﬂr‘gﬂbﬁ cbhbéiﬂ*\éiﬂ'\érlém onge &tartidy eteridnshid g@férélly avallable

except e case of perhal o substitutions)
from eommetaizl souydesssushtas Mﬁé@h Ehepiesie |(deawk%tvéﬂ)cﬂfféﬁ |r%ad'ly

prepaggqﬁygpgﬁiﬁggggngnj(ﬁgm@ tﬁ %06 & §k Iﬁo‘ lﬁ%é‘\éh (e.g. T%repared by

methodggerairally dedopibedtim Laumﬂ mdemandd\n@tyd%esér ReagepisdoriOrganic

svtiesls. i Aol Sanverd aTsabes et & BRISIIRHHBEN BEr

orgarf?éch@ﬁ r@nérﬁtleV@ ”,l\u\'lrféd3 @ﬁnﬁ%er— &g, %érﬂﬁ‘ h clﬂiﬂlr@csﬂp@ﬁierﬁérm (also

comonl y used harnaceutical art, which

avanlanl@vwﬁba@gﬂatﬂmonlmﬁ)@a}ab%sw the recipient, e.g.,
WE%)F lgstf%”?ﬁnﬂr%o&%dtﬂe% Lidi c}g\-'e_tjr?estcfﬂ te@)bgfow ovlde potential

f ex ere e solv nol ecu
routemr@ynth“ébmrtgethmcbmpaiuedi; oh’@egiream'mt lmﬁen‘n@g ‘asvedllersskayo a

substituyent that
eripes, o s oo SRR b HE S R s, o e
Exarrgf‘l e dibi Bl T h GEOsRAIR tHd18rt WAMBSHHBGiatd Diat eth@ﬁ'si/rﬁhetlc
am no-protecting group"” is a substituent atta
routes mayrbeameﬁgt@wﬂwazeatge ivestive epmppdids tAlthqugh aﬁﬂeﬁ{f}c starting
matené'l 'd?g%énttg awdéa&ed 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, trifluoroacetyl, -butoxycarbonyt (BOC),
benzyloxycarbonyl (CBz) and 9-fluorenylmethyleneoxycarbonyl (Fmoc). The need for



conmpound. Suitable am no-protecting groups include

acetyl, trifluoroacetyl, tbutoxycarbonyl (BOC)
whenwzphaszy car bonyl (CBz) and PCT/IB2004/003522

9-fl uor enyl net hyl enoxycarb®nyl (Fnoc). Simlarly, a

"hydroxy-protecting group” refers to a substituent of

a hydroxy group that bl ocks or protects the hydroxy

functionality. Suitable protecting groups include

acetyl and silyl. A "carboxy-protecting group” refers

PRI TR - ML T N A R p—
1tRE Ufse TN@J. @een& el oBU8 Biroups in Organic

of Pf@%%ﬁ%ﬁ?’%&’??%%?(‘??ﬁf ?}'%tehﬁes}rm yethyl —2-

Syntifesis, ehhyN ey &ISansh depmiory 1991.

2-d p-tol ue i
2_%%@;”% fg@ﬁ@%{h%[ﬁ%%%l%régﬁ%res Q_ne could use to provide compounds
of thé Brexenidvehtopivhen Ads hitfogeni, Briseatbon antiXih® (iekeompound of
For a general description of protecting groups and
Formula(lrAllse, see T.W Greene, Protective G oups in
Organic Synthesis , John Wley & Sons, New York, 1991.
The phrase "therapeutically effective anount™ neans an
amount of a conmpound of the present invention that (i)
treats or prevents the particul ar di sease, condition,
or disorder, (ii) attenuates, aneliorates, or
el i m nates one or nore synptons of the particul ar
di sease, condition, or disorder, or (iii) prevents or
del ays the onset of one or nore synptons of the
particul ar di sease, condition, or disorder described
herein. 16 The term"animal" refers to humans (nmal e or
femal e), conpanion animals (e.g., dogs, cats and
horses), food-source aninals, zoo animals, marine
animals, birds and other simlar aninal species.
"Edi bl e animal s" refers to food-source animals such as
cows, pigs, sheep and poultry. The phrase
"pharmaceutically acceptable" indicates that the
substance or conposition nust be conpatible chemcally
and/ or toxicologically, wth the other ingredients
conprising a fornulation, and/or the mammal bei ng
treated therewith. The terns "treating", "treat", or
"treatnment” enbrace both preventative, i.e.,
prophyl actic, and palliative treatnent.




The ternms "nodul ated by a cannabi noid receptor" or
"nmodul ation of a cannabinoid receptor” refers to the
w@edosMaseon or deactivati on of a cannabi noi d rEBCER2004/003522

For exanple, a ligand nay ®ct as an agoni st, partial

agoni st, inverse agonist, antagonist, or partial

antagoni st. The term "antagoni st" includes both full

ant agoni sts and partial antagonists, as well as

inverse agonists. The term"CB-1 receptor” refers to

t he otein coupled ty cannabi noi d cept g rThe
8bg‘t(grrpounds of th ICtzos%Rnt i nvention" ( ss°
/é%[eg: fically jdentjfifd et herwise) refer conpounds
R™"ofn-For mul ae (1), ﬁll) §1-A), (1-8), (1-C), (IND),
(: E:-F) (l-gg (kQE'g ((';/D(I(I-J) (laK)R (1-1),
I- : an - , prodr
F{ha'Meof phar maceut i cgajal)y acceptabl e salts oﬁ )(She
conpounds and/ or prodrugs, and hydrates or splvates
of the conpounds, salts, and/or prodrugs, as 'l as,
bll stereoi sonmers (including diastereoi sonmersyand
antiomers), tautonmers and isotopically |
cgmpoupdse Al l anorplyaus ansb g ystal linef
co g are included 7. As used her e}
%resﬁr&\mww rc\, es within a ri
Rar omt | ci ty. For exanpl e'}l the following cheniWal
noi qk"y desi gnates a pyrarbdle ring -when A is nRtrogen
and B is carbon; and the,ghenical noiety desngcnat es an
i mi §8%0l e when A is carbon and B is ni trogen. 1“}
R1 TAI LED DESCRI PTI ON Conpounds of the present
i nvention may be synthesi,zed by synthetic routges that
O ncl hde processes anal¥$fous to those wel | - in the
H)l%t?e cal arts, partic&lﬁrly in light of the
description contained harein. The starting materials

zf?_g%‘i@(gal ly avail abl e© CO,R ¢} CO,H
R1 /N/\N : > ,R1 / ‘/\N — R1/Z/—§[<j .

) N N
R0 RO R0
(1f) (19) / (1h)
R4
K\N/
0o 0
7\
)
RN
"?0
(I-A)
Schemel

The starting pyrazolo ester may be prepared by procedures described in U.S.
Patent No. 5,624,941 and is incorporated herein by reference. The bromo intermediate
5 (1a) may be prepared using conventional bromination procedures well-known to those

skilled in the art. For example, the pyrazolo ester may be treated with bromine in a
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from comerci al sources such as Al drich Chem cal s

(M I waukee, W) or are readily prepared using nethods
waowrdos/okeseewnn to those skilled in the art (e.g.,PQr/ERasd3s22

by nmet hods generally descritbed in Louis F. Fieser and

Mary Fieser, Reagents for Organic Synthesis, v. 1-19,

Wley, New York (1967-1999 ed.), or Beilsteins

Handbuch der organi schen Chem e 4, Aufl. ed.

Springer-Verlag, Berlin, includi ng suppl ements (al so

| abl th | | . o
oty e o b g e ST #8107 A
vinyl Q%I%%Wn%gQIYérgSe ﬁﬂﬁ(ﬁfﬂxbéé'byftféﬁtiﬁ@ the 'br@tﬁﬁﬁﬁt@ﬁhédlaga {19 with

oun he present invention as well as ke
tnbutylwtre'ltwemChteé@letheaympéphﬂéeaﬂﬂ"édluﬂéM peker éﬂ'vsgt @@

d
el ETRED o B b i YR ARy 3F50 il thom e
oxidapivelrcleavedietthe corresmwdmg alnkehyded Foo exgmples m&wnylhetermedlate

i nventjive co o nd t fi
(10) iy s e Mg SvaREedn s pesperie oS- weftimerensine N-
OX|déjin5§rg §§@<90Lpﬁéd?\yént Q& Berdikaie arwardri b éﬁcﬁjtaﬁdnrtea@erﬁtere
e easi |y substituted to provide a vari et

followed by énaamaenfamd? @@dnu@emrrqmt% oﬁheﬁldﬁ#wdergramﬁﬁy&hen be

convgﬁgg tﬁ? er?i O%BHQW e%;tlﬁgaeL dh{é@ gﬁl ot 3W|thoa

percéll’mo&yﬁtt acitige.qr, enm:hldngp@bammtlaanﬁlm ah etmrdtcr §olveﬂt| (e.g.,
0

e RS2 B e SRR =

prott& %Hﬂlbﬁt géJQCHé?Iﬁ@%dI} YAR Qpﬁropr@té BRI yrélip Ay @edesndensed with the
i nt er nedi at es maé@ﬁe necessar The need for

hydrsxmﬂrqamobef@tm de dwred/%iwe énermediale {1igd URlRELFOBVeRtional
fu

meah 0 pEP AR BRI G e QB L 8 K o & BBong base

(e.g.( BbHiIBE) hydride) delloneel y thetadcﬁﬁomofdheeieyslrgd allyl bromide in a polar

solvgnt?(g:gg;( lﬁgﬁa%r ﬁﬂfglmgx&%e(@w@&? ﬁi}ox%%ﬁggf &%ﬁﬂ&%ﬁ@ 15\%9% (g(ldatlvely

clea§é’<§ F%ﬁé %ﬁé%&f@lﬂg%lﬁéﬁ%é Ms:ﬁgfp%éﬁdmds b[slal@g@uﬁ@ fhbed described
e art. For a gener al escrgtl on protectin

abo‘ge towee saavarhienrof yiry! indermeriate (EpLiits C@F%P@Bﬂineea'gswe
|nter%6?qléﬂl(%ga$h‘é R4 &Rifo graENKR ndlh b20iktrod ¥ by treating -

aldehyde intermediate (1e) with the desired amine (R*NH) in the presence of sodium

triacetoxyborohydride (NaBH(OAc)s) in a protic solvent (e.g., acetic acid and

( 1,2-dichloroethane). The carboxy-protecting group may be removed by treating the

ester with a strong base (é.g., an alkali metal hydroxide, such as potassium hydroxide)
in a protic solvent (e.g., ethanol). The amino intermediate (1h) may then be cyclized to
the final product (I-A) by treatment with 1-propanephosphoric acid cyclic anhydride in
the presence of a base (e.g., triethylamine) in an aprotic solvent (1,2-dichloroethane).

Scheme Il below illustrates an alternative synthesis of intermediate (1d).



10

15

Schenme outlines the general procedures one could use
to provide conpounds of the present invention where A

WO 20080848eyen, B is carbon and X is (i.e., conpPCmtB2004/003522
Formula (1-A)).19 CORBr GO RRl- NRl- RRO R =
alkyl (1la) CORHOCORRR R (19) (1d) NHR NHR HC R
CORCOHRL- NRRO O (12f) (ig) (I'h) Schene The
starting pyrazolo ester may be prepared by procedures
described in U S. Patent No. 5,624,941 and is
I ncor porated herein by reference. The brono
i nt er med e (1a) naés ared using conve onal OR
brom nati on procedur we I-knomn to those &illgd i
the ar Forsexanpl e, thegpyrazolo ester may be o o
treat®d with Bromne in a20 protic solvent (e.g.,
acetic acid) at a tenperature fromabout 10 C to &sdut
- 10 C A vinyl group nmay then be introduced by
treating the brono internediate (1a) with
tributylvinyltin and tetrakistriphenyi phosphi ne

pal l adiumin a polar solvent (Igo g., R0
HO COR _NH P I H
By t o )
1 - OR OR
Ty N Y
‘ R’ O O : O O
(1d) (2¢) R (2b)
Scheme I '

The keto ester intermediate (2a) can be prepared by condensing the desired acid
chloride with 2,2-dimethyl-[1 ,3jdioxane-4,6-dione in the presence of a base (e.g.,
pyridine) in an aprotic solvent (e.g., methylene chloride) followed by heating at an
elevated temperature in a protic solvent (e.g., ethanol). The hydrazono intermediate
(2b) can then be prepared by treating the keto ester (2a) with the desired amine in the
presence of sodium nitrate in an acidic medium (e.g., aqueous acetic acid). The bromo
group may then'be introduced using standard bromination procedures well-known to
those skilled in the art. For example, intermediate (2b) can be treated with copper (I1)
bromide in an aprotic solvent (e.g., ethyl acetate and chloroform) at an elevated
temperature. Cyclization of the bromo intermediate (2c) may then be accomplished by
heating in a polar solvent (e.g., methanol) in the presence of sodium acetate (or
triethylamine).

Scheme Ill outlines an alternative procedure for synthesizing compounds of the
present invention where A is nitrogen, B is carbon and X is O (i.e., compound of
Formula (I-B)) starting with intermediate (1d).
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di met hyl formam de (DMF)) at an el evated tenperature.

The vinyl group may then be oxidatively cleaved to the
weorosesgsendi ng al dehyde. For exanpl e, the vi nyPCT/IB2004/003522
internedi ate (1b) may be tReated with osm umtetroxide

in the presence of N-nethyl norpholine-Noxide in an
aqueous solvent (e.g., dioxane and water) at about
roomtenperature followed by treatnment with sodi um
peri odate. The al dehyde group nmay then be converted to

a hydroxy gr ou&< y t :aeatl ng al deha;de |3nter nmedi at e (1c 3a

with a perc 4d (e.q. R?)roperbenzmcR R 4

acid) in an ent: Q—@ |CDR6r onet hane) _R
HQol I o P&ytreat vvlthastr ng se (e.qg., N

t hyl am ne) in protic sol t (e. met hanol )©

roprJ_aI_e__aJ_L_)Ll__r;;.t_OJ.lﬂn_,tmyN?n co den@ed_JM__tJ;.the O

R’ hy@lroxy group to formthe desiredj/al\yl ether /\

|ntl%r medi ate (1le) using convem al.Nreans. For R! N

| e, hydroxy internedi ate (1d)'}1may be treated WItI‘N
aoghgong base (e.g., sodium hydridgf followed by the R
ion of the desired allyl bromde in a polar
solvent (e.g., dinmethylsulfoxide (BABO)). The pendant(l-B)
ol efin group may be oxidatively cleaved to its
correspondi ng al dehyde usSSahgnpe dtedur es anal ogous to

R 50 B b PSS e eser (16

condeﬁ&ﬁgrm@ ld@&@ed ﬂayaroipanﬁ@@ bémsoaﬁaj Dathdh et R afram elevated
be introduced by treating al dehyde internedi ate

tempgiratire incanyaeiotie golvenhe.g Rtalpene)i I herré)rw@y@r@fé:qsfnula (I-B) may
en S5y )4 S5 SRR AL OB BRE o € Bl
the artar I’éum«gx-ampje,emel etlgergrnkage meay e forsmenvesindpthet Mdsuratby reaction

condfie G e il o P e AT A uPym B BiesBhle L

triphBRYIMRGEphife)d - Sees MigiAbbu, Ohsyamaaw, ntiesmedi ate (1h)
P ﬁg:{ epn be) cecllzed to the fina pr(r)(:juc{m(l-A) by
etV @wthnei ihe gﬁ%@f@bﬁ@@pﬂ@‘ﬁs@r@&wi@ y&¢ fgprovide compounds
S 2b 2¢
ofth??:l?ééﬁdt%%nﬁgg]%ﬁ?é% lgfh?t??q%{: P%%ﬁ)cfr?aﬂdXIS ~C(R?)(R¥)-, where
R? argt B?%drbcasaﬂﬁfhmd@)bovschene beI ow ill ust rates an
alternative synthesis of internediate (1d).21 I OR



RLRL (220 RRHOCOR .NHBr N N / Rl- NOROR N
RL RR (1d) (2c) (2b) Schene Il The keto ester

WO niosossell at e (2a) can be prepared by condensiPQI/IB2604/003522
desired acid chloride wth23
2,2-dinmethyl-[1, 3] di oxane-4, 6-dione in the presence of
a base (e.g., pyridine) in an aprotic solvent (e.g.,
nmet hyl ene chloride) followed by heating at an el evated
tenperature in a protic solvent (e.g., ethanol). The
hydrazono i nternedi ate (R%) can then be prepared by
treating the keto estser ¥ with the desired ine in
he presence of sodiu ' atﬁﬁjéﬁ an acidic [

e\g. , ous acetic aci bronmo group
agZTﬁﬁ}oduced usi ng st gndar d\ brominatiop prd%edur 5\

R _Mhown t0 those sRTTed-Nn the art. For ex N
intéfrredi ate (2b) can be tngated with copper (I1) Lo
br om’de in an aprotic solvBnt (e.g., ethyl acetate Bnd

chlgroform at an el evate enperature. Cyclizatio f

the(qﬁ)r onb i nternedi ate (Zgﬁé)may t hen be acconpl i shg‘at%
by heating in a polar solvent (e.g., nmethanol) in the
presence of sodium acetate (or triethylanmine). Sche

.11l outlines an alternative procedure for synthesizing

0% ounds of the preseqjy invention where Ais

nierogen, B is carbonjand X is (i.e., conpound of

ormula (1-B)) startinguwith internmedi ate (1d).

2 2b
,Szc CONHR* 220 CONHR? R CONHR*
R2c / \
- —— e 1
R R R N
(4e) (4d) (4c)

Scheme IV
The allyl group of intermediate (4a) may be introduced via a palladium (Pd(0))
catalyzed coupling of the bromo intermediate (1a) with the desired organostannane
using procedures analogous to those described by Martorell, G., et al. in “Palladium
catalyzed cross-coupling of phenol triflates with organostannanes. A versatile approach
for the synthesis of substituted resorcinol dimethyl ethers,” Tetrahedron Lett, 31(16),
2357-2360 (1990). For example, intermediate (1a) may be treated with the desired
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3b ,3a HOHOOR N 1e HRO (1d) (3a) Schenme Il The
am de internediate (3a) may be prepared fromthe
W@ a00b0x4822 ¢ ester (1d) by condensing the desi redI/IB2004/003522

hydroxy ami no conpound wit# i nternedi ate (le) at an

el evated tenperature in an aprotic solvent (e.g.,

tol uene). The conmpound of Formula (1-B) may then be
produced using standard ether-form ng reactions
wel | -known to those skilled in the art. For exanple,

h h I k be, f d
OrgaRGHERNEIF (DT SO e GRS A B R B BT -
Pd(Om‘Q&?hlhé‘(é %etrlfﬁh%ﬂ?(pﬁﬁsﬁﬁmér i Hhswmﬂéﬂzl@hbﬁﬁhlno@ﬁ)cene (dppf),

hesi s E eme |V outlines
1,3- MMpimvéphosmnmugp@rse mwm@unce isdiphenyiphesiiinoethane

(dpp%ﬁ{mﬁund '%‘di ;nﬁae?l Qﬁﬁ%Mgm)ﬁ{g &ﬁ@?gﬂﬁﬁﬁe@dé%up [may be

remacvied L&rﬁ:f @)rﬁ/@nﬂ@ﬁal mﬂeihabsvmllz&oﬂ\m B tBesdrsKilléd @ahi &R, such as

Rl- / NOOdd 4
treatment with a strongaglkéli ggse%?g. potassium C%‘IJ\IdrOXIde) in a protic solvent (e.g.,

ethanol). The carboxy group may then be condensed with the desired amine (R*NH,)
to produce the amide intermediate (4c). For example, carboxylic acid intermediate (4b)
may be treated with R*NHj; in the presence of 1-propanephosphoric acid cyclic
anhydride and a base (e.g., triethylamine) in an aprotic solvent (e.g.,1,2-
dichloroethane). The vinyl group of the amide intermediate (4c) may be hydrated using
conventional means well-known to those skilled in the art. For example,-amide
intermediate (4c) may be treated with 9-borabicyclo[3.3.1]nonane (9-BBN) in an aprotic
solvent (e.g., tetrahydrofuran (THF)) followed by the addition of hydrogen peroxide and
aqueous sodium hydroxide. The resultant hydroxy intermediate (4d) may then be
sulfonated by reacting the hydroxy group with an alkyl sulfonyl chloride (e.g., R'SO2Cl)
in the presence of a base (e.g., triethylamine) and an aprotic solvent (methylene
chloride). The sulfonate intermediate (4e) may be cyclized to the final product (I-C) by
treating with a strong base (e.g., sodium hydride) in an aprotic solvent (e.g., THF).

Scheme V outlines the general procedures one could use to provide compounds
of the present invention where A is nitrogen, B is carbon, and X is -N(R*)-, where R2?
is as defined above.



O (4c) Schenme IV The allyl group of internediate (4a)
may be introduced via a palladium (Pd(O) catal yzed

w@ouwplu4see of the brono internediate (1a) w th PEEIB2004/003522

group may be reno usm ngd.conventi onal nethods

wel | -known to thos® s Y OR the art, such ‘as

treatment with a strdh al i bage (be , potassi um
- hydroxide) in a protl% s vent thanol). The

desi red organostannane usiasg procedures anal ogous to
those described by Martorell, G, et al. in "Palladi um
catal yzed cross-coupling of phenol triflates with

or ganost annanes. A versatile approach for the

synthesis of substituted resorcinol dinethyl ethers,”
Tetrahedron Lett , 31(16), 2357-2360 (1990). For - R’
exanpl e, internediate (1la) may beLtreated wth the H&

desi red24 obganost@nnane (e.qg., oyl - SnBz3y) they
presence of lla pal | cataly Lﬂééi%%OR REAHNH] 1/ﬂ\T/Lm/OR
Pd(0)/ pho8phine Re.g trlpheﬁylp osfihi ne, R N O

1,1 - blsdlqgenylphosp i nof errocene (8ppf), 0
, 3- blsdlphenyl phosphi noopr opane ®®ppp) or (50)
, 2- blsdlphenylphosphlnoethane (dppe))/1ithium

chlorlde) in refluxl p@NF The car boxy-protecting

carboxy group nmay then beR co ens h the desired
amne to produce t He ami @& int n%dlate (4c). For
exanpl e, carboxy i c aC|d i nt er e &P® (4b) may be y
treated mntn RNHin the3presence of

1- pr opangphfsirhori ¢ aci AC anhydrd de and a base
(e.g., tePethylanine) in anﬁaﬁrotﬁ@lso ert (e.g. ,dknN2- Y0r
di_chl or oetdanep.odhe win®l _group gof e amdde / g,
nternedlat y(4c) may be deratedRusnhg convent i o

reans wel k' to those skilled in/he art. For §°
exanpl e, ami de i nternedi ate (4c) myishe treated with (g

D- bor abi cycl @p)3. 3. 1 ane (9-BBN) in an aprotic

sol vent (e.g., tetrahydr ran- (THF)) followed by the

addi tion of szrogen per oxi nd aqueous sodi um

hydr oxi de. The resultant hydroxytaternedi ate (4d) may
then be sul fonated by reacting the h OXy group with

an al kyl sul fonyl chloride (e.qg., R SO
Y Ry Hde (89 *

’ Rab Rau NH2 Raa R
Rx 0 R>% 0 />LNH

HN OH ____ . efz*<>—OH -, mN o
\ A\ \
R1 / N R1 / ’N R'( / 'N

N N N
R’ R’ R’
(&i (5k) (6m)
H
3.a  N-—-Pg l

N .
RO RO
(5m) (I-E) (+-D)

Scheme V
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in the presence of a base (e.g., triethylam ne) and an
aprotic solvent (nethylene chloride). The sul fonate

WO paosomsell at e (4e) may be cyclized to the finaPCpIBrdesto3s22
(I-C by treating with a s2rong base (e.g., sodium
hydride) in an aprotic solvent (e.g., THF). Schene V
outlines the general procedures one could use to
provi de conmpounds of the present invention where Ais
nitrogen, Bis carbon, and Xis -N(R)-, where Ris as

SIS RS AR el ool R e 5 b v
hexatfBthyldisiazide BB terRpdrattireidf abotkt £B81JC (i ai)apfdtidyolBGaitesueh as
THF,\%I?owed by condensation with diethyl oxalate, as described in WO 00/46209. The
isolated lithium salt (5b) is then dissolved in an acid such as acetic acid and nitrosated
by dropwise addition of agueous sodium nitrite at a temperature of about 0-10°C
(Tetrahedron, 3, 209 (1958); Bull. Chem. Soc. Jpn. 52, 208 (1979)). A substituted

hydrazine may then be added directly to the reaction mixture to afford intermediate (5c¢).

Cyclization of (5c) is accomplished by heating intermediate (5¢) and a catalytic amount
of an acid such as concentrated sulfuric acid in a solvent such isopropanol at a
temperature of about 60 °C to provide nitrosopyrazole (5d). The nitroso group of
intermediate (5d) can be reduced by treatment of (5d) with sodium dithionite in a

mixture of solvents such as ethyl acetate and water, affording aminopyrazole (5e),

“which may be reductively alkylated with an appropriately protected amino aldehyde (5f)

(such as tert-butyl N-(2-oxoethyl)carbamate when R* = H) and a reagent like sodium
triacetoxyborohydride or sodium cyanoborohydride to give intermediate (5g) (see, e.g.,
EP 1329160). Alternatively, amine (5¢) can be coupled with acid (5h) under standard
conditions to give amide (5i), which can then be reduced (e.g., BHs) to give amine (5g).
The carboxy-protecting group in (5g) can be hydrolyzed with a strong base (e.g., an
alkali metal hydroxide such as potassium hydroxide) in a polar, protic solvent (e.g.,
ethanol) to give intermediate (5j). Removal of the amino protecting group using
standard methods (e.qg., trifluoroacetic acid or aqueous HCl in ethanol for removal of
Boc group, hydrogenolysis for removal of Cbz group) can provide the amino acid
derivative (5k) which can cyclize in the presence of a coupling reagent (e.g., EDC or O-
(7-azabenzotriazol-1-y1)-N,N,N’,N'-tetramethyluronium hexafluorophosphate (HATU)) to
form the lactam (5m). Alternatively, deprotection of the amino function'ality in (5g) using
standard conditions, followed by treatment with a base (e.g., sodium ethoxide) in an
alcoholic solvent (e.g., ethanol) or with a strong acid such as polyphosphoric acid (PPA)
can yield lactam (5m). Compounds of formula (I-D) can be prepared from (5m) by
treatment with a suitable alkylating agent (i.e., R*-X where X is a leaving group) in the
presence of a strong base (e.g., sodium hydride) in a polar solvent (e.g., DMF, THF).

Compounds of formula (I-E) can be prepared from (I-D) by deprotonation with a base
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Lithiumsalt (5b) can be prepared by treatnent of
nmet hyl ketone (5a) with |ithium hexanet hyl di sil azi de
wW@eoos/osseper at ure of about - 78 C in an aproti BCHIB20@03522

such as THF, foll owed by c¥ndensation with diethyl

oxal ate, as described i nWWO 00/ 46209. The i sol at ed
l[ithiumsalt (5b) is then dissolved in an acid such as
acetic acid and nitrosated by dropw se addition of
aqueous sodiumnitrite at a tenperature of about 0-1 C

Tet rah : e
suchzSee i ay g of spdiih (o HLInzidb AT S ot sl a3 DM
followked By hll%ypat?ntmigw REARXt iT_cneattrrﬁem of fl-l]))tw'ﬁﬁ fo rapproprlalt(_aly substituted
I nt er nedi at e C).. I zall on O C | acC | S .
acyl gilofigaor ﬁ@yh%{ﬁwﬁ%% Rr&g§negf %@R’Xﬁ#ﬁé@ﬁ&?ﬁ @f”e’
iof R i ' it dud CHCl
o o P e, gog i o |
benzenecaprsovide compassdsf Feemula((bE) wher Ry tsr 43?' yigarbonyl. In
f.i i , f
certdl SR Lol TiteeSar BRrstiree e Y apkiBtoupin
interfrieeiate $518) h?nh a(igmUatcmC_etyﬁ mutdty nbNhieH Ean ?qa mgrlnoveclzl Ln a subsequent
am na raz e ] | e re |lve .
step apIoMa% ST Wl By ook B aony il N LAAEASa Do Ay foGed earler
in thlé_l)%%gﬂcaﬁée b trealing )Htﬁrghéd?atéwﬁf With hhaippedpritefsabsidted acylating

a reagent™ | i sodi umtriacet oxyborohydri de o
agentoultherpragencd of bage (-8 DAL Rwiding)dp grapaiar sglyent (e.9.,

_ P, 1329: AL i vely, -
CHaEETCl fcBasal AT B et hifiefhpdialo (Y Eal ol sefioctfal reduced
in theipresandedsr theigsterbnctionality usingnBHein 2 potee solveny(e.g BHHF)..

Dot gl Be? s Shsbas OGP PR S bR ompouncs o
fornﬁ]lé‘@'—é). metal hydroxide such as potassi um hydroxide) in
a-p

l'ar, protic solvent (e.g., ethanol Z? fQ gt ve
i nReprasentatiye(@jamplesabeampeyndsid FarnHtR drldk b@ft gy be prepared
o BB SHRL DR B 0l SHaLgRBiNGny 242
chiogsshemy 32, agetrifiupsiethyfl p4, 56 Frdetad hyoifo-2blzp yegolo)4 . Sl 1 ,4]diazepin-

s oo 5 AR Je oA Rl G202 girooroen-
4'5’?’I?—C-:taeg\rfalakr)\Z(rj1r20c3%|;ii-%lyzrec])%czki[fjr 3’/?I’_)e]-[1[\’|,4K1I,Iel‘\%\el\pr"ri3 ;eotnre anet hyl ur.oni u |

heRatepreaantribeptraneple aAzgPMROYNE & frofREla ) AhatrBay be prepared
by tﬁ'ﬁ tpfzgég‘%aa‘n{%?e ﬁéscr%%%f HRelih Fen8helVEnATHEL 3 URGHIdrepRéhyi M2-(2-
chlorophenyl)—4,6,6—trimethy|—7-(2,2,2~triﬂuoroethyl)-4,5,6,7-tetrahydro-2H-pyrazolo[4,3-
e][1,4]diazepin-8-one.

Scheme VI outlines a variation in the procedure described in Scheme V where

the R* substituent is already present in the starting aldehyde (6a) or acid (6¢).
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standard conditions, followed by treatnment with a base
(e.g., sodiumethoxide) in an alcoholic solvent (e.g.,
we@edaneds2 or with a strong acid such as pol yphpSpiB20040003522
acid (PPA) can yield lacta® (5m . Conpounds of formula
(1-D) can be prepared from (5n) by treatnent with a
sui tabl e al kylating agent (i.e., R-X where Xis a
| eavi ng group) in the presence of a strong base (e.g.,
sodi um hydride) in a polar solvent (e.g., DVWF, THF).
Conpounds of @JF&iLaV“-E) can be prepared from (I-D)
by depr otona&li oN/ W Fh a basePg such as sodi um hydrd dg
or sodi um he iyl Ui si | azjsdeNR a sol vent SUgH sR

Qf orfowed oy @&kyl atio 3%h R -X. Treat f
H%Wth an a%;opriatel&su stotut ed acylngﬁlbor d —
; 0 yl anhydride—t#he predihce dfoa tertiary Bise o}
R“sumh as pyri di ne, triethylarrine/\r /I '

((j:i'_ésopropyl ethylanine in a ndapoiar sol vent suktragN

Cl % or henzene can proyi de conpounds of Formula |,

ape I Sp§ C -C)al Kyl cart®nyl. n certain
s, J{t Rhaybe necegsary t¢bjirst protect the Kel
upoi nRntermedf/ate (5m with a
trifluorogcegsy) noiety/which can be renoved in a t{

ing al kylation wwith R -X The
so be introduced earlier in the
internediate (5g) with an

upstituted acylating agent in the .
plrlesen;:e(ofR3b je.g., DVAP, pyridine) in a non-p &aa":{ab
sol ven e. g%;

Cl Y-gf necessary, the amide noi &t R*
in internmediatg ( {can be selectively reduced in N’

presence of the: N functionality using BH3 in BN 0
pol ar solvent (e.g.i, THF). Deprotection of (5Q) and/ \
cyclization as previously described can provide g’ .N
conmpounds of for nuk@) (I-E). Representative exanpl es [ﬂg
conmpounds of Fornula (1-D) that may be prepared by tRe
procedures descri bed above in Schene |V include: (I-F)

3- (4-chl or ophenyl) - 2-(2-

chl orophenyl )-7-(2, 2, 2-t rS¢haroedt hyl ) -4, 5, 6, 7-t et rahy

ro-2H pyrazol ol 4..3- 1. 4ldi azepin-. 8- pne:

5 Thé Bhird ety fiafodtitog) GFBh et Wi fldisvs.
inter%ébjéiet(ﬁé)fihlm% péﬁdeﬂgbvof an acic} catalyst (e.g. acetig_acid) and reducing
ager?{(gg.’gé NggHit(:rNa} I\Yaélpl(_o,}\_z_:)g)yi{] %Zr?on%gl’a? égll/L%f (Aé].g .I 1?22-%%h?6rgét?1ane) to
give intermediate (6b). Alternatively, amine (5e) can be acylated with acid (6c) under

group in (I
sequence by
appropri at el

standard conditions to give amide (6d), which can then be reduced (e.g., BHs) to give
amine (6b). Removal of the amino protecting group under standard conditions can yield
intermediate (6e) that can be converted into lactam (I-F) as previously described.
Representative examples of compounds of Form'ula (I-F) that may be prepared by the
procedures described above in Scheme VI include 2-(2-chlorophenyl)-1-(4-
chlorophenyl)-9-methyl-5,6,7,7a,8,9-hexahydro-2H-2,3,4a,9- '
tetraazacyclopentalflazulen-4-one; and 2-(2-chlorophenyl)-1-(4-chlorophenyi)-
2,5,6,7,8,8a,9,10-octahydro-2,3,4a,10-tetraaza-benzofflazulen-4-one.
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A representati ve exanple of a conpound of Fornul a

(I-E) that may be prepared by the procedures descri bed
w@bwsme448e2 Schene |1V i ncl udes 3-(4-chl or ophenyl PERIK2864/003522

chl orophenyl )-4,6,6-trinmet¥®yl-7-(2,2,2-trifluoroethyl)

-4,5,6, 7-tetrahydr o- 2H pyrazol o[ 4, 3-

e][ 1, 4] di azepi n-8-one. Schene VI outlines a variation

in the procedure described in Scheme V where the R4

substituent is already present in the starting

AR El R A iR ot b Bl At e

preseftimvantivh irese Anismilpggen; & is danber, Risbydrogen andRBés hydrogen,

rLe W th an-al.dehyde internediate (6a) in the

and %fse%gﬁ%ewownﬁwrgci'g a@ﬁeg'Pﬁa@%{)?—f‘?'g. acetic acid) and
reduci ng agent (e.g. NaBH CN, NaBH(OQAc) )'in a Br
non- paj ar/s_ol vent (ik?. H 2-di ch oet hane) ;o vg
iNer mpdicat e (¢ eiNjat ipvedy, am Se) can be .
acy laged vvittézg“g?dd (6¢) r stan '?r"'g&é?%ﬁdims -o~
gf i de (6d), which' Nhen be reduced (e. g. Y H)
to gilye am ne (6b). Renov of the am no protg ng

group under st andard condiR’i ons can yield internediate
(6e) that can be converted into lactam (I-F) as R
prevb®usl y descri bed. (7a) (7b)

Scheme VI
Intermediate (7a) may be prepared from amine (5e) using conventional reductive
amination procedures well known to those skilled in the art. Intermediate (7a) may also
be prepared by acylation of (5e), followed by selective amide reduction as described
earlier. The amine may then be homologated to bromide (7b), such as by alkylation with
1,2-dibromoethane in the presence of a base like potassium carbonate or sodium
carbonate in a suitable solvent (e.g., acetonitrile, THF, or DMF) at a temperature from

around 0-100 °C using procedures such as those described in Heteroatom Chemistry,

13, 63-71 (2002). Subsequent treatment with a primary amine will give an intermediate
secondary amine (see US 6,207,663) which may spontaneously cyclize to the lactam (I-
G). Alternatively, the ester can be hydrolyzed to the acid and then coupled with the
amine to form the lactam (I-G) using conditions well-known to those skilled in the art. A
representative example of compound of Formula (I-G) that may be prepared by the
procedures described above in Scheme VIl inciudes 3-(4-chlorophenyl)-2-(2-



Representati ve exanpl es of conpounds of Formula (I-F)
that nmay be prepared by the procedures described above
w0 pooSossee VI i ncl ude 2-(2-chl orophenyl ) - 1- ( 4- PCT/IB2004/003522
chl orophenyl ) - 9- net hyl - 5A774, 8, 9- hexahydr o- 2H 2, 3, 4a, 9
- tetraazacycl openta[f]azul en-4-one; and
2-(2-chl orophenyl)-1-(4-chl orophenyl)- 2,5,6,7
8, 8a, 9, 10- oct ahydro- 2, 3, 4a, 10-t et raaza- benzo[ f Jazul en-
4-one. 29 Schene VII outlines an alternative procedure
) ¢ Py . Y ]
o A B By A P2 ol o
ell1Hydimzepin-8-amel X is -N(R )-, where Ris as defined

b .. Br B . .Sch /N ' {7 3a

OB FpsEaSor M el AR hob A B GBRbACE o ARV and
R%® a@lhfdrbg_én,aaﬁdmiié Orcapr s prbpapsd 48 lsholwn dvschemichgisie

skilled in the art. Internediate (7a) nay also be

prepared by acyl ation of (5e), followed.by | eqtg ve
am d(igr eduction dgscri bed earlier. aine may
t hep~be honoP ObPQm' de_(7h), suc by
rial kyfl ation with", 2-ldi bronoet hane in RheNgreence of —a—
bage kP ke potassi uMfear bonate or sodium chrbonate in a
- suitable solvent (e.g., acetonitrile, TH® or DWF) at
a (8anperature fron®around 0-100 C using pocedurgs r»
such as those described in Heteroatom Cherri.strxég R
63-71 (2002). Subsequent treatnment with ajprimar N
amne will give an internedi ate secondary|am ne Q &g
,TL,J§46, 207,663) which may spontaneously cyclize t(g___ - I
Gctam(lG). Al terpmatively, the ester/can be T
hydr ol e

g ed pgo tHeacid a thgy coupKed vvitthhePam' ne
t o\f or prtbe | actam (140 igig” condi t Fems well - kKnbwn

to se skilled int rt. A representati¥e exanple
R&FN ound of Forgut N G that Ty, bg prgpared by
t he grocedures descri bgd above in Schene i ncl udes

3- (4R°chl or ophenyl ) -2- (8230 chl or ophenyl ) -d4s net hyl - 7- (2

2,2-triflugroethyl)-4,5,6, 7-tetrahydro-2H pyrazol o[ 4, 3
- (8 (8e) (8d)

l R4a
NHR® R Rab' | | R} N—Pg

0 % R? R* o ] Pg
O N~ O/

RN N = ° REN__N

T R \F(

R Lo

5 (89) (I-H) (8i)
Scheme VIl

Intermediate (8a) can be reacted with dialkyl aminomalonate (8b) to provide the
5-hydroxy-1H-imidazole-4-carboxylic acid alkyl ester derivative (8c) using procedures
analogous to those described in J. Het. Chem. 19, 193-200 (1982). Treatment of (8c)

10  with allyl bromide in a polar solvent (e.g., THF) using a mild base (e.g., potassium
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e][1, 4] di azepi n-8-one. Conpounds of the present
i nvention where Ais carbon, Bis nitrogen, R and R
wae®@shygengen, and X i s can be prepared as shor€iI/iB004/003522

Schenme VIII. o -Pg N NH, B (8a) (8b) (8c) R3a ,4a
(8h) (L=d, Br, ) R(8d) ,4a\ 3a. o RR R (I-H
(8i) Schene VIII Internediate (8a) can be reacted with

di al kyl am nomal onate (8b) to provide the :
5- hydr oxy- 1H i m dazol e- 4- carboxylic acid al kyl ester

cart gt B e LIPSl BhE P gl PBG8 n () car
be diHyardyRited @bing&smiwirt tetrakidg!in e predentce ohNpoktdryimorpholine-N-
oxidez’iglta:ggr;}th;L@f%agx;«ggs'o’lve-rl;lt_"(:(g.g.lJ dioxane. arq]dI 20 Shd tf‘:g bl intermediate can be
oxidatively cleaved using sodium periodate to give intermediate (8e). Treatment of the
aldehyde (8e) with an appropriately substituted amine (R*NH,) in the presence of an
acid catalyst (e.g. HOAc) and a reducing agent (e.g., NaBH;CN, NaBH(OAc);) can yield
intermediate (8f). Hydrolysis of the carboxy-protecting group in (8f) can provide
intermediate (8g) which can be cyclized in the presence of EDC or HATU as previously
described to provide compound (I-H). Intermediate (8f) can be converted directly into (i-
H) under acidic (PPA) or basic (NaOEt/EtOH) conditions as described earlier.

In an alternative synthesis of compounds of formula (I-H) wherein R* and R®
may be a substituent other than hydrogen, intermediate (8c) can be reacted with a
substituted or unsubstituted B-haloethyleneamine derivative where the amino group is
suitably protected and R* is either hydrogén or R*. The product from the alkylation
step, intermediate (8i), can be deprotected under standard conditions and cyclized in
the presence of acid (e.g., PPA) or base (e.g., NaOEt/EtOH) to yield (I-H) when R* is
R*. When R* is hydrogen, the amide may be alkylated under standard conditions as
described above to provide (I-H).

Scheme IX describes an alternative method for preparing intermediate (8c).



carbonate) can provide the O al kyl ated internedi ate
(8d). The olefin group in (8d) can be di-hydroxyl at ed

W@ 20080443821 um t et roxi de in the presence of PCT/IB2004/003522
N- et hyl nor phol i ne- Noxi de 32n an aqueous sol vent (e.g.
di oxane and H O and the diol internedi ate can be
oxi datively cl eaved using sodium periodate to give
internedi ate (8e). Treatnment of the al dehyde (8e) with
an appropriately substituted amne (RNH) in the
presence of an acid catalyst (e.g. c) and a -
reduci ng agent (e.g., NaBH CN, NaBH(JAc) ) can yiel% OR
internediate (8f). Hydrolysis 0 OR ‘
car boxy- protecting grqﬁp inH(éy) c provi de "OH
j iy fredi-&Ne (8g), WRIC n 'be cycl@zed in the

Rpresen e of EDC or HATU previously descri bedrt-oN__N
provi de conmpound (I-H). Tnternediate (8f) can be
converted directly inté2aIH under acidic (PPA) or R°
basic (NaOEt/EtOH) conditions as described earlier
an alternative synthesis of conpounds of fornula (Ifﬁﬁ
wherein R and R may be a substituent other than
hydrogen, internediate (8c) can be reacted with a

. substituted or unsubstituted b-hal oet hyl eneam ne
derivative where the amno group is suitably protect
and Ris either hydrogen or R4. The product fromthe

. : . : o)
al kyl ati on step, internediate (8i can be deprot ect
unslgr st afdard conditions and\cyclY\zed in the presen OR

of adid fe.®R PPA) or base (e&\g./ N&Et/EtOH) to/~=
yiel d Tt H when Ris R4. When Ris hydrogen, gthe _n
arird¥ oy be al kyl at ed under—Ytandard conditions i

descri ped above to provide (I-H). Schene | X descrigdes
an al tRrnative method for prepa’ing internediate
(8c). @@y B OR OH + R-N N (9a) Ry 9b) (9¢c)
Q
HO
OR
RO
(8¢c)

Scheme IX

Intermediate (9a) can be prepared by treating the appropriate amine having the
desired R’ g‘roup with trimethylaluminum under inert atmospheric conditions followed by
condensation with the appropriate cyanide having the desired R group. Suitable
amines include substituted phenyl amines (e.g., 4-chlorophenyl amine, 4-fluorophenyl
amine, 4-bromophenyl amine, 4-iodophenyl amine, 4-cyanophenyl amine, and the like)
pyridin-2-yl amine, pyridin-3-yl amine, pyridin-4-yl amine, substituted pyridinyl amines
(e.g., 2-dimethylaminopyridin-5-yl amine, 2-methoxypyridin-5-yl amine, 5-chloropyridin-
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OHC ORRL NNRR' (9e) (9d) HO OR R1- -N N R (8c)
Schene | X Internedi ate (9a) can be prepared by
WO e@ani4see t he appropri ate am ne having the desPCEIB2RI4/003522
group with trimethylal um n under inert atnospheric
conditions foll owed by condensation with the
appropriate cyani de having the desired RO group.
Sui t abl e am nes include substituted phenyl am nes
(e.g., 4-chlorophenyl am ne, 4-fluorophenyl am ne,

2y e SRRt REy. Sme GRRESAYIn-23) Aine, A YAPRRYG-4-v!
amlﬁm mrmppphounynpglncrh EﬁEII BAd tisalied)l And @mdmcbhﬁh@actauy available or
| am nopyr| di n-5-yl am ne,

eas@y %tmﬁwlgﬁtﬁutgd ar ugﬁpth@ltutgd @ﬁylcawmmamgammys Suitable
cyaﬁ@bBﬁpo@nﬁﬁEWd%ysdb%hfmgd M{enzo}rnnﬁﬁ-fésh@)@’. PYIchfrBp&n6hitrite, 2-

am ne oropyridin-4-y
ﬂuomhﬁnﬁmmH@IZ metipyrybenrzeritrije, 2-areth yibendniele, 2akdichidnasenzonitrile,

24-@%@@?{ ¥r8$vgﬁb@g ?Ifﬁ{ﬂrcg%e%oéftﬁlénéh zclt Lg-g}e}t,hylbenzonitrile 24-

dlmeth‘ionﬁSenZSHItﬁléb?&né&?ﬂ@-cﬁ@?@ﬁbﬂl@ﬁnthl@c bHdehs mtéat tyatoesubstituted
enzonitrjles cgl 2-chl orobenzonitrile
or

pyridings (e8e rﬁ‘z%Yﬁflor31 memﬁ)@@éﬁhehc@mmeécla"y available or easily
syn%e%_ﬁ%ﬁ%'ugﬂ"tégﬂ & uﬁﬁlbsﬁmfecpé&hbloﬁ&@%grﬂ%frﬂéé €

2- dﬁeme(;g{a? (IQagf:gbéhlm'ohe tondensed with a 3-bromo-2-oxo-propionic acid
estgr'(&/nleperlr? Rﬁsré%té]xylll gr&ﬁ? Fll<et rrnleltﬁyl e-?thyl propyl, benzyl, etc.) to produce the
cyclized 4-hydroxy-4,5-dihydro-1H-imidazole ester (9b) using procedures analogous to
those described by Khanna, |.K., et al., in J. Med. Chem., 40, 1634 (1997). For

example, the amidine intermediate (8a) is refluxed in a polar solvent (e.g., isopropanol)

in the presence of a mild base (e.g., sodium bicarbonate). Generally, the reaction (i.e.,
cyclization followed by dehydration) procéeds directly to the desired imidazole ester
intermediate (9¢). In some instances, it may be necessary to dehydrate the carbinol
condensation product (9b) with an acid catalyst (e.g., toluene sulfonic acid in refluxing
toluene) to provide the desired imidazole ester (9c).

The imidazole ester (9c) can be prepared from the 4-hydroxy-4,5-dihydro
intermediate (9b) using standard dehydration procedures well-known to those skilled in
the art. For example, intermediate (9b) may be treated with p-toluenesulfonic acid
monohydrate in refluxing toluene. Alternatively, intermediate (9b) may be treated with
methanesulfonyl chloride in the presence of a base (e.g., triethylamine).

Intermediate (9d, where L' is a halogen) can be synthesized from imidazole ester
(9¢) Llsing a halogenating agent such as bromine, N-bromosuccinimide, iodine, or N-
iodosuccinimide in a suitable protic solvent such as glacial acetic acid or trifluoroacetic
acid or an aprotic solvent such as acetonitrile, ether or THF, at reaction temperatures
ranging from 35 °C to 100 °C. Transmetalation of (9d) using an alkyl lithium base,
preferentially n-BuLi or tert.-butyl lithium, or an alkyl Grignard reagent such MeMgBr or

EtMgBr, in a polar, aprotic solvent such as diethyl ether, dioxane or THF, at reaction



di met hoxybenzonitrile, 2-nethyl-4-chlorobenzonitrile,

and the like), cyano-substituted pyridines (e.qg.,
wa2@pams28- chl or opyri di ne) and ot her commer ci aPCT1B2004/003522

avai |l abl e or easily synthesized substituted or

unsubstituted aryl or heteroaryl nitriles.

Internedi ate (9a) can then be condensed with a

3- brono- 2- oxo-propionic acid ester (wherein Ris an

al kyl group like nethyl, ethyl, propyl, benzyl, etc.)
tempergiured warging érony <l 0@ €8 to —78 °C, followed by treatment with a formyl

e A 2 T i ki o B s Bioesng Sehyde
derlgétévrep ﬁ@)ﬁee) aNte;rn‘gFlnv%I?/r'\@é) rr}r%}ft?r% éf:egt é&%élréétﬁ/gf@nel f(gg)r by; (1) treatment

witheP @6l ROBredn@ galvent suick asiyE @b Ire)aatnnttempprasmmengmg from 35

o | b te Gen
o8 0 oy B B PRI et
Vilsprefsreeggersti( PGIUIJ, Mr POBN M ORF) irf8n 'aB]‘cﬂ@ZéHI\Ferﬁ%éﬁ as CH.Cl, or
i nt er medi ate (9 n sonme instances, it nay

dichiregdane, follgwad rwdwair@wﬁe Tbgrawe’mfdeo@magm (8e) can be
conde e WMo B RElle TR IR i BBys SbBRHSATR Scheme 1 for

the delsvefsdmahr[latzmmam(ﬂe)tc(lﬁte)rmeﬂirme (Td)dazol e ester (9c¢)

ca ared fr dr ox - di

o DR AR el Bt ey aaialen BhciplisnasAby the general route
shophas SdHege XBklovknown to those skilled in the art. For

exanple, internediate (9b) may be treated with

p-t ol uenesul foni c aci d nonohydrate in refl uxing

t ol uene. AlternaHiver, i nternedi ate (9b) may be

treated with peiNan fonyl chI or| de in the presence o
Pgd¥ abase(e&, trfi et hyl a Qﬁmdlate'{g

wher e is a hal oga@n) can e s nt ealeed from OR

i mdazole ester (&p) using a haloggnating agent suc

BS bnpmi MR N-brompsucci-# mdeNj odj ne, -or—> R—N__N
Ni odgguccinimde in a suitable protic solvent such a
glacial acetic acid or trifluorogtetic acid or an R°®
apr otioa) sol vent such as acetonikﬁ%$e, et her or THF,18t
reacti on tenperatures ranging f 35 Cto 100 c. (%)
Transnetal-ation of (9d) using an al kyl 1ithium base,
preferentially n-BuLi or fe/t-butyl lithium or an

al kyl Gignard reagent such MeMgBr or EtMgBr, in a

pol ar, aprotic solvent such as diethyl et her, di oxan

or THF, at reaction34

R/N

R° R°

(%) (10d)
Scheme X
Intermediate (9a) can be condensed with 3-bromo-4-hydroxy-2-oxo-butyric acid
alkyl ester derivative (10a) with a suitable protecting group on the 4-hydroxy substitueﬁt
to produce the cyclized intermediate (10b) which can be dehydrated as previously
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tenperatures ranging from- 0 Cto - 78 C, followed by
treatnment with a fornyl equival ent such as DVF,

w0 ooospi4seperi di ne, or ethyl formate provi des tPEI/1B2004/003522
al dehyde derivative (9e). A ternatively, (8e) may be
prepared directly from (9c) by: (1) treatnment with
POCI 3 or in a solvent such as DVMF at reaction
tenperatures ranging from5 Cto 100 C, foll owed by
hydrol ysis; or (2) prepari ng in situ several

desc% ’}/qaéﬁg Y Oflg%rocy'l gﬁ%\'@% latéj?ﬂggtT%tecg}ng &?}Lpi(ﬁg) on the 5-
hydre)yaridtoy lhﬁmﬁnte‘rmleﬂmmw cap Bedsutiegueinererhehadty B standard
i ntermedi ate can _be converted into th? q&/drox#@
proceditras W@H.kawngl é';osaﬁm?@ irdbpads latesPediaie (190)spawHen be
transf&hédhﬁtgf(?%ﬁ%ﬁgMld%{t]loh?r iﬂ?@%@%ﬁ?&)@@ﬁs Td’thosze e)scrlbed in Tett.

i nterne medi at e

Lett. 3% @30¢-4s(i90ARet Lddetb Chens, 3B rieraB4a4 RA02)s Fenexample, the

5- hy%%%iwﬁb%@e%9%%@@65%%369?%5% R BB higHae. s

and @A anihsthecardtiake tidn)lapdne be dissptepyiethylsniine in a
halogsen%ted sélee#tys%rcha%_éHgélg o? létl-YCIg, Altern%tlvely, the intermediate (10d) can
be oxidized using MnO in a polar or non-polar solvent such as MeOH, acetone,
digxane, ether, CH.Cl,, or CHCl3. ,

Representative examples of compounds of Formula (I-H) that may be prepared
by the procedures described above in Schemes Vi, IX or X include: 2-(2-
chlorophenyl)-3-(4-chlorophenyl)-7-(2,2,2-trifluoroethyl)-6,7-dihydro-3H,5H-4-oxa-1,3,7-
triaza-azulen-8-one; 2-(2-chlorophenyl)-3-(4-chlorophenyi)-7-(2,2-difluoropropyt)-6,7-
dihydro-3H,5H-4-oxa-1,3,7-triaza-azulen-8-one; and 3-(4-chlorophenyl)-2-(2-
chlorophenyl)-6,6-dimethyl-7-(2,2,2-trifluoroethyl)-6,7-dihydro-2H,5H-4-oxa-1,2,7-triaza-
azulen-8-one.

Compounds of the present invention where A is carbon, B is nitrogen and Xis N
can be prepared as shown in Scheme XI.



al kyl ester derivative (10a) with a suitable

protecting group on the 4-hydroxy substituent to
wee@dnes2t he cyclized internedi ate (10b) whi chPCHIB2&!/003522

dehydrat ed as previousl y3536descri bed to give the

i mdazoyl intermediate (10c). The protecting group

(Pg) on the 5- hydroxynethyl group in internediate

(10c) can be subsequently renoved by standard

procedures well known to those skilled in the art.

Internmedi ate (10d) may then be transformed into_g9e)

usi ng oxi dati on procedures anal ogous to those \ P

described in Tett. Lett., 35, 939k &@994) oﬂ? 9

Chem , Q39, 841-844aé§00 For e4@np Hpe R®

S-WMWW hyl i ni @% i vatiye (Ng) can be

treafe with oxalyl, qu‘rlde Dwsocandaa tQLtIarv

&N se such athr ﬁ%Nylan1ne or U1C

di i sop opylethylan1ne a halogenat sol vent %ué% :

or . Alternatlvely, t he |nter e (10d) caane
oxi di zed using MO in a polar or ar sol vent
such(1ds) MeCH, acet one, (1dbpxane, NeR9C , or @ie

Represent ati ve exanpl es of conpou ds £ For mul a
(I-H that may be prepared by the p oc ures descri bed

above in Schenes VIII, I X or X |nclud d)p. (2-
chlorophenyl) 3-(4- chlorophenyl) 7- (2,2 2-trifluoroeth
yl)-6, 7-di hydr o- 3H, 5H 4- oxqql 3, 7- Ffi
trlgga agul en- 8- one; N-R* N-Pg

H?orophenyl) 3- (4{@ or ophenyl)-7-(2, 2- JQQ or op
r opy H - 0 o)
dlhmdro- SHa4-oKa- 1, 3, 7HNr i a®appgul en- 8-one; an OH
3-(4- orophanyl)- 2- (2- == —
chi-oNopNenyl ) - 6, 6- di met hyl-N- (N, 2 R'-N N
2- trlﬂPuoroethyl) 6, 7- di hydr g¢- 2H, 5H 4-oxa- 1, 2, 7-tri
azul eR’ 8-one. Conpounds of ®fle present invention
wher g A is carbon, Bis nitreggn and X is N can beééﬂ
prepared as shown in heme XI. 36 R 3 3b N-Pg Br
NRHp 4

Ré4a = R4
3a 3b R3a R3b

Scheme XI
The intermediate (11a), prepared as shown in Scheme IX for compound (9d, L =
Br), can be treated with an ammonia equivalent such as lithium bis(trimethylsilyl)amide
5 in the presence of a catalytic amount of Pd(dba), and a phosphine ligand such as P(t-

Bu)s in a non-polar solvent (e.g., toluene) at temperatures ranging from 23 °C to reflux
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N (11lc) RRor ,3b R\ 0 (11a) (11b) HO (11e) No R
(11d) ,3b R\ R3a NR NPg ,3b 3b/\ NH) o HN Rda HN
w0/2000644dd2 V-OH N N R TO RO RO (N) (Hg) (11f) 4BCTFB2R4/003522

,3b RR N HNNNO O (1-3)37(1-K) Schene Xl The
intermedi ate ( la), prepared as shown in Schenme | X for
conpound (9d, L = Br), can be treated with an ammmoni a
equi val ent such as lithiumbis(trinethylsilyl)am de

to give intermediate (11b). Examples of related procedures are described by Lee et al.
in Organic Letters, 3, 2729-273 (2001). Treatment of (11b) with an appropriately
protected amino aldehyde derivative (11c) (such as tert.-butyl N-(2-oxoethyi)carbamate

~ when R* = H), wherein R* is either hydrogen or R*, and a reducing reagent (e.g.,

sodium triacetoxyborohydride or sodium cyanoborohydride) can provide intermediate
(11e) (see, e.g., EP 1329160). Alternatively, amine (11b) can be acylated with acid
(11d) under standard conditions to give an amide, which can then be reduced (e.g.,
BH3) to give amine (11e) as described above. Hydrolysis of the carboxy-protecting
group in (11e) with aqueous K>COj3 in an alcoholic solvent or with an alkali base such as
KOH in a polar solvent (e.g., ethanol) can provide intermediate '(1 1f). Deprotection of
the amino group in (11f) using standard methods can provide intermediate (11g), which
can undergo cyclization as previously described to form lactam (I-l, R** = H) or
compound (I-J,-R* = R%). Alternatively, the amino protecting group in (11e) can be
removed and the product treated with a base (e.g., sodium methoxide) in an alcoholic
solvent (e.g., methanol) or an acid (e.g., PPA) to form the lactam (I-1, R* = H) or
compound (I-J, R* = R*) as described previously. Compounds of formula (I-J) and (I-K)
can be prepared from (I-1) as described for pyrazolyl analogs (I-D) and (I-E) in Schemes
V-VIL.

Compounds of formula (I-J) can also be prepared from compound (I-1) via the
route shown in Scheme XII.
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in the presence of a catal ytic anmount of Pd(dba)2 and

a phosphine ligand such as P(t- Bu) in a non-polar
waelogens2e. g., toluene) at tenperatures rangi PQI/iB200w003522

23 Cto reflux37 to give it ernediate ( 1b). Exanples

of related procedures are described by Lee et al. in

Organic Letters. 3, 2729-273 (2001). Treatnent of (

1b) with an appropriately protected am no al dehyde

derivative ( 1c) (such as te/t-butyl

N- ( 2- oxoet hyl ) car barrat4§ when R = H), wherein Ris

ei ther hydrogen or v and a r i ng reagent (e.g.,

sod umtriacet ox bor driRiew@r sodi um
gicya b(%&ohyg{wd/%‘}e’n prO\Rg>3/nt rmadi ate ( 1le) (see,
1329f605,3 (1;3ernat|v'§|h ' ( 1b) can be
d

R'- ted with a 1d) under\stan d conditions to
g e an am de, which can thep educed (e.g., BH)
ﬁ%()gl ve anmine ( le) as desdRi above. Hydrol ysis of

car boxy-protecting group mé(]) le) Rha addieous K2
3 in an al coholic solvent or w an al kK base surff R
281 OH in a polar solvent (e.g. *hanol) c provi dﬁ>(
Intermedi gye ( 1f) Deprotectlo% the ami no group /in NH

( 1f) #ﬁl iy~ Bt'andard nmet hods cap provide |nterrred|§ 3__%0
( 19), ch can”undergo cycliz t| on %s previ ously —

descrl%ed o Gormlactam (I-1, 1=|) or corrpouncR -N N
(1-J, R HN4). fiernatively, the am no protecting \ﬁ)
group in ( can be renoved ahd the product treatedR
with a gase (@l g sodi um net hoxi de) in an al€oholic

sol vent (e.df, nol ) or ®iRar’d (e. g PA) to (1)
formthelaqi"am(l-l = H o rﬁaound 1-J, R = R4)
as descri bed previ ously Co un of f&mula (I1-J)

and (I-K) ceri9be prepared f (1LAFp as descri bed for

pyrazol yl analogs (I-D) and (I~ in Schenmes V-VII.

Compounds of fornula (1-J) RéaNg@No be prepared from

compound (l-1) via the route sh (yvn in Schene Xil1.38 R
3 NR NH

(I-J)

Scheme Xil

Reaction of intermediate (11a) with ethylenAediamine or an appropriately
substituted ethylenediamine derivative and cupric oxide in a solvent such as pyridine in
the presence of a base such as potassium carbonate can provide intermediate (12a)
which can undergo cyclization under basic (NaOMe/MeOH) or acidic (PPA) conditions
to provide intermediate (11h, R* = H) or compound (I-I, where R* = R*). Alternatively,
ester (12a) may be hydrolyzed to prove acid (11g). Methods described in Scheme XI
can be used to convert intermediate (11g) and compound (I-1) to compounds of Formula
(1-J).

Representative examples of compounds of Formula (I-1), (1-J) or (I-K) that may be
prepared by procedures described above in Schemes Xl and Xl include: 3-(4-
chlorophenyl)-2-(2-chlorophenyl)-7+(2,2,2-trifluoroethyl)-4,5,6,7-tetrahydro-3H-
imidazo[4,5-e][1,4]diazepin-8-one; 3-(4-chlorophenyl)-2-(2-chlorophenyl)-4-methyl-7-



5

BORHN3b RHNV-OR R NNO R4a 3a 3b (11la) (12a) NH
,3a NRHNR4a 4 NHNOH 3 b (H 0 JFC Ng) HN N RO

w@ keo3p44Behene Xi |l Reaction of internediate (11B)T/¥B2064/003522
et hyl enedi am ne or an approyriately substituted
et hyl enedi am ne derivative and cupric oxide in a
sol vent such as pyridine in the presence of a base
such as potassi um carbonate can provide internediate
(12a) which can undergo cyclization under basic

@2 LN 86 PRy FBAlNARRIA SO0 AR/ Bone; and 3-(4-

chloRshenil)tB(retilorophenylpdt & 6-tirhatyl- WE(SZ m%tmmmroeww 56.,7-

rqve_aci d ods de crlbed in Schene Xl can
tetregg( 5 -'de%&t%)é ‘%ﬁf‘hp iPB®( 1g) and conpound
(1 Sbheltn@ Xangeeufsss tie d?@béﬂéh@n of compounds of formula (I-L), (I-M), and
(I-N) where A is nitrogen, B is carbon, and X is S, SO, or SO..



(1-J). Representative exanples of conpounds of Fornula

(r-1), (1-J3) or (1-K)y that nay be prepared by
w@e@sotsees descri bed above in Schenmes Xl and PET/1B2004/003522

i nclude: 3-(4- 40

chl orophenyl ) - 2- (2-chl orophenyl )-7-(2,2,2-trifluoroeth

yl)-4,5,6,7-tetrahydro-3H m dazo[

4,5-¢e][ 1, 4] di azepi n- 8- one;

3- (4-chl orophenyl ) -2-(2-chl or ophenyl) - 4- et hyl - 7- 39

(2,2,2-trif|uoroethyl)-4,5,6,7-tetrahydro-3kbinidgzob4

,5-¢e][1, 4] di azepi n- 8- ame;0and 3-(4- |

chl or ophenyl ) - 2- ( 2- chlar gph I)-4,6,6-trinethyR?%>(%ﬁrOR
2 2-trif|uoroethy|)-4,5B6, 0._.S O
t et rahydro- 3H i m dazo[ 4 g- [1,4]diazepin-8-one.§r
Schene Xl 11 describes tﬂ apreparation of conpounds &)
formula (I-L), (I-M, and (1-N) where Ais nitrogen,fB

i ®'carbon, and X is 'S, SO or SO.40 Qo RL OR OR . Br
!é;sa&+943b) R\ agR® R#%13c) 3a ,3b4l Conpound (13a,
e Andreichiko%_et l.,.J Og. Chem USSR (Engl.

a I.b, 23(4) , ™% [
(c acid in a phlar apf&tic

rvoRhe presené% of an ap . ) d

trie ami ne)~af _renperatucre i ng—from O C,ta/1

gi'Me inteﬁhé&ﬁgﬁécvﬁéb$. Condensat i on of 3b)'N7

with 8 substituted hydrazino derjvative (R NHNH ) i fo

t he pﬁesence of an acid catalyst (e.g., sulfuric acid,

acetic acid) in a solvent such as ethanol,

~492°91987)) i § reacted wih Q
brent (e. gr—et her)—or

i sopi®eanol , or toluene can (13d) (13c)
l R4a - R4
H
R N—R* RE R® R% R® )
R ' R
Q ' NH N
R4a ="H .
S OR  —— S 0 — S 0
7\ 7\ 7/
1 1 N 1 N
R N/N R N/ R IT'/
R RO R

{13f) (139) (I-L)

. O’;S O
\
R /N/N
éo
(I-N) (1-M)

Scheme Xl
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provi de the pyrazolyl internediate (13c). Renoval of
the thioacetyl protecting group with a reduci ng agent
wWGeowh/oas21 1BH4 i n a pol ar sol vent such as THF BET/1B2004/003522

tenperatures ranging from4 to 80 C can provide the
4-mercapto-1 H pyrazol e-3-carboxylic acid al ky! ester
derivative (13d). Conpound (13d) can be reacted wth

an appropriately substituted or unsubstituted

b haI oet hyl eneam ne derivative where the am no group

BRI e AR § o Brd. cfiom, DR fefd)f rrensh,

23(4},Imegarana 9§Vpul$>rem@i with amdacehcr:amd il & potarcioty @Mvéﬁ (e.g,
ounds such as (13f) which can be cyclized in th
etherPRLHRL PERSENCE ST G| arppR)base ssgsetﬂe VAR bRbjamRaptUres

rangIor ofgcgﬁ@ iRt cﬁﬁ*ct t&gw tﬂrh@&l'a @) ( @%ﬂheH%thﬁh of (13b) with a

ures anal ogou ose vvn in can

substifuted hy@repmordmvetnw(%ﬂwmblt))ln tice presenge (Olf an)aorrhnauabfst (e.g.,

sulfuglu I%fCECL @%g |<§ %ﬁ Eﬂi\l %g&g%ﬁtgsg{&gi a%ge]tégé@eﬁtoggqéqpo Sor%luene can

provlilileCtEe @%/mryu gmrzmneuratei d3ém Fsaaﬁ)/aimf ltl];w thiaagatyl gfoteting group

t the oxidat|o te of the su ur at

With Gr{CUHENG SgER Bien S e Hedl AROUASAINGIR SUXA 51 TR BF emperatures
rangﬁ@W&HrUjsto gb & ‘ééﬁ‘ﬂré‘\n&é tﬂé 4- nﬁérc%toaﬂq-p(graz’@le %tt?érbﬂﬁ)hc acid alkyl

prepare procedures describ above I n
estesdem@vxl(wd)r r(birun@unds(-‘l(m-) can be reacted with an appropriately

subgj thtgéo Iﬂﬁg Lﬁ éé Chl %ﬁyl%p%g%l r% &A\Fa‘tlve wﬁerre ];l%éjgm?r% Ig}roup is
protédte@mthae?s&rl%bt@gr@ihg (r e ng)1 in the presence of a mild base (e.g, Na;COs,

(4- chl or gphenyl | or ophenyl ) -4-oxo0-7-(2, 2, 2-
ch@B)i fPeRrPtastiay of @’“6‘079@@9 pgﬁemt@ngﬁd@qndrtlons can provide

comggl]h‘rg roélﬁenyg Pﬁfgc@ﬁorop(ﬁ/eﬁi%m%h%f)res&nceff é:ld( g, PPA) or

base (é gdﬂa@Me]MkO&l)&sﬁjeEctlbed ab;hér oAHMatu‘nh of (13g) using procedures
aza one;

analgg?tﬁs hBF% ﬁhg\w i Sgﬁerﬁreg‘r{l qe]no\%lg r%pmpogngs such as (I-L.).
Combdmﬁaf(yL) dar{ Be %oavérréof founeeetesponding sdifbrige 0= M)‘bﬁkhlfbne (I-N)

hia-1,2,7-triaza-azul en-8-one. Schenme Xl V _descri bes
usmgw@ Pridigiagadgeshsith avrpeilatpestenzoigatid (mrCeRA) or ap)oxazmdme

RN i's
wrthgit?é]I ggda%n.é%?e gfztﬁga g&?ﬁfb&é‘(dﬁﬁe{ﬁeﬂ oh'tRE $8actidRdinte !
Representative examples of compounds of Formula (I-L), (I-M) and (I-N) that may
be prepared by the procedures described above in Scheme Xlil include: 3-(4-
chlorophenyl)-2-(2-chlorophenyl)-7-(2,2,2-trifluoroethyl)-6,7-dihydro-2H,5H-4-thia-1,2,7-

. triaza-azulen-8-one; 3-(4-chlorophenyl)-2-(2-chlorophenyl)-4-oxo-7-(2,2,2-

trifluoroethyl)-4,5,6,7-tetrahydro-2H-41*-thia-1,2,7-triaza-azulen-8-one; 3-(4-
chlorophenyl)-2-(2-chlorophenyl)-4,4-digxo-7-(2,2,2-trifluoroethyl)-4,5,6,7-tetrahydro-2H-
4)*-thia-1,2,7-triaza-azulen-8-one; and 3-(4-chlorophenyl)-2-(2-chlorophenyl)-6,6-
dimethyl-7-(2,2,2-trifluoroethyl)-6,7-dihydro-2H,5H-4-thia-1,2,7-triaza-azulen-8-one.

Scheme XV describes the preparation of compounds of Formula (1-O), (I-P), and
(I-Q) where A is carbon, B is nitrogen, and X is S, SO, or SO,.
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RMHR3b' 3a3bSS N>( HRL RO 0 R (11a) (14a)
(14b) 4a 4 3 3b R\ / I C-, o >0 R RO (I-Q (I-P)

W@ beogp48ehenme XV Conpound ( 1a) can be react eRCTUER2004/003522
cysteam ne or a substituted42-am nopropane- 1 -thiol
derivative in a solvent such as DMF in the presence of
a base such as 1, 8-di azabi cycl o[ 5. 4. 0] undec-7-ene
(DBU) to provide internediate (14a) which can then be
cyclized under acidic (e.g., polyphosphoric acid
(PPA)) or basic (eg , NaOwve/ Me@X) ondltlonsto yield s %
i nternedi ate (14b, R g4 o 3orNJdBnd(I- ., R = R4). R;QR

Al kybati on of (14b) uql ng proc ures anal ogous to

Bt hos @?\m in emeNy canpytel npounds such as NH
%r___ij hpoH (I can be c ;—e@g 0 the Sﬁo
“de

1 rrgspondi ng syk0Oxjde (I-P) oA\ sulf on Q) u3| ng —

R 7amveXi di zi ng ous I escr i be 1_N
Reﬁ)esent ative exanpl es of cRnp N of Formula (. (1- (3 \f
(17P), and (1-Q that may be prepdred by the

procedures descri bed above in Scths X'V i ncl ude:

2{{%a) (14a) | (14b)
chl orophenyl ) - 3- (4-chl orophenyl )-7-(2,2,2-trifluoroeth
yl)-6, 7-di hydro-3H,5H4-thia-1, 3, 7- Ria = R4

R'-N.__N ~ R'-N_N : 1-N. _N
¢ )¢ Y

R . R R
(I-Q) (I-P) (1-0)
Scheme XIV

Compound (11a) can be reacted with cysteamine or a substituted 2-amino-
propane-1-thiol derivative in a solvent such as DMF in the presence of a base such as
1,8-diazabicyclo[5.4.0]undec-7-ene (DBU) to provide intermediate (14a) which can then
be cyclized under acidic (e.g., polyphosphoric acid (PPA)) or basic (e.g.,
NaOMe/MeOH) conditions to yield intermediate (14b, R* = H) or compound (-0, R* =
RY). Alkylation of (14b) using procedures analogous to those shown in Scheme V can
yield. compounds such as (I-O). Compound (I-O) can be converted to the corresponding
sulfoxide (I-P) or sulfone (I-Q) using an oxidizing agent as previously described.

Representative examples of compounds of Formula (I-O), (I-P), and (I-Q) that
may be prepared by the procedures described above in Schemeé XIV include: 2-(2-
chlorophenyl)-3-(4-chlorophenyl)-7-(2,2,2-trifluoroethyl)-8,7-dihydro-3H,5H-4-thia-1,3,7-
triaza-azulen-8-one; 2-(2-chlorophenyl)-3-(4-chlorophenyl)-4-oxo-7-(2,2,2-
trifluoroethyl)-4,5,6,7-tetrahydro-3H-41*-thia-1 ,3,7-triaza-azulen-8-one; 2-(2-



triaza-azul en- 8-one;
2-(2-chl or ophenyl) - 3- (4- chl or ophenyl ) - 4- oxo-7-( 2, 2, 2-
wao eooSlowsenet hyl ) -4, 5, 6, 7-t et rahydr o- 3H 4 PCT/IB2004/003522
| -thia-1,3,7-triaza-azul em38-one; 2-(2-43
chl or ophenyl ) - 3- (4-chl or ophenyl ) -4
4-di oxo-7-(2,2,2-trifluoroethyl)-4,5,6,7-tetrahydro-3H
- 41 -thia-1,3,7-triaza-azul en-8-one; and
2- (2-chl orophenyl) - 3-(4-chl or ophenyl ) -6, 6-

L i e M A T oE e —
0 T AR Bl S 2 A .

dimeRay-7R 22, 2- iR @siethy)-677 -dihyayo-Bi5ahi-4 théb § . 3 Bbiare-seulen-8-one.

N NHR R, 2 T 5¢ | - che: :
 ompavor Pl RSN e bRt B GPett AiFx i
C(RPY[RE) it srepafer) adshovet moSchemalgous to those
described in Schenme IV. Treatnent of (15e) with a
stro base (e.g., sodiumRydride) in an aprotic N\ o
i&; 8&npounds of fo

?mqve dre.g., THF) cam;2C AT OH
R'-N_N 1 B 1 o
R/N\fN R/NYN
R’ RO ' R
(11a) (15a) (15b)
OSO,R' OH \
O
b
2¢ Q 2b ) R22 NHR
Reb NHR, R NHR, - N 4
— —— .
RI-N._N r'-N._N R N\(N
(15e) (15d) (15¢)
R
R N
R2(: O
R1/NYN
RO

(I-R)
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Representati ve exanpl es of conpounds of Formula (I-R)
that nmay be prepared by the procedures described above
w0 pooSoksee Xl V i ncl ude: 2-(2-chl orophenyl ) - 1- (BET/1B2004/003522
chl orophenyl ) -5-(2, 2-di fl ugropropyl )-1, 6,7, 8-tetrahydr

0-5H 1, 3, 5-tri aza- azul en- 4-one; 2-

(2-chl orophenyl ) -1-(4-chl orophenyl)-5-(2,2,2-trifluoro
ethyl)-1,6,7,8-tetrahydro-5H 1, 3, 5-

triaza-azul en-4-one; and

g gZZ?hIorophenyl) 1-(4 %ylorqu%nyl) 8, 8-di net hyl - 5-(

t rTrfel HABRESNhterrheliate ?ria%éﬁ'b\éddcﬁwéhbd ,uﬁofl'ntbfméa@t@Me) by

| en-4-one. nventi onal net hods and/or techni ques
metisasaarsiogausdn dhese fesarieddn Scheme Mo Tratraenty d"ﬁ%)r\y'th a strong

e b sy o 2R S 8. O, TR Bpouras o

vari ous
formiud @+Rjedi ates rel at ed thereto. Such techniques will be

[l -
 hRepreseTIRGYS exapIes StAARGHALS S oonlis T gharAgY & Brepared
by tﬁ{ P%e@ﬁx"e%%é’s%nbé& Bbevé i S&?érﬁ@ I hﬁ/ch.ﬁdﬂ?'-?fﬁz cl@l@hﬁﬁényl) 1-(4~
uc

omat ogra usi ng common adsorbents s as silica

chlogephenyhd- (Mﬁ;ﬂmrogyﬂ.)—d;&i@@eﬁphycjroéH -1,3,5-triaza-azulen-4-one; 2-
(z-cﬁ%gﬁhoe}]ﬁ{)au d{:ﬁlgfqph%ﬂgl)‘@ (2ffé%ﬁﬂdd?}be&15:t?9| 6,7 8-tetrahydro-5H-1,3,5-

ract yon‘t'échni ques npoun
triadahgzudsred oie; bnd@@ dﬂompy\ebxd)-ns(él-c;tﬂ@dpbenlyl)jséddlpmtbyd -5-(2,2,2-

iiGapeiRy o BRI ThE R PEQaM o of ors 1o

| N@LAIStorRN Fhelh StBAsd/ptdchniglied of Qmuﬁdn ahdtpgification known to
present 1 nvention. These salts can be prepared in situ

onecni ordiganyrakilf inthe arsearabe ysediirdisplate heceampeungs ¢f the present
inveiRER A0 el B ¥ YRR Pismest ABE g REr A TRBLA feghniaues wil be
welbla&ﬁvratwbnesoﬂ @tlinagy ski# irs EHEI art bod niay ineldde, for example, all types of

ch "PW r eserhya(}‘tgg‘epr%gla‘ﬁ% Ik}rﬁﬁ?cgé%jr%g{ﬂq‘?e%[géﬁy g—%ﬁ{f} actoéumn chromatography
usiny ESrftfrdn REBHMRSs stiéh bS léﬂlbﬁ@@ﬁtahﬂethlnqa?éraérﬁonhwgrhph)e),
pa mtlatemfam)ate mal onate, stearate, |aurate,

recryataatzetlorm,aa differaniiabtee, llqpﬁjcl[('ﬁ{l@ e@q@@ggﬁ gﬁq{nnlques
e S RARART prUSE R sl G per s ori

thetf@mi bﬁl"tsphaimﬁmhybaitwacowadlasalt sgxl\,(mbequbohadmte The term
cht?bl onate, and | aur ate salt

‘saltceler o dRLy PR LGRS SEROHGS bamauof {8 hipREpt ivention.
Thédatsaiskeahibiep@phldy MEsiRd duringURs final iseletioinant ipukification of a
compound, or by separately reacting the compound or prodrug with a suitable organic
or inorganic acid or base and isolating the salt thus formed. Representative salts
include the hydrobromide, hydrochloride, hydroiodide, sulfate, bisulfate, nitrate, acetate,
trifluoroacetate, oxalate, besylate, palmitiate, pamoate, malonate, stearate, laurate,
malate, borate, benzoate, lactate, phosphate, hexafluorophosphate, benzene sulfonate,
tosylate, formate, citrate, maleate, fumarate, succinate, tartrate, naphthylate, mesylate,
glucoheptonate, lactobionate, and laurylsulphonate salts, and the like. These may
include cations based on the alkali and alkaline earth metals, such as sodium, lithium,

potassium, calcium, magnesium, and the like, as well as non-toxic ammonium,
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pot assi um cal cium nagnesium and the |like, as well

as non-toxi c amoni um 45 quat ernary anmoni um and
w@piose44822 i ons i ncluding, but not limted to, BOTIBOWQ03522

tetranmet hyl ammoni um tetrat hyl ammoni um et hyl am ne,

di met hyl am ne, trinethylam ne, triethylam ne,

ethylam ne, and the |like. See, e.g., Berge, et al., J.

Pharm ScL, 66, 1-19 (1977). The term "prodrug" neans

a conmpound that is transforned in vivo to yield a

compound of For 1) or [ mace al. .
quata@@éqoﬁm%'@ar?nyﬁwé%%:@tms 'leva *rJ tﬁ E%NBOEHH“O”'UM

tetraH?eﬁih&lé,% nQIrﬁW@t@@tHWn%ﬁHfm bﬁeth@rdnqné dRRRAGIES,
rough hydrolysis in blo A di scussi on of
tnmetthyslalmlm ametbvlam@@twamw.a@ddh@yker Seega@hiBeleg. eval.. J.

Stell.a, g as Novel Delivery Systens," Vol. 14
Phar@?' ‘% EGR: E.@.Hgyﬁ);osi um Series, and in Bi oreversibl e
CaThé erf ‘iprodPugtmisess mompburﬂdl‘hat i$ tEansRurofes inArive tocwield a

comg&?ﬁﬁge“t@cg :(@ég%m%%ggut&% Y ﬁgc%qatgglgrﬁaltl ﬁvgrl#ﬁa g Solvate of the
com@@ﬂﬁ@' The %aﬁ%ﬁﬂéﬁbﬂ\ ﬁ\&?}ﬁdr)&uf Bg “dbh@ﬂ‘@h&h@ﬂi@msa sDER dé lﬂlﬁi‘ough

an conprise an ester e rep acenent of
hydrielysisoigdrocd. ofndigcussien f it gs%gépmdmgsdsg;r@wgeg by - @guchu and

W. Eg;tg(ﬁl g%p%ﬁﬁhg&éﬁ@g&ﬂ ¥§teﬂ1§!”ll\?6r]rg‘¥+1)8/r§f\)eeA.@fé. Symposium
Senéf (mi&mrmgi@éys)lblﬁtctarheMWDrggﬂ)eﬁlgrﬁ edoFﬁWawBb&mche, American
at ons 0 t 3 6
Phaﬁﬁﬁ%ﬁ'cé{ﬁﬁ%%'%{o(‘%n'ﬁ& Wéq Sy rohmavi :18 from4
t OFdr ER4ARIR, # 8péuﬁ@6ﬁmé pledet mym@m bonirey Lafdxllic acid

havi ng from5 to car bon at ons,
functiahalgreupr »prodrye san caBYHIE aneaﬁterdorm@qirbx the replaggment of the

e e PRGSO A RTRR,E Bk rom ¢
C12)Qﬂ¢aﬁiBbeNyMetHyaClt-ma¢roquxy¢bthw Hav(n@ fr@ﬁﬁdbl@t:a:bon ce(mims 1-methyl-
1-(eiarphery ot g Bodos S TR S AR b RSB etny
havl‘?ﬂgﬁ‘ % B carB¥h a®rhsl ﬂ@alk&(ycﬁiﬂd@u'?ﬁixy f\F it dnil4 to 7 carbon

arly, if a compound t he present I nvention
atome,rﬂﬁieibylah(aﬂt@@naqbonumy)amé|havmg from 5 to 8 carbon atoms, N-
(alkoxycarbonyl)aminomethyl having from 3 to 9 carbon atoms, 1-(N-
(alkoxycarbonyl)amino)ethyl having from 4 to 10 carbon atoms, 3-phthalidyl, 4~
crotonolactonyl, gamma-butyrolacton-4-yl, di-N,N-(C+-Cz)alkylamino(C2-Cs)alkyl (such
as B-dimethylaminoethyl), carbamoyl-(C+-Cz)alkyl, N,N-di(C+-C.)alkylcarbamoyl-(C+-
C.)alkyl and piperidino-, pyrrolidino- or morpholino(C2-C3)alkyl.

Similarly, if a compound of the present invention contains an alcohol functional
group, a prodrug can be formed by the replacement of the hydrogen atom of the alcohol
group with a group such as (C4-Cs)alkanoyloxymethyl, 1-((C-Cs)alkanoyloxy)ethyl, 1-
methyl-1-((C+-Cg)alkanoyloxy)ethyl, (C4-Cg)alkoxycarbonyloxymethyl, N-(C;-
Cs)alkoxycarbonylaminomethyl, succinoyl, (C4-Cg)alkanoyl, a-amino(C4-C4)alkanoyl,
arylacyl and a-aminoacyl, or a-aminoacyl-a-aminoacyl, where each a-aminoacyl! group

is independently selected from the naturally occurring L-amino acids, P(O)(OH)z,
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group, a prodrug can be forned by the replacenent of

t he hydrogen atom of the al cohol group with a group
w@owk/oas2y Cr C Jal kanoyl oxymet hyl, 1-((CrC PCT/IB2004/003522

) al kanoyl oxy)ethyl, 1- nmethdl -1-((CrC

) al kanoyl oxy)ethyl, (CrC )al koxycarbonyl oxynet hyl ,

N-(C - ©6)al koxycar bonyl am nonet hyl , succinoyl, (CC

) al kanoyl, a-ami no(C -C)al kanoyl, arylacyl and

-am noacyl or a-am noacyl - a-am noacyl wher e each

P(Oa(@(mw(f‘.yf)alkyl)ggmrcgjycosyl (ithmesl egooticanl easdnlﬁn% ?’?J)m(:tg_sbdgfrzogm bhe hyd roxy-
nat OCCU S
groyR @gjé’@(fgm'éf%\tlal;{ﬂ"r of gar, anﬁ\é%@iﬂ% (the radi cal

resiuh E:bﬁ‘\goﬁﬁ@ﬂf ﬂﬁ%ré@éﬁﬂﬁ‘berﬁfon%@dlﬁbﬁﬁtéﬂ BAWMIAE f&r‘ftﬁlonal group, a
hem acet formof a carbohydrate). a conpoun

prodmg gandseformed\byribe seplaseepbela bxdrageamtcpr@ i dm:anwmgroun with

a grﬁgjgté?mhaas% b f% REHdIRR ﬁ%é.?ﬁn@%%él%%ﬂ& Fof ré‘ each

en atom 1 n’the am ne’dgroup roup such

indépetrichtipyC,-CRIal& @ﬁ@b)cyelsakyp aeheylybr Rmarleorfs'l wnd nB'turaI a-
are each i ndependent| G o) al kyl

aminggeyl @5 nRiyral qg@ﬁymacygpanlax-ganwaqyg &(@g@g@)ov wherein Y’ is H,
AR el Ay ST (R My P PREY oo,
carde(yﬁlErlpé)aAheLammo(\Ci -6, YalkyCop mankyll- emdi-N;N- 6316((1‘6)alkylan’1|noalkyl, -
COGbRovREreyt Ve kIS @%%)Qmm-&oér AN CGeadamino,

mon*p‘hot‘hé’rplﬂé‘id?b(h )ﬂ'&b@' rrbfdifoR@: N- or di-N, N-(C -C
) al kyl am no, i no, |per|d|n1yl or

pyrihs q:qmp.oqnqﬁ of tl'm @reggmp W@@th@mqyr@r]@al@ asymmetric or chiral
cen‘té%e!s%n‘u‘li1 Ctﬂel;é?qre%ﬂ&ﬁhrbn?e% Féo‘?scﬁﬁeﬁé‘fdrﬁ{s ‘i?@tuﬁt'éﬁded that all

exl st erent Stereol soner
steffenistsneric fosms of H‘rujmmpdnmdsad)ﬂ the pessamt svention afsmetmsamlxtures

thefgct GRBBMATaREBIc MIPRRAY RALSINE FHRSAT, Bentiog; Jp additon, he

preBaht inGéntidheerRbRees bll igevRidi®8nd Poditighaliisemets) GFd?feS@%BIe ifa
invention enbraces all geonetric and positional

com@,@mq of thegressnd ipieation incereratesum dovhlehpad rasfaised ring, both the
cis- é}ﬁ ﬂ{ah? r\‘ofrﬂg Oa(s‘\%l 55 ?hl)?tu?légJ ble eh‘f?)'?gcﬂ wﬁ’h ih l{ﬁg g.cché‘ 8f the

- and ans-
invantmrerrbraced wi thin the scope of the i nventl on

Diastereomeric mixtures can be separated into their individual diastereoisomers
on the basis of their physical chemical differences by methods well known to those
skilled in the art, such as by chromatography and/or fractional crystallization.
Enantiomers can be separated by converting the enantiomeric mixture into a
diastereomeric mixture by reaction with an appropriate optically active compound (e.g.,
chiral auxiliary such as a chiral alcohol or Mosher’s acid chloride), separating the
diastereoisomers 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 water, ethanol, and
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D astereoneric m xtures can be separated into their

i ndi vi dual di astereoisoners on the basis of their
w@hoosioemb2 chemical differences by nmethods wel | PRIITBM04/0®3522

those skilled in the art, €uch as by chromat ography

and/ or fractional crystallization. Enantionmers can be

separated by converting the enantioneric mxture into

a diastereoneric mxture by reaction with an

appropriate optically active conpound (e.g., chiral

e B8 b T Ao e G e S ot
formgonverting (e.g., hydrolyzing) the individual
di ast er eoi soners t?§dhe correspondi

enhin alsapessiblg gt thedriergediates @@cﬂ%&%ﬁgﬁﬁ& of {ng present invention
may'%rx st | {:hﬁ*e RY R4S e%%oﬁﬁs ol SRFEHEMS @rdembraced within the

ut e b| ary and ‘are consi dered as part of
sconetmfsthe iweemtionn ThErtamn ‘tantarsert on “tautomeric foaparefesdompjructural

isom kS oBHiFBre) shBroRs BB Tter o b DR PuPencrg§ barier. For
exardpleY picton taltomerd {disohaswmas gmmtoabmcaamemab) iaclude
sol vents suych_as wat et hanol 47 the li ke,

nd
interppnYarSIoNEQHRIBISIBHA of RETGRD TGRS Estgrertal apgfne-Shémine
|son§€ﬁlz‘é|%ﬁ9 A eHﬂE%'x&ﬁ?féjof Qbﬁﬁon ttadtém@k $OthBQmTd Mot sty where

e Internedi ates a ounds of the present
the pmnmaynmga@teé»etweem theowq #gnitropans.oMalenseftaytamerg Kiglude

mtel%ﬂo\é%#fo fb%r@éﬁza‘?ﬁﬁo?%ﬂ] V‘e}fttnb 'Bobﬁﬁ‘u{gséw&?or%f the

aut omer OMer |
r effee préserttinvention alsd ambexces méotdplf:ialw Iabelezeimmrmmmds of the

preqmﬁ%:t fr&@ghgp @RE: gbgwl%g\ﬁ ee{rrtglgg@ﬁ%s\élé/varv% é%ﬂg%gﬁﬁh aorsre réGited herein,
but Rir "?rt\é’féc‘? Bht dr\%%ﬁﬂ&resétohﬁcdré dEplhBE @b AR\ KHeng/arRt atomic mass

m gration of a proton, such as keto-enol and
or massramebendifierent tioey the atomissnags epeeiss ngmbes wsiallyiougd in

natt% Q[Egﬁn}fgéé ﬁfgptaotpgsgﬁft Wn&ialﬁ%rﬁ»v\oo%ﬁ%to‘gﬁﬁ Erﬁe@és‘dnates or
con{ludtis ©f tiealinoertion ingitidedsotopésotinydregen,aasbdry, nltrogen oxygen,

reor gani z n of so of the bondi eb cgro,m hey~ 134, 15
phogplerEis sy! i cieariie. e, aie cirder SUEEAs cBll - bePeqC: N, "N,
150 CUAP Oy (B poF2pt Py PRreseNt'2y By AtEIOf: ba@\}é»;dl ng

i nt'érmedi at es) which ar’e identical to those recited

herGsrtain isotopically-labeled compounds of the present invention (e g., those
labeled with *H and '*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 occupancy. isotopically
labeled compounds of the present invention can generally be prepared by following

procedures analogous to those disclosed in the Schemes and/or in the Examples herein



10

15

20

25

30

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

by an atom having an atom c mass or nass nunber
walpdobmsser from the atom ¢ mass or nmass nunber PUBIE004003522

found in nature. Exanples 4% isotopes that can be

i ncorporated into the internedi ates or conpounds of

the invention include isotopes of hydrogen, carbon,

ni trogen, oxygen, phosphorus, sulfur, fluorine,

i odine, and chlorine, such as HH, C, C, C, N N, O

O, o P P S F 123, 51 d '
belogeby SUSuiG A StoYcaEPTad BAGI TG 2 BPNR REDBIRLY peted
readeﬂYent' on (e.g., those |abeled with H and C) are

useful in co ound and/ or substrate tissu

di ompeundsef prgsentipyentignetre ysetul for,.t)'eagm Jdispasss: ¢anditions
: I r
andsgffers od GRoONEe BRI | ehel SIS A5 Mereiolg, gnother
embdisénttofthe prwehhnﬁveawrers a pb@mmwoalmmpmtmrewmmlsmg a

therppaicalth §1ee e APOUIE 3R RO DB P e M for nd 2
phatfSERAREHY é&éﬁt&ﬂe réz*?tblfarén't fcﬁlu@ht 6ﬁ@btﬂéﬂ dosage

requirenents) ‘and hence nmay be preferred in so
ci Adypisabiocablatipgds pwe@ﬁr Y ixXigo |as<&%@@§‘ds‘9fcmez9§e??m invention

and'!l a rlcralg'?ﬂug?%ﬁ)&éﬁérﬂl %ﬂbl@o(,sdrﬁé%ndﬁu 8 aRA excipients are well

0 exam ne substrate recept or
knownctu pmsa/sknmt iothe airtl and labletie dnatenplsum@b asfcarmydrates waxes,

worBETaR AL R SRS, St e 08l Bt gt oo,

oilst §tﬁv§ﬁ§ SRRRr Y Pl like. tThe ﬂémrmérecarher &lil0di® dradxeipiertyused will
substituting an isotopically I abel ed reagent
depeod Uponitoe meansandpispese fos 3dueh th B&"thﬁﬁse"t invention

n
B SR e B e R A oo
perS@tseﬂthHd iarthagorasssafe (Gﬁétﬁ‘eft@be adamiotstereddoisgdameral. &i general

resent invention i har maceut
safi SAYPTE H5 Nenr B ASPIS SPGB FEb A G BT CRER rigritoxic
solFEHP M GroEolUBR: &Y BReible iInfWAteE.I 80itald agueous solvents include water,
phar maceuti cal » acceptabl e excjpient, _dil ue

ethaaglr p@pylenetglwqiavolyeihyianfaglysﬁlS: (6-%r BFS498. E’?Gﬁ@@i),ﬁaaa"d
TR WGP THE Forhlufstons malY£85 iflude one or more buffers, stabilizing -

agents, surfactants, wetting agents, lubricating agents, emulsifiers, suspending agents,
preservatives, antioxidants, opaquing agents, glidants, processing aids, colorants,
sweeteners, perfuming agents, flavoring agents and other known additives to provide an
elegant presentation of thé drug (i.e., a compound of the present invention or
pharmaceutical composition thereof) or aid in the manufacturing of the pharmaceutical
product (i.e., medicament).

The formulations may be prepared using conventional dissolution and mixing
procedures. For example, the bulk drug substance (i.e., compound of the present
invention or stabilized form of the compound (e.g., complex with a cyclodextrin
derivative or other known complexation agent)) is dissolved in a suitable solvent in the”
presence of one or more of the excipients described above. The dissolution rate of

poorly water-soluble compounds may be enhanced by the use of a spray-dried
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and a carrier, diluent or excipient. Suitable
carriers, diluents and excipients are well known to
wo b@se44ski | | ed in the art and include materi al BCHIB204483522
car bohydr ates, waxes, water49sol ubl e and/ or swel | abl e
pol ymers, hydrophilic or hydrophobic materials,
gelatin, oils, solvents, water, and the like. The
particular carrier, diluent or excipient used wll
depend upon the neans and purpose for which the

dxspmmpnummbmés theeme@eﬁnéd b?\T@Réh@rﬁ, Hs ebal. M “Etidricethent of the
ected based on sol vents

d'sﬁoi ik i"e@F %Vgaaer & %QM'ﬁ &iug (fotbmtarpide) Ry asspray-drying solvent
do%)nétwo@an@@m.mbgﬁﬂ@% 'F‘Piaﬁn”PHHﬁhacd? ggn%@*nsi?é@r)

solvents are non-toXic a
and hﬁmptmmd @fdhecpremntemnemlohas tyaraall;s dibm’n]lmednnto

bI | I
ondTrREs Ny W Rips P SRR SoROMER Sl Y2 g enc
to die e, pdﬂE@ﬂ@@eld@EﬁBaﬁd ,eaeny:haméam&wm thereof.

Thel.forrml at i ogﬁlgo al so |ncI ude one or nore buffers

st At pf}&}rmcgﬁ ftiont(@htasmulgation) fag apglieation may be
padkb§éd fPh VABeHBT Ways o%’ﬁ‘é'n%l{ fg RIow the 15eRBg! 'u@@d ?&EéHrﬁmlstenng the

preservatives, antioxidan opaqui ng agent
drugy Geaeraly, pn (&E@d@ forcdistr lbstlommlcmdaatescorﬁamet hamng ﬂeposnted therein

thegggfrﬂ%%glc e pr Iatlgbzﬁiﬁh eq%gﬁ%ﬂ{%?% %giq%‘g% cglpta{r]%s are well-

knoshmutg thos@skﬂl@d rotecarhgnd inclutie rnaRsiaR suchvANbota8s Pilastic and

oladi] SAER AP RS IS Ut nGtAl Y Iggh st e(lkee The container
mayBiboGAEBAE b taﬂb@r%%dﬂﬁs@bh%%@e%%r@@erﬁﬁﬂ?&r@gt é‘c':d's_a'%g to the

conventional dissolution and™m xing procedures
Coné&fgﬁﬁf the pagkapel kn addios Libstcantaingn has depmsitpd tingteoh a label that

desghBeRlRAF RS Wi Shlingl: Ak ey Pidsl eprpprare

waraingst her known conpl exation agent)) is dissolved in a
sui.t abl e sol.vent resence of one or nore of the

exci @ﬁ?@"fdeg%'m%\ef&rtg%s@wd?ﬁ@ Aethod fitreating sliseases, conditions
anmcdlédrd\é’?é RodaRtetPbe cﬁﬁlﬁ'&ﬁhﬁlg%ﬁaﬁorbgntﬁﬁgﬁggﬂ aVarfifél that

use of a spray-dried49 dispersi
inclydes administeging &k sn @nimaltn need ofisuch treaﬁm'r&ra:ibsmneud)ﬁally effective

am%% lngtsc}%%ﬁ%nqgofr tﬁég) p%e)p? HB/%B%X oA ns18|ceu bl 8 Complosition

. comprising an effective amount 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 bulimia), weight loss or control (e.g.,
reduction in calorie or food intake, and/or appetite suppression), obesity, depression,
atypical depression, bipolar disorders, psychoses, schizophrenia, behavioral addictions,

suppression of reward-related behaviors (e.g., conditioned place avoidance, such as

Suppression of cocaine- and morphine-induced conditioned place preference),
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add@ﬁmgha/@ﬂdé;mﬁd@neeumucmh?rtwm@rﬂém fofhbétitenceatiaging nédaﬁtlon and
propriate form Suitable containers are well known t

relap$oRIGVERHaN SicAIPONGl Ak ) (GhAFCP ABHGRIL A SEIaKIIG, adgEhom Sessation
and)%?ﬁ%b@ﬁde{r)ﬁ%%&lb&nng'? %@ﬁ%f cfa%%kﬂ#cﬁﬁpg% ?élagse prevention of

I nders
tobacomsmokmg) rrba}nemtaa(lmcimﬂlug enemoryripes,-Aeleimess shisgrsegdementia of

cor o B Yo R ooR B b ERCBIAE Bl cectne, and
mlldtr’féifrﬁétfgnﬁl\)e&béﬂrdéhaée)dm dysfaastidriea maletsegergs eerécmbenfﬂculty)
contai ner. The |abel may al so include Fgg

selzu)éﬁ ﬁlﬁﬁfji@fs Rdepyie slamMAlentdasiomniesting 8 ga dysfunctlon of

f /
oS58 7 PSR ) AN Rl rdion (40D nlucing
atteahtbrageflmtshweractlamy ellsomaer (ARAD)), réankiheon adiﬁeﬁ% end type Il

an animal in need of such treatnent a
d'aqeﬁ%sr apeutically effective anount of a conpound of the

pr %eaﬁdmglw ié compolnds phivepresetiti |m£éntmrdmrlbed) herein are useful
nprising an effective amunt of a co

in tfﬁ?@!@aﬁ'ﬁeﬁﬁfe RengHoRm @r Aligarapredbaiaecapdl Oungﬁt caflnBbinoid receptor
ant tlsﬂé €Rbn é’ddéﬁ‘ﬂ tﬁhleon%%Jn‘d%rof tﬁé‘ﬁré&ﬁ%ﬁf‘ﬁ’ﬁehﬁon (including the

ul ar y use for treating di seases, conditions
conmusit@ns @ind procasseswigad alnwn)yna,;abm apech ol thlerma@lpfacwﬂé oha

receptor 0 m nar
mediiirbefttot e fierRaiht AhbiEaond saiSed BB Mon e
dl @ﬁéﬁ@lsem tbhdifiens alﬁ@/bﬁdlsd'rcfébs eéernehiel eanmabiheitiedceptor
cannabi noi d receptor antagonjsts: eatin

ant%@r@sts MavRReteqtivadnelideriemensgiigelsyndromne gr %ﬁg f@ggﬁg@a%
synRISE tmigPsiRe S ik Sldef Sarfkiety, 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
disorder), adult personality disorders (e.g., borderline personality disorder and antisocial
pérsonality disorder), diseases associated with impulsive behaviours (e.g., substance
abuse, paraphilias and self-mutilation), and impulse control disorders (e.g., intermiitene
explosive disorder, kleptomania, pyromania, pathological gambling, and
trichotillomania)), obsessive compulsive disorder, chronic fatigue syndrome, sexual
dysfuhction in males (e.g., premature ejaculation), sexual dysfunction in females,
disorders of sleep (e.g., sleep apnea), autism, mutism, neurodengenerative movement

disorders, spinal cord injury, damage of the central nervous system (e.g., trauma),
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reduction in calorie or food intake, and/or appetite
suppression), obesity, depression, atypica

walepsesseon, bi pol ar di sorders, psychoses, PCT/IB2004/003522
schi zophreni a, behavi oral #¥ddictions, suppression of
rewar d-rel ated behaviors (e.g., conditioned place
avoi dance, such as suppression of cocaine- and
nor phi ne-i nduced conditioned pl ace preference), 50
subst ance abuse, addictive disorders, inpulsivity,
al cohol i sm al cohol ahuse, n,. and
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‘epsy, inflammation, gastrointesiinal disord

the (age gnd vasjgiitiaidhe subjeet beirg irertade 416 infandask ouie 9f Fagiministration, the
f

park 5l B 9 R Y T dotlgaten or cosace

rangb§@rﬁdi eptlmélDldB)apes Rarr & paﬂmulas patiertis svellamithin yhreability of one of

ord L e SRl G ERB ABebBi FRGHo nted

the @bﬁl%@%ﬁﬁs of PRdrbs&ritSnveritiofli caprstensed imaéustﬁlﬁemwsﬁ e:dntrolled
by cannabi noi d receptor antagonjsts. Conseq ueeﬁﬂé t} f
releasepanrhdelaged releags wsanlations onhich formarezlsa yellfgown o one o

ordqﬁ%&)ﬁgh% s, r{';md processes used therein) nmay be used

nGfAct ure of a medi cament for the therapeutic
apptHecedrhpasndiasf¢his irecbritienenay alSorier ustidsip @osjiinction with other

condltlons and/ or di sorder i ch_cann 0
phargasgiitial 3aealg Ao tbhpgrer?ég/neggotretfxpéﬁh eqses; cacﬁlﬁoé{% Arfl/or disorders
dedRFiBAE RakdiN A IThaedansHeO AR tIRGdS dft thedthicpthap tm:amesamdmmmng

m grai nes, panic di sorder, anxiety, post-trauna

corsgmmdsrm‘ the oeasent ipveptien lrqugjﬂlplflﬁw w,lpa gtl',xqfémarmﬁceutlcal agents
e BETRIAE B0 o R AR, 6o tnaton
witlel tl@t@mpeumahapeebemt friventipirsilude anti-obesity agents such as
apolipoprotein-B secretion/microsomal triglyceride transfer protein (apo-B/MTP)
inhibitors, 11p-hydroxy steroid dehydrogenase-1 (118-HSD type 1) inhibitors, peptide
YY5. 35 or analogs thereof, MCR-4 agonists, cholecystokinin-A (CCK-A) agonists,
monoamine reuptake inhibitors (such as sibutramine), sympathomimetic agents, 33
adrenergic receptor agonists, dopamine agonists (such as bromocriptine), melanocyte-
stimulating hormone receptor analogs, 5HT2c agonists, melanin concentrating hormone
antagonists, leptin (the OB protein), leptin analogs, leptin receptor agonists, galanin
antagonists, lipase inhibitors (such as tetrahydrolipstatin, i.e. orlistat), anorectic agents
(such as a bombesin agonist), Neuropeptide-Y antagonists, thyromimetic agents,
dehydroepiandrosterone or an analog thereof, glucocorticoid receptor agonists or

antagonists, orexin receptor antagonists, glucagon-like peptide-1 receptor agonists,
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behavi ours (such as, disruptive behavi our disorders
(e.g., anxiety/depression, executive function

w0 ppsowseent , tic disorders, conduct di sorder BCTIBR004/003522
opposi tional defiant disor®er), adult personality
di sorders (e.g., borderline personality disorder and
antisocial personality disorder), diseases associ ated
wi th inpul sive behaviours (e.g., substance abuse,
paraphilias and self-mutilation), and inpulse contro

R N T e
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0Si S and di gbetes, The c oupds of the . .
b e BT T AR i SIS UGp 6 M 15 @ApP gensisting o
orhsfé@sﬁ&ﬁrérﬂ}h%' §rdnﬁbdribﬁné Rinel e ﬁha@éédfdoaﬁﬁe@hﬁ@and peptide
about 7,000 per da a normal adult human havi ng

YYs.3 By anmipg mergﬁf a’?j' \f:arabl(v, cYnpaunisselgbeipresan invangen gnd
comen%ﬂhﬁkﬂﬁ’é’rEP%s%]re ‘P&F éc?ﬁ) rf%noﬂ%tﬁ‘éié?&%@@ngoéjgensmle diet.
welgnt 1 i Cl ent .

yplca y su wever
vaReplgsentative rantitobegity agahtsdosageinrthe gembiyatioas, pharmaceutical

compiifient. st Mtorar HE Mysator 4 BB 8atred Usia heffods known to
one @F’Hid?ﬂ\ér?rs?dll' iAhe hﬁefoiﬂéf(éﬁnﬁié' a[bué@fiiee B8n BeiptEpared as described in
adm ni stered and The determ nation of dosage

U.S+Baigblo. 4/8290579; mmq@w@@mmd@e arqparqq @@d%crﬁ)&dueﬁi Sr Fat. Nos.
3 75?%44%\@& anzt%g%f ﬁgfsk)éetrﬁ;é @%ﬁ?ﬁ% [ ns ant | sg %’sﬁ?té.Nos'
5,274 ,143; &,420,80%; @540]91171&“@ &643mndan®PYNhee {melsding analogs) can
ve SR Mo S et R SR A HERE5 s MO o7,

of thtf SbeSRcHEd FefkiPWBs bt PBBrpratet diehdih YbyTkidrendd) the
art. The conpounds of this invention may al so be used

in Qtraﬁr siitebleopharmagediioat agents that may be administered in combination
with the compounds of the present invention include agents designed to treat tobacco

abuse (e.g., nicotine receptor partial agonists, bupropion hypochloride (also known
under the tradename Zyban™) and nicotine replacement therapies), agents to treat
erectile dysfunction (e.g., dopaminergic agents, such as apomorphine), ADD/ADHD
agents (e.g., Ritalin™, Strattera™, Concerta™ and Adderall™), and agents {o treat
alcoholism, such as opioid ahtagbnists (e.g., naltrexone (also known under the
tradename ReVia™) and nalmefene), disulfiram (also known under the tradename
Antabuse™), and acamprosate (also known under the tradename Campral™)). In
addition, agents for reducing alcohol withdrawal symptoms may also be co-
administered, such as benzodiazepines, beta-blockers, clonidine, carbamazepine,

pregabalin, and gabapentin (Neurontin™). Treatment for alcoholism is preferably
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pharmaceuti cal agents for the treatnent of the

di seases, conditions and/or disorders described
whegosioms2Ther ef ore, nethods of treatnment that PCLIBAI/003522

adm ni stering conpounds of33 he present invention in

conbi nation wth other pharmaceutical agents are al so

provi ded. Suitable pharmaceutical agents that may be

used in conmbination with the conpounds f the present

i nventi on i ncl ude anti-obesity agents such as

admifiprelah car DI CREL AT PRI LU signents as

motivdtPnal éhr%f@éﬁfm mapY ]cdgnrtHSlBéh‘anrél)thenziwbaM@ keferral to self-
pepti de . or ana ogs t hereof, MCR-4 agoni sts,
he‘P@W@eVHM”@N@NO Apgoymouy st s, nonoani ne reupt ake

| r@ih%'r bﬂéﬁné@éﬂier s SHtO Wt A5 usémmmg% it kbértensuve agents;

ents recept or’ agoni sts
anti- mgamnsatsry(agmﬂs .90 1G<Y inpibitors);, antldepressants (e.g., fluoxetine

v EHAREE 1S5t 4 bR ATBRR AR 5340 81 et Frocnionie

(AirdepPWh Bnd DirerRep)ichidingsterdsiihhibitdit)] @@ﬁopkﬁ@dﬂv@ agents (e.g.,
receptor agoni sts, galanin antagonjsts,

memamting}; eetipsYGNeHR ﬁ%ttqn&r(wnowrﬁﬁd&mr@qoden?”) risperidone

(R|sﬁéﬂdbﬁh?t§nd'@5ﬂ%ﬁﬁé &z mp( 146/ 8Rd %&mm!dbs (e g., LysPro
-Y ant’agoni sts, thyrom netic

|nsuht@efﬁﬂ_§’ -1 eBY ) (ingwinatroping ed SIP-0r(7£36) AWML sylfomduregs and analogs

ey S5, SO AR, Bdoperamce

Glypi ﬁ@@?’tgﬁfn , $épadhaidy, hhéyhtimﬂéulb'gtjamﬂbsunéﬁOMnsphenformln
(such oki’ ne(tn)avail abl e from Regeneron

bufqnnm, @@c@uag@rasis andwlmldazralne?tmﬁagl'm*edﬁaglﬂ%tdérlgadole

|daz§§é§¥) %&?ﬁ%ar&cﬂf &%@H’Hb@é?ﬁe&;&%ﬁ@é@ﬂ%@wﬁ@ ALLfb6;

glitaibsé rﬁgilmzbnleeAewS@ piaglitagome)s esgliazomey enoghtaagnm @rglltazone
omedin U rg?é tor agoni s

Avapdiar (BRC4PeTR I I ASH PRERNR RS, HEPEHT EloRgE R alucosidase
mhﬂ?iﬁ)trsf%atrlg‘ogéern‘ﬁgﬂg %Iltﬁfee vﬁ@tdosE”M-ZS’mw ¢amidfibose, MDL-

eadi appar ent he i nstant’ di scl osSure,
73,94%; QmsgcmistsxrBRh 853135}<BFRL 37844 ROa1G-87 B g€t DA N4, CL 316,243;

oroBp S heB i Abis LB dobs SDb Gefebsphat: boAMDse
fenfglg%ﬂﬁfer VRhAdSe RRNRMEHRGR chiRBlexBs (988 WMNMAINARRY dritep&roflovanadium
complexes; amylin antagonists; glucagon antagonists; gluconeogenesis inhibitors;
somatostatin analogs; antilipolytic agents: nicotinic acid, acipimox, WAG 994,
pramlintide (Symlin™), AC 2993, nateglinide, aldose reductase inhibitors (e.g.,
zopolrestat), glycogen phosphorylase inhibitors, sorbitol dehydrogenase inhibitors,
sodium-hydrogen exchanger type 1 (NHE-1) inhibitors and/or cholesterol biosynthesis
inhibitors or cholesterol absorption inhibitors, especially a HMG-CoA reductase inhibitor
(e.g., atorvastatin or the hemicalcium salt thereof), or a HMG-CoA synthase inhibitor, or
a HMG-CoA reductase or synthase gene expression inhibitor, a CETP inhibitor, a bile
acid sequesterant, a fibrate, an ACAT inhibitor, a squalene synthetase inhibitor, an .anti-
oxidant or niacin. The compounds of the present invention may also be administered in

combination with a naturally occurring compound that acts to lower plasma cholesterol
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or an anal og thereof. Preferably, conpounds of the

present invention and conbi nation therapies are
wa@ebvsni4ster ed in conjunction with exerci se andP@I/IB2004/003522

sensi ble diet. Representatide anti-obesity agents for

use in the conbi nations, pharnmaceutical conpositions,

and nethods of the invention can be prepared using

nmet hods known to one of ordinary skill in the art, for

exanpl e, sibutranine can be prepared as described in

Iev%‘g S§Q§€PPE’§I\%"Y ﬁcqu%%‘lg %(gl’ppb{{ﬁ(im Gl %&n@g&a%lgg rRJr’treaF():eu{e cals and
mclﬁdé $ar 8)‘6£mpI@l; baﬂ“t:aixtr@@n Hsp oy Sléﬁf extrads, daroinbiad in

S. Pat. 43; 5,420, 305; 5, 540 917; and
5 64 mgeaqﬁahw%'tlseal(m%maeewaéﬁa%fg*wj ‘alsbe generally

dern BB bG8 pERr QR B IUGHE i< RepBlpliRe subject being ireated,

therextant @ﬂtreemmrﬂeesedrthelmuemlddﬂ@@ Oﬁecmmunre&my therapy, if any, and

therfRGCREOR oA ey B bEnES ALIRG: RN Rideritifthe dosage

rangé of R apfieshesity egum‘summe rRge &t frageabceutdeso v mgitotabout 100 mg
treat tobacco, abusé nicotine receptor parti al

perddjaaiass §ody,weighyioh Fhwewmeb peGday, araeratis iR ARt & hang to
abc%&{]%@ﬂggﬁ %Yc%’i‘&l@]t BBy & hf‘bﬁﬁé'lﬁhﬁvlfjﬁgl Cf;lés?%%ﬁmHowever some

er ap gent S to tireat erecti ction
var{abiligy in the mnerai dgsaga gangesmay atde kasreguined depending upon the age

o SR PR KBt s M Bl bt B lgtion e
paréit@ahahti-sbesiblsdera eine) adrainiérag cinidsthe like. The determination of

nal t rexone (Slal so known under the tradename ReVi a ﬁ nm
dosgge rangeepRe eptimal desagesdal 2 Rrdulas pafientiaalsq well within the ability

of 6ﬁ@%@ﬁ§rﬂﬁﬁﬁpﬁ1@(ém5vm§ﬂ% Wbﬁﬁf}t Sl(aﬁk ai3cloRamy]

under t tradenanme Canpr Ition, agents
f orAccstdiog g thet metiuddsmfithe inveation,yanperopsumdof thieqwepent invention

g i.stered, such a enzodi azepi nes o0
or § SPEBlRBRET 8 Coriiihgrtahe BERRRRES BT and pblpast pre, additiona
phamthcgabied egehtis(dminizidred (6 B)subjett mate@mnodf $ush treatment, preferably
al coholismis preferably53 adm nistered in conbination

in thpﬁwnbehaphamcq%@abﬁmpm%. Inghe Gembinstion Askest efhe invention,
thé’%ﬁr\ acggrl,doéﬁﬁ ?}F’%@e@r?ﬁ Pgoﬁs g ?égsg@% Ito)fSHeY ?R?ﬁh%?’%gfcéi agent may
be admitistiergtheitiyersepa(ately.or in the pharmaceutlcal composition comprising both.
It is generally preferred that such administration be oral. However, if the subject being
treated is unable to swallow, or oral administration is otherwise impaired or undesirable,
parenteral or transdermal administration may be appropriate.

According to the methods of the invention, when a combination of a compound of
the present invention and at least one other pharmaceutical agent are administered
together, such administration can be sequential in time or simultaneous with the
simultaneous method being generally preferred. For sequential administration, a
compound of the present invention and the additional pharmaceutical agent can be
administered in any order. It is generally preferred that such administration be oral. Itis
especially preferred that such administration be oral and simultaneous. When a

compound of the present invention and the additional pharmaceutical agenf are
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O her pharmaceutical agents that may be useful include
anti hypertensi ve agents; anti-inflammtory agents
WO 2009/0448C0X- 2 i nhi bitors); anti depressants (e.RBCT/1B2004/003522

fl uoxetine hydrochl oride (¥rozac(tm)); cognitive

I mprovenent agents (e.g., donepezil hydrochloride
(Aircept(tm)) and ot her acetyl cholinesterase

i nhibitors); neuroprotective agents (e.g., nmemantine);
anti psychotic nedications (e.g., ziprasidone

. d t g id Ri [ (t .
B s B8 Bt TS P e o gy ygron
metho8sd. . LysPro insuli .n); GP-1 (7-37) (insulinotropin)

e s ph o S Bhbns e hou b tegentventon
ora E&Jn%%ﬂbﬁ' Bf a%ﬁﬁgﬁ‘uﬁﬁ%ﬂéﬁ@ pkéée}ﬁ?irﬁ/tgﬁﬁéﬁ hnd @t IHRPbhé @aditional

repaglinide, medlitinide; biguanides: nmetformn, :
pharplaeefiicatiagenbiréfernedrip hepeinmisaymonthisation) ismrateraiply agsinistered

. m.daglj zol e, isaglidol deriglidol '

in g FEREQLA B Braf rihostin. AR Rol: AEBRRAng.of the present

invehtidhodd 4 bBinafiod £6A beGidrhinkderes to & BAticht zoparately botdgether in
(pioglitazone), englitazone, trogli t?zone, .

any gpipgntionalenal, r%ﬁ@ngaawqrrr(aémaige@gé'z fenexample; tptravenous,

. :. s - r 3 .

i 0 BB £008) noBERFAG: ERPEGNY i RLHET Rt aRacsica

localMiibr- 2&n§ 8¢, pavedargoinbosiat orvibop), DB pa46al, or ragshi dasagesmm.

orGopRastaes Shikte Fnedigrinibardditan ot sfsimaceuticaly
accép't@iblg s:&@ue bg@@om@iadm@bﬁé golutisns,fdisgdrsioas] siespensions, or
vanadat e an

( di | exe . d.., .Nagli ,
ool e HaTAE I, OIS G S BB ons o
isp B DRSS o SHUERIEARE NG S A hents
solvacisgor eahigesincludangiesethpnalnpolyelsdprapsianie glyeat) polyethylene

atvofi e, S a6 Bl AEETOE NS YiEe!, DRLRGbE | Buth as ive o
and $9edtablel ordahiy ¥seire Bask aswthyiolasts. Psesbrditidiydandss maintained, for

exchanger type 1 (NHE-1) inhibjtors and/or chol esterol .
examppies wgm@m of AlralinG pYCHAS (ainis P¥ %@P%@%ﬂg the Fequired

{Lbi , ; rRdust ild bi t or
paﬂ@%‘??ﬁrg{ho%r%a%gﬁgﬂl%éﬁoﬁﬁeﬂ}ﬁe%@& cl ums?z'?tc ttglthgll'ée'r eof),

or Thesd/BoBpositigns mayealsmbdmtainoadiuants suNGaEpreserving, wetting,

em@‘%\cqt ) %ﬁ\ﬁ tﬂ?{p(ﬁsr irqé %§ﬁ§ eigr%vsgm(t?({neéf%%po&raghigiﬁ &ntafhination of the
compositions can be accomplished with various antibacterial and antifungal agents, for
example, parabens, chlordbutanol, 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 compaositions can be brought about
by the use of agents capable of delaying absorption, for example, aluminum
monostearate and gelatin.

Solid dosage forms for oral administration include capsules, tablets, powders,
and granules. In such solid dosage forms, a compound of the present invention or a
combination is admixed with at least one inert customary pharmaceutical excipient (or

carrier) such as sodium citrate or dicalcium phosphate or (a) fillers or extenders (e.g.,
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acid sequesterant, a fibrate, an ACAT inhibitor, a

squal ene synthetase inhibitor, an antioxidant or
woe@sioms22The conmpounds of the present inventi oOPCTEB2004/003522

al so be adm nistered in coméi nation with a naturally

occurring conpound that acts to | ower plasnma

chol esterol 54 | evels. Such naturally occurring

conmpounds are conmonly cal l ed nutraceuticals and

i nclude, for exanple, garlic extract, Hoodia plant

strSiLS 383 A e b 0398 a2 AR D o .
carbmqmﬁhﬂ@ﬂhﬂﬁs@bldr%lb@@eléﬁ‘r?|ﬂ<vaﬂWl6)}?FohHSﬁét§h(',‘Pésé hRacia and the

ect being treated, the extent "of" treat
likel 2‘3 *Fléaect@ﬂt@ (Rt L8'¥calrband e u@)ddhdmnt@wtlng @gepts, (6id., agar-

agaﬂ%lm ect 9@15’:& fﬁcgﬁfbcdr t@ﬁlotcées?élgﬁ Nk r’?ﬁlﬂa&ﬁ %gaéﬁj [g.smg ex silicates,

esl go8a3 ey
SOdt!\Jm Catbm@tet gn(h@mdﬂ(el) s(eD solukien retagiBrQKe gr (pm@fhﬁ lathh@(Hlle) (f)

absgrrpg‘%\r)a%%é er ng %aé/) qB%l(tgf %r%gﬁl m g?urgjslaqﬁ;tnedlke) (9)
wettiigp aeints (Q@f deltyl @ftiohdl, Wﬁér@ﬁhgﬁ%stéérawﬁnd Rl i U(ﬁ') adsorbents

some variability gener

(e gdﬁgasﬁe P%ma@tehﬁéd Hl%l&eaearid!qml)rléarl@mﬁ%(@gngalgpmicmnestearate

mag?fga%,llﬂﬁ%té’&h@h%olg pélg&hﬁé@{eﬁgﬁogﬁ'%gh ?éyrrﬁ?sgbf%{éeand the like). In

I nt ended route
the gase oberpdules agiem)leje,l thg dedaye farhermdy alsrb ¢dmpri|sé<!§uffer|ng agents.

h nd dosa
e cafon by g 9B 1SES e B R er A S ne
flledtgelatm)cap%ulee eishig SUchi @iplerstsids!laétBsé Bﬁnﬁakfsubawlarégmélhss high
t he i nstant disclosure. According to

f
mOlﬁﬁ@ﬁbwglgg\i pelyethyiansrglvents, Q{‘Q:tb‘ﬁﬂkkﬁnd of the present
| N\GIRHIRRa éfcﬁ’n%oém:'h[?%[faﬁ th ne aggé\?e?farqu&anules can be

present in entlon an eas ron
prepaTad vdthecaatings andehells, ssuatirdsnérterie enhtingsansiutherstweélhknown in

e rea efera y t he form of
the 8RS TRy (T4 Aisb BBIATS Bhac o RbSHs aishermae B iSyeBicomposition
thatcthey helease thet domipouniteofanepRsktmt ffvehiién BhEBRMHe additional
i nventjon and at | east one other pharnmaceutical agent

Phaggceidicaliagentdn erdelpyed Mapnek derastriey OBiambﬁddlng compositions that

t i N
CSJ&‘%% idihefio S R RIS Pk Bldkart a8 gep micro
encapsiated, orrﬂ if appr@pb;a'ecwtbmnegortmem(a‘dheabuvrabi@t:bned eXC|p|ents

S“@E*@nggé%q @?ms?drrr(')rg érﬁx%tlétrar%lon Inc! EI(IZPee {)%rsnweac!ew%cally acceptable
emulsions, solutions, suspensions, syrups, and elixirs. In addition to the compound of
the present invention or the combination, the liquid dosage form may contain inert
diluents commonly used in the art, such as water or other solvents, solubilizing agents
and emulsifiers, as for example, ethyl alcohol, isopropy! alcohol, ethyl carbonate, ethyl
acetate, benzyl alcohol, benzyl benzoate, propylene glycol, 1,3-butylene glycol,
dimethylformamide, oils (e.g., cottonseed oil, groundnut oil, corn germ oil, olive ail,
castor oil, sesame seed oil and the like), glycerol, tetrahydrofurfuryl alcohol,

polyethylene glycols and fatty acid esters of sorbitan, or mixtures of these substances,
and the like.
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parenteral or transdermal adm nistration may be
appropriate. According to the nethods of the
WO pooss4sen, when a conbi nation of a conmpound OPCT/IB2004/003522
present invention and at |¥ast one other
phar maceuti cal agent are adm ni stered together, such
adm ni stration can be sequential in tinme or
si mul taneous with the sinmultaneous nethod being
generally preferred. For sequential admnistration, a

oo o L RS DU 20 PR
Wettﬂg? iﬁﬁlesr,‘ ehalisibyindy @llfcfétﬁs%ﬂantdh@ agetis, swksdtsnisyl favarimghend

Is especially preferred that such
perfurdimgragentsat i on be oral and sinul taneous. Wien a

cogpound. of th [ ' itk
oS i, L SodidiF 6 he IBHERLN ATLAAE ot ARrERchlia S the
comgi_ﬂfé}i@ﬂ,% ay Nrtl“ﬁirgompbi%e saspending bgebis, Btglf,;, ethnxylatedjgostearyl
i fferent nethods. According.to t t .
alcofflo ROty BaRSRLe ST B SSRRe: TIRIATT GG Foluiose,
alunGeaR! rﬂéfahgﬂro%fde?béﬁﬁﬂﬁé‘,%é?fagdﬁ,earﬁd gagatarthyenhixureant these

at | east One additional armaceutical agent (referred
substandes, @nd thg like." conbi nation") is preferably

adpi_ni ' f ; i .
CoFBBIFbGRS lebbhl gpaladnltmtrgsiery compree
suppdsiteries oshich candeniieparteddry miinge cammaungtaf teipreseat invention or
a copfhindtan A PuE S RTINS St caf i SididEbocon butter

polyeHyIEHELHIES! or $UpHBEREY vAdx whRichHe Galid aeordinary room temperature
i ntraciSternal, intravaginal, intraperitoneal

but liquid @b betly. temperete apg dhersfarapnet iNiHRIEFIUN,PLY3RIRG! GGVity thereby
dr. [, bu asal, dosage form Conpositions
releg%ﬁs);}‘%? %"?‘g‘? 8%@ %%%‘SE'I i njection generally include
ph@oxage dbinsfot tepical Edabinistratian of theaapmeraundsrof the pr esent

._nhonaqueous sol utio di sper.si,on Su ' . : . .
e A3t ine SRR RS BEATh g, o opesiy
ageﬁ?seh'a%/%ohﬂir%%t@%rﬁ@p@Wd@Pé sprayl aRe nbialzmss. Brednigssare

of suftabl'e aqueous and nonaqueous carriers, diluents
adraised ender, sterilevesmditioasvithia phaenagauicalls peeapipble GaImgs) aid any

| = ! ! R@aRhic féMlulations,
ook SRSl EropR g Y A ol 0Bt o
eye(sibiphersts, pdwadersoand solutions are also intended to be included within the scope
of the present invention.

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

An amount of a compound of the present invention or combination of a
compound of the present invention with an anti-obesity agent is administered such that
an effective dose is received. Generally, a daily dose that is administered orally to an
animal is between about 0.01 and about 1,000 mg/kg of body weight, preferably
between about 0.01 and about 300 mg/kg of body weight.

Conveniently, a compound of the present invention (or combination) can be
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and i njectable organic esters such as ethyl ol eate.

Proper fluidity can be nmaintained, for exanple, by the
wWas@s0§4822 coati ng such as lecithin, by the nmai PCEENEK03522

of the required particle si38e in the case of

di spersions, and by the use of surfactants. These

conpositions may al so contain adjuvants such as

preserving, wetting, enulsifying, and dispersing

agent s. Prevention of m croorgani smcontan nati on of

e i AR Ko e S 174 A SRR (05, of BERITESund is ingested
wﬁ%b&i&ﬂ?i‘watéhbwm@ uTREebmpbRA kN LEdiIRIly ddt@recitb HAfking water,
may al so be desirable to includé isotonic

ke.
Pref@@%biw thediora,ad diawid, yiajer-solublediameetiater (sueh aamn adueous

' so]dt‘ﬁlﬁ%f aP\RIQ{e?%%ﬁﬂ)(I:%%%Igr ption of injectable

armaceut 1 ca sitions can be brought about by
t hé:om/entﬁntlaga cbspoepd bf theopredehtinventicnd®o cpmburatlom)t:an also be

st d | at, Sol i
ol Ay 4 B T S a b h ey Ao i AumalfesdgyPplegaent, also
refeinaddll totfs a pEMEIRI G coRBshtedtan il BemiR of B6hcaiidié oﬂ@@&gﬁnpound in a
forms, a conpound of the present invention or

carief b mereicommeniy @mpleedior thainclusian oidhe soest in ‘the feed. Suitable
car%%&‘ﬁﬁ%d%ﬂﬁcﬁ@éﬁl e éﬁé&l‘ BS Sr¥ter QhriGRd ﬁ\'e?fsg SUHCAL alfalfa

as sodiUmvcitrate or cl um phosphate
meali soyhreanamesl ceottoiresd(ad. rgeaISanﬂmi-hmeal lcaotcobeneal and corn meal,

OB L TR b, 58l s ROV S iRbial Bmpioved n
pougq} faleids, Appémulamy I@ffécm}e SHEr |s&hl§?@§;5éct|\?é?éﬁin?alfﬂééb HESF: that is, a
hupect ant s ycerol and the Iike);

Sm?'lﬁ f%JP@, Oh SHeR fRadag hagémeﬁ@@hfgtes unjferegdistributier et e compound in
the GiffsREA3EE \Anlé))cﬁt\ﬁ“l& e [5@91!)9%%I§6@éd:hPr%%%gwé gbrﬂﬁound is

certain conplex silicates i um’car
thoraugbly: blerded intai theoprenax and,esubsequgntjy, itz fefeldi r1n dimd rédpect, the

conlpekik Y beioee SraRFated Iapuian el Sirgsoybean oil

comi eil cottorebil ofll aaddle like) Mﬁmr@l/olﬁﬁI@Qﬁbﬁﬁb%bﬁleﬂﬂQn& Bfen blended
adsor bent s (t%&‘aé kaolin, bentonite and the
i

with m@égamglh alt w4l e PPPIES tr(qepl@porttcmscof corIPsupehin the
con%éﬁﬁéﬁ@t&e d%?g%s fﬁ/ﬁlﬁé}/ﬁﬁéﬁrﬁ?lgég mfd?'ﬁgh%@iﬂg{é %Bﬁ\lpﬁund in the
fini e‘eed neaybe Iadﬂlsamijby blehding, the lappchypsiade pfopontormafpremix with the

fee&‘ltdc' 8pfai'R rdess(?eg 'IJ 01! c&ng&erg S

High potency concentrates may be blended by the feed manufacturer with
proteinaceous carrier such as soybean oil meal and other meals, as described above, to
produce concentrated supplements, which are suitable for direct feeding to animals. In
such instances, the animals are permitted to consume the usual diet. Alternatively,
such concentrated supplements may be added directly to the feed to produce a
nutritionally balanced, finished feed containing a therapeutically effective level of a
compound of the present invention. The mixtures are thoroughly blended by standard
procedures, such as in a twin shell blender, to ensure homogeneity.

If the supplement is used as a top dressing for the feed, it likewise helps to
ensure uniformity of distribution of the compound across the top of the dressed feed.
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Solid conpositions of a simlar type may al so be used
as fillers in soft or hard filled gelatin capsules
w@giosg44sech exci pients as lactose or m | k sugaPCT/EBR004/003522

wel | as high nol ecul ar wei¥ht pol yethyl ene glycols,

and the like. Solid dosage fornms such as tablets,

dr agees, capsul es, and granul es can be prepared wth
coatings and shells, such as enteric coatings and

ot hers well known in the art. They may also contain

C PR PSSR, e AR R e RS0 f i Heaf AGBOSIA 8 ror
Imprbvvxgnéarpﬁme@mu it rétlafar@cgaﬁerargﬁ;breph cm?mmtmg al congisiing of the

del ayed manner. anpl es of enb

PfeS@ahwgmorbw&h erficien %@ow@a apireal geq Fﬁapgoé,,%mm _ahout 10° o
abOL?’tor r%’@ﬁ?ﬁ%fth@@orﬂ?b%&ﬂ}h@fégd Bewhikrm croencapsul at ed

appr opr w th one or nore of the )
abbhe prefatred nmetlicated pivine, sattlei gheep dod gget feedrgeniesally contain

I I d h I
oG TgReabob i ofitus SEn SHERBABRDT i bissan uRgRecN & ©
com@lniaXibh Ppertoa & fdddy thd eptirnencartipentTdr tiesthminaraially being about
invention or the combination, the liquid dosage form

50 torghouloihgamseer topiof fR8¢ts commonly used in the art,
SU‘?He ?ﬂéﬁ%& ol obltryXrifdorhabiis n%%ﬁee&é’ké\?élig‘ &in‘ﬂé}[\%%m $ to about

as for exa | coho
4001 lgsams @psilpraﬂecamso lapoett Hy1o abouldhAtgramstdiya camapeurdof the present

. al cohol I oate, propylene glycol,

mve%ﬁ@-%gﬂft%ﬂr@mg&bqr&)%%ﬁa’nd?ﬁg?ﬁyI formam de, oils (e.qg.,
coFbppsareatbral Admipisttation it aninhals,cthe cogmioimds lof tha present invention
oil, castor ojl, sesane seed oi | and . the I

(or caryiaatinn) roay bayenased it theyorm of grsste BBW ﬁ@ﬁ%@dm'nlstered as
an "?;‘I"‘é?ﬁ" lfs,u%ﬂg uh8bt ﬂ‘\e%kirfjoﬁ%?{e%d‘lfr 2P bP{HePahjmA IrmvPﬁbH i§&ease in

ese substances, and the |i ke.57 Besides such
lean meat demamit and mhmownpotsmtléamrrmh teafad patinis| apuight.

y’g %b p%é@éﬂ{a%? aé’m tge%loﬁgﬁ% ?%@%\]%éhfcﬁ :gg&fﬁ‘&gnt amount of a
conmuﬁdmf te ﬁl@@@hﬁmv@mﬂﬁ(m combinationitidprovige the dnireal WIth about
0. OW oquﬂ S?Qg%g}gggj&y af %Eiﬁ M%g&aa& g'Pheeegé rrend?l dosage for
poufiyN8%Heabaflic! 89845 Yo¥ts and domestic pets is in the range of from about 0.05
to about 10 mg/kg/day of body weight of drug.

Paste formulations can be prepared by dispersing the drug in a pharmaceutically
acceptable oil such as peanut oil, sesame oil, corn oil or the like.

Pellets containing an effective amount of a compound of the present invention,
pharmaceutical composition, or combination can be prepared by admixing a compound
of the present invention or combination with a diluent such as carbowax, carnuba wax,
and the like, and a lubricant, éuch' as magnesium or calcium stearate, can be added to
improve the pelleting process.

It is, of course, recognized that more than one pellet may be administered to an
animal to achieve the desired dose level which will provide the increase in lean meat

deposition and improvement in lean meat to fat ratio desired. Moreover, implants may
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al cohol s, pol yoxyet hyl ene sorbitol and sorbitan
esters, mcrocrystalline cellul ose, alum num
woredodlyenxi de, bentonite, agar-agar, and trageCHIB204/003522
or m xtures of these substaiices, and the |iKke.
Conpositions for rectal or vaginal adm nistration
preferably conprise suppositories, which can be
prepared by m xi ng a conpound of the present invention
or a conmbination with suitable non-irritating
|ents
a|30§8|,p i peda Eﬁl&j‘%%ﬁﬁ&eaa%s%&%lp@éatﬁ%%?ﬁehb'a E/{ﬁfw er to malntaln the

prop2e g I%t/eIthm@anynatltsdmdyerrperature but l'i quid at body
t enper at ur e, and thﬁre ore

v a}jlﬂ@} greqegmntvpntl% @Bxeeyg,ageg\(ar%ang @?érbgarpy ®atures. For the pet

ownéPBﬂ?él@ﬁﬁérfe)n whE $A8i%ed 1©iftreh8é Ié%b@@bndmmskwntt@ﬁfat from
e conpounds of the present invention and

pet animsis e instand invendion prpdderithegneans by Weudhthis Ma¥RE on
acc%égs&%gt 'Fgﬁ ?)?}ﬁ/\stt%rpggfﬁé{g F%\%éslﬁ'ggﬁér‘ss ﬁttlfﬂa%ﬁ%’f‘fha% method of the

S are
presendpiveatiar jiekisdeadert arimald thit eomhmnnldn@hﬂn sade prices from the meat
accept abl e carrier, and any preservatives, buffers, or
indusfi¥pel | ants that may be required. Ophthal mic
f OERHGirhEMS of ‘ﬁi/e?pt‘e's@hﬁﬁt?ér&ton ReVGIREEatedsy tﬁ@|f<bltdv\mli§‘p Examples It
are also intended to be included within the sc 'p
is tothesunsiarstond, howevari tbat thermbedimenisf thanygplighare not limited to the
spegﬁé &Haﬁg Ffﬁ%ggll':@‘{aﬁn_é{lé’sf %lﬂér%ﬁﬁtlmﬁ r at%fezyrf] V\@¥ Ee% k&SRR, Wr apparent
in Ilgmmﬁmmﬂstanf disblespree seone oherdinanpskithindthe @i nat| ons of

t he conpounds of the pres tion with
anti-obesity agents can bgg}é\t"tﬂ{ﬁe@d orally or

NONyER épéc(f%dgetheRMse Nit@dihh Phateridie sA8Qentrally akailable from
corrpound of the present i nvention or conbi nat i S)n of a

conuoﬁp@ﬁaumesmehm%%lgﬁ@h Cheetgals FonMiwaikeg, VY1) gnsasier
Syn?rgeesgé \}téc:‘{ %@é@; 'i-ﬁ Aér&%@r&ggﬁ Sﬁalﬂ F@J)égﬂmgﬁ?igge%hemlcal

ered

Corapanhy, \ td. o(Camwali rﬁdglar&zd)bTétIgmfeSmemdlat(PﬂnoatoanNJ)abbthStraZeneca
1, 000 f bo preferably between about
Phasinggey &%Qﬁﬁ'g of body wei ght .

General Experimental Procedures

NMR spectra were recorded on a Varian Unity™ 400 (available from Varian Inc.,
Palo Alto, CA) at room temperature at 400 MHz for proton. Chemical shifts are
expressed in parts per million (5) relative to residual solvent as an internal reference. The
peak shapes are denoted as follows: s, singlet; d, doublet; t, triplet; g, quartet; m,
multiplet; bs, broad singlet; 2s, two singlets. Atmospheric pressure chemical ionization
mass spectra (APCI) were obtained on a Fisons™ Platform Il Spectrometer (carrier gas:
acetonitrile: available from Micromass Ltd, Manchester, UK). Chemical ionization mass
spectra (Cl) were obtained on a Hewlett-Packard™ 5989 instrument (ammonia ionization,
PBMS: available from Hewlett-Packard Company, Palo Alto, CA). Electrospray ionization
mass spectra (ES) were obtained on a Waters™ ZMD instrument (carrier gas:
acetonitrile: available from Waters Corp., Milford, MA). Where the'intensity of chlorine or

bromine-containing ions are described, the expected intensity ratio was observed
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Conveni ently, a conpound of the present invention (or
conbi nation) can be58 carried in the drinking water so
wo bas/ossseher apeut i ¢ dosage of the conpound i s PeERDEH03522
with the daily water supplél. The conpound can be
directly netered into drinking water, preferably in
the formof a |iquid, water-soluble concentrate (such
as an aqueous solution of a water-soluble salt).
Conveni ently, a conpound of the present invention (or
combi nati on) gan.,,al so be added directl vl ®ithe feed, .
(apPEaTBatE, 34105 SCURC-PORAINIG GRS FHA ] TRl ~BpEPEAEAg ions) and

the iftenSity & difly #& Ibw??tﬁha%s RSERighveRY. 1R RBAR Gtk OnlyrepresEntative 'H

or concentrate o e conpound in a carrier is nore
NMR peaitsrdng givenl. dWiSpefalis ardieeponterder dhexsmplae. &pdinal oations were

ool fiiph35%s ST boRTnELS (bR ety .

Well@§|@}/,a MAPUSIAG e BEdiunCD 1ihe 76 e&89Qirh) atethé indi¢atee éspétature and are
meal, corncob neal and corn neal, nolasses, urea, bone

reparied|as faklawsiode? 3l cancestration (¢ 29/ 18PN ARFoIANYEnp| oyed
in_poultry feeds. articul arly .ef i | .
 nCBFEbEEGa e LA el R S Bl pbfta0 um
J.T. kb Phihstitg NI pecsilidh &ef 80 (ERY Séisacdd MaGishstawh o) in glass
di stribution of the conpound in the fini shed]_feed Y th,
colupiscor i fréaghr 4hBiotage B elerans (I5Cefe-aBGIon. el HIdss iRy nitrogen
preésﬁgé.hor oughly bl ended into the prem x and,
su

Sequently, the feed. n this respect, the conmpound
mafhbd sHdispestitatedt Heysaalle-8ecarboxylis @icidagster slarting materials were

prepaad cRpaTReedgrS AabopyR i osSsaipen B DTG 190,624,041
(Ex%nﬁgié l?é].g?fiﬁ‘ihé\'ﬂébdrﬁl%r?@lmbmyl 142 Wi dithibrophieplyS-@it-etlorophenyl)-

proportions of conmpound in the concentrate
1H-pyrazelgphbaoxylai@.de vari ati on since the amount of the

CO . . . . .
o1 qndtafofig SBEuc] BIoVRRS o RSty B xS Ol intepmediates
thaff ey beaisetiimite syniiessis eficorapelindsf ofdbenpoesent inveglion.

pot ency concentrates ‘may,he bl ng d by the feed

manuf acturer with protei S%ﬁé'a ¥rier such as
Prep @i br YitbriB@htc2 P Br6/naes-(4EmbFopheayliasEr¢Hietbphbayip.1 H-

0 produce conc rated supplenents, which are
az0/e-Betasbexuli hEthvl Estardh @)y animal s. n

0O

Br
PN
O
¢ a

N/N

cl

(I-1a)

Bromine (15 ml, 294 mmol) was added in one portion to a cooled (ice/water bath) -

stirred solution of 5-(4-chlorophenyl)-1-(2-chiorophenyi)-1H-pyrazole-3-carboxylic acid
ethyl ester (26.6 g, 73.6 mmol) in acetic acid (300 ml). After 45 minutes, the reaction
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such instances, the aninmals are permtted to consune

the usual diet. Alternatively, such concentrated
waapplersent s nay be added directly to the feedP@DIB2004/003522

produce a nutritionally bat2anced, finished feed

containing a therapeutically effective |evel of a

conpound of the present invention. The m xtures are

t horoughly bl ended by standard procedures, such as in

a twin shell blender, to ensure honogeneity. f the

t p d f f ' .
was EPRRAEESH it B e Sl e PR 8o 5 yphdy ana e
in véchué té QFFBRLNG tie smSpduUTRl (10R) 8k atu@ﬁ\wem edidredgofid 29.6 g.
Drinking water and feed effective for increasing | ean

nmeat deposition and for inproving |lean neat to fat
Pregdtaliéh 8f /ﬁte"’ﬁ b |5V PERRPS SHEAW- 11 2L ABr b HEPR PRy RT H-pyrazole-
Te Prese MVENLT O Wt a surl Tl CI ent anount ot :
3caabmxv$bﬁo&bﬂtm/bEsteM-ﬂe) from about "3 to about 500 ppm
of the conpound in the feed or water. The preferred
nmedi cated swi ne, cattle, sheepgZandQyoat feed generally
contain fromabout 1 to about 400 grams of a conpound
of the present invenjes mer ton of
feed, the optln‘{fI /hee ani mal s usually
bei ng about 50 ‘

i nvention (or conbination ton of feed. For
parenteral adm.nistration ahi mal s, the conmpounds of
the present invention (or conbination) nmay be prepared
in the formof a paste or a(b#h) et and administered as

a0 A ERLER o A BN L6 HI8G b dAB RN 20ehId /B BAT 1 PlpyfaEole-3-

carlstsgme 'abidcéihﬁll”é%téﬂp’f DigPgnt 1 Igmhma)ntrrm@tlvmwtm 47 .0rrat,i28.8 mmol)
i S sou ener a Egr ent er al a m ni

and tﬁV@kt@%@hpnylég%mn%Pa Qi (O @rﬁ BTl tm @N‘Fp“? mi) was heated
at 1995@ ‘?% ﬁcf)urjsh%h%rd'é?ﬁ %bldt@\’l%é &fbléd) rpa?lﬁl&’ie@ﬂiét\%én ethyl

e aninal wth a bout
ether@wa@mh& avdariic tayensiaghed ofitht tbrmed dugd (Naﬁs@«)eam#mentrated in
vacuo%o %ﬁorc? a.semi-solid. This semi-solid was stirred with cyclohexanes (35 ml) and

filtered to afford the title compound (l-1b) as a white solid, 3.0 g.

Preparation of Intermediate 5-(4-Chlorophenyl)-1-(2-chlorophenyl)-4-formyl-1H-
pyrazole-3-carboxylic Acid Ethyl Ester (I-1c):
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poultry, swine, cattle, sheep, goats and donestic pets

is in the range of fromabout 0.05 to about 10
worguokgies2y of body wei ght of drug. Paste for muPEI/IB64/003522

can be prepared by dispersigig the drug in a

pharmaceuti cal » acceptable oil such as peanut oil,

sesane oil, corn oil or the like. Pellets containing

an effective anount of a conpound of the present

i nvention, pharmaceutical conposition, or conbination

can be prepared by adm xi ng onpound of the present

i nvention or combination wi th18) di | uent such as

car/b Q¥Rion %@sr(u%ldf@ﬁherﬂllw (ﬂ%hldr&ﬁ%er@l)fh-@ln‘yph)ﬂlggﬁﬂiole -3-

such as magnesi um or cal’cium stearate,” can
carbeplic\asid athypesteel-1b (2. grgoaeﬁs,mmql),|0§mlwm tetsaxige (8 mg, 0.08 mmol)

and @Crﬂgmﬁg%%wgﬁrﬁe Nﬁé)ﬁ%& ?mﬁ‘ g‘r’ %élgfn c?]ﬁ%ar%zg%rrgglwqaotse% (6 ml) was

stirfeevatl ambienhtempdrajurefordd hdues, then sadizin petiedate (tAy, 75 mmol) was

adcgggg Sia 'r?'rf\l}ﬁfmd I 'Wﬁ%ﬁ{éhn l e atl})égﬁ:gﬁg\t@srﬁuiteod with ethyl

acaigtel Q00 G, itefdl AP soIRRS wadHEY 2>£ Wﬂﬁ*e'ﬁ%mbcél%lté 0fhé Rombined
order to maintain the proper drug |level in the

fi ltratﬂsmres/vwm,d wnﬁhwatﬂreb@iﬂ drigd éNﬁe%@anﬂﬂ @@v-@naated in vacuo to
aff G LIRARALS m& %6!.&@&&4 QAR hoFRFaxérne% Iﬁ,ggb‘%ﬁed’,rﬁltered and
veterinari an 0 W shes to I ncrease [eanne and/ or
drigd imvaouedotagidrd thie titlecoonpedunan(i-te) as attae sohd;tmg.
i nvention provides the neans by which this may be
acconpl i shed. For poultry, beef and sw ne breeders,

Préparbticipdf Bferfedidlé 5t ORBraphehpB- 1P(2esdfophBN PYLRIroXy-1H-
y| el ds I eaner ani mal's that command higher sale prices

oler3arhes g EbyhEstenfkddi-ment s of the present
invention are illustrated by the fobhl ow ng Exanples. t

is to be understood, howeverHQ he enbodi nents of

the invention are not ‘ CiN c details

of these Exanples, a ions thereof will be
known, or appareﬁ% ‘ i nstant discl osure,
to one of ordi nary ski t. EXAVPLES

(-1d)
To a stirred solution of 5-(4-chlorophenyt)-1-(2-chlorophenyl)-4-formyl-1H-pyrazoie-3-

carboxylic acid ethyl ester |-1c (2.2 g, 5.6 mmol) in dichloromethane (22 ml) was added
m-chloroperbenzoic acid (2.9 g (50% purity), 8.4 mmol) and the resulting slurry was
stirred for 6 hours. The mixture was diluted into ethyl ether, washed with half-saturated
aqueous sodium bicarbonate, water, brine, dried (Na,SO,) and concentrated in vacuo to
afford a yellow solid, 3.5 g. To a slurry of this material in methanol (20 mi), was added
triethylamine (1 ml) to produce a solution. After 45 minutes, the reaction was
concentrated in vacuo to afford a yellow solid. This material was purified by silica gel
chromatograpy (Combiflash instrument, 120 g silica gel column, 5-25% gradient of ethyl
acetate/hexanes to afford the title compound (I-1d) as a yellow solid, 1.5 g.
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Unl ess specified otherw se, starting materials are
generally avail able from comercial sources such as
wo@sioefs2Chenm cal s Co. (M I waukee, W), LancasPE&r/1B2004/003522
Synthesis, Inc. (Wndham ®H), Acros O ganics
(Fairlawn, NJ), Mybridge Chem cal Conpany, Ltd.
(Cornwal I, England), Tyger Scientific (Princeton, NJ),
and AstraZeneca Pharnaceuticals (London, England).
General Experinmental Procedures NVR spectra were
recorded on a Varian Unity(tn) 400 (available from
Varian Inc., Palo Alto® CA) at roomtenperature at 400
'VHIZhé flﬂloﬁ/ﬁ@ @éscnﬁbe aihGiterrsdtivetpgoeedure )fanthespeelparatlpa of s

on relative to r dyal I e as_a
InterRciathZH4rh BrGpeBy k2 g bR a2 hikgo ﬁfs‘f@?iaa@e 3-carboxylic
f inglet; d, doublet; t, triplet;
Acid E)[h#ll()&ﬁeré 1r?ZI t| pI et bs br oald Si ngI et 25 t

Fisons(tmPlatformIl gpectrgneter €1 gas:
acetonitrile: availablg fro Mcro A ,

Manchester, UK). Chem ¢ 5 spectra (d)

wer e obt ai ned .~ ; 5989 i nstrunent
(amoni a ioni zation, PBMS: avai I abI e from

Hewl ett - Packard Conpany, Pafl®al t El ect rospray

' OW) %\a\:;do%‘ﬂ @g‘i &Pl%ﬂt&ﬁhtﬁ)lﬁ%f 2"@%8@\2@'1 @e@o%em 6-dione (78.5 g,

rument (carrier acetonitrile
0. 54avue|)|nablohlo‘romethmee(260 Gu) was aﬂﬂleﬂmyddmma()l OSWQd@wn@e over a 30-

mind{E st Soich S ebictoni SeR) ERakRE 80 o, B3 Fefim

dICh(@@ﬁl@ﬂi‘dﬁ@%@bXﬂ@ whsfalfde@ldroﬁhtséo Mthal rieoigort midguenslad stirred for 1
for r-containing ions) and the intensit

houpal @ 3, Nech omincrall wasemaVat ah sHmBe B aatisn ap additional 2
hourt %’cﬁ@ﬁw%lx’l’tﬁ Sy F& o@éPZIQ'hy@rbch'}@loné‘@& %acﬂ/%e layers

for a rotations
sepdmteﬂ and b aquen@dakerrvﬁasmend(wm Qwhlqm@matham@t(érx 150 mi).

cork 4B BB I VA e BNy OB) 25 0,

brink CaME] ?ﬂé&@l{)‘@ﬁd %bﬂcénﬁﬁélé@ aflvaqid ol dfford al <)@,
concentration (c = 100 m ), and sol vent O% H
chribeeanaigriabeltaings ag@vemuwepnn sthangl (1 lit eated to reflux for

3 h&Pits BhEh@bdldd &t &ilcehfttdd in vacuo. The oily residue was fractionally-

distilled under vacuum to afford the title compound (I-1a) as a clear oil, 108 g.
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JT. Baker, Phillipsburg, NJ) or Silica Gl 50 (EM

Sci ences(tn), G bbstown, NJ) in glass colums or in
wo-b@si44802 Bi ot age(t m col ums (I SC, Inc., Shel tpPer/1B2004/003522

under |ow nitrogen pressur® The ,5-disubstituted

1H pyrazol e-3-carboxylic acid ester starting materials

wer e prepared using procedures anal ogous to those

described in U S. Patent No. 5,624,941 (Exanple No. 1)

for the preparation of nethyl

1- (2, 4-di chl orophenyl ) -5- (4-chl orophenyl ) -

1H pyrazol e- 3-carboxyl ate. The follow ng section

PreBir%b 8 B ISR Btzﬂ 4 M‘ﬁl 32- -dhistbphenyl)-hydrazono]-3-

€ use e synthesis of
oxobuaiyyic AcatsEtiy] Ebls;ﬂt&)ént i nvent| on b nt er nedi at es

Preparation of Internediate 4-Bronp-5-¢f-chlorophen
yl)-1-(2-chl orophenvD- Hpyrazol e- 3-cdrboxylic Acid

Et hyl Ester (1-1a) Br (Ha) Bromn o M, 294 mol )
was added in one portion to a co ce/ water bat h)

stirred solution of
5- (4-chl orophenyl) - 1- (2,chl or opheyys
rboxylic acid ethyl
acid (300 m). Aftge
concentrated in vA

1H pyrazo) e- 3-ca
esyer (26.6 ¢ 73.6 mml) in acetic
4 the reaction62 was
slurried in diethyl
ether (100 m), f M a dried 11 vacuo to afford
the title conmpound u/) as R=
solid, 29.6 g. Preparation of Internedi ate
5- (4- Ch\ or ophenyl ) - 1- (2- chl or ophefv 4-vnyl - 1H pyrazo
| e- 3-carboxylic Acid Ethyl Estef (1-1\b): O (1-1b)
A sol ution of
4- br onmo- 5- (4- chl or ophenyl ) - xhﬂgychlorophenyl) 1Fprraz
ol e-3- carboxylic acid ethyl ester 1-1

noA polutien lofi sgdiummitrite 3. (1'9 @O,ﬂ mmgol) ig vmx]tg[ 12 §ml) was added
dropwise over an hour period to a cooled (0°C), stirred solution of 2-chloroaniline (6.4 g,
50.4 mmol) in acetic acid (50 mi)/water (7 ml). Thgn a solution of 4-(4-chloro-phenyl)-3-

oxo-butyric acid ethyl ester (10 g, 42 mmol) in acetic acid (30 ml) was added dropwise
over a 30-minutes period to produce an orange slurry (20 ml of water added to aid
stirring). After an additional hour, the mixture was filtered, solids washed with water and
air-dried. Solids slurried in ethanol (75 mli) for 30 minutés, filtered, solids washed with

methanol and dried in vacuo to afford the title compound (I§2b) as an orange solid, 11.0

a.

Preparation of 4-Bromo-4-(4-chlorophenyl)-2-[(2-chlorophenyl)-hydrazono ]-3-oxobutyric
Acid Ethyl Ester (I-2¢):
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and tetrakistriphenyl phosphi ne palladium (0.7 g, 0.6
mmol) in DMVF (12 m) was heated at OC for 18 hours.
wabh@smdask2 sol uti on was cool ed, partitioned beteEIB2004/003522
ethyl ether/water, the orgaic | ayer washed with
brine, dried (Na SCU) and concentrated in vacuo to
afford a.sem-solid. This sem -solid was stirred with
cycl ohexanes (35 m) and filtered to afford the . title
compound (1-1b) as a white solid, 3.0 g. Preparation
of Internediate
5- (4- Chl or ophenyl ) - 1- (2-chl or ophenyl ) -4-f ornyl - 1HDyr az
ol e- 3-carboxyHc Acid Ethyl Ester (y1-1c):63 (1-1C) A
solution of -”-chlorophenyG i -"-chf or ophenyl H vi nyM
H pyrazol e- 3- carboxylic acid ethW ester 1-1b (2.9 g,
7.5 mmol ), osmumtetroxide (8 ng, ¥W==68 nmmol ) and
N- net hyl nor phol i ne- N-oxi de (1.1 g,/8.2 muol) in

di oxane (24 m)/wate R\ Rs—3tirred at anbient
tenperature for howy gdi podate (16 g, 75
mmol ) was added and i ng was cgntinued for 3.5

hours. The thick slu ¢d with ethyl acetate
(100 M), filtered and s #Nds washgd 2x with et hyl
acetate. The conbined filYrates weye washed with
water, brine, dried and concentratied injvacuo to
afford a solid mass. The solids wele sy/rrled in hot
hexanes (30 m), cooled, filtered and dried in vacuo
to afford the title conpound (1-1c) as ytan solid,

2.2 9. Preparation of Internedi ate

5- (4- Chl or ophenyl ) - 1- (2- chl dt8ghenyl ) - 4- hydr oxy- 1Hpyr a

Z Ol 'K stu?(’eg @[upw l -glf-é‘f‘lbr%p[ﬁtewl5-2§%é-%ﬁlo%ptge%l )-r(ngzono] %—oxobutyric

irred so

aCIBetmfl ebleoi-gbl{¢dylg, zsmammm cgppsnill) brédmidy (rI)B|4= QJ‘E@BYnﬁmoI) in

ethﬁlﬁq)q%tat]er(%&é gﬂﬁé}lé@&ﬁ%ﬂ@e&% vyﬁ%s F\%@S@Ségoc s?or 3 hours Reaction
mbite eI QPR P RIfal th%%bﬁ cﬁ@to@na@e&@@e’%ﬁh’ Wats}‘u) \ﬁltrf'cﬁ’@iﬁéfbrm The

and the resulting sl urr% was stirred ours
flltrﬁtexwa$ dilytad wiih chcidqrqnm ape Hyashadhwith wm‘nbdnw drfed (Na>SO4) and

e Y A T

Preparation of intermediate 5-(4-Chlorophenyl)-1-(2-chlorophenyl)-4-hydroxy-1H-
pyrazole-3-carboxylic Acid Ethyl Ester (I-1d):

A mixture of 4-bromo-4-(4-chloro-phenyl)-2-[(2-chloro-phenyl)-hydrazono]-3-oxo-
butyric acid ethyl ester (12.1 g, 26 mmol) and sodium acetate (10.8 g, 130 mmol) in
methanol (100 ml) was heated at reflux for 4 hours, cooled, concentrated in vacuo and
the residue partitioned between ethyl acetate and water. The organic layer was washed
with brine, dried (Na,SO,) and concentrated in vacuo to afford a solid. A slurry of this
material in cyclohexane was heated to reflux and allowed to stir at ambient temperature
for 2 hours, and filtered to afford the title compound (I-1d) as a yellow solid (I-1d), 6.5 g.

Preparation of Intermediate 4-Allyloxy-5-(4-chlorophenyl)-1-(2-chlorophenyl)-1H-
pyrazole-3-carboxylic Acid Ethyl Ester (I-1e): '
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afford a yellow solid, 3.5 g. To a slurry of this
material in nmethanol (20 m), was added triethylam ne
W@ 200540)482D produce a sol ution. After 45 m nut eBCT/IB2604/003522
reacti on was concentrated i1 vacuo to afford a yell ow
solid. This material was purified by silica gel
chromat ograpy (Conbiflash instrunent, 120 g silica gel
col um, 5-25% gradi ent of ethyl acetate/hexanes to
afford the title conpound (1-1d) as a yellow solid, .5
g. 64 The foll ow ng describes an alternative procedure
for the preparation of
| nt er nedi at e_5- (4- Chl orppheny}) - 1- ( 2- chl or ophenyl ) - 4-h
ydr oxy- 1H pyr azol e- 3- carkgxyl I'dyActrd Et hyl Ester
(1-1d). Preparation of Intlernediate
4- (4- Chl orophenyl ) - 3- oxo- kot yrj N Acid Ethyl Ester
(I~2a): .d (l-2a) To a cool&d (NC), stirred solution

dene (78.5 g, 0.54

nmol ) in dichloronethane
(105 m) dropw se over 2
of 4rchl or ophenyl acet yl
di chl oronet hane (150 m
reacti on m xture was
cooling bath was renpoved, and stirring was continued
an additional 2 hours. React(l-de)ni xture was poured

- JneTo AR B riaRGE L8 Rl ptehm A RIMERERLA hif\yes added
S ey o o rote dAbdohiic acid ethyl
ot RAQ I g0 g iahd tiedimieig v Agtaled Kiasmiraresy Al
brdhh&éi(@.qqnﬁb%/nﬁr};{(@)fswéé %Eé@%na Rt idARad c&ﬁtir{deg%} 4.5 hours. The

heated to reflux for 3 hours, then cooled an
reagiae satutian adsidilutettintn ethiybaestate, washediwithawater (2x), brine, dried

' [ SLd kI Ma . to afford title .
(VSRS SR UISHA WO o P ARSI R o horane o
34@fnd. nThis meateddlavas taken onto the next step without further purification.

4- (4- Chl or ophenyl ) -2-[ (2-chl or oDhenyl ) - hvdrazonoJ- 3-
oxobutyric Acid Ethyl Ester (I-2b):

Preparation of Intermediate 5-(4-Chlorophenyl)-1-(2-chlorophenyl)-4-(2-oxoethoxy)-1H-

pw se. The

pyrazole-3-carboxylic Acid Ethyl Ester (I-11):

Cl

(1-1f)
To a stirred solution of 4-allyloxy-5-(4-chlorophenyl)-1-(2-chlorophenyl)-1H-

pyrazole-3-carboxylic acid ethyl ester |-1e (337 mg, 0.8 mmol) osmium tetroxide (53
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I (1-2b) A solution of sodiumnitrite (3.4 g, 50.4

mol) in water (15 m) was added dropw se over an hour
w@ersotse a cooled (O C), stirred sol ution of PCT/IB2004/003522

2-chloroaniline (6.4 g, 50684 Mol ) in acetic acid (50

m)/water (7 m). Then a solution of

4- (4-chl oro- phenyl )-3- oxo-butyric acid ethyl ester

(10 g, 42 mmol) in acetic acid (30 m) was added

dropwi se over a 30-m nutes period to produce an orange

r S BT Bl SN P P 0 o, o
mmdeffiﬁrlﬁgx id gcﬁ’n\ﬁ;)ﬁ?at@ﬂ 8inil) Uaisefirredaltiatitbishtiteripedature for 18

anol (7 _ or 30 mnutes, filtered, solids .
hoursathieacsodiun periedatardi7 Girid1 amebl was addegoAndstring ws; gpatinued

for 3};1? éélgrlsg%gﬂ'@g SirPRds Afufed WEREES SQ8th (1804ng, filtered and solids

wash@f arevith\tyilasetaibe Thecanitired: fillratesDivere zasielt with maters brine,
drie@,m%%% gna ,qéf)lc%@trEattgg Iin \I;as&?or to(allffozrg a)n oeil6 éiligé 69 crﬁ"omatography

% SRBRINES) aBolded-thb itige @phfydwnii-(hIfrazooobridssfoam, 130
(25/§§S@%e%%gci d et t?%/la gster (10.0 g, 26 r$m3|) and
mg.copper(l1) bromde (13.4 g, 59.8 mmol) in ethyl

acetate (100 m)/chloroform (100 m) was heated at 60
C for 3 hours. Reaction m xture cooled and filtered

The ;_'I

triflugreethylamino)-g{hoxy] 40lEsJ-CatoXyiic ACId LTV f
vacuo to afford the tiFtle conpound (I-2c) as a red
oil, 12.1 g. Preparatijon of internedi ate

5- (4- Chl or ophenyl ) F —¢hl or ophenyl ) - 4- hydr oxy- 1Hpyr a
zol e- 3-carboxylic Acild Ethyl Ester (l-1d): A m xture
of

N
4- br ono- 4- (4- chl or o- phen T‘) - 2-[ (2- chlf@r o- phenyl ) - hydra
zono] - 3- oxobutyric acid hyl ter (12.1 g, 26 mol)
and sodi um acetate (10.8 g,y 130 in
O
/
N Cl

Cl

(I-1g)
A solution of 5-(4-chiorophenyl)-1-(2-chiorophenyl)-4-(2-oxoethoxy)-1H-pyrazole-

3-carboxylic acid ethyl ester I-1f (40 mg, 0.1 mmol), 2;2,2-triﬂuoroethylamine (14 mg,
0.14 mmol), sodium triacetoxyborohydride (30 mg, 014 mmol) and acetic acid (6
microliters, 0.1 mmol) in 1,2-dichloroethane (0.5 ml) was stirred for 18 hours. The
reaction was partitioned between ethyl acetate/saturated aqueous sodium bicarbonate,
the organic layer was dried (Na2SO4) and concentrated in vacuo to afford the fitle

compound (I-1g). This oil was taken on to the next step without further purification.



nmet hanol (100 m) was heated at reflux for 4 hours,

cool ed, concentrated in vacuo and the residue
w@aoosiosdsened bet ween et hyl acetate and wat er. A¢EIB2004/003522

organi c | ayer was washed wi&®h brine, dried (Na S ) and

concentrated in vacuo to afford a solid. A slurry of

this material in cycl ohexane was heated to refl ux and

allowed to stir at ambient tenperature for 2 hours,

and filtered to afford the title conpound (1-1d) as a

Y P of
Prdnarg ﬁ%aﬂ%' O mistiae - (42CRIoT phensh -5 harchhenyl)-4-[2-(2.2.2-

y
a slurry of sodium hydrlde (39 g fof 60%|n 0|I) in
DVBO (2.4 m) was added
5- (4-chl or ophenyl ) -1-(2-chl or ophengl ) - 4- hydr oxy- 1H pyr
azol e- 3-carboxylic acid ethyl &ster 1-1d (300 ng, 0.8
mol ) and the m xture was agitaned for 45 m nutes.
Allyl bromde (0.1 m, 1.2 mo)) was added and
stirring was continued for 4.5\hours. The reaction
solution was diluted into ethyl)acgbate, washed with
water (2x), brine, dried (Na ) and concentrated in
vacuo to afford the title conpoaund (£<%@) as an orange
oil, 340 ng. This material was pakgh onto the next
step without further p ' i [
I nternedi ate
5- (4- Chl or ophenyl )& or opheényl ) - 4- ( 2- oxoet hoxy) -
1Hpyrazol e- 3-carboxylic Acid E E&t er (1-1f (M)
To a stirred sol ution of : .
4-al | yl oxy-5-(4-chl orophenyl) chl or ophenyl ) - 1Hpyr
azol e- 3-carboxylic acid ethy er 1- 1ﬁcﬁ337 ng, 0.8
nmol ) osmumtetroxide (5368 microliters of a 0.15 M
soI ution in water) and N netfylhjor phol i ne- N-oxi de (120

ot At ol Bl R A R lareR 2o ur

triffoeroetiAmind)- &h@)éy]& H-pyrmzbbe Mérlﬂﬂ(‘?ﬁ@'aéﬂ @iy | Iersférm_gtgvvas mg, 0.1

continued fo The thick slurry K
mmpk) ﬁnétﬁwwla%@e%%@fﬂ fLQ)@ ) n ethﬁn@le(ﬂéﬂl) ms fbaﬂt%at 50°C for 2 hours.

Thégshamh |;(\£j‘h6r{“w§§ I&X{Jbﬁ?ﬁ%@fﬁ@d wifhEcdEERiraRE dduebl8h§drochioric -
W th water, brine,

wer e washe
acid, and concentrated in vacuo to a solid. These solids were slurried with ethanol,

filtered and the remaining mass was washed with additional portions (2x) of ethanol.
The combined filtrates were concentrated in vacuo to afford the title compound (I-1h),

which was taken on the next step without further purification.

Preparation of Intermediate 2, 2-Diﬂuorq-propionic acid ethyl ester (I-3a):

O
Eto/lg(
FF°F

(I-3a)
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dried (Na SCU) and concentrated in vacuo to afford an

oil. Silica gel chromatography (25% et hyl
waecwsassihexanes) afforded the title conpound BCFIE2P04®3522

a colorless foam 130 ng. PWeparation of internedi ate

5- (4- Chl orophenyl ) - 1- (2-chl or ophenyl ) -4-f2-(2, 2, 2-

trifluoroethyl am no)-ethoxyl ~1H pyrazol e- 3-car hoxylic

Acid Ethyl Ester (1-1 ) (My) A solution of

5- (4-chl orophenyl ) - 1- (2-chl or ophenyl ) - 4- ( 2- oxoet hoxy) -

0. 1 irgarmmoi S Riore 4E651 20 Hiun gl gddseidfopmite to stied,

cotﬂH@ ka°c) sl wyrdvata cet X 850 AL 'c;ﬂ\% r@é@tld)?lﬂ wa@.]éHOWEEi' th warm to

and acetic acid (6 mcroliters, O,
ambjend teApeiateieeenigit, Hram quensbed thyrsl@ulymwnn@ \ver amhee/water
c i t-mee . .
mnggget én#oogx \;%?cggflth otlétﬂ %QQ@ e Brg%b%r%aosrﬁea as washed with brine,
dried (4miSO4) ay\drcmaenmteda‘n (/M:UOSCT He mwltmgrmemas faetlonaily distilled at

an%%lft%gégghl?%a? 1[031 {%)ﬁgﬁ o] c&g‘q&g 1#@?@-5}@{2'5 a colcl)rless oil, 55.6

gmpurification. 69 Preparation of Internediate

5- (4- Chl or ophenyl ) - 1- (2- chl or oDhenyl ) - 4-12- (2. 2. 2-
1H—pyrazo|e 3-carboxylic
¥ C ated? 2-hydioxy iyl kpsastienarmsed]-3b):
5 (4- chlorophenyl) 1 (2-chl orophenyl)-4-[2-(2, 2, 2-
trifluoroethyl am no)-ethoxy]-1H pyrazol e- 3-carboxylic
acid ethyl esterl-1g (48 ng, 0.1 ) and 6 N aqueous
KOH (0.1 m) in ethan®dO(1 heat ed at 50 for2
hours. The reaction solution whs co¥ed, acidified
with concentrated aqueous hydrbbhForiE aci d, and
concentrated in vacuo to a 36 9 These solids were
slurried with ethanol, filte gﬁ and the renmai ni ng nass

was?2 \@ebifiadrospidpicrid atidmtayl eptari3and0(12y) 7®@mnsdlhaasladded
dropwise to stirred, cooled (0°C) ethanolamine (4.4 mi, 70 mmol) and the resulting

trifluor oet hyI am no} e;]hoxyl

solution was allowed to stir at ambient temperature for 4 hours. Concentration of the

reaction mixture in vacuo afforded the title compound (1-3b) as a solid, 11.2 g.

Preparation of Intermediate 2-(2,2-Difluoro-propylamino)-ethanol (I-3¢):

NI

HF °F
(I-3c)

To a stirred solution of lithium aluminum hydride (5.5 g, 146 mmol) in diethyl
ether (85 ml) was added a solution of 2,2-difluoro-N-(2-hydroxy-ethyl)-propionamide
(11.2 g, 73 mmol) in diethyl ether (55 ml) dropwise at such a rate to maintain a gentle
reflux. After an additional 1.5 hours, the reaction was quenched with sodium sulfate
decahydrate, diluted with ethyl acetate and allowed to stir for 18 hours. The mixture
was filtered with the aid of diatomaceous earth, washing with ethyl acetate. The filtrate

was concentrated in vacuo and fractionally distilled (11 torr, collecting fractions distilling

. at 75-88°C) to afford the title compound (I-3c) as a colorless oil, 4.5 g.



The conbined filtrates were concentrated in vacuo to

afford the title conpound (1-1h), which was taken on
W b@snetse2 step without further purification. PCT/IB2004/003522

Preparation of Internediate12,2-Di fl uoro-propionic

acid ethyl ester (l1-3a):70 (D ethylam no)sulfur

trifluoride (125 g, 780 mmol ) was added dropw se to

stirred, cooled (O C) ethyl pyruvate (71 nl, 650

mrol ). The reaction was allowed to warmto anbi ent

t enperature overnight, then quenched by slowy pouring

over an ice/water m xture and extracted with diethyl
Pret het[. 'I;chle organi c phase vvashvvashed with brine dir7i ed

gRakatian o qiaie Ml ANGINH |16 HH g (

5 colorless oil, 55.6 gm Preparation of Internedi ate
2, 2-Di fl uoro- N (2- hvdr oxycet hyk) - pCHgClofdds de (I - 3b):
(1-3b) 2,2-Difluoro-propion¢ achd ethyl ester |-3a

s to stirred,

0 mmol ) and the
stir at ambient
tenperature for 4 hou gyt ration of the reaction
m xture in vacuo &lforged/ the |title conpound (I|-3b) as
a solid, .2 g. Preparation g er'medi at e
2-(2,2-D fluoro-propyl anm no) anol (1-3c): (I-3c) To
a stirred solution of lithiumalum num hydride (5.5 g,
146 mol ) in diethyl ether (85 m) was added a
sol ution of -3d)
2, 2pGifroH @hi : - RLARLRISHEHH-4- -1H-
73 mmol ) | nlset_(:‘iji}hetbﬁ;/It‘(yzcet{h(l’plécg?S F?{Se?wr)ﬂ)si @d@ggﬁq@g@% é&gﬁmg(y H
pyragele-3-carpexylicacid gty estes 113ef(116g, 48mmol) amd=24+(R, Ridifturo-

i c i i u

o g Pu e, RS 55 MR Heda A TaE . The

reazc!tiblcrl:\semibn Vs cgodgl;ed, dll&tdmiufcﬁeth'y"lf@:hetétét Wﬁ_@hé@ﬁ/_itﬁ ih1IN Qﬁ.elldCl, brine,
W t aid o i at omgceous earth, washing with ethy

drig. INars) 3hE Pofhiegdiaasinc b raling oil Vas Goromaiodraphed on
siligaili gtéfqu?ﬁ{d A0 thill dRehte/MeRbfes) 48 akBrd it APPARRR (1-3d) as an
oil, 10 g. J

15
Preparation of Intermediate 4-Amino-1-(2-chlorophenyl)-5-(4-chlorophenvyl)-1H-

pyrazole-3-carboxylic Acid Ethyl Ester (I-4a):

(I-4a)
20 To a solution of LIN(TMS), (1.0 M in THF, 100 ml, 100 mmol) in 400 ml diethyl
ether at ~78 °C under nitrogen, 1-(4-chlorophenyl)ethanone (14.3 ml, 110 mmol) in 80
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at 75-88 C) to afford the title conpound (I-3c) as a
colorless oil, 4.5 g.71 Preparation of Internedi ate
wa2¢2/0askor o- phenyl ) - 5- (4- chl or o- phenyl ) - 4- hv dPORIB20¢003522
razol e- 3-carboxvlic acid (72. 2-di fl uoro-DroDvl)-(2-h
vdr oxy-ethvD-amde (1-3d): CH CF CH HO | (I-3d)
stirred m xture of

1- (2-chl or o- phenyl ) - 5- (4-chl or o- phenyl ) - 4- hydr oxy- 1Hpy
razol e- 3-carboxylic acid ethyl ester |-3c (15 g, 40

it 8k A3 b BRSO A Sl g cdmplet, e
reabfSitinb@ireSPad /étirestl 4857 T0FGH0 fhinutésdOxalioaeit digthyl ester (14.3 ml,
acetate, washed with ag. HCl, brine, dried

105mmEhvasadded in QREcReFHioN A pyringe: i e 'aapt%&lxture lvas Warmed to
roomefrgqaetr%%@gn@ d n‘??% %r?w‘r‘g’(fh(}g Gihe(pHs ﬂe f)@e@nﬁﬁéﬁé'(that fg)rmed was

exanes the 'tit corrpoun
couastearbwﬁuranon The ecpiut was driedfin vmm tmgivcaﬂd4-chlorophenyl)-2-

nydfary-s0aputZphie ST AR Ryfer il B (SE0 9 Kby ULy

To /Q Sftlontdfeme nPfoddc{\Krbrhme(preﬂoM Btep'l(lTB,g, BB(B?ITﬂnmleWas dissolved
in 400 dieth et her at -

in. 4ﬂ0t mb@@’ﬂc apid. 4A%en tbe@@ﬂélﬁ)yﬂ wasg %ﬁi%@ @QLP S"tma" 'Geﬁﬁ‘ﬁi% bath, a
B e

dropwide) lkéepmg tisd tdm@é*aalre betlleéh 107 ar4c01ﬁﬁ®1uﬂ'be reéptan mixture was
acid diethyl ester

stirgaebfop anpiheh 46|nan§5ﬁsp ﬁg@ 2- WOPE%'W#W%W&%TQ@' 5'g, 46.04
mn‘{@}y nﬁgﬁﬁgeé %@#l@ﬂ%’:?gfrﬁ[fwé{ g?rﬁt% éfeﬁefgr 9Y8LA. 9Dbon EbMpletion of
the reaction, the reactlon mlxture was poured into 600 ml ice-cold water. A yellow solid
precipitated and after 2 hours it was collected, washed with water and dried to give
crude 4-(4-chlorophenyl)-2-[(2-chlorophenyl)hydrazono}-3-nitroso-4-oxobutyric acid
ethyl ester which was used in the next step without further purification.

The yellow solid obtained from last step was redissolved into i-PrOH and 1 mi
concentrated H,SO4 was added. The reaction mixture was heated to 60°C for 3 hours.
After cooling to room temperature, the reaction mixture was poured into ice-NaHCO3
(saturated aqueous). The precipitate was collected by filtration and dried to give 1-(2-
chIorophenyl)~5—(4-chlorophenyl)-4-nitroso-1H-pyrazole-3-cérboxylic acid ethyl ester. It
was used for next step without further purification.

The product obtained from the last step was dissolved in 200 ml of ethyl acetate
and 200 mi of water. Sodium dithionite was added until the disappearance of 1-(2-
chlorophenyl)-5-(4-chlorophenyl)-4-nitroso-1H-pyrazole-3-carboxylic acid ethyl ester
was confirmed by TLC (ethyl acetate/hexane, 50/50). Then the organic layer was
separated and the aqueous layer was extracted with ethyl acetate. The combined
organic layers were dried over magnesium sulfate and the solvent was removed in
vacuo. The red solid obtained was further purified by plug filtration (silica, ethyl
acetate/hexane, 50/50) to give 4-amino-1-(2-chlorophenyl)-5-(4-chlorophenyl)-1H-
pyrazole-3-carboxylic acid ethyl ester |-4a (21.86 g, 76%). MS: 376.1 (M+1)".



collected by filtration. The solid was dried in vacuo

to give 4-(4-chlorophenyl)-2- hydroxy-4-oxobut-2-enoic
wa@ediodoesky| ester lithiumsalt (24.0 g, 92% . PECPIB040003522

of the product fromthe preMious step (10 g, 38.37

mmol ) was dissolved in.400 mM acetic acid. After the

solution was cooled to with an ice-water bath, a

concentrat ed aqueous solution of sodiumnitrite .(2.86

g, 40.29 mol) was added dropw se, keeping the

tenperature between 10 and 15C. The reaction m xture

was stirred for another 45 ninutes, and

%ﬂwmh@mbbm puertifdto Jamihoe /é?ﬁm

vvas a | n portlons tlrrlng vvas conti nue
ORhenyl) 15y lorapBen i1 iitowagole-SaearbaxyliciAgid ﬂ@dlﬁ&tﬁf (I-4b):
mxture was poured into 600 ice-cold water. A
yel | ow solid precipi tated@z1 after 2 hours it was
col |l ected, washed with water ;fmd dried to give crude

4- (4-chl orophenyl ) -2-[(2-chl gt ophenyl ) hydrazono] - 3-ni t
r oso- 4- oxobutyric acid et ester which was used in
the next step without furtherNBurification. The yell ow
solid obtained fromlast steq was redi ssolved into
/-PrOH and 1 ml concentrated SO was_added. The
reaction m xture was heat edqNo 6C or 3 hours. After
cooling to roomtenperature, Niedreaction m xture was
poured into ice-NaHCO3 -:\ur:ten aqueous). The
precipitate was col |l ect { IN° [
give 1-(2- Cl
chl or ophenyl ) - 5- (4- chl or ophen
-3-carboxylic acid ethyl este
step without further purificat . The product

obtained fromthe | ast step &gg di ssolved in 200 m of

ethyl acetate and 200 m of (#PLr. Sodium dithionite

WasT @Q@@ﬂjtlﬁﬁtdfh érﬁfhod1 F@Eﬁl%?dpﬁi%?igj (ﬂéﬁlgrophengl )-1H- bpyrazole-3-

chl orop hen% 4- chl or ophenyl nitroso-1H

carboxyigagiskoiny %tew e Ay88 @ mmcwhan@ &rbmmlbgarmamuc acid tert-
50/ i C
ou S 18981 R 2o TRl ) AP P wes
ad@d'glbmabmaﬂc@mdl' (858anitholted, 46 ganol) andNABH(BAE); 02541]3'mg, 12
b %%§§|un1sulfate§?nd t he sol vent was renoved

cube PR IIXIG Was SHEPH & swBoyrsy theeradsitiane Qdowethyl)
carﬁérmb Adibl terebut ebtet (300Pmge B mmol) and NaBH(OAc); (1000 mg, 4.7
mmol) were added. The reaction mixture was stirred for an additional 24 hours,
quenched with 1 N NaOH, and diluted with CH,Cl,. The organic layer was separated
and the aqueous layer extracted with CH,Cl,. The combined organic phases were
washed with 0.5 M aqueous citric acid, 1 N NaOH, and saturated aqueous NaCl, dried,
and concentrated in vacuo. The crude residue was purified on a Biotage 40+M column
using CH>Cl,/MeOH (100:1) to give the desired product |-4b (900 mg): +ES MS (M+1)
519.5.

-CAi troso- 1H pyrazol e
was used for next
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acet at e/ hexane, 50/50) to give

4- am no- 1- (2- chl orophenyl ) - 5- (4-chl orophenyl ) -1
woRoosazeske- 3-carboxylic acid ethyl ester (21.B6I/TB2004/003522

7699 . Ms: 376.1 (Mtl) .73 Breparation of Internediate

4- (2-tert-Butoxycarbonyl am noet hyl am no) - 1- ( 2-

chl or oDhenyl ) - 5- (4- chl orophenyl ) - 1H pyr azol e- 3- car boxy

lic Acid Ethyl Ester (l-4b): (l-4b) To a solution of

4-am no- 1- (2- chl orophenyl) 5- (4-chl orophenyl) 1H- pyr az

. | -

NETE Zlaly Py /ql St e
chiok 4-9h h)en r*aQBIeO:'}-@QI* lic A6
enperatur e was a e glacial acetic acid (858
mcroliters, mmol) and NaB c) (2540 ng, 12 nmol).
The reaction m xture was st+Xred for 23 hours, then

addi tional (2-oxo-ethyl)- carlpam c acid ferf-butyl
ester (500 ng, 3.14 mol) ? NaBH( OAc) (1000 ng, 4.7
cfio

mmol ) were added. The rea i Xxture was stirred for
an additional 24 hours, gquenched with 1 N NaOH, and
diluted with H Cb. The organigl ayer was separated and
t he aqueous | ayer extracted wiAh "“ Cl . The conbi ned
organi ¢ phases were washed vilNh 0. 5—KHaqueous citric
acid, 1 N NaOH, and saturat ed ggugous NaCl, dried, and
concentrated i n vacuo. de mMesidue was puri fied
on a Biotage 40+M col um ng ®H C /MeOH (100:1) to
gi ve the desired pro@lict ' ;
519.5.74 Preparation of Inter
4- (2-tert-Butoxycarbonyl anm noe
chl or oDhenyl ) - 5- (4- chl or ophenyl )= 1H— Dyr azol e- 3 car boxy
Hc Acid (l-4c): (l-4c) To a ggl ution of
4-(2-tert-butoxycarbonyl am r{' ]Wyl am no) - 1- ( 2- chl or oph
enyfg a%bllﬁ%nfdmomahﬂfmé)) éftbd@wraambetr@tamnbpmmmorophenyl) -5-
acid ethyl ester -4b i n et hanol %Hglr% 0
(4-chdorophenperiitpyrezogs- a@raezsyhf a@d@hy Q%teﬁ{q__ g) In ethanol (5
r d
35 Pl TS 200 ¥ kT E"fi@' M cap ST miure was heate
at 50P@efor 9 Héfeh , cooled to room temperature, dlluted with saturated aqueous NaCl,
and acidified to pH 3 with 3N HCI. The aqueous solution was extracted with EtOAc (2x)
and the combined organic extracts were dried and concentrated in vacuo to give the

product |-4¢c as an amorphous glass (879 mg): +ES MS (M+1) 491.5.

Preparation of Intermediate 4-(. 2-Aminoethylamino)-1-(2-chlorophenyl)-5-(4-

chlorophenvl)-1H-pyrazole-3-carboxylic Acid (I-4d):
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and acidified to p 3 with 3N HCl. The aqueous sol ution

was extracted with Et OAc (2x) and the conbi ned organic
weasaetss2 were dri ed and concentrated i n vacuoPCDIRPOW003522

the product U4c as an anor pBous glass (879 ng): +ES M5

(M+l) 491.5. Preparation of Internediate

4- ( 2- Am noet hyl am no) - 1- ( 2- chl or ophenyl ) - 5- (4-

chl orophenyl ) - 1H pyrazol e- 3-carboxylic Acid (l-4d):75

| (I-4d) A solution of

4-(2-tert-butoxycarbonyl am noet hyl am no) - 1- (2- chl or oph

enyl )-5-(4- chl orophenyl)-1Hp ﬂ'ézol e- 3-carboxylic

acid (l-4c , 879 nmg) in 2:1 cane HC/EtCH (12 m) was

al l owed to stand at room tenpenatyne for 17 hours. The

reacti on m xture was concent ed d vacuumto give

the desired product I[-4d : + VB NH-%H 391. 4.

Preparation of Internediatg \

3- (4- Chl or ophenyl ) - 2- ( 2- drepheni ) -4, 5, 6J-t et rahvdr

0- 2H pyrazol o[ 4, 3- eg ; azepNn- 8-on (l-4e): (Il-4e)

Di i sopropyl et hyl am n& (209m cr gl , 1.2 mmol) was

added slowy via syringe to a $ I on of

4- (2- am noet hyl am no) - 1- ( 2- chl axophenyl ) -5- (4-chl oroph

enyl ) - 1Hpyrazol e- 3-carboxylic acid (M, 228 ng, 0.53

mmol ) and HATU (456 ng, 1.2 m]@) i n anhydrous DMF (30

m) at roomtenperature. The'r z;cti on m xture was

St i Ars‘@djtfoﬁrofmoeﬂ t%rt—bhtb)dymbdviwmthMrﬁmoi)\qu(QOcthBorophenyl) 5-(4-

and extracted with Et OAc ( he conmbi

ch'em&@n&h FhRY'@zRler3-CRRRoxYir aid rs_é_ 587@ r@m n¢ 1afan& HGI/RJOH (12
mifw5SalloRdd 1S slarbiak ?@orﬁQ&ﬁBH%tLN%gbr 1?|rh'o%§ﬁ afgl reactlon mlxture was

concentrated 1 n vacuo. The residue was urried wt
comentiatei anden vasugnytargive thel desineddwoductdetd: aE5 M@e@&*‘l) 391.4.

that was repeated twi ce. The conbi ned organic

solutions were concentrated in vacuo and the residue

alioh bf In?é*nféﬂ:ﬁte@ zﬁﬂ‘ﬁfo% ﬁé‘?) SQ- cHloPBHEn €65, 8 tctrahydro-
so vent gradi en ; )
: e : 2 ng): +ES M5 ( M#1)

-.!: s%‘ i

Cl

Cl

(I-4e)
~ Diisopropylethylamine (209 microliters, 1.2 mmol) was added élowly via syringe
to a solution of 4-(2-aminoethylamino)-1-(2-chlorophenyl)-5-(4-chlorophenyl)-1H-
pyrazole-3-carboxylic acid (1-4d, 228 mg, 0.53 mmol) and HATU (456 mg, 1.2 mmol) in
anhydrous DMF (30 mi) at room temperature. The reaction mixture was stirred for 17
hours, diluted with saturated aqueous NaCl, and extracted with EtOAc (2x). The
combined EtOAc exiracts were washed with 0.5 M citric acid, 1 M K2CO3, and saturated

aqueous NacCl, dried and concentrated in vacuo. The residue was slurried with CH,Cl,
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Preparation of 3-

(4- Chl orophenyl ) -2-(2-chl orobDhenyl)-4-trifl uoroacetyl -
W@ 2®50448e1 r ahvdr o- PCT/IB2004/003522

2H pyrazol o[ 4, 3-e] [ 1, 4] di az®pi n-8-one (i-4f): NH

(1-4f) To solution of

3-(4-chl orophenyl ) -2-(2-chl orophenyl)-4,5,6, 7-tetrahyd

ro- 2Hpyrazol o[ 4, 3-e][1, 4] di azepi n-8-on (I|-4e, 49 ny,

0.13 nmmol ) and NEt (21 nicroliters 0.15 nmmol) in

di chl oroet h . at O C was slo added
and e 18N8 S0 G600 plasioes Ghal was RS Wios. 1 Abe combined

orgaBRdI Qb \ﬁérérc%n\&@ﬁtré‘ﬂehqwgc&&amrtﬁ@ Fé%ldt@ﬁhs purified on a
tenperature and stir for hour. Renoval of I quot

chrpgiateiren ysing 4men pREs amis@ selyent gradiant pf ﬂ@O%aE@%tﬂ 10:1

RO 8 195 0553 200 SES iy 934

m xture was stlrred at roomtenperature for 1 hour and

tet/ Hﬂﬁ?ﬁ o9 4"3—& 1 Ié}e in- §fb?790 5 ned orgam c

extracts were washe rlc acid, 1 MK CO
, and saturated aqueous NaCHD dr| and concentrated
i n vacuo. The crude residue purN ed via a
chromatotron using 1 mmQF , Et OAc as
solvent to give |-4f (45 ’ 1) 469. 2.

Preparation of (L)-
4-r(1-tert-But oxycarbony

| -1-(2- Cl

chl or ophenyl ) - 5- (4- chl or ophenyl A azol e- 3- car boxy
lic Acid Ethyl Ester (l-5a):77 c HN CO Et (I-5a)
d acial acetic acid (57 mcroli . 1 mmol ) and

NaBH( OAc) (318 ng, 1.5 mmol) were added to a sol ution
of
4- am no- 1- (2-chl orophenyl ) -5 Ilﬁlchl or ophenyl ) - 1H pyraz

ol eTo a solution of 3-(4-chlorophenyl)-2-(2-chlorophenyl)-4,5,6,7-tetrahydro-2H-
pyrazolo[4,3-e][1,4]diazepin-8-on (I-4e, 49 mg, 0.13 mmol) and NEt; (21 microliters,
0.15 mmol) in 1,2-dichloroethane (1.5 ml) at 0°C was slowly added triflic anhydride (20
microliters, 0.144 mmol). The reaction mixture was allowed to warm to room |
temperature and stir for 1 hour. Removal of an aliquot for analysis via APCI| mass
spectrometry revealed only starting material present. Additional NEt; (31 mg) and triflic
anhydride (50 mg) weré added. The reaction mixture was stirred at room temperature
for 1 hour and then was diluted with saturated aqueous NaCl. The organic layer was
separated and the aqueous layer was extracted twice with CH.Cl,. The combined
organic exiracts were washed with 0.5°M citric acid, 1 M K2CO3, and saturated aqueous
NaCl, dried, and concentrated in vacuo. The crude residue was purified via a
chromatotron using 1 mm plates and 100% EtOAc as solvent to give I-4f (45 mg): +ES
MS (M+1) 469.2.

Preparation of (L )- 4-[(1-tert-Butoxycarbonyi-pyrrolidin-2-yimethyl)-amino]-1-(2-
chlorophenyl)-5-(4-chlorophenyl)-1H-pyrazole-3-carboxylic Acid Ethyl Ester (I-5a):
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3-carboxylic acid ethyl ester (376 ng, 1 mmol) and

(L)-2-fornyl -pyrrolidine-1-carboxylic acid tert-butyl
W@2108/10448D2 Boc- L-prolinal, 239 ng, .2 nmol) at PODIB2004/003522

tenperature in ,2- dichlordéthane (10 m ). The

reaction mxture was stirred for hours and quenched

wth 1 MNaOH (0.5 m ). The organic |ayer was

separated and the aqueous | ayer extracted once with H

I . The conbi ned organi c sol ution was washed with

saturated aqueous NaCl, dried, and concentrated in

vacuo. The residue was purifiedgopr—a\chronmat otron

using 4 mm plates and a sol vent [

as a colorless white oil (20
Preparation of -( -ChlorophenvD
-f~chl or ophenvD*- Upyrrol|o n™-y

H pyr azol e- 3- car boxyl i c @
solution of (L)-
4-1(1-tert-but oxycar%lonyl
]1-1-(2-
chIorophenyl)-5-(4-ch|orophenyl pyr azol e- 3- car boxy
lic acid ethyl ester (I- , 207 , 0.37 mol) in 2:1
EtOH 1 N KOH (6 m) was stlr(legj;)at 50 for 2 hours.

i A s aith (67 GcIREHSC biTEnobiend (NaBTHOAC)S (416 B, 1.5 mmol)

wefré’ %dée@ B4 %olLfﬁBH o‘FQ ot ﬁf.’{/%hl?%enyg@giﬁlg r<%ih\éﬁ -1H-pyrazole-

- as a white sol : +ES ara
3- Gﬁr hOXWC @ﬁldcﬁtbplr@iiqﬂ ()37 8-rhgdt oxgoland ()L)berormyh-pgrrohmned carboxyhc

acﬁttjaw bu%ﬁ %fer (Nt §6clflL psrgi ﬁal(é396 rarl)g 1g‘mmoI)Eat room empe?rature in 1,2-

dichloroethane (10 ml). The reaction mixture was stirred for 17 hours and quenched

Y“hvD- ani nol -
;N H. 78 (1-5b) A

i -1yl met hyl ) -am no

with 1 M NaOH (0.5 ml). The organic layer was separated and the aqueous layer
extracted once with CHxCl,. The combined organic solution was washed with saturated
aqueous NaCl, dried, and concentrated in vacuo. The residue was purified on a
chromatotron using 4 mm plates and a solvent gradient of 100% CH,Cl, to 20:1
CH,Cl,/MeOH to give the desired product |-5a as a colorless white oil (207 mg): +ES
MS (M+1) 559.5.

Preparation of 1-(2-Chlorophenyl)-5-(4-chlorophenyl)-4-[(pyrrolidin-2-yimethyl)-amino]-

1H-pyrazole-3-carboxylic Acid (I-5b):
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To f-butyl nmethyl ether (350 ml) was added 149 nml of
[ithiumbis(trinethylsilyl)- amde (1.0 Min

wa edosaimgelr of uran, 149 mmol ) at room t enper at ur BCT/IB2004/003522
resulting solution was cool®d to - 75 C
1- (4-chl orophenyl ) ethanone (23.28 g, 150.6 mmol es)
was added as a solution in 23 m of fe/f-butyl nethyl
ether over 3 mnutes, keeping internal tenperature
| ess than - 70C. The reaction solution was held for 1
hour at - 75 C, then diethyl oxalate (22.0 g, 150
mmol ) was added neat over PRk es keepi ng i nternal

t enpeLtiseof @§S4 Kﬂgert-bu?@(ﬁar%\‘;vl Bl RSk NN RARIEEMIno]-1-(2-

reacti on SO I on on1te erat ure over
chibropliersyl)- Wthommmmyt) Heégarazote- afoacbwyllataeldaethylm@r (1-5a, 207

LR 2R AN B kS B89 . arer

cobflﬁg*ttﬁodib{ térhﬂ)érbﬁlreoﬂhe réBétidr nb&tieakss neidifieastigtcond. MCI (~2 mi),
m of roomtenperature te/t-butyl net hyI et her and

strmeérfordﬂ ihetirsagnd coucenfeptadhiunger Yagiin tq givgiliab as a white solid: +ES
rophenyl) 2- hydr oxy- 4- oxo- but - 2-enoi c acid
M8 (Qﬁlﬁgé?er [ithiumsalt [-6a (36.72 g, 949 as a
powdery yeIIowsolld H-NI\/R(DI\/SOde) 7.80 (d,

- |7'12,(;21(‘; agd‘}e%h\gl gster lithium

sa@t.B_-,SZZ(s 003H) 4.1079 (q,194H J705Hz)
. g, 0.06H, J=7.05 Hz), 1 91H, J=7.05
Hz), 1.15 (t, 0.09H, J=7.05 lv\lsa973mxture
of geonetric isoners. . Mrl= 255.2
(mass of neutral conpo 06t
1-(2-chl or oDhenyl ) - robDhenyl ) - 1H Dyr azol e- 3-ca
rboxylic acid (I- .
4- (4- Chl or ophenyl ) - -hydroxy 4- oxo- but -2-enoic acid
et hyl ester lithiumsait |-6d-68b.26 g, 6 nmol es) was
sus
or op Iyrl%%gﬂngfrgtzhl%ﬁ éﬁ]@gir')qjvo a3 8crjd%de 149 mI of lltéuum bis(trimethyisilyl)-
armdel (é@ Mriadetaattiestiofpoart, |1é|$vmml)w raomdemem;tere 4Bhe resulting solution

w%%?%lgﬁ tg0'7§%2 m?' AL éqro&ge@{h %tﬁgﬁsﬁ@?k%&g%?ﬁ@é.grn?moles) was added

as a solution in 23 ml of tert-butyl methyl ether over 3 minutes, keeping internal

temperature less than —70°C. The reaction solution was held for 1 hour at -75°C, then
diethyl oxalate (22.0 g, 150 mmol) was added neat over 5 minutes keeping internal
temperature less than —70°C. The clear dark orange reaction solution was warmed to
room temperature over 4 hours. Note: Product began to precipitate at -3°C. The
reaction was allowed to stir for 15 hours at room temperature, followed by isolation of
precipitated product by filtration. The filtercake was washed with 100 ml of room
temperature fert-butyl methyl ether and then dried at 60°C and 10 mm for 1 hour to give
4-(4-chlorophenyl)-2-hydroxy-4-oxo-but-2-enoic acid ethyl ester lithium salt 1-6a (36.72
g, 94%) as a powdery yellow solid.

| "H-NMR (DMSO-dg) & 7.80 (d, 1.94H, J=8.7 Hz), 7.66 (d, 0.06H, J=8.7 Hz), 7.43
(d, 1.94H, J=8.7Hz), 7.31 (d, 0.06H, J= 8.3 Hz), 6.37 (s, 0.97H), 5.22 (s, 0.03H), 4.10
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goes froma yel |l ow suspension to a dark orange

suspensi on. Reaction stirred for 3 hours while
worei0aoaisei ng i nternal tenperature between 25- 3BCTIIB2A64/003522

aqueous pot assi um hydroxi de9sol ution (148 m of 1.8 M

sol ution, 266 mol es) was added over 20 m nutes while

mai ntai ning an internal tenperature between 20-30 C.

The reaction m xture was held for 2.5 hours. Note:

Wthin 30 mnutes of potassium hydroxi de sol ution

* (Oof SAHe 0B §Fr 4 Ol BB Jaf Dot 0.t FoY TR 0B, 1.15 ¢

0.6519 JM726% M. 0Bnow3 b ITI nfsireBPg é&ﬁ@ﬁ.cqy@meaés m nut es
whil e mai nt ai ni n%‘éreactl on tenperat ure between 20-30

Mass Peee(ESh:ddutt 2pP ecimassafaeulial cergrayiochl oric aci d

addition. The precipitated product was granul ated for
oxylic acid (I-

ercake was washe
_leth O mM of water. Note: Filtercake was a yell ow sh
orange solid. After air-drying for 3@dAuiputes, the
filtercake was suspended in 480 m_of rfethanol. This
suspensi on was heated to refl ux yi ve a clear dark
orange solution (all soli Ql yN on within 1 hour
of reaching refl ux) hel dNat reflux for 8
hours. The sol ution Wwas cd&fed ovdr 4 dyours to room
tenperature, during which tine j t had
preci pitated from sol ution. 80 TI gacti on m xture was
hel d at roomtenperature for hoursy” fol | onwed by
cooling to OC, and stirring(f 1.5 hours. Collection
of the precipitate by filtratio washi ng the
r esdl-¢ 4-Gglofomheﬂybeﬂebydﬂokh-41®@> -biit-2enbiceacih ethiykester lithium salt |-6a

(BQ% anlgg nirrko%sgm/ %‘ﬁﬂsﬂgﬂ ] ?{ﬁn{[ n?%{h@aﬂgn@%ﬁlqrpphenylhydrazme

hydréohiridy @O%&bem(mh&e%gﬂéis 5@déc¥€oﬂi8n@ase7§£/é s@hfd @ler 45 minutes
off-white solid, H NWR r587°7. 45 (m

wmle;ﬂlamé\m@g anynBerqal%mpepatg»p gfwesn 3034&°C; gte: Rr-,l:g@on mixture

gdlé.( 2- h or oph é@ﬁﬁséﬁﬁﬁ c or oagﬁeé %s@@ﬁ@iﬁb gﬁ%é)(%{/&t@ﬁkstlrred for 3

haars Wilg - maintaiiny Internakiethgearatticd betw@en 25-35°C. An aqueous potassium
hydroxide solution (148 ml of 1.8 M solution, 266 mmoles) was added over 20 minutes

while maintaining an internal temperature between 20-30°C. The reaction mixture was
held for 2.5 hours. Note: Within 30 minutes of potassium hydroxide solution addition,
reaction turned almost clear, very dark rust orange in color. Aqueous hydrochloric acid
(85 ml of 3.9 M solution, 331 mmoles) was added over 15 minutes while maintaining
reaction temperature between 20-30°C. Note: Product precipitated during hydrochloric
acid addition. The precipitated product was granulated for 16 hours at room
temperature. The crude product was isolated by filtration and the fiitercake was washed
with 150 ml of water. Note: Filtercake was a yellowish orange solid. After air-drying for
30 mihutes, the filtercake was suspended in 480 ml of methanol. This suspension was
heated to reflux to give a clear dark orange solution (all solids in solution within 1 hour
of reaching reflux) that was held at reflux for 8 hours. The solution was cooled over 4

hours to room temperature, during which time product had precipitated from solution.



10

15

20

25

(1-6c)

1- (2- Chl or ophenyl ) -5-(4-chl orophenyl ) -1H pyrazol e- 3-ca
WO b@gpidse2 acid | -6b (628.1 g, .88 nol) was di SBOI/1B2004/003522
tetrahydrofuran ( liters) t8 give a clear |ight orange
solution. This solution was cooled to - 78 C fol | owed

by the addition of hexyllithium (2.0 Msolution in
hexanes, 2.07 liters, 4.14 nol) over a period of 2
hours whi | e keeping internal tenperature |ess than -

O C.. Not e; Durn ition of the fir
Thé, GatioN ikee YASER G Bt R o aARaRePh 0 BT TG ERYR) cooling to
0°¢ i stivfihd soradginbuy) ObliceRBR Bf tRIprecHitar bfiltration, washlng the
hexyl Iithi um_ reaction_ solution turned brown and th

resyiting fwfsrwl@r\é@hﬁ@e@aaf igsnchilied methanal.candodrying aﬁf‘rﬂj@e@d 1mm for
3 fﬁgfs daffgrdg %cﬂi@t‘dﬁ@ngﬁ (45@rlc§togﬁgﬁyl?ﬁ%ﬁé‘icﬂé—?@&boxyhc acid |-

rat 'th e ‘reacti on
6b (2aP8d), Baek ascan efsvhileasolid. 7OC foll owed by the

over HRIRAGEEERn 7St L i, AFDper dnufd. 0L iR 2 (@, 20, J=67

Hz?%ﬁ) Thm I §A&dd Qgeﬁgigﬂt)l fn-1wasst-hen warned to room

en‘pe ature over urs. Note: Reaction remai ned very
dark green until reaching roomtenperature where it

cawobtdlﬁr a@dtﬂ-ﬁ@)ﬂSl soI ut i on whi | e mai ntai ni ng an

internal tenperature of 10-15 C. Cppncentrated aqueous
hydr ogen peroxide (253 g, 30 W% 01 nol es) was then
added over a period of 30 nintPes ™ogl mai nt ai ni ng an
internal tenperature between 10420\ C. The reaction was
allowed to warmto room t/emperadurel and stirred for
3.5 hours. Water (3 I} | as Added fol | owed by
addition of concentrated Xgdeous ydigpchl oric acid
(545 M, 12.1 M6.59 nol) over nutes while

mai ntai ning a tenperature of 2( C. Note: p of crude
reaction solution is 2.5. The tettahydrofuran and
aqueous | ayers were separat ed-@a)d t he aqueous | ayer

4 | f f-b I hyl.. ]
o drE GRSl ey lsioBhhefi-1 B vt - FRbAyicagi k6b (628.1
g, Hfaotlﬁﬁél)WsedlgékWé@ ﬁﬂtetr‘éﬁ?dl@ﬂjr&h Y’m Hte'ré 1§ gﬁleoé ci@br ﬁ@ht orange

dried over 2.5 Kg of ecrueso
solpionc d hisesplutiernwap gooled to —-78°C foIIowed by the addltlon of hexylllthlum (2.0

M solution in hexanes, 2.07 liters, 4.14 mol) over a period of 2 hours while keeping

internal temperature less than —70°C. Note: During addition of the first equivalent of
hexyllithium, reaction solution remained clear orange, then during addition of second
equivalent of hexyllithium, reaction solution turned brown and then very dark green.
Reaction mixture held for 20 minutes at —74°C, then warmed to —50°C over 30 minutes
and held for 1 hour at this terhperature. The reaction was cooled back to less than
~70°C, followed by the addition of neat trimethylborate (238 g, 2.01 moles) over 3
minutes while keeping temperature less than —68°C. The reaction solution was then
warmed to room temperature over 3 hours. Note: Reaction remained very dark green
until i"eaching room temperature where it turned clear dark orange. Aqueous sodium
hydroxide (750mL of 3.0 M, 2.25 mol) was added over 5 minutes to crude reacfion



10

15

20

25

vacuo to a thick orange oil containing sone fine
solids. The crude orange oil was then added to 5
wo paossssef net hanol , causing a bright yell ow PCT/IB2004/003522
precipitate to crystallize #irom sol uti on. The
preci pitated product was granul ated for 20 hours at
roomtenperature followed by cooling to O C and
stirring for 1 hour. The crude product was isol ated by
filtration and the resulting filtercake was washed
wth 1 liter of ice-chilled nethanol. The filtercake
solyfien while mairigining an diewal emreraiuig of APluE #@w”&)ated aqueous
F&{Hi’ﬁ ' of t - o4 e :
hy(ﬁ@g?'?ﬁé t(') rngsp[géziogmg/?'v%bz nﬁ‘%@rwﬁﬁl I ovwdoc{égnée p@%d of 30
mirstes whde maolaining an lirtethah températisre fagitwaem d0r20"Ch ebhe reaction was

d ' ' .
al it bt ko ol SerflipRiy R B Siisbitopa s Mis S MIARE (3 iFs) was
addéd follaveamnyauditidreofr @miekhiratgdfddueeus aldroshriccedic (545 ml, 12.1 M,
wth 900 m of ice-chill ed_Z-gr

) ; ! opanol ,, fol oy _
6.59; ol pyeh o MipUtRS Yyhdle maataiip @étg%at&}(ﬁeﬂ‘l- %go& dfote: pH of
oo RO o o SR oo agyeans ayers upre
sep@ratesr drukine agqueoud 13yEg vas exirachsd wils 4diterstaf tewtbugyl methyl ether.

gl NG, S e by ok i e s win

litefst&l BrindViehd3Hedover @pmKgtof da,SO4. The crude solution was concentrated in
of "Acet oxy-i -t e-chl or gphenvD- . .
vacua A BlighR@nge Aliopaaing semelinosglidse Thg quge asyy9sell was then

i ing a bright yell ipitate t tallize f
edgeq B ILe SEethanelecausing  Brgh SOy Praclate o ystalizs from
solutipy.r Ahelpgedpitated pxgduat wasi grasdatesifer 80 foursat ieoi) tapagerature

OB bl o el FP AR T 5 R Bttty

 filtkedidR .ahdghe JesiMtingfilereaice wds echshee withS1 ienof iee-oiiilddemethanol. The

. keeping the tenperature between 20-25 C _ A cl ear .
fitgicAke Was T ERemIar S Qs Thiscarnias RPASIAGE (350 ¢)was sugpended in 2.1

lite?s %ﬂ2{ﬂ?bﬁaﬂ@%l%q\%cbypm%tir@ é@r@%ﬁﬁﬁ’) di¢€ Bi déarty@fiow/orange solution.

tenperature between "20-25 The reaction wds stirred _
Sadutiondwatdl et rafleixdout bofintherocealed Trer  pated peadouento 3°C and stirred

forgf h&kﬁ %&?e%ry%ﬁ%jd EP@dﬁgt \)%é psofgt&jj B? rfiftralﬁfl‘())hté.n‘?intﬂeorfasulting
filtercake was washed with 900 ml of ice-chilled 2-propanol, followed by air-drying for 18
hours. The product was oven-dried for 18 hours at 60°C and 10 mm to afford 1-(2-
chlorophenyl)-5-(4-chlorophenyl)-4-hydroxy-1H-pyrazole-3-carboxylic acid |-6¢ (282.9 g,
43%) as an off-white solid.

'H-NMR (CD3sCN):  7.55-7.44 (m, 4H), 7.31 (d, 2H, J=8.7 Hz), 7.20 (d, 2H, J=8.7
Hz). Mass Spec (ESI): M+1=349.2

Preparation of 4-Acetoxy-1-(2-chlorophenyl)-5-(4-chlorophenyl)-1 H;pvrazole-3—
carboxyvlic acid (I-6d): .
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citric acid and once with 4 liters of brine. The crude
sol ution was concentrated in vacuo to a total vol une
w@bBood/0k4822r . This m | ky suspensi on was then adPeriB2004003522
liters of hexanes causing t#e desired product to
precipitate instantly. The solids were granul ated for
30 mnutes and then collected by filtration. The
filtercake was rinsed with 3 liters of hexanes and
then air-dried for hours. The isolated product was
then further dried at 60 C and mm for 2 hours.
4- Acet oxy- 1- (2-chl or ophenyl ;- 5-(4- (Dhl or ophenyl ) - 1Hpyr a
zol e- 3-carboxylic acidyLe 01 , 949 was
i sol ated as a powdery, off-whity H-NI\/R(CDCI
): d 7.50 (d, J=7.0 Hz), (m 3H) 7.28 (d,
2H, J=8.7 Hz), 7.12 (d, Q%Z)ZZG(S 3H).

Mass Spec (ESI): M-1€B9Y Preppration of Acetic acid
1- (2- chl or ophenyl ) - 5- ( 4- chi oro?'-s f(2,2-difluoro

oI|

-propyl ) - (2-hvdroxyethyl)-carp l']-1H pyrazol - 4-yl
ester (l-6e):83 HO (I-6e)

4- Acet oxy- 1- (2- chl or ophenyl) §4 chl orophenyl ) -1
H-pyrazole 3-carboxylic aC|d'§9 (581.0 g , .48 nol)

-Ehfr ﬁ’ﬁ’ed)ﬁ) LAN %ﬁ%r@éhéfﬁlgmih?&%x?h|I-Pq_¥]r‘é90fe03-@bi°tﬁ)xyhc acid |-

apaeye ow slightly opaqu t1on e sol ution
6¢c (G2.0 g/ 1.64eaol) as wgmbdieed wih ) liters afimethylesr ahiorigieclorgive an off-

w8 st d8 b isgprpmettylamipp 437 9.9, AAMeY)ves agged over 15
mnﬂtﬁéé while kegisieg th@t@ﬂ@er’gﬂﬂélb@m@a\ BOQSPCd Aad:leanyvqsnow solution
nmperature to %I veéan opaqzr

gena <ﬂ\9 % tion is .
resé'lt?‘éyh(\P?t"ém' o8- &t MphepALHeH averigMinutgs keeping the
n4pé$9tu’i@ bitwih Bsldsec O‘Tﬁé réa:‘ctmn%seﬁurﬂgﬁ bﬁo%ﬁ?@rﬁkﬂerbﬂﬁ’e for 16

enper at ure between 18- C (reaction returned
hoturs; Adeyasudievedation sotution \mwasmd Byice with & ldersspcmgn% of 0.5 M

o oSSR EFARSIA s i o Bt sptngyes spoapizted i veuo
to adstald/oneae of 1 diterm THi$ Atilkyisubpensimpivag thereaddepter 4litereof hexanes

bet en 20-25 C. The reaction was. st rre
cayging q%rﬁ%\gggq%q tp ﬁr%pé@tg nsianty: gkh qp§dqﬁ%re&rawlated for 30

mifhths 'aﬁd e ARG fiatiBn © The fitecaRE V\Pefé fitfsed Wigh 3 liters of
hexanes and then air-dried for 16 hours. The isolated product was then further dried at
60°C and 8 mm for 2 hours. 4-Acetoxy-1-(2-chlorophenyl)-5-(4-chlorophenyt)-1H-
pyrazole-3-carboxylic acid {-6d (601.6 g, 94%) was isolated as a powdery, off-white
solid.

"H-NMR (CD,Cl,): & 7.50 (d, 1H, J=7.0 Hz), 7.47-7.37 (m, 3H), 7.28 (d, 2H, J=8.7
Hz), 7.12 (d, 2H, J=8.7 Hz), 2.26 (s, 3H). Mass Specl(ESI): M+1=391.2

Preparation of Acetic acid 1-(2-chlorophenyl)-5-(4-chlorophenyl)-3-[(2, 2-difluoro-propyl)-

(2-hydroxyethyl)-carbamoyl]-1H-pyrazol-4-yl ester (I-6e):
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crude product solution was concentrated in vacuo to a
thick orange oil, then reconstituted in 4 liters of

w0 s@poosyl ether. After renmoving 1 liter of diBCT/IB200483522
preci pitate began to form 8Bo the crude product
suspensi on was added .5 liters of isopropyl ether and
then the m xture was stirred at roomtenperature for 1
hour. The precipitated solids were collected by
filtration and the resulting filtercake was rinsed
with 2 liters of roomtenperature isopropyl ether,
followed by air-drying for hoursF etic acid 1- (2-

chl or ophenyl ) - 5- (4- chl or ophef{A~ (2, 2-di fl uoro-prop
yl)-(2-hydroxyet hyl)-car banqyl ]- pyrazol - 4-yl
ester |-6e (603.0 g 78% wa g,ol at ed as a granul ar

of f-white solid. H-NI\/R(CD d’7.50-7.31 (m 4H),
7.28 (d, 2H, J=8.3 Hz), . J=8.7 Hz),
4.41-3.41 (m various r KH), 2.21 (s, 3H),

1.65 (t, 3H J = 19.5 ﬁg). ‘ ecci( ESI) :

M+1=512. 284 Preparation of Acet cid
3-f(2-chloroethyl)-(2.2-difluor, pyl ) - car bamoyl | - 1-(

2-

chl or ophenyl ) - 5- (4- chl oropheﬂ)ﬁ%) 1H pyrazol - 4-yl -ester

(I - BiAcetdxyL 142—cﬁfo}o F) -6RiBFdph ?I)ﬂ H- grazole-B carboxylic acid -

2- chl orophenyl) oro | uoro

6d éﬁébm, -1(482m9dfva§<9|swh9¢ )n tQuk o %//m]eimlerm@l@l@ﬂde ip give a pale
veffih JightPEpagicedufon. Tiié sfign VR telSPintGion Ge° to give a clear
greesl ¢aderesicdolutionn . 2-Bhices-4opdimethoxy 13, Siriamhtd (2968 kg o164 mo|) was
it & oSS pOA et ol aoN et A o 58 an OfHqud suspension
(ad¥ithrilisi ﬁgﬁﬂ;ﬂéﬁécﬁhéﬁhlém Wétﬂﬁ%o?plﬁbhn% (382 0y, )1 QU ‘?r'iol?@as added

nlnutes whi eeplng nperature ess
ovey 12 Minytes whHg keepimgrine é@naera«mrs betweer 18%& (oeaqx@g returned to

ool HRET AEMBRHCR B9 el Al lert B dren 2 o2
difﬂupth:ropyiamlmnaetMnol@%&Btg it G4ambl) vmwaduudeneuttdve# 10 minutes while
ke{e(;'&ihﬁ iﬁ? %géegfap%e \pgglﬂeep gg 559(50 Cé resé%{lgrtm Iw%g stlrred for 15 hours, then
washed twice with 6 liter portions of 10% citric acid and once with 5 liters of brine. The
crude product solution was concentrated in vacuo to a thick orange oil, then

reconstituted in 4 liters of isopropyl ether. After removing 1 liter of distillates precipitate
began to form. To the crude product suspension was added 1.5 liters of isopropyl ether
and then the mixture was stirred at room temperature for 1 hour. The precipitated solids
were collected by filtration and the resulting filtercake was rinsed with 2 liters of room
temperature isopropyl ether, followed by air-drying for 16 hours. Acetic acid 1-(2-
chlorophenyl)-5-(4-chlorophenyl)-3-[(2,2-difluoro-propyl)-(2-hydroxyethyl)-carbamoyl]-
1H-pyrazol-4-yl ester |-6e (603.0 g, 78%) was isolated as a granular off-white solid.
"H-NMR (CD,Cl): § 7.50-7.31 (m, 4H), 7.28 (d, 2H, J=8.3 Hz), 7.14 (d, 2H, J=8.7
Hz), 4.41-3.41 (m, various rotamers, 7H), 2.21 (s, 3H), 1.65 (t, 3H, Jue= 19.5 Hz).
Mass Spec (ESI): M+1=512.2
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give a crude solid, then 2 liters of nethanol was

added followed by stirring for 1 hour. About half of
w0 b@sos4sele sol i d had dissolved in and then cryRBCHIB20G$3522

fromthe nethanol. This mat8drial was col |l ected by

filtration and the resulting filtercake was rinsed

with 300 Ml of roomtenperature nethanol. This first

crop of material was dried at 50 C and mm for 2 hours

to give 245.2 g, 4 .2%of the title conpound as an
Pref]c It SOl Id , :.., thamoyl]-1-(2-
chibRIHSH l -émorla héh -1P/t 1«57;/ Qﬂ@stéh{l@”ﬂ de, then

concentrate 0 a vIscouS brown Ol e nmet hanol

not her |iquor left over fromthe ngﬁst crop was

h

concentrated to a total volumm 0O mM and was then
conmbi ned with the viscous browni il. This mxture
was warmed in a 40 C wat er ba h unt™l a clear solution
was obtained, then the res ) tkion was cool ed
to OC and stirred for 30 m %, Wesulting in product
preci pitation. The . preci at e st col | ected by
filtration, and the resuft flltercake was washed
with 20085 m of ice-chilled ‘F‘, fol | oned by
air-drying for 16 hours. The se gl crop materi al
(290.9 g, 48.8% ) was isolated a5 an off-white solid.
. The overal | conbined yield ofi-6fyrst and second crops

M gb:é:teﬂg; peeid b (2chlororisnyBris (s ehlorophenyl)-3-[(2,2-difluoro-
pr@pkzérﬂgw#&xyleth%%wa’rﬁ% Hlmpl)ayréz&l% ﬂfés@érq%@(aeb)e g, 1.12 mol) was

razol’- 4-
dlS&QI(/Qd (mnnadltqm @ﬁme)thﬁet(mchlhrlde @pgy@ya ylear pale yellow solutlon After

coqf GEE TRt oy T2 Indl By AgRBE nbat over 5

migites Ngllawed bl \sldditionssi seatibl, Mmiuséprﬁbyl@}ﬁwmhmbc(fl 6719 g, 1.29 mol)

ovérogﬁjml eg,Z\ghlrﬂD@IQﬂ/ﬁlgggﬁleq%éﬁt |e§gé Clij% 8«¥tpa§tlrrmg 20 minutes

at & 22¢6td redBhorivak )Na%‘éa tH‘rBHh%rﬁMé‘rétﬁré@hd‘%ﬁWréﬂ R 14 hours. The

t enpéerat ure between - The reaction was stirred
cruderreactiouselution was rwasbﬁgéwmaw@l 4tdlgar p@tipesi of $0% aifric acid and

onge, Wy 3 i< R, e, BTk radic ¥Plish Vs oA veouo o

givé-£LCotualetsofid Gthedi nkteloofimdthanblr was adde@fdlléﬁleﬂ b, stRFJﬂg for 1 hour.
I ' i I
Abgm)hglf g? trhteI corﬂc\% ggllda haa?l dlssgo vgd (i)r\{ gF\d 1herpl cr:]rlyj/stalllzeg ?rom the methanol.

This material was collected by filtration and the resulting filtercake was rinsed with 300

ml of room temperature methanol. This first crop of material was dried at 50°C and 10
mm for 2 hours to give 245.2 g, 41.2% of the title compound as an off-white solid. The
crude solid that had not dissolved in and crystallized from methanol was redissolved in
1 liter of methylene chloride, then concentrated to a viscous brownish oil. The methanol
mother liquor left over from the first crop was concentrated to a total volume of 800 ml
and was then combined with the viscous brownish oil. This mixture was warmed in a
40°C waterbath until a clear solution was obtained, then the resulting solution was
cooled to 0°C and stirred for 30 minutes, resulting in product precipitation. The

.precipitate was collected by filtration, and the resulting filtercake was washed with 200
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30

reaction was allowed to slowy warmto room

tenperature over a period of 5 hours, foll owed by
w@oosou4see f or 12 hours at roomtenperature. ThECTIR2AEH/003522

reaction solution was washeéd twice with 900 m

portions of 0.5 Mcitric acid and once wth 900 m of

bri ne. Residual water was azeotropically renoved

t hrough two cycl es concentrating off nethylene

chl oride and then addi ng nore nethyl ene chloride. The

fi.nal . 4 i
i G B A g bt b 1B il
matedi gorgdgﬁmeﬁwa)dugﬁ Ihsgnrs&ecm bﬁ @Rydff-eAite solid: (rBé Dergll @;mbmed
an
wel?h?ﬁﬂaﬁt iebg Hesp)d @fqmosacu%@c e@é 3ﬂ(§ chigggethyh (7. 25dilHoropiepyl)-
carl?érﬂH&lﬁR?rng&roﬁﬁéﬁﬁ) m%hﬁir&?ﬂ&yﬂ -1 ﬁ-%‘}?éz@!lﬁﬁf&%ralﬁﬂ Was 536.1 g

ess e reaction solutrron was warned to room

(90%dnper ature over 1 hour, followed by stirring for 20
hours, then washing the nmethylene chloride solution
twice with 800 m portions of 0.5 citric acid and once

W tMefod Bri 1lJQQiGIﬁoroBhe|d;d)35 (4Jlohtbr0phdamﬂ)ehlel-pymme-ﬁecarboxylic acid
/er was_cl ea dar k

v 390 o) BB ASSOHIRA ar HEES SEmEeS Siioride, g an of:-
whnY@§ﬁ’ébén%nory30¢QMch Irfn@Fdr@ﬁﬁQ (59 53 &76 iAmoPiwds added, gWing a clear

hanol Resul tlng sol uti on was concentrated in vacuo

yellpw sol gD, feltoweskinhadditionsabacaty ahbaide (236 @i 284 mmaglpever 10
B4 i B el RO AUSeeCR bl s tiea o
7 hbarﬁva/t&o?b’ﬂﬂem_lpﬁaiétgcb Sheari taodled tc;] ote. biad- Diflmgad»pmpylgnmo)—ethanol

e roduct ric C rat t
(39,8, 20 m@l) waamdﬂgﬁﬁsﬁmﬁré ﬁ?ﬁ@x\wa Bopdd L% ofgChioro-4.6-
dimdihdly2 BY5-HBihe @91 n?ozmg.ﬁwdmrp@meﬁ@rs@rysea sbiEBV&Ol inftfute. The

precipitated after nut es) he m xture was cooled to
reaction was alloweddd Sfczwly wanoe ropin| temperaftieg eyerg period of 5 hours,

follé\?/fqﬁ gué(asglﬁrr&/%o?ﬁ?t aﬁ%om %?n ergfrﬂé'g'ul ﬁg%qu(fé){'étagrﬁoﬁ‘gfﬁtlon was
wagled Waedawithvg(lmmﬁﬁonﬁbngbf Oﬁd\v’lm’ltnblaeuﬂ amet bmmw;th 900 ml of brine.
Ll e o S
me‘fl‘\_’S{I&‘ié’ blﬁlBrn&@%n@@l’\é’n Qdcﬁn@)mdré rﬁétﬁ?leﬁé%ld?nd@c'ﬂwe final crude

-chloroet hyl)- (2, 2-di fl uor opr

methayienerolylorida spliioh Volusisheag I1)2 hie(mo%s splyiiRaIwas) copled to —2°C
foll WY A diffory bf 1§t Hethafssufollyl chioride (36.0 g, 311 mmol) and then
addition of neat N,N-diisopropylethylamine (42.1 g, 324 mmol) over a 10 minute period
while maintaining a reaction temperature less than 10°C. The reaction solution was
warmed to room temperature over 1 hour, followed by stirring for 20 hours, then
washing the methylene chloride solution twice with 800 mi portions of 0.5 M citric acid
and once with 800 ml brine. Product rich methylene chloride layer was clear dark
orange in appearance (~1.3 liters total volume). Crude solution was concentrated in
vacuo to ~300 ml, followed by addition of 1 liter of methanol. Resulting solution was
concentrated in vacuo in a 30°C waterbath by removing 900 ml of distillatés. Another
800 ml portion of methanol was added followed by a final concentration in vacuo (30°C

waterbath) to remove 700 mi of distillates. The final total volume was ~500 mi. The
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75% as a white solid. HNWR (CD Cl ): d 7.49-7.47 (m

1H), 7.44-7.40 (m H), 7.37-7.33 (m 2H), 7.28 (d, 2H,
WO odoanese J=8.7 Hz), 7.14 (d, 2H, rotaners, JeGI/IB2bir)q03522

4.46 (t, 0.72H, J cannot beédeterm ned), 4.14 (t,

1.28H, J cannot be determ ned), 3.97 (t, 1.28H,

JHF=13.0 Hz), 3.87 (t, 0.72H, J=6.4 Hz), 2.22 (s,

1.08H), 2.20 (s, 1.92H), 1.62 (t, 3H, rotaners, JHF=

19.5 Hz). Two major rotanmers present ina 1.7:1 ratio.

Mass Spec (ESI): M+1=530.2 Preparation of
propuptzn@hp@n«zﬂmr@ﬁsﬂ §0|9ﬂ?mweﬁ|f@!d)9h@ﬁ>m feraperabie 9 1 bew(solution

we AT arosdE B pbis 35 Ppeatnce dnen solds proctaleg et ~15
midites HO l{e rddlireAvas |Coo|&d|td —10°C and stirred for 1 hour while malntalnlng
teraplcr%ﬁgcm OL 9[1'?)‘6&)) e r)zre(cj:lpEtla & g Wéré’c%ﬁé&gg%\{llfﬂlfrélﬁo% and the

reéirlt( mféréél@héﬁyua)shéd lvhih)ﬁ‘(ﬁﬁmbf ‘eydhilRet raethadoh 5@!0\/@089)/ air-drying
was_ dissol ved in met hanol0 with wa

fori 1p | féptkré 6%%@?%%9"96“@%81%%%% 2105¢ a8kt mm for Zhours (loss

onRyit hEH ord 0.4 GF18 Qi€ oSt st B ARRIGFRAL (3 2. dficoropropy)-
cadmm(tw eh(Z}ﬁhllQrcEpl'(enyDiS h-ciiogphenyl))1 H-pyradel @-@’f-BSf@n_éé("O"r 0g,

solid (reagtion m xture goes87 fromcolorless to
75@3Iqswh&ﬁ38F(ﬁl on stirred for 30 mnutes at. O C,

12 gl I'meRgxc%w)ta PIQof . 47QRCaRY, rmedz quhomb o7 BE-7883 @i, 2H),
(0]

7.2%:(¢ 2. rotamess, J—rBe‘ébItZD o7n14 (nl H, cr@tameprtssé—&ﬁd*zal 446 (1, 0.72H, J
cahﬁ%&é@@%ﬁxeﬁf% 2 tf, gtég{kg%' cﬁqbﬁl Q% d-épﬁn?r?(g@: 597 VSHYV?ISQSH, .
Jneeelichetl Hz), 8.8 D\ 0. 7025H sE6r4 Hal 2(28 (2 15081220 (Bhe. 92H) 1.62 (t, 3H,

recipjtat olids were collected by filtr on. and
rolBfers el (1ErmyPeH T Soaer RBamis et 1A 5b7H - oom
MARBEAESIP Ki+y=6308t hanol : water. Collected solids
wer e drled at 50 C and mmfor 1 hour to give

1- (2-chl or ophenyl) - 5-
Preparation of 1-(2-chlorophenyl)-5-(4-chlorophenyl)-4-hydroxy-1H-pyrazole-3-
carboxylic acid (2-chloroethyl)-(2,2-difluoropropyl)-amide (1-6q):

CI\\F:Eg

Y

N/

“ ©/01

(1-69)
Acetic acid 3-[(2-chloroethyl)-(2,2-difluoropropyl)-carbamoyl]-1-(2-chlorophenyl)-
5-(4-chlorophenyl)-1-H-pyrazol-4-yl-ester |-6f (3.55 g, 6.69 mmol) was dissolved in 90
ml of methanol with warming in a 40°C waterbath to give a clear colorless solution. The

resulting solution was cooled to 0°C (still a clear, colorless solution), followed by

addition of KCO3 (1.02 g, 7.31 mmol) in one portion as a solid (reaction mixture goes



(4-chl orophenyl ) - 4- hydroxy-1 H pyrazol e- 3-car boxylic
acid (2-chloroethyl)-(2,2- difluoropropyl)-am de Mg

W@ 2008044322 87% as a white solid. HNWR (CD Cl PCT/iB2004G003522
(s, 0.52 H), 9.57 (s, 0.48#%A), 7.51-7.48 (m 1H),
7.46- 7.41 (m 1H), 7.39-7.31 (m 2H), 7.24 (d, 2H,
rotaners, J=8.7 Hz), 7.17 (d, 2H, rotaners, J=8.7 Hz),
4.75 (t, 0.52 H J =13 Hz), 4.47 (t, 0.48 H, J=6 Hz),
4.08 (t, 0.48 H, JHF=13 HZ) 3.94 (t, 0.52 H, J=6 Hz),

3.84-3.79 1.66 1. 44H, 19. 3, 1, "
frofycolorlesgtp yg}whd?q Eﬁﬁéf%?% mingieg AL @9%5 By pddition of
cor%ektrQFethyd%émond\@é.a ($@eﬁn 6831 M Muls 7iR8H 2 I\ias@rmb@n 1

Pr epar ation
ne@rdlizatim, Ge@(pﬂmdyri)s colpresshanst dphelyen) produgt beging to pragipitate.

th
Thé et ik wiieditertodim fhistatid fian soun! of water was added.
5 foIISWé?Fn@fﬁtlmr@het P Q}B hedrs( Z- I‘ldﬂ)r@b@ﬂb’@d}do)lddm{eie callest@d by filtration and
trifl uoroe

thedegyliing f 'Eﬁcﬁ% Eva] "égsi‘%‘f"%ﬁg)lm'@fé%?rﬂ teRpGIAKIA %' Msthanol:water.
Coﬂé&e& @élld@wel% éﬂéﬁ"@i 90°d AhEY b‘}ﬂrﬁ%rnﬁ hSQr N?@z )I (Qflﬂhlorophenyl) 5-

- propanephosphoric acid cyclic anh

(4- ohlmrzppmnv 4rhvdrqxw1Hmwaz¢ée1$a¢wbpwls aﬂq (&mler@hw{%z

d|ﬂ[1§{108§0a&};5 'd aqufgo "/ﬁ%%r ochlﬂ%rg&&d gzzlodet gglt ur at ed

10 aqumwmdwmzplac@qua@ 62 H;r 057, (s00.48H)( R51S4B (ﬁmd H), 7.46-
concentrated in vacuo to afford the title conpou

7. 41270 T1Hds 7 BOnkBE o 8H) 7 243021 Tolaers) d=GBHZ gy (d. 2H,
rot%e?% Q§.74|1|‘i'97 »4(7g5Ir 630.52@4\1%“12%%?% r4"£7 &ggbh% »-312%%6 E«é ltgos (t, 0.48
H, zhé=13sH£c)L6:imxt 10,52 #1, 456 Hr)( 818443.79 (mTRH),clo6® un detH, Jr=19.3 Hz),
14 A 20U PR LG RS VB 00k

15 MabASheznesntiirnedggp Scheme above using the

appropriate starting materials which are avail abl e
comercially or

Example 1
Preparation of 3-(4-Chlorophenyl)-2-(2-chlorophenyl)-7-(2, 2, 2-trifluoroethyl)-6, 7-dihydro-
2H,5H-4-oxa-1,2,7-triaza-azulen-8-one (1A-1):

20

(1A-1)



prepared using preparations well-known to those
skilled in the art. |
w@2¢0s/0aseDr ophenyl V2- (2- chl or ophenyl V7-i sopr opRdF/ 8826604103522
hydr o- 2H, 5H 4-oxa-1 , 2, 7- t88 aza-azul en-8-one (1A-2) :
mz = 416.4 (M+1)89 CH
S-f~Chl orophenvO y-i sopropyl *-o-tol yl - y-di hvdr oMH.
H "oxa-1 ~J-triaza-azul en-Bone (1A-3V mz= 396.4 (M+l)
a CH,
3- (4- Chl or o- phenvn-2-o-tol yl -7-(2, trifluoro-ethvn-
6, 7A gdlntian of wmmomm %(Z-Chtqrosalz%nyb)z"m[%(ﬁ 82ne

enk e PR P A E RSPl (45 mo

0. 10nmbl)li1yie1hyﬁam71eqomﬁdnb-and 1-propanephosphoric acid cyclic anhydride (0.1

ml, é.ﬁt? nmplimﬁb%éjz gl{l(?rfo:e ) @5{% mﬁvgffeo&erre%} Briowrs. The Feaction was
diluted %t@ E{hglf ch@h QfyshedSt Maqﬂéd%%yﬂi’(%h‘fér)c dciyshtarated Hieous

razol e- carboxylic aci

Soctuzm;_bl@ﬁrborumieobrmea slyiey (N@eﬁ@d} and ceneppinatedhingequoda afferd the title
corﬁ%?iﬁréqq%%%s Wﬁé&%aﬁg@g@mﬂw& #cHCISlop TBR!52 (dN 1H), 7.38-

7.3@a(ﬂmima7 tzerwl 24), m 15e(d, diH)e4 43.(Br g, 2B)L AR9(brls) 2HAF3.01 (br s, 2H); -
20% et h acet at e: hexanes (210 nl) was

ms;H@Mﬁ "f"ﬁe‘ P&y \)vas stirred at anbient tenperature

for 1 hour and filtered. The filtrate was concentrated
in vacuo and the resulting oil was chromatographed on
si | Tharcoapoyrts lited beloyw warepreparetbieing proaesiuaes analogous to

tho%sgiﬁz%c ékl)e(;’d @3&@0@5%{{@%$ S 319 égfhpoahg ﬁ\_—l 'EINQ dlﬂhﬂ%l’l Scheme |

above using the appropriate starting materials which are available commercially or
prepared using preparations well-known to those skilled in the art.
' H3C
CH

K\N/ \CH3

3-(4-Chlorophenyl)-2-(2-chiorophenyl)-7-isopropyl-6,7-dihydro-2H,5H-4-oxa-~1,2,7 -
triaza-azulen-8-one (1A-2): m/z = 416.4 (M+1)
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7.33 (m 3H), 7.24-7.21 (m 2H), 7.16-7.13 (m 2H),
4.45 (br s, 2H), 4.02 (t, 2H), 3.90 (br s, 2H), 1.69
W@ 20584822 s (LCMS) mz = 452.2 (M1). Conbust i PET/IB2004/003522
anal ysis calculated for: C855. 77% H 3.79% N
9.29% Found: C 55.69% H 3.52% N 9.13% The
conpounds |isted bel ow were prepared using procedures
anal ogous to those descri bed above for the synthesis
of Compound 2A-1 and outlined in Scheme above using
the appropriate starting materials ich are avail abl e
comercially or prepared using-pr epy??(ati ons wel | - known
to those skilled in the art.91 CH
- (4- Chl or o- phenvn- 2- ( 2- chl or o-phenyly - 7-¢t%3 2- di f | uor o-
butvn-6 7-di hydro-2H, 5H 4- oxa
, 2, 7-triaza-azul en- 8-one (2A-“
3-(4-Chl oro-phenyl)-7-(2.2-di f
, 7- di hydr o- 2H, 5H 4- oxa-1=2, 7- t/i aAgazul en- 8-one
. : Exanpl eN3 Prepar ati on of
3- (4- Chl or oDhenyl g:l- , enyl )-7-(2.2.2-trifluo
roethyl)-4,5,6. -
t et rahvdr o- 2H Dyr azol o[ 4. 3- el |2 - a2&Di n- 8- one
(3A-1):92 (3A-1) A solution o
3-(4-chl orophenyl)-2-(2-chl or

|-4,5,6,7-
. nmo and NaH (5 ng, 60% di spersion, 0.12
gngiﬁggﬂamhtmﬁ9§4. %)) was stirred for 1 hour at room
tenperature under a N at nosphere, then
trifluoromethanesul fonic acid 2,2,2- 4rifluoroethyl
ester (22 mcroliters, 0.15 mmol) was ed dropw se.
The reaction mre was stirred h , quenched
wi th saturated aqueous MNa ( ‘Tacted twice with
Et OAc. The conbi nelow xrracks were washed with
sat urat ed aqueous NaHCO=a sat ur at €4 aqueous NaCl,
dri ed, and concentrated under NvAtuum The crude

resi due was purified on a gsomatotron using 1 nm

pl ates and a sol vent gr ad' H: 1 hexanes/EtOAc to

00% Et OActo 9: 1 Et OAc/ MeO g give 3A-1 as an
3-(4-Chloro-phenyl)-2-o-tolyl-7-(2,2,2-trifluoro-ethyl)-6,7-dihydro-2H,5H-4-oxa-1,2,7-
triaza-azulen-8-one (1A-4): m/z = 436.2 (M+1)

=466.1 (M)
butyl)-2-o-tolyl-6

Example 2
Preparation of 3-(4-Chloro-phenyl)-2-(2-chloro-phenyl)-7-(2, 2-difluoro-propyl)-6, 7-dihydro-
2H, 5H-4-oxa-1,2,7-triaza-azulen-8-one (2A-1):
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anor phous glass (6 ng): +ES M5 (M+1l) 455.4; H NWR (CD

) d?7.50- 7.37 (m 4H), 7.32 (d, 2H, J = 8.3 Hz),
wQ28/044822 2H, J = 8.3 Hz), 4.29 (q, 2H, J = 8.BCTH2004/003522

3.84 - 3.79 (m 2H), 3.60 -903.55 (m 2H). Exanple 4

Preparation of

1- (4- Chl or oDhenyl ) -2-(2-chl orobDhenyl )-5, 6, , 7a,8,

9- hexahvdro-2H 2, 3, 4a, 9-tetraaza

cyclopentarflazul en-4-one (4 A-1):93 | (4A-1)

Di i sopropyl et hyl am ne (250 mcroli mol ) was
added to a m xture of 1-(2- dﬁd’(’%

chl orophenyl ) - 5- (4-chl orophfenyl )y 4-[ (pyrrolidin-2-yl nme
t hyl ) - ami no] - 1H pyr azol e- 30 ic acid 160 ng,
0.37 mmol ) and HATU (380 ny, in DM (50 nm) at
roomtenperature. Th ' I Xxture was stirred for
5 hours, quenched w sat uRat ed aqueous NaCl, and
extracted twice W c. The c?ﬂ‘bl ned organic
extracts were washed with O tric acid, 1MKCO

and sat urated agueous NaQ i ed, and concentrated
i n vacuo. The residue was s ed in CHC and the
sol vent decanted, a process repeated once nore with
Et OAc. . The conbi ned or gani ¢ Z®fluti ons were
o ent nder S '
O A Lo PR S D A LS B -1
p r%@é’-@%ﬁr&ﬁ%{hb%dc? @t@ﬁﬁmwdpyl)azlhﬂﬁaeéwwrgnegfl@(m g, 21
as a white sol|i ,
mmogpirphenyl Phosphings(S- 4(191)31mg rapol) "’r@w&qen{'ﬁ@ﬁ whsA0qeR 1.1
a 82 .
(az%ﬂfcar%ﬁpyﬁ%@ é)?ﬁhmg g ﬂ g%'ﬁ'nog Aftér QBH@Jrs &Og/a)ethﬁ
acetatd:heanes (2H) ml)zlvﬂmaddedg dhq mlxtmﬂg wag sgge al amblqnﬁtemperature
{
for £ g A i Bieg” cREMIARENES SBhE g HRP A BT ER g oi was
chrémiafogthpheden siliBaigel (Z0-P0% ethyl aetate:hekaneg)ite afford the title
compound (2A-1) as a solid, 7.8 g. 1H NMR in CDCl; (ppm) 8 7.53-7.50 (m, 1H), 7.38-
7.33 (m, 3H), 7.24-7.21 (m, 2H), 7.16-7.13 (m, 2H), 4.45 (br s, 2H), 4.02 (t, 2H), 3.90 (br
s, 2H), 1.69 (t, 3H); ms (LCMS) m/z = 452.2 (M+1). Combustion analysis calculated for:
C: 55.77%; H: 3.79%; N: 9.29%. Found: C: 55.69%; H: 3.52%; N: 9.13%. '

The compounds listed below were prepared using procedures analogous to
those described above for the synthesis of Compound 2A-1 and outlined in Scheme Iii
above using the appropriate starting materials which are available commercially or

prepared using preparations well-known to those skilled in the art.



Preparation of
3-(4- Chl or ophenyl ) -2-(2-chl orophenyl )-7-(2, 2-di fl uorop
WO o@$i0)4882 7-di hydro- 2H, 5H 4-oxa-1. 2, PCT/IB2004/003522
7-triaza-azul en-8-one (1-5A1:94 (1-5A) Acetic acid
3-[(2-chl oroethyl)-(2,2-difl uoropropyl)-carbanoyl]-1-(
2-chl or ophenyl) -
5- (4-chl or ophenyl ) - 1H pyrazol -4-yl -ester (513.0g, 0.97
nol ) was suspended in 9.7 liter of ethanol (gives a
of f-white suspension). Cesium carbonate (348.0 g, .07
nol ) was added portionw se as_a [ (224 2 mnutes
whi | e mai ntaining internal [fenfdraturé between 21-27
C. Note: Upon Cs C additiqn, ction m xture turned
pal e yellow (still a suspensiop). Reaction stirred at
roomtenperature for 19 houy%,\then the crude reaction
m xture was filtered ough~Cefite(r) to renove
i nsol ubl e solids, g ar dark yellow filtrate.
The Celite(r) fil ed with 2 liters of
et hanol . The crude product i on was concentrated
in vacuo and gave a yell ow sg This solid was
reconstituted in 7 liters of methylene chloride and

4-BRI0r&DRkhyI Hidro e ghedimibre-butyi 16 F-dihj@oS2 196 H-4-oxa-
art s aqueous and once Wit iters o
1.2 frtrinza-aztilen A2)cmiZze I 1eé Bhl ori de | ayer was

~concentrated in vacuo to a total volune of 2.5 liters.
Not e: The net hyl ene chloride | ayer was clear and dark
resddi sh in color. The product rich nethylene chloride
solution was treated with 105 g of Darco, followed by
stirring at reflux for 30 minutes, After cooling, the
Darco was filtered of f by passi t dsi on through
Celite(r). Note: Crude progﬁgzrsolquon is clear dark
orange i n appearance. The ude/pr@duct filtrate was
concentrated in vacuo Al volume of 1.1 liters.
Thi s product rich ne
added over 20 m
mai ntai ni ng a reacti or—pot tekpergHure of 50-60 C
Not e: Hal fway through nethy chl 8ride sol ution
addition, precipitate cane of solution. After
conpl ete addition, the nethyPene chloride sol vent was
at nospherically renoved (3.55 liters of distillates
coll ected while sinultaneously adding 2 liters of

3-(£XHI QBB R(2 2-difluoro-butyl)-2-0-tolyl-6,7-dihydro-2H,5H-4-oxa-1,2,7-triaza-
azulen-8-one (2A-3): m/z = 446.2 (M+1)

‘ Example 3
Preparation of 3-(4-Chlorophenyl)-2-(2-chlorophenyl)-7-(2,2,2-trifluoroethyl)-4,5,6,7-
tetrahydro-2H-pyrazolo[4,3-e][1,4]diazepin-8-one (3A-1):
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refluxing solution) fromthe reaction m xture by

heating to 79 C (internal pot tenperature) over a 2.5
wheows/opsei od. Once internal tenperature reacheRCT/B2004/003522

boi I i ng95 poi nt of cyci oheXane, all of the nethylene

chl ori de had been di splaced. Note: The reaction

m xture took on a very dark pink/purple coloration

with white solids suspended. Reaction mxture held at

79 Cfor 10 mnutes, then cooled to 50C and held for

hours, followed by cooling to 30C and hol ding for 4

hours. The precipitated product-w /EuxFected by

filtration, and the resulting/ ercake was washed

with 3 liters of roomtenpe

foll owed by air-drying for 3. 5

solids were further driegd{ 50C apd 2 nmfor hours

(loss on drying was onI’

chl or ophenyl ) - 2- ( 2- éH =i2

) -6, 7-di hydr o- 2H, 5H 4- oxa- 1, 2,

1-5A (321 .3 g, 73% as an off

Recrvstal li zati on

of 3- (4- Chl or ophenyl ) - 2- ( 2- cﬁbp@pphenyl) 7-(2,2-difluor

opropyl)-6,7- di hvdro-2H, 5H 4- oxa- 1

7-t & sgbglo@zqﬂ?em ghlgmh@mylgg-ﬂ)@chlorophenyl)-4-tr|fluoroacetyl -4,5,6,7-

tet?ht{yéﬁﬁh%ﬁ%!%,é ﬁ’l ng_@%p‘?ﬁ BOARYLa 47 hefgy, & A0 Rl 8Ra NaH (5

mgl-60%adibparsion, 0. §2 axraal) ireDMB- (d e ml) wés chiréd far, 1 hdurmttrbb:m

terparafUrg LEE S 0 aifrashne s e ReSiemaifaesieniccardd 22,2
triffu@rd et cb SBar (hgahicrmuté@ 0.95 IntroP RFhsSdddedd d}@p&ﬁge IThe Heaction
Af ter coollnga]the Darco KBB was filtered off

miRliEs Wag StiFred %hpuﬁs fiHeRcngd Vaith satarated aguepus) f\éCcH ag} extracted
twfvc\:gs hfg d@%é(ﬁ%é lc%; (F SmQ‘Jéﬁ( rta% &l)lerfef,k %e\bﬁh Y8R irated aqueous

SELeNt “has
NaHC0eand satnated acueoas NaQijl drieda ahdtcahcemrated amdeoVacmm. The

Th trated t hyl hi
onile oSy iRa U O PhBd ol M MoT PR gpd atoltent gradient

of gt Vigexanes RO AR 008k E@@A@t& 9#i Et@AdYMeh){-ll &ngwé 301 igdean
was renmoved fromthe resul t|n§5so utlon

amarpbeshalere 4 mg)dt ESIMS (Mg 1p#%5.41 mwmma&cizbsam 287 (m, 4H),

7%&)‘#?%8 ngtt]go? ‘% {5# gﬁaﬂo‘l P %‘??glt ﬂt h %8%8?@113'84 -3.79

(mcqell),e;jaove;wss(mozm; from82 Cto roomtenperature.
Not e: Sol uti on becane hazy around 34 C,

|aza-azulen-8-one
te solid.

Example 4
Preparation of 1-(4-Chlorophenyl)-2-(2-chlorophenvyl)-5,6,7,7a,8, 9—hexahvdro 2H-

2,3,4a,9-tetraazacyclopentalflazulen-4-one (4A-1):
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foll owed by precipitate formation. The m xture was
stirred at roomtenperature for 2 hours, then cool ed
wo 0090ex stirred for 2.5 hours before col | ece@nB206wn03522
precipitate by filtration. 9he resulting filtercake
was washed with 80 ml of ice-chilled 2-propanol, then
air-dried for 1 hour. The recrystallized
3- (4- Chl or ophenyl ) - 2- (2-chl orophenyl )-7-(2, 2-
di fl uoropropyl)-6, 7-di hydr o- 2H, 5/
| -4-oxa-1,2,7-triaza-azul en-8-one 1-5 (4.03g, 81% was
isolated as a pure white crystallmnée\solid. 96 H NWVR
(CDCA ): d7.49-7.46 (m 1H), 7..@37 (m 3H), 7.24
(d, 2H, rotaners, J=9.1 Hz), 7. N
J=8.7 Hz), 4.44 (dd, 2H, J=
2H, JHF= 13 Hz), 3.87 (t, 2H,
J =19.1 Hz) Mass Spec (ESI): =7
t he conpounds descri bed abywe i Exgnples 1-5, the
fol |l owi ng conpounds may /pe pfepa Nd usi ng the nethods
and procedures gener@ desicri bed ab ye in Schene |V:
2- (2- Chl or ophenyl )-3-(4-ethylp “(2,2,2-trifluor
oet hyl ) -6, 7-di hydr o- 2H, 5H 4-
oxa-1,2,7-triaza-azul en-8-one; .
2-(2-Chl orophenyl ) -7-(2, 2-di fl uoropropyl ) -3-(4-ethyl ph
enyl) -6, 7-di hydro- 2H, 5H4- 4 _4
oxa-1,2,7-triaza-azul en- 8- one; gnd
2- (Biisapropyiethglayine 2250 mitrblitersh @npinol jiwas egdepid a aittuce of 1-(2-
i hydro-2H, 5H-4-o0xa-1, 2 7- tri.aza;azul - one
chipRRPRADE S Slorop ey Kt vl T3 TV B g pwergole >
carBbxjiiteadid BSEH)160HEN0.BP nmbl) tahe HIABOYB8E nty, -1 tlfl) in DMF (50 mi)

Instant invention can be evidenced by activity in a& )
at fogpstenparatyre.« Abegeattioponiiuyesas PEEPher o h%’é%l,cﬂ}den_‘? gd with~-
sol 05 RARY T PRSI, MR s it btk
exithate Weye sualshea wdih 0.5 M citric acid, 1 M K2COs, and saturated aqueous NaCl,

dried, and concentrated in vacuo. The residue was slurried in CH,Clp and the solvent

, 2H, rotaners,
Hz, \.9 Hz), 3.98 (t,
P, 1.67 (t, 3H,

decanted, a process repeated once more with EtOAc. The combined organic solutions
were concentrated under vacuum and the residue was purified on a chromatogram
using 4 mm plates and a solvent gradient of 10:1 EtOAc/MeOH to 5:1 EtOAc/MeOH to
give 4A-1 as a white solid (46 mg): +ES MS (M+1) 413.4, "H NMR (CD30D) § 7.58 (bs,
1H), 7.52 - 7.44 (m, 3H), 7.34 (d, 2H, J = 7.6 Hz), 7.22 (d, 2H, J = 7.6 Hz), 3.93 - 3.82
(m, 2H), 3.64 - 3.50 (m, 2H), 3.10 - 2.99 (m, 1H), 2.38 - 2.29 (m, 1H), 2.04 - 1.96 (m,
1H), 1.95 - 1.74 (m, 2H).

The following demonstrates an alternative method for preparing compounds of
the present invention where A is nitrogen, B is carbon and X is O.
Example 5
Preparation of 3-(4-Chlorophenyl)-2-(2-chlorophenyl)-7-(2,2-difluoropropyl)-6, 7-dihydro-

2H 5H-4-oxa-1,2, 7-triaza-azulen-8-one (1-5A):
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EDTA - ethyl enediamne tetracetic acid PBS -

phosphat e- buf fered saline EGTA - ethyl ene
w@bkopsok4sph/ s(b -am noethyl ether) N, N, N, N -t ecPCHE004/003522

acid GDP - guanosi ne di phodphate sc - subcutaneous po

- orally ip - intraperitoneal icv - intra cerebro

ventricular iv - intravenous97 [ H SR141716A -

r adi ol abel ed

N- (pi peridin-1-yl)-5-(4-chl orophenyl)-1-(2, 4-

di chl orophenyl ) - 4- et hyl - 1H pyr asz\egﬁa- car boxam de

hydrochl ori de available fro shamgBi osci ences,

Pi scataway, NJ. [ H] CP-5594@ - abl ed

5- (1, 1-di net hyl heptyl ) -2-[ 5- hyd oxy 2-(3-

hydr oxypr opyl ) - cycl ohexy\- phie avai | abl e from NEN

Li fe Science Products, onyNMA. AMR51 - N

- (piperidin-1-yl)-19(2, —|chI rophenyl) - 5- (4-i odophen
yl)-4-nmethyl -1 Hpyrazol e- 3- xanlde avai |l abl e from
Tocris(tm, Ellisville, M unds havi ng an

activity <20 nM are generally Yested in the CB-1 GIPg
[ S] Binding Assay and the (€BA3 bi nding assay

Siééétipﬁﬁc‘?@%ﬁé%”@'@%%nﬁm@g R icuoRTRBH BT R g7-sblorophenyl)
5-(4. Lb‘hic{?ﬁ ﬁégﬁf 0)0{ H- r#ljé%tér (5283 g, &Iﬁgmﬁolﬂ\ﬁ% 5UB§shded in 9.7

Ogl tiona Assa S SeCtI on bel ow.
liter 6Bethabo(gives aaoftﬁwhmeu suspension s Cesaam qavboRate (343619, de07 mol)

sl e o B R kg st poratare

betWHePPEI-RTES. Robte: ppon@seCog additioncitaactity nwktuceatnmaénl paledyellow
(stlllraegues%te?xr&olr\)gl%gggh(?nr gtlnge%sgtrrlogr%dtepr}/perat%re for 19 hours, then the crude
reaction mixture was filtered through Celite® to remove insoluble solids, giving a clear
dark yellow filtrate. The Celite® filtercake was washed with 2 liters of ethanol. The
crude product solution was concentrated in vacuo and gave a yellow solid. This solid
was reconstituted in 7 liters of methylene chloride and the resuiting mixture was washed
once with 5 liters of half saturated aqueous NH4Cl and once with 4 liters of brine. The
product rich methylene chloride layer was concentrated in vacuo to a total volume of 2.5
liters. Note: The methylene chloride layer was clear and dark resddish in color. The
product rich methylene chloride solution was treated with 105 g of Darco, followed by
stirring at reflux for 30 minutes. After cooling, the Darco was filtered off by passing the
solution through Celite®. Note: Crude product solution is cleai' dark orange in
appearance. The crude product filtrate was concentrated in vacuo to a total volume of
1.1 liters. This product rich methylene chloride solution was added over 20 minutes o 5
liters of cyclohexane while mainta.ining a reaction pot temperature of 50-60°C. Note:
Halfway through methylene chloride solution addition, precipitate came out of solution.
After complete addition, the methylene chloride solvent was atmospherically removed
(3.55 liters of distillates collected while simultaneously adding 2 liters of cyclohexane to
refluxing solution) from the reaction mixture by heating to 79°C (internal pot

temperature) over a 2.5 hour period. Once internal temperature reached the boiling



10

15

20

25

30

Pertwee in "Pharmacol ogy of Cannabi noi d Recept or

Li gands" Current Medicinal Chemstry 6 635-664 (1999)
wa@easiomdzn2/ 02640 (U. S. Application No. 07/564p0Q0WBB2004/003522

filed August , 990, incorp@fated herein by reference).

The foll owm ng assays were designed to detect conpounds

that inhibit the binding of [ H SR141716A (selective

radi ol abel ed CB-1 ligand) and [ H|

5- (1, 1-di met hyl heptyl) -

poift i YPRERIE. AT RS RRISe Boriac iy ReshtionlloNote: The

reaciprepidure. to&labn @Jaryléaa:Iepmwpuablecﬁottgaﬁbdebwhlte solids suspended.

oG35 R € B BB e B S el 1
hour§, fb!lcﬁﬁétﬁbilt’_b@@lﬂfgﬂd :mﬁ’doaﬁd l%ld(ng fM Z Ho&rd"crhe Ekécup%téd product
nd troned hi'gh speed

was Gallertd by Hibkiah, LN Aed G fbeake was S with S065as of room
temefotl A oymidHdkhEoofbyd by ali iy BitARE R flirs! e inolated solids were

furtherQiriethat 5050 and ﬂmntfhe‘iﬁ heursy(kssrahedrying \B58s nhlch ZNfEto give 3-(4-

chiorbRnNEu2 RBRoprd - 2 el rmeropilie. oy e bl et 27-

triaga-bizSI8HB-696 318 B203 gtrm%f; aadmestt-vhite lReligssay. The
test conpounds were diluted in drug buffer (0.5% BSA

10% DVBO and TME) and then 25 mwere added to a deep
Reelf)ﬁkt’g//ﬂiQ}Ié(:PbPﬁﬁ({?f)ﬁo:E&'pﬁgggq-g-gbﬂcgﬁﬁaéﬁgﬁg N8 MHudtbBrooyi)-6.7-

and puf fer
dihyatdedt, bb-4-bxa |, A7 driaZa-BOMNepSome (1-845ay was used to

© heRl G B E RSt i 2B bpah et dinvaro-2H,5H-
4-0RQNCENLigtd-a5ulenB-oas e bA (6. @dﬁg 1 atimol W@a@h@gafeewzo mi of
covered and pl aced inan I ncubator at Cfo

mefRylamedhlorige WV% AclRAT arfeos seluten. Qﬁr%?eKBBdO@@) vts geded
follSWEP b? %@Bﬁﬁgﬂ(oér@ﬂ?ﬁ?rﬂ' MeFri de(io}e 1 ra ‘?ﬁa cBBIn‘@Zh% Darco KBB was

reaction pl |Tat e re rves
filteBkchoff by passingdie Bofutibnethnmgb QBNEE;®O gk a ru:l%Aghﬁyellow filtrate.

The?lg/le[}"tg}b ; ﬁlﬁgcsrégy\\{v%s v%g(s:ﬁeclt \INEttt1 90 miffe rwatﬁglgﬂetc onde. 'IIH_‘ee eluent was

concentrated in vacuo to give a total solution volume of ~20 ml. The concentrated

methylene chloride solution was then diluted with 150 ml of 2-propanol to give a clear
pale yellow solution. Methylene chloride was removed from the resulting solution by
atmospherically distilling off 71 ml of distillates as solution was heated from room
temperature to 82°C (boiling point of 2-propanol). The solution was then cooled over 3
hours from 82°C to room temperature. Note: Solution became hazy around 34°C,
followed by precipitate formation. The mixture was stirred at room temperature for 62
hours, then cooled to 0°C and stirred for 2.5 hours before collecting the precipitate by
filtration. The resulting filtercake was washed with 80 ml of ice-chilled 2-propanol, then
air-dried for 1 hour. The recrystallized 3-(4-Chlorophenyl)-2-(2-chlorophenyl)-7-(2,2-
diﬂuoropropyl)-6,7-dihydro-2H,5H—4-oxa-1 .2, 7-triaza-azulen-8-one 1-5A (4.03 g, 81%)
was isolated as a pure white crystalline solid.
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dried overnight. n the norning the filters were
counted on a Wall ac Betaplate(tn) counter (avail able

wo e@soPseki nEl ner Life Sciences(tn), Boston, MXT/IBI00MEN03522
CB-1 Receptor Binding Protosol Human enbryoni c ki dney
293 (HEK 293) cells transfected with the CB-1 receptor
CcDNA (obtained fromDr. Debra Kendall, University of
Connecticut) were harvested in honogeni zation buffer
(10 M EDTA, 10 M EGTA, M Na Bi carbonate, protease

HonMRAED-BRr: gt R TRhe? RISLDoh.7 BB 51, rotemers,

of ; _ t | ; |
s=cloR o8 Sty e, pupetnataa s S oveseretig S

2H, dat+ €8 Hm)s3.8Rdh 2He J58JPdnd BT ¢, B, d=hSddd@ni zat i on

b er | -.S. at 25, 000XG for 20 mnutes at 4 C
Mas&%ﬁqqﬁ\%&ﬁ%@g s re-suspended in 1 m of TME (25

nmM Tris buffer (pH = 7.4) containing 5 mMMand 1 nmM
EDTA). A protein assa s perforned. apnd 20 .
1 4& biceh 46 HCornpag n A saes 00V LCHUBRIPS Thcthedeliowing
I 0
oo GREBRAT B  a o frti A bebleAdri oo
abopeliy Scbpiied

e plate. [ H SR141716A was diluted in a

t o LA ork R4 Bt A A0 Bl RL g on st
oxa-Ne\izoh-a2llepd8-onkor 60 m nutes. At the end of the

TV e AT MR DRy s PRb SRy Ebds B ip-2H,5t-4-
oxa, N2 IR AR BB M ) 0 Us TVE.  Each 111 ter vas

washChidropherphe3-{4-ethyiphenyl)d -isepeapybb £rainydno-2i, Sthé-oxa-1,2,7-
.norpninasthe filters were counted on a Wall ac
tnaé%'?gwleg?é%en) counter (available from PerkinEl nmer Life
Sci ences(tm, Boston, MA). CB-2 Receptor Binding

Prot ocol Chinese MHRARMACOROGIGAL(TBIEFING ) cells
transfected with CB-2 cDNA (obtai ned from

Kenthg wtilityef tr@rcgrmgpwzs\dsai ﬁlﬂé Brasent nvaeten iﬁ%’@@?@e&f@. of the instant
invEhftHEarPbE RAHGBhEQd by activity in at least one of the protocols described
hereinbelow. The following acronyms are used in the protocols described below.

BSA - bovine serum albumin
DMSO - dimethylsulfoxide
EDTA - ethylenediamine tetracetic acid
PBS — phosphate-buffered saline
EGTA - ethylene glycol-bis(B-aminoethyl ether) N,N,N’,N’-tetraacetic acid
GDP - guanosine diphosphate '
~ sc - subcutaneous
po - orally
ip - intraperitoneal
icv - intra cerebro ventricular

iv - intravenous
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buffer (5 MTris-HCl buffer (pH = 7.4) containing 2 M
EDTA), pol ytroned at hi gh speed and kept on ice for
worwaness22 The honogenat e was t hen spun at , 000PCTIHE2004/(H3522

mnutes at 4 C. The supern®7ant was recovered and
centrifuged at 100,000X G for 1 hour at 4 C. The

pel l et was then re-suspended in 25 m of TME (25 nM

Tris buffer (pH = 7.4) containing 5 M MjCl and 1 nmM
EDTA) per brai n used. A protein assay was performad

2o o5f R 7 10 r FEdabB RN BRI VES- AR B el 2.4
dichi@ropBreBdpa- rﬁ@t‘b@l%@yr@iﬂﬂb-&%éi%@fﬁi}de&ﬂdrddiﬂ!dmc?&avéllable from

[ 1 I 'ene pl ate.
Amgrshe agl%ggletngest r?Dlscaﬁa a)\/l\,le NJ. POl ypropy P [ H

! ’ﬂ]mﬁi ?4d‘-eﬁfdiﬂléblgd 5ot ngét}‘ny\% Bg/ r)gyga AroRGER

' cyclo exy phenol was difute
hydrsaperry ooy chsheryiEphane avadablesrarh NigY élfammoc’r@duhts Boston,
mavel I at a concentration of 1 nM A BCA protein assay

- was used to determ ne the appropriate tissue

coddH t a -Gpipenidin2104)-ri(20f- dlchbrgprsenw $E4-idd|©phenyl_)l_-ﬁ-methyl-1 H-
i at ncentration S . . tot ate. e
pyragile-SecaEPEREIge VBl o ﬁ%@@aﬁmﬁﬂﬁvﬁﬁcwm or ai 30 C
f t L
olcdifip rméfﬁain%\%n tan?w e BSAM efl—‘é é%%%l@ té%dﬁﬁ"ﬂ‘aé’@B 1 GTPy

250 m sto fer was a
[*°si Bmmlwéssay]apd theeCquhblnplirg assamjesctlhw belwwiesthe Bidlpgical

n format onto G/ B filternat
Bindi8 Astivs ShR. TRpSciEd drtra e Btk I AL ERER PilitduSgne or more
of thé furRXisnaieissags tescridedrin itigd Biold, @aIdericﬂbﬁaMl%s%y& Ié@ﬁtlon below.
counted on the Wallac Betaplate(tmcounter. CB-1

CB-§| bipging;acyvilies onwﬁaﬁé&w\ﬁe& @b%ﬁfé%f@@f&f@mﬁ%ﬁﬂ
cells stably transfected with the human CB-1 receptor
cDNA. Menbr anes wer e prepared fromcells as described
by Bass et al, in "loditrofBiokrgioal Assaysaracterization

0 S S AR S Ehlarperis o

pha@ﬁn&@&l&gl&@f @ctw Bpéél‘ﬁfébirfblcﬁre%@pw?'hbands are descrlbed Roger G.
FI ashP ate(trr ormat in duplicate usin pM GHY-g/

Pergyyequind Phgracsipgnef %@W% ﬂecﬁntoagmydgﬁlﬂr&ent Medioinal
Ché&RIRY 56, G 66P(1¥odf bitd [0 82162640 fu . MplicatioRid. or564,075 filed

August 8, 1990, incorporated herein by reference).

The following assays were designed to detect compounds that inhibit the binding
of [*H] SR141716A (selective radiolabeled CB-1 ligand) and [*H] 5-(1,1-dimethylheptyl)-
2-[5-hydroxy-2-(3-hydroxybropyl)-cyclohexyl]-phenol; radiolabeled CB-1/CB-2 ligand) to
their respective receptors.

Rat CB-1 Receptor Binding Protocol

PelFreeze brains (available from Pel Freeze Biologicals, Rogers, Arkansas) were
cut up and placed in tissue preparation buffer (56 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 at 4 °C. The supernatant was recovered and
centrifuged at 100,000 X G for 1 hour at 4 °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
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MgCl , 20 nM EGTA, 100 nM NaCl, 30 nM GDP, 0. 1% bovi ne
serum al bum n and the foll ow ng protease inhibitors:
wao®sogssed bacitracin, 100 ng/m benzani di ne, BCTIB2094/003522

aprotinin, 5 nmg/m |eupeptid8. The assay m x was then

i ncubated with increasing concentrati ons of antagoni st

(10" Mto 10~-5 M for 10 m nutes and chal |l enged with

t he cannabi noi d agoni st

5- (1, 1-di net hyl - heptyl ) - 2-[ 5- hydr oxy- 2- ( 3- hydr oxy- pr op

yl)- cycl ohexyl ]-phenol (10 mV). Assays were perforned
protein Bag ax perfarmediand 20 uRfdissee jotaling B werwas pdded fo the

centrifuged at 2000Xg for mnutes. Stinulation of
assPfpy[ S] binding was then quantified using a Wallac

M qhehespedrissunts!werk ailutaisin dpog buffen@®. 5% BSA S 19%yDMSO and
G aphg%d. | nverse agoni sm was neasured in t&e abge
TMEY angytheins25 popere addedriozdeap walheplyBFrRRYIcSRIGtg, oEbeR141716A.
0. K1. cel.l s ¢p- o d it A
was IS & oo Bt 3P 0R PR TMEL pd SRA R Baded o the piate.
A BORA| yotsin tagsay wasised to determinedihchepppomriate dissws concentration and

G protein Gl6 were used for this assay. Cell
therpﬂg&') ediofyeat fosain dispye atjt!ﬂ&rﬁp@r%&nai@@em%%ra@"aﬁs 3899 g he plate.

eSSk AR EPED 1R Rt ROE YRR e, he ond
of thdMcasutieh pBredes0 pi of SEVUE B3 BSyoplusiTMBEpWES 2dddt to the

probenicid and pluronic acid (0.04% . The plates were
reactiemplatss e Pateswere themhampsteddiy kateen arfo; Gig/B filtermats

ek SRS VR SIS (TG Dtors ver
driddeVerhigha! Inythemiorhingothe ditterscweteccmindedvas adbiailan Betagpllate ™

nmoni t or, over an, 80 secapd.perio 0 addi ti ons
coqn&réaﬁglge%l%f/rﬁm Fté‘%[h'é‘g!f@?ﬂfl-'{éosg{?mce?g% *&ﬁ%g}@?\?-er 20

se_con_ds of baseljupfan GBSﬂRéc%ﬁBmﬁQPmdcém

triplicate and 6 poirni_concentration-response curves

gendumanembyonrig sidney 283 HEKME3) relistransieeigd aih the CB-1 receptor

eo kAR P BB s, e oot

. horAggenization buffer (10 mM EDTA, 10 mM EGTA, 10 mM Na Bicarbonate, protease

inhibitors; pH = 7.4), and homogenized with a Dounce Homogenizer. The homogenate
was then spun at 1,000X g for 5 minutes at 4 °C. The supernatant was recovered and
centrifuged at 25:000X G for 20 minutes at 4 °C. The pellet was then re-suspended in 10
ml of homogenization buffer and re-spun at 25,000X G for 20 minutes at 4 °C. The final
pellet was re-suspended in 1 ml of TME (25 mM Tris buffer (pH = 7.4) containing 5 mM
MgCl, and 1 mM EDTA). A protein assay was performed and 200 pl of tissue totaling 20
g was added to the assay.

The test compounds were diluted in drug buffer (0.5% BSA, 10% DMSO and
TME) and then 25 pl were added to a deep well polypropylene plate. [*H] SR141716A
was diluted in a ligand buffer (0.5% BSA plus TME) and 25 pl wére 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 onto GF/B filtermats
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The foll ow ng cyclic-AMP assay protocol using intact

cells was used to determ ne inverse agonist activity.
w@2i05m44822 € pl ated into a 96-wel | plate at a ppP@El/iB2g04/003522

density of 10, 000-14,000 cels per well at a

concentration of 100 mper well. The plates were

i ncubated for 24 hours inl01 a 37 Cincubator. The

medi a was renoved and nedia | acking serum (100 m) was

added. The plates were then incubated for hours at 37

C. Serum free nedium containing 1 M| BM was adde
presagkrdir BSA ¢ meiald Phip ﬁMEmquhgftltggwa(g ghe fiiters were

drleﬁleggh@% qg'tﬁé‘ p@ﬁ&ﬂ%&ﬁ@@ I&)u%nA bWX@IIa(}:L?B@taplateTM

counter (dadilablg ffam PEﬂ(mEImﬁré:{feﬁc@%eSTM,Boﬁwroﬂ\/‘Fbr skol in

was added and the%%r_kcngbat ﬁd é !ﬁ P ”d&ﬂl onal
m nutes at 37 C - et =100 n of

0. @GHhédde hastepreeg- }GIFKQZH(DQOI)Io@nslbah@‘écﬁ‘edr\mﬂﬂCB}muDNQ (obtained
roomtenperature. Cell

t | h
fromDro@eI@r@SP%nQﬁJfH@Ne@gmsbppaégﬁ?twﬁﬁ%ﬁg%‘( K¢ @&b@ Preparat'on
oAy i o s o s
and kept en wefoe 15dﬂ|edteSo|ﬂhe\nqmg>g€tm@te<WﬁS e spustal 1,.000% 9 Yors

th
it A RSl G ATl P clHiRgR 6 PR o or
houb@t At-Cl I'aid sullec AEs tiedn rersl}épénd&ﬂ m Zf?gmt af T%@ﬁsmM Trls buffer (pH =
Cannabi noi d agoi ni sts such a.F sygr%anna
7.4) epntgiping QM qqz and 1 mM EDTA) per braln use protein assay was

i r l)-cyc
o M AR Bl ettt giany ) -
c harrestest bemmuh)@dwwere)dlhﬂed\ imdmg, bufter (@504 BSIAY 1RMeVISO, and

0 S B s 50 350 S bRl RSB e (105

(1, A4l ﬁyYhBétyﬂ-@[@ﬁy’Hrgﬁy ge{%ﬁ’gftﬂ%)&eﬂﬁro%gx-‘?ﬂéﬁﬁéﬁyl] phenol was diluted

canna I"nol

a h@ilﬁh{ bliffer206R BSA 409 9D.Sd ME) anyd then, 2@11! wiére added to each well at a
‘Di scr.i m nat

concgnirationgf 1 nlj\X pﬁﬁ(hg]é&%gmeé%%g(vias%se%@?%ielmlggélj\@ appropriate
tlsﬁ%"&fn%%htrgf&aﬁ Qﬁ 208G bf’ﬂhb't%%ué Bt Tﬂéeaﬂgﬂ‘é fBeQoncentration was
epsy, herm a, an t Plate assays
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 pfesoaked 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 [3°S] Binding Assay

Membranes were prepared from CHO-K1 cells stably transfected with the human

CB-1 receptor cDNA. Membranes were prepared from cells as described by Bass et al,
in “Identification and characterization of novel somatostatin antagonists,” Molecular

Pharmacology, 50, 709-715 (1996). GTPy [*°S] binding assays were performed in a 96
well FlashPlate™ format in duplicate using 100 pM GTPy[*°S] and 10 ug membrane per
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descri bed bel ow provides a screen for in vivo activity
of CB-1 antagonists. Al data is presented as %
w0 eanes:b2 f rom agoni st al one using the foll ow PQI/IB2004/003522
fornul a: 100
(5-(1, 1-di et hyl - heptyl )-2-[5-hydroxy-2-(3-hydroxy-pro
pyl ) - cydohexyl ] - phenol / agoni st -
vehi cl e/ agoni st)/ (vehi cl e/vehicle - vehicl e/agonist).
Negative nunbers indicate a potentiation of the

welfiRsey bhifar Compoerdd S0 Tak Bie L vyt R, wHF7.4, 10 mu
MgeR! 20 el GTRS100 R NHRI O50 éﬁ/f G?#,D.M!b%vlr@%émﬁ?albumin and the
(n=6; 17-19 g, Charles Rivel Laboratories, I|nc.,

folloWingi prgtease ilWMbitarer €0 pgntirbemitestbivi 100 1gsi benmmidine, 5 pg/ml
[ . Fifteen mnutes later, the

. apr |€igiggfgééflfgugégﬁq9 AFSay Mjx was then incubated with increasing

corgl‘e)ﬁt}aﬂ?/ 'erérhé@;dmgtp(HW@I\A(ztg: _'hmﬁm il Ao ¥AE LRI with the

- cycl ohexyT | - phenol y-five mnutes
cargabinoid hgosigbdr( &1 -dimetyl-heptyl )k 2+d-hydroxywer @-inydroxyprapyl)-

o R AR T SR B B e

FlaghPRY&IMHGer@tRE EEntFFIgea Bt P0DOX gffeF 1@ minbies. Stinalatitn &f
m put es and the acti vi tfy was recorded by infrared

GTRyk 1Sdrbinding stasrtben quantifiasl using anVathac Mitrobeta.ECso calculations done
| runent st Al l entown, PA) that were placed on
us'?@?"&%ﬁ‘tﬂ’é’ é??g?.adThe data was conputer collected and
ex pihessetagohisnTwasmeasured tirs the 4lsdemse s ngbhise | CR mice
(n=6; 17-19 g upon_arrival) were pre-treated with test
conpound (sc, &1 ELAPRrbaseg\F A$S3 0l ater,
r

C hemmice | SRR _
o F%F‘l%ékr‘l‘g%y@ S_B?}rts}?/é&ﬁ%ﬁyﬁfg?%ﬁrx@n%@“%@ﬁo? SBNW ?obtalned from

cycl ohexy henol
Dr.(Behra KendallyUnivetsityof Sissinectiguicand the promistunsisgipeotein G16 were

d 65 t egl ' tt.ach { j d

oo 561508 OB Blor 8l AR08 250 et on
collxenzated 384 el biddkaledr sl ldtasis Celle wepdl fzabdRd fonone hour

the gap of the ring with fore- and hind-paws grip |ngNI
with He M yeree Al (MriSURITrobes) IniRIVEM S ihprientaitor s m
pro%%ﬁR!ic?Bﬁb %l%ﬁib%koe@gm{%?ﬁ%t plé%rs WERRhERWASHed 3 imes with

novement Sy was recor ded Over 'a 3-m nute peri od.

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 challenged with 3uM WIN 55,212-2 (agonist). Data were analyzed
using Graph Pad Prism.

Detection of Inverse Agonists

The following cyclic-AMP assay protocol using intact cells was used to determine
inverse agonist activity. .

Cells were plated into a 96-well plate at a plating density of 10,000-14,000 cells

per well at a concentration of 100 pl per well. The plates were incubated for 24 hours in
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The data were presented as a percent imobility

rating. The rating was cal cul ated by dividing the
woovbes480f seconds the nouse renmi ns noti onl eSBCHIB2003522

total tinme of the observatileh period and nul tiplying

the result by 100. A percent reversal fromthe agoni st

was then cal cul ated. Hypotherm a Male I CR m ce (n=5;

17-19 g upon arrival) were pretreated with test

compounds (sc, po, ip or icv). Fifteen mnutes Iater

m ce were challenged with the cannabinoi d agonis
a 36! @1lncubator The media was removed and media lacking serum (100 pl) was

add ohexy%‘l]at&n éﬁé‘t}nfécrgc_ﬁbg?éﬂfa’ﬁs%oﬁﬁs By&H exy- propyl ) - cy

enol -fi've 'm nutes post agoni st
I nj Serunofree netdiwrh contining npaNalBM)éswamcwetcbﬂoeeachTwmkfollowed by

d by i t at b
10 43681 camdpyii-i0 396k sien (22 M ZotouRE R BB Q) into 50%
DMSQB/@E@QTHD%%% G0int BES VAR @Slb/o BSW hafdr |ﬁClﬂﬂfn§ffoFQ0 minutes at 37

Pl ate CRmce (n=7; 17-19 g upon arrival) are
°C, 2 Mt oferdrekblini was addad Mrﬂmmdsumaied foran a@dltwn&ll@o minutes at 37

°CEZH§, g&é‘qg@%&gaﬁvg{ﬂ e£00( li' é:feo Wfa N %&hﬁéé gggeéj and tthen incubated for 20

o Y b 00123y 5y e o
(supplidd okiashRiate Vet absay kit aeaitahlle frbrraNENglefa Sciepce @’roducts
Bo%tgfit mgét%\églqgélg ewgrs@r%rg l\éﬁ r%g%nt 3 a«]—c?ed following
the%@@brcﬁ&éd{ | MheMRLhplaleAlaS Mert lﬁcﬁbéﬂéd foi Fkh@tirsfdti4k. The content

hi ndpaw or junp fromthe platformwas recorded to the
of theawellst wereradpirafedsarncbeaided e Scintiflatigmeowitper i nent er

activated and each t cut off. Data

were presented as a Eﬁ/\)g)aglo?eé%ragéﬁg%? t he agoni st

i ndgaAfapifaidikimstss0en abmga&&aﬁmoéahﬁanMMA&crr@rand 5-(1,1-
was used to evaluate the efficacy of test conp

dlm@hylrhﬁﬁtbh)-t?r[ﬁ@)ﬂ@@’ 2-(3- BWWM'PSBP)&@Q@WYE;PWHWVG been shown
to %%&rfoﬁ‘rn 5&@ efhac\%%rs thh\?c‘%or a A Wo@% L84 Y& &d. Fora

Aided rom ver
description of these behawors see: Smith, P.B., et al. in “The pharmacological activity of

anandémide, 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 Plate assays

described below provides a screen for in vivo activity of CB-1 antagonists.

All data is presented as % reversal from agonist alone using the following
formula: (5-(1,1-dimethyl-heptyl)-2-[5-hydroxy-2-(3-hydroxy-propyl)-cyciohexyl}-
phenol/agonist - vehicle/agonist)/(vehicle/vehicle - vehicie/agonist). Negative numbers
indicate a potentiation of the agonist activity or non-antagonist activity. Positive
numbers indicate a reversal of activity for that particular test.

Locomotor Activity
Male ICR mice (n=6; 17-19 g, Charles River Laboratories, Inc., Wilmington, MA)

were pre-treated with test compound (sc, po, ip, or icv). Fifteen minutes later, the mice
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(WImngton, MA). The rats were individually housed
and fed powdered chow. They were nmaintai ned on a
wda 2e0houms21 i ght / dark cycl e and recei ved food anpPCTER2064/003522

ad libitum The aninmals wene acclimted to the
vivariumfor a period of one week before testing was
conducted. Testing was conpleted during the |ight

portion of the cycle. To conduct the food intake

ef ficacy screen, rats were transferred to individual

were ReHSTEECIM PRo e tuneohd e S RpSA Y diprispromd)
cycl%ﬁ%ﬁi;ﬁi‘ﬂénél 3sd), Thiinby-ned ﬁ)ﬂ?{%@ﬁbﬁﬁlé‘ S INSCIBH, ThE Bnice were

ehicle o test ‘conpounds. nown ant agoni st was

placgdse ¢lges acylicgpgas (43 Hhdsm x28.Tomt 0.3 candontaiBingr@dean wood
' ' T

snaRLP THBSELEEL ERL A1l 6ol SRTIAURGY 1 RRyREH about

mino@skanhdi@épentivingwap oecdried byinfeared . mdtion ddtacides Gavailable from

ehicle was 0. 5% (w cellul ose iin water,and
CoulirGy Bstiients i vAIRBIwk AN LaF wer ead Op gp 8 1 Eages. The
datd Q48 \@mpuier EeBRld RN §IreSseiss fadid@Refunits.”
adm ni stration were used to acconmmodat e vari ous

. conpounds when required. provided to the rats

I A

30 \pi fter [ f

B YR Ee) ftssh 7 PRGo i} WERpR Bl gy 89 compound
(sc.vims is balcvRdFifteadinvindieallategtthé onde were kbalergedenity ded , 1-dimethyl-
nort LGSOl MO BB Pead GEL e minues post
injeBBE 2ht Ynits wede pacBH Oftd 65 ¢m $tadl finglaR8ha@ o Weingstshd at a

every 30 minutes after food was provided up to four

heigmmféb_@ﬂt &2 inches. ide rindovasiBwunteshipuherizantal oxieptaligg and the
4 [ . | L

ol A58 SRR W2 i 2 g RelsSriooing e

peripostet.i Vhe dardtionl thahe Ahaudeolemaihadk eombketélp Imaticinfess (except for

resgir ot ocol eval uates the effects .of ,al.cohal ,i ntake in

FRIGREMONPRERFS) WaS TERSrded AYeE ar3sinytg PEHOd: | ndi ana

Uni e ghthYher®iprdschfedd 8 pakoent ﬂﬁﬂn@lﬁili?@aﬁh@.t PRY ratifd@was calculated
foll ow ng references provide detail ed descriptions

by dividingsthelriumber f seeandg|the mausgiramainsanelianiess @tﬁbéit@é{ time of the
obs%g\/aagiogl%%gilod "RaFhGHpDRE NS PEiit By™M dee VR baRERNevefsaf ibPthe agonist

was then calculated.

Hypothermia

Male ICR mice (n=5; 17-19 g upon arrival) were pretreated with test compounds
(sc, po, ip oricv). Fifteen minutes later, mice were challenged with the cannabinoid
agonist 5-(1,1-dimethyl-heptyl)-2-[5-hydroxy-2-(3-hydroxy-propyl)-cyclohexyl}-phenol
(sc). Sixty-five minutes post agonist injection, rectal body temperatures were taken. This
was done by inserting a small thermostat probe approximately 2- 2.5 cm into the rectum.
Temperatures were recorded to the nearest tenth of a degree

Hot Plate '

Male ICR mice (n=7; 17-19 g upon arrival) are pre-treated with test compounds
(sc, po, ip or iv). Fifteen minutes later, mice were challenged with a cannabinoid
agonist 5-(1,1-dimethyl-heptyl)-2-[5-hydroxy-2-(3-hydroxy-propyl)-cyclohexyl}-phenol
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Phar macogenetic Tools (eds MCeam C E., Deitrich R
A. and Erwin V. G), Research Mnograph 6, 171-192
W@ 1®30)480 AAA, ADAVHA, Rockville, NMD; Luneng, BCT/E2004/003522

al., "New strains of rats w3 h al cohol preference and
nonpr ef erence" Al cohol And Al dehyde Metabol i zi ng

Systens, 3, Academ c Press, New York, 537-544 (1977);

and Luneng, L, et al., "Different sensitivities to

et hanol in al cohol -preferring and -nonpreferring

rats," Pharnacol, Bi ochem Behav . 125- gf( g
(sc).FERRY-ve AmiguiRs latepiaAeh MOoyRRWaS &Sta@ &rsf@\'?r&a \ c%}?ig sia using a
stanﬁ%n%o/ A cﬁfa@ et‘giagf&um%ug%#hﬁnéﬁ‘t% Cehe HBt plterivab hg” x 10" x 0.75"

cycl e e rat5 were nai ntained on a
with mﬂrcamdmgptlealt acrfllazzwalil t hateney pe kickelinkear fli¢k kindpaw @figump from

the RfafRiRupedFbdis e hfarek @it BiTSaidhd cltie B Ros,

expéﬁ'rﬁ@lﬁte?— acwmed BN@ e@dintgsthatie 40 seborfd ﬁu/dﬁj.l DaR5dere presented as
ow dose test conmpound (n = 8); and
ape@@uﬁeuersamféhe gaQristipd vead ap@epdind (n = 8). Test
conmpounds were generally fiddt 0 a vehicle of 30%
(vv/v) b-cyclodextrin in distrited water at a vol une of
1- Theffollayinysbieehavasjsast tocnaluaie dhejeffisacy of t@st compawrds for

. h f d
el B PR B PR g =
aﬁn,feam? Sﬁ@@DQW@)raWelfenéthmegﬁm M'lawgblRN@' Laboratories, Inc.
S
(WﬂmWﬁnsWéoTnfeﬁaﬁs&erﬁrlgﬁv'dyaﬁhEQU%%dafe@rﬁ@Vd%m@eEQQW They
wer@‘?ﬁélﬁféme@ &Phak- Hcﬁfrfﬁggt/ ie Y FeRbRe¥dsodBAS WaREr ad libitum.

dur test peri npari son was nade
Themlmlsrwdr&@chmteﬂbm the e/maneum fm aepﬁrm of ane wWeelebefor testing

effe t the co
wasGRIEEe TG TR R aleCoo g ol boHPREr BTG .
CoTitgl écﬁlmbﬁﬁle(f@@mt@lee &fieacy scréen eratd wetalttesfelrad ¢o individual test
shown that this strain of mce wll readil syrge .
cagip S6ieHt goctihe REMEOroG iaipdl 489 b r@&q%fe st ovemight
Aﬁ%ﬁﬁ%f&@?ﬁﬁrﬁ%él rats wed'468dd tﬁ%rféﬂ’émhgur n |?PB‘+éI€IcIe or test

uence o nder and Proce arla
comaumids! A kii@yn adtagonigBwag dosed (3 mg/kg)las a pmsltjw]gq)ntrol and a

confPISHTR REEGY vV B G )5 Foa P8k Bebblyds were doses
at rBehey/betivech 0.1 3r8-1808ng/k§ Upeddibg upon the compound. The standard
vehicle was 0.5% (w/v) methylcellulose in water and the standard route of
administration was oral. However, different vehicles and routes of administration were
used to accommodate various compounds when required. Food was provided to the
rats 30 minutes after dosing and the Oxymax automated food intake system (Columbus
Instruments, Columbus, Ohio) was started. Individual rat food intake Was recorded
contihuously at 10-minute intervals for a period of two hours. When required, food
intake was recorded manually using an electronic scale; food was weighed every 30
minutes after food was provided up to four hours after food was provided. Compound
efficacy was determined by comparing the food intake pattern of compound-treated rats
to vehicle and the standard positive control.
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For our purposes, upon arrival (17-19 g) mce were

i ndi vidually housed and given unlimted access to
w@owdessse rat chow, water and a 10 % (w v) al cetiDiB2004/003522

solution. After 2- 3 weeks1of unlimted access, water

was restricted for 20 hours and al cohol was restricted

to only 2 hours access daily. This was done in a

manner that the access period was the |ast 2 hours of

the dark part of the light cycle. Once drinking

behavi or stabilized, testing comnmenced. Mce were

consi dered stabl e when té’é—ﬁgléﬂ@@ al cohol consunpti on

f orhé%fd@mgmto@%aﬁameth@\&re@moﬁMom int3kel imyalcolaiypreferring

test consisted of all mce receivin

(P) fﬁﬁ]%é% fats fored @t didiang University) wit qrggxtﬁpﬁlvg é’§'”g’5‘9th'5t°ry The
followgr%g%r%ﬂcé‘é: Eﬁﬁﬁde"@é{?%d’ Sésérfbé@% PPl raft i, Waker et( al., “Indiana

constunption for that day was cal cul at ed /kgg
seleatioh studigssoelcehalselatprbbieliavigrs] in ngmm&w@ﬂﬁ;w

enalfSeS IR IR Bt 6 APEph 2 @) Reseaen

Mod@@@épﬁssl 125 19D 19519 WIALA, ADAMES, leckmue:d\/IDDa;umlenmsL etal.,
wash out and no |néect| ns were |ven

“Ne\dﬁ’maﬂse‘@f 188 Wi plephal B iaencs, Aad DaRpIFereRfin Alcohgl And Aldehyde
é@lfz‘iq%é}[&laﬁ\%hg' A%Hbﬁ%?‘mrbgé‘ NEw meﬁmﬂ)oand Lumeng, L,
the test. Positive resul

et a“\ﬁm‘fﬂ?mt Sefrm'ﬂiregtte@twcd i alcpbghl@re!‘eraﬂg wag agmr@efeemng rats,”
Si n|! Ecat zgr!e C t whi | h
g ﬂ ; @(aﬂﬁm@)ﬁsl gug%grgnl (K/Et hololse Vﬁ\é: gg
‘ Ca| aiﬁ%?a@%‘w%@é“wgﬁﬁfq&# &E@%ﬁs&%%@ﬁpu Q¥ Al e&tkr, 2-bottle

chofee) daluat th&ohsetrof ted darkoyelay eTI{éandtswereathaln(tame@nntdmverse cycle
rat strain or femal e rats are us

to fagiitaterexpgimentar nteragtionsoTae ABIRA W&]vaah)’ @Sﬂgﬁ%‘&P fayr groups
equbfsd f‘bﬁhf&bhgqﬁt%keé" h&rRy ‘13 @Bﬁlcieh(ﬁ H)26RRIPD ApSsiledsdiflrol (e.g., 5.6

I'n act tors. These studi es are done during
mg/kb es\w&ghm *:9): |@ou;§>amlpvw @aeht@shmmtms(m— ) aas!@*enp 4 —high

cospRGRE R Te bR ey i o g voice o

30% ARA) BscyRiderlYiRiin aiatifed \Béﬁaiﬂat anveluhes of DRyokky. Vehicle injections

were given to all groups for the first two days of the experiment. This was followed by 2

days of drug‘injections (to the appropriate groups) and a final day of vehicle injections. On
the drug injection days, drugs were given sc 30 minutes prior to a 2-hour alcohol access
period. Alcohol intake for all animals was measured during the test period and a
comparison was made between drug and vehicle-treated animals to determine effects of
the compounds on alcohol drinking behavior.

Additional drinking studies were done utilizing female C57BI/6 mice (Charles
River). Several studies have shown that this strain of mice will readily consume alcohol
with little to no manipulation required (Middaugh et al., “Ethanol Consumption by
C57BL/6 Mice: Influence of Gender and Procedural Variables” Alcohol, 17 (3), 175-183,
1999; Le et al., “Alcohol Consumption by C57BL/6, BALA/c, and DBA/2 Mice in a Limited
Access Paradigm” Pharmacology Biochemistry and Behavior, 47, 375-378, 1994).
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consunption and anbul atory activity are neasured every

mnutes for 2.5 to 3 hours. At the end of the basal
wee@sdosseng period, the chanbers are opened aneCT/IB2004/003522

animals are adm ni stered al¢i ngl e dose of conpound

(the usual dose range is 0.001 to 10 ng/ kg) by oral

gavage (or other route of adm nistration as specified,

i.e., sc, ip, iv). Drugs are prepared in

nethylcellulose wat er or other specified vehicle

R B e RAT el e e ihele MG8uaR AE AR and given
unllrﬁféwé@tie@é Yo p@%éreﬂya%mwww Q@H g\ner% (WN’) aleeshof solution. After 2-
addi ti onal 6 hours postdosi.ng

3 weeks 6f Lptmited a@ﬁetsmwateeaaaéme%tfle@dtfﬂ@fbQ9§fé@f@@1§?ﬂﬂﬁwaéﬁestﬂcted
to orggg r@éc&‘?gﬁ }?W’H@ﬁ@g 4B firfth $natineR ki atthe Qéégkstﬁéf?lod was the

erence i n oxygen content at inlet and
last 3 inoprs ofgbe dark ﬂ'arteofatbemghtqyclﬁgm tors have infrared

SRR YR A0 b S gy

stabREAREN BleCairad@ BicanEl doRsumPoh foF daysivenE 208 afsthe average for all
counts. Resting oxygen consunption, during g pre:

3 dayss Daydisofitgst donststaccef altraigetigeeivieg ¥ghisle inlestiam (56 C?f ip). Thirty to
120 10} nﬁﬁt{é@{bo PR %?\6343'3 S?ces%’%n%st@{/?% iP&ELRY San‘afwéﬂeg hAlcoh%l Sonsumptlon

Py activity
for thatCHagbwahSJchxlc@atdOIE(gmgb ahd @rmqjsu/een'eca‘ssighed ;ﬁne?-d 0% 80 that all groups

e Giuigeat o) Bieaket Ssdfie Port 3 Bice ot Ripcleer i FEEE or arug and
the §é}ﬂe ipPoteadIEd the 9%\)Wusou.aw Whslibved P Tsly-4Was Mashesit ang no

oxygen consunption by the pre-dose oxygen consunption .
injeetiong werg @éﬁnrr@ﬂté ws| anajyzed wnnwesea@éﬁee%%s ANOVA gChange in

wateracﬁ ﬁéﬂrﬁrﬁ SR LS ﬁreﬂ HER o Véhicedt each day of the test.

er pr e a Ton PR R Y EaR e o n oxygen consunpti o
Positil/eYesutsoendd dernmtdrppetedsista sempesnd that wias able ’@eﬂlgryflcantly reduce

icle-treated rats have ng change in oxygen
aloqfOh e RRIR U RS SRR what o ol ai med
st A conrpound haV| &v&c@ﬁc’énsumpﬁoﬁ )
Methods:

Whole body oxygen consumption is measured using an indirect calorimeter
(Oxymax from Columbus Instruments, Columbus, OH) in male Sprague Dawley rats (if
another rat strain or female rats are used, it will be specified). Rats (300-380 g body
weight) are placed in the calorimeter chambers and the chambers are placed in activity
monitors. These studies are done during the light cycle. Prior to the measurement of
oxygen consumption, the rats are fed standard chow ad libitum. During the
measurement of oxygen consumption, 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
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3a N3b -X\ R (lI) wherein Ais nitrogen and B is
carbon, or Ais carbon and Bis nitrogen; RO is an
w@eoos/0o4322 onal | y substituted with one or nore PCT/IB2004/003522
substituents, or a heteroary® optionally substituted
with one or nore substituents; RL is aryl optionally
substituted with one or nore substituents, heteroaryl
optionally substituted with one or nore substituents,
-CHCHR, or - CHCH-R, where Ris hydrogen or a

noRRRBESkoS R KPR ST Sl Yl 6 consmptr

and amplttoryactivity Gremehened Y Helhuts fhehh EédaﬁfoHélaf $%hours post-
heterocycle, aryl, or heteroaryl, where the chem ca

do%get_y S optlonally substltuted wi th one or rmre

Sub.FtI uents; § -N(R )- or -
¥mgXx ca r%ﬂehsquculﬁ@éﬁaﬁ @éywycqmmm (ml/kg/h)
bae{éa &h ir@ o ratBdf er&h'f%‘élbhttHé Ha&ﬁ% ?M‘hﬁf)é dené%r |n(&e’&?%content at

C)acyl; R and R are eacCh epe rogen
inlgt a’ﬂ"ﬂﬁUtPldquli@l dheasdivity mczmlto(@@)ean 5yﬁfrared Ilghit beam&Rspaced one

ol D8 oA Pl TG bl s

aret hrokéye ind tloy rdsiutts ard geoopdédaglcbinteont ai ns an
addi tional heteroatom sel ected from oxygen, nitrogen

or Be$ﬁngowgdn|®nsmhpﬂmldunr@®‘ét bhd pest- d\béuhk% Q8Raltllated by
avng i Ebi}]bl tue and R4 is a chemical npie

<apilgaaa 'Prbin h‘édfgﬁ“&ﬁi'% was .%gluafng(@rwmfmh ambulatory
acthity (ambalaesr9 %(:M‘lnt éHLbh't 6Q O@ﬁa}m é%\udl@ thie irSt 5vARERBLE B pre-dose

partially or fu sat ur at
period and the first value from the post-dose period. Change In oXygen consumption is

reported as percent and is calculated by dividing the post-dosing resting oxygen
consumption by the pre-dose oxygen consumption *100. Experiments will typically be
done with n = 4-6 rats and results reported are mean +/- SEM.

Interpretation:

An increase in oxygen consumption of >10% is considered a positive result.

Historically, vehicle-treated rats have no change in oxygen consumption from pre-dose
basal.
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ring(s), heteroaryl (CrC )alkyl, 5-6 nmenbered | actone,
5- to 6-nenbered lactam and a 3- to 8-nenbered
w@20osi0adskyy or fully saturated heterocycle, wWhePE&I/BR0EH/003522
chem cal noiety is optionalldy substituted with one or
nore substituents, 108 or R4 taken together with either
Ror Rfornms a fully or partially saturated 5- to
6- menbered heterocyclic ring, where the heterocyclic
ring optionally contains an additional heteroatom
sel ected,from oxygen, nitrogen or sulfur and is
Wh%ﬂ?l"%ﬂ‘fﬁ?mﬁ'substitut ed with one or nore substituents;
a_phar MaACMpARI haaedicabbensally t hereof , a prodrug
of said conpound or said salt, or a solvate or hydrate
of said conpound, said galt said prodrug. 2. The
conpound of Claim1 where is,nitrogen and B is
carbon; a pharnmaceuti N/acce | e _gsalt thereof, or
a solvate or hydrate gf-Syi cﬁfﬁ@, or said salt.
3. The conmpound of Caim1l N Ais carbon and B
is nitrogen; a pharnaceutical® acréptabl e salt
thereof, or a solvate or hydrate of said conpound, or
said salt. 4. The conpound of(l)Cl aim2 or 3 wherein X
h.i S. oxygen; a pharmaceutical ™ acceptable salt thereof,
WhEIPINy sol vate or hydrate of said conpound, or said
salA is ritroddteas® BIS ¢aebov, ondk Barbodr artl Bhehigro§ehs - C(R
) (Rp.-; a pharmaceutical ~ acceptable salt thereof, or
a JIoli§anargrontignally substitulgd WihRRfoemMOoresulsiiiues, 9r a heteroaryl
| ; rein Xis -N(R)-;
opt@ns@%ﬁ@gﬁggggﬁh% naecq%:@gtgt;\%?lgdsé@f%hereof, or a
solR'asargoptipoalit substituted withanecrmioressubstitugnts lheterparyl

optionSiny SR NG Nith St 87 fiofd sibebfitd LahitEnR =S8 SEHCH R,

where R™ is hydrogen or a chemical moiety selected from (C+-Cs)alkyl, 3- to 8-

membered partially or fully saturated carbocyclic ring(s), 3- to 6-membered partially or
fully saturated heterocycle, aryl, or heteroaryl, where the chemical moiety is optionally
substituted with one or more substituents;

Xis O, S, SO, SOy, -N(R?®)- or —C(R®)(R*)-, where R*, R® and R* are each
independently hydrogen, (C+-Cg)alkyl, halo-substituted (C4-C4)alkyl, or (C1-Cs)acyl;

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

or either R* or R® taken together with R* forms a fully or partially saturated 5- to
6-membered heterocyclic ring, where the heterocyclic ring optionally contains an
additional heteroatom selected from oxygen, nitrogen or sulfur and is optionally
substituted with one or more substituents; and

R*is a chemical moiety selected from the group consisting of (C1-Cg)alkyl, aryl,
heteroaryl, aryl(C4-Cs)alkyl, a 3- to 8-membered partially or fully saturated carbocyclic
ring(s), heteroaryl(C4-Cs)alkyl, 5-6 membered lactone, 5- to 6-membered lactam, and a
3- to 8-membered partially or fully saturated héterocycle, where said chemical moiety is
optionally substituted with one or more substituents,
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a pharmaceutical » acceptable salt thereof, or a
sol vate or hydrate of said conpound, or said salt.109

w@2005hessepnpound of any one of the precedi ng CPEI/MBR004/003522

wherein R and R are each ilp8lependently hydrogen, (C
O al kyl, or fluoro-substituted (CrC )alkyl; a

phar maceuti cal » acceptable salt thereof, or a solvate
or hydrate of said conpound, or said salt. 9. The
conmpound of Caim8 wherein R4 is a chem cal noiety

sef BCtaibnf togethiehvithraitiver R3hai R fagmefa fUy 6r Bhalaky saturated 5- to

e-mefipbron bl el Wasipdhe beiaragaly rinakpRiiongly Sontains an
addit@nEBREEeFdRtor %reté_c@édll BroRY oiy?bhyni%%;éﬁ o iéﬁlflmeén’?d %_Céﬁ%ioﬁguy

where said chem cal noiety Is optionally substitute
substifpied wWitheone oRBIcse substituentsht s; or R4 taken toget her

s oyhainbB6ic3p actop@bitiedh et Lhrdtlio b cpmpound or said
salt, area solhateesrdyylcdte ©f saitgcorspayid, sail a1t erdasd prodrag. Wit h

one or nore substituents; a pharmaceutically
acceptable salt thereof, or a solvate or hydrate of

sai d CPABRBAhouRt TSt AherdiA A iEhAI6QEPAHAS Rf .m
9 wherein Roﬁf]‘l)é’nd Rl are eachri ndebencﬁe@ﬁ)y a pI%eCr?y oH;
suBfharmaeentigally accepiablessalidberegbrara solveipadwdrate of said

C : the group consisting of halo, (C

COm%?'Qﬁk‘tc’aﬁ%'é S Yol kyl . hal o-substituted (C O al kyl .

and cyano; a pharmaceutically acceptable salt thereof,

or, a sq|lvate or hydrate of sai.d conpound, qr_ said

At i@&ﬁﬁlﬂ%‘&%& %%ﬁvmea?wﬁ@n%(e@fpaeer%ssalmew

3- bpnaRhacanftany akcept | o MRk itk Idr 48

; oeﬁm hecaphe Xydrg‘? Ezalg_ll’egﬁﬂt%é’r%ﬁw a sofvaté: o ydt4tk 'dr 48id
comppupdgorisaid #alty i aza- azul en- 8- one;

3- (4-chl or ophenyl ) - 2-(2-chl orophenyl )-7-(2, 2-di fl uorop

ropyl ) -6, 7-di hydr o- 2H, 5H 4- =

4, The compound of Claim 2 or 3 wherein X is oxygen;

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

5. The compound of Claim 2 or 3 where X is —C(R®)(R*)-;
a pharmaceutically acceptable salt thereof, or a solvate or hydrate of said
compound, or said salt.

6. The compound of Claim 2 or 3 wherein X is -N(R%)-;
a pharmaceutically acceptable salt thereof, or a solvate or hydrate of said
compound, or said salit.

7. The compound of Claim 2 or 3 wherein X is S, SO or SO5;
a pharmaceutically acceptable salt thereof, or a solvate or hydrate of said
compound, or said salt.
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oxa-1,2,7-triaza-azul en-8-one;
3-(4-chl oro- phenyl)-2-(2-chl oro-phenyl)-7-(2,2-di fl uor
W buwspi48256, 7- di hydr o- 2H, 5H 4- PCT/IB2004/003522
oxa-1,2,7-triaza-azul en- 8- aote;
3- (4-chl oro- phenyl ) -2-(2-chl oro-phenyl ) -7-isopropyl -
7-di hydr o- 2H, 5H 4-oxa- ,2,7-triaza-azul en-8-one; 110
3- (4-chl or ophenyl ) -2-(2-chl orophenyl )-7-(2
2,2-trifluoroethyl)-4,5,6,7- tetrahydro-

2 8L Bl oReh Lot 9 20 cims wherein R and R are
eacBindependdniy hyddiden, &G Ae,)ad/E bl fadRcbsarResd af,-Cyalkyl;

f | en- 4
3] ?Zg Qﬁgrmaﬂ%h@%‘w)aCEeP@blﬂwwtrtbpmﬁwr)a salyate pr hyeiate pfeaid
com?ﬁ_ﬁﬁcﬁ‘ clr)sarb‘ s[rhf -tetrahydro-

pyrazo 3-e][1, 4].di azepin -8- one;
3- (4-chl orophenyl ) -2-(2-chl or ophenyl ) -6

Cebr ay e comPRYAY 5 i &heB ) i S58kRipebmgiety selected from
the %ro(éuﬁ-c@hklgﬁ 2ﬁ0§)4|-08)élk(d4a@i(b@0;1§dl i/Yand & to. Bméntbeféd Barllally or

ct ah - tetra-azabenzo[f]azul en-4-0
fully@ﬁ(utatem qsarfaﬁpﬂyéh@rlwg(@) and ghiodi-Blsmebereq partallg of fullbr@aﬂyated
hete?oéy%%ez %e?é LhW eﬂ’ﬁ %ﬁﬁllaletg Pptfozpagy SfFTltﬂﬁe&W'th one ormore

tet rahydro pyr azepi -0
substiyents;

2- ézgth & O@ @Veéht% éltAF\e ng ﬁﬁefg){m)s a%ulme galu:tiglﬂ);3 $a7tUr73ted 5-to

6- mérrﬁ)eﬁ@i Refepddy@RE ARy CWRGedaid hb@esdyelic ﬁnQ r@o% ionally substltuted with
3- (4-chl or ogpheny I)-2 (2- chlorophenyl) yl-7-(

one I IHGrE YDSHUER(E) - 4. 5, 6. 7-

t et ] il Ql .
(TP o&aeny?%Eé@%ﬂ‘gﬁaﬁﬁé%"heéﬁﬁf?%‘(@?if%&?ﬁ? ligaid
corrmemdyml) sad galli hydr o- 2H, 5H
4-thia-1,2,7-triaza-azul en- 8-one;
3- (4-chl or ophenyl ) -2-(2-chl orophenyl ) -4-oxo-7-(2, 2, 2-t
ri Ebuor CFﬁbh:‘drﬁpdhn@ df, Cﬂ?lrﬂ ggﬂ@aﬁd RS- &t R are each independently a
7-triaza-azul en- 8-
phenyl substltuted with 1 to 3 substituents independently selected from the group
consisting of halo, (C4-C,)alkoxy, (C1-Cs)alkyl, halo-substituted (C4-C4)alkyl, and cyano;
a pharmaceutically acceptable salt thereof, or a solvate or hydrate of said

compound, or said salt.

11. A compound selected from the group consisting of

3-(4-chlorophenyl)-2-(2-chlorophenyl)-7-(2,2,2-trifluoroethyl)-6,7-dihydro-2H,5H-
4-oxa-1,2,7-triaza-azulen-8-one;

3-(4-chlorophenyl)-2-(2-chlorophenyl)-7-(2,2-difluoropropyl)-6,7- dlhydro -2H,5H-4-
oxa-1,2,7-triaza-azulen-8-one;

3-(4-chloro-phenyl)-2-(2-chloro-phenyl)-7-(2,2-difluorobutyl)-6,7-dihydro-2H,5H-4-
oxa-1,2,7-triaza-azulen-8-one; '

3-(4-chloro-phenyl)-2-(2-chloro-phenyl)-7-isopropyl-6,7-dihydro-2H,5H-4-oxa-
1,2,7-triaza-azulen-8-one;
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3- (4-chl orophenyl ) -2-(2-chl or ophenyl ) -4, 4-di oxo-7-(2, 2
,2-trifluoroethyl)-4,5,6,7- tetrahydro-2H 4]

WO plvsm44B22, 7-tri aza- azul en- 8-one; and PCT/IB2004/003522
3- (4-chl orophenyl) - 2- (2- chiity ophenyl ) - 6, 6- di net hyl - 7- (
2,2,2-trifluoroethyl)-6,7-

di hydro-2H,5H4-thia-1,2,7-triaza-azul en-8-one. or a
sol vate or hydrate of said conmpound. 12. A conpound
whi ch i s 3-(4-chl orophenyl)-2-(2-chl orophenyl)-7-(2, 2-

O SRR IR ST HOALEEE O - Ao el 5 7 oo
2H- mmazdle[ﬂlmg][bﬂ]cﬂaze(mn-ekdm ophenyl ) - 3-(4-chl or ophenyl ) -

A- ii% clﬂ%gt . I%nlfy %—gfgg%r %@Z’B%;g d7raoi_3 %thxlghydro-ZH 2,3,4a,9-tetra-
aza@c(o%eﬁfﬁéﬂéﬁﬂéw-ﬂydrﬁe- 3-(4-chl orophenyl)-7-(2,2-di fl uorop

g -di hydror 3H, 5H 4- oxa- ,3,7 -triaza - azulen
(z@,-,q:glorophen )-2-(2- chlorophenyl) 7-(2, 2 2-tr|ﬂuoroethyl) 4,5,6 7-tetrahydro-

2H'§f é%ﬂ&?ﬁ)‘?ﬁu %%P @'8(%. chl or ophenyl) -6, 6-di net hyl - 7- (

di a-;w-lcbkﬂdaplﬁfhyn)-z}(@—cﬂlpﬁ)pl‘mw)&&d&nai@h?&?,@,@inﬂuoroethyl)-4,5,6,7-

tetrﬁé?%/?elp%r"%%q‘g[ﬂé %H%fflfqﬁ‘?ﬁ%@@? ﬁ?ﬂr)e% 5, 6, 7- t et rahydr o-

SFEJ PicHRESpife Kibed !
it hrg':])eiJ)(‘?'g (2 pgrﬁﬁgr)g%ﬁggcs)aa P rrareiahydro-2.3,4a,10-

tetraza%aheﬂlzeﬁlaéém -png; 5 6, 7-

O SRR SRR 2P ynrgei
4,567 ¢tetrangiro+aH- bymzolﬂ[hgﬂe]ﬁ 4]d|azep|n 8-one;

: i’(ﬁ’eﬁic}rgéﬁé"nh;)( 9'{ —?4-0 olrgg)hde%%/ -O- metr(le I[51 6,A71],7da g 6 xahydro-2H-
2,3,2a,0 ek B4 2 @@h@@ﬁiagﬁé’zu(éwlaaln@r ophenyl)-7-(2,2,2-trifluo

roethyl I o-
4- §ﬁ4-&:hi>rgpheqw)—é—ﬁ%-calpmpg]engl)tﬂ-@ethyl 7-(2,2,2-trifluoroethyl)-4,5,6,7-

tetra%y@fou O;g[rﬁitfl&»’é é][ﬁd;ﬁ %{H.,?gg ﬁgy's)Hi ox0-7- (2, 2, 2-t

| - Bﬁﬂwhllqrepﬁenyl) zu(zmbmmmn&r)dh(a 2,2-trifluoroethyl)-6,7-dihydro-2H,5H-

44h%2‘§ﬁ??48%%~%2f%%fﬂ§ (46ch_ or ophenyl ) -4, 4-di oxo-7-(2, 2

3-(4-chlorophenyl)-2-(2-chlorophenyl)-4-oxo-7-(2,2,2-trifluoroethyl)-4,5,6,7-
tetrahydro-2H-42.*-thia-1,2,7-triaza-azulen-8-one: .

3-(4-chlorophenyi)-2-(2-chlorophenyi)-4,4-dioxo-7-(2,2,2-trifluoroethyl)-4,5,6,7-
tetrahydro-2H-41"-thia-1,2,7-triaza-azulen-8-one; and

3-(4-chlorophenyl)-2-(2-chlorophenyl)-6,6-dimethyl-7-(2,2,2-trifluoroethyl)-6,7-
dihydro-2H,5H-4-thia-1,2,7-triaza-azulen-8-one.

or a solvate or hydrate of said compound.

12. A compound which is 3-(4-chlorophenyl)-2-(2-chlorophenyl)-7-(2,2-
difluoropropyl)-6,7-dihydro-2H,5H-4-oxa-1,2,7-triaza-azulen-8-one.
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tetrahydro-3H4 | -thia-1,3,7-tri aza-azul en- -one; and
2-(2-chl oropheny!) - 3-(4-chl orophenyl ) -6, 6-di net hyl - 7-(
WQ@2@5M8448e1 f | uor oet hyl ) - 6, 7- PCT/IB2004/003522
di hydro-3H, 5H 4-thia-1, 3, 4dtri aza- azul en-8-one; or a
solvate or hydrate of said conpound. 14. A
phar maceuti cal conposition conprising ( ) a conpound
of any one of the preceding Cains, a pharnaceutical”
acceptabl e salt thereof, or a solvate or hydrate of
sai d conmpound or said salt and (2) a pharnaceutical®
accept abl e excipient, dil uent or carrier; and (3)
opBi onAl d;qmp@mnd s@lectedrimnatlte gioopaiongistingeteut i cal

e GO Sp RO oA iy e RVERSSH SH-

4_0X§_qr3ayat,n§ié;é£u|g|g_%n(§ne an attention defl cit disor der
agent, an apo- B/ MIP i nhi bi t or

a -h rox
deﬁa@dﬂdgmm@eyli &mmpmhenqdbzt(h?ed g%@hé% inydro-3H,5H-4-
oni st, a CCK-A agoni st, a nonoani ne

oxa-i,@%ﬁ%&g W:bo%g a synrpat homi mstlgc a ent a

acﬁ—wemlgmprreaqlﬁ)m-(ﬁ clﬂgmphenyl)-ﬁ ﬁidmﬂ"lyie; -8 i-ifluorpethyl)-6,7-

e- St Iatln ne receptor anal og, a

d‘hy%eﬁ?'i‘gﬁy‘ié’éﬁt Bﬁ’?‘g? eg— 1'% ni n goncentrat ?ng

hos. emo?@ﬁrﬂg@mz&(z—chI@ﬂtplh@nyIaL?L(Qm Pariturcabethyl) .5 6pt-tetrahydro-

recep tor oni st éal ani n” antagoni st, a |ipase
3H- |mrdﬁza[4616] aﬂ]@'@ﬁﬁ@'@r OBGoni st, a neuropeptide-Y
- ;JFﬁéh A0 btHy-FOY, 2-trﬂuoroeth | 4567-
dg‘%%ﬂFg{em an Eér 8?1@“5 r agl g@btrﬁler go ! s

tetraQWMdﬂMdazo@ﬂf,ﬁaj[ept]dlazepit\fﬁgom,st an or eX| n receptor .
o I o LA PR S BB 8, tuoroeti
4,5 gg?gﬁ%ﬂc@?@l—gﬂm@g@gﬁ ?gﬂﬂﬂﬁﬂ@iﬁpﬁi’i -8- @rfghr elin receptor
48 hltghe SN ORI o 8P LGS Grflagero-3H,5H-
4 th%51 3A, ﬂ%‘zg% Lé?{ glgngating a disease, condl tion or

sot der I'S nodul ated by a cannabi noi d rece

anqumlca‘bphenyd)qﬁ{(mcblcrromﬂnyis)r%gxoﬁe(zsz rridggoroethyl)- 4 5 6,7-
totr R RBh CREy o T T IGHE: of a compound of
G 3l &rlorophenyl)-3-(4-chlorophenyl)-4,4 dioxo-7-(2,2,2-trifluoroethyl)-4,5,6,7- -
tetrahydro-3H-4x4-thia-1 ,3,7-triaza-azulen-8-one; and
2-(2-chlorophenyl)-3-(4-ch|oropheny|)—6,6-dimethy|—7—(2,2,2-triﬂuoroethyl)-6,7-
dihydro-3H,5H-4-thia-1 ,3,7ftriaza-azulen-8-one;

or a solvate or hydrate of said compound.

14. 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; and (2) a pharmaceutically acceptable excipient,
diluent, or carrier; and (3) optionally, at least one additional pharmaceutical agent
selected from the group consisting of a nicotine receptor partial agonist, an opioid
antagonist, a dopaminergic agent, an attention deficit disorder agent, an apo-B/MTP

inhibitor, a 11B-hydroxy steroid dehydrogenase-1 inhibitor, peptide YY3.3s or an analog
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a pharmaceutical » acceptable salt thereof, or a

sol vate or hydrate of said conpound or said salt. 16.
wab@soss2nf a conpound of Claim1 in the manuf BCT/IB20040f03522

a medi canment for treating d12i sease, condition or

di sorder which is nodul ated by a cannabi noid receptor
ant agoni st .

thereof, a MCR-4 agonist, a CCK-A agonist, a monoamine reuptake inhibitor, a
sympathomimetic agent, a 33 adrenergic receptor agonist, a dopamine agonist, a
melanocyte-stimulating hormone receptor analog, a 5-HT2c receptor agonist, a melanin
concentrating hormone antagonist, leptin, a leptin analog, a leptin receptor agonist, a
galanin antagonist, a lipase inhibitor, a bombesin agonist, a neuropeptide-Y receptor
antagonist, a thyromimetic agent, dehydroepiandrosterone or analog thereof, a
glucocorticoid receptor antagonist, an orexin receptor antagonist, a glucagon-like
peptide-1 receptor agonist, a ciliary neurotrophic factor, a human agouti-related protein
antagonist, a ghrelin receptor antagonist, a histamine 3 receptor antagonist or inverse
agonist, and a neuromedin U receptor agonist.

15. 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 Claim 1;

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

16.  The use of a compound of Claim 1 in the manufacture of a medicament for
treating a disease, condition or disorder which is modulated by a cannabinoid receptor
antagonist.



