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WD 2005/ 063761 PCT/ US2004/ 042820 AZABI CYCLI C
HETEROCYCLES AS CANNABI NO D RECEPTOR MODULATORS

WEeEBLATEEY6APPLI CATI ON 5 Thi s application clai nsPOTiUSRO0LW42820

benefit under Title 35 119(e) of United States

Provi sional Application No. 60/531, 451, filed Decenber
19, RPABICYTELROAFAITEROCK CHAS AR EANNEBENOID RECEPTOR
i ncorporated by reference. BACKGROUND OF THE | NVENTI ON
10 Del ta-9-tetrahydr ocaM@PUIATORSDel t a-9 THC, the
principle active conponent of Cannabis sativa
(marijuana), is a nenber of a large famly of

| i pophilic conpoundRrI(ATED APPNI@GRITRONIS) t hat

nmedi at e physi ol ogi cal and psychotropic effects

i ncl udibngappliegicnaidios pobrigppeefit ender Fitleridsy b eksf Wnited

SEer oK ClogAlPRFAGR OO aPO 3y DSl A0 BesrBdr s, e contnts

%}bgvh‘féh @H&I@Eﬂlﬁc&éofaéﬁ'ﬂy%efe%{cé'de the endogenous

arachi doni c acid-derivéd) |igands, anandam de, 2-
arachi donyl glycerol, and 2-arachi donyl glycerol

e D AL Rba B e LRS! 1 o T

and activation oi ‘

r ecept y |

beon & (1)1%69 dfgiﬁﬁ}é}llcfru%clﬁﬁgaﬁééol%:ﬁm g 'PH@t fh@é}%@&%t[ec'acgiﬁg ’@omponent
NﬁOanmblsBshﬁva &ﬁéﬂjﬁ%);(ﬂ a9f9mber afid lzﬁge ﬁmﬁlfy oﬂ\ﬁpmphl,hce:bmpounds

al ., Nature, 365, - 65 20 (1993)) epto
ise- hragRameidpthat: fitﬁ rhysolegigel raglfipg OB‘QPIIC ptgpr?ctlu ing

I561840 RUBU SRS Al AR .

aspioessed, éeﬂaﬂm‘ﬁj‘aﬂ@nﬁﬂas&lla‘, prpssute. C)nlhamqmbans sﬁnﬂheemmbmmd
tonS|Is The CB- receptor i.s also .expressed on other

c@@@t@?ﬁr@@g@@us surashidenic geifistived) digrads apandamide, 2-

Tl Rl B O R ploral e

lsélettikhﬂ Bihdihg o &fd RAVRIACEGr@Ein@oupled chiﬂﬂaahlloﬁhreoéptors Two
MAP k| nase activity, and closure of cal cium channe

m@ﬁ@ eagngbinoish reeapigss haye keagn gloned inchuding GBnh ;- ﬁbM@tsuda et

AL PP S O DB .
I(stg)aqas CTBJQ tedeplopicchigiilgl e MW@:egsl@H i eHelvehtfal Ml tefibleeral nervous

speci es includi ng humans liams 30 and Kirkha

Faome aia. Ao Baemed, 17109558 CIGBRD: pila Redi-gueceptor

LR bR s By Bl o Y BRRRAA o 1%
%@é{e fog is fl?@ﬁp@iﬁ%ﬁ ?@h@@ﬁ@ﬁﬁﬂe sybteh] deslbaghch by Hngshow édils (S.
Galiegue, et al., Eur J Biochem, 232, 54-61 (1995)). Agonist activation of
cannabinoid receptors results in inhibition of cAMP accumulation, stimulation of
MAP kinase activity, and closure of calcium channels. \

There exists substantial evidence that cannabinoids regulate appetitive
behavior. Stimulation of CB-1 activity by anandamide or Delta-9 THC results in
increased food intake and weight gain in multiple species including humans (Williams
and Kirkham, Psychopharm., 143, 315-317 (1999)). Genetic knock-out of CB-1 result
in mice that were hypophagic and lean relative to wild-type litter mates (DiMarzo, et

al., Nature, 410, 822- 825 (2001)). Published studies with CB-1 small molecule
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WD 2005/ 063761 PCT/ US2004/ 042820 ant agoni sts have
denonstrat ed decreased food i ntake and body weight in

woavs/oeIwil | ou, et. al., Am J Physiol. Regul PCTrSems/042820

Conmp. Physiol, R345-R353, (2003)). Chronic
adm ni stration of the CB-1 antagoni st AM 251 for two
m@wist&elwle tdenhonstrmahm:mamdaﬂood oaalkse anditgldy wedght @t facn(Trillou,

&8 St PR SoroRede i nety Lo @EOé %ﬁ%?@ﬁéﬁ%rm
é'ﬂﬁluhisﬁlaﬁ?r%ﬁgé g?nggﬁﬁ%léﬁéfmsﬁ?gﬁ Q%%(s?gﬁfﬁé i substantial

ffect o ant agoni st
fddywragidt redictionkbnd dediyesehafipasertissuclin8ss (]H]Jiﬂeﬁrﬂlﬁdt( A08L)Eur. J.

Rcv??f@%ngg% elezérl é%@%lf W@e@@rqn&?npéa éﬁﬁ@% ihzt ayq 48%85%;;161 .
kB0 o of SRR EB-PnBBRASe SR RO SwiBn et L T

RyvakorBidia 139,111161 ldcésmld,e@elndﬁm bty all dfecsedl, 683dy3 T gtﬂ98))
i.n human subjects over a 16 week trial period. CB-1

Ehrra gt st a3l @@ge@éﬁ i3 ﬁBWﬁalttBalﬁ ferrepdatiemselappetite,
é’afnog‘g’é‘fk riﬁnfbeé}ﬁ‘iVSo% 5@@%1&9' p 1£He§§9h &?%@d&&g eveg) fhat SR-
snoKi ng cessati on resente ep? eroof

i1 786 dode-depgnddnely Mcsd b(BtnyKfﬂ@hﬂ iahufRatsubjgets dhérs hadvaek trial
showed that 30,2%of patients treated with the

FrigHeS B- liuEeeopfstrve alsp beew shoparioanempiagssatip af smoking

ARPE e L R Rl g SR S husByREE B eptomber of
Zimalalt SaddfDRyEtReebd’ D BFom@pa tisttinaCTIas dath §hdWwed BRI 2% of
phar maceuti cal conpositions conprising at | east

Rﬁﬁlénfé dieplsd ﬂatherb@ 1318@3133’4 gios%omﬂﬂlz\w styeql ahsithenplromsigarstte

t herapeutic agents and net hods
g‘?q(te%%lawreﬁt u3| n I?q%ceeb(c?orrpounds according to Fornul a

| both alone and in conbination with one or nore
addi tional therapeutic agents. The conpounds have the
gener al FoPHlAd DRESKT—RIIHTIQN Oor ’KH@IN\VEJNTIORB -2

/0637 1 PCT/ US2004/ 042820 ncI ug 3 3 lal,
pr b oar ?RP&%% ESPTRPS SARBRRds Acuingdo Fpgula

Iﬁfaﬁﬁh ﬁiéhﬁédl Qbﬁpo&@ns%%mpn@ﬁlg ARPoastOheBthpdud ScclRBfd oFmula
er ei n:

I and optionally one or more additional therapeutic agents and methods of treatment
using the compounds according to Formula I both alone and in combination with one

or more additional therapeutic agents. The compounds have the general Formula I

R3
/
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R’ / %0
N
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DEFINITIONS 5 The followi ng definitions apply to the
terns as used throughout this specification, unless

wobthesroasse |imted in specific instances. As UBEW/US2004/042820

herein, the term"al kyl" denotes branched or
unbranched hydrocarbon chains containing 1 to 20

Cﬁﬂ%@ﬁ% all%r@ﬁﬁ?@ Bh¥rndack@ichBy %@Je?&'ai% saftfl Qnd@&%msomers E R?,

pre era car bons, he nornmal chain, sut
aRﬁFhERhmhlnemh&&xﬁpd®@$h1 i sopropyl, butyl, sec 10
butyl, iso-butyl, tert-butyl, pentyl, hexyl, I sohexyl ,
heptyl 4, 4- dinethylpentyl octyl

2,2,4-trinmethyl pentyl a”@)ﬂﬁﬁﬂﬂbﬁs Furt her, al kyl
groups, as defined herein, nay optionally be

subst i The fetlowmgadefinéicais Iaquibreo therttrars aatused thirduzhouethizr

nmor e. .functi onal Qups nl y atftached to such
cIPgPifisation, BRlesiot h%wsqqlafmﬁm iRisperfie Fistpssoxyl , hal o,

hal oal ({% hTedrIﬁfé}fI‘ RhO1e i defiéft@ﬂgrana{elﬁydrtlﬂbl%gched hydrocarbon

cycl oa et €rocyc y aryl, "heteroaryl
cczhahxswhtammg bal k@ydrbomapﬂaferm dao 12 afdbony land addcepiglerably 1
nyl, nit am no, al koxy, aryloxy, ar yI al kyl oxy;
;Qe oAl EhHiD. CRF RS, el ip R sopPB UYL, sec-
@??3 R
t fuoro itl% I%ult5!"olklﬁe gﬁolg(e% g}(ss}lwl’z& %g}f’b%?(é %Irq%h ?ntyl’ octyl,

P ﬁﬂunmﬂtyﬂpdntyl aad dexjkeeFinyter, adlsdpedipsyds dafiled heein| ey
Unl ess_ot herwi se indicated, the term"al kenyl" as used

reRtionallhe subsiutedgmn any avaidablsgarbasy atamdwﬂ“esaneg@rde@re functional
C@‘B@%sscogrﬂngﬁlg ?ﬁ&@%j‘l o ﬂﬁp%ﬂﬁ g? &E LN Sﬁt r?ot (Ij@m{eﬁ tg gydroxyl halo,

ﬂ’(ﬁ&k}&hhyrcaptb @r &hi6 afybﬁm lkwithid, Oyrtoadityl Tm&ocﬂﬂatl bdr¢l, heteroaryl,

‘bonds in the normal chain, such as vinyl, 2-propenyl,

Taphish prrbalkopl eerhgxamigo, Gaehmmshplkeny, Wriifro, amino, alkoxy,

%:21‘8%&?{ %ﬁlk?@% X0t arp/%xge&r%l%lﬁgy'qc@ﬂge ke 2&5}3(0)118 -OPOH,
303@91; enythe lﬂced@ ﬁﬁﬁﬁ:ﬂkjfl gréupd ,s&aa &ahm@%ae&myl eznhi/droﬂﬂﬁxyl
25 the |ike. Further, alkenyl groups as defi ned

Hetaberyreyl.dptlneraathyly c@éom ¥t eptanobuyl andrile like.

o oup gy e b e, BR5  Rhe D R L B B s s
r}ﬁﬁt df aﬂbﬂh@ﬁgtbﬁp lAeEbig to B@él?lﬁ'dfﬂancﬁéMamsan kA% Y0 carbons,

;%é , aryl al ky eéc oal kyl , am no,
2 tch @qrb@rnsyand myrf«lm taébo%tm&tarbmmmloyncam moxe

401@/31 taq?flg ie{htg? é{)ﬁ%ﬁ? Stuﬁ a%\f”@/’1 oﬁpé‘&ﬁg%qt%}gfirlﬂ%bgt@gyl 4-
%hteh?ﬁ' 91ﬁ%nteh’§‘l| Qﬂﬁxéﬁ;’l‘e}fﬁ\éxéﬁyll DG ﬁﬁdy,-hbﬂgn}ﬂeﬁﬂbptenyl 3-

kynyl © as used herein itselT or as
emmnlyﬂeﬁ -rgmenyl, 4-deeanyl, Bsmsltcreayg thodacdnyb#cﬂwbiﬁteu’adeqa’menyl and

B B R ASURLBRIGA, TR0 R0
G ROARLY b 3NEoRwilPER dr'rhdte $unctional groups commonly attached to
such chains, such as, but not limited to halo, haloalkyl, alkyl, alkoxy, alkynyl, aryl,
arylalkyl, cycloalkyl, amino, hydroxyl, heteroaryl, cycloheteroalkyl, alkanoylamino,
alkylamido, arylcarbonylamino, nitro, cyano, thiol, alkylthio and/or any of the alkyl
substituents set out herein.

Unless otherwise indicated, the term "alkynyl" as used herein by itself or as

part of another group refers to straight or branched chains of 2 to 20 carbons,
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bonds in the normal chain, such as 2-propynyl,
3-butynyl, 2-butynyl, 4-pentynyl, 3- pentynyl,

wa-250¢8761 , 3- hexynyl, 2-heptynyl, 3-heptynyl, PCT/US2004/042820

4- heptynyl, 3-octynyl, 3- nonynyl,
4-decynyl , 3-undecynyl, 4-dodecynyl and the |ike.

FEAYy 2 18 K ¥aPbbn SR éﬁ@feﬁblij}ei ioneehrb@tseiith oyt more triple
optionally be substituted on any avail abl e carbon atom

bortds imthe noomalnain, fudhotsi2oprapynyi.cupetyed rdrb Ry latesatagl. 3-

to su chai ns, ,such ut Limt

R I e S B e

: k ' ’ haidehe @ik Further, alkynyl ,

%’@I@ﬁ@é&%ﬁ%@%’%ﬁ#ﬁgﬁ% S Ryl do- allny BIOTpS, 8

defirled dcteimyhayniptionalty be aibstituiedros, any laiveilablegahen #pe with one

and/ or_any of the al kyl substituent el o herej .

O PaEua R LoD I PREE GO E U i BEyar o o B inited
' a 186y1daRdy1, ) hydroxyl,

T T

hetervasil niyniphetmatityl, atfemeyldminyl, elkyumidg, agyledrbenylamino, nitro,

hydr ocar bon gr.ou cont ai ni 1 .3 rings,. .appended

0GR U CRn L Ok bl 195y AR

and t Uél?%g bineAlY Indipiat ﬂie%lﬂg'f'c%clfoﬁﬂ(ﬂ" a@femp%gfeﬂ héfin alone or

car bon ormng the rings, preférably 3 to 10 carbons,
topart ofprokter piowy iaddddSatmtehompeytidly yngatorhtedo(coniginingg one or

aromatic rings as, described for aryl., . which include
S92 BpLDp IS T DRy BB POl Hpended or

i bidy¥s iABskann | Rdasiasy b total of
S BN m L AR, HISVECAVTEN ticaAYT sopaaaRyh oiel
apb 20BabbYs foulity the tiads, phaferably 3aioyl Ovagtionatfbeninghe ring and
%}%@2{)5 ﬁ”;pc\ﬁ%ot ]I:gx[oig gxfo%ﬁ]tig%%lgﬁgﬁ{ ge%gqslws egjy’re g}yﬁ %V}Iicri?{rrllclude
al I d I I lodecyl
LARAREY. Aot g B Sy My B, ooty
hed eydedodball kygklohakdyl,ani do, al kanoyl ami no, oxo, acyl,
aryl car bonyl am no, am no, nitro, cyano, thiol and/or

YN hi o and/ og._any of the al kyl substituents. 25

perm " cy | kyl al kyl N Jas used~herein al gne or as
3 gf anot hg oup sto r ou S
ef aed above ha g ‘a cychdal Kyl ~subs¢1t uent, wherein
said "cycloal kyl ™ and/ or "al kyl"™ groups nay
opt i onal be subst.itu . i ;
of her g g SFEHOA Hl b pyORLl M RRRY Buph f5vailable
Refah AtoRhsOREh Bhe 8SmBRY droupf seRBRH Hidin Bydrugen; iler lsaloaikyl, alkyl,
nonocyclic and bicyclic aromati c_groups containing 6

tagkokg, halapliyiy00b3d088Y stkerdrliosnboaylouyRxy. hetepyshs in
R e S R el
QRAcdBodyMiEifio Afinb] MAB! cyahfdhiol bis@6k dlRylehio and/or any of the alkyl
substituents.

" The term "cycloalkylalkyl" as used herein alone or as part of another group
refers to alkyl groups as defined above having a cycloalkyl substituent, wherein said

"oycloalkyl" and/or “alkyl” groups may optionally be substituted as defined above.
Unless otherwise indicated, the term "aryl" as employed herein alone or as part

of another group refers to monocyclic and bicyclic aromatic groups containing 6 to 10
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carbocyclic ring or a heterocyclic ring, for exanple O

<x)-, s\ \ v\ KI / f=01/, 50SL"::~>"
wO0Q@e0s/06x61 O, %~ QO OO. ONS\ O | =" pcPCTHSMNO4D2820
Further, "aryl", as defined herein, may optionally be

substituted with one or nore functional groups, such
asrivvaks @ thelrkagl porticadl (@ﬁélka/d pheaylk@xyphthsl 1ﬁ@ﬁ1&ﬁf§ Y-,naphthyl and 2-

| k 10 al ky , | oal kyl, cycl oal ky
H gﬁ%}b;ﬁé‘fl ﬂay%@épgﬁlﬁdyglﬁgapwmyth@p 9ﬂd1t1healéma iﬁJ}GIEd toa

Q%Y [ Kk aryl al koxy,
Zcraﬁgg%&g?r ryé&g%f?/ 3%%?% 2 reﬂm 8I kenyl ,
am no onyl ar, aryl t aryI sul fi nyI aryl azo,
het er al ky? tero / enyl s
het er ogrylhet er garyl, hée -{pggylo Xﬁ‘ex I ILL :
cyano, iho,” s i tuted vvh§ere|n the

includes 1 or 2 substltuents (mhlch are aIkyI aryI or

any 15 yl |n
def {nil i gYS ol‘—al hdo yKX
het €t oa I thl o° ar hi oal kci/ I(oxyar

al rbonylsg a I car bo aI kyI am nocar bonyl

{o a bo N al k xyc Bony: _
bon Aaryl ox,y, ony

aryI car bonyl am no aryI gul f| nyl , OaryPsuI i nyl al kyF r

aryl sul f onyl aryl and/ or 20

any of the al u 3Tt ents S o t h erﬁ— Unl ess

ot herwi se in t he eter “as used

herein al one or as part° of anot herOgroupI rgfers tg a

5- or _6- e ic.ring-which includes 1,

3 or KUfbfer fat Wﬁs g@ﬁﬁf&% HIaB’rO@E}@WI lydieysybsiitaied with one or
%&Hr@ PIIIICUM Ié‘r(f Qgs%cﬁ@%’hﬁg d1 16581;;‘/511 al}(&éy haloalkf){% glkenyl,

cycl oal ky eroa er oc

pﬂwaylb bse:lcN:llqm @ebah:sladiq& d{dtéiectfcléﬂ hdﬂerg@fc[daﬂ@ﬂ( )arylAhetEi'oaryl

rehensi ve Heteroc

AR Ko 15 o SR Pk Rel B Nigonsy iy esiony e alkenyl,
Eﬁﬁﬁ)cglfbohﬁtaﬁ/ﬁ %Mﬁ'h(‘) Carﬁ&ﬁﬁﬁﬂn Q’?rla%g 8Iﬁﬁ:’ter BGY ﬂﬁgr? rileteroarylalkenyl

heteroarylheteroaryl, heteroaryloxy, hydroxyl, nitro, cyano, amino, substituted amino
wherein the amino includes 1 or 2 substituents (which are alkyl, aryl or any of the
other aryl compouhds mentioned in the definitions), thiol, alkylthio, arylthio,
heteroarylthio, arylthioalkyl, alkoxyarylthio, alkylcarbonyl, arylcarbonyl,
alkylaminocarbonyl, arylamineearbonyl, alkoxyearboayl, aminocarbonyl,
alkylcarbonyloxy, arylcarbonyloxy, alkylcarbonylamino, arylcarbonylamino,
arylsulfinyl, arylsulfinylalkyl, arylsulfonylamino or arylsulfonaminocarbonyl and/or
any of the alkyl substituents set out herein.

Unless otherwise indicated, the term "heteroaryl" as used herein alone or as
part of another group refers to a 5- or 6- membered aromatic ring which includes 1,2,
3 or 4 hetero atoms such as nitrogen, oxygen or sulfur. Such rings may be fused to an
aryl, cycloalkyl, heteroaryl or heterocyclyl and include possible N-oxides as described
in Katritzky, A. R. and Rees, C. W., eds. Comprehensive Heterocyclic Chemistry: The
Structure, Reactions, Synthesis and Uses of Heterocyclic Compounds 1984, Pergamon

-5-
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-5 WD 2005/ 063761 PCT/ US2004/ 042820 Press, New YorK,
NY; and Katritzky, AL R, Rees, C. W, Scriven, E F.,

wedses/neConpr ehensi ve Het erocyclic Chem stry || PETAS2004/042820

Revi ew of the Literature 1982-1995 1996, El sevier
Science, Inc., Tarrytown, NY; and references therein.
Rretshdiew beﬂteNM‘@ﬁdlKla’mtzmAde Ieed, OEWEIStrivBR)E. F., eds.

ional |y be substituted with one or nore 5
S elesthedletion e Cigismod 4 fasire ¢k¢c¢liﬂﬂg@r@bfeﬁ2e1995
fr | kyl " an
T T

i ‘thetevabeylt’ e deﬁhéd)kt@r&?, anaNoﬁtl(MhN? bNSﬁQtlHﬁé@WNh(OHE or erke

,\Q\Nést}tuqntq; s@ agthe s\ub;sutuquts.mcludﬁd NDCN’CI\EH lthq\defmn\mn of~‘)mbts];1;tuted
het er | a
)allgé %l-éc?‘ékl‘éﬂﬁgt tglri]e i p‘g I}eteéﬂfgyg%rpx de 5}@ following:

refers to gm| kyl grq;Jps as @efl n abov aV| ng

heteroary{ ubsti fuent, V\&e_’r?el n {g %
and/ or al grou may /0 onal h:y_-./be, su’ﬁst it as
defi ned aboye. The term "heterocycl o" heterocycl e"

"het er ogyelA I" o7/ het egbeycl i \Hng", N useI
herei n, yepfesents; an S thu_t _orN| tithte
stable 4710 7- er éd nocycINc rin yst’emW’il ch
may be saturated or unsaturat ed, and whi ch consi sts’ of
20 carbon atons, w None t f»our he? sroat oms sel ected
from ni trogen, oxy a\m,—vvhereln t he
nitrogen and sul fur heteroa orrB rmy opti‘onal ly be

omdl@;igd,t@'@i&}\'@:b&’ @::)/‘
QL7 S 58 A0
JONATEATNA TSN

and the like.

The term "heteroarylalkyl" as used herein alone or as part of another group
refers to alkyl groups as defined above having a heteroaryl substituen;c, wherein said
heteroaryl and/or alkyl groups may optionally be substituted as defined above.

The term “heterocyclo”, “heterocycle”, “heterocyclyl” or “heterocyclic ring”,
as used herein, represents an unsubstituted or substituted stable 4 to 7-membered
monocyclic ring system which may be saturated or unsaturated, and which consists of
carbon atoms, with one to four heteroatoms selected from nitrogen, oxygen or sulfur,
and wherein the nitrogen and sulfur heteroatoms may optionally be oxidized, and the
nitrogen heteroatom may optionally be quaternized. The heterocyclic ring may be
attached at any heteroatom or carbon atom which results in the creation of a stable

structure. Examples of such heterocyclic groups include, but is not limited to,
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nitrogen heteroatom may optionally be quaternized. The
heterocyclic ring nmay be attached at any heteroatom

wonroEsawckwn at om which results in the creati on BETAS2004/042820

stable structure. Exanples of such heterocyclic
groups include, but is not limted to, -6 WO

209 é’icﬁﬁﬁ7ﬁ%eﬁ%p§%9&ﬂéﬁﬂl ﬁlzgxolﬁb&ﬁﬁﬁﬂ' Mprrrohdlnyl oxoazepinyl,

pi perazinyl, oxopi perazinyl, oxopi peridi ny
ocazepiyk, plirdiyh yplyrrobsiozl &pamy}) thienglz ppianglyl, ppsazelidipyl, imidazolyl,

Sragling: fokeglidm ! gD PSRRI pyridazinyl, oxazolyl,
| Q93 B0y, rlk&éékohcﬁﬂﬁ%bgﬂ olin Y o1 Wiasoliioyl,

pyrlda2|nyl oxazol'yl, oxazolidinyl" i1sooxazolyl,

i isathimzolyl, @nlazolyb tqmtahj'dmw’ran}ﬂhﬂhﬁﬁanhqhnyh|th1mnior[d10h;1y1,

5W:1§OI n f%%zﬂ%p%‘g]lohn( :l]pLﬂl azol }aﬁ%y a@i&ﬁs&ﬁ%&goc cles described in
TR pﬁpkl cjiRé‘éél goge’edg)(@ﬂhﬁ%%i ve%&e:%%ﬂq{c dChemzsz‘ry The

heterocycl es descri Kat'rit Rees
GStrabtyreeBeactiCosySyethesis bk Ukistof Hazmro&ycbc C'rmemostzdsyl 98FhBergamon

RIS BECY P, Bl Hae A, Reck o PRaden. i ods.

Y 1
b fpr gt ARt Xy .t 35S e MeraE 1480 905
Al ReyERevief Stibigcel Irce Tatryitoevn] 882 -ahd 8Fereh&36herEnsevi er
Science, Inc., Tarrytown, NY; and references therein.

The t eFlf tepB( h?téwmla%lkvkl ps used hreipialone oF 4 ATbPfeangfhep group
trs &)f 1%@%5@[% 2908 =a b%(/@ hvih y% ? %:tléydcgayp%ﬁ%ﬁntﬁ?nt, wherein said

I ne aving a et eroc

Vmérety’dzlﬂ ahd/or RRYEFrO0yChyy olﬁthﬂ]/anj‘f bakidstitgedanderiney above.
optlonall be substituted as I ned above. 15 The

-

ter ms Y pras iapylalkytar W@ﬂ%@@ﬂ" |and atrylatkeypyl” a5 pygslalonesey as part

;ﬁ%@%@%&ﬁ %ff%itn &%Qlk@lgéqy?%?%%lg@ﬂ gp g%s L§ E%chﬁ@dbabove having

@Nér?ﬁsubﬁﬂuﬁ{tykeﬁi‘éﬁtdﬁtvbl exdmplEResfr ﬁ?l@ﬂiy&lﬂchﬁleebﬁﬁmm £ limited
of arylalkyl include, but are not [imted to, benz

ztopbféﬁyli atrhenyleoyh Rerhenypespyl. phmﬁﬁwéxbmhyd@@r@ﬁw@plvﬁylmethyl
gapgthylnethyl and the like. 20 The term
;. "aryloxy", "heteroaryl oxy" "aryl al kyl oxy",
or hFl‘ieﬁt%ﬁﬁP‘é{llkakﬂﬂ‘y' aﬁnyy'aSh&éF@b@Ycﬁ@" ﬁryﬁll{ylc@&yﬁrtﬁ or
part of another group includes an kyl" or aryl
g'ﬂ)@t@poaaﬂaﬂtyquae as @mnl@ée lilﬂiikle@lqmroclj e harh af anofleps greuponeludes an

term " hal o d herein alone or
Ry pPL R R n G g s LB mi RSy o e,
fluoriTies tefth thalOghn &r "Mi1é Mass@drhél8in AN BPaklof another group
fluorine 25 being preferred. The term "cyano," as

us%s mhécprme brofgne, fluorie,-agN iegtine prithTbremtes, phlorine or fluorine
bemgﬁ/referred as used herein, refers to a -CH2- group.

The term "cyano," as used herein, refers to a -CN group.

The term "methylene," as used herein, refers to a -CHj-~ group.

The term "nitro," as used herein, refers to a -NO, group.

The compounds of formula I can be present as salts, which are also within the
scope of this invention. Pharmaceutically acceptable (i.e., non-toxic, physiologically
acceptable) salts are preferred. If the compounds of formula I have, for example, at

least one basic center, they can form acid addition salts. These are formed, for
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The term"nitro," as used herein, refers to a - N2
group. The conpounds of formula | can be present as

weabis®e3shi ch are also within the 30 scope of PCHiUS2004/042820

i nvention. Pharmaceutically acceptable (i.e.,
non-toxi c, physiologically acceptable) salts are

pexafrple, &dth sidong eoreANPRUNY Sud ashdinBil Acills, FVSantp® sulfuric acid,
exanpl e, at |east one basic center, they can form

dhogrheigiacidnr aidrehaliviaeid ewith ergasiormachoxiybie acids,\Warh as

(61 PCIT/ U 04/ 04282 I ith st
keS8 et obf 4 i A Y RaSbiq ik e ifpiden are
suslstibstiGe@si ﬁbstitﬁfé@?ﬂﬁ@kérﬁpl@%}dhﬂé%e% RYAIROREEC a8 fich as
wi th organic carboxylic acids,” such as

Seased af wisriprated dichidoxplic acidspfot esampleroxatiomsalodios succinic,

| g _aceti.c,acid, whj .are. unsubstjtuted or. .
TR, fPER. bR msPhbai i, sUgts e Sibagutiageids, or
akbfhpleHdEEbRS g B cSIR, WAL SHalRY, iR b ERtie Seid] &RR BY ér}ﬂﬂ Cacids,
acids, for exanple oxalic, malonic, succinic, nmaleic,
f(forexpmplegspditit b glotanie reidhor haitecoracgivines we herm®ic acid, or with

R FARP s, S (G- oA o et reTion e acistagtieh sy
amseRtiffe B kB stitufeliOfor BXARRL By ﬂﬁBgéﬁ, IeGr &a@é@ﬁ%&ﬁy& orp-

acid or lysine or arginine), or béenzolc aci
delyens- sukeni¢ aeirc Caciestmndmgcicidesld{tioh B3 cad Myd boformed having,

gf%elgfr? ’{f?lgaig gltlggl?l?wﬁ%% g asg‘gl S‘H’i‘goggqigoeﬁééu%é; ggﬁ?{@ula I having at
Taistutle achf roub Phot eRnpIe WO Gl orfREHERRAMIN S uitable

acid addition salts can a or me avl ng,

¢eléd withl bases amgl Girteixamalel ynetal ed@niuchas alkali @ndtalror allatine earth
conpounds. of formula | having at |east one acid group
(1o S IE% | & g, nOtASSI UM magesiEm gafth, 95 saliswith

j it r . . 4
Sk G crd b b, BRRES ot Bhoth B AT Sind Bl Biding,
Pairokdiné,armencgdp betris oehen rikyeting ot sRaOplBHIIS 4 4Btyl, diethyl,
gal ts, ?r S Igs W th ammpnja or an organi c anine,

g ﬁHF‘@W byl qrfunabyhprepylasing phe moapnd, or trihydroxy
i.gl %ﬁiﬁ ' ratri- | K m ne, ,.for
g%{’a%:lg et Ef/’l f,%rt ent _lg%%o}x/a? > di |re?%§%ﬁa%nfg%%?egg9wmg internal

salisahdyyfurthemhdra by forateddBatet wiyith preayhitdbld@r pRArncBRRA] uses
dr ox | ower al kyl am ne, for ex e nono,

i ofr.frih anpl
g}lt \8510{1 FRRPheRBIoNeE: AR eX@@W&@e§f§dh@|isra@ﬁpmoépnggca2i©n9£fms

P OB, 0 L, B Sl e

for eResf@e saltoof theeoipoluadsi dFTor@iul #UvhidhCahiada Bhsid §R@8p
conpounds _of formula I or their pharmaceutically

Hedlsimpiobydrarhlenide hydeggsrsulfaiel methanesptfonase osslale, sitrate or
Qéete&@e conpounds of fornula |I which contain a basic
group include nonohydrochl oride, hydrogensulfate,

met hahegitddaant 6f theleesPbaid of Frihidd Bwhich céRtafr & A5€ group

include sodium, potassium and magnesium salts and pharmaceutically acceptable

organic amines.

The term “modulator” refers to a chemical compound with capacity to either
enhance (e.g., “agonist” activity) or partially enhance (e.g., “partial agonist” activity)
or inhibit (e.g., “antagonist™ activity or “inverse agonist” activity) a functional
property of biological activity or process (e.g., enzyme activity or receptor binding);

-8-



Preferred salts of the conpounds of fornmula I which

contain an acid group include sodium potassium and
worgs@ssvm sal ts and pharnmaceuti cal | y accept abPeT/US2004/042820

organi c am nes. The term "nodul ator” refers to a

chem cal conmpound with capacity to either 30 enhance

sgclg enhanggnmtspt inhahjtiow irtay oe contagehi @i thy oeahaetmee of &sbcific

tlal on ctivit or.inhibit (e, g.
{i S aég““%?zw \9?{?‘;5186‘?1 9‘%@ W08 PagsY stnd/ Ganax/be Wipnifest
fdﬂ,nbeimmulggrcgp%rﬂey of biological activity or process
(e.g., enzynme activity or receptor binding); -8 WD

2005/ dBgtem HiridtiSe addERE 26 enplnied BERANGETE & a.r?/fﬁmctional
ent Qn the occurrence

i nhibition 0 a

BBt sbfmelaariom i ol e
I

SUBRRAE WRBC RN Bibsti RN Bhn, TBY, BRWIRALESon SliYast R,

particular cell types ete

&gnmn‘pmcbqfé'dnhela di Exampbs of suwhdnyctionBlcdrb@sadt bidactv @i tabolites
ound of fornula I with an open

% e Euff 36%‘ n?ﬂ% to, LA saVH gt |f@wtwn@1r@pmpssmqﬁem the hydrogen

e mot R e WA Tupetepl B NBSLSPCR R RruRp o upon

@yrajmpsfouhattnnmbnatee ameabol 4—NHS’undtﬂ>ﬁhlUgi'6up B c@hfodalor
I|m ﬂto -OH, -NH or functional . groups wherein the
“gag can be repl aced with a functl onal group such

P
3.5 otr gﬁg% {7 on g aner é?éng& Birig r‘n"lﬁflsfffﬁ’@ﬁngr‘?ﬁ]fbonates
@ﬂmﬂd bgfremmg ohoungont hydteuyTRK Roknpolies SFLAMTIR iy,

ters” npl oyed herein includées esters and
e B?br?é@@/ Sul?sammja%atmag@mﬁgmpbenngrpm@derdswownw Ehose
h al k al koxy ary
SUREPIPAY 8o Binclfit I des, mtelelers s iving fine Goasmea S b the
kh@\/\ProtlmgtdeﬁndﬁalS&i iﬂcﬂLﬁié bt & Bo@llthitd ProPROEIsALEN as rI;()_jlmspha’ce
acet ates, pival ates, nethyl carbonates, benzoates

e, Rhoﬁ@onﬁiieﬁéﬁe@g Ph@@b@@mﬁ%ﬁe &bters, sulftasehters, butfonte esters,

AR o e ] QSR RS RAR BBt o wroups thr

estf@rsphasithdeanadl @dﬁ@ﬁ eSuch APBursiot finfaAksl
wherein the ester my Curther sulbstltut ra%‘fé%cfu%ous

Wbty ar hlat’lVO@ém‘PSélre ® tbh hmmmwmmemcfvmmlage such
b L mi tedtof orable a 20 solubilit
gf i ﬁfw v%)me rogrl.}% &5 BP9 ? d@‘?@ﬁb’t"gﬂ‘g Fatf%Qﬁh){%ﬁCthe
dmindher HydrdRy’ T-B(Brﬁﬁih}t% ‘cofpoR AR MIBANNET & fbﬂnrh@ﬁﬁd%§yl-

functionalization bi 6acti ve am ne-
%\%nﬂx,m aziwndr, 9t Agbelydvatarsdisstivited dermdtlaesl. t$uchalefivatives are

B % %ffﬁ% ?&Eﬂ?ﬁ?ﬁfl&ahﬂ@e?vﬁﬁaoe{ﬂééat@%w@@ngv atives
salf®nylating-, or phosphorylating reagents employing procedures known to those
skilled in the art. Alkylation of amines of formula I may result in- but are not limited
to- derivatives that include spacer units to other prodrug moieties such as substituted
alkyoxymethyl-, acyloxymethyl-, phosphoryloxymethyl-, or sulfonyloxymethyl-
groups. Alkylation of amines of formula I may result in the generation of quarternary

amine salts that act in vivo to provide the bioactive agent (i.e., the compound of

formula I).
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formed by reacting conmpounds of fornula | with
al kyl ati ng-, acylating-, 25 sulfonylating-, or

wohospasey| at i ng reagents enpl oyi ng procedur es PEMMSZ00Y/042820

those skilled in the art. Al kylation of am nes of

formula | may result in- but are not limted to-

deri V@m&ﬁ%d?ﬂﬁ&ugs%hﬂ%ﬁ%ﬁﬁfouﬂd‘ bt ﬁ)rﬁlﬁlaqt\kﬂl%re RHEAHME

noi eti es such as substituted “al kyoxymnet hyl

éwﬂrq;gd; wmhpyphorylgh@ gpgﬂmegat@a( thaphg/cb derivative. Such prodrug may

i B SRS on bERRE: 1 <tinbbh PR b ranohs phasphate
3g(i)ow’z}i“sﬁéh & ﬁl%th&féﬁéoﬁ%roﬁﬂ‘ MM ds & d@n@fﬂté@mh'&%rodr)ug fr\%%l a

bi oactive agent (i.e., the conpound of fornmula

21903)006@ GB@H@@WI@&WZBM skiPledfie theemit, pnd dreliysed in the
onsi st of a conpound of fornmula | where a pendant

ﬁ Fe5 PS1Q%phosphor yl at ed to generate a phosphat e

deri vairbieed phffudd aNoQBhH S df%ycongJ ﬁ.ﬁd bPfd ngﬁltlt‘:\gﬁé?@ﬁf)éndant

group between the conpound of
@hms@ tsatteas gpywidine guuh iaslkalatedtvigh egampys@ham methyl, to form a

ods to enerate&jﬁ%%ﬁrodru froma 5 conpound

cﬂ” TPRA RO 1pp, (ORHO2eRRTfq B iarpr@ g fopm a
f g

g g%ﬁﬁ‘d b B 1%ed Bfowid tﬁés%%ﬁﬁl%dgﬁhg‘%né 1{s€e‘&1 the

rugs al so consist of conpoun ere
aefpmmdmhelomm ne, such as a pyridine group, i's

TE LTk me&% R T
l.a 4l
e SR ATl LY B

titneentioef er ences bel ow. Any conpound that can be

onver ed i vg to provide_the bioactive agent .
Rous Eqmﬁ&é Repdgygsiase wall knpyn i the agh éoqoagvrehe@lmva

Q& n’@ﬁgg of ?fbgn%g'saﬁg r"% (}Iié?k ah{/]é/seel{llé A gb%{f \/ar i ous

c o npr die Pusttce of dfelicint] m@nmﬁrypca@&ﬂwg@. %ﬁnamm AUOCH 31,
derivati ves are described in: The Practice of

I(éﬂﬁ‘défrﬁ‘épr%éﬁf)@ ry, Camlle G Wernuth et al., Ch 31,

Acad P f P ru ted b

I(-| Bun g gror ?%Véég\%}lgl)éerd 8?38%1“&) drﬁg‘l1 ‘g%ro%iggf Drué

Desi gnl Padhdok e DepsBatien Bud Keads it P v Nadsl

Bundgaard eds 4 @TD lg’ééillsw%?t( Har v\ggggla%lcaderrlll?}nd}I
I

ﬁyﬁﬁg@%ﬁés @9@1958 113—|yd Hatveoodri e enyicaliehlishersir 1991).
1o 2093 S5 B e e UL Y M e
W N@bhtldéﬁlfﬁﬂl@da%cta AG, Zurich, Switzerland; Wiley-VCH, Wemhelm,
Federal Republic of Germany, 2003)

Ettmayer, P.; Amidon, G. L.; Clement, B.; Testa, B. “Lessons Learned from
Marketed and Investigational Prodrugs™ J. Med. Chem. 2004, 47 (10), 2393-2404.

Davidsen, S. K. et al. "N-(Acyloxyalkyl)pyridinium Salts as Soluble Prodrugs
of a Potent Platelet Activating Factor Antagonist” J. Med. Chem. 1994, 37 (26), 4423-
4429.

Said references are incorporated herein by reference.

An administration of a therapeutic agent of the invention includes

administration of a therapeutically effective amount of the agent of the invention. The
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Federal Republic of Germany, 2003) 25 Ettmayer, P.;
Amdon, G L.; Cenent, B.; Testa, B. "Lessons Learned

wonasochar ket ed and | nvestigati onal Prodrugs” BCERS2004/042820

Chem 2004, 47 (10), 2393-2404. Davidsen, S. K. et

al . "N-(Acyl oxyal kyl') pyridinium Salts as Sol ubl e

ReQd Mgfpeihti ALY efERve Rhdtsl' &k ulet he¥dh r&8rsha @h @mount of a
Ant agoni st" J d. Chem 1994, 37 (26), 4423- 4429. 30
Shendpewsiceigentde srealra preveot pormaiten theatablabbhydmisistiation ef a

R D ol 2h Pt RS AR L 2R Bichf' exhibit a

tReLcAdRn E&?Eﬁ% &}fr&%h{aﬁee S RHAordtivd (PRI Rkt rﬁ%ﬁinclude,

invention. The -10 WD 2005/063761 PCT/ US2004/ 042820

tfer exdiie rtegatitrit oapteyemiohed theveonditimms 1 isted herese I h grazise

refers to an _anmount of . t herapeytic agent to tregt

(e ot matisc i ReakbdHPBS thy sHbiF o e Ry e

Shan@ IR@SIEMUT 1R cdrldRionMeRi thdfed, 12 ﬁm'?eglﬁéﬁt}q i i

arerlount surfici entct 0 %axhi E{i‘%ka det gct able t Sé)r%g%ggetaflrclg

qgrhypicveatdahe terapeudesalricombinatien ef fhectpeutidsascktfed ddr may

incl.ude, .5 for exanple, treatnment or prevention of the
PSP | i sted herein. The precise effective

anmount a f : ' | | ect’

o1 76 i Sercbis Pl S ¥ crh 1RRE O AR B G Blcoftemplated.

caithelt ini roixtireionth pure at @dbstantadynpree tatv. dhs compbinels of the present

treating hysi ci an, ,and the therapeutics or . .
dEFRR e asymgieHifeiRnieEsatapy o€ theparkan atoms including any one

el . . unds
o% %%%%%%t% icr?\}/l%e)erﬁﬁ3 Ilghég(rﬁéﬁ con? g? rr%?srg}%ﬁeadlf &ﬁéal& er in
rendhtigreery or diagidteemeric uhs baintrhixkirys thefedf. fTerprocEbe:s for
conmpounds of the present invention can have . )
ISR Enaglizerasemites gpaiomap o HRHesOmersAs starting materials.

[ ' . . .1

ORS00 AR ol ihof, B SUBSLIS HERR oo g sparcd by
eRANHtNERY hethods b asdngyle itohatofraphis téthnigied]ickiral TESL.C or

t hereof. The processes for 15 preparation can utilize
reactippal srystadlizationoner s or di astereoners as starting »
mat erial s. j [ ri. . enanfioneri .

o oduch s appid A AFhAE FEFRE 1fyBliof BALH PRlsS s shown in the

Ny @It redbtion RERARE andl GEscENBoPIHRreoE, s Wl RGEIRPARt Hublished
t echni ques, chiral HPLC or fractional

ditsretuzg piogeduresthatihey eowred bri@se ekilled il art) Bxpmplasy reagents
' t d h in the, 20..
B BBt eS B oPe R BR3Pt PEhe Seiing Promges.

wel | as relevant published |literature procedures that
may be used by one skilled in the art. Exenplary
reagents ABBREVIATIONS

The following abbreviations are employed in the Schemes, Examples and
elsewhere herein:
Ac = acetyl
AcOH = acetic acid
Boc = tert-butoxycarbonyl
DCM = dichloromethane
DIPEA = N,N-diisopropylehtylamine
DMF = N,N-dimethylformamide
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and procedures for these reactions appear hereinafter

and in the working Exanpl es. ABBREVI ATIONS 25 The
woéabdsmasrey abbrevi ati ons are enployed in the Sebemss04/042820

Exanpl es and el sewhere herein: Ac = acetyl AcCH =

acetic acid Boc = tert-butoxycarbonyl 30 DCM =

dERACGT bitdDiswethyDinREéprop)-BHcthyleohsdipyte hydtbabig DVF

— N N-di met hyl for mami de - 11 WO 2005/ 063761
%‘%ﬁs‘zﬁfgﬁ BHBD0 | EDAC -

JEtgls-:Eyrigﬁg,Migéﬁ nopr opyl ) - 3-et hyl car bodi i m de
hydrochl ofide Et OAc = ethyl acetate Et3N =

tkh@etditthyliatleer Et 20 = diethyl ether 5 HOBt =
5 r enzotriazol e hydrate HPLC = hi gh perfornmance
ﬁﬁ‘aﬁgaqg‘ﬁ’ﬁaﬁﬂgﬁgﬁgﬁﬂwlehymte: l'i thi um al um num hydri de

ettt = Q/@% = mass spectronetry
10 l\lam@g%g%%ylg‘{%m émg%%gapg}’ot ecting group RT =
rleortlghimer @tmnimm Ridkide tri fl uoroacetic acid THE =

trghydrofuran 15 mn = mnute(s) h = hour(s) L =
Itl\ﬁ‘? _n’i??t?’énqlrilliliter L = microliter 20 g = gram(s)

MS or Mass Spec = mass spectrometry '
NaOH = sodium hydroxide

PG = protecting group !
RT =room temperature
TFA = trifluoroacetic acid
THF = tetrahydrofuran
min = minute(s)
h = hour(s)
L = liter
mL = milliliter
uL = microliter
g = gram(s)
mg = milligram(s)
mol = moles
mmol = millimole(s)
nM = nanomolar
Compounds of the present invention may be prepared by procedures illustrated

in the accompanying schemes.

METHODS OF PREPARATION
The compounds of the present invention may be prepared by methods such as
those illustrated in the following Scheme 1 to 9. Solvents, temperatures, pressures,
and bther reaction conditions may readily be selected by one of ordinary skill in the

art. Starting materials are commercially available or can be readily prepared by one of
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ng = mlligram's) nol = noles nmol = mllinole(s) nM

= nanonol ar 25 Conpounds of the present invention may
woeo@reepmt ed by procedures illustrated in thePCT/US2004/042820

acconmpanyi ng schenmes. METHODS OF PREPARATI ON The

conpounds of the present invention may be prepared by

. ¢ . I :

SEHBRER R BB S e AIORA pldS! FBE BFof e sl e tflounds

addsetbeaderbivi,ad, RORAj RIand R meeyasrdeactitieyl foven sehmomndof fyrmula 1.

one of ordinary skill_ in the _art. Startin rials

are cohciedpyiigarathsidedipitions Pl SarPabtused %nghr%% gﬁ%ﬁnéed 1to9:

one - 2 -
o man ol ol PRAGADREER, BRI A Repomrp
5 of theMONMEszSlddyehpb BA/], ddaimethgsilfiplmxynithyl-RSEM],
R3, R6and R7 are as described for a conpound of

f or mul methoxyrteoxysiethalu [MEMI T 819URS i ons of

ol hr hout : '
P ogtr 6l et MRSy SEAEES by hiBach (1 el Bnates
met hoxgeet-awi (&g MId,PhaeroB0eRYOEL)hyil -OJ@Baky] (e.g., -OSO,CHs
2-(trimeth Is%%gl)ethoxynethyl- [ SEM,
nethoxv%{ﬁ%%ﬁ hyl- [MEM, or t-butyl groups; EE S'2

nl | eavin rou £ l.o :

10 P priith el SPRorRR o iyt hete B Ssomhch as zin,

- OSC2 PhGhtkinnD6r 1ito2ashdeydf dneorFanomefIHR Edi3poudid used as an
-OSM2CF3)); 10 MM boronate ester or boronic acid, or
tri al kiptesmadiaterfer trawitipnmetabmedipted cAuRlngApdions.
magnesi um or lithiumas part of an organonetallic

conmpound used as an intermediate for transition netal
medi ated coupling reacti osCHEMHEVE 1 0 0O O O EE NH

EE N PG RO N- PG RE%NLPG I 11 'L D | EEIiN EEJ N EE
i N iN R6 R6_R6 11 111V
EE.’ EE _PG IJO _PG RO _PG
NH N N N
v — v — v — e T
EE” N EE” EE” N R
RG RS RG RG
1 m v v
]
o
MM _PG
P
RPN
RG
/ vl \
o] o) o EE
1 1 R1
EE N-Pe R L R NH SN
I ] —_— | 1 —_— l | ——— | | —_—
R2 2 N Rz : N R2 ~ N R2 o N
R6 RG RG RG
Vi Vil IX X
R3
/
NHNH, N—NH N-N
1 1 | 1 / o
RNy R N>§o R N/\Q
Y — Y — B
RZ ) N R2 ~ N R2 o
RS R® RS
15 Xi Xil |
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O MMNPG | R2ZNG6VII 00OEE EEPGRL PGRL NN
NHR~-N I I i 11l Ri NR NR NR2-NR6 R R6
weas¥e3 MLl 1 1| X X R3 NHNH2 NNNH N-N R Rl 0 RETNS2004/442820
Ol 11l -=11 RINRINR N R6E RB R 15 X Al |

v -13 WD 2005/ 063761 PCT/ US2004/ 042820 Conpounds of

f or nul @omhpordids oL idrh@la MRS Ik @J)Ihiheﬁﬂﬁi&) ARl1£619br available by
avai | abl e by means known to one skilled in the art.

Toeans kndwn dé ofeoskitlddainithe art Porijeoypre phfoetiulayIl caretest pregpred by
T e e
el EREmPIEAURE SN hrOREMRES 08hs MOhERbINSF gﬂr@t%ct%leg the

nitrogen are simlar to those for protecting am nes,
5 guthgensare bioskr thethosd foedratertifig alinesGruehne thasel d&cribed M T. W.

precie 0 TsGR O Tinl. PRE e o R U 0T Sev s P oudy &
R EGE 108w gf{o% 99 ﬁrﬁeﬁﬁﬁé Wktro g’ﬁg Q}dte&%ﬁg?élr?%ﬁe’ bea zyl, fprt-

met hoxynet hyl (MOM), et hoxyet ymet
(Hutyleethyk néty]) M ObBymethhyyetGiMetign QME), a4 2-

%ﬁ%ﬁﬁgﬁﬂ%@&%ﬁmﬁ(éé{%@wgg prepared from conpounds

10 Compounds of formula IV may be prepared from compounds of formula ITI
via selective displacement of the leaving group (EE) by the conjugate base of an
appropriate alcohol, RO-M, wherein R is alkyl or benzyl, and M is a metalloid such as
Li, Na, Mg (halide) and the like in solvents such as dioxane. Similar reactions have
been described in the literature (Riedl, Z. et. al. Tetrahedron, 2002, 5645-5650).

15 Compounds of formula V can be prepared by the reactions of compounds of
formula IV with activated R?, such as activated by boronic acids, tin, Grignard
reagents, Zinc, Cu, etc in the presence of an appropriate catalyst if needed such as
Pd(PPhz)s. Compounds of formula V may also be prepared from a compound of
formula I'V via displacement of the leaving group (EE) by the conjugate base of a

20  compound R*-H, wherein R? is as previously defined, using a base in an inert solvent.
Exemplary bases include sodium carbonate, potassium carbonate, cesium carbonate,
sodium hydride, potassium hydride, or alkyl lithiums.

Compounds of formula VI, where EE = CI, can be prepared by reacting
compounds of formula V with a chlorinating agent such as POCl; in an inert solvent

25  such as toluene at elevated temperature.

Compounds of formula VII, where MM is a metal or a borate ester, may be
prepared via lithiation of a compound of formula VI wherein EE is hydrogen or a
halogen (chloro, bromo, iodo), and reacting the resulting aryl lithium with an
appropriate borate derivative or with reagents such as trialkyltin halide.

30 Compounds of formula VIII can be prepared by the reactions of compounds

of formula VI with activated R!, such as activated by boronic acids, tin, Grignard
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via sel ective di splacenent of the | eaving group (EE)
by the conjugate base of an appropriate al cohol,

wedgloestaer ein R i s al kyl or benzyl, and Mis BCT/US2004/042820

netalloid such as Li, Na, My (halide) and the like in
sol vents such as dioxane. Simlar reactions have been
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As illustrated in Scheme 2, compounds of formula XIIT may be prepared from
compounds of formula II via selective displacement of the leaving group (EE) by the
conjugate base of an appropriate alcohol, RO-M, wherein R is alkyl or benzyl, and M
is a metal such as Li, Na, Mg(halide) and the like in solvents such as methanol. Such
selective displacements, for example when EE = CI, has been reported in the
literature. (Riedl, Z. et. al. Tetrahedron, 2002, 5645-5650).

Compounds of formula XIV can be prepared by the reactions of compounds of
formula XIIT with activated R, such as activated by boronic acids, tin, Grignard
reagents, Zinc, Cu, etc in the presence of an appropriate catalyst if needed such as
Pd(PPhy),. Compounds of formula XIV may also be prepared from a compound of
formula XIII via displacement of the leaving group (EE) by the conjugate base of a
compound R!-H, wherein R' is as previously defined, using a base in an inert solvent.

Compounds of formula XV , where EE = Cl, can be prepared by reacting
compounds of formula XIV with a chlorinating agent such as POCl; in an inert

solvent such as toluene at elevated temperature. Alternatively, compounds of formula
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Compounds of formula I may be prepared from a compound of formula VIII

as described in Scheme 1.
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As illustrated in Scheme 3, compounds of formula XVII may be prepared
from a compound of formula XIII (from Scheme 2) via displacement of the R group
(R = alkyl) using bases such as sodium hydroxide in a suitable solvent such as water.
The hydroxyl group in XVII can be activated by reacting with reagents such as
trifluromethane sulfonic anhydride in the presence of a suitable base such as
triethylamine. This activated moiety can then be selectively coupled with activated R?,
such as activated by boronic acids, tin, Grignard reagents, Zinc, Cu, etc in the
presence of an appropriate catalyst if needed such as Pd(PPh3), to provide compounds
XVIIL

Compounds of formual XIX can alos be made by treatment of compounds of
Formula V with POCI; at elevated temperatures.

Compounds of formula XIX can be prepared from compounds XVIII in a two

step sequence: (a) by removing the protecting group (PG) in compound XVIII under
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of formula XXI with R>*-OH under Mitsunobu conditions.

Compounds of formula I can be prepared by the reactions of compounds of
formula XXII with activated R!, such as activated by boronic acids, tin, Grignard
reagents, Zinc, Cu, etc in the presence of an appropriate catalyst if needed such as
Pd(PPhs)s. Compounds of formula I may also be prepared from a compound of
formula XXII via displacement of the leaving group (EE) by the conjugate base of a
compound R*-H, wherein R! is as previously defined, using a base in an inert solvent.

Compounds of formula XXIII, where MM is a metal or a borate ester, may be
prepared via lithiation of a compound of formula XXII wherein EE is hydrogen ora
halogen (chloro, bromo, i0do), and reacting the resulting aryl lithium with an
appropriate borate derivative or with reagents such as trialkyltin halide.

Compounds of formula I can also be prepared by a palladium or nickel
catalyzed coupling of a compound of formula XXTII wherein MM is a borate ester
with an appropriate activated R! such as halide or mesylate. When MM is a metal
atom such as tin, zinc, magnesium, and lithium, similar cross-coupling reactions can

be performed using activated R! such as halide or borate esters with an appropriate

-19-



10

tenperature may provide conpounds of forrmula XIX in
one step from XVill. Conpounds of fornmula XX can be

wonrepaced1 by reacti ng conmpounds of fornul a Xl KCWiuSEo04/042820

hydrazine in sel ected sol vents such as isobutanol.
Conpounds of formula XXI can be prepared by reacting

catgiyst et asﬁeﬁél?séfrgjhméjrlphcf@ﬂu%)ﬁbllﬁli@ﬁ(@@ﬂ&! ath i ng agent
s as.car bonyl di i ni dazol e, phosgene, ~ tri phosgene or
Lfﬁ&goﬁoiﬂsg‘ﬁmg?@ﬁﬁh%@m@)ﬁﬂ@]@h as tetrahydr of uran.

Compo [l he prepare .reactin
conpounp8inds BRI SR EPRERRY i SF ¢
grequincsu ) cBSsfoougiing F3X X with @Vhetivatdios) sud as a%ﬁ?ﬁ‘t%(ﬂgi

ait@ael,evat ed tenperatures. XXl | can al so be prepare
rROERIIE Ajd dimp Guigtard reagshtss Ginea Cw eixin the presi@e Oflan apkeopriate
nditio ounds of fo L a can be .
?ﬁ%%&?@%%@@ ek b R e et i X aconjugate
Akd ofR 11, cjirbVidk @8mBbunds o, BHoREA | |
acids, tin, I§Gr3i gnar d&r eagents, Zi %gye&géacg%ag%gﬁgt%@s of
deeeda &I piithdk’- X {¥rie pléaaing graumsuebas Ff Chd@rdl dOMcFO'BSs), or
Pd( PRh3).4 ounds of formula | may al so be prepared
fepéﬁdss %gﬁﬁyg%ﬁgelaper%m?sor nula XXl 1 via displacenent of
the | eaving group (EE) by the conjugate base of a
conpound R1-H, wherein Rl is as previously defined,
using a base in an inert SCHEME4 Conpounds of
formula XXI I, where MMis a nggal or a borate eﬁl_}N%r,
may be R ep redPGvi a lithiationfof a conpound,of 2
fornmul a nhetein EE i & en or a h& N
(chloro, o/ntp, i odoy;and r agt,'j ng—the—resul t ng,’\laryl
lithiurk8v t'h an 25 appropEEat &’ borate deri vEEI veror
with reagenk® such as trial kylRéin halide. Conpaénds
of formula | catv al so be preparedoby a pal |l adi um orxxv
ni ckel catalyzed coupling of a corrp%;nd of formula
XXIIl wherein M\LjS a borate ester, With an
appropriatge a

[ |'lat ed Rl such as I'hnde or nesyl ate.
When MM i 4al © at om suchR b, 2 nc, magnesi um
and TTThi um/l sifilar cross-coupl |i ngyreactions can 30

be perforkRed Wsi ng activated sych as i de or 3
borate estersrhith an appropriaters-19 WO 2085/ 063761R
PCT/ US2004/ 042820xxwat al yst such as xxwvu ’;'”N
tetraki s(triphenyl phosphi ne) pal | adi um(0) and R Nko
di chl orobi s(t i phenyl phosphi ne) ni ¢kel (11). Conpoynds

of formula | ¢an also be prepared|{from XXl inmmt N
step sequence: (a) cross-coupling of XXI with an gs
activated Rl, such as activated by 5 boronic acjds, XXVIII
tin, Grignard'}‘r~ gents, Zinc, Cu, [etc in the presence

of an appt o |
R? R3
R® \ . N—-N
Xt Rl M=o
)N
Rz N
R5

|
As illustrated in Scheme 4, compounds of formula XXIV can be prepared

from compounds XV in a two step sequence: (a) by removing the protecting group
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agent such as POCl; in an inert solvent such as toluene at elevated temperature

Compounds of formula XXV can be prepared by reacting compounds of
formula XXIV with hydrazine in selected solvents such as isobutanol.

Compounds of formula XXVI can be prepared by reacting compounds of
formula XXV with a carbonylating agent such as carbonyldiimidazole, phosgene,
triphosgene or urea in an inert solvent such as tetrahydrofuran.

Target compounds of formula I can be prepared from compounds of formula
XXV1 by following an analogous sequence of reactions as described in Scheme 3 via

intermediates XTI, XXVII and XXVIIL

SCHEME 5
R3
/
~N
: 1 1 /
EE N/PG R N/PG as in Scheme 1 R ' N\/\\o
| | g ]
N N N
EE” Y RZY RETOY
R R® R®
i vl '

As illustrated in Scheme 5, when R! and R? are equal, compounds of formula
VIII can prepared by the reactions of compounds of formula III with activated R' and
R?, such as activated by boronic acids, tin, Grignard reagents, Zinc, Cu, etc in the
presence of an appropriate catalyst if needed such as Pd(PPhs)s. Compounds of
formula VIII may also be prepared from a compound of formula III via displacement
of the leaving group (EE) by the conjugate base of a compound R!-H and R*H,
wherein R and R? is as previously defined, using a base in an inert solvent. |

Target compounds of formula I can then be prepared from compounds of
formula VIII by following an analogous sequence of reactions as described in Scheme

1.
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As illustrated in Scheme 7, analogs having certain arbitrarily defined subsets
of R! and R? and R® can be changed to other analogs having certain other arbitrarily
defined subsets of R' and R? and R® by manipulation of the functional groups

embedded in these R groups. For example, when R'2, R?%, R** are groups such as
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manipulation can also be conducted via parallel synthesis.

SCHEME 8
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As illustrated in Scheme 8, compounds of formula I can be prepared by
parallel synthesis using solid-phase synthesis. For example, compounds of formula
XXIT can be reacted with a polyrﬁer bound resin to provide compounds XXTIX.
Compounds of formula XXX can be prepared by the reactions of compounds of
formula XXIX with activated Rl, such as activated by boronic acids, tin, Grignard
reagents, Zinc, Cu, etc in the presence of an appropriate catalyst if needed such as

Pd(PPhs)s. Removal of the poymer bound resin then provides compounds of formula
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R3a RBb NN NN R1/ NORLANO I RR- NR2ZN R6
R6 As illustrated in Schene 7, anal ogs having certain

wanrhistoezmsi | y defi ned subsets of Rl and R2 and RETA&Z00lE42820

changed to ot her anal ogs having certain other
arbitrarily defined subsets of Rl and R2 and R3 by
MRIY, Behpblitts @ffoin8a KUDEd @y QUB T ohpo 8AREFISEIIAT as
these R groups. For exanple, when Rla, Rea, R3a are
gthoupsn Sobdmes. -22 WO 2005/ 063761 PCT/ US2004/ 042820

am no, _.am noaryl, am noal kyl or. am noaryl axyl, the

can’ bel FEEOBPOUPIdPTRMR | cusrla Ry Prepark fiatn tpmppifads of
chlRhiadegve 5% %&ﬂcfvﬂﬂg by ﬁml%o'uﬁ §équEﬁcep(§fQ¥écQ1%n§‘5@ Q& cbed above.
sul Tonam de derivatrves. ch a mani pul ati on can al so

be conducted via parallel synthesis. 5 In addition,

when Rla, Rea or R3a are substituted with an acti vated
group such as a hal ogen SC ?c acid, additional

net al catal ygeed cross-coupling rgactions may be R3
performed t@ provide additionalyset of analogs as  _u
descrj bed; by _Formula I. Such mani pul ation can al s
be cBnaguctgl W a paralleR @Os._lD_SQ;IEI\E m%o
N-N N EE | / N>O EE | Riyl & O Ra i W N
Ra NR R6 XXI XX X H R~ L NO | “R?
Rs Xl | R® RS
XXXHI XXXIV I

Compounds of formula MII can undergo reaction with an activated R6,
such as R®-M wherein M is a metalloid such as Li, Na, Mg(halide) and the like in
solvents such as THF to give compounds of formula XXXIV, which is recognized as
a subset of compounds of formula I wherein n is single bond and R’ is hydrogen. A
compound of formula XXXIV can be reacted with an oxidant, such as atmospheric
oxygen or 2,3-dichloro-5,6-dicyanohydroquinone and the like, to give compounds of
formula I wherein n is double bond and R is absent. A compound of formula
XXXITV can be reacted with an alkylating agent, such as and alkyl halide, or an
acylating group, such as acetic anhydride, benzoyl chloride and the like to give
compounds of formula I. A compound of formula XXXTV can be reacted with a
phosphorylating reagent, such as POCl; or CI-P(O)(OEt), to give, upon hydrolysis,
compounds of formula L. Examples of transformation of amines to phosphonamidates
can be found in: Wang R. et al. J. Med. Chem. 2003, 46 (22), 4799-4802; Guillaume,
H. A.J Org Chem. 1989, 54 (24),5731-5736. A compound of formula XXXIV can
be reacted with a sulfonylating agent, such as pyridine-SO3 complex or Cl-S~(O)mR8,
to give compounds of formula I. Examples of such transformations can be found in
Tschamber, T. and Streith, J. Heterocycles 1990, 30 (1), 551-559; Couloigner, E.,
Cartier, D., Labia, R. Bioorg. Med. Chem. Lett. 1999, 9, 2205-2206; Tschamber, T. et
al. Heterocycles 1985, 23 (10), 2589-2601.
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EENRZR 6 R6 6 NN XXVI XXXI XXXIl RL )O N | R2 N
weaookesiel ust rated in Scheme 8, conpounds of f8CTmIS2004/042820

can be prepared by parallel synthesis using

sol i d- phase synthesis. For exanple, conpounds of

f or mul : B [

o pr oo R e oSS

eample, whapdicidichyedihes pesets anrstivdted apbemctstarf such as but not

S ST T A B
R R R o e

t hen provi des conpounds of formula -23 WO 2005/ 063761
PCT/ US2004/ 042820 XI|. Conpounds of forrula Xl| can
be converted to conpounds of forrmula I as shown in
Schene 1. Target conmpounds of formula | can al so be
prepared from conpounds of fornula XXVl by follow ng
an anal ogous sequence of reactions as described above.
5 SCHEME 9 RB R R3 NNNNNN RL NOR7 NNORL NO
R2 NRZ NHR2 n NR7 46 R6 XXXI Il XXXIV | Conpounds
of formula XXXI'Il can undergo reaction with an
activated RG,
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such as R6-M wherein Mis a netalloid such as Li, Na,
My(halide) and the like in 10 solvents such as THE to

waizvs/esmspounds of formula XXXIV, which is recegmiusem4/042820

as a subset of conpounds of formula | wherein nis
single bond and R7 is hydrogen. A conpound of fornula
XXXI'V can be reacted W t hgxaMpirgat, such as

at nospheri ¢ oxygen or

2, 3- di 'the BlowhgExAnmlesrshwedo bgtieridngra dut hes liniksomemf the

Ve C unds of ornmula | wherein n is double bond
g?faﬁﬁfg%%ﬁg%ﬁwf&ﬁ%%%% of fornula 15 XXXV can

be reacted with an al kyl ati ng agent, such as and al kyl
halide, or an acylating group, such as acetic
an Ay tilea]l BRE andl NGNS Methdds Employesl frioChavacterization of
conpounds of formula I. A conpound of formula XXXV
can be reacted with a phog‘:ﬁa‘gﬂ’y Sating reagent, such
as  POCARa19ficaPHPPCVAGE dotmb 08 iShEnadsRIT I@A@l%lﬁ&' S,
conmpounds” of fornula . Exanples of transfornation of
adhirorestogmphh dsphticalillaE A4S 2as parfolneed auStdmiadzu MENQARIiquid

?gﬁﬁrq?rlpgtgé@%g @li}dc&%‘[g}js é)/lg)?’ h@%lgﬁéezo%@?ezggs_igg%ifollowing methods:
o731 Nsifiss AnGORAHMERY, hahgA%s Y ¥ thltharRerl;2A6H 6F

with a sul fonylating agent, as pyridine
datepinediates ofind(cnpRinds dfohgéxamplentiztadnid sheodxpecimentads or in the
| .. Exanpl es of such transformations can be found in
'I*%lélﬁ%nber, T. and Streith, J. Heterocycles 1990, 30
(1), 551-559; Coul oigner, E., 25 Cartier, D., Labia,

R Bioorg. Med. Chem Lett. 1999, 9, 2205-2206;

Teethadtier [ingar geidierttlof 0lte 1 0% GybleasB 19854 m23 WiflD) min hold at
2589- 2601. -24 WO 2005/ 063761 PCT/ US2004/ 042820
P&0zP Bel synthesis may be enployed in the preparation

of Conf@?%%ﬁ%%tﬁ)ha‘?g%e' where the internedi ates

possesS an activated reaction center: such as but not

|i mi t eColumn: (Phendsthédeadamaof18 1.6 x 30 azol one, a reactive
heteroaryl chlorjde for Suzuki coupling chem stry or
a car b@??’lrﬁ‘@’ ddr¥mitr  ani de coupling chemistry. 5 -25

/. d 0 The
PSR e P 0 R L0 M o e but ot
|SoRént Bs AnE%qhotpteric atidf er%.eakteatadioreiager of the

invention. 5 Analytical HPLC and HPLC/ M5 Met hods
Enpl oyed in Characterization of Exanples

Method B. Linear gradient of 0 to 100% solvent B over 8 min, with 3 min hold at
100% B;
UV visualization at 220 nm

Column: Phenomenex Luna C18 4.6 x 75 mm or Zorbax SB C18 4.6 x 75

Flow rate: 2.5 ml/min
Solvent A: 0.2% phosphoric acid, 90% water, 10% methanol
Solvent B: 0.2% phosphoric acid, 90% methanol, 10% water

Method C. Linear gradient of 10 to 100% solvent B over 4.0 min, with 0.5 min hold
at 100% B;
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Anal ytical HPLC was perfornmed on Shinmadzu LC | QAS
i quid chromatography. Analytical HPLC M5 was

woeodsoesmd on Shi madzu LCLOAS |iquid chromat ogCcaiss004/042820

and Waters ZMD Mass Spectroneters using the foll ow ng
met hods: 10 Unl ess otherw se indicated, nethod Ais

used |Wﬁ§laggﬁ;@pgtggggﬁltl on of internediates or final
conmpounds of the exanples |listed in the experinentals

or in €olemn; aXlenrs MIEHNRoHO6 X S immear gradient of 0 to
100% sql vent B o/er 4 min, with 1 min hold at 15 100%
B Wv VoRuate AVBHn at 220 urn Col unm: Phenonenex Luna

Ftvéht &.:X0.99 Hftuofda0M o RIE 90% Whtedl1 0okl 0. 2%
phosphoric acid, 90% water, 10% mét hanol 20 Sol vent

BSol@ei2 B Wd)%ptmﬂuomaeahccamdQ (I)O%nmthta 06%0, ackbtyiket er
Met hod B. Linear gradient of O to 100% sol vent B over
8 mn, with 3 mn hold at 100% B; UV visualization at

2 P -
SOy, R T PSR BES e £ ) R S0

SkﬂO%Bl; A 0. 2% phosphoric acid, 90% water, 10%
nmet ha Sol vent B 2% phosphorl c acid, 90%
met han Vli‘@d)@?r% 28gm\vet hod C. Li near gr adi ent of

z]:ito t180 /é@?ﬁ : ?#6%%’%6‘%@%3%%@&%%84? 0451223“23 h(L)led
vi sual]i?lzsaztﬂatm 4athl/ﬁﬁ0 rru Col um: Xterra M5-C18, 4.6 X
Fl ow r /mn _Solvent A 0.1%

t$qlwr}§& o%é‘&t ﬁrléluaaqaaetlc@@% SAYaewaten A5 metbartli rile 5
lv&ls: 5. %tbzﬁlhfogg%ﬂ%l_ﬂagg%l Iﬁetﬂ%lﬁog,n]tOl’/O Ypgter, 90%

acetonltr| I hear gra to 100%
solvent B over 4 mn, with 1 mn hold at

Method E. Linear gradient of 0 to 100% solvent B over 4 min, with 1 min hold at
100% B
UV.Visualization at 220 nm ‘
Column: Phenomenex Luna C18 4.6 x 50 mm
Flow rate: 4 ml/min
Solvent A: 10 mM NH;O0Ac, 90% water, 10% methanol
Solvent B: 10 mM NH4OAc, 90% methanol, 10% water

Method F. Linear gradient of 1 to 100% solvent B over 2.35 min, with 0.5 min hold
at 100% B;

UV visualization at 220 nm

Column: Xterra MS-C18, 2.1 X 50 mm

Flow rate: 1.0 ml/min
Solvent A: 0.1% trifluoroacetic acid, 100% water

Solvent B: 0.1% trifluoroacetic acid, 100% acetonitrile

Method G. Linear gradient of 10 to 100% solvent B over 2.0 min, with 0.56 min hold
at 100% B
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100% B; UV visualization at 220 nm 10 Col umn:
Phenomenex Luna C18 4.6 Xx 50 mm Flowrate: 4 m/mn
waabosaas76A: 0. 1% tri fl uoroacetic acid, 90% wat @CT/USOGH042820

nmet hanol Solvent B: 0.1%trifl uoroacetic acid, 90%

met hanol , 10% water 15 Method E. Linear gradient of O

to 106%/s@slmﬁzmioaaw@®nm mn, with 1 min hold at 100%
|sual ization at 220_nm Col um: Phenonenex Luna

C18 4 Iymg, a MGl lBAX DMWY nin 20 Solvent A 10

nMNI—MEQQ&, 1%0%) i/ﬁ{in 10% net hanol  Sol vent B: 10 nM

NH4 OAc, 90% met hano 10% wat er Met hod F. Li near

dffodcting At 1@me NoL,00R90 5% et SB aev®hitdle3S nin, with
%ﬂ? m B. ?) at_ 100% B; 25 UV visualization at 220 nm
3 Yo B: MORMENREO A¢895% agetonitrge. % Watesw rat e: 1. 0
m/mn Solvent A: 0.1%trifluoroacetic acid, 100%
water Solvent B: 0.1%trifl uoroacetic acid, 100%

acetoni tri | eNVBOEMg16RA ﬁiChhﬂﬁ%rlﬁ‘ﬁ%ﬂ'o?'Exaﬁfpléso to
J}%mmvent B over 2.0 mn, with 0.56 min hold at

spestya \igre obisingd 3vibiBipkay wdPd Afonrieszsfofn spectrometers

CoI 8
SheBh LR Rind B R R 100 Sttt
10  gEOEMRt@500 Z¥biacroR); 130 NRIR: 5 060Me QBnﬁzer)lpod\M}Mﬁ@éi) or
95% acetonitrile, 5% water NVR Enpl oyed i'n
dfaMide fQEa: Sm?tr@fda@@éﬁmpegeQM icpleabift Gnwkipkcity, number of

h Bru fourier,transform

?1 Ih%g rrgs?r%(\%’ﬂéaﬁ%lg Constaitts H% anld are reported in ppm(S units) relative to

elther an internal standard (tetramethylsilane = 0 ppm) for 'H NMR spectra, or are
referenced to the residual solvent peak (2.49 ppm for CD,HSOCDs, 3.30 ppm for

15  CD,HOD, 7.24 ppm for CHCls, 39.7 ppm for CD3;SOCDs, 49.0 ppm for CD;0D, 77.0
ppm for CDCl3). All *C NMR spectra were proton decoupled.

EXAMPLE 1
Preparation of 7,8-bis(4-chlor0phenyl)-[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one

cl
N—NH
O I =0
| N

S he
20 Cl

(
1A.  Preparation of 2-Benzyl-4,5-dibromopyridazin-3(2H)-one

Br
| w“@
Br =N

To a solution of dibromopyridazinone (50.0 g, 197.0 mmol) in DMF (200 mL)
25  at RT was added K;COj3 (32.6 g, 236.4 mmol). Benzylbromide (37.0 g, 216.7 mmol)

was added via a syringe. The resulting greenish suspension was stirred at RT for 6 h
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operating at the follow ng frequencies: '"H NVR 400
MHz (Bruker), 400 MHz 10 (JOEL), or 500 MHz (JCEL);

WQ2®s5NWR61100 MHz (Bruker), 100 MHz (JOEL) or ReT/USEIN4/042820

(JOEL). Spectra data are reported as Chenical shift

(multiplicity, number of hydrogens, coupling

CLQ{EE? bR MeSoyhiRalihdneAREs @hnSuth&P ju8skd H}f ]HPD"CG TWB réadion mixture
ative to elther an internal standard

(Wastthempdungd Sitd anErlemﬁe}pr fipskf emtadknvRte (200 md,) voth stireng. A

reteregceg t,o heif{ne ﬁ;?s%%éen%%%%tsu eg%oré% 49 Qﬁ'_%%gthen

o, B T Hscdlofd iR wildB BRil roedlor Wl Bpparent
(5%&3) eASIGPEi I\/?? SBeé‘?mf V\IEI‘ e prot (lnn Odcec%rup egparen
EM&REJEate Fitepalidtiasdried in a vacuum oven at 50°C overnight. The title

e T R A B S s
Oguré s%‘lgagréfd %VA%EIré a0l %R If%{c?hrgeazdg 0-s3@ 1S YRe =034%f ltsi NMR

utron o ronmopyri dazi none (50.
1@D@;, 800 INHE)? SO (120Q), M45 (285 dai=5RTHwp §.29126 (34-1’,@@ 5.31
(32.6 g, 236.4 mmol). Benzyl bronide (37.0 g, 216.7
@bl ). was added via a syringe. The resulting greenish
suspension was stirred at RT for 6 h -28 WO
2005/ 063761 PCT/ US2004/ 042820 wuntil all the
PV dagieparRioNsT 2CBosAIEc-Bis(4-cldepshHeyyhipiaidazih < (2H)-one
reaction m xture was then poured into an Erl enneyer
flask containi ng wat® lﬂa with stirring. A
bei ge col ored solid for
for 15 min at RT and then
rinsed thoroughly with

tgf ey The solid was
ol or was

The solid was dried in a
vacuum oven at 50C overhight. The title conpound,

2- benzyl - 4, 5-di brom)f)'yrl dazi n- 3(2H)-one, (68.0 g,

120, TRbindhlog 0 ause busggdbuidmL 0 s, 1o
mmol) in toluene (300 mL) was added Pd(PPhs)4 (4 0 g, 3.5 mmol) under an
atmosphere of agron. 4-Chlorophenylboronic acid (40.0 g, 255.2 mmol) was added
subsequently portionwise. Under vigorous stirring, Na,COs (27.0 g, 255.2 mmol)
dissolved in water (50 mL) was added to the suspension. Argon was bubbled through
this suspension for 10 min. before the flask was placed in an oil bath preheated at
120°C. The reaction was refluxed for 6 h. The reaction was then allowed to cool to
RT and was poured into water (500 mL). The aqueous mixture was extracted with
EtOAc (3 x 300 mL). The combined organic layers were washed with NaOH (0.5 N,
200 mL) and water (2 x 500 mL). The organic layer was filtered through a silica gel
pad (~50 g) in a sintered glass funnel to remove dark color impurities. Solvents were
then evaporated under reduced pressure. The resultant thick syrup contained
predominantly the title compound 2-benzyl-4,5-bis(4-chlorophenyl)pyridazin-3(2H)-
one which could be used directly in the next reaction, 1C. MS: M+H = 407. 'HNMR
(CDCls, 500 MHz): & 7.87 (1H, s), 7.54 (2H, d, J=5.0 Hz), 7.32-7.38 (3H, m), 7.22-
7.28 (4H, m), 7.12 (2H, d, J=10.0 Hz), 7.03 (2H, d, J=10 Hz), 5.40 (2H, s).
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(CDC13, 500 MHz): 8 7.80 (1H, s), 7.45 (2H, d, J=5.0
Hz), 7.29-7.36 (3H, m, 5.31 (2H s). 10 1B.

wenepaecstsi on of PCT/US2004/042820

2- Benzyl - 4, 5- bi s(4-chl orophenyl ) pyri dazi n- 3( 2H) - one

ci oN N C / To a suspension of

2- benzyl - 4, 5-di bronopyri dazi n-3(2H) -one (40 g, 116.0
nmmol) in toluene (300 rrLzﬂgvvas added Pd(PPh3)4 (4.0 g,
3G mibteparatipar ofs5-bB (4t m@nerl)pf/rldgzmrﬁ@ -one

4- Cnl or ophenyl boronic ggid (40.0 g, 255.2 nmol) was
added subsequently portigfAwmise. Qnder vi gorous
stirring, Na2CO3 (27.0 g, I di ssol ved in
water (50 nL) was added to tThe F sion. Argon was
bubbl ed through this suspensi o8 10 mn. before
the flask was placed in a bat h preheated at
120C.: The reaction was geftuxed for 6 h. The reaction
was then allowed to cool to 20 RT and was poured into
wat er Tlfﬁ&ﬁudﬁ_z—beﬁﬂyb%epis(éuﬂﬂmyhawbpmwi 28gtond fioint the

PO E 20 REEAFO 591 R ST Sy Tt 24 BB 46.3
;Qé)ms’é ?f)g)@ig't n RAUEd tNBS tglhéﬁe%roﬁglohhﬁl%ﬁgan aS bxdtR@m. The

in a sintered glass funnel ?o renmove
desadtionovasrthémpieceidtin es oil fBath/;&alh&tadezxt g5°C fre3 levAfierthisgine, the
under reduced pres

SARiam e S oy BeyRR M iaey R 1P} ;r'éf) qxﬂiptﬁ retlting mixture was

SR F A PP S50 e i i

th&ﬁ(SOMhﬂ)—théﬁ Tilteield thdviRgh (1 @l]l@é gel ;ﬁaq~w|g) to r8m6v<8%s1dual
(2H,. d, J=5.0 Hz), 7.32-
7a11212ma7sa12% ?hswrgmlc sofves wﬁ evaporﬁte‘iloméermfsluceé P@%&@ fip nearly

e B B D AR R

4mﬁr DRI, hregdtleql @I}Ihﬁh}'bv}ap&dlded&ilb%qﬁérﬁlﬁ) “Theeedtltaht Heig colored
N Cl_The crude 2-benz
Sotid s anlent i oy AR Fshsavifh bpiape-ther mixture

(8:2). The title compound, 4,5-bis(4-chlorophenyl)pyridazin-3(2H)-one, (33.0 g,
92%) was obtained as a solid. MS: M+H = 317. 'H NMR (CDCl3, 500 MHz): &
11.94 (1H, br), 7.89 (1H, s), 7.23-7.32 (4H, m), 7.18 (2H, d, J=10.0 Hz), 7.07 (2H, d,
J=10 Hz).

1D.  Preparation of 3-Chloro-4,5-bis(4-chlorophenyl)pyridazine

Cli
9P
B

l N
Cl

4,5-Bis(4-chlorophenyl)pyridazin-3(2H)-one (16.5 g, 52.2 mmol) was
suspended in toluene (50 mL). To the resultant solution was added pyridine (8.3 mL,
104.4 mmol), followed by the addition of POCl; (14.3 mL, 156.6 mmol). The

reaction mixture was placed in an oil bath preheated at 110°C. After 4 h, the reaction
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5 above reaction was dissolved in toluene (350 nL).
Al um num chl oride (A1C13, 46.3 ¢, 348.0 mmol) was

woheos/oastded t o the tol uene sol ution, produci ngPamWUS2004/042820

exotherm The reaction was then placed in an oil bath
preheated at 75C for 3 h. After this time, the
reattieovasoled te RWathen puured ovext 300 £iee Y@i@nch $#RAXceds)POCLs.

‘ an %he resul ting m xture was extracted with EtOAc (3 .

| lﬁﬂ)lxﬂmwa%%@méam%«ﬁc&waw@wﬁ s organic
ol Mgl (506 120, g AR A SRIA B Bg 50

og)g dihie dilisath wes conosetrste@ uadm radueed prregire fegdve 8@ title compound,
pressure to nearly dﬁgness Di et hyl et her SEtZO 50

- PhlRees §d23%6| c\h}qrwf@w Siridgzingps e palscploredylifl§16.93, 92%).

% rﬁfeg—ﬁlj[t ant el ge coﬁgn%%o w@%)a%g\%ggﬁ—géf%g%f@%i éyJ_IOHZL

f7.24 (284,100 1=F006 Hey rssaves (4, ipshed with a hexane-et her
mxture 15 (8:2). The title conpound,

4, 5-bi s(4-chl orophenyl ) pyri dazi n-3(2H)-one, (33.0 g,

S obta n H= 317

(B e foppgt 18 5-?18?%25@{111)“@%%%3@%%xﬁﬁ'nefiiazme
723732(4Hm718;|2 JlOOHz)707(2H
d, J=10 Hz). 20 1D. Prep# NIghH

3- Chl or 0- 4, 5- bi s(4- chl or ophety
N C 4,5-Bis(4-chlorophenyl)p ]
(16.5 g, 52.2 nmmol) was gUS d"in toluene (50 ni).
To the resultant sol utionlwag added pyridine (8.3 ni,
104 4 nnnol), follomed‘%y the addition of POCLl3 (14.3

o of P BSR40 Y oBp BT 80 o
-BRoMed M@ﬁ&ﬁ@@@ln%d@@ﬂf&ﬂfe@ﬂ&ﬁﬁ@ydrﬂfeﬁdﬂ REJMRE.5 g, 90.0

cooled to RT, then poured over 500 ice to quench the
waels Thoreegtion mikturearas rflseradifer svasanémsal@q ded tohwater (100

ARl b BRR A b oSi

Sdtére AHg@rodireiwhs dB& inG)vactiif ofven t @VEtheasle compound 1-(4,5-
concentrated under reduced pressure to give the titl

Gistbshlesorhsng)pymidezin=34y Hhydtazing- (015 2 06pH e M3 )Ny Hi <33,

TR B S SR T145508 O, T . MR ML 5 7, .35

{304,521 0.0 Hz), 7.14-7.16 (4H, m).

1F.  Preparation of 7,8-bis(4-chlorophenyl)-[1,2,4]triazolo[4,3-b]pyridazin-

3(2H)-one \
Ci N/NH
(/=0
l

P :
Cl

To a THF (20 mL) solution of carbonyldiimidazole (CDI), (1.7 g, 10.5 mmol)
was added 1-(4,5-bis(4-chlorophenyl)pyridazin-3-yl)hydrazine (0.7 g, 2.1 mmol). The

resultant brown solution was stirred at RT for 15 min. After this time, the reaction
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7.26 (2H, d, J=10.0 Hz), 7.08-7.46 (4H m. 1lE
Preparati on of

wWQ-2005/063781 s( 4- chl or ophenyl ) pyri dazi n- 3-yl ) hydr agTmns2000042820

NHNH2 \ | ~ N N 10 C
3-Chl or o-4, 5-bi s(4-chl orophenyl ) pyridazine (10.0 g,
30lgionwas pouvalsintodwaten(S0el). I heyresullaniepal Selove) salidiwas

hydr azi, ne no- hydrate was _added (4.5, 90.0 muol).
1%0316%8‘3& FlFationy (R(E" WaRoSeR 0 Unssdhy splicsharonablya s tiomishs-

. 1. > G e
o o i TP i Ren SRR B 0P B, s
vi-eil) = 35 "B NNR (D MSS -, 5e0IMHX)85 Y1288 YT OYMER 3 Y 0119 Y€7.42-
t? &htl% conmpound, 1-(4, 5-
145 VEL o Skl 350 0HE). 723-GH) ki 89T, (9. 5 g,
96% . MS: MrH = 331. 'H NWR (DMSO-d6, 500 MHz): 8
8.59(1H, s), 8.56 (1H, br), 7.40 (2H, d, J=10 Hz),
7.35 (2H, d, J=10.0 Hz) ,EXAMPITEDS (4H m). 20 IF.
Preparation of
7, Breppeationcefl (4EhtorpbynayD)-28-bis(4-chloabphenyd)- Ml by tiidzdo[4,3-
n- 3(213)-one O N-NH N = .O Cl__To a THE (20 nl)
sol ution of carbonyl diXIPYdRZEFa( §¢ (1.7 g,

10. 51runol ) was added
1- (4, 5- bi s(4-chl or gphe I)pyridazK;:%>behydrazine
(0.7 g, 2.1 muol). Thg NUNt a rown sol ution was

tan
stirred at RT for 15 i P<this time, the
reaction -31 WO 2005/0637%1 KCT/ US2004/ 042820
sol ution was poured ip ateMN (50 ml). The resul tant
pal e colored solid was ollected by filtration. Water
was used to rinse €He 50lid thoroughly to afford 7, 8-

?I 3( 3iTtC°P4 3 i@%%ﬁo%—h%g@?m@gﬁw@(a Py 4tineoladé. 3 dlpyridazin-

3009 4 & MHhnol 3 prepar i i :

12, 860n(e¥El, ¢ ) ol ?ﬁeﬁ?reg )a’é“Hggc&g@ gsﬁ%ég &n %I‘,& (515l veas
edded FhCQs(0H6. 0 3HznmoY). @d 4 brotenzyElOnGdd£0)28 g, 1.3 mmol).
The reaction mixture was heated at 60°C for 20 min. After this time, water (50 mL)

was added to the reaction mixture and the resultant solid was collected by filtration.
The final product (0.32 g, 60%) was obtained by purification using reverse phase
preparative HPLC. MS (M+H) = 481; 'H NMR (CDCly): & 8.18 (1H, s), 7.2517.40
(10H, m), 7.08 (2H, d, J=10.0 Hz), 5.18 (2H, s).

EXAMPLE 3
Preparation of 7,8-Bis(4-chlorophenyl)-2-((5-(trifluoromethyl)pyridin-2-
yDmethyl)-[1,2,4]triazolo [4,3-b]pyridazin-3(2H)-one

ﬁ@‘ CF3
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EXAMPLE 2 Preparation of _
2- (4- Chl or obenzyl ) -7, 8-bi s(4-chl orophenyl )-[1,2,4]tria

waabwfo3B1 b] pyridazin-3 (2H) -one C / NN C POI/US20021/042820

Cl To a solution of
7, 8-bi s(4-chl orophenyl)-[1,2,4]triazol o] 4, 3-b] pyri dazi

|n n 3E’§( g’gﬁb a g(ﬁltﬁ‘?g@ %isf/’{fgab1ék4ibhm&ny19-g? p af?gigzcﬁé[ﬁd? E%yryhﬁgzqn-

33(@Hmone Iloé)rrdg,zll zﬂnmmocb)o @repgttedbls descdibed Ebﬂang)le 1, Bh3P (220 mg,
R g L% G578 S et e e o 30 g 28 T in THE
the ?%& QJHeHWGt\#t"/?di%ﬂﬂll %1&%&1&1%‘#%]%%2 90(113@%12111 é(:f)luene

collected by filtration.” The final
600933 mbs0.3btranapat BY updﬂrlafgomait“h@reaclmm\gasr eiretdae R{Iffas 80 min.

pﬁ’% 7 %il hﬁs)\xgg-lﬁ?%e{\g éeng%he tll}% I}I{;I(fl.ll\lrg/gva(@ %&%&:d with EtOAc

1@SXOS Bi s 4T§?ﬁ %%?%%E% n%)dfn-cg%zwlpﬁs Fl%cgérvgﬂrrg{ ?pyr

ibllowybc) besatytaded afjedtis NaQl(2 aZSQhD) [Iﬂle&ohiblmd’ (brg‘ﬁv\%t l&y3rs were
2 N_/
%@%?‘%%%’ild%?ﬁ%gg@wmé@ thalm’fae an@s mmqueh Tgs crude product

%5 Iﬁirﬁi(eé u§1lﬂ% Qé\%%ngﬂxﬁ%e? %t% A%IIIPLQ %(9 e?'tanJ oA, 0 %%ag 8-

n 3(2H)-one prep as des
|bls(Eachlqnblﬁleﬂlyl)-Bk(@?(t@ﬂﬁ@rdmthylﬁ)yﬁdlmﬁm)me&ﬂ@ [1,2 4]tr1azolo[4 3-
B daris el opo es Sne. (8% aseallonosairlords QU = ST6: TH NMR
R L R E R I

S1.26-7.84 (68, 1Y, 7 10r (280 di=AL0.0 Hz), 5.47 (2H, s).

EXAMPLE 4
Preparation of 7,8-Bis(4-chlorophenyl)-2-((1-(pyrimidin-2-yl)piperidin-4-
| yl)methyl)-[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one

The title compound was prepared using 7,8-bis(4-chlorophenyl)-
[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one, (50 mg, 0.14 mmol), prepared as described
in Example 1, PhsP (110 mg, 0.42 mmol) and (1-(pyrimidin—2-yljpiperdin—4—y1-
Jmethanol (28 mg, 0.14 mmol) in THF (1.0 mL) and by following the procedure
described in Example 2. The title compound, 7,8-bis(4-chlorophenyl)-2-((1-
(pyrimidin-2-yl)piperidin-4-yl)methyl)-[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one, (31
mg, 42%) was obtained as yellow powder. MS M+H = 532; 'H NMR (CDCl3) 6 8.28
(2H, d, J=5.0 Hz), 8.16 (1H, s), 7.28-7.36 (6H, m), 7.11 (2H, d, J=10.0 Hz), 6.44 (1H,
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Water (5.0 nlL) was then added and the resulting
m xture was extracted with EtQAc (3 x 5 nL). The
woandsioagrd1 or gani ¢ | ayers were washed with wat ePCTUR2004/542820
m.) followed by saturated aqueous NaCl (2 x 5 ni).
The conbined organic layers were concentrated under
reghR @ HZRMEESQIE di B=1610 Bi.)) 319662 4dre-1D100gHCH 85 T@E{Sm) 2.20-
crude roduct 10 was purified using reverse phase
A ahrn o HP2E. dolgiMETrhd X0 116 (Fbrpbund 7, 8-
bIS(4 chl or ophenyl ) - 2- ((5- (trlfluoronethyl)pyrldln-Z-y
[Ymethyl)-[ 1,2,4]triazol o[ 4, 3- b]pyridazin-3(2H)-one
(69.2 ng, 48% as a yel | ogxa@ppr 6 (MH) = 516; 'H
NVR (CDC13): 8 8.83 (1H, s), 8.20 (1H, s), 7.93 (1H,
d, Preparatipm of (R)-2.8- l(ls(l‘ﬂ-chilqro@h&,ﬁ)ylﬁ)-%ﬂ@ -pxopyr2didin24ylbkthyl)-
? Pr gp:\} ag i2|c;|n gp 2] 4]%r1azolo 4,3- b]5pyr1da&1n-3(2if)-on]é5 EXAVPLE
7, 8- Bi s(4-chl orophenyl)-2-((1- (pyrlm dlon 2-yl) pi peridi
n-4- yl)methyl)-[1,2,4]triazolo
[4 - b] pyri dazi n- 3(-eN-CI/” "N\N NN ~--
~.NC 20 The tit NtMd was prepared using
7 8- bi s(4-chl or ophenyl N)io
[1,2,4]triazo|o[4,3-b]p iN-3(2H) -one, (50 ny,
0.14 mmol ), prepared a§ ed in Exanple 1, Ph3P
(110 ngy, 0.42 mol) ?-s
(1-(pyrimdin-2- yl)ﬁ perdi n-4-yl - )nethanol (28 ng,
0. 14 rmreltitlel ddmpomd %a@pﬂ@gﬁre&ﬂﬁngw g@i's@%’lﬂ&%pﬁé?ﬁf
procedure described in anple 2. The title cor‘?pound
'fl,Q Abiriggaloth’ -bimplld@:ny-ﬂlei}-@m (Q(Bmg, 0.14 mmol) prepared as descr1bed

PRSI i A 2o ot sk B b el Do -2

@ﬁe YﬂdﬂngW) @@Yﬂﬁcﬂg 1&@—1%1"?1?_]?)% y'%i*og%ﬁ7 %3 lzec%édgsgnbed in

mnp e'224 Tl tithesaapumubid) (R) 67, 8rbis(4EhloropBEnY 20 (e RFRAin-2-

eyt SR o iz S Xab S, B2 pgvasabisgaed as

4 Nv&?téwgér. ks 0 hsa) AR ED 1) 83815 38, §2724M 36 (61,
m), 7.09 (2H, d, J=10.0 Hz), 6.59 (1H, 5), 4.17-4.20 (1H, m), 4.03-4.10 (2H, m), 2.25-
2.35 (3H, m), 1.92-2.02 (1H, m).

EXAMPLE 6
Preparation of (R)-2-((1-Benzylpyrrolidin-2-yl)methyl)-7,8-bis(4-chlorophenyl)-
[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one

-34 -



5 Preparation of

(R)-7, 8-Dbis(4-chl orophenyl)-2-((5-oxopyrrolidin-2-yl)m
wetmslop37eli 1, 2, 4]tri azol o [ 4, 3-b] pyri dazi n- 3( 21peomus2dd4/@12820

NNO NC The title conmpound was prepared using

7, 8- bi s(4-chl orophenyl) -

[1 2, AThd 118 bR stnd vRIs Y, a@eﬂzdsﬁrg?’i ZJH)s(%EIor&p%Qn

14 mol ), prepared as escribed 10 in Exanpl €

F{HW]@Q@Z@IQ{’@Q-MPMMHIBB (CHarode((BY 0, @Hyﬂdnm)oibnpttepgaied as described

Pl F B o e o7 andScl-phlal ookt

?(1%7 80t1 SIII of 4%{&@?@0& err%I/J and by fosllog(ng% ’;hf: r?ceg}lrﬁ:_de_scnbed in
5 yE))amqﬂh 21 Jrhp 1ifl2 céfrpouad; QR)a124(13deﬂzm1Wrdh¢m+2—ﬁ0ﬁbfhyM68—bls(4-

B 0 50 5 S ) 1 PO A e
£ ek, Vg G, e fongs 88940y, 9 7pgss

i), 71109QER dOR=1010-H1z)}.6 1 EX6IVALEE 16), ersepm@(zm ®£132Hz? 3.01
-2-((]-Benzyl pyrrolidin-2-yl)ne k F;

r(gﬁ.,gnﬁ 0.0 5p) [21§) 1H. 4 izl §2), pLi2s 42 (lH t, gE ) Hy), 1.99-2.02

10 \%Hgf}ﬁ ?8%31% dlgc%ugggg}%o@s% The {\IRI-eocorl\rlpoCIuneI34

was prepared using 7, 8-bis(4-chlorophenyl)
[1,2,4]triazol o[ 4, 3-b] pyri dazi n- 3(2H) -one, (50 ny,
O 14 mol ), prepared as JEXAMBEE 7 in Exanple 1, Ph3P

repBatich §F7, ST - Blirophenyl)2:((Gmoppholinppypiding 3y hapstiyD)-

ln THE (1.0 ni) [ﬁmd]tmzeﬁletzi &medﬁm-s(zmm e
described in

cl NN \ / N/
i]m | =0
B |

A
Cl

The title compound was prepared using 7,8-bis(4-chlorophenyl)-
[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one, (50 mg, 0.14 mmol), prepared as described

15

in Example 1, PhsP (110 mg, 0.42 mmol) and (6-morpholinopyridin-3-yl)methanol
(29 mg, 0.14 mmol) in THF (1.0 mL) and by following the procedure described in

20  Example 2. The title compound, 7,8-bis(4-chlorophenyl)-2-((6-morpholinopyridin-3-
yDmethyl)-[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one ,(20.5 mg, 11%) was obtained as
yellow powder. MS M+H = 533; '"H NMR (CDCls) 8.26 & (1H, d, J=5.0 Hz), 8.15
(1H, s), 7.65 (1H, d, J=5.0 Hz),7.25-7.36 (6H, m), 7.09 (2H, d, J=10.0 Hz), 6.60 (1H,
d, J=10.0 Hz), 5.10 (2H, s), 3.80 (4H, t, J=5.0 Hz), 3.50 (4H, t, J=5.0 Hz).

25
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5 Exanple 2. The title conpound,
(R -2-((1-benzyl pyrrolidin-2-yl)nmethyl)-7,8-bis(4-

wohbwrepteenyl ) -[ 1, 2, 4] tri azol o 4, 3-b] pyri dazi nPB{2ISr00aM042820

e, (8 my, 11% was obtained as yell ow powder. M5 MtH
= 530; 1H NWR (CDC13) 6 8.14 (1H, s), 7.22-7.38 (11H

, 7.10 (2H, d, J=10.0 HzXAMPBEL-¢. 63 (1H, n),
3.50-3.56 (2H. g, J=13.2 Hz 3.01 (1H, d, J= 10.0
Hz) , Prepgration-pf 718 bis¢4ghiprpphenyd)-S{pyridineN-pixide-4-giathyl)-

Hz), 1.99-2.02 1. 95
0180 (ory P Pasdihaa oS- s
7, 8-Bi s(4-chl orophenyl) - 2- ((6 mor knopyridin-3-yl)m

ethyl)- [1,2,4]triagol o[ 4, 3-blpyN da?T8-3(2H) -one N
NNO C N N 15 0C B tiNT conpound was prepared

[1,2,4]triazol o[ 4, 3-b]p r|uazln 3(2FD one, (50 ny,
0.14 nmmol ), prepared g |bed in Exanple 1, Ph3P
(110 ng, 0.42 nmol) an

( 6- nor phol i nopyri di%-3-yl ) et hanol (29 ng, 0.14 mmol)

doscr 1 hsg i ipoRS WAl plghicf g 76 PLARGENG oy
Rty eyttt s g s
ﬁ?%eﬁlspﬁgl,» PER/@\/@%» Gbbt Mh%—px%ixl ewbm%éé@xidﬁ/@ Jving, 0.12
S
HitRSofbind], 7,8-b144-@hidzgphefiylpQ-(pitline-W-oxidd- Q- Amidy1)-

0_(2H, 80 (4H 1 3.50
1 ”df(r422|%910[%%b11351dv§m2§@@) 0B 1 BmBCH6papabaineg abyeliow

SORYTMS S FBAH AR ICDOR) 58,20, (4H D 8118 25 S0P
5280138(@11{, th, 178250281, 0473 ®Hz0Y7.10/g2 i, 3=£.81Hz) 0N €6 [$H ).

EXAMPLE 9
Preparation of 7,8-Bis(4-chlorophenyl)-2-(2-morpholinoethyl)-[1,2,4] triazolo[4,3-
blpyridazin-3(2H)-one

To 7,8-bis(4-chlorophenyl)-[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one, (40 mg,
0.11 mmol), prepared as described in Example 1, in DMF (1 mL) was added Cs,COs
(110 mg, 0.33 mmol) and 4-(2-chloroethyl)morpholine hydrochloride (31 mg, 0.166
mmol). The reaction mixture was stirred at 70°C for 30 min under argon. After this

time, the reaction mixture was diluted with water (5 mL). The resulting solution was

-36 -



10

15

20

I / NON C 5 The title conpound was prepared using
7, 8- bi s(4-chl orophenyl) -

w2008} 1611 azol o[ 4, 3- b] pyri dazi n- 3( 2H) - one, (48CTES2004/042820

0.11 mmol ), prepared as described in Exanple 1, Ph3P
(32 nmg, 0.12 mmol) and 4-pyridyl carbinol-Noxide (15
NBktrabed it BIAC 8% 5 H@)(ﬁh@coﬁﬁﬂlrﬁ T%QMC ief%fs%r@ vabIet with

procedure described i n"Exanpl e trtl e conpound,
Tw8eb(2s{ 4 ndh)land spheted dquleysppdiudh cldofieo®ixd8ad.). The organic
| et
1 y5 V%ﬁ%@?l%??%@ﬁﬂée bqsww&&ﬂeﬁn%%rzﬁlowas hurifigd bygreparagiye
I .
\(’ﬁﬁLg % gs gﬁieztgfe a{oahﬁogyzd 78l Hl c%r%f%h@[lﬁ%ﬁQﬁ mglﬁhgmethyn

ﬂl%]ﬁi%lo{ﬁ&b]p@r;daimlﬂ%ﬂ-ldm (BS mg,567(9/o)-dE)yellaw1sah(12MS M+H =
J£5. 0 sz: { % EXAMP Prepar ati on
61‘70 H NMR ( DC13) 6 8.17 (1H, 5), 7.28-7.34 (6H m) 7 10 (2H, d, J=10.0 Hz),

7 - ( ( ; yl)-[1,2,4]t
A8 BB 3 QP BRI Ak IR B ey o TN
N>zz: O NC To

7, 8-bi s(4-chlorophenyl)-[1,2,4]triazol o[ 4, 3-b] pyri dazi
n-3(2H)-one, (40 nmg, O. DE 181 epared as

: ; v : .
20 ( Proitgtioy XIS enthibonebyb 2 Nlondii i ArBbalotds-
hydrochl oride (31 ng, gjtﬁﬁammyqi])[)_of{@e reaction

m xture was stirred at 70C for 30 min under argon.

After this tine, the reaction m was dil ut ed

wth water (5 nL). The resulting s ion was -36 WD
2005/ 063761 PCT/ US20044Q428 exfracted with Et OAc (3
x 5 nmL). The conbi ned or @ ayers were washed with
water (2 x 5 nmL) and sat URe edlis sodi um chl ori de

(2 x 5 n.). The organic g was concentrated. The
resultant crude materi al purified by preparative
BIPLC to give the titl Qepound,

7, 8- bi s(4-chl orophenyl) - 2- (2 nDrphollnoethyI)

The title compound was prepared using 7,8-bis(4-chlorophenyl)-
[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one, (40 mg, 0.11 mmol), prepared as described
in Example 1, Cs,CO3 (44 mg, 0.135 mmol), bromoclohexane (100 mg, 0.61 mmol)
in DMF (1 mL) and by following the procedure described in Example 9. The title
compound, 7,8-bis(4-chlorophenyl)-2-cyclohexyl-[1,2,4]triazolo [4,3-b]pyridazin-
3(2H)-one (26 mg, 54%) was obtained as yellow lyophilate. MS M+H = 439; 'H

NMR (CDCl3) 8 8.17 (1H, s), 7.30-7.38 (6H, m), 7.11(2H, d, J=5.0 Hz), 4.38-4.41
(1H, m), 1.75-2.0 (6H, m), 1.65-1.75 (1H, m), 1.35-1.50 (2H, m), 1.1-1.30 (LH, m).

-37 -



10

15

20

51[1,2,4]triazol o[ 4, 3-b] pyridazi n-3(2H)-one (35 ng,
67% as yellow solid. M5 MtH = 470; 1H NWR (CDC13) 8

WO.2005/063%61 ), 7.28-7.34 (6H, n), 7.10 (2H, d, POTIB24/042820

Hz), 4.44 (4H, t, J=5.0 Hz), 3.96-4.01 (4H), 3.50

(4H, t, J=5.0 Hz). EXAMPLE 10 10 Preparation of

7, 8- bi s(4-chl orophenyl) - Fexxsiraexy! -[1, 2, 4] triazol o[ 4

,3- b] pyridazin-3(21)-one G NN \ N~-C ~ ~N C The

t ifrepanasiopod Al ,§vinds (@ relpanoplienyd)-hig2,4] triazolo[4,3-b] pyridazin-3(2H)-
7, 8- bi s(4-chl orophenyl) -

[1,2,4]triazol o] 4, 3-b] pyri da?Pfi- 3(2H) - one, (40 ny,

0.11 nmol ), prepared as described 153in Exanple 1,

Cs2C33 (44 nmg, 0.135 mmol), bronoclefiexane (100 ng,

0.61 mmol ) in DMF (1 nL) and by fd i ng the
procedure described in Exanple 9. Yhe title conpound,
7, 8- bi s(4- chl or opheny Py~ cl apaxyl - [

1,2,4]triazol of 4, 3- b] pyr
was obtained as yellow |y
NMR (CDC13) 8 8.17 (1H, s :
7.11(2H, d, J=5.0 Hz), 4 4.41 20 (1H, m, 1.75-2.0
(6H, m, 1.65-1.75 (1lky )7 1.35-1.50 (2H, m,
1.1-1.30 (1H. m -37 WD 2005/ 063761 . .
PCT/ U %)éqjlbﬁ%%lg'@éﬁ&vﬁller enylsplad-4itriagplelf.3-blpyridazin-

_tri - chl - '

PR 3 S DA SRR Pl g el Bpugle 1gndtr,
ahBwbphengborofic acid (44 mg, 0.28 mmol) in pyridine (1.5 mL) was added copper
T LSRN e bl bl Y5 S550

: - ' o ' aci

SRR Y BAPPLE b0y, ShLLORIER RSBy kot
dop@Br After this time, the reaction mixture was cooled to RT and diluted with water
(5 mL). The resultant mixture was extracted with EtOAc (3 x 5 mL). The combined

zi n-ll 302F) - one (26 ny, 54%
phifat¥. M5 MrH = 439; 1H
~3oN7. 38 (6H,

organic layers were washed with water (2 x 5 mL) and saturated aqueous NaCl (2 x 5

mL). The organic layer was dried over MgSOy, filtered and concentrated to obtain a

. crude product. The crude product was purified by preparative HPLC to give 2,7,8-

tris(4-chlorophenyl)-[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one (5 mg, 8%) as yellow
lyophilate. HPLC: 4.35 min; M+H = 467; "H NMR (CDCl3) § 8.22 (1H, s), 8.10 (2H,
d, J=10.0 Hz), 7.43 (2H, d, J=10.0 Hz), 7.35-7.38 (6H, m), 7.15 (2H, d, J=10.0 Hz).

EXAMPLE 12

Preparation of 7,8-Bis(4-chlorophenyl)-2-(3-phenylpropyl)-[1,2,4]triazolo[4,3-
b]pyridazin-3(2H)-one

Cl

N—N

SUs NS
|

l N

Cl
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(I'l') acetate (51 ng, 0.28 mmol) followed by
triethylamne (0.04 nL, 0.28 mmol) and 3A nol ecul ar

wei2ensds316100 ng) under argon. The reacti on m XPATAISAE/042820

stirred at reflux 10 for 6 h. After this tine, the
reaction nm xture was cooled to RT and dil uted vvith

wat er 14 étaiahydrxhﬁaﬁ @ﬁﬂﬁ&@@hlﬁm Sub%(ét\@ﬁlo%ﬁh'é

with EtOAc (3" x 5 . The conbi ned organic Iayers

\Aids2e4]mwhhd4 ﬁkli]pymvkﬁzer%((ZPD-)on@ (0mg ah 1 metol) prepared as described
LSRR Pyt crpmara 0 Bl oD S EheiiRemgphoShine
C(rs@ﬁ@ o8 '_?wﬂ‘é’dd%ﬁ \élenyp a%m&a&bae@ﬁat@ 01158 D Pmmol). After 1

preparatlve PLC to give "2,
thi thé 4elutibomap hemehirated., Tha@mde amtdrxa{ Wa8plojfad byd@eparatdve

( -one, (5 8% as yello i HPLC.

nﬁﬁkcmgrv‘(ﬂ tla% e qirgVRd GRREIS- Elyg?@fn@ﬁ% G en%lpmyg

(7[?1 4]tﬁiazo}]oi[ R%ﬁ'ﬁazm—i‘é?l%—ﬁ)ﬁ@'&l@m%?h%)oas'ﬂz})eg%&v'&glﬁd S

2M+Fi=éﬁ§1,r NMRQCDCIg) 8.18 (1H, s), 7.3-7.1 (13H, m), 4.13 (2H), 270 (2H),
? tﬁ(df chl orophenyl ) - 2- (3- phenyl propyl )-[1, 2,4]tria

z% b(? /3- b] pyridazin-3 (2H-one CI N No iN d

-38 WD 2005/ 063761 PCT/ US2004/ 042820 To a

tetrahydrofuran solution (2nl) of

7, 8- bi s(4-chl orophenyl) EXAMPLE 13

1,2,4 | o[4,3-b d 3(
b3S e et ot L es o e b ppensD-

3- phenyl pr opan- i1 |

tri phenyl phosphiﬁe’4]ti{%%&$§{%b§§’fnno{%)kgma@%}gﬁded
di et hyl azodi carboxylate (0.15nl, 0. 38quib After 1 5

h, the solution was concentrated. T rude mat eri al

was purified by pr&para ve the title
compound, 7, 8-bi s(4- c 2- (3 phenyl propyl ) -
[1,2,4]triazol o[ 4, 3-b]pyri aan ﬁZH) one (17.9ny,
MyH=475; 1H NVR ( CDCL3)

8.18 (1H, s), 7.3-7.1 BH, ™M, 4.13 (2H), 2.70 (2H),
2'.21(2H). 10 EXAMR 3 Preparation of

2- (4- Fl uor ophenet hyl ) -7, 8-bi s(4-chl orophenyl)- [1, 2, 4]

t ri az oA golufiod oD, 3l s cbhdrophidaih) 1 ,Qdtriazolo[4,3-b]pyridazin-3(2H)-

one, (40mg, 0.11mmol), prepared as described in Example 1, 2-(4-fluorophenyl)ethyl
bromide (22mg), and K»,CO3(35mg, 0.25mmol) in DMF (1ml), was heated at 70°C for
6 hours. After this time, the reaction mixture was cool to RT and diluted with ethyl

34% as a yellow solid

acetate. The resultant mixture was washed with water. The organic layer was dried
over NaySOy, filtered and concentrated. The crude product was purified using reverse
phase preparative HPLC to give the title compound, 2-(4-fluorophenethyl)-7,8-bis(4-
chlorophenyl)-[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one (21.2mg, 40%) as a yellow
foam. MS M+H=479; 'H NMR (CDCls) & 8.18 (1H), 7.35 (4H), 7.26 (4H), 7.12
(2H), 6.95 (2H), 4.29(2H), 3.13 (2H).
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F C NNO NN C 15 A solution of
7,8-bi s(4-chl orophenyl)-[1,2,4]triazol o[ 4, 3-b] pyri dazi

wa28(526h7610one, (40ng, 0.11mol ), prepared as descTmiShmd 042820

in Exanple 1, 2-(4-fluorophenyl)ethyl bromde (22ng),
and K2C03(35nmg, 0.251ninol) in DVF (I M), was heated
at 70C for 6 hours. AftgixAMM.Ei4e, the reaction

m xture was cool to RT and diluted with ethyl

acet at @refidration il ,38is (i chiwrophevgd)- 2y drevychiclobexyl)-

The organic |ay r s dr.i % filtered
and concentrate %‘aé‘? 8@23 Ef H@F'&gé%efl ed using
reverse phase pr epar ative HPLG, e the title
compound, 2-(4-fl uorophenet hyl)- ﬂsm-

chl orophenyl)-[1, 2, 4] g1d azol o[ 4, 3-bfpyri dazi n-3(2H) - on

e (21.2my, 40% as a yeI M+H:479 1H NWR
(CDC13) S 8.18 (1H), 7.35(4 g 7.12° (2H),

6.95 (2H), 4.29(2H), 3.13 (2Hy. 25 39 V\D 2005/ 063761
PCT/ US2004/ 042820 EXAMPKE par ation of
7, 8- Bi s(4-chl orophenyl) - ! 2- hydr oxycycl ohexyl) -

[1, 2, 4] trlazolo[4 3Ch] pyridazin-3 (2H)-one HO C
NN O

8 o1 4 Painr bt Zamis o el 1} 2 hnieagial 4 BlmsyidednACH)-
%@Iﬂ)n% grlemlﬁd}p?%pa%dlamemn)oed mmlﬁe 128 mfe&emdo@ﬁde

hexene oxide (12 0. 12nnn|) and

P(lemg( @52@m0®) @5%&@3(3%@0&%@ n Haeld.avpsdieated @100°C
];{ﬂ@a ag}ﬂhou g eé uwe ime tﬂ? mﬁlﬁo&ng\g? (Eoglc'l% Kt atqg atfRd W181 eﬂgﬁ acetate.

The resultant solution was washed with water. The organic layer was dried over

Na,S0,, filtered and concentrated. The crude product was purified by preparative
HPLC to give the title compound, 7,8-bis(4-chlorophenyl)-2-(2-hydroxycyclohexyl)-
[1,2,4]triazolo[4,3-b]pyridazin-3(2H)- (24.1mg, 48%) as yellow solid. MS
M+H=455; "H NMR (CDCl3) & 8.17 (1H), 7.33(6H), 7.08(2H), 4.26(1H), 3.98(1H),
2.17(1H), 1.99(1H), 1.82(3H), 1.50-1.30(3H).

EXAMPLE 15
Preparation of 2-((1-Benzylpiperidin-4-yl)methyl)-7,8-bis(4-chlorophenyl)-
[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one

) O N/N/_CN—Q
[ o

® =
Cl

To a THF solution (2ml) of 7,8-bis(4-chlorophenyl)-[1,2,4]triazolo[4,3-
b]pyridazin-3(2H)-one, (40mg, 0.11mmol), prepared as described in Example 1, (1-
benzyl-4-piperidyl)methanol (27mg 0.13mmol), and triphenylphospine (86mg,

- 40 -



10

15

20

The resultant solution was washed with water. The
organic |l ayer was dried over 10 Na2SO™4, filtered and

woams@aseat ed. The crude product was purified BgT/US2004/042820

preparative HPLC to give the title conmpound,
7, 8- bi s(4-chl orophenyl ) -2-(2-hydroxycycl ohexyl) -
[olzﬁnﬂa]ol razabed dliet%ymzl@mda%&yﬁtéﬂ (RHm1 ()Z’)%Hﬁﬁ@% A%gé’m hour,

~as yell ow solid. M5~ MrH=455; " H NVR ( CDC13)

(theheactionBB{:Bhie, wap. 0@8(@&1}1ted4’£@eﬁa§mdg maRrieBwaspyrified by preparative

gt e e t&@g@gogﬂgé i bensy 13 endin A5 hethy5-7,8-bis(4-
?c‘}ﬂ({réplﬁ;%?légll P AglalzSo, ﬁbﬁf%ﬂ‘ﬁhﬁﬂ(iHY Lofis (4. 504 IQ)I%)OJS%%ﬁOW

triazolo yridazin-37(2H)
@bh&l— M\S M4€EN=5§4 NEDNMR @DQlg) & & 19 (THE 721 (QH),oh31—2rﬁD)(9H)

of . 7,8-bis(4-chl oraophen 1 trlazo

o byt (04 2GR 5 ¥a g 263 (40wt 12 Cbebdi@ias
described in Exanple 1, (1-

benzyl - 4- plperldyl)nethanol (27mg 0. 13mmwol ), and

tri phenyl phospi ne (86ny, EXMD@MEQQ@5/063761

PCT/ US2004/ 042820 _ 0. 32nmml ) was. added_di et hy

aPrrnacation of) 247 8- B@(%swmronilesshr%w;o [w,ﬂlctrlaiolnhlﬁ -b]pyridazin-
the reaction m xt 0 crude

material was pun# W@?’%r@%%?ﬁaﬁ?&ﬁqn?ﬁ%to gi ve the
title conpound,
2-((I-benzyl pi peridi n-4-yl) net hyl
chl orophenyl )-[1, 2, 4]tr|azolo[4 3\Db
e (6.1ng, 10%9 as a © 5 sgLnd.
(CDC13) 8 8.19 (1H), 7. 2
7.11(2H), 4.19 (1H), 4.
2.12 (2H), 1.91(4H).
2-(7,8-Bis(4-chl orophe

' ]1pyridazin- 10 2(3H)C
NN C NNO NO

-7,18- bi s(4-

T dazi n-3(2H) - on
MtH=544; 1H NWVR
.20 (9H),

, (ZFD 2.63 (2H)
'_lﬁ Preparatlon of
3-0x0-[1,2,4]triazol o[ 4, 3-b
M, 4- di met hyl pent anam de H

{
16A  Preparation of 2-bromo-N,4-dimethylpentanamide
O

HNJ\(Y
| Br

To the solution of DL-alpha-bromoisocaproic acid in THF (4ml) was added N-
methylmorphine (0.18ml, 1.63mmol), followed by dropwise addition of
isobutylchloroformate (0.15ml, 1.16mmol). A white solid precipitate was formed.
After stirring at RT for 1.5 h, the white solid was filtered. Methylamine(1ml, 2N in
THF) was added to the filtrate. The reaction mixture was concentrated after 0.5hour.
The resultant crude material was diluted with ethyl acetate and washed with water.
The organic layer was dried over Na,SO4 and concentrated to give the title compound,

2-bromo-N,4-dimethylpentanamide, (0.18g, 78%) as an oil.
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N C 16A Preparation of

2-brono- N, 4-di net hyl pentanamde O HN Br 15 To the
weabastoesns1 of DL- al pha- br onpi socaproi ¢ aci d i n PEEUS2004/042820

(4inl) was added N nethyl nor phi ne (0.18nl, 1.63mmol),

foll oned by dropw se addition of

| fER Ut PLGR- DG 6f 200, 8-Bifl4- bRk o pReny1BRIxd-[12, MMFidB10[4,3-

solid precipitate was forned. ~After stirring at R

for 1. B]plyridapin-2EH)olsN|4-dinwdkylpentaenmide Met hyl ami ne(|

m, 2Nin THF) was added to the filtrate. The

reaction m xture was concentrated ter 0.5hour. 20

The resultant crude material was {il ufjed wth ethyl

acetate and washed wsth vater. T rgani c | ayer was

dri ed over Na2S04 and cpncg Nted t®give the title

conpound, 2-bronp- N, 4- g pe Npefft@anam de, (0. 18qg,

78% as an.oil. -41 WD 2005/ 63761 PCT/ US2004/ 042820

16B. Preparation of

2-(7,8-Bis(4-chl orophen

3-o0x0-[1,2,4]triazol o[ 4,3

b] pyridazi n-2(3H)-ylC)- N4-di net hyl pentanamde H N

Cl NNO_ N>--- A= - Cl.. A_sgl uti f cq .

7 8- bi ACRIERAP S 3 raphsma e adtesp il TideriaA2E)-
Norl Athig, D, 19%%En gaé?ée@siecpazsjd%m&i in %&%ﬁﬁl’quj 2%romo-N,4-

described in Ex(z):\1 -brono- N,

odimethyjpepembrnideni2 dmtg]g]{ Qrﬁh@d Cén ngllﬁi’g;wf ler&gm% in DI\/HQ(EMD,)was
N , eated. at. or 1. ours. ter
ﬂlﬁa%t %ﬁ‘% %%é%%f-i gﬁeﬁwﬁ% %s‘arfa%im TBENTE Vep codlfig to RT
déﬂdh%gl@edy‘@vﬁﬂ ) hgéeta% ef}?etlgsult-gﬁﬁsorh?cﬁiﬂ Jvé)sr\;va%% ithQatd2 Fhe
washed wi th water. e organic layer was dried over
Nar2&(d layer Wheddel aved NagB@. filte@tiedd cdilrentrated €l lpravddeciroduct

10 vos purified using roverse phgse Brepaative HLC, )

- i - . 12 . | A 13\ A

_@}%@ﬁgﬁ%@%@@%l_>>§?"-)[[,%?&§1{;1a£01&[4,23 Bl EhAAR LB H Ay IR N 4
dimethylpentanamide (28mg, 40%) as a yellow solid. MS M+H=484; "HNMR
(CDCl3) & 8.23(1H), 7.36-7.30 (6H), 7.12 (2H), 6.90(1H), 5.13(1H), 2.81(3H),

2.22(1H), 1.98(1H), 1.42(1H), 0.93(6H).

EXAMPLE 17
Preparation of 2-(4-(Trifluoromethyl)benzyl)-7,8-bis(4-chlorophenyl)-
[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one

/-—< >— CF;
Cl O N—N

Mo
|

o he
Cl

A solution of 7,8-bis(4-chlorophenyl)-[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-
one, (300mg, 0.84mmol), prepared as described in Example 1, 4-
(trifluoromethyl)benzyl bromide (200mg, 0.84mmol) and K,CO3(290mg, 2.1mmol) in
DMF (10ml), was heated at 90°C for 2 hours. After this time, the reaction mixture
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di met hyl pent anam de (28ng, 40% as a yellow solid. M5
MrH=484; 1H NMR (CDC13) 8 8.23(1H), 7.36-7.30 (6H),

W 200/0624) , 6. 90(1H), 5.13(1H), 2.81(3H), 2. 2BCTHE2004/042820

1.98(1H), 1.42(1H), 0.93(6H). 15 EXAMPLE 17

Preparation of

2w£s4co(ﬂérdlt6 IR0z, Rreatued WiE B! dcethtd - TheSedrl et wl@mhemd ﬂlen
[1, 2, 4] trlazolo[43b]pyr|da2|n 3(2H)-one C /

orgshed withovater, Thexlorga:mc.Z@yeA“@@ fxied over &fa>SO4, filtered and
7do§c%t1ia ;@4 g%qoff’ %ﬁ}%} v;aa é)f]nﬁle%t;}é pﬁe_pa%lﬂge H(P§6‘O 1ve the title
QooBfHBURY,)2- (@{tﬁﬂé&%ﬁwﬁ@l)@&%{)Lb@tﬁhsgncﬁéﬁm%?ﬂ-[1 élzt]mazolo[ct 3-
(trifluoromnethyl)benzyl br oni d

KlopdiazoeigH) nk (hadng, |2a%)my¢1ﬂov@m1)q MésM‘déﬁtde laIﬁNMR

P8 o5 a88hen6alHET. bs b Slisuba 24285 oL, S,

and diluted with ethyl acetate. The resultant solution
was then washed with water. The organic | ayer was
dried over Na2SO4, filtemXANMPLE t®ncent r at ed The

crude_ mater|j al vvas purified by preparative HPLC t
gi ve Bugpagationof 2-QridsGhlorophenoxy)ethyl)-7,8-bis(4- chlorophenyl)-

(1,2, 4] 11 az0l of PGt Ao Mg B Pl 250"

28% as a yellow solid. M5 MrH=515; / MR (CDC13) S
8.19(1H), 7.60(2H), 7.50(2H), 7. %Q 938(2H),
7.10(2H), 5.27(24). _EXAMPLE reparation of
2-(2-(4-Chl oropheno gt hyl'»’ 8- bi s(4-chl or ophenyl) -

10 [1,2,4]triazol o 4 Py, A n-3(2H-one O C cl
\' Il NNNO \ iN 4

Cl

The solution of 7,8-bis(4-chlorophenyl)-[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-
one, (30mg, 0.084mmol), prepared as described in Example 1, 1-(2-bromoethoxy)-4-
chlorobenzene (22mg, 0.094mmol) and K,COs (18mg, 0.013mmol) in DMF (1ml)
was heated at 70°C for 4 hours. After this time, the solution was cool to RT and
diluted with ethyl acetate. The resultant solution was then washed with water. The
organic layer was dried over NaySOy, filtered and concentrated. The crude material
was purified by preparative HPLC to give the title compound, 2-(2-(4-
chlorophenoxy)ethyl)-7,8-bis(4-chlorophenyl)-[ 1,2 ,4]triazolo[4,3-b]pyridazin-3(2H)-
one, (25.5mg, 59%) was obtained as a yellow solid. MS M+H=511; '"H NMR
(CDCls) 6 8.19(1H), 7.34(4H), 7.28(2H), 7.18(2H), 7.28(2H), 6.80(2H), 4.44(2H),
4.36(2H).

}
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Cl The sol ution of

7,8-bi s(4-chl orophenyl)-[1,2,4]triazol o[ 4, 3-b] pyri dazi
wa-28(526h761 0one, (30ng, 0.084mmol ), prepared as #esaiseieds2820

in Exanple 1, 1-(2-bronoethoxy)-4- chlorobenzene

(22mg, 0.094mmol ) and K2C03 (18ng, 0.013mmmol) in DWF

(Im) 15 was heated at 7EXAMPHEEhours. After this

time, the solution was cool to RT and diluted with

et hyl A&eparation vh&,$-BisghchloroplnyD-02-Geleny traninayet -
with water. The rgani was dri over Na2SO4,
filtered and coﬂcgﬂﬂf’%‘@abﬁ%ﬁk’y&%ém mr"?'%ﬁ was
purified by preparative HPLC to give title
compound, 2-(2-(4 chlor ophenoxy%/e_t'}WT@

8- bi s(4-chl or ophenyj 1,2 4]l ¥Tiazolo

[4, 3-b] pyridazin-3 (2 [ (25.5ngy, 59% was
obtai ned as a yel |l ow S 511; 1H NMR
(CDC13) 8 8.19(1H), 7.34 .28(2H), 7.18(2H),
7.28(2H), 6.80(2H), 4 =~ 4.36(2H). -43 WO
2005/ 063761 PCT/ US2004/ 042820 EXAMPLE 19 Preparati on
of 7, 8-Bi s(4-chl or &bhenyl ) -2- (2-(phenyl ani no) et hyl ) -

1,2 : ' b : e .

B T e s e T R T S
Th]Bytidez{d3 CHl)@neptiemy| 0.1 fhndl ¥ biephed ak ¢striBed in Example 1, 2-
(k))(]@yridazin-S(Z - one 50mg, O.l4nmol ), prepared as

E@%ﬁl%@aO)thaeszl;g’ram& 4. 13mmal) aphpnaphosphieasme. (- 2bngol) was

0} k ' 5 0N S
TR A L R B0k B2 8 Bl e ity Afer 11
tthé vention Mixdlenids)condnt@ted] The cridaendt€edt i@ Putitivd U%e
was concentrated. The crude material was purified by

10 moepsratperilG & gipe thetilegompound 7.8-bised-ellapspheny])-2-(2-

Cofeadito Rl AL AP A1 5 Hlpyridezin 308D ene (14 4mg, 335 as 2
0 id1 1 ' X

Falone! &%ﬁ%ﬁ%ﬁ?ﬁ%&%I?‘R#?EI%%%‘M@: ML A

4. 5NPHM)A, 51216 G2 2H).

15 EXAMPLE 20
Preparation of 2-(7,8-Bis(4-chlorophenyl)-3-o0xo-[1,2,4]triazolo[4,3-b]pyridazin-
2(3I-I)-yl)—N-(4-(triflu0romethyl)phenyl)ﬁcetamide

HN’®—CF3
cl / §
N—N o)
O 4 N><o
| 1

e
Cl

A solution of 7,8-bis(4-chlorophenyl)-[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-
20 one, (30mg, 0.084mmol), prepared as described in Example 1, 2-chloro-N-(4-
(trifluoromethyl)phenyl)acetamide (22mg, 0.092mmol) , K2CO3(35mg, 0.25mmol) in
DMF (1ml), was heated at 80°C for 1 hour. After this time, the solution was cooled to
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WO pyosiodzusi n-

15 EXAMPLE 20 Preparation of

2-(7,8-Bis(4-chl orophenyl)-3-o0xo0-[1,2,4]triazolo[4, 3-b

PCT/US2004/042820

2(3H) -yl )-N-(4-(trifluoronethyl)phenyl)acetam de ~~HN

\'\ / CR3 A / N NN \\ V' 1 O N\ N C A solution of

7R18am éi(hﬂte& wuqarqulp ﬁéaféta- {rﬁe ?es&ﬂtélﬁ sSEAbRIvAs aleﬁlv@axﬁédﬂ@ﬁh water.
3(2 one, Ongy, 0.084mmol), prepared

dl&smrgamd lal}’ﬂl' \Easadrmlde)vn NZszhL ﬁlrtcre&la@dl eoncentrated The crude

eI oY bl RSk S B 2 ot 52 B oo g, B isCé-

f . | ed
g S S RSBt oo

c{triﬂuoecknwhy])plmnylgdtce&madca(%mgTBé‘%r) es a Iyekkrw scslui LIVISOM+\I:&$5 58;
washed wi.th wate

A AR BRI DR R R VR B Pt

materlal was purified by preparative HPLC to give the

title conpound, 2-(7,8-bis(4- chlorophenyl) 3 -oxo-[
1,2,4]triazol o [4,3-b] pyExeviPi-288 H) -yl ) - N-(45
(trifluoronethyl)phenyl acet am de (38 819 as

e PIERFSEPN Of - NRRRSESRYD-T SR HIGNepy B- (b 258 praplol3-

7.60(2H), 7.38-7.20(8 5. 07(2H) EXAMPLE
21 Preparation of lBI)jpy"daz"g%@H)

2- (2- Am noet hyl) -7, 8- bi s(4-chl orophemyt;) -[1, 2, 4] tri azo
| o[ 4,3- 10 b] pyrid (2H) -one NHZ™ CI \ | N-N X--
O N\ N O 21A Preps jon §fN
2-(2-(7, 8- Bi s(4-chl or ophenyl ) -4 o)coo[124]tr|azo|o[4
3-

21A. Preparation of 2-(2-(7,8-Bis(4-chlorophenyl)-3-oxo-[1,2,4]triazolo[4,3-
b]pyridazin-2(3H)-yl)ethyl)isoindoline-1,3-dione

A solution of 7,8-bis(4-chlorophenyl)-[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-
one, (290mg, 0.81mmol), prepared as described in Example 1, N-(2-
bromoethyl)phthalimide (215mg, 0.84mmol) and K,CO; (337mg, 2.44mmol) in DMF
(3ml), was heated at 80°C for 2.5 hours. After this time, the reaction mixture was
cooled to RT and diluted with ethyl acetate. The resultant solution was then washed

with water. The; organic layer was dried over NaySQy, filtered and concentrated. The
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b] pyridazin-2(311)-yl)ethyl)isoindoline-1,3-dione O
~NO C vi1i_O N N 15 Cd A solution of

WG 280563764 - chl or ophenyl )-[ 1, 2, 4] tri azol o[ 4, 3- bppy#iSeimzi042820

n-3(2H)- one, (290ny, 0.81mmvol), prepared as descri bed
in Exanple 1, N-(2- bronoethyl)phthalimde (215ng, ,
Qr3d Rkl 304 pﬁﬁ@@@uﬁﬁ% Zilslga g cARRMEH rdpmbd gy utidpd

was heated at 80C for hours. After this tine, the

' putotatasystent elnéngvaish 20 lcobitey of ethxiracetate:bexane &l Sivg the title

et hyl tate., The resultant .sol ut.i was ; t Was
RPERowE a1 Giebisngaineri sl P LR AR R
[ i t -as BRRllowkdli 5291@%/6@ /84S M+H =

%ggﬁé;éghﬁ?%%%&éggﬁmé%ﬁ%ggnat [eyr23 i al vvag\@puri i eg@usi ng
$B0i ca gel col um chromat ography using an automated
systemeluting with a 1:1 m xture of ethyl
acet ate: hexane to give the title conpound, ‘

2- = hi Nho .7 8- - hazol O[ 4,
%lg] p&%ﬁﬁ%}z&rﬁs %E?%Ayi Eetmh}lﬂ ;’lgslgig(gd‘gill?lﬁ)g%%%l? di one as
a yel [ 43tridzold[23chipyri82ip-3(AME)-M¢d = 5 530. 21B.
Preparati on of NH
2-(2- Am noet hyl ) -7, 8-bi s(4-chl or o/pﬂenyf )- [1, 2, 4]
triazolo [4,3-b] pyrfdazin:3 (gH-one NH2 CI NN N N
Cl 10 2-(2-(7,8-Bi s(4-c op en»@-S-oxo-[
1,2, 4] triazol o 4, 3- b] pyrrdazih-B{ 3H) -
yl ) et hyl)isoindoline-1, 3:di ﬁlSOrrg, 0. 34mmol ) was
reacted with hyrazine hte (0.9m, 18.5mml) in
et hanol (10m ) and stij#sd-overnight. After this tine,
the reaction mxture was diluted with ethyl acetate
and was{red,sMBidu-shlotophted)-aqueql2,4]triazolo[4,3-b]pyridazin-2(3H)-

yl)ethyl)isoindoline-1,3-dione (180mg, 0.34mmol) was reacted with hyrazine hydrate

(0.9ml, 18.5mmol) in ethanol(10ml) and stirred overnight. After this time, the
reaction mixture was diluted with ethyl acetate and washed with saturated aqueous
NaCl. The organic layer was dried over Na,;SOy, filtered and concentrated. The crude
material was purified by preparative HPLC to give the title compound, 2-(2-
aminoethyl)-7,8-bis(4-chlorophenyl)-[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one
(22mg, 13%) as a yellow foam. MS M+H=400; 'H NMR (CDCls) & 8.12( broad,
2H), 7.38-7.15(6H), 7.05(2H), 4.45(2H), 3.59(2H).
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NaCl . The organic |layer was dried over Na2SO4,
filtered and concentrated. The crude 15 materi al was

wouaoisfocerd1 by preparati ve HPLC to give the titl 8CT/US2004/042820

conpound, 2-(2- am noethyl)-7, 8-bis(4-chlorophenyl)-
[ 1,2,4]triazolo [4, 3 -b] pyridazin-3 (2H)-one

(22ng, 13% as a yell ow by-H=400; 1H NWR
(CDC13) S 8.12( broad, , (.38-7.15(6H), 7.05(2H),
4. 45( PrBparatibR o R)-7;8Bis(ocRI00ap lixng F)eX (2- (3-chlorophenyl)—2-
PCT/ US2004/ 042820, EXAMPLE, 22 ? rat,
(R 7.5 Bilsroeratlylphedyrinslo b DR ug Sumy Py o-
hydroxyethyl)- [1,2,4] triazolo [4 ] pyridazin-3
(2Mone CI -HC NONOH NO N a stirred
sol ution of
7, 8-bi s(4-chl orophenyl)-[1, 2, 4] y+Haavbl of 4, 3-

b] pyri dazi n-3(2H)-8 S 20 nmg~NO. O®HT 0l ) prepared as
descri bed in Exanpl e

15 ng of K2C03. The re
to 60C for 19 h and,

’ Ned sol ut| on was heat ed
cooling to RT, the mxture
was diluted with 50 ethyl acetate and 5 nL of 1N
10 HCI. The layers "were separated, and the organic

| ayer T&s stivach@tivntdF 758-Bis(43£h101®@héﬁya)t-l_ﬁdz Fﬂ 432

The organic | ayer was dried over tere and

eblaﬂmtnewﬁarogﬁ MB0angy @Lq6dmn91)|prep1aml ewedeé@ri@rl ipggample 1, in
#p‘&%‘n‘% ﬁﬁ?r{gas add&d ﬁe(+5) Ig %?orglsecgf‘r ne bidd '(U 80‘} i b! O%lrgmol) and

(1F5) mg of KQC@F ATRdIRu®RAR @éwéolut?on(@as(&afehlt@ EOﬂhﬁﬁMD)lraZTd upon
hydroxyethyl)-[1, 2, 4]triazol o ri dazin- H)-on

ecoolinSio®T, 52 wiyiued s éléutai WELﬁemL @ﬁﬁé@l amtater-md:‘ﬁ rhe0f 1IN

dRGE e eryRireepaat viis Bopiefae 15'% vt Vet >l gf
(s%tur&tk& a%lyeoﬂéNZCp 5T l{c”a)r mﬁkﬂa e@wgszdt(léﬂ 0\?3%1"M ; i ﬁgéi%)ll El)nd
-wapMeam@sfve@%HmeﬂT/mm ﬂmmrlﬁsdmmg Eevegse-phase HPLC
to give the title compound, (R)-7,8-bis(4-chlorophenyl)-2-(2-(3-chlorophenyl)-2-
hydroxyethyl)-[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one, (15 mg, 52% yield) as a
yellow solid. HRMS Anal. Calc’d for CysH;7C13N40,, 510.04, [M+H]+= 511.0509
observed. 'H NMR (400 MHz, CDCl3) § 8.01 (s, 1H), 7.16 (s, 1H), 7.15-7.05 (m,

9H), 6.92 (d, 2H, J=8.6 Hz), 5.05-4.95 (m, 1H), 4.13-4.08 (m, 2H), 1.55 (br s, 1H).
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Preparation of
7, 8- Bi s(4-chl orophenyl ) - 2-(2- hydroxy- 3- phenyl propyl ) -
w2008} 1611 azol o [ 4, 3-b] pyridazi n-3(211) - one CPCFiUS2004/042820

NOH N N C 5 To a stirred solution of
7, 8-bi s(4-chl orophenyl)-[1, 2,4]triazol o[ 4, 3-
b] pyri dazi n- 3( 2H) - one, (ﬁ%%ﬂﬁb »4 mmol ), prepared as
described in Exanple 1, in %ﬂé%f DMF was added
2, 3- drepyRAKIORYE TBABIs(HecKIor drfheny)-2L(24hydiolxy-3aphiery 1B Dpg1)-
of K2C03. The resulting red solution was heated to
85C for 27 h and;2:4igdazadeld3-blpyridazingdFH)ams ¢ he
m xture was diluted with 200 nL of ethy: acetate and
200 nmL of 1IN 10 HCL. The | ayers we acted, and
the organic |layer was washed w jh2Q0 “w” of saturated
aqueous NaCl . The rgemi | apyen way dried over MgSO4,
filtered and evapor @ o ﬁl\Lbow oil. The materi al
was purified by silica~ge colNum chr omat ogr aphy
using a gradient of 0-100% etLhy! acetate/hexanes to
give 484 ng of race ( .
7, 8- bi s(4-chl or opheny - (2- hydr oxy- 3- phenyl propyl ) - [

1 1,2,4]triazo|o[4,3m15 b] pyri dazi n-3(2H)-one as a

5 >7/ e|8| gw‘c?ﬁbﬁreledcs@nitﬁ)hmfng;-Bﬁwamropha@l)nmmmzolo[4,3-

, 8=bi s - i .

dHipwidagheHgH)-opd. (30Umgs 1 420me])4pspapdgs desatibed ipExampbnl, in 7

e.. Separation, of ant i oner was f n 0

G DRI e R S ERPp B Ry (D5 B e mIf o g of
qoJcom, THe! redItirtt i d 38tufTbh Wab hefEE10385°C 668 h and, upon cooling to
hept ane/ 17. 5% et hanol / 17. 5% et hanol , nonochro

me
devmdeinprthamigpe wes ditted with a0Anasf etbyllasetpiecdnd 204 gl of IN

1N pQst .injection 20 to gj.ve 47. of .
10 FIGLY B Javels s SR Bpchths Sagans By wsavashed b 299 L of
Nk AEN 2QRBus REGN TG barfic B cAwNEliMewp MgbO FriRelel and
B was collected at 55 mn post injection to give 45
rayapdrated to a yellow oil. The material was purified by silica gel column

7,8-Dbi s(4-chl orophenyl ) - Bltriazogl o4, 3-b] pyri i

ShiormpbaHy uiaheraer ot 0% i AT S i Hve 48 g of

bl orophenys2-(yrgyy dophemy lpropy )] 2 Alfazolofi. -
15 rblppidaa{2bpHpoee aHRNElAN solid @atanidg fl 6% CRERE GBI T8 bis(4-

o S A R 5 SO0 A e

142 AL TCHIOON LARE0 O St 0
_4:00ﬁmﬁ,(ﬂhw ikt SQmE/Mfindisocratic 65% heptane/17.5% ethanol/17.5% methanol,

monochrome detection at 220 nm. Fraction A was collected at 49 min post injection
20  to give 47 mg of 7,8-bis(4-chlorophenyl)-[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one
enantiomer A as a yellow solid; Fraction B was collected at 55 min post injection to
give 45 mg of 7,8-bis(4-chlorophenyl)-[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one
enantiomer B as a yellow solid.
enantiomer A of 7,8-bis(4-chlorophenyl)-[1,2,4]triazolo[4,3-b]pyridazin-
25  3(2H)-one: HRMS Anal. Calc’d for CagHaoClN4O7, 490.0963, [M+H] 491.1057
observed; "H NMR (400 MHz, CDCl5) & 8.18 (s, 1H), 7.33-7.09 (m, 13H), 5.05-4.95
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14.1 Hz) 2.88 (m 2H). enantioner B

of 7, 8- bi s(4-chl orophenyl)-[1,2,4]triazol o[ 4, 3-b] pyri da
woai2o05/08§78H) - one: HRVS Anal . Cal c' d for C26H20CRERAB2)04/042820

490. 0963, [MtH 491.1042 5 observed; 111 NWR (400 Mz,

CDC13) S 8.18 (s, 1H), 7.33-7.09 (m 13H), 5.05-4.95

0 1k 33%, ?@gﬂﬁg ﬁtm(acH)LH 4291 o5 Hkh4.06 @d31H,T = 7.9,

25 Hz), 1H J =7.9, 14.1 Hz) 2.88 (m

E%ﬂ]ﬁiﬂﬂﬂﬂanZZﬂ 10 Preparation of

{12 ﬂl}ag’?lf’ﬁ’gliglo B e RS T A SO R okl

T A G o e o 10%2

bbsyvedelEt INMR (200 Mitre CDXEE) 31§18 G, 18D NHB-F,09dme daHaP-@54.95

descri bed in Exa dde

RpHEhgrst- o0 B BReard et E s i, 163 Diprbdn YEaAE 457,

g%&&%gﬁggpgn e resulting red solution was heated at
days“and, upon cooling to roomtenp, the

m xt ure was dlluted with 50 nL of ethyl acetate and 50

nmL of 1IN HCl. The layers_were extracted, and the

organi c layer was washed™ P 5% of saturated

aque

it oy SaNign 25 13, B EPER G KE T BT IR r JBES Y-

materi al was pl{l_uzt4]ﬁ@hz‘ol<ﬂ4,sl-li]pyﬂdgﬂh-3{@}mmne

chr omat ogr aphy fol |l owed by reverse phase HPLC to give

the title compound, 7, 8-

bi s(4-chl orophenyl ) -2-(1-ph NI/—I-\t[‘étrazoI -5 -yl)- [
1,2,4] triazolo [4,3 -b]pyridazin-)3M2H) -one, (7 ny,
10% vyield as a yello ot . Anal. Calc'd for
C24H14C12N80 500. 07, | 501/ obsepved; 1H NVR (400
MHz, CD3CN) S 8.30 25 (s} ‘ 69-7.55 (m 5H),

7.39 (dt, 2H, J = 2.1, 6.8 /1428 (dt, 2H, J = 1.9,
8.6 Hz), 7.23 (dt, 2H, 2.2, 8.6 Hz), 7.06 (dt,
2H, J = 2.1, 8.7 Hz)._-49 D 2005/ 063761

PCT/ US2004/ 042820 ~ ©

To a stirred solution of 7,8-bis(4-chlorophenyl)-[1,2,4]triazolo[4,3-

b]pyridazin-3(2H)-one, (50 mg, 0.14 mmol), prepared as described in Example 1, in
0.7 mL of DMF was added N-phenyl-5-chlorotetrazole (25 mg, 0.14 mmol) and 19
mg of K,COj3. The resulting red solution was heated at 80°C for 4 days and, upon
cooling to room temp, the mixture was diluted with 50 mL of ethyl acetate and 50 mL
of 1N HCL. The layers were extracted, and the organic layer was washed with 50 mL
of saturated aqueous NaClL. The organic layer was dried over MgSOs, filtered and
evaporated to an orange solid. The material was purified via silica gel column
chromatography followed by reverse phase HPLC to give the title compound, 7,8-
bis(4-chlorophenyl)-2-(1-phenyl-1H-tetrazol-5-y1)-[1,2,4]triazolo[4,3 -b]pyridazin-
3(2H)-one, (7 mg, 10%) yield as a yellow solid. LCMS Anal. Calc’d for
C24H14C1'2N30, 500.07, [M+H] 501 observed; 'H NMR (400 MHz, CD;CN) & 8.30
(s, 1H), 7.69-7.55 (m, 5H), 7.39 (dt, 2H, I =2.1, 6.6 Hz), 7.28 (dt, 2H, J = 1.9, 8.6
Hz), 7.23 (dt, 2H, J = 2.2, 8.6 Hz), 7.06 (dt, 2H, J = 2.1, 8.7 Hz).
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EXAMPLE 25 Preparation of
2- (2- Hydr oxybenzyl ) -7, 8-bi s(4-chl orophenyl )-[1, 2,4]tri

weazalsode8- b] pyridazin-3 (2H)-one HO CI NON &CcTNSM04/542820

Cl 25A. Preparation of
2-((7,8-Bis(4-chlorophenyl)-3-o0xo-[1, 2,4]triazol of 4, 3-
b] pyri dazi n-2(3H) -yl ) met hyl ) phenyl acetate o 0 C /
\'/ V1 NO N \ iN C 10 To a solution of the

7, 8- bi s(4- chl or opheny! ) - EXAMALE 2870l o[ 4, 3- b] pyri dazi

n

e belaﬁ'6?2—&%8«?%@&2%6Jﬁ‘ﬁt&%ﬁﬁfo&ﬁ@%&f@&d@awow >
2- (chIoronethyl)phenylgpyﬁﬂﬂﬁﬁé%ﬂﬂyoﬁg, 2.69 mol),

foll owed by K2C03 (619 ng, 4.48 mmol). The reaction

was heated at 60C for overni ght. Af?er this tinme, the
reaction was allowed to cool to RT 3 hen was

diluted with 250 mL pf Et CAc. & sul t ant

sol ution was washed wi ﬂatuﬂﬁt d aqueous Nad (100

mL X 3). The organic kg ‘ ieed over MySO4,

filtered, evaporated under rpdu@ed pressure to

provide the title conppun =N

2-((7,8-bis(4-chl orophg ) - 3- 0x0-
[1,2,4]triazolo[4,3 P dazi n-2(3H) -yl ) nmet hyl ) phenyl
acetate, (1.13 gn) as a yellow solid. 20 -50 WO
2005/ 063761 PCT/ US2004/ 042820 25B. Preparation of

Zsia2- I RS-0, 885 AL ik oH ReSNPBSY )2 4 triazolof4,3-
b]pyridazin-2(3H)-yl)methyl)phenyl acetate

To a solution of the 7,8-bis(4-chlorophenyl)-[1,2,4]triazolo[4,3-b]pyridazin-
3(2H)-one, (800 mg, 2.24 mmol), prepared as described in Example 1, in 30 mL of
DMF was added 2-(chloromethyl)phenyl acetate (497 mg, 2.69 mmol), followed by
K,COs (619 mg, 4.48 mmol). The reaction was heated at 60°C for overnight. After
this time, the reaction was allowed to cool to RT and then was diluted with 250 mL of
EtOAc. The resultant solution was washed with satl;rated aqueous NaCl (100 mL X
3). The organic layer was dried over MgSQ,, filtered, evaporated under reduced
pressure to provide the title compound, 2-((7,8-bis(4-chlorophenyl)-3-oxo-
[1,2,4]triazolo[4,3-b]pyridazin-2(3H)-yl)methyl)phenyl acetate, (1.13 gm) as a yellow
solid.
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[1,2,4]triazolo [4,3-b] pyridazin-3(2H)-one HO C /
NNN I VN C 2-((7, 8-Bis(4-chlorophenyl)-3 -oxo-

wO 20058686t r i azol o [4, 3 -b]pyridazin-2(3 H) 5 PCT/US2004/042820

yl ) met hyl ) phenyl acetate, prepared as described in
25A, (1.13 g), was dissolved in 25 nL of CH3CH A
SIEBIt i PR Qfatmam'ﬁ Aigd be@zgg)‘l 7, 81834 (4-chlordph

anount oF (2 m% r&r&s a to(t he reacﬁgt)}n and
t hen, [t1k2e4]tmmlo[é;3 M@yrs‘mzinr?f@H)-@ver ni ght. After this
tirre, 0.3 nmL of acetic acid was adged to the reaction.

The reaction was stirred for an additional 10 m n,
and then the resultant sol ution vvas oncent r at ed
under reduced presswie. _Jhe cru resi gue was purified

using silica gel colu raphy using an

aut omat ed system el ut Ng-w dient of 0%to
60% Et OAc/ hexanes for 30 ni Ifoﬁl owed by 60% ,

Et OAc/ hexanes for an agd #N15 nin. The title
conpound 2-(2- hydroxyyl) 7, 8- bi s(4-chl or ophenyl)
1,2,4]triazol of 4, 3:4] r|daz|n 3(2H) -one (818 nm,

1 ] S RS e S

%Ezmeﬂgylg%‘eﬂyl]a&tﬁ@ p@'}gg.red 4s @é‘scﬁb&ﬁnm @f"i:% gﬁ v d{dBlved in 25
Anb pé Cat:Obh Aofolution of NaOCH3 (121 mg, 2.24 mmol) ina small amount of

z%ﬁ@@f lorTazoRe o / ”ﬁﬁérea;tém PLORRL B¢ iy s e
7 4

B A R O - 100 o afiflohe e, The

rre8tdhwas s8rred 20 angddi(ﬂioﬁﬂﬂ Om‘liml, ynd thee geerreshltast solution was

descri be

i @85%5@?@3&@3@%?@1&66 PISHG; nTl’e‘? B %ﬁ%@}l& wag aw@es@usl%sﬂwa gel

§Hropmato 9
SR ey Poihh s dlRinted el EHE Wi SEALEDT 0% to
0% we0lA t/hexxaned for 0 Biin'fhldaowahm 6036 BeD Atlheeanss for an additional 15
fil]tered. (to renove ~ _excess_ of K2C03). The coll ected

g8y tihsitlsempaads Re@atderxyhenay Dr binbisédrcplospbeny)-
[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one (818 mg, 79% yield) was obtained as

yellow solid. MS [M+H]*= 463; 'H NMR (CDCls, 400 MHz) & 8.54 (s, 1H), 8.14 (s,
1H), 7.32-7.17 (m, 8H), 7.04-7.00 (m, 2H), 6.94 (dd, 1H), 6.81 (td, 1H), 5.13 (s, 2H).

EXAMPLE 26
Preparation of 7,8-Bis(4-chlorophenyl)-2-(2-hydroxy-2-methylpropyl)-
[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one

cl ' N—N OH
I D=0
B

i
Cl
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The crude product was purified by reverse phase HPLC
to give the title conpound, 7,

wa-2mi5896376chl or ophenyl ) - 2- ( 2- hydr oxy- 2- et hyl pr 8pyiUs2004/042820

1,2,4]triazolo [4,3 b]pyridazin-3(2H)-one, (18.4 ny,
77% yield) as a yellow oil. M5 [MtH +: found 10 429;

" H NMRr§ £RCH )8 Mide)-cBlofopd8 i -3 Bofriiin-
6H), 7.16-7. 1%11?%#) Mi‘!% s 1%1‘ I(l}gs,l?{lz%bh?tnig%%@(3s?]%ﬁ§%ﬁln
13(3H)-0s¢, (BMHNE, Eﬂﬁéﬁ/ﬁtEolmor@ae@hasaieismbedﬁn Example 1, in 0.6 mL of

w4 40038 SpButy e BRa Y biske OsBmmg Duiohed by Kacy 5.5

g}d} 11$ Mmoo Tﬂ@nﬁxtﬁfél Whd Ratedfto 85°C. After st1rr1n%overnig t, the
7, 8- bi s(4- chI orophenyl )-[1, 2, 4] triazol o] 4, 3-b] pyri dazi

rreaCS(oﬁP&asozﬂewe@ ROcawd) o RTOBke wacttdn) mixpure e didteses] (to remove

?%)%g{sﬁ ?@093)3 Eﬁ%@iﬁﬁ% 5‘(15%“ mas cwcs%a%v@r rﬁr%&gﬁ?cﬁméﬁﬁure

b%e@@g? Budi bmis ?uﬂﬂcd By deb€rsBRAS- Hﬁtﬁ E[d%l)‘s%l HeRithdmpound,

heated at 85C. After stirri ng over ni reaction
Vi§8-bis(4-ollecbphenyd p24(2-thgdiaXy- Maet&lgmépyd))q[lcﬂ Ketirze]ofd.S-
filtered enov exce C03. The, col l ected,

§8P¥Fﬂ a&w—%@@ OBRdbR L Jf?% af @ yeRa oty M5 VEH]: fownd
Cf ) S1oRWrit, I

c{w mat ogr a D&%sl}oﬁg ar%5 8%%%&3‘739%’9 ’eq:}@f ?'%'7'12 (m,
VI 44 648, 20)ento o, 1H9.%.30(s5680.Et OAc/ hexanes for 30 min
25 foll owed by 60% Et OAc/ hexanes to 100% Et OAc for 10
mn. The title compound, (R)-7,

8- Bi s(4-chl or ophenyl) - 2- Jgexyl ) -

1,2,4]triazolo [4, 3-b] pyw}' % 2H) one (8. 3ng,

32%i el PyepaRsticibéf s(A-chRiropHer3il)-2- i\dﬁéglh

found 457; -52 WO 2 8%063%61 P / 2j00 /042 éxyl—?

NVR (CDC13, 400[1sdt#ltripzaof:3- bhayrmzn-wzﬁ onel9 (m

6H), 7.06-7.02 (m 2H), 4.13-4.08 (m , 4.00-3.90
(m 2H), 1.49-1.24 (m 6H), 0.83 4t H) . EXAWPLE 28 5
Preparation of =
3, 4- Bi s(4- chl or oph&hy
i sobut oxypropyl )i m da

- (240 by By 3
1, 5-/b]}gyor| dazi n-7(611) - one

cl

To a solution of 7,8-bis(4-chlorophenyl)-[1,2,4]triazolo[4,3-b]pyridazin-
3(2H)-one, (20 mg, 0.056 mmol), prepared as described in Example 1, in 0.6 mL of
DMF was added (R)-(+)-1,2-epoxyhexane (5.6 mg, 0.056 mmol), followed by K,CO3
(15.5 mg, 0.112 mmol). The mixture was heated at 85°C. After stirring overnight, the
reaction was allowed to cool to RT The reaction mixture was filtered to remove
excess of K»COs. The collected solution was concentrated under reduced pressure.
The crude product was purified using silica gel column chromatography using an
automated system, eluting with a gradient of (0% to 60% EtOAc/hexanes for 30 min
followed by 60% EtOAc/hexanes to 100% EtOAc for 10 min. The title compound,
(R)-7,8-Bis(4-chlorophenyl)-2-(2-hydroxyhexyl)-[1,2,4]triazolo[4,3-b]pyridazin-
3(2H)-one (8.3mg, 32%yield) was obtained as a yellow oil. MS [M+H]": found 457;
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~0 Cl NOH O NiN C To a solution of
7, 8- bi s(4-chl orophenyl) -

wa 200548761 azol o[ 4, 3-b] pyri dazi n- 3(2H)-one, (28CTES2004/042820

0.056 mMml ), prepared as described in Exanple 1, in
0.6 nL of 10 DWF was added gl yci dyl isobutyl et her

(T VAL o Ad7
O%%%@n%lg@ ﬁoe mz>)<)t8u8;gi \ﬁagﬁﬂgg‘%@ ez\gg:?l% Cg 7%6?2'92 (tm, 2H),
sA.134i08g v &D .08, 90t (he 2H) €la49-il @4 (mp$Ha 0.830&d3Hp cool
to RT The reaction mxture was filtered to renove
excess of K2C03. The collected solution was
concentrated under reducqgdk RAASSKHHE The crude
product was purified using reverse phase HPLC to give
the titl e Peepavatich oflf4- Bls(4-chlorophenyl) 6-(2-hydroxy-3-

3, 4- bi s(4- chlorophenyl 2- hydr oxy-3 |sobutoxypropyl
)i ni dazo[ 1, OBy )Hmd(ﬂ@eﬁ)‘i -bhyridazing 7¢p4)- sy,

yield) as a ye||OMISO|Id in 65%vyield. [ MtH] +:
found 487; 1H NWMR (CDC13, 400 MHz) S 8 (s, 1H

7.23-7.15 (m 6H), 7.00-6 96 (m g 4.90-4.00 (m
3H), 3.41 (d, 2H), 3.11 (d, 2H) ,2(80-1.65 (m 1H),
0.76 (d, 6H). -53 fo /06 &l US2004/ 042820

EXAVMPLE 29 Preparatid
7, 8- bi s(4-chl orophenyl)~
[1,2,4] triazolo [4,3-

-ethogy 2- hydr oxypropyl ) -
dazm 3 (2H)-one 0o C ~

,2,4]triazol o] 4, 3-b] pyri dazi
0.84 mmol ), prepared as

descr iThed sbiatiEx aﬂ'pk%ls%chmnﬁ)h@hylph 2 W{[{Eaﬂhﬂ§ 4eBRpRridazin-
et hyl glycidyl ether ny, omed b

K32 pope 320 mg, 0.056 mmol) prepared as descnbed in Example 1, in 0.6 mL of
DMF was added glycidyl isobutyl ether (7.3 mg, 0.056 mmol), followed by K,COs3

(15.5 mg, 0.112 mmol). The mixture was heated at 85°C. After stirring overnight, the

7,8-bis(4-ch|oroph8 ,

reaction was allowed to cool to RT The reaction mixture was filtered to remove
excess of K,COs. The collected solution was concentrated under reduced pressure.
The crude product was purified using reverse phase HPLC to give the title compound,
3,4-bis(4-chlorophenyl)-6-(2-hydroxy-3-isobutoxypropyl)imidazo[ 1,5-b]pyridazin-
7(6H)-one (17.8 mg, 65% yield) as a yellow solid. in 65% yield. MS [M+H]": found
487; "TH NMR (CDCls, 400 MHZ) & 8.08 (s, 1H), 7.23-7.15 (m, 6H), 7.00-6.96 (m,
2H), 4.20-4.00 (m, 3H), 3.41 (d, 2H), 3.11 (d, 2H), 1.80-1.65 (m, 1H), 0.76 (d, 6H).
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ng, 1.68 mmol ). The m xture was heated at 85C. After
stirring overnight, the reaction was allowed to cool

woOoRheTloe reaction m xture was diluted wi th EPCOMNIS1®4/042820

(200 mL). The resultant solution was washed with

saturated aqueous NaCl (3 x 40 nlL). The organic |ayer
was dried over MgSO4, figikeymprpagyd concentrated under
reduced pressure. The crude product was purified using
si | i Pxepmiationlofif18-bis@El-ditexapdenyln?-Gsithoxya?rhadrowyprepyl)-

system elutin it.h a gradient aof 0% 60%

Et OAc/ hexanes fglé\ry"gf)‘"ﬁ“i“[?grlﬁ aﬂ?’gfgg)ooEFOAc for
.40 min. The title 15 conpound, 7, o

8- bi s(4-chl orophenyl )-2-(3 -eth 2- Rydr oxypropyl ) - |
1,2,4]triazolo [4,8! yri gaa n- 3R2H) - one, (0. 3gm
78% yield) as a yello gl idj I\&U\/H—H] +: found 459; .
"H NMR (CDC13, 400 MEZR6 8 2N(s, 1H), 7.34-7.25 (m
6H), 7.09 (d, 2H), 4.29-4l24¥m 2H), 4.18-4.13 (m
1H), 3.57-3.49 (m 4Hy, X 177(t, 3H). 20 EXAMPLE 30
Preparati on of
7, 8- bi s(4- chl or oph&hyl )~ 2- ( 3- et hoxy- 2- oxopr opyl ) - |

1,2, 414 d Bisd-cRyFdpHaRI P12, 4 fiflzoM] 8,30 |pfidazin-
\ I\I—NT(S)OE[élelzll&ﬁI%IJnoocfil{7‘]{E gldfsmV\DIBZO 5%(;?) SI;GJf CT/ U 20043}3%32820
Bi2H Perscs (N thiz 0. 84 ngad), pépbradps desciided imBxaymplad, mdiad. of
to a solution of 7,8 bis(4-chlo henyl ).-2- (3

v sy odoed rhasidpriet G mig) SRR Sy by Kocos @232
-4 BYdS HaphN-Tis (Rihi rggec a inB@dernftht, the
R e R R T
Taetive acsk alowed® ol ta RE Tlerre@ction, mikivre siae djlutad avith EtOAc

concentrated under reduced 5 pressure. The crud
fRPQmLY Thatespiigntsplutionyvas @@S&Q&Wﬁhﬁ@aﬁg@@lﬁw E‘I&\% (x40
Lhe). Uil oark ' MgSOy, filtered, and trated und
')H]g) bTﬁse(ojgaéﬁﬂ??op gsn?/rfe)d-og? ]i S-get ﬁb)%y?rg-’ggog(r)%c&r/l I ?-e [ im Ze,r
4]:dlfdedpﬁisﬁiré., Bhe bjudy pirc_m‘]azﬂ was3fzifed aning s{litd gabgol@ebH
M&ﬁﬁg&%&g@& s A e Y 0 ik O 0%hdo 60%

glirt@%?(lfe%éﬁe%%% CRAEMhed b§ J063 BN 2ol ¥ 1A Y TRe TBE hY!

compound, 7,8-bis(4-chlorophenyl)-2-(3-ethoxy-2-hydroxypropyl)-[1,2,4]triazolo[4,3-

b]pyridazin-3(2H)-one, (0.3gm, 78% yield) as a yellow solid. MS [M+H]": found
459; 'HNMR (CDCls, 400 MHz) & 8.20 (s, 1H), 7.34-7.25 (m, 6H), 7.09 (d, 2H),
4.29-4.24 (m, 2H), 4.18-4.13 (m, 1H), 3.57-3.49 (m, 4H), 1.17 (t, 3H).

EXAMPLE 30
Preparation of 7,8-bis(4-chlorophenyl)-2-(3-ethoxy-2-oxopropyl)-
[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one

A
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20

25

[1,2,4]triazolo [4,3-b]pyridazin-3(2H) -one 10 cl N-N
OH O NiN d MwmBr (0.03 mL, 0.08 nmol, 3.0 Min

wand@jocsvas added to a solution of 7,8- 15 PCT/US2004/042820

bi s(4-chl or ophenyl ) - 2- ( 3- et hoxy- 2-oxopropyl )-[1, 2,4]tr
i azol o[ 4, 3-b] pyri dazi n-3(2H)- one, prepared as
descr i PRADER-NeXHREL:RP(56(88 0181 HmdD wareldiedto a doition of 7,8-

The reaction was stlrred for 30 mn. at -78C. After

t bibs-ahilarephesz) (- &t ebioxsy by de xXNpapsl)-21 %ﬂitrlamg[‘laﬂbhﬂ’nﬂazm-
t t] d th t ant e
AR eyl S A e 2R B8 R ar . of

VGE, €K TAS LAk Whs ﬁirféﬁ%ﬁ S hX fileredland Jiﬁeexﬁ&t&pmepﬁrauced

organic layers were dried (MjSO4), filtered, and
cmssare. rideedudeinatedaludes pupified by reveess nhasd HPhE tb give the title

;&é%{ﬂ%ge,%g%mégl F@ﬁff@%ﬁ 1)—2—(%-@?110}(' -ti c?xo%%{%%“ﬂdz 41triazolo[4,3-

I oy Mg iRz
[@bgﬁd(a\égﬁeﬁdogl?/ﬁa% %Aﬁé@?’ﬁi Ayel[oizél S(?lydldfel\{{[ g)[ as ]a found
y&8tow oil. M5 [ MtH +: found 473; 1H NMR (CDC13, 400
MHz) 8 8.13 (s, 1H), 7.29-7.18 (m 6H), 7.06-7.02 (m
211), 25 4.25 (d, 1H), 3.98 (d, 1H), 3.43 (q, 2H),

3.35 (d, 1H), 3.25 (d, 1 Xm , 3H), 1.07 (t,
3H). -55 WD 2005/063761 PCT/US2004/ 042820 EXAMPLE 32
PiPepparation of 3,8-Bis(4- chlorophenyl)-Z (3 ethoxy-2- hydroxy-z-methylpropyl)-

7, 8-Bi s(4-chlor nyl)-2-(3- XY - t hyl but an-
1)- [1,2,4] triglg%ﬁﬁr{aﬁ"lgl‘{ﬂ' %%M—one a’
\'1 ~4- NN OOH N N
< .
Ci N’N
S5

MeMgBr (0.03 mL, 0.08 mmol, 3.0 M in Et,O) was added to a solution of 7,8-
bis(4-chlorophenyl)-2-(3-ethoxy-2-oxopropyl)-[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-
one, prepared as described in Example 30, (23 mg, 0.05 mmol) at -78°C. The reaction
was stirred for 30 min. at -78°C. After this time, saturated aqueous NH4Cl (2 mL)
was added to the reaction and the resultant solution was warmed to RT. The layers
were separated and the aqueous layer was extracted with EtOAC (3 x 10 mL). The
combined organic layers were dried (MgSO,), filtered, and concentrated. The crude
product was purified by reverse phase HPLC to give the title compound, 7,8-bis(4-
chlorophenyl)-2-(3-ethoxy-2-hydroxy-2-methylpropyl)-[1,2,4 Jtriazolo[4,3-
blpyridazin-3(2H)-one (4 mg, 16% yield) as a yellow oil. MS [M+H]": found 473;

'H NMR (CDCls, 400 MHz) & 8.13 (s, 1H), 7.29-7.18 (m, 6H), 7.06-7.02 (m, 2H),
4.25 (d, 1H), 3.98 (d, 1H), 3.43 (q, 2H), 3.35 (d, 1H), 3.25 (d, 1H), 1.18 (s, 3H), 1.07
(t, 3H).
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)-[1
wao 28(2%6h76one, (300 ng, 0.84 nmol
in

/5 To a solution of
7, 8- bi s(4-chl or ophenyl ,2,4]triazol o[ 4, 3-b] pyri dazi

), prepared asPCT/US2004/042820
descri bed in Exanple 1, 0.6 nL of DMF was added
2, 3-epoxy- 2- net hyl butane (4.8 ng, 0.056 nmol),
foll owed by K2C03 (15.5]%?“)?, mol ). The m xture
was heated at 85C for 16 h. t%%gtzhi s tinme, an
addPremnatiod 0f m-ni&(mﬁ)mﬂyn-zs(selm@xg-smeﬂmylmunml)-
(4.8 ng, 0.056 10 ) we ded. . The _reaction was
al l owed to cont []n%@]tg“f‘??lf’ %bmyrs%m-é& H)roneaqdi ti onal

48 h.. The reaction was cooled to\RT and filtered. The

col | ect ed sol ution was concentrat der reduced
pressure. The residue Wwag puri fN-ed) byorever se phase
HPLC to give the title J

7, 8- bi s(4-chl orophenyl ) - 27 ylﬂloxy(2 3
met hyl but an- 2-yl ) -
1,2,4]triazol of 4, 3- b] py zi n-3(2H) -one, (5nmg, 20%
yield) as a 15 yell quoils M5 [MtH +: found 443; 1H
NVR (CDC13, 400 MHz) 8.25 (s, 1H), 7.39-7.27 (m
6H) 71‘(14 scﬂld’don Qﬂ"@ 8 bﬂs(%hKOﬁophbﬁl) [11,2 ARriegblof@td-bIpdriddrin-

. EXAVPLE 33 20 Preparation of
41(2H)~08€, 63%0 l(ng Q,»ﬁﬂ Mhmwaye@a%@écqbfdzn E]iﬁmplﬁzl@ .4 1L of

YR ER GaSk i B e R B0 i ol vl

SIQJG@é @8.5ahg, 0. BrXomedof): CiHeahixplie Mgk hedted at 85°C for 16 h. After this
2,4]triazol of 4, 3- b}(pérldam n-3(2H) one, (192 rrg
dlrge; am@édl)tlonﬁirl&gag etK2GQs aed 2, ﬁr%@tﬁl}’-ﬁﬂnﬂhﬂh’pﬂaée .8 kB0 PS6

10 (rgl%IoWere %{}%d ?Ben{ Ctio; O??'dtt{)l L; E&F grrﬁ% %%S%?ogran

1

W

20

tadidBionhI S h.t 1['Ee feabtitn \9&1; cya@&dot@ M flked. UTkedolTeeda ld@l@ltlon
pressure. The 5 resulting crude product was puyifie

bya&@n@@@tqdh@éer tepuaed pgesguisy i1de desidue W&Stﬂuelﬁed’é@m@m phase
s s Tt SR Bt P Ry s
Qnéftﬁﬂfﬂbﬁﬁéh@oiil?g-@l 2 Wﬁrlbﬁtﬁbﬁ ﬁ}g-@wld&llwfglm @mg, 2% itid) as a
Hgllo@f&)ﬂ, MS $M+(Hi1 t:em)d 4473 2%1 NMR (CDC13, 400 MI—Iz) 58. 25 (s, 1H),
7.39-7.27 (m, 6H), 7.14 (dd, 2H), 4.55 (q, 1H), 1.52 (d, 3H), 1.34 (s, 1H), 1.23 (s,
1H).

EXAMPLE 33
Preparation of 4-((7,8-bis-(4-chlorophenyl)-3-o0x0-[1,2,4]triazolo[4,3-b]pyridazin-
2(3H)-yDmethyl)benzonitrile

oy O

N/
=
N o

O ”
Cl
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(m 2H), 7.24 (m 2H), 7.09 (m 2H), 5.25 (2H). 10
EXAMPLES 34 TO 243 The foll owi ng Exanpl es were

wonrepacedi accordi ng to the procedures given foPCTHIS2004/042820

preparati on of Exanples 1-33: Exanple Structure HPLC
Retenti on Mass Specs Nunber Tine (mn) Cbserved (M+H)

2‘11 q tA ‘s&ﬁuoﬁ” oP?P 83)?%43&1'0%@1'%&1) El D, '21%1*132@6543? E\]pyﬁﬁaﬁn-QGZH)

4)1133(122 g, 0.54 mmong@pagd 89desciibed in Hyampls 1, Kz¢03q(90 mg) and

Eichiprep PR AT RS BB TRt (Rl st 75°C for

T e e (RS B4 bl cBecalth ubi&F rodoudd pure NTRE

resulting crude product was purified by reverse phase HPLC to provided the title
compound, 4-((7,8-bis-(4-chlorophenyl)-3-oxo-[1,2,4]triazolo[4,3-b]pyridazin-2(3H)-
yl)methyl)benzonitrile (80 mg) as“a yelIow solid. MS M+H =472; '"H NMR (CDCl):
& 8.17 (s, 1H), 7.63 (d, J = 8.4 Hz, 2H), 7.49 (d, J = 8.3 Hz, 2H), 7.33 (m, 2H), 7.25
(m, 2H), 7.24 (m, 2H), 7.09 (m, 2H), 5.25 (2H).

EXAMPLES 34 TO 243
The following Examples were prepared according to the procedures given for

the preparation of Examples 1-33:

Example Structure HPLC Retention Mass Specs
Number Time (min) Observed (M+H)
34 . ‘ 3.53 396
I 1]
g K-
SO
35 . & 3.64 371
! 0
g l%
S0 |
36 ) 8 4.06 413
o |
B g ;
37 « g 4.05 465
S
S
38 . Q< ) 4.33 453
tl‘ °
L
39 S 3.98 399
<V
(A
JO
40 r@ 4.15 511
O I ’_"%c o,
o
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43 q ~0 3.92 509 q / 44 5~ 4.22 487 q N 45 ,b 3.83

466

I/N 46 3.35 487 47 3.78 468

i+ 48 3.14 448

waq 2005M63761~O q / 49 4.03 491 N 50 \ ~ 4.18 281/U824/042820
IN51 g ~gq 4.34 515 /Nqg 52 4.3 517 53 ~ 4.14 481
' -58 WD 2005/ 063761 PCT/ US2004/ 042820 Exanpl e B
P s ERGRRE i | Shung o HPECReCHIOR | T TRk SPcs
umber Time (min) Observed (M-+H)
ct /G
41 NN% o 3.82 385
o
42 . 4.06 447
v
I A
JO
43 . «I\\‘( 3.92 509
44 ] D 4.22 487
e
SO
45 ] by 3.83 466
46 ' o 3.35 487
o
JO -
47 gfsﬁ 3.78 468
48 - IJJi} 3.14 448
o
/ 49 . gt 4.03 491
e
50 ] F{f 4,18 481
o
51 §£C>w 4.34 515
JO
52 . §f1;° 4.3 517
53 ] ﬁ%D 4.14 481
|
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54 7 4.27 517 | N~ 1 [/ 55 2.78 454 56 4.02 531

57 4.02 465 58 . ; 4.2 517 59 Fo 4.11 501 60 O
wa2ees/06861 61 Q 2.93 482 N 62 3.8 470 r” 63 BCORSHDS042820

64 4.11 552 65 c 4.09 554 66 4.06 513 F M~ .NF

-59 WD 2005/ 063761 PCT/ US2004/ 042820 Exanpl e

)[r % HHLC Heé nivas CCSRe’& er QIS%V;S
7 MR O ¥ L o

) 427 517
g I'F):o

55 f 2.78 454
5
O

56 T 4.02 531
01 ;Cb .

57 Qd 4.02 465
°
Jo

58 i 4.2 517
35

59 Q\é( 4.11 501
°
O

60 O 2.84 468
2
S

61 O 2.93 482
o
O

62 no " oo 3.8 470
cjgg

63 Qd 3.93 528
“0 Jia

64 [ 4.11 552
o
e

65 g"“ 4.09 554

66 . 4.06 513
I}OF S
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a 72 4.08 554 73 4.2 497 o/ iN a 74 4.17 553 - o0-a

75 4.01 538 76 4.09 510 ,.N 77 4.11 524 \|l ~,r a
wW320B/043%67 79 4.04 496 -60 WO 2005/ 063761  PCT/US2004/042820

PCT/ US2004/ 042820 Exanple Structure HPLC Retention

Mass Specs Nunmber Tinme (mn) Oobserved (MtH) 80 3. 56e

Iﬁ78Ex§§:§ele~ IIN"81 Qufetard /49 ﬁ,é e;iﬂhf (3] ou Specs
1. 7% ? - G84 0.C1.829 4 in?e]g . ?@]9 DOJObI;Ef/Zd M+H)

67 ‘ 1.83" 425
oo

‘ iy
68 a XA 1.65 411

69 P 1.93¢ 439
9
epteaSe
g W=

70 8 1.7 425
%'”
AN )

71 % 4.29 511
§ | L& 5
e
72 g - 4.08 554
ol |
73 {O 4.2 497
¢ | (P~
R . Q #
74 s 4.17 553
i Q s '
O
75 Eﬁg 4.01 538
76 R ° 4.09 510
|
S
[T} .c“
77 % 4.11 524

78 %, 3.4 567
o
J

79 % 4.04 496
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FF 86 1.89 479

1.799 501

~ N-N 87

~1.86" 475 O-N 88 a ,
/| FaF89 1.89 501 F~/ \ 90 1.33
woOReosfoes76Y / a 91 1. 79

G
522

491 10-1 0 ~ 92 G 1. 7PCTABT004/042820

~ GNON\ ~/ -61 WO 2005/063761 PCT/ US2004/ 042820
Exanpl e Structure HPLC Retention Mass Specs Nunber
ié ) TCose 9%,%{3&& M) 93 1ibr @ Re@ntioR® | T 11T MasaSRés
gl 19,9 95~ 1.759 501 NG, 1 8890betldalm
80 4 *rCf‘T | 3.56° 478
s
O
81 Q 429 723
.6\_(\‘-)
o
82 g 4.21 543
i ° I'
L
83 w5 1.748 499
Hy
o N/\N { \/ o]
g =
84 3 1.82% 491
85 1.778 501
86 1.8% 479
87 1.86° 475
88 1.A79g 501
89 1.8% 501
90 1.33% 522
91 1.79% 491
92 1.77% 467
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~ o~ o~

qgFF\ /N98 4.08 483
3.83 472 101 4.19 515 102 3.69 452 103 a "

woORoosro6s76d F 104 4. 32 529 \
WO 2005/ 063761 PCT/ US2004/ 042820 Exanple Structure
Number Tinme (mn) Coserved

HPLC Ret ent [

on I\/ass Specs

\

y T

~OF 99 3.84 472 100

105 4 492

3.61 525

\  POITAYS22/042820

,k JUJ tuo d \ N1 6 \ti‘“‘.nl d J.U
%&z@;‘? 0TS N | SRR B N o M
' 1.868 505
o
\Q\\\ S O o
94 °w,:;,/ a 1.848 511
Eér 0
95 o ) 1.75¢8 501
gér D ‘
96 A-Cr 1.888 527[M+2]
&<
97 . ] 4.19 531
QL
()
e
98 4.08 483
99 . ch 3.84 472
|
100 83 3.83 A72
Jw
101 4.19 515
ol
e
102 . & 3.69 452
%/:uw
103 . ~Ok 3.61 525
g [:?xo *
104 226 4.32 529
O
o
105 . QCH”_ 4 492
E o
Be

-62 -




111 a, 03.8 491 Nal 112 4.33e 573 113 a 3. 86e

484 Mr2] \ N a 114 >-F 4 513 115 4.22 549 ap\ | F
wbaoms/oasﬂslG .( 3.45 504 a\ N\ NiN a/ 1 1PCBUR3004/042820

488 .iNa 118 tea' 3.69 604 ol, -63 WO 2005/063761

PCT/U82004/O42820 Exanpl e Structure HPLC Retention

'W‘z% NS a1 HPLTCRIBEAIF 1) 11\@%48%@%
P 3?,\.56$ 120 a . ONSHD Bty [ | idbebrka iR
106 N_r@-( 4.01° 505
I
O
107 ] r@% 3.19° » 573
Q |
N o
u
108 ] /—®—<o 3.66° 504
O |
o
109 . L Lo 3.93 471
S
110 . 2.0y 3.78 490
o
ST
111 ; 0, 3.8 491
i
| o
SO
Q< - 4.33° 573
112 a :
|/N
SO
; 9 3.86° 484[M+2]
113 5 rQ |
|/N
JO
114 . Pess 4 513
o
115 ; vg@% 4.22 549
AL~
|/N
116 . A 3.45¢ 504
O |I’.)§° N
JI
] 2 3.23¢ 488
117 - ) QQS
118 =~ 3.69° 604
SO
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123 roll- 4 612 .noo 124 a a\ 3.8 559 125 3.85 490

\ iN 126 3.91 544 127 a 4.08 507 1283.85 510 it 129
wa286/06981 130 a !~~ 4.18 461 (N \ /N g | / 1BCTAS1004/042820

477 \ I iNqg |l / -64 W 2005/063761 PCT/ US2004/ 042820

Exanpl e Structure HPLC Retention Mass Specs Nunber

S i R A L A TS

122

Q_Q;:Nﬂm,b‘?r 554 served (M+H)
119 - 4.07 457
O
120 e § 436 561
o
ST
121 ; O 3.16 612
95y
e

~) 4.04 477

s

123 p& 4 612

124 ] b 3.8 559
ool
S
125 DO 3.85 490
O T
126 f‘“‘ 3.91 544
a O l’,lﬁo
: Jogs
127 . 4.08 507
QD\F
128 Lo 3.85 510
pe¥sted
O
129 goff 4.36 598
s
130 ] s 4.18° 461
O
Cl
SO
131 ; O 4.1 477
O =" "
|/N
®
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136 4.23 545 \iN 137 4.164 479 \ /N 138 ikF 4.23

561 G\ k N 139 0 4.14 519 N q 140 g N(-, O 4.34
w64005M63¥61 Cl 141 N~ ft~ O 4.01 559 142 q 4. 36CH482004/042820

FF\ "~O1l /N143 g\ o, 3.94 549 NNCOq/ 144 4

626 NNF FF g/ -65 W 2005/063761

CTESRARAT 0428205 trjtap] € ST Hplaveetbillen REt ENBIAT Specs
S NuRIRE S ,‘Nyft_be[ \T' me (i n) Ooﬁﬁ{ev(‘ﬁﬂnfw HReRed (‘ +H)
20 1\32J. = kfl\l:ll T \N Ij“:i’"% 4.46d 503
>§°
133 , O~ 4:37° 523
O I/,,L' -
134 ] O 4.12 495
o
135 O 427 556
o it
136 ] o~ 4.23 545
S
a ZH
137 ] . 4.16° 479
QL
138 o~ 423 561
ol
JT
139 ; 4 4.14 519
ol
JO
140 . et 4.34 547
o g—
[ WA
JO
141 o 4.01 559
. lli@.,
S
142 . ~OA 4.36 559
S
ST
143 . ~ 3.94 549
$ (oo
I/N HC~0
A0
144 . ~O< 4 626
S (%
u =N FFF
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146 a 3.61 568 OHa \ /Na/ 147 a, 'a 3.86 610

H c 148 3.42 574 149E 4 519 | H 150 3.98 608 151 5
wWo.206/065%1 CF~ \ | iN 152 ° 4.01 572 /| ~ ~a FPCY/USMOF042820
F153 a/ , FF 4.06 550 \ / N110 N p \ a 154 4.21
495 155 3.14 576 \ iN ~O 156 :i0O\Th F 3.16594 |/ 157

ON Befifh1#03] T Tgductife ' + 'Y BPLERetention Mass Specs
Number Time (min) Observed (M+H)
145 0 J@H’ 3.5 526
o
SO
146 . L. 3.61 568
g Iiv,k e
147 . O 3.86 610
ety
o
148 (CFQ*% 3.42 574
5
149 o 4¢ 519
o O l 11%0
SO
150 ot 3.98 608
o
JO
151 . EOM 3.76 554
Fouall
A
152 4.01 572
u N FF
153 ; QCH 4.06 550
QL
(A
ST
154 ; 421 495
N e -
155 1 Fo@oH 3.14 576
@ Q
156 . { 3.16 594
g l/ﬁo [Lb
157 . QQ 3.84 463
|
o D ’
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WD 2005/ 063761 PCT/ US2004/ 042820 Exanple Structure
Nunmber Tinme (mn) Cbserved

HPLC Ret enti

on Mass Specs

wORb(Hjo61B8 4.1 477 159 4.1 526

\

a 160 3. 24r694S2(di/042820

3.81 479 161 e 0 162 p/ Q, " 3.78 463 \ ~Na |l /
163 3.36 610 164 4.04 523 gyp' 165 , 3.7le 448 \
"N RdmAe6 4. 08 6@@ucture | Y [16MPPClketomtibn 168 R4 Specs
522\ b3, 4 §16 170 2.93 527 - 6012005/ 03T Lcrved (M)
EH uuﬁ%&(ﬂfﬁp: e—Structot HP-C—Retentro
Mass ecs |Nunber Ting (mnin) Ooser@ed (MrH) 171 32%7
561 172 3. 38 462}0
159 b 4.1 526
il
L7
160 O 3.24 594
uII d
JO
161 C<°”, 3.81 479
o O [l'l‘ .
G g
162 ) e 3.78 463
N
SO
163 o 3.36 610
164 % 4.04 523
.
165 3.71° 448
166 4.08 620
167 3.13 520
168 3.91 522
169 4 516
170 2.93 527
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173 q r (~ 3.94 455 174 4.11 552 175 pp 4.01 552
~I'SO 176 4.15 505 N 177 CO 3.82 455 N 178 4.21 515
WQZMsA62%1545 p F 180 q ~'\ 4.14 531 181 p ° FCHUR1004/042820
533 ~ 182 q _F%2.87 448 iN 183 q\~, 3.03 513 iN
-68 WD 2005/ 063761 PCT/ US2004/ 042820 Exanpl e

ST el n MVass er| Ti
s%rv glg(Ml-H) Pt m?ﬁe@ Lﬁ5!15928 6%?55?@?1&}1)

7.2
=

u. —I'\J—I' \ 1] T TN

o 171 3 561
o \*ﬁ
s
172 es 3.38 462
cr O g
173 ) 3.94 455

174 w s 4.11 552
" fg

175 %éj 4.01 552

176 ] r@-@ 4.15 505

177 ¥ 3.82 455

178 - 421 515
u I/@
e

179 ' {" 4.25 545
G
Boh

180 4.14 531
e
] O =N

181 @ 421 533

182 ] L 2.87 448
AL
183 . ~O-0 3.03 513
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a/ 189 4 509 190 3.7 504 191 ~ , F 4.27 599 192

3.5 449 r0193 3.8 484 \ | ONI /N a 194 3.8 498
wWoOKes¥ 06376 N 195 3.43 454 ~ \ | /N a / 196 N PCRUS3006/042820

468 \ | /Nal / -69 WD 2005/ 063761 PCT/ US2004/ 042820

Exanple Structure HPLC Retention Mass Specs Nunber

| nExgmple) Qoser vegudieH) 197 BPECRESuHLS 193Mas§’$pecs
177 Nugnbk99 4. 08 511 200 4.03 55ﬁmez(%n)3. 79 4?%sex%ed(M+H)
s 2 R, v 4 532
%o |
185 oy 428 539
el
186 “ )2
e 3.9 478
[l
3o
187 o 3.9 C 500
. y
ST
188 j o
‘ ~ rE 3.4 464
(A
§e
189 u “:f 4 509
O
190 _ o 3.7 504
.’.}*"
ST
191 . OO0 427 599
o
I/N
pe
192 . ~ 3.5 44
58 o
193 a /G
oy AL 3.8 484
i | 1)
§e
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15 C To a stirred solution of
2- benzyl - 4, 5-di chl or opyri dazi n-3(2H)-one (73.1 g,

waaes@esmeol ) in 1, 4-di oxane (700 nL) was addedp@B/UsLao¥n42820

solution of NaOwve in MeOH (72.0 niL, 315 nmol) at RT
under argon over 15 min. The resultant dark reaction

AT epﬂ%ﬁmﬁid'nr sedbaizyRa, stm&hl%r@ﬁldifzmﬁsmbvm was

evaporated and to the 20 Tesulta resi due was added
wat er (500 ni). The aqueous®ni xture was extracted with

met hyl ene chloride (4 x% . conbi ned organic
| ayers were washed with /q\f ( 300 nm.) and then
by saturated aqueous Na@ The organic

o) obi Rl i éﬂ%r?’ﬁﬁ in 'er&% § gff}%g() ol FPABHEID00 mL)

cru Ct was

RiHsiadi &I byOos (o 3? 3%alo Iﬁﬁiogrm RAOhirIERYip@foup iirrigight | ng
with 25 30% Et OAc/ hexanes to give the title conmpound,
’Bem@ﬂbmmlge 4. 9md., 336.fauhel) ey efdriznmamd Srgps gired 838120 The

Besplfind o BBoRRrsbEt S idsE L fnga e Byl e M

z:oﬁﬁnﬂed?%ﬂ: PISC.2%he fedbliorSthixtére Moas(tidn pdied mﬂﬂw&ﬂ@r (400
2005/ 0637 CT/ US2004/ 042820 244C. Pr epar ation of

ZHIB)eriElsdregﬂtant wpwmmﬁlyedfmkmw i, @agd thendiiergd. The

S0 flestod, FoIkd v e Shofatedebt 6 S liP o Stipr wasepppssgt ip the
‘Z:ﬁltth% thg%’lha Whé"dl;ié?i 1H%%c(u§9 Qveik-dt SBE o@’gﬁﬁﬁéht ROGPPRR) ke

under an atnosphere of argon.

mmmomd;aammmﬁdmmorapmﬂa(zw (ZHyrone1(38 g;n%‘}/) agpale yellow

nt | orous stirring, Na2CO3
g& H%l‘i@ Hgmﬁ%ﬁ\@l@gg é#gsol ved in water (90 ml)
was added to the suspension. A stream of argon was 10
bubbl ed t hrough this suspension for 10 mn. After this
12448, t Peephkaidn o2 Bphzd-Sdchiloro-dmathoxypgrilapine3@dk)ame
at 120C. The reaction was recgluxed for 3 h. After this
time, the reaction wasg,cooled to RT The reaction
m xture was then poured | ate 200 nl). The
| ayers were separated an r'\laqu $ m xture was
extracted wth EtCAc (1001nL X 3).” The conbi ned

AT RS IRCR e Lyt SO S 16
@8garmmoldpdr4-dmsanen@A0 mL) was added 25 wt.% solution of NaOMe in
MeOH (72.0 mL, 315 mmol) at RT under argon over 15 min. The resultant dark
reaction mixture was stirred at RT for 1.5 h. The solvent was evaporated and to the
resultant residue was added water (500 mL). The aqueous mixture was extracted with
methylene chloride (4 x120 mL). The combined organic layers were washed with
water (2 x 300 mL) and then by saturated aqueous NaCl (2 x 150 mL). The organic
layer was dried over MgSOy, filtered and concentrated to obtain the crude product.
This crude product was purified by silica gel column chromatography eluting with
30% EtOAc/hexanes to give the title compound, 2-benzyl-5-chloro-4-
methoxypyridazin-3(2H)-one (56.0 g, 78%) as pale yellow oil. HPLC : 3.19 min; MS,
M-+H = 251. '"H NMR (DMSO-dg, 500 MHz): & 8.05 (1H, s), 7.26-7.34 (5H, m), 5.24

QH, s), 4.15 3H, 5).
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concentrated under reduced pressure to obtain crude
product. This crude product was purified by silica

waqgebosmesemm chr omat ogr aphy eluting with 8% PCT/US2004/042820

Et OAc/ hexanes to give the title conpound,

2- benzyl - 5- (4- chl or ophenyl ) - 4- net hoxypyri dazi n-3(2H) - o

ne, (21.5 g, 82% as a white solid. HPLC : 3.79 m n;

MtH = 327. 1H NMR (CDC13, 500 20 MHz): 8 7.76 (1H, s),
7244€°. ( 2Prephratien 002-Bepzyl-5-@-ddoToplEnyh4-mejhoxypad 7zig S (2H)-
(3H, m 5.35 (2H, s), 4.10 (3H, s). 244D.

Prepar aP®n of

2- Benzyl - 4- chl or 0- 5- (4- chl or oghenyl ) pyri dazi n- 3( 2H) -

one O CI N N 25 C -75a60 05/06376

PCT/ US2004/ 042820 A i xt ur e Jjof st\@

2-benzyl - 5- (4- chl or ophenyRZ>~#€t ho ridazin-3(2H)-o
ne (13.8 g, 42.23 nmol) Ng PCC13 (20.0 nL) was

stirred at 75C for 4 @ e reaction mxture was

cool e o RT trate der r uced res

The r ekt BBl RN AR R bR a7 S5 fipe
r‘(tzb OMBS9 %Chc‘iﬁi@l) i mu&féqsg@ }%s gaa&rpcqbpm§(55s §I4 #@ﬁﬁ%n

and washed wi th wat er (3 x To thé sol
omdar areatmesshesel dﬁ@gOWbG@hQOIOphqmyI)boroﬁn@amé §18.7 g,nll9 6 mmol) was

Fidttd om0 e Petrobon P RE R T 2 Raenel -

X1iRLIvER)in white §(53111'L9i vs)é@ﬁddetdhg ek sioﬁ‘l @ﬁ[‘sﬁ’é%ﬁ’il Y Was

at 50C to give the title conpoun benzyl - ro-
Shubpked dhriooglo fhesushdnsyani fdazd mis Aﬁlei) ’Ehmtﬂne ( ﬂw&lagk waspaced in

B e s Bt o ssiongeuntgsd oy 33 b i fime, the

JI‘E&(QI'OQ vif'%)cooléd 4(7 R(FZ *I'he %%?_It} ’ﬁ%éé%as ﬂZeé'l }_ﬁoé@n&cﬁw&tﬂ (200

anb]o aTlm llajms wfere sepa1 ated and the aqueous mixture was extracted with EtOAc
4- h di n-4-vyl| id

TS T ARG I TRETAY 2

ZolEREY by Skl RERRREIN (2 406 BY) AR oisahid RY& RAZhEL

concentrated under reduced pressure to obtain crude product. This crude product was

purified by silica gel column chromatography eluting with 8% EtOAc/hexanes to give
the title compound, 2-benzyl-5-(4-chlorophenyl)-4-methoxypyridazin-3(2H)-one,
(21.5 g, 82%) as a white solid. HPLC : 3.79 min; M+H = 327. "H NMR (CDCls, 500
MHz): 6 7.76 (1H, s), 7.48 (2H, d, J=10.0 Hz), 7.40-7.45 (4H, m), 7.28-7.36 (3H, m),
5.35 (2H, s), 4.10 (3H, s).

244D. Preparation of 2-Benzyl-4-chloro-5-(4-chlorophenyl)pyridazin-3(2H)-

one

Cl
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3(2H)-one (7.0 g, 21.14 mol) in toluene (140 nL) in a
round bottonmed flask was added Pd(PPh3)4 (1.5 g, 1.3

waonisjoesmtler a stream of argon. 4-(4, 4,5, 5- Tet pam@iSkoph/042820

20 1, 3, 2-di xobor ol an-2-yl ) pyridine (5.63 g, 27.5 nmol)
was added subsequently. Under vigorous stirring,

Na2CO3y (xﬁgﬁﬁg@df ﬁﬁe&ﬁmh%hl%?@ph@hﬁ%@hﬂ&ﬁoiﬁy%&ﬁﬁg (29-one

nm.) was to the suspension.” A stream of argon
Wa3.8 lpuhhDe chrhéil) andyROCEAE0I0onLwag siireedfap 75°CLPr ¢fiha . ThEreaction
flask was then placed in an oil bath preheated .
TR Yigg C?an% f9 %ﬁ an&ﬁ%n%e{lﬁf?tt‘: ng”t‘ r‘?dé‘gF‘SRreF%JFe-@ﬁ?ﬁeSldue was
his L : . . AT
Fb0 34 i R elifand et @R I e A, TR A R i s
Vil teeedsamdavahedwithhveataqQ eols® thiy €Fo thaaslie fius abtagebdwiastndded
Et OAc 83 X_75 mL). The conbi ned OK$%%#Q)|§ ers r.e
PSAEA1 0L, e sisuitantniztine 1ES SoafAGuisa B ias i feagras
AQUEQL ST A e i€d §ol§pwg§‘%aséﬂgﬁ SithV8BH @ { QYRIL) WMRBe solid was
concentrated undér reduced pressure to obtain the
ahetti@riqariadu stcuunt bivén atrigeie tpgioe tet titlaonmonind,i 22bertzyl-4-chloro-

silica gel colum chromatography eluting. wth -76 WO
Zotsedersphenybeyidmand @b, reo(-2 &cﬁ%@@@&&%&%@é- HPLC:
j t he (ti:tleC i

%ﬁﬂ% ﬁ\_ﬁ;ﬂ_{(—@clh f’g&@gﬁe CRGla, 700 MHz): 8 7.73 (1H, 5), 7.50 (2H, d,

(B 0i0diz); 24y (AMYd, i768@.0H3( 24 (2H) €, J€10.0Hg), BH .38%3H, m), 5.39
white solid. HPLC : 2.89 min; MH= 374. 'H NWR

(@Bc93, 500 MHz): 6 8.50 (2H, d, J=5.0 Hz), 7.86 (1H,

s), 7.52 (2H, d, J=10.0 Hz), 7.28-7.36 (3H, m, 7.24
(2H, d, J=10.0 Hz), 7.09 (2H, d, J=5.0 5 Hz), 7.00

( . J=BepArition of2-BénkAd-(45dhlo enyye@yilin-aoy 1y ridazin-
52?4(2!41:: Ch—%orpgphenyl ) -4- (é’)zllri %i n-4l-2§/blql) pyr?i dazi n- 3(?’ -yone

N~ p NHB2N)@ne To a sol ution of

2- benzyl - 5- (4- chl or ophen -4-(pyridin-4-yl)pyridazin-

3(2H)- 10 one (7.0 g, 18.73 nmrthol) in tol uene (50 ni)
in a round bottoned flaskwas—a C13 (7.5 g,
56.25 mmol ) under a strea j /me flask was
placed in an oil bath greR at C.-After 2

hours, the reaction n(}:l g was cooled to RT and then
poured into crushed ite (200 g). The precipitate

f or medry\as; £ i1 ' . : dazin-
TSR L i
1H2ponel(A.0 gehl . b madd) indolyiene(ltfienk) inlagoveshpatomeed flask was

e PROEhIRCE S Hh 2 GrB shder sisgmyotausap. {4 Sghatgmetiyt
"Eﬁ-,@-dix&bo%c?laﬁb@l)%diﬂ%(ﬂﬁ g, 27.5 mmol) was added subsequently. Under
vigorous stirring, Na;COs (9.2 g, 86.8 mmol) pre-dissolved in water (25 mL) was
added to the suspension. A stream of argon was bubbled through reaction mixture for
10 min. The flask was then placed in an oil bath preheated at 120°C. The reaction
was stirred at reflux for 48 h. After this time, the reaction mixture was cooled to RT
and then poured into water (100 mL). The layers were separated. The aqueous layer
was extracted with EtOAc (3 x 75 mL). The combined organic layers were washed
with water (2 x 100 mL) followed by saturated aqueous NaCl (2 x 50 mL). The
organic layer was concentrated under reduced pressure to obtain the crude product.

This crude product was purified by silica gel column chromatography eluting with
-76 -
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284. 244G Preparation of
3- Chl or 0- 5- (4-chl or ophenyl ) - 4- (pyri di n-4-yl ) pyri dazi ne

wOl2005@631 N 20 CI A m xture of PCT/US2004/042820

5- (4-chl orophenyl ) -4-(pyridin-4-yl)pyridazin-3(2H)-one
(5.1 g, 18.0 nmol) and POC13 (20 nL) was stirred at
8% B0 AS/HBxankh & §i08ald Al d¥mMPoUhE, %&zyPS’-Qh—%Hlo%thﬁyl) 4-

and the POC13 was renoved by rotary evaporator
olpyaiin-aylgeridazint X 2Hyone W29 g 88V ds & whita splid HBLE : 208D min;

Byibe o v GSChotniRalied) il el 30 1%, 7.5
A ESOBTO AR B L 0, T2 AL PRI RE g 0. 50

dilgafiod (PHyE+19.0MEz)e S\B8BHdsW t h water (2 x 50 i)
foll owed by saturated aqueous NaCl (2 x 25 nL). The
organic layer was dried over MgSO4 and filtered

S e T T S S

conpound,y hl ¢r o- 5- (4 chl or ophenyl )-4 5
(pyridin-|4 )prlda2|ne (5.1 g, 9499 was obtained as
. €C: 2.01 mn; M5, MrH = 302. 1H NMR
,fN6 9.08 (1H, s), 8.56 (2H, d, J=5.0
, d, J=10.0 Hz), 7.09 (2H, d, J=5.0 Hz),
0.0 Hz). 244H. Preparation of
1-(5-(4- Chlorophenyl) 4- (pyridin-4-yl)pyridazin-3- 10
yl ) hydf@aa soletidh 6f NbidAR1-5N4-chlor&phenyl)-4-(pyridin-4-yl)pyridazin-3 (2H)-

(ol €187 S - RS ) Sk Tk BH b
SRR INVE 8296 RO (BB L ecled dF Bttt THARaR wallBdoka I oil

e reactl m xt ure was ux
Aixthpreheatdd a180CL Aftkb2 houm, the heactie@atixtare Wwasdodied ta®T and
otﬁm ed t RT and then concentrated to half of the

PyPoHP m&r eivehedrige 0Py Hisprpsipiéate fametyas celegtedhby
Froﬁ'&? Wi b A I{A%ﬂ:r %%O‘Q@)Sfollg&%? 9%?11}1 (5;3@?’5&1' d¥dina

red solid was co ecte rinse
t\I’aOﬁmn @heryat 40°C to give the title compound, 5-(4-chlorophenyl)-4-(pyridin-4-

yDpyridazin-3(2H)-one (5.1 g, 96%) as a white solid. HPLC : 1.37 min; MS, M+H =
284,

244G. Preparation of 3-Chloro-5-(4-chlorophenyl)-4-(pyridin-4-yl)pyridazine

N7 | cl
™ I S
_N

cl
A mixture of 5-(4-chlorophenyl)-4-(pyridin-4-yl)pyridazin-3(2H)-one (5.1 g,
18.0 mmol) and POCl; (20 mL) was stirred at 80°C for 2 h. The reaction mixture was
cooled to RT and the POCl; was removed by rotary evaporator to obtain a gum. This
gum was cooled in an ice bath and water (50 mL) was added. The pH of this mixture
was adjusted to 6 with aqueous NaHCO;. The resulting mixture was extracted with
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w th wat er . The solid was dried in a vacuum oven at
40C to give the title conpound,

wa-20G/063876chl or ophenyl ) - 4- (pyri di n-4-yl) pyri daz paT@s30%442820

ydrazine, (4.4 g, 88% as a 20 yell ow powder. HPLC :
1£1 mn;, M5, MtH = 298. 2441. Preparation of

e ) I
%Z’c éf @% ?IB 31@% nﬁ}ﬂe coﬁﬂaﬁf&g r?égdrﬁN bN- Klé/ﬂs Me&é—w@slé]it\ﬁlﬂggﬁ\lﬁ;%Z%( 50
200 F6I0BBEHy ﬁﬁifhtb&ﬁ@t@abﬂl@h@@iz(ﬁ x 6 md)THEe ¢rEaticgyer was dried

S o Ut | %gs g%é]g%g(? H%clngglhl arrsl1 gazgoell %a(i 8[) ié )( Upzosn &iaporatlon of the
é%wém& ﬂn&? é&fu%&h&féxé& s, dnd ye %&ﬁﬁblﬁlayé LREd- g@cﬁrosopﬂehﬂ) 4-

razi ne porti onwi se at under

Wﬂﬁmwﬂpﬁlﬁmﬁ Gﬁ Dgn94%hwasr elrtgined ns a wihide a@lei WABLC : 2.01
heated to refl ux_for 30 mn Af t

rEaMSoNLTH %007e HNATE (CBE seaoq 008 Ll 0ek 28 ity 1-5.0
ST AL S S f o0, L ES b Bty o

was coIIected by flltratlon mashed W th water (2 X
501nL) foll owed fy v/v) of hexanes/ether (2 5%
2#¥Ht o Prgpoxationeoft 1r&5r<é bhpmhﬂ!lyl) -4- (pyrldm-4-y1)pyr1dazm-
7-(4-chl hen )-8-(pyridin-4-yl)-[1,2,4]triazol o[ 4,
3- b]p;yﬁ’é'g (2H) - one (3. 759 91% as 1/ellow [
solid. HPLC : 1 67 mn; 324; 1H NWR
(DMSO-d6) 6 12.90 (1H, s) * d, J=10.0 Hz),
8.41 (1H, s), 7.44 (2H, o Hz), 7.32 (2H, d,
J=5.0 Hz), 7.28 (2H, d, N EXAMPLE 245,
Preparati on of
7- (4- Chl or ophenyl) - 2- (£
(pyridin- 15
4 yl) 3k hg:kﬁﬁll;%]sI(Mcﬁlb@cb%g{eﬂylwt(lbmydmdhﬂ)mﬂ(aﬁlﬁ (ohe, 16 Nmimol)
0 a sol uti
wa(s«dwnl\f@d appaifing C8-mlp\anddiydrazing I?OIIOIhYZdI%:‘FI(H Ay of B3

3;nmol) was added. The reaction mixture was stirred at reflux for 40 min. After this

time, the reaction mixture was cooled to RT and then concentrated to half of the
original volume under reduced pressure. The resultant mixture was diluted with water
(100 mL). The yellow colored solid was collected by filtration and rinsed thoroughly
with water. The solid was dried in a vacuum oven at 40°C to give the title compound,
1-(5-(4-chlorophenyl)-4-(pyridin-4-yl)pyridazin-3-yDhydrazine, (4.4 g, 88%) as a
yellow powder. HPLC : 1.01 min; MS, M+H = 298.

2441.  Preparation of 7-(4-Chlorophenyl)-8-(pyridin-4-yl)-[1,2,4]triazolo[4,3-
b]pyridazin-3(2H)-one

Cl
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b] pyri dazi n-3(2H)-one (150 ng, 0.46 mml), prepared as
described in Exanple 244, in DV (3 nL) was added

wé2a336§80 ng, 0.58 mmol) and 2-chloro-5 20 PCT/US2004/042820

(chl oronet hyl ) pyridine (90 ng, 0.556 mmol ). The
reaction m xture was stirred at 70C for 15 nmin. After

this Woﬁ%?@@ﬂ?&élﬁ%ﬂ@@ca@&ﬁbﬁﬂuﬂlﬂaﬁﬁ @) ¢ bsipess 71

wth water The resulting solid was collected

lnyméh) wtas addesinl -Ene- cm@ophmw bfmydidor-4-yhasridazin-g vy dipzine (3.8
¥§5§ mngcﬂggﬁglﬁlg}lﬁ}%et un ert a%eat}nogéh%rg gtng%gon dThe reaction

%nl;z&ﬁ@ B Héa@&yt'b'rgﬂ& f%rEb)nﬂEt e} t1s (iR The irékcfiol Inixtlre was
4tr|azoo[ , b] pyri dazin 25 3(&;? one, (110

ryoleS RRT, arsl snby@jubmlv swicentratedPuder redluge prissuraVs, obkina gum

qufdﬁ?cé v%ge%g\l gge % L3 égd( %Qg %@.}s};ﬁmg sggd Wa§ go\}%@d by ﬁ14rat10n
%&%&Q@%ﬁ @%ge?@ k Lf!@%{;ﬂ%)ﬁé%ﬁ@ By ’1 (1J(H/v) Qf 11é>)ra'§1e9eﬂﬁé]) q(:z x 50 mL) to
Givelthd €t1€ ccbin))ound5 7{4—cbk)kbpm)1yl)-ﬁxmafkﬂlﬁ -295-[5,2, 4]tr1azolo [4 3-

Preparation

ﬂlzmdeﬁmoi(%ﬁbréﬂs/ (3 T840 iyl W Pl HBTGy ki G mins M$ N =
2Qyi%%_ gjfzgudgldg'(égﬁ%d Q[ﬁl ’Sg,ﬁ\,\ (ZTﬁlﬁokﬂ&\? Hy). 841 (1H, ), 7.4

$\2Hl &e18.0aHz), 7.32 (2H, d, J=5.0 Hz), 7.28 (2H, d, J=5.0 Hz).
(4- chlorophenyl) 2- ((6 (chloro)pyrldln 3-yl) et hyl) -

(pyrl din-4-yl)-[1, 2, 4]”E ﬁﬁ b] pyri dazin-3(2H)-o0

ne (30 ng, 0.0667 m nol);, prepaﬁed as described in

Epadpiratiéd of 74@11:%Nﬂﬁbﬂsﬂwyd(mmoaepymmaﬂ-ynm(eﬂlﬂ) -$d(Ppyridin-
was heated to reflux. After h, the sol ution was

cooled to RT. 41’11)6[152943]&1(1&1%0%3@@!?“13% @Bh@st r at ed
under reduced pressure. The reside, wgs purified by
reverse phase HPLC to give th%ﬁL%giEZQQmpound
7-(4-chl orophenyl) - 2- Y 0) pyri di n-
3-yl)nmet hyl)-8-(pyridj f 4] triazolo[ 4, 3-b

ri dazi n- 3( 2H) - one, (1$ gLé%%]as ayell[ow Tpy
solid. HPLC : 1.41 min N458; 1H NMR (CDC13) 8

8.63 (2H, d, J=5.0 hg),8.23 (111, d, J=5.0 Hz), 8.17
(1H s), 7.58 (1 H,@~3#10.0 Hz), 7.33 (2H,

To a solution of 7-(4-chlorophenyl)-8-(pyridin-4-y1)-[1,2,4]triazolo[4,3-
b]pyridazin-3(2H)-one (150 mg, 0.46 mmol), prepared as described in Example 244,
in DMF (3 mL) was added K,COs (80 mg, 0.58 mmol) and 2-chloro-5-
(chloromethyl)pyridine (90 mg, 0.556 mmol). The reaction mixture was stirred at
70°C for 15 min. After this time, the solution was cooled to RT and diluted with
water (20 mL). The resulting solid was collected by filtration and the crude préduct
was purified by reverse phase HPLC to give the title cémpound, 7-(4-chlorophenyl)-
2-((6-chloropyridin-3-yl)methyl)-8~(pyridin-4-yl)-[ 1,2,4]triazolo[4,3-b]pyridazin-
3(2H)-one, (110 mg, 52%)), as a yellow solid. HPLC : 2.61 min; MS, M+H = 449; 'H
NMR (CDCls) & 8.62 (2H, d, J=5.0 Hz), 8.43 (1H, d, J=5.0 Hz), 8.19 (1H, s), 7.33
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d, J=10.0 Hz), 7.23 (2H, d, J=5.0 Hz), 7.09 (2H, d,
J=10.0 Hz), 6.47 (1H, d, J=10.0 Hz), 5.08 (2H, s),

W@ .2008/0681d1 s). 20 EXAMPLE 247 Preparation of PCT/US2004/042820

7- (4-Chl orophenyl ) -8-(pyridin-4-yl)-2-((6-
(trifluoromethyl)pyridin-3-yl)nmethyl)-[1,2,4]triazolo

[(4137 BL Ndaz b - 3( Nely) = I

G SR 0730 AR rine g METE - Nozuly fobou! dlpClo. s,
B 1AQehkpr ophenyl ) - 8- (pyridin-4-yl)-[1,2,4]triazol o 4,

3 b] pyridazin-3(2H)-one (1.1 g, 3.4 mol ), prepared as
described in Exanple 244, K2C03 (940 ny, 6.8 mol),

and 5-chl oronet hyl -2-tri ﬂgﬁtzmé' pyridine (800 ng,
4.1 mol) in DW (8.3 nlL)" was heated at 65C for 40

ﬂl’ﬁpaﬂftt(mroft7h(4SChlorprhédylé)-i»((ie(lduhethsrlaMOmithﬂ-a-ﬂ)lﬁIthyl) ~8-
The reacti on m xtur partitioned bet vveen wat er and

Et OAc. Th e(p&srlgmrmyl) Hy%f*]tgley&?lée%alpy\xw%h Grengat er
and saturated agqueous NaCl. The o ﬁnlc/layer was
dried over magnesiumsul fate, f er eg_ahd
concentrated under rngduced ﬁuﬁttﬁijjy$hb crude
product was purified giligca | colum
chromat ogr aphy el utin N
title conpound, 7-(4-
chl or ophenyl ) - 8- (pyri
pyridi n-3-yl) nmet hy
[1,2,4]triazol o[ 4, 3-b] pyridazi n-3(2H)-one, (1.25 g,
76% s nAxiyied éﬁ)?A(ASciﬂbﬂmphéﬂBiﬂ.)Q ((6 (Ehlado)pymﬂinwsyl)ﬂWﬂaIyl#-S-

(mgr@‘dm j}-yl)_-[@gg tr142Q10 ﬁ4z3 -b]y,;qsl -égz}%)goneﬁgg mey 0%6? I1:.1;Pnol)
1ﬂf'%}ﬁarefl'_i}Gssde ib(?‘(];l (m E§arilﬁafé22§151§l) lg,g a‘ﬁiéﬁg}éxp\ e in \%atgls(l 0 mL)

Ryayrarbit@reflk. After 8 h, the solution was cooled to RT The reaction mixture
7- (4-chl or ophenyl ) - 8- (pyrldln 4-yl)-2-(
(Was qon%xt@teémﬂm) 15 gRGediressuss| )Thétrwlqwaqp%lf@dbjy reverse phase

tI[IP]?CZ, ? gwé 4heg‘utpé cﬁﬂduﬂﬁﬁ—&-&lgg)ﬁhe&%ﬁ?-(d&(d1methy1am1no)pyr1d1n—
3-yD)methyl)-8-(pyridin-4-y1)-[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one, (17.5 mg,
57%) as a yellow solid. HPLC : 1.41 min; M+H = 458; 'H NMR (CDCls) & 8.63 (2H,
d, J=5.0 hz), 8.23 (1H, 4, J=5.0 Hz), 8.17 (1H, s), 7.58 (1H, d, J=10.0 Hz), 7.33 (2H,
d, J=10.0 Hz), 7.23 (2H, d, J=5.0 Hz), 7.09 (2H, d, J=10.0 Hz), 6.47 (1H, d, J=10.0
Hz), 5.08 (2H, s), 3.07 (6H, s).

4-yl1)-2-((6-(trifluoronethyl)

EXAMPLE 247
Preparation of 7-(4-Chlorophenyl)-8-(pyridin-4-yl)-2-((6-
(trifluoromethyl)pyridin-3-yl)methyl)-[1,2,4]triazolo[4,3-b] pyridazin-3(2H)-one
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| CF3 N NN N>-- O C 20 A solution of
7-(4-chl orophenyl )-8-(pyridin-4-yl)-[1,2,4]triazol of 4,

wa@-2005]06y761 dazi n- 3( 2H) -one (32.4 ny, 0.1 mmol), POTAS2008/d42820

as described in Exanple 244, K2C03 (56 ng, 0.4 nmmol),
and 2-chl oronet hyl -5-trifl uoronethyl pyridi ne

hydr ochlntige of A.(4- Hﬂor(ﬂrhénﬂﬂ@l@yﬁdinﬂhﬁ) (102 4tHkol¥@S -

heated at 65C for 2h. a simlar procedure as
dﬁpmdahaﬂ%flﬂ)-ﬁnaﬁbl €, 3147nmbl),q9rcpaxctbaqodasduhﬂd indgxample 244,

m QagQ é-ghe C )ude f Fﬁgg%% %ﬁg{um;ome ﬁi;yrlglﬁg (830% mg,

y{l gglrl% gﬁbgﬂgqsgs @%ﬁ% héitdlr 4650 1o 40lchin{ Wilef IHORRABEME

[sbliof]wasicazlet of RT3Thd mactiatamixiu®(v2id)paditened Batwegd waser and
3 eI oW Z%ml | d @ggLs%pgltemzwgeq%thV\%éro /sg@&tﬁ(%? %ﬁlquegus NaCl.

8{_1&320 éihécgﬂa;% 1\8§s cﬁri?edgﬁl?)e glg%qgﬁ?% éﬁlfa?%ﬁ%?:ef Eaﬁg%én%&%ted under

. Reépd pidsoure OfThe crude product was purified by silica gel column

(7-(4-Chl h | 3- di I 1,
peACE R G L A 51)%%4162/@@5’@ (0 Hive i -

PhdjoRieplynis:hiabte o2 B i Pmeyryrigingdyhmettty, |
31,24 |z b4, B bi@yridaidh- I(BH)bﬁ@ (ltrgS g076%»1ﬂm ellow ﬁﬂﬁir ediPLC :
as described in Exaq‘glle 244,

.zmsbnm MRGVEHr 55 B XM GIPER) D 8 S010 415 00598 Dh R Y Aba, I

SI |1n (%?W( 6?@%3 rzggé‘i FSP%Z-}EIE ﬁ34 (m, 2H),

cr velan g9 was bqu The crude’ product was
pur|§| Jg%}@}gy r(eveFZe phggg HPLC to give the title

((:orrpognd -((7-(4-Chl or ophenyl ) - 3- oxo- 8-

pyridi n-4-yl 1,2,4]t dazi n- 2( 3H) -

') met hyl) bexzznm[ tril e] (EEWE‘? z}sgbllpz{ei I g\fvl gol i(dH) d
'("Z"—CJ RT: %)lfégamtﬁn Mﬂ411ﬂ&%{)hlﬁ&lﬁ)ﬁp%ﬁ@&l$yl)-%(@ 23

Ha {rifbidrometlid) pyvetidid-2=yIpm ethih)- [12{;5”1'15&03&4,@@]pyrlda;m-?a(ZH)-one

A solution of 7-(4-chlorophenyl)-8-(pyridin-4-yl)-[1,2,4]triazolo[4,3-
blpyridazin-3(2H)-one (32.4 mg, 0.1 mmol), prepared as described in Example 244,
K,CO3 (56 mg, 0.4 mmol), and 2-chloromethyl-5-trifluoromethylpyridine
hydrochloride (37 mg, 0.4 mmol) in DMF (0.4 mL) was heated at 65°C for 2h.. Using
a similar procedure as described in Example 247, the crude product was obta’ined.

The crude product was purified by reverse phase HPLC to give the title compound, 7-
(4-chlorophenyl)-8-(pyridin-4-yl)-2-((5-(trifluoromethyl)pyridin-2-yl)methyl)-
[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one, (27 mg) as a yellow solid. HPLC RT: 2.78
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2H), 7.21 (m 2H), 7.08 (m 2H), 5.25 (2H). EXAMPLE
250 20 Preparation of

wa-200s/063moxazol - 5-yl ) benzyl ) - 7- (4- chl or ophenyl| pe8AISpor 042820

din-4-yl)- [1,2,4]triazolo [4, 3-b]pyridazin-3(211)-one

iD NNNN N--- 0 C -82 W 2005/063761

RETH. WBRQO4/s84 226D01,)Ps 8RAIQNIEHNS. ’
T oot g [ NACEYT ) Dok sgl O SR {2, 824 Gy 11, 791
din, 3H)47.8&7hyl (ph §RY) 5.45Hzol e (4.0 g, 25.13 mmol) in
carbon tetrachloride (125 nlL), N bronosuccinim de

(4.47 g, 25.13 mmol) and benzoyl 5 peroxide (0.12 g,

0.50 nmol ) were added. Th@af t4440 m xture refl uxed

for 1 h. After this tinE%DEgEFazél?i on m xture was

t Reeparatibe df 4-¢(7@oGhloeopienyl)8-ox@84pyridive4-8t)-[1,2[4leriazolo[4,3-
filtrate was concentrated and the residue was purified

by silica gel Rp¥edazsgr@HyDerethyiipogppitrile

hexanes/ Et OAc to give the title cospound, 5-(4-
(brononet hyl ) phenyl )i sgxazol e, A
solid. 1H NVR (CDCL3)N” 6510 18-N30 \a
7.78 (d, J = 8.3 Hz,
6.54 (d, J = 1.7 Hz,
Preparation of
2-(4-(1soxazol -5-yl)Db | )-7-(4-chl orophenyl) - 8-
(pyridin-4-yl)- [ ®©72,4 triazolo [4,3-b] pyridazin-3
(2H) - ope .O.N N N O 5 cj. Asolution o '
72 - oh el eht4 Sty rmsal it o 2T b b fedieti o,
FpRidavinl s{amiand (94 #he € ndiolf i -_
agp}gescri%eﬁmi n gxarr%l e g%fﬁo?ﬁ&&%ﬁ(%gé?gi%d 11?%?%{)1%@44,
K6l0; (82 dhg 0(58-nitnp ) naoddet -bydn).ge heolybiitrsle X 22 mlge0.626 Gbnd) in

11.12
DMF (1 mL) was heated at 65°C for 2.5 h. Using a similar procedure as described in

73 = 2.2 Hz, 1H),
750)%d, J = 8.3 Hz, 2H),
%1 (s, 2H). 250b.

Example 247, the crude product was obtained. The crude product was purified by
reverse phase HPLC to give the title compound, 4-((7-(4-Chlorophenyl)-3-0xo-8-
(pyridin-4-y1)-[1,2,4]triazolo[4,3-b]pyridazin-2(3H)-yl)methyl)benzonitrile (27 mg)
as a yellow solid. HPLC RT: 2.45 min; M+H = 439; 'H NMR (CDCl5): 6 8.63 (d,J=
6.04 Hz, 2H), 8.21 (s, 1H), 7.63 (d, J = 8.2 Hz, 2H), 7.49 (d, J = 8.2 Hz, 2H), 7.33 (m,
2H), 7.21 (m, 2H), 7.08 (m, 2H), 5.25 (2H).

EXAMPLE 250
Preparation of 2-(4-(Isoxazol-5-yl)benzyl)-7-(4-chlorophenyl)-8-(pyridin-4-yl)-
[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one

\ |
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mmol), in DVF (23 nlL), were added. The resulting
m xture was heated to 60C. 20 After 2 h, the reaction

waiadseszenas cool ed to RT and partitioned bet weenwusaioen42820

and EtOAc. The organic | ayer was separated and the

aqueous Iayer was extracted with EtOAc (2 x 200 ni).
co er

e e b e

resi due was purlfled by siljTs e'\ﬂolunn

chr omat ogr aphy usi ng hexans R :10 to give the

title corrpound 2-(4 25

Ay S g b

Itétﬁﬂamomaé (128 15D), II\ﬂbrddRichdﬁ:ﬁmui’e @447ng 125. 18BnmbBng beﬂ;am
1H NMR (CDC13): 6 8. 62-8. 64 8.29 (d

peroxide)(0.18 26 5@§nmgg])|)were ggie@so 9 }lb@g-p@licture reﬂ]uxe& for 1 h.

j&” g%zg 04/ 4&?&%@&% d(Vg.ﬁ th‘él:n go ékd_%fﬁf@@e%a%é% rehﬁ&i filtered.

m fili£at® ol Goncbnia8d nd-he rédllue Wasyurifidd by siicaeHz,
1H), 5.25 (s, 2H). EXAWPLE 251 5 Preggrahon of

ehyomatogyaphydntig yith bewagy/FIOAY to.give tedileeappuad, Godr
Tbrorgordeithidmhtiis b o822 8 ok 4 SRR HCES, W L2 B Of 5

504@( Pronpaet fyyy, ypReay) 3 kSQa20he7.50.0d,Br- 8 Bl Hz, OHT06.84 (d, ]

i on of 3- 4 “met hy phenyl)lsoxazole (prepared
aslﬁg&LﬂH@whihﬁeZHhethods) (1.95 g, 12.25 nml) in
carbon tetrachloride (60 nL), N-bronosuccinimde
(2.18 g, 12.25 mmol ) and benzoyl peroxide (0.059 g,
%8%? rwxﬁoiazifﬁgs@ﬁ%f- 1)b@i.29t1w:§4-&ﬁfowmyi)cg- 1
h. e reaction mx was t en cool ed to room
t enper afpyridid-8-ydpfl,2,4]trierdd[4,3Fhjpyridazitad@Hjemne

concentrated and the residue was p Hflgd by silica
gel columm chromat ogr aphy el xanes/ Et OAc
to give the title ¢ nd, 3¢ (4

(brononet hyl ) phenyl )|l soxazgf e 0.6 g) as a white
solid. 1H NVR ( CDCL3)X . d, J =16 Hz, 1H),
7.83 (d, J = 8.2 Hz, B0 (d, J = 8.2 Hz, 2H),
6.67 (d, J = 1.6

Ci
A solution of 7-(4-chlorophenyl)-8-(pyridin-4-yl)-[1,2,4]triazolo[4,3-

| b]pyridazin-3(2H)-one (3.0 g, 9.27 mmol), prepared as described in Example 244,

K>COs (2.56 g, 18.53 mmol) and 5-(4-(bromomethyl)phenyl)isoxazole (2.65 g, 11.12
mmol), in DMF (23 mL), were added. The resulting mixture was heated to 60°C.
After 2 h, the reaction mixture was cooled to RT and partitioned between water and
EtOAc. The organic layer was separated and the aqueous layer was extracted with
EtOAc (2 x 200 mL). The combined organic extracts were dried over magnesium
sulfate, filtered and concentrated. The residue was purified by silica gel column |
chromatography using hexanes/EtOAc 1 :10 to give the title compound, 2-(4-
(isoxazol-5-yl)benzyl)-7-(4-chlorophenyl)-8-(pyridin-4-yl)-[1,2,4]triazolo[4,3~
blpyridazin-3(2H)-one, as a light yellow solid. HPLC RT: 2.64 min; MS, M+H =
481; 'HNMR (CDCls): & 8.62-8.64 (m, 2H), 8.29 (d, J = 1.8 Hz, 1H), 8.20 (s, 1H),
-83-
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Hz, 1H), 4.53 (s, 2H). 20 251B. Preparation of
2-(4-(1soxazol - 3-yl ) benzyl)-7-(4-chl orophenyl) - 8-

wopyosiodsei4-yl ) - [1,2,4] triazolo [4,3-b] pyri #azius2@4/042820

(2H)-one NO NN\ I O \ ~-N C -84 WO 2005/063761

PCT/ US2004/ 042820 To a sol uti on of

77 (A hl-og ophenyd, )7 8- ((dIOYHEm Hz42P1j Y: 3[3](d2J 4Rt Ha23)0F 42 (m,
3 b] yrlda2| n- 3( 2’ H)-one (0O 834 m’ml% prepared

bRt S b 61 2904 = L KRS 2ot anal

carbonate (0.23 g, 1.67mmol) and 3-(4-

(brononet hyl ) phenyl )i soxazole (0.248 g, 1.04 m nol)

wer e added. The resul ti ngxAMPrEs was heated to 65C

After 2 h, the reaction m xture was then cooled to RT

anBrepiaratiedefd-(4(150201-3 3Dbenty))-7-(hrehlozophenyht-8-(pyridin-4-yl)-

Zaueous NG . THodneanel kN Fden PN G, o

magnesi um sul fate, filtered and eencentrgted under
reduced pressure. The residue s 1ed by ~colum

)
-{j4- Bhl or ophenyl ) - 8- (pyri di n- 4

(isoxazol-3-y|5benzy|)
o} Byri dazi n-3(2H)-one, as a

-yl)-[1,2,4]triazolo

light yell ow solid. RT: 2.60 mn; 1H NWR

(CDC13): 6 8.64 (a) 1.1 Hz, 1H), 8.63 (d, J =1.7

FE, 1FD 8.45 (d, J = 1.7 Hz, 1FD 8.20 (s, 1H), 7.80
8.2 Hz, 2H), 7.50 (d, J 8.2 Hz, 2H), 7.34

e

d g€eprding to nethods

and procedures above: NUNbes Structure HPLC

Retention Mass Specs Time (mn) bserved (MiH) 252 N
FF 3. 28, 48dlution of 3-(4-methylphenyl)isoxazole (prepared using literature

methods) (1.95 g, 12.25 mmol) in carbon tetrachloride (60 mL), N-bromosuccinimide
(2.18 g, 12.25 mmol) and benzoyl peroxide (0.059 g, 0.245 mmol) were added and the

mixture refluxed for 1 h. The reaction mixture was then cooled to room temperature
and filtered. The filtrate was concentrated and the residue was purified by silica gel
column chromatography eluting with hexanes/EtOAc to give the title compound, 3-(4-
(bromomethyl)phenyl)isoxazole, (0.6 g) as a white solid. 'H NMR (CDCls): & 8.48
(d, J=1.6 Hz, 1H), 7.83 (d, J = 8.2 Hz, 2H), 7.50 (d, J = 8.2 Hz, 2H), 6.67 (d,J = 1.6
Hz, 1H), 4.53 (s, 2H).

251B. Preparation of 2-(4-(Isoxazol-3-yl)benzyl)-7-(4-chlorophenyl)-8-
(pyridin-4-yl)-[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one
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V1" 1 I N~O\ /N 253, 2.94 423 254 \ aF 3.34 498 \
~N255\ 1 I o, , 2.12 492 \ ~-NI| al / -85 W

waQen/es8761 PCT/ US2004/ 042820 Exanpl e Number PCT/US2004/042820

Structure HPLC Retention Mass Specs Tinme (mn)
bserved (MHH) 256 2.64 480 ,mo \ N X/ [/ 257 NN

B T
DhRridhlzih- HIHMS0: (027 B &R BBy, pispared @s descBBedBIExampleN244,
in DMF (4 mL), potassium carbonate (0.23 g, 1.67mmol) and 3-(4-
(bromomethyl)phenyl)isoxazole (0.248 g, 1.04 mmol) were added. The resulting
mixture was heated to 65°C. After 2 h, the reaction mixture was then cooled to RT
‘and diluted with EtOAc (200 mL). The resultant solution was then washed with water
and saturated aqueous NaCl. The organic layer was dried over magnesium sulfate,
filtered and concentrated under reduced pressure. The residue was purified by
column chromatography eluting with hexanes/EtOAc to give the title compound, 2-(4-
(isoxazol-3-yl)benzyl)-7-(4-chlorophenyl)-8-(pyridin-4-y1)-[1,2,4]triazolo[4,3-
b]pyridazin-3(2H)-one, as a light yellow solid. HPLC RT: 2.60 min; "HNMR
(CDCly): & 8.64 (d, T = 1.1 Hz, 1H), 8.63 (d, J= 1.7 Hz, 1H), 8.45 (d, = 1.7 Hz, 1H),
8.20 (s, 1H), 7.80 (d, J = 8.2 Hz, 2H), 7.50 (d, J = 8.2 Hz, 2H), 7.34 (m, 2H), 7.23 (m,
2H), 7.10 (m, 2H), 6.65 (d, ] = 2.2 Hz, 1H), 5.26 (s, 2H).

EXAMPLES 252 TO 272
The following Examples were prepared according to methods and procedures
above:
Example Number Structure HPLC Retention Mass Specs
Time (min) Observed (M+H)
252 ~ 3.28 482
I {o]
SN i v
253 ~ ) 2.94 423
O
| =N {
SO

254 e 3.34 498
g ‘Q,:
|

255 . §:Q§—a«, 2.12 492
2 I d 1] °

o
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p/ 265 2.29 482 \ -NQ/ 266 3.32 492 267 o, F

2.96 432 268 _ 0 F 3.31 466 o0 -86 WD 2005/063761
wWOeCHsWe2e04/ 042820 Exanpl e Nunber Structure HPCTUS2004/042820

Retenti on Mass Specs Tinme (mn) Gobserved (M+H) 269

2.72444 iN 270 3.33 515 271 ~o, Ca 2.58 499 iN

2Fam ber? ﬁl‘l% M‘q-tH‘f’ ﬂt@%@“ 0N Q¥fass Specs
AU b CISRR: S S SHRE o Al
- CF3 2% N NG ; N- A Prepa|2 on of | 480
2- Benzyl - 5- chl pr o¥4¢ 2> chl orlophenyl ) pyri dazijn- 3( 2H) -
one 0 ON NJ g
257 - ~O-Q 2.37 : 481
|
S Iiﬁ 0
258 —~ Y 2.68 498
|
X ILE o
259 OO 1.64 480
|
o
260 ~ 2.23 419
d o
™ [/'!l
261 - ~O< 2.63 481
I O
N Iiﬁ%
262 ) FQ_: 1.99 440
I e}
S Ii,n
263 2.89 454
264 ~ 2.68 481
A Do
LA
265 ~ 0 2.29 482
|
N ’ix#o
266 _ —~- 3.32 492
x I /}o
[
267 . ) 2.96 432
x l /%o
LA
268 & 3.31 466
-
S
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Cl 10 To a m xture of
2- benzyl - 4, 5-di chl or opyri dazi n-3(2H)-one (30.6 g, 120

wanisjog3el epared as descri bed in Exanpl e 244A, PCT/US2004/042820

4- chl or ophenyl boronic acid (20.6 g, 132 mmol) and
tetrakis(triphenylphosphine)palladiun1(Sg, 4.3 mmol )

wa an ajgueous CG3 |sol uf

',mérﬁ%lg?\gﬁnﬁe?m NSgugtiifder 4h ’E}i‘z@é{g o Masg e

6
t | on m Ve LJ'J!;!Q Was-2 ﬂ(%gq:\vrq: M+H)
sact|i on vva?f hen aI Ilowed t 444
tly poured into|water
ure was extracted with

l\ﬁ 200E L OGR2R761

rol)— The—trea
argon 3% 16 h|
cool to RT and
(200 m.). The

F-OoAe—{3 150
PCT/ U 04/ 042
Wi th saturated

dri ed over Na2

or ganlg \éayers were washed
The organic | ayer was
land concentrated under

ed—th SYyTrup Twas
d the ?é?ul ting|sol uti 61%9

ild precipitated. |The solid
washed 5 with hexanes,

and t@@ triturat ed WI/_@,EI C- hexgpygs to glfve the493

title conmpound, 2¢¥
benzyl - 5- chl orjo- 4- /Jchl or ophenyl ) pyri dazi n{3(2H) - one
(12 g, 30% as| a-mHite powder. LC/MS (nethod A,

general procedure): RT=3.81 mn, (MH)+ = 331. 273B.
Preparation of
5 ChI or 0- 4- (4- chl or ophenSKAMPLEZBn- 3(2H) -one CI O NH

2. pEFeRrated of SRSt amesep ey Dy g loBS: -lozphpy)-
e (10. 2gm 30[1§z,mmhiolb[a,3-pjpy@ﬁﬁz{nl§¢ Hilonenas added

al um num chl oride (10.3 g, he m xture was
stirred at 50C for | h. After this ,C[:he sol ution

was cooled to RT,clandyt he reacti xt'Ut e was pour ed
into water (200 ni). @ ')L;Btlon m xture was

extracted with Et QAc Q The conbi ned
organic |ayers were washg WIth saturated NaCl . The

zZ

organi c |layer was dri edgfNaz5) filtered and

concentrated. The resulting resi due was triturated
w th Et QAc- hexane to give the title corrpound

3778 s R o by s -
RT=2. 9lom@ N, (|va)+ = 241: 20 273C. Preparation of
3,5-Dichl oro-4-(4- chI or ophenyl ) pyri dazi ne

e

To a mixture of 2-benzyl-4,5-dichloropyridazin-3(2H)-one (30.6 g, 120
mmol), prepared as described in Example 244 A, 4-chlorophenyl boronic acid (20.6 g,
132 mmol) and tetrakis(triphenylphosphine)palladium (5g, 4.3 mmol) in toluene (300
mL) under an atmosphere of argon, and was added an aqueous Na;COj solution (2M,
66 mL, 132 mmol). The reaction mixture was stirred at 100°C under argon for 16 h.
The reaction was then allowed to cool to RT and was subsequently poured into water

(200 mL). The resulting mixture was extracted with EtOAc (3 x 150 mL). The
-87-=
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Cl G N N C A suspension of
5-chl or o- 4- (4-chl or ophenyl ) pyri dazi n-3(2H) - one, (6.8

waQ 20386261 nmmol ) in POC13 (14 nL) was heat ed at PCD@S2600/042820

lh. After this time, the reaction 25 m xture was

cooled to RT The reaction m xture was then _

CoREd @tac e wdr€ AdSRd wikl 8SH8 -aglpIélﬁs e d t]!ﬁ? %@%mc
partitioned between Et OAc and water. The aqueous [ayer
viaxer aves deied eveniNa:A Ot fileed ahdeb@Oentiajed vbder mdnéddeessure. The

DRSS Rt TR Ml i dan dookneine spfution kept
s %ﬁﬁvﬁ@@ﬁﬂ’iﬁ?r aﬁt tedThﬁleoé'oﬁﬁ%ag chbRY&Ed g@?ﬁreagi{r)h ashed

(Na2s&™4), filtered concentrated to giv _ _
cwittpleexadss, 80 tlincthiburated Mth(momtd-lmendsml_cj ﬁhé?d(&}hé Itiﬁagbﬂ%‘i;)und, 2.
S a ff-whj ol i .9 g, .969. met ho :
%’?@Hégcwrﬁ;‘l-z v rpp_er%%@yn%azznré Hpmed? & 3&n) of a white
sofxlz = (4= ghl ] i =y azine
E TR N fothod 2 BERRRIGHRED 1ER Br i APy 22341
3, 5-di chl oro-4-(4-chl orophenyl ) pyri dazine (2.56 g, 10
b) ﬂn di oxane (36 nL) at RT was added_hydrazi ne
[%_3 - mPreparatigm of xEChlgrozid-¢ehlorpphenr) pyrddazind (2 hongs
heated to 70C for 2h. After cooling to RT, the
reacti on was concentr at ed 1-r Peduced pressure: To
t he obtai ned resi due was addes pr.gpanol (80 nL) and
the resulting white solid was rjgnoved by filtration
The collected liquid was copgeent#Mted under reduced
pressure to give the title conmpound 1-(5-chloro-4-(4-

cl - dorrf@pﬁ@h}tlo)ﬂﬁﬂi-bfalzm%lﬁé'-Bhlslbrq-h-fél-lctﬂp'mrélerlng)}@midaﬁh-amHj-ene

i 229 i t e % o0 .
200285t 303 FRon3E dehe T ) SRF 6 WP S 0507
YAy RS e WA S E RS 1HY AhePHliEfilneYhe dohullGn was

chelef] to RT28Ad the t84ctioRmeparatvaopowéd into water (200 mL). The

- -8-(4-chl orophenyl)-[1,2,4]triazol of 4, 3-
Zea%t%r? Bl?xtgre(was extracteg w?thyEtbA[c (3x 100 mL). The <[:omb1ned organic

layers were washed with saturated NaCl. The organic layer was dried (Na;SOy),

filtered and concentrated. The resulting residue was triturated with EtOAc-hexane to
give the title compound, 5—chloro-4-(4-chlorophenyl)pyridazin-3 (2H)-one as an off-
white solid (6.8 g, 92%). LC/MS (method A): RT=2.91 min, (M+H)" = 241;

273C.  Preparation of 3,5-Dichloro-4-(4-chlorophenyl)pyridazine

c
! Cl

B
cir N
A suspension of 5-chloro-4-(4-chlorophenyl)pyridazin-3(2H)-one, (6.8 g, 28.2
mmol) in POCl; (14 mL) was heated at 100°C for 1h. After this time, the reaction
mixture was cooled to RT The reaction mixture was then concentrated under reduced
pressure. The residue was partitioned between EtOAc and water. The aqueous layer

was extracted with EtOAc (2 x100 mL). The combined organic layers were washed
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20 b] pyridazin-3(2H-one H A N N /\-- 0o NN C
To a solution of 1,1 -carbonyldiimdazole (1.78 g, 11

wonisjoesrw1 THE (10 nl) at RT was added a suspeR€TMIS2f/042820

1- (5-chl oro- 4- (4-chl orophenyl ) pyri dazi n- 3-
yl') hydrazine (560 ng, 2.19 mmmol) in THE (10 nL). After
sl shiuPRed %ﬁg?ﬁsg?_ﬁgcgg‘ AP sREERARBedts QRIC] SPhdlbrioiic #3er was

was stirre [ h. Thereactlon m Xt ure was
tlﬁech(NaaSOﬁ)eﬂltemﬂ andvedreentzated txgivatedilewontporndisS-®hjoro-4-

50 n). conblned or l.a h
ChehlphpberRpT e ganmbie syl e Terba R §hrjrdd A
r189.2000 ﬁﬁﬁﬁg . PCT/ US2004/ 042820 filtered and
concentraf@g e obtai ned resi due was added Et OAc
(20 m.), and the resulti ng yel | ow precipitate was

col | ect ed byflltratlon and hexang

2R3+ tHr@p%r@ﬁl‘gg (5—Chloro-4 (4-0?1T0r0plvl\gnyI])pyr azm-& l)%y}irazme
7-chl or o- 8- (4-chl orophgp [)-[1,2,4]triazol o] 4, 3-b] pyri
dazin 3(2H)-one as a yel oI iNANBOO ng, 61% . LCO MS
(method A): RT=2.86 min, (N\AEF = 281. EXAMPLE 274
Preparati on of |
2-(4-Trifluoronethyl)benzyl )g7- s#Mor o- 8- (4-chl oropheny

1)-[1,2,4] triazolo [4,3-Db] ri dazin-3(2H) - Cl. . N
CF3 No aGolutioh®f B-dickloraréi(dhs ophenyl)pyrldazme (2 56 g, 10 mmol)

di%l {‘])%Sﬂ‘%ég éjﬁ(ﬂig %40 thi%gé lflg’ﬁja%%zgﬁ%lnila Eiérelélg{’ : é%?.é?]aﬁdlrtmn the
qg@ﬁéﬁ hed hée,??cﬁéampt %129%3 Aftdd bt RTTkhe Rhctidh \)0@45

4-tritluoronet hyl benzyl bromde (112 ng, 0.47
oM ehiratell ahdawedhcby ptea@@a T8 6henaptaifed@sidie Was adted 2-propanol

reaction mxture wa tedto 50 | h. Aft

(B0 511 P e B g R T I POV By St e lid
il %Bh@e'ﬁugfeé LHEE reduced pressure to give the title compound 1-(5-chloro-4-(4-
chlorophenyl)pyridazin-3-yl)hydrazine as an off-white solid (560 mg, 22%) which

-zt

contained 15% of by-product &1—(3 -chloro-4-(4-chlorophenyl)pyridazin-5-
yDhydrazine). The mixture was used directly in the next step, 273E. LC/MS (method
A): RT=1.89 min, (M+H)" = 255.

273E. Preparation of 7-Chloro-8-(4-chlorophenyl)-[1,2,4]triazolo[4,3-
b]pyridazin-3(2H)-one

N’H
L ~o
N

To a solution of 1,1’-carbonyldiimidazole (1.78 g, 11 mmol) in THF (10 mL)
at RT was added a suspension of 1-(5-chloro-4-(4-chlorophenyl)pyridazin-3-
yDhydrazine (560 mg, 2.19 mmol) in THF (10 mL). After addition, the reaction
became a clear solution and was stirred at RT for 1h. The reaction mixture was then
poured into water and extracted with EtOAc (3 x 50 mL). The combined organic
Jayers were washed with saturated NaCl. The organic layer was dried (N a;50y),
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was poured into water (30 nlL), and the resultant

m xture was extracted with EtQAc (3 x 20 nL). The
woandsioagrd1 or gani ¢ | ayers were washed with sat urParaig2004/042820

NaCl. The organic |ayer was dried (Na2S04), filtered

and concentrated. The resulting residue was purified

%Xte%ﬁlahﬁ%oﬁ&htréég ) the %bﬁmdq%&mw@e@m@mmmﬁm and the

a gradient of 20 EtOAc (0-60% in hexane to give
dsselthlgtyeﬁowqmmutad: was ¢olletted by didiraront amd asher: yith hgxane to give
chl o

i chpcadet SyPRASH it 2l e

1ow'sbh&ERRNe. 1% lﬁc/mm rhétBSEAY:I For=1.86WRiin,
?@%dl t %niyé %gr bax( %f Z) (7 5EI ut ed
\WHEDD%280. 100% B, 8 nmin gr adl ent (A = 90% H20O - 10%
MOH - 0.1 % H3P04 and B = 10% H2O - 90% MeOH - 0.1 %
H3PO4); Flow rate 25 at 2.5 nL/ nin. UV detection at
220 nm. M5 (ES): mz 43 hMpilr274H NVR  (DVBO- d6,
400 MHz): 8 5.25 (s, 2H), 7.49 (d, J =8 Hz, 2H), 7.65
(Bxepdtdtion/of 7D-(4-Triflhorem8tihbedHl)-7&hbd o(8(4- dhl))ropl@ﬂylM)l ,2,4]
2005/ 063761 PCT/ US2004/ 042820 , EXA 275 Preparation
of triazolo[4,3-b]pyridazin-3(2H)-one

2-(4-(Trifluoronethyl)benzyl)-8- (I orophenyl ) - 7- phe

noxy- [1,2,4] triazolo [4,3-b] Dy azi0rs3 (211) - one
Cc ,NCF3 N/x'0O % T&/g ot’uti on of
2-(4-(trifluoronethyllbeazyll) -8=04-chl or ophenyl ) -7-chl
oro- [1,2,4]triazol o] 473-} py)i dazi n-3(2H) -one (17 nm,
0.039 mol ), prepared a desdri bed in Exanple 274 in
DVF (0.5 nl) was added S'henm (7.2 ng, 0.077mol),

f ol | ovesh EyuteYF -Ehldror(4-Enl16rbphenyh)-) 1,2, T eadobed BHsIpyridazin-

m xture was stirred at RT for 16 h, andthen di |l uted

\B(2H)-ane @@ﬂem,sﬂ NaoEnalB prﬁp)ared/z@s;démrw by Bearpple a7 & 10AMF (1

gﬁ%@@ﬁ W8§ % orl%g?livg%}sgé% Cltbrgm?c}a/e (flllﬁ £ 49%1’?196
%ﬂé‘z’éfg}’ K%Cd??(%%ﬁﬁg odese P Lﬁé@a@ioﬁ@ni&ﬁﬁe tiab h@lted to 50°C

conpoun
tfoi TH. Udfteo s h;tie) the meagtipn &qumiim@ﬂﬂﬁetnﬁ? The pshaetaapiture

e Ay BT S S0 B e
xn)?(tf@éﬁif nl"dﬁé {H?%M e &géu%l% gd&érs WAt RRhedByvit Sitludted NaClD The

organic layer was dried (Na,SOy), filtered and concentrated. The resulting residue

was purified by silica gel (12 g) column chromatography eluting with a gradient of
EtOAc (0-60%) in hexane to give the title compound, 2-(4-trifluoromethyl)benzyl)-7-
chloro-8-(4-chlorophenyl)-[1,2,4] triazolo[4,3-b]pyridazin-3(2H)-one as a yellow
solid (100 mg, 74%). HPLC: 99% at 7.76 min (retention time) (Conditions: Zorbax
SB C18 (4.6 x 75 mm); Eluted with 0% to 100% B, 8 min gradient. (A = 90% H,O -
10% MeOH - 0.1% H3PO4 and B = 10% H>O - 90% MeOH - 0.1% H3POy); Flow rate
at 2.5 mL/min. UV detection at 220 nm). MS (ES): m/z 439 [M+H]"; 'H NMR
(DMSO-dg, 400 MHz): & 5.25 (s, 2H), 7.49 (d, ] = 8 Hz, 2H), 7.65 (S, 4H), 7.70 (d, J
= 8§ Hz, 2H), 8.53 (s, 1H).

-90 -



10

15

20

15 B, 8 mn gradient. (A = 90% H20 - 10% MeCH - 0.1%
H3PO4 and B = 10% H20 - 90% MeOH - 0.1 % H3PO4); Fl ow

woavmes/oas762. 5 niL/ mn. UV detection at 220 nm). RESI/USESBI042820

mz 497 [M+H + 1H NVR (CDC13, 400 Miz): 8 5.25 (s,
2H), 6.99 (d, J =8 Hz, 2H), 7.21 (t, J =8 Hz, 1H),

7.37-7.44 (m 4H), 7.54 7.61 (d, J

= 8 Hz, 2H), 7.79-7.82 fgihuég;y:'z;égo (s, 1H. 20 -91
WOPZ2Eratio 66 ]ilZ -AQr R ode R azy Ii=8AN R rd phenyl)-7-phenoxy-
Preparation o

2- (4- Tri f | uor onEbhgltyinelelA3-bpyridazin-328braney | ) - 7- (4-

fl uorophenyl) -[1, 2, 4]

triazol of 4, 3-b] pyrlpazm 3(21F3CI‘, N~-N N
N F5 To a n1xtur S N-

2-(4-(trifluoronethyl Ettﬂ chl or ophenyl ) - 7- chl
oro- [1,2,4]triazol o 4, -o|pyN|daZ|n 3(2H)-one (30 ny,
0.068 mml ), prepared as A

toI uene (1 nL), was o;fo
tetraki s(triphenyl phosp )palladium (12 ng, 0.01
nmol ) foIIovved by a solution of Na2CCB in H20 (2M

0.19 Qolglg%rgﬂ?i-h itﬁﬁﬁofo?fﬁ:%ﬁl)%@nﬂ}@ (X HIofophRRy1)-7-chloro-

stirred at and °t ted W't h ‘wat er
T[hQ 4lesurbtd[Ag-b]pyridanine3 (RHS-oex (I7ang A9 timdE, Ppaked ax 5

The conbi ned or anlc Layers wer.e W t
Cdsiritian TRBEPT SHan STV 0.5 Sl ees e BhGhSl U AEHESPAY 7mmol).
f T
DTSSR BT il s 1 o

w4 I aad giiencikindd with Elvﬂk;ne@ﬁklﬁmbl (B mIheapelavop@ripeate vens
title conpound 2-

Hormed, P sobdiyassotcted . Bltyasion Apd Mg iherpushly 1 Eg). The

OGNSy 1BLAL i PEYS S5EA e

(thigluBFon Byl fHeA®By] )- G@QHIotcbpheﬁyl)-Z@hbﬁm(ySLB JXAPBriadol6[4G-75
nm; Eluted with 0% to 100% radi ent g
Jolpygasin-3REbsave OH mgo62'6 ngmﬂ%ﬁaolsl HBLE 90 2t §34nin

g@efge_lnt onQume @_%gl%}l 2: 2%?{.‘%%‘@1 6%{ B xﬁ%’gn%]%ﬁg“%th % to 100%

NAVR ﬂl%balenﬂ 0a M@% H2® 5026 MeDH 2 bl)l% F:P3; #ndB 4m% H,0 -
90% MeOH - 0.1% H3PO,); Flow rate at 2.5 mL/min. UV detection at 220 nm). MS
(ES): m/z 497 [M+H]"; 'H NMR (CDCls, 400 MHz): § 5.25 (s, 2H), 6.99 (d, T =8
Hz, 2H), 7.21 (t, T = 8 Hz, 1H), 7.37-7.44 (m, 4H), 7.54 (d, J=8 Hz, 2H), 7.61 (d,J =
8 Hz, 2H), 7.79-7.82 (m, 2H), 7.90 (s, 1H).
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2H), 7.12-7.18 (m 2H), 7.25-7.28 (m 2H), 7.30-7.34
(m 2H), 7.52 (d, J =8 Hz, 2H), 7.60 (d, J = 8 Hz,

wam®es/0837%9 (s, 1H). -92 WO 2005/ 063761 PCT/US2004/042820

PCT/ US2004/ 042820 EXAMPLE 277 Preparation of

7- Chl or o- 8- (4- chl orophenyl ) -2-(6-(trifluoromethyl)pyri
din-3- yl)methyl-[1, 2, 4]EXAMPLE 276

triazol o[ 4, 3-b] pyri dazi n-3(2H)-one N

C N Brepmiatigntof-(@r Eriflaorametbebbenssl)- 8 (11 @Jamﬂb@nzbﬂ (4-

7-chl or o- \%

[1,2, 4]t rﬁ?}é'fﬂpg'fﬂ%?@} ‘@rtfgﬁ%%lf’k“-’%'f’ Mr}%anz én'% epared as
described in Exanple 273 was rea wi th

5- (br ononet hyl ) - Zdéltrlfluoro FictiEne to give

the title conpoun

7-chl oro- 8- (4- chl or ophenyl ! ->(\\60(trifluororrethyl)pyri
din-3 -yl)methyl- [ 1,2,4]|tr]azolo [4,3

-b] pyri dazi n-3 (2H) - on $-EXAMPLE 278 Preparation

of 8-(4-Chlorophenyl) (4- (oxazol - 2-yl ) phenyl ) -2-((6-
(trlfluoromethyl)p -3-yl)nmethyl)-[1,2,4]triazolo

4, 3- d - - . -
15’ 27aRE PrpAeRRr s o BTGB iseaplral T4 o

[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one (30 mg, 0.068 mmol), prepared as

described in Example 274, 4-fluorophenylbronic acid (47.6 mg, 0.34 mmol), in
toluene (1 mL), was added tetrakis(triphenylphosphine)palladium (12 mg, 0.01 mmol)
followed by a .solution of Na,COj3 in H,O (2M, 0.19 mL, 0.38 mmol). The reaction
mixture was stirred at 100°C for 16 h, and then diluted with water. The resulting
mixture was extracted with EtOAc (3 x 5 mL). The combined organic layers were
washed with saturated NaCl. The organic layer was dried (Na;SOy), filtered and
concentrated. The resulting residue was purified by silica gel (12 g) chromatography
eluting with a gradient of EtOAc (0-60%) in hexane to give the title compound, 2-(4-
trifluoromethyl)benzyl)-8-(4-chlorophenyl)-7-(4-fluorophenyl) -[1,2,4]triazolo[4,3-
b]pyridazin-3(2H)-one (27 mg, 79%) as a yellow solid. HPLC: 99% at 8.13 min
(retention time) (Conditions: Zorbax SB C18 (4.6 x 75 mm); Eluted with 0% to 100%
B, 8 min gradient. (A = 90% H>0 - 10% MeOH - 0.1% H3PO4 and B = 10% H,0 -
90% MeOH - 0.1% H3POy); Flow rate at 2.5 mL/min. UV detection at 220 nm). MS
(BS): m/z 499 [M+H]"; '"H NMR (CDCl;, 400 MHz): 8 5.26 (s, 2H), 7.03-7.08 (m,
2H), 7.12-7.18 (m, 2irI), 7.25-7.28 (m, 2H), 7.30-7.34 (m, 2H), 7.52 (d, J=8 Hz, 2H),
7.60 (d, J = 8 Hz, 2H), 8.19 (s, 1H).
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Br 0 CN 2-(4-Bronophenyl)oxazole was prepared from

4- br onobenzoyl chl oride and arni noacet al dehyde
wdiznestoayie1 acet al fol l owi ng literature procedur 86T/URR004/042820

-93 WD 2005/ 063761 PCT/ US2004/ 042820 278B.

Preparation of

2-(4-(4,4,5, 5-Tet ranet hpikaAlvP1 2= ghoxabor ol an- 2-

yl ) phenyl ) oxazol e 9- B-0 N 2-(4-Bronophenyl)oxazol e

\N&Srepemttoad)f\m(ﬂlnlobo-§((érthlwmphems)l)i-ﬂtiéﬂb”hﬂlﬂ(mommﬂ@yrsim'g"

{2 PR i b SR

di oxabor ol an- 2-yl) phenyl ) oxazol e. =2M8C. Preparation of

8- (4- Chl or ophenyl) - 7- (4- (oxazo)—g?hahleﬁyl )-2-((6-

(trifluoromethyl) -3 )-[1,2,4]triazolo
2H)hﬂb§cw Cl ~CF3 N NO N

[4,3-b] pyridazin- 1
(6-(trifluoronethyl)pyri

ON
7- Chl oro- 8- (4- chlorophen
din-3-yl)nethyl-[ 1,2, &

5 1 riaz gﬁgﬁleanplﬁxé@ﬁf% &@gﬁge 74017888 8- @Schlorophenyl)-

descri

(142 4]tﬁa@1¢[e13nla]p?mmm1(m)am|pmmmﬂraslchspr@egt jiny Brample 2% was
azole were reacted using_1

rdaoisd vatéﬂs%Ehr%emieﬂlyax?a%ﬂ@g@%%@%gﬁ@ ”%v? %? utzﬂe compound,
z- ?[ﬁ)r%{]é— 4&1}% r%%helnifl) _;-((6&(%%1)1(%1‘% ethéfl)g )1%111—6 I:}};/l?methyl( [(1 22, Aé]t
tridZenI[4, B&i]ﬂ?&ﬂd)a@MB(QHm-oﬁe

yl)methyl)-T1, 2, 4] triazol o[ 4, 3-b] pyri dazi n- 3(2H) - one.
10 HPLC: 99%at 8.42 min

EXAMPLE 278
Preparation of 8-(4-Chlorophenyl)-7-(4-(oxazol-2-yl)phenyl)-2-((6-
(triﬂu0romethyl)pyridin-3-yl)methyl)—[1,2,4]triazolo [4,3-b]pyridazin-3(2H)—6ne

15

278A. Preparation of 2-(4-Bromophenyl)oxazole

Br
07/©/
W
2-(4-Bromophenyl)oxazole was prepared from 4-bromobenzoyl chloride and

aminoacetaldehyde dimethyl acetal following literature procedures.

20
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(retention tinme) (Conditions: Zorbax SB C 18 (4.6 x 75
m); Eluted with 0% to 100% B, 8 mn gradient. (A =

wOQb6sHBOD61 10% MeCH - 0.1 % H3PO4 and B = 10% PROUS2®4/042820

90% MeOH - 0.1% H3PO4); Flow rate at 2.5 nL/mn. W

detection at 220 run). M5 (ES): mz 549 [ M+tH] +; 1H

ZQIE? %ﬁratﬁgpo 4355 BardiethdH) ,3,272ddXaBodRar(-24
7.59 (m 4 762778(m4H) 7.90-8.05

(m ZWl)plﬂangl)oﬁamYe(m 1H), 8.81 (s, 1H). -94 WO

2005/ 063761 PCT/ U82004/ 042820 MPLE 279 Preparation

of

7- (4- Fl uor ophenyl ) - 8- (pyri di n-A[%yI -[1,2,4]triazol o[ 4,

3- b] pyridazin-3 (2H)-on N 5 F 279A

Preparation of o

2- Benzyl - 5-chl oro-4-(4-pyridi n-4-y| ) pyri dazi n- 3(2H) - on

e N~ON N C To awMkture of 2-benzyl -

-di chl or opyri dazi

3 (2 one, (,10..8 .42 [y :
pr epat-&B W%@SCEY]S‘B@&SII"“ r};(l\)' S ew%h%@maco%d)bbron]i%lbmng
4 0x@b@r40%, 8 etramethyl-1,3,2-
lﬁt? ch/al%fpychg?ur{é%&#g%{,hg%le%%pﬁg% x(q ol uene (80 yrrL)
UBfordlasLrdpienf)ocangda, was added
tetraki s(tri phenyl phosphine) palladium (4.4 g, 3.8
mml ), followed by an aqueous Na2CO3 solution (2M 21
Hshengl)-21Q6C
Bncer B pigf O R RPELY A ORtecl 2Rk chgD 210
reacti Qﬂlﬂﬂdﬁ'bﬂfeﬁlylmrﬂmmegd)lﬂ&hyht[b 2y trinzolai$3-hlpyridagin-
extracted with EtOAc (3 x 150 nL). The conbi ned
or gani 62H)9»e s were washed. with saturated aqueous
NaCl . The organic |ayer was dried Na2sO4), filtered
and concentrated under reduced sSu cFfhe resulting
residue was purifi®d by siljca ge 330 g) colum
chr omat ogr aphy el uti nth : ient of EtOAc .
(30-100% in hexanes to-gMy Nne title conpound,
2-benzyl - 5- ¢l - Aor 0- 4- (4 _N

7-Chloro- 8-(4-chlorophenyl)—2—(6-(triﬂuoromethyl)pyridin—3 -yDmethyl-[1,2,4]

triazolo[4,3-b]pyridazin-3(2H)-one, prepared as described in Example 277 and 2-(4-
(4,4,5,5-tetramethyl-1,3,2-dioxaborolan—?.-yl)phenyl)oxazole were reacted using
procedures analogous to those described in Example 276 to give the title compound,
8—(4—chlorophenyl)-7-(4-(oxazol-2-yl)pheny1)—2-((6-(triﬂuoromethyl)pyridin—B-
yDmethyl)-[1,2,4]triazolo[4,3-b]pyridazin-3 (2H)-one. HPLC: 99% at 8.42 min
(retention time) (Conditions: Zorbax SB C18 (4.6 x 75 mm); Eluted with 0% to 100%
B, 8 min gradient. (A = 90% H,0 - 10% MeOH - 0.1% H3PO4 and B = 10% HyO -
90% MeOH - 0.1% H5PO,); Flow rate at 2.5 mL/min. UV detection at 220 nm). MS
(ES): m/z 549 [M+H]"; "H NMR (CDCls, 400 MHz): 8 5.32 (s, 2H), 7 23-7.32 (m,
2H), 7.40-7.59 (m, 4H), 7.62-7.78 (m, 4H), 7.90-8.05 (m, 2H), 8.24-8.27 (m, 1H),
8.81 (s, 1H).
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20 pyridin-4-yl)pyridazin-3(2H)-one (3.1g, 27% as a
yellow solid. LM (nethod A): RT=1.95 mn, (MH)+ =

waass/0e9%1 WO 2005/ 063761 PCT/ US2004/ 042820 2798T/US2004/042820

Preparation of

2- Benzyl - 5- (4-fl uorophenyl ) -4-(pyridi n-4-yl)pyridazin-
3(2H-one N ON IN F The title conpound was
prepared from 2-benzyl -5-chloro-4-(4-pyridin-4 5

yl ) pyri dazi n- 3( 2H) - one BXAMPLE®®ophenyl boronic acid

usi ng procedur | ogous . to those [ .1 .
Exanrepagym bR GuE TR Suncr Gt L it ot
gel  colum chromat ogg1aPRMatia-W2MS-ohbe title conpound,
2- benzyl - 5- (4-f | uor ophenyl ) - 4-
(pyridin-4-yl)pyridazin-3(2H) - on§,.H LG M5 (et hod A):
RT=2.52 mn, (MH)+ _ . 219C. Preparation, of
5- (4- Fl uor ophenyl )-4-(p -’{%Byri dazi n-3(21) - one
NI ONH i N F To a solutifpn of
ridin-4-yl)pyridazin-
) in toluene (15 nL) was

2- benzyl - 5- (4-f | uor ophe >

3(2H)- one (1.04 g,,2.9

added al um num chl ori O mg, 15 7.28 mmol). The

reaction was stirred at 90C for 30 mn. After cooling

to RT, the reaction mxture was poured into water (50 t
The resul ting 4 JE ¢ €4t rack-eds viM 9% -one

Y R R R R A A e

W th saturated aqueoy HGEB, saturated aqueous

NaCl . The organic |ayé¢r ried a2S4), filtered
liﬁg rue was triturated
et e compound,

and concentrated. The r¥esu

w th Et OAc- hexane to 20 qi

5- (4-fl uorophenyl)-4-(pyridin-4-yl)pyridazin-3(2H)-one

as anT,of £ =Wk g2 SRhid-4( RERh¥BopyHA%Rin- 3 M MEnd (1018 QA2 mmol),
A: R ‘:’%lfﬂg‘%tﬁ ?ﬁ‘ﬁ?ﬁ: 268. pf )M ,

prepared as described in Example 244A, 4-(4,4,5,5,-tetramethyl-1,3,2—d10xoborolan—

2-yl)pyridine (7.9g, 38.5 mmol) in toluene (80 mL) under a stream of argon, was
added tetrakis(triphenylphosphine) palladium (4.4 g, 3.8 mmol), followed by an
aqueous Na,COj3 solution (2M, 21 mL, 42 mmol). The reaction mixture was heated to
100°C under argon for 16 h. After cooling to RT, the reaction mixture was poured
into water (200 mL) and extracted with EtOAc (3 x 150 mL). The combined organic
layers were washed with saturated aqueous NaCl. The organic layer was dried
(Na,S0y), filtered and concentrated under reduced pressure. The resulting residue
was purified by silica gel (330 g) column chromatography eluting with a gradient of
EtOAc (30-100%) in hexanes to give the title compound, 2-benzyl-5-chloro-4-(4-
pyridin-4-yl)pyridazin-3(2H)-one (3.1g, 27%) as a yellow solid. LC/MS (method A):
RT=1.95 min, (M+H)" =298.
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-96 WO 2005/ 063761 PCT/ US2004/ 042820 279D.
Preparati on of

WG@-2a5068701 5- (4-f | uor ophenyl ) 4- (pyri di n-4-yl) py PCUAR2008/042820

NC N N F
5- (4- Fl uorophenyl ) -4- (pyridi n-4-yl)pyridazi n-3(2H)-one

R B T B S RPN A p Bl 0 P py i
conpourd{2H)-one

3-chl oro-5- (4-fl uorophenyl ) 4- s)pyri di n- 4-yl ) pyri dazi ne.
LG M5 (nethod A): RT=1! 3| in® (MrH) + = 286. , 279E.

Preparati on of N N
(pyrilfi n+ridazi n- 3-
W AAY F Fe”a sol ution of

1-(5-(4-fluorophenyl)4-
yl') hydrazine N I NHNH2

) 4- (pyri di n-4-yl)pyridazi ne
pyridine (3 nL) at RT was

3-chl oro-5-(4-fluoroph

(586 ng, 2.05 mmol) A'n

dded [ hydr at 0.6, .mL) . Af ition,
e e TSP 0e Pl P AR
PR riddANe 3(EBasHe! 2 40X rHpiRnESor6Me laeid disilhg%%ce_ﬁﬁ{%s analogous

reaction m xture was concenttiated under reduced
po dlssedescabead hBxanegle dle Wascmil¢ productavastpupidied by sifise gel

resul tin ] Xt ur e was hen extrac Wi t C X

ST SRl 16 avs el iRt e faerdlefn
HdihedyINREdazifBg2135-8RE CCMAY BhethBE AG RBL ENAZSQAH)" =

f ?I;Mére gﬁﬁﬂ (%ln?gnt?at ed. Thg1 ?esul ing resi du%s)

t3S8t urated with Et QAc-hexane to give the title

conpound, 1 (450 ng, 78% as an off- 20 white solid.

LG M5 (nethod A): RT=1.10 min, (MtH+ = 282. -97 WD

2 0 08 ¢ i is 0f _‘
2295 ORI SRR e S skt haBa rp one
, 3- b] pyridazin-3 (2H)-ong~% | 0

x

Ly
~N
=

To a solution of 2-benzyl-5-(4-fluorophenyl)-4-(pyridin-4-yl)pyridazin-3(2H)-
one (1.04 g, 2.91 mmol) in toluene (15 mL) was added aluminum chloride (970 mg,
7.28 mmol). The reaction was stirred at 90°C for 30 min. After cooling to RT, the
reaction mixture was poured into water (50 mL). The resulting mixture was extracted
with EtOAc (3 x 50 mL). The combined organic layers were washed with saturated
aqueous NaHCOs, saturated aqueous NaCl. The organic layer was dried (Na;SOs),
filtered and concentrated. The resulting residue was triturated with EtOAc-hexane to
give the title compound, 5-(4-fluorophenyl)-4-(pyridin-4-yl)pyridazin-3(2H)-one as an
off-white solid (560 mg, 70%). LC/MS (method A): RT=1.25 min, (M+H)" = 268.

)
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NN N F To a solution of 1,1'-carbonyl diim dazole

(.27 g, 7.86 mol) in THE (20 5 nlL) was added a
weusp@asicon of PCT/US2004/042820

1- (5-(4-fluorophenyl)4-(pyridin-4-yl)pyridazin-3-

yl)hydrazine (442 ng, 1.57 mmol) in THE (5 nL). After

ti PPepalrii§orl HE5-CHISYo-51 4 Huboplrayégprddined-§bpyridazine

After 20 mn the reaction m xture was cooled to RT

and the reactlon m xt ure N@s)t hedi concentrated under

reduced pressure. The reskdua. _ was diluted with water.

The resul tant m xture was extrdct wth EtQAc (3 x

100 10 nl). The conbi ned organi Nayers were washed

with saturated NaCl . The p | ayer was dried

(Na2S4), filtered and gG Antrated The resul ting

resi due was trlturated W th EIOACBJZ% ne to %a\c/t%dth&

titl eS-&Z&,ﬁb@m@enyyl rébﬂh@ﬁ%a%m -one was

d 4- |
%ﬁéﬂ(%iﬂ%e% % alg géus t \%dg%:?ibéd R Py Néq? rérz_‘ %C g& gide jthe
RTeémﬁﬁomm cmwws '(4-'ﬂuBE)cﬁahensﬂlﬁl @xzﬂwmuEygﬁmdarzgpamw

an(thei%d?(ﬁrzbﬂ?isulyl(}@éﬁzﬁ%%? (4-f1 uorophenyl ) - 8- (pyri
din-4-yl)- [1,2,4] triazolo [4, 3-D]
pyridazin-3(2H-one 'O ,NNN> NN F 20 The title
UGS tIBH BPAL(S 411]&1({1- i ridin-4-yl)pyridazin-3-
7@% f:iﬁol?%%henyl ) (Sq( pyr i g??e-ym)g by
4-yl) - yDhgdrdzine i azol o[ 4, 3- b] pyri dazi n- 3(2H) - one,
prepared as described in I
5- (4- (brononet hyl ) phenyl j"l sqkaz
described in Exanple 250A%
t hose described in Exanple 2
HPLC. 99% at 5.46 mn (r
Zorbax SB C 18 (4.6 X 7F5

ﬁ@%zprepared as
Gedur es anal ogous to
ayyel low solid (68%.
¥'time) (Conditions:

To a solution of 3-chloro-5-(4-fluorophenyl)4-(pyridin-4-yl)pyridazine (586
mg, 2.05 mmol) in pyridine (3 mL) at RT was added hydrazine monohydrate (0.6
mL). After addition, the reaction was heated to 100°C for 3 h. After this time, the
reaction mixture was cooled to RT. The reaction mixture was concentrated under
reduced pressure and the residue was diluted with water. The resulting mixture was
then extracted with EtOAc (3 x 50 mL). The combined organic layers were washed
with saturted Nacl. The organic layer was dried (N aZSO4)’, filtered and concentrated.
The resulting residue was triturated with EtOAc-hexane to give the title compound, 1-
5 -(4-ﬂuoropheny1)4-(pyridin—4—yl)pyridazin-3-yl)hydrazine (450 mg, 78%) as an off-
white solid. LC/MS (method A): RT=1.10 min, (M+H)" =282.
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WD 2005/ 063761 PCT/ US2004/ 042820 Eluted with 0%to
100% B, 8 mn gradient. (A = 90% H20 - 10% MeOH - 0.1

woR0tBeI%1and B = 10% H20 - 90% MeOH - 0. 1% H3PO#)US2004/042820

Flow rate at 2.5 rrL/m'n. UV detection at 220 mm). M5

(ES): mz 465 [ MrH +; '"H NWVR (CDC13, 400 MHz): 6 5.25

17’7@’ ;&’Iie rgﬁoﬁ of 7J(§Tlﬂoﬁﬁ)ﬂéﬁyl)%ﬁxy£ﬂi%)el4%’lpﬁ,Z,I!]\trlﬁii)lo[4 ,3-

Hz, 2|—|];]py7~uh3m(—3(2m -oneg. 3 Hz 2H), 7.77 (d, J 8.3

Hz, 2H), 8.21 (s, 1H), 828(d v}_|=176Hz 1H),

8.61-8.64 (m 2H). EXAMPLE 281 Pxeparation of

2- (4-1soxazol - 3- yI)benzI) 7 (4 f}:ugrophenyl) 8-(pyrid

in-4-yl)- 10 [1, 2, 4] N

triazolo[ 4, 3-b] pyridazin-3(2H)-ohe NO NNN N F

The title conpound was pf ep by reacting

7-(4-fluorophenyl) - 8-

4-yl)-[1,2,4]-triazol d] 4, 3- b] pyri dazi n-3(2H) - one,

pr epa?gq s@ﬁmgﬁ%? '1%%5@5%%{&&&% (23905, 7.86 mmol) in THF (20
rononet hyl) phen I soxazol e, prepared as

ﬂ@s fak Baded msﬁpaﬂmne)f 25(]5A(41ﬂ3.1dwp1®nwk)4}ﬂpmr§hn 4ryA)putjdarin-3-
;213 ﬁgzzlgg(ézé Er;!gge% r{n%oﬂr? [Pf-}_F 2m]E) gfter addition, the reaction

%tb A Z%s[ lif:,agi_d(tj) 6E‘L('5l 8%?[8%?(2% e Q@a)éﬁbﬁi hﬁxﬁ!\reyxlvis‘ ciol)le%i tﬁ]RT

0) pyri one as | ow solid

(P reddBbemiRR86 whs thes SoBentrdied tedvr Ire:ductd ple}sure The residue
(Conditions: Zorbax SB C 18 (4.6 x 75 %llé cé
wiat Hil Qe vothreaes. §hege$ﬂ1ﬁqn@ma@ﬂr§ AYas eﬁé@“ﬂb@’é}&i 6.3 g4

e

Mebfitkited. HTheNvRul 406
?-a?/@r%@ dné\‘ﬁ(é(ag@g ﬂftéreéféﬁlgdS &( Sbﬂll te’ [hoe ﬁ@fé]sﬁiue

Hzturaiéd) with EtQAc 'h,ea@e’( i gigefhe tifle 'chm(pgunch 7-((45ﬂ p]&enyg%

Eg:,'}ldlrge %11)(@ ﬁilpi}azggfféh,g% %yr@f;bn@(gﬁ% %H? &4]40 Tug, 919§ 455 Fyyellow

g&ﬁd L@M%@&Q%@@Tﬁi 2PGEAUS200Y/-03@HB20 EXAMVPLE 282

reparation of
7- (4- Met hoxyphenyl ) -8-(pyridine-4-yl)-[1,2,4]triazol of

4,3- b]pyridazin-3(2H)- o[«I‘JfAMPLE 280
Preparation of 2-(4-(Isoxazol—5-yl)benzyl)—7—(4-flu0rophenyl)—8-(pyridin-4—yl)—
[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one
O~N
\

The title compound was prepared by reacting 7-(4-fluorophenyl)-8-(pyridine-
4-y1)-[1,2,4]-triazolo[4,3-b]pyridazin-3(2H)-one, prepared as described in Example
279F, 5-(4-(bromomethyl)phenyl)isoxazole, prepared as described in Example 250A
by procedures analogous to those described in Example 2 as a yellow solid (68%).

HPLC: 99% at 5.46 min (retention time) (Conditions: Zorbax SB C18 (4.6 x 75 mm);
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I HN N N N H3C 0 5 282A. Preparation of
5-Chl oro-4-(pyridin-4-yl)pyridazin-3(2H) -one N~ O NH

WQR008/068768 suspensi on of PCT/US2004/042820

2- benzyl - 5-chl or0- 4- (4- pyri di n-4-yl ) pyridazi n- 3(2H) - on

e (3.9 g, 13.1 nmol) prepared as described in 279A,

| LR (520098, WaRiAHAGE 100 &l90% NY-abORAcERT - 0.1%
(]%u{ggg ﬂg(g.o? nmol ) .’\lea'rﬁlcfér;ri xt ur%vvas stirred at egbglc foro

| POAah @B = il BYsHAO re0%tVMeOHedct % dh POy tHlowe rata st 2.6 ahlgthin. UV
to RT. The reaction m xture was__.partitioned between

rloREoR AR 9D M B T6 e FEES 1 00 by): 8

T. f preeLp S~ 6ol fiigl j

T LT S LR 8 BRI o s
qaapRel40 FRel,aquee bk, DAY €15 Wds] @8ty Het 2Hd), M7A7NdH 983 Hz,
(2x) and the 15 conbi ned org;iani c layers were washed
ADh8 2atairEbed 28 tidout 7fba 1Hpn 6 b8edis 2Hayer was
dried (Na2SO4), filtered and concentrated. The

obtai ned residue was triturated with Et OAc- hexane to

gi vle additional 0.7 g. TEBNAMVMPLE28$ g (92% of the
title conpound, '
5- Phé¢paratian pHJ1(#-dsexazok3-yBhenzy b 71-(-Bporgphengl) Wayridin-4-yl)-

ohLa et 2 G ibigie SHbmbIBAFI S

3,5-Dichl oro-4-(pyridin-4-yl)pyrjgazingl.o;N G N CI N
A suspensi on of conpound <
5-chl oro-4-(pyridin-g=yl ) pygindaza='3(2H)-one (2.5 g,

12 mmol ) in POCL3 ( wag hegyed at 120 C for 3h.
After this time, the ) x
PCT/ US2004/ 042820

=

The title compound was prepared by reacting 7-(4-fluorophenyl)-8-(pyridine-
4-y1)-[1,2,4]-triazolo[4,3-b]pyridazin-3(2H)-one, prepared as described in Example
279F, 3-(4-(bromomethyl)phenyl)isoxazole, prepared as described in Example 251A
by procedures analogous to those described in Example 2 to give 2-(4-isoxazol-3-
yl)benzyl)-7-(4-fluorophenyl)-8-(pyridin-4-y1)-[1,2,4] triazolo[4,3-b]pyridazin-3(2H)-
one as a yelloxgv solid (59%). HPLC: 99% at 5.33 min (retention time) (Conditions:
Zorbax SB C18 (4.:6 x 75 mm); Eluted with 0% to 100% B, 8 min gradient. (A =90%
H,0 - 10% MeOH - 0.1% H3PO4 and B = 10% H,0 - 90% MeOH -0.1% H3POy);
Flow rate at 2.5 mL/min. UV detection at 220 nm). MS (ES): m/z 465 [M+H]"; 'H
NMR (CDCls, 400 MHz): & 5.26 (s, 2H), 6.65 (S, 1H), 7.07 (t, J = 8.36 Hz, 2H),
7.10-7.18 (m, 2H), 7.23 (4, J = 5.30 Hz, 2H), 7 51 (d, J = 8.36 Hz, 2H), 7.80(d,J =
7.88 Hz, 2H), 8.21 (s, 1H), 8.45 (s, 1H), 8.62 (d, ] = 5.30 Hz, 2H).
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;siftion m xture was cooled to RT. The reaction
ure was concentrated under reduced pressure. Th
wohbv@ioagdir esi due was treated with ice- colod saPGT/aJISmi/042820
aqueous NaHCG3. The formed precipitate was collected
by filtration and washed with water to give the title
conpound, 3, 5-di chl or oRXANIPLEDS2- 4-y| ) pyri dazi ne as
an off-white 5 solid (1.8%, 67%. .. LC od ﬁ?
T%QFggngm(f fmwmh oxypheny 2§1mrlﬁn@ﬁk?h//‘§tligeﬁ‘t1gﬁ’az° [4,3-
- - 5- (4- met hoxyphenyl.) - el din-4-yl ri dazine
lk\)l-i | O N N HC é}jgﬁ'é‘ﬁg?lzllsgzﬁh%gund vvas) B¥epar ed
y reacting 3, 5-dichloro-4-(pyridiH-4 10 yl)pyridazine
wi t h 4- met hoxyphenyl borg#is agid\by procedures
l%?aﬁrpl e 279D to give

anal ogous to those desc i\bd [
) - %- py¥ i di n-4-
Qd A) . NRT=1.58 mn, (MH+ =

3-chl or o- 5- (4- net hoxyphen
yl ) pyridazine. LC/ M5 (net
ig?S .(282D. Preparation o
- (5- (4- Met hoxyphenii$Q ridin-4-yl ri dazi n- 3-
~yl)hydrazine NI NHNH2 - N N H3C, T%e) |toiytl eaéloprpgunés
\Qa;yf{gf)ﬁr zd Ibg/ re_agt i ng 3-chl oro-5-(4-nmet hoxyphenyl) -
- -4-yl)pyridazine wth razine.
28YApr &hepm@@naﬁ5r6§l9a%-4r09yﬂfl%g‘§/%@§§‘é’f‘?6‘g%@?ﬂy“%;eZ:TS| e
32/|4;1I|[—)|ytr iodglz?/(re} %(|5) §]4amet. nyl)-4-(pyridin-4 20
_ -3-y ydrazi ng. L M5 (nethod A): =
mn, (MH)+ = 294, - 101N |-O6§%761 ): RI=L A8
PCT/ US2004/ 042820 282E. Prepargjion of
7- (4- Met hoxyphenyl ) - 8- (pyr@idi ne-4-yl) [1,2,4]triazolo

[ 4, 3-b] pyridazi n-3 - -
To] e? g/uspensiolnnof 2(-§e 1(-) -%hlor’\cl)l—4-lz|éf—pyﬁ|ﬁln—4{\—lyl)ﬁ\§rﬁ%9no3 (2H)-one

(3.9 g, 13.1 mmol) prepared as described in 27 9A, in toluene (65 mL) was added

@)

aluminum chloride (4.37g, 32.7 mmol). The mixture was stirred at 90°C for 1h. After
this time, the reaction mixture was cooled to RT. The reaction mixture was
partitioned between EtOAc and saturated aqueous NaHCO3 (adjusted pH to 7). The
formed precipitate was collected by filtration and washed with EtOAc to give 1.8 g of
the title compound. The aqueous layer was extracted with EtOAc (2x) and the
combined organic layers were washed with saturated aqueous NaCl. The organic
layer was dried (N a,S0y), filtered and concentrated. The obtained residue was
triturated with EtOAc-hexane to give additional 0.7 g. Together 2.5 g (92%) of the
title compound, 5 —chloro-4-(pyridin-4-yl)pyridazin-3(2H)-one was obtained as an off-
white solid. LC/MS (method A): RT=0.48 min, (M+H)+ =208.

282B, Preparation of 3,5-Dich10ro-4-(pyridin—4-yl)pyridazine

N I Cl
Cl ~-N

A suspension of compound 5-chloro-4-(pyridin-4-yDpyridazin-3 (2H)-one (2.5
g, 12 mmol) in POCl; (20mL) was heated at 120 °C for 3h. After this time, the
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The title conpound was prepared by reacting
1- (5-(4- et hoxyphenyl) -

wOpyosiods i 4- yl ) pyri dazi n-3-yl ) hydrazi ne with PCT/US2004/042820

car bonyl di i m dazole (CDI) by procedures anal ogous to

those described in Exanple 279F to give

reééh %&Hﬂé%ﬁ%‘@?&é& foRT. The reactlon mixture was concentrated under
pyridine-4 1,2, 4] triazol o[ 4, 3-b] pyri dazi n-3(2H) -

anéuceti@kécﬁn(en"ﬂielxdxﬂmﬂéd residlic a8 reatbd withNed-pold satBRBed dMeous
3 P t
ReHCDs oFhs trinel proptpuieyias opllesiediy FRyionang ryeshec i ater

S hﬂsk&&gﬁﬂ%%’ R R PR e

podid af1e’ig, [67%)e aﬂ/wﬂamd&mmwmmny (YEBI)15 226.
(pyridine-4-yl1)-]
1,2,4]triazol o[ 4, 3-b] pyri dazi n-3(2H) -one, prepared as

gﬁ?}f '( Brﬁge apan@fi’s% 185525 g46)%mae§l(1) xg’phglpé z)a rpgfé‘ldm-4-yl)pyrldazme

described in Exanple 250A Ry pyoceglures anal ogous to
ds a yellow solid.
i) (Conditions:

el with 0% to 100%

HPLC. 99% at 5.53 mn (retent on
Zorbax SB C 18 (4.6 x 75 ) ; ‘
B, 8 mn gradient. (A = 90% 0% 20 MeOH - 0.1 %
H3P04 and B = 10% H2O H:GQ% - 0.1 % H3P04); Flow
rate at 2.5 nL/mn. UV detection at 220 nn). M5 (ES):
m z A47Thd tifkeHjompouhid NMRp(e(ﬁEIéﬂl?oy redbfing B¥zJichlor@4 &pyridin-4-

jlggpyﬂgaége ‘(’V? -rgg P&l%oé‘ﬁb@ ae;g by P@OCS@HEW%&uL_% those
deg%rﬂge‘aéa‘ﬁz(?nmﬁg%% to ey 3- %16131(7 -5 ‘éé ﬁlethox%gﬁe L4-p§1]'&1n-4-

210yt idedine 1L NS uﬁamedmzlm%nss EXANRIL-ES) 28298TO 353 The
foll owi ng Exanpl es were prepared accordi ng to nethods
and procedures above: 5 Exanple Number Structure HPLC

RNt | BPe MBS0 B EES-(4-Methoxyphenyl)-4-(pyridin-4-yl)pyridazin-3-

yDhydrazine
NZ | NHNH,
AN I X I}l
N
HaCx

The title compound was prepared by reacting 3-chloro-5-(4-methoxyphenyl)-
4-pyridin-4-yl)pyridazine with hydrazine monohydrate by procedures analogous to
those described in Example 244H to give 1-(5-(4-methoxyphenyl)-4-(pyridin-4-
yD)pyridazin-3-yl)hydrazine. LC/MS (method A): RT=1.18 min, (M+H)" =294,
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Time (mn) Observed (MrH) 284 a N\ , F 8.22b 511 \ |

/~OF \ iN285 a \~ 9.01 537 286 FF 7.26 b 559 \
WORBeB61 287 ~, FF 7.2 b 496 N 288 , 8. 15P&81S2004/042820

"OFF N\ IN289 a\ , FF 846 495 \ iN 8.23 529

290 a\ , FF NFSOOF 291 Ib 565 iNOI/ 292 8.1

S2E. 2Bseparation of 7-4-Ma@hotyBRayl)8-(pyridis4-yh-\ / N

294~ F Fl,Z4ﬁ§iagtﬁ(7)[4,3-b]pyridazin-3(2H)-0ne

The title compound was prepared by reacting 1-(5-(4-methoxyphenyl)-4-

5  (pyridin-4-yl)pyridazin-3-yl)hydrazine with carbonyldiimidazole (CDI) by procedures
analogous to those described in Example 279F to give 7-(4-methoxyphenyl)-8-
(pyridine-4-y1)-[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one. LC/MS (method A):
RT=1.37 min, (M+H)" = 320.

10 EXAMPLE 283
Preparation of 2-(4-Isoxazol-5-yl)benzyl)-7-(4-methoxyphenyl)-8-(pyridin-4-yl)-
[1,2,4] triazolo[4,3-b]pyridazin-3(2H)-one

N\ |

The title compound was prepared by reacting 7-(4-methoxyphenyl)-8-

15  (pyridine-4-yl1)-[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one, prepared as described in
Example 282, 5-(4-(bromomethyl)phenyl)isoxazole, prepared as described in
Example 250A by procedures analogous to those described Example 2 to give as a
yellow solid. HPLC: 99% at 5.53 min (retention time) (Conditions: Zorbax SB C18
(4.6 x 75 mm); Eluted with 0% to 100% B, 8 min gradient. (A = 90% H,0 - 10%

20 MeOH - 0.1% H3PO4 and B = 10% H,0 - 90% MeOH - 0.1% H3PO4); Flow rate at
2.5 mL/min. UV detection at 220 hm). MS (ES): m/z 477 [M+H]"; "H NMR (CDCl3,
400 MHz): 6 3.81 (s, 3H), 5.25 (s, 2H), 6.51 (s, 1H), 6.84 (d, J= 8.8 Hz, 2H), 7.07
(d, J=8.8 Hz, 2H), 7.10=7.30 (m, 2H), 7.51 (d, T =8.3 Hz, 2H), 7.77(d, J = 8.3 Hz,
2H), 8.22-8.30 (m, 2H), 8.60-8.70 (m, 2H).
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IN J' -103 WD 2005/ 063761 PCT/ US2004/ 042820 Exanple
Nunmber Structure HPLC Retention Mass Specs Tine (mn)
waohewsrosgdl (MEH) 295 a , 7.36b 513 \ | ' N~-O FPETNS2004/042820
X50" [/ 296 3.42e 525 . N 297 p \O F 7.66 525 HO 1 /
298 a CN 7.44 b 540 \ iN299/ 7.39 538 \ 300 a/ F
8.05 529 301 FF 8.18 511 302 a \ YO8.03 548 \ iN
Il /' ~N 303 0~ FF 7. - 4 Cl 6 483 \
Lo F P\ T 305 o ExAMERES s (020 O

The following Examples were prepared according to methods and procedures

F
@)

above:
Example Number Structure HPLC Retention Mass Specs
Time (min) Observed (M+H)
284 o 4 8.22°
’ r@¢ 511
(A
oo I
285 ; 01°
~ ll;gch{ 9.01 537
g @ -
286 . ~OA 7.26° 559
O~
I/N
e, O
287 e 7.2° 496
X O l Iv%o ¥
e
288 a ~O 8.15° 481
O ZN
289 ] ~O 8.46° 495
S U5
|/N
e
290 ] ~O. 8.23 529
g lfNL, o
w U
291 | ~O 8.41° 565
¢ A~
40 \
292 0 O 8.1° - 539
Cr
293 ‘ —~ 8.07° 525
AL
(A
0
294 , £©7< 7.53° 567
[y °

-103 -



\ /N 306 F 5.27 467

\' N\ O\ /N 307 0."

5.02 472 \

| /N - 104 WD 2005/ 063761 PCT/ US2004/ 042820 Exanpl e
wolands@e378t r uct ure HPLC Retenti on Mass Specs Ti RETUSR00}/042820
Observed (MrH) 308 , FF 4.79b 474 iN | \ 309\ | N
o~ , 5.35 479 F F ~N 310 6.93 482 \ OF F\ iN 311 p
‘ExamBIeFNlZmBér ggas‘érblgtNreﬁKlfsa HPIC ﬁeé%‘é?%n 53F F MAs Specs
o 79—\ N34 73%& gin?m? .“nggé"é&iM“LH)
3. 43e ?49?8 0T 73 513
I/,g °
bt,mJ\/
296 3.42° 525
O
. O
297 . 7.66° 525
LA ﬁ*
o O ”
298 ~ {y,{ 7.44° 540
o8
299 7.39° 538
O
O
300 8.05° 529
O ﬁ:
O /N
301 ; ., 8.18° 511
e I;QC*
O =N
302 . ~O 8.03° 548
QL
l/N
\o' O
303 . —~ 7.68° 506
Ilv*" :
304 . A 6° 483
[Dso 7
|: o
305 ] L 6.34° 483
) FE
o8
(>
306 L 527° 467
\l />§o °r
Cl
307 =1 5.02° 472
g [~
]/N
O
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\ ~N 318 4.69 529 319 p/ Qa 4.15 481

4.13 481

\

~~0 |

I N 320

a -105 WO 2005/ 063761 PCT/ US2004/ 042820

waxzenspies76Number Structure HPLC Retention Mass BOEM$2004/042820
321 F F 3.85 482 F 322 3.4

Time (mn) Oobserved (MtH)
0.N 2.62 461 324 Y 0.

440 F 323 N,

2.53 461

I N

ampleNuftbet | 326 Sgucife 233 CREtext
D. 77cﬂ486 %,|J F 329\ FFF 3. %ggg&gso %Z CjH)
OO L g_ L TIT VI ') 234 ;48 I 479‘)‘ 474
a Lo
//
309 rCH 5.35° 479
‘/»'«
Wy
310 @ 6.93° 482
&Y I’z
I/
- 311 r©7{ 7.11° 482
bh
[
312 o @ 7.6 490
i
-
S .
313 . —A 5.87° 503
| :fg
e
He
314 ey 0% 5.99° 531
e =a
315 a Q@* 747° 482
! [
(A
o
316 | ~O& 7.53 549
O |/E}o
W JO
o
317 - 0 3.43° 448
N liﬁo
318 o 4.69 ' 529
o
JO
319 ] )= 4.15 481
oon
L
320 o O 4.13 481
g |154Q0
3
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C. F - 106 WO 2005/063761 PCT/ US2004/ 042820 Exanple

Nunmber Structure HPLC Retention Mass Specs Tine (mn)
waohewsrosedl (MrH) 334 3.08c 501 F O\ ~ F 335 8¢TAS2Ha/042820

533 F+ 336 3.27c 562 F" -a 337 2.77c 486 o\ , F

338 F FF 3.13c 521 i h NN339 2.82 553 o ~" Nt Q

P Bt [2: S ﬁﬁPeE 0 F 3L EREenfide 3 YOCMaseSpecs
FRRTBHE so1 PTE e Time (min) Observed (M-+H)
321 /@x 3.85 482

o |
322 “ L 3.4 440
O =s
323 0 2.62 461
] o ‘
N Iiﬁ
H;
324 avss 2.53¢ 461
fosn
&
325 03 IFQ 425 419
|k ° ,
J
326 O 3.29° 533
327 Yggw@ 3.27° 562
328 o 2.77° 486
Ly F
o \_/
329 L 3.13° 521
® g .
K /_\
¢
330 v o 2.82° 553
¢ °
331 e o | 3.23° 539
2 2
332 SIQ 3.34° 488
rL\\i‘
I g es
333 " 3.96° 488
‘\\Wr
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344 3.65c 538 345 3.65c 538 346 3.11 476

r

-107 WO

2005/ 063761 PCT/ US2004/ 042820 Exanpl e Nunber
werousmbsmee HPLC Ret ention Mass Specs Tine (m nNPCT/US2004/042820

bserved (MHH) 347 tl 3.74C 486 348 6¢ 526 ~F tl
349 3.15c 533 tl 350 2.82¢c 512 \ tl 351 2.87c 514
~ Hxbinple Ntmbgo? 3. @%ﬁct@ﬁblf 353 BrIAC Retkedtior H t1 Mass Specs
ehor ??f‘ﬁf ditalkol ey 2 H S Gl OPErNe (VEHD
pyri da%“h- 3-one * c/ p N I%LOBS Cl 354A 501
Prepar ati on of
2- Benzyl - 4-chl pro-5 ypyri dazi n-3(211)-one O cl
335 - 3.29° 533
336 ACLD 3.27° 562
/;N u
337 e 2.77° 486
& F
338 L o 3.13° 521
® .
O N
I S {
339 e o 2.82° 553
3 2
340 20 e 3.23° 539
5
341 S;(g 3.34° 488
N\o}_\}' \‘/ } F
342 ’ 3.96° 488
11(_@44
343 o 3.08° 501
Hopt
344 e O 3.65° 538
345 *al 3.65° 538
L O
346 5 3.11° 476
I
Lo 4 . .
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N | M. .0 N

To a solution
woams/0624131 g,

Exanpl e 244A,

~

-108 WD 2005/ 063761 PCT/ US2004/ 042820

of 2-benzyl
87.47 mol ),

indry MeOH (175 nL) at 0C, was
lution of sodiu

-4, 5-di chl oro-2H pyri dazi ne- 3

prepared as descr POBMS2004/042820

m nethoxide in

added
t hanol

dropuwise a s0
( Ezompksi Mmbern

warmed up to r

bom t enper at ur

Me ORfruct@fs )],

e andimsé (thingd f ¢

T .CGRetentien was sl MassySpecs

r @Bseived (M-+H)

Co
Fprtat

The reagtion nj xture was di Tt ed wsifjc net nyllene  jge
chloride (200 pi) filtered. The filtrate was
concentrated tp af ,rd he tjitl e conpound,

2- benzyl - 4- chl pr o- 5- hoxylpyri dazi n- 3(2H) -one (22.2
g) whi®48 was >P5% A dged by 36PLC and was ysgd
in the next repcti e 354B, w thout |[further
purification. [0 % . Preparation of |
2-Benzyl - 4-chl br o-b- hydroxypyri dazin-3(2H) -one 0 cl
IN HG34Po a sukpensioriiof 3.15° 533
2- benzyl - 4-chl pr o-/ - et hoxypyri dazi n- 3(2H) - one (22. 2g,
87.47 mmol) in r (150.0 jinL), potassiumfhydroxide
(5-89¢)—was—ad ad and the i xture was heated to

refl woSOAfter Bh, xturle was £488n cool ¢d to rébn
15 tenperature| angd aqueoys hydrochloric acid was
added and the jpH Q the soI uytion was adjusted to 3.0.

for

talal
T

The—pt e—wa and
dri ed “Under rleduc » é‘Ssureto gt gthetltle 14
conpound, 2-benzyl~4-€] 5- hydr oxypyri dazi n-
3(2H) -one (20. 459) ras a whitle solid. HPLC :[2.40 nin
20 35 Preparat i On=git, 01
2- Benzyl - 4- Chl|or o- :Qé?éhl or|o pheny?) 2H pyr i dazi n-é-
one O C N I} NGO *
353 *Qég 3.2° 513
EXAMPLE 354
Preparation of 8-Chloro-7-(4-chloro-phenyl)-2H-[1,2,4]triazolo[4,3-b]pyridazin-
3-one
N—NH
cl 4 )io
B
_N

354A.

Cl

0O
Cl
I'.‘/\@
N
eO =

- 108 -

Preparation of 2-Benzyl-4-chloro-5-methoxypyridazin-3(2H)-one




10

15

20

25

Cl 1:/ To a solution of
2- benzyl - 4- chl or o- 5- hydr oxypyri dazi n- 3(2H) - one (7. 84

W@ 2005883761 nmol ) i n net hyl ene chl oride (110.0 nRLTAIS2004/042820

-10C, was added triethylam ne 25 (4.02g, 39.75 muol)
foll owed by trifluromethanesul fonic anhydride (I Og,
35. 45 Towkglutidief Wwbesizyl-¢,5vdichlsto-2H egriflaning8-one (R2adig, 87.47

%@232&%&‘2@ e ipetio TepIer ik 60 MOQRS 1R 21 O°C, vias
SESHERYA Dk s PP A ST ARG R ducom,

I%ylﬁL)‘x The igixnes haslslvivishwamsddarp @rdomatmpatied agisioted for 18 h.

am 5 e RE AT B Chidoh v GaBeiBHiop L SHRDG TS digred. The

Lifd 8kSeal _/A0l Thi s

AaaE Rk hhle ) Bl e il oppBinEo bR orglSt 2
%&hb@}@ﬁlﬁ@ﬁﬁ@ (ZHL))—O@I’(QZ hg viithivaor98a purtteggadeed by HIPLC and
argon. 4-Chl orophenyl boronic _acid (2.37 g, 15.18
rias Ysed in the next reaction, Example 354B, without further purification.
di chl oro- bi s(chl orodi -tert-butyl phosphi ne) pal | adi um
(0.89g, 1.65 mmol) and potassium carbonate (13.67 Q)
VeF4B. adppghariifion HE2-BeasilieehlotocbHydrudypyrilazin-3@Htone
roomtenperature for 1.5 h. The reaction m xture was
then diluted with water (20 rrL) The resul ting
solution was extracted % x 200 nm). 10
The conbi ned organic | ayerls vvere ed with water and
saturated aqueous NaC .o~ Tt rganms€ | ayer was dri ed

(MS™M), filtered and concentrated under reduce
pr essuFea sqsmenwwfoﬂ;bemk%ch@mécm@thp@a)ya?a@wm-one (22.2¢,

(@{fﬁn@g&gﬁ%ﬁgﬁ@sﬁp%@%&ﬁ%ungﬂ% Eﬁﬁ 58 wasd 28 and the

- fhfktur R heatel e ekiix 2 iy 8h,dBe hﬂxtare\%beth&a Sodled® r8om
white solid. HPLC : 3.72 min 15 354D. Preparation of

seBptotuse Bad 4N @hlieous pydnaghlprio prid yras dddedhaml thepH of theggolution

VMU0 & e Pesetele e BRI e b e g rigd under
; “BsAy¥-acthld? -tsqll &azin-

it e gy

vid(@Hyoee 0k aamwhltheolndaaHPLGn 2A0mur e was heat ed at

50C. After 20 mn, the

354C. Preparation of 2-Benzyl-4-Chloro-5-(4-chlorophenyl)-2H-pyridazin-3-

()]
Cl
PN
~N
Cl

To a solution of 2-benzyl-4-chloro-5-hydroxypyridazin-3(2H)-one (7.84 g,

one

33.1 mmol) in methylene chloride (110.0 mL) at -10°C, was added triethylamine
(4.02g, 39.75 mmol) followed by trifluromethanesulfonic anhydride (10g, 35.45
mmol). The mixture was stirred for 30 min and then poured into an ice-cold solution

of 0.5N aqueous hydrochloric acid (200 mL). The mixture was then extracted with
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reaction m xture was cooled to RT and then poured into
ice-water (200 nL). The resultant sol ution was

wexbesasset with Et OAc (3 x 200 nL). The comnbi nedT/US2004/042820
organic layers were washed with water (500 nmL). The
organic layer was dried (MgSO™4), filtered and

%@&?Iéhé @El%ﬁdéipd;@éod ﬁﬂg.‘?ﬁ% RIS Goantd Payé:l%,s\i«é}é’ %vaF‘@e?l with
purified by colum 25 ¢€hronmat ography on Silica ge
usategard GAvated agicoes Nh€l.t Thd ergeminpayendas driah(MgS0H; {ikered and

S PLET: SHRELS: S0 L2 Bl S35 o o
P 2004/ |

PR IRRAGR s RS U e oo Mo 53
GhL}aiththe sokufioq dvas Heansedphiginygo Hi Gt ordplénytboBonionad (2.37 g,

el T e BRI e T 1 5
%}%&%ﬁ o%ssi&ﬁiocgrc};oﬁﬁte](l gga@g fe &gk hﬂcgth%‘}ﬁﬁgiﬁré t1€ture was

s poured over Ice to quenc
estitednt ROG1 Engrehttirodor S bl tThntreamtbhiivtoravass theh ddctee dvith
with Et OAc. The conbi ned organic |a er,% wer e washed

wivetRr (RRP arl)- e rerufiing solutiopeayas grbagied adth (higSom x 200 mL).
fid &Vnﬁﬁn@d“&rg&% faﬁ% gbﬁ%g aliaiahict GAE S BAGSRH Guddds NaCl.

grve the titre co

3THe chigatit tayer wad drich(MgSEpHelilydrgd myd dostacritraged(uhder glluesl
a light yellqw solid. HPLC : 10 3.26 mn 354F, .
BRI, heresidue was then purified by column chromatography on silica gel

%‘i/%?ga%yﬁg&m%%(%% R{ &PQ ﬁﬁ%&tg%o &,i ﬁb%leﬁ-k-'chloro-&@—
It phenAPLH-DriddziatB-omeonh @y la)whiter sotidz HPE( 63.02 ghin

23.1 mol ) was suspended in isobutanol (150 niL) at 0OC
and hydrazi ne nonohydrate (11.1 g) was added dropw se

Oysiiy 10 P of PRGOS T-Sh o Vit kP
o
Cl

Ci

2-Benzyl-4-Chloro-5-(4-chloro-phenyl)-2H-pyridazin-3-one (3.19 g, 9.65
mmol) was dissolved in toluene (50 mL). Aluminu:;n chloride (AlICI3, 3.22 g, 24.1
mmol) was then added and the reaction mixture was heated at 50°C. After 20 min, the
reaction mixture was cooled to RT and then poured into ice-water (200 mL). The
resultant solution was extracted with EtOAc (3 x 200 mL). The combined organic
layers were washed with water (500 mL). The organic layer was dried (MgSOy),
filtered and concentrated under reduced pressure. The residue was purified by column
chromatography on silica gel using EtOAc to give the title compound, 4-chloro-5-(4-
chlorophenyl)-2H-pyridazin-3-one (2.33 g) as a white solid. HPLC : 2.74 min
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for 24 h. The mixture was cooled in an ice/ water bath
for 15 mn and filtered. The white solid thus

woho@ioagdi was washed with col d i sopropanol andrdriuseoou/042820

give the title 20 conpound,

1-[ 4-chl oro- 5- (4-chl or o- phenyl ) - pyri dazi n-3-yl ] - hydr az

i 3E. ( 5 Poepgratien af 3 didichlosolS-@-clithitophenyll)-pyridiagine 111

WO 2005/ 063761 PCT/ US2004/ 042820 354G Preparation of

8- Chl oro-7- (4-chl orophenyl )-2H1[1,2,4]triazol o[ 4, 3-

b] pyridazin-3-one NNH C / &N,y N O To a

sol ution of triphosgene (30.4 g,llog.4 mmol ) in THE

(300 nmL), 1-[4 5 Z

chl or o- 5- (4- chl or o- phenyl ) i dazi n- 3-yl]-hydrazine

(6.52 g, 25.61 mmmol) wa$laddéd in portions over 15
{

oom + AR SRAREFbtth Gyt PP U3 (23 £ 165 Aol s
salspérided iMBOCRAUIL @T).i ThOrehetdnvab@iire (RRIATLY in arpdilbithe

resultiqg Iigﬂt §e||OMISO|Ld was col | ected by
fprebeaied B0 10°Fhior d dr i Aftsugeoling tody(T, the nrxturpwapoumedover 200 g

f}_‘%é tc?&%n\é\ﬁﬁre%%éns% gm3 grgf(gli gésigftgntusgﬂl%%n\(n%% %}lé acttgd %ﬁ{ %tOAc.
BTIENE A BIndd GréariBIHERRNEE WakhedviltH watet] Thé ﬁ.‘éﬁfé@ _[léyzeﬁ%a}; Bried

yridazin- 3-one as a light yellow solid.
nMeSQm, filtgred andpncerprmdrirdensgusadaessateito givsfthe title compound,

) SRS PaR s BB f MR SRR

NDdMnfh O N N C |Iv~ To a solution of

3- chl oro-7-(4-chl orophenyl)-[1,2,4]triazol o[ 4, 3-b] pyri
azin-

354F. Preparation of 1-[4-Chloro-5-(4-chlorophenyl)-pyridazin-3-yl]-

hydrazine
- NHNH,
cl
~N

|
~N

Cl

3,4-Dichloro-5-(4-chlorophenyl)-pyridazine (6.0 g, 23.1 mmol) was suspended

in isobutanol (150 mL) at 0°C and hydrazine monohydrate (11.1 g) was added

dropwise over 10 min. The reaction mixture was slowly warmed up to RT and stirred
for 24 h. The mixture was cooled in an ice/ water bath for 15 min and filtered. The
white solid thu§ obtained was washed with cold isopropanol and dried to give the title
compound, 1-[4-chloro-5-(4-chloro-phenyl)-pyridazin-3-yl]-hydrazine, (5.0 g) as a
white solid. HPLC : 1.65 min
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3(2H)-one (300 ng, 1.07 mmol ), prepared as descri bed
in Exanple 354, in DM (5 nlL) was added K2C03 (180

wagposhsdenmol ) foll owed by 5-(4 20 PCT/US2004/042820

(bromonet hyl ) phenyl )i soxazol e (305 ng, 1.28 nmol),
prepared as described in Exanple 250A. The reaction

re t
A PRaRral bR o Rl Phlofophend NN TED  Bhaglof4 >
and a pbhyrilazat®-oher med. The solid was coll ected by
filtration. The solid was washed with water (2 x 25
m.) followed by hexanes (20 rrL)/’ e solid was dried
in a vacuum oven at 40C. Thel OAD 2005/ 063761
PCT/ US2004/ 042820 title conpdlnd;
2-(4- (i soxazol -5-yl)benz S Bro-?-(4-ch|oropheny|
)- [1,2,4]triazol o[ 4, 3-bi dazi n- 3(2H) - one (450 ng,
96%9 was obtai ned as &iyelYow solid. HPLC : 3.50 m n;

MrH = 438 5 EXANVPLE 357 P t f

2- (4- (14 §°§%@ %’fp tyPEb%SgﬁaQ/ %%ngg, ﬁ’ﬁ?fﬂ%ﬁ@ﬁﬁgﬂﬁ (308 mlgh, 1 5[4-
O R RS PRl B 22 el v added
Ztn (p@rt(qns oxeZIGl mﬁa—a;t Ir()dm teryporatBrec Hlermixtire 4vad Gtirred at room

SBDbraRRe o 1 ARG Hind Hik Sl ip b iowtad ipiadios fyatek (S00 ),

FPATRL 5 4 i B 9 0, DRSO e

switleaqueotis @ONAHC] &rd(watds. 9t &as then dried under vacuum to give the title

tetrane -1, 3, 2-di xobor gl an yrldlne (61

GO@PRH%?S ;y %&&sofggaé%fo- s(bfﬁgléa{?@h@r@ éﬂmaa%lp%g% Ipyridazin-
i3 s§ol ved in

ij b%ésyl%%géggﬁgﬁv\as a dg%trgﬂgh&e suspenS| on. argon

was bubbl ed through this suspension for 10 mn before
the flask was placed in an il bath preheated at 120C.
The reaction was stirredtZAMBEERSSt or 6 days The

Ir (ri]‘ ?g tl*r ?l]biq%%); ﬁg?géé\fo? est 538 e?&gl) t8(:)chtlg{r-5 ‘?&a cﬂﬁ%&genyl)-

extract ed wi t h [E2Xferiazolop4,3L0]pyiidazib®2ED Huened
organi c |layers were washed with water (2 x 10 i)
O-n

\ |

N—N
a A J)=¢
7N

)
~-N

cl

To a solution of 8-chloro-7-(4-chlorophenyl)-[1,2,4]triazolo[4,3-b]pyridazin-
3(2H)-one (300 mg, 1.07 mmol), prepared as described in Example 354, in DMF (5
mL) was added K2CO;3 (180 mg, 1.3 mmol) followed by 5-(4-
(bror;aomethyl)phenyl)isoxazole (305 mg, 1.28 mmol), prepared as described in
Example 250A. The reaction mixture was stirred at 70°C for 2 h. The reaction
mixture was cooled to RT, diluted with water (25 mL) and a precipitate formed. The
solid was collected by filtration. The solid was washed with water (2 x 25 mL)
followed by hexanes (20 mL). The solid was dried in a vacuum oven at 40°C. The
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20 foll owed by saturated agqueous NaC (2 x 5 nL). The
organi c | ayer was concentrated under reduced

wonres®dswl Cbt ai ned product was purified by repPerais2004/042820

phase HPLC to give the title conmpound,
2-(4- (i soxazol -5-yl)benzyl)-7-(4-chl orophenyl)-8-(pyri
diithe- @mpohund RA(4 Ajsékazol-d70)behy] B8hivye-7ddxhivrGflRidyHone

I i n;
i s toth a i e f-opp Bt popiyas gl s vetlow

2 Hz 8.28 (1H, d, J=2.0

@‘)d %Pﬁg %iﬁ 5319*%*533§(’2H )d, J:10.(O Hz), 7.69
(1H, d, J=5.0 Hz), 7.51 (2H, d, J=10.0 Hz), 7.31-7.33

8: 23 -7122 Sﬁzz)HzoSS/g)eE?‘gﬁl‘%@iﬁzgcl)4/(cl)zl28§)o > 25
7 .y
S PhpR g ofF-BRAL AR s GbenzyD)7- (4 chlorophenyl)-8-(pyridin.3-v1)-

|- [1,2,4] triapgld]trihzetopl,3-pjpyritkzim3@H)2éle one O N

NNNO NGO 5 Toa stirred solutlon of
2- (4- (isoxazol -5-yl') benzyl) - 8 chI 7-L 4N
chl orophenyl )-[1, 2,4 yr\2| n-3(2H) -on

e (100 ng, 0.23 mmol as described in
Exanpl e 355 in tolue H a round bottoned
flask was added Pd(PBEh3) j&G ng, 0.014 mmol ) under
bubbl i ng argon. Phen hic acid (36 ng, 0.3 nmol)
was added subsequen Under vigorous stirring,
Na2CO3 10 (97 nm, h. o1 nmol ) pre-dissolved in water
(0.25 SMSH Qhzy

bubbl eﬂgér%ll ﬁ?@ﬁ%ﬁqgﬁls(s%ug;gsny onesn?ll) 10 Ir)ndgtr:fg%%}f ﬁfg t he
f ¢Hadopheny])p]l 24t idznlo[ 43 -hdpyrideainks (@Hé»heaﬂélﬂ) mg, 012D@mol),

BERTOR (bR EATaliol s i1 BUBTE (ot o AFGUEH bofiped sk

w??adrdhﬁ?d (%ngopmﬁli gﬁﬁ@zunmws&%%mgﬁﬁt @r<4(41535-

tant s extracted wth
( ﬁtrxﬂl@thylsl ﬁﬁ)dma’lbr&olamﬂaylbmmldmegﬁ hingg, Da%ymnml)vmssadda@ h ed

L 5 Sl IS Bl S0P POt
H IL%PQO?%' dmfz taS 9EANG rtl‘?et Qlogb%@oﬁ Ws4RBbRE Ql%ﬁgh thls

roduct was pur reverse phase H
t Silsgebnsﬁ)ntfbﬁl(b irtih Beforntho tlask was placed in an oil bath preheated at 120°C

2-(4- (i soxazol | ) benzyl
Tl(le regctlon was st1rred32/1t I)'CﬂllX ty or g days The reaction was then allowed to cool to

RT and poured into water (10 mL). The resulting mixture was extracted with EtOAc
(3x 10 mL). The combined organic layers were washed with water (2 x 10 mL)
followed by saturated aqueous NaCl (2 x 5 mL). The organic layer was concentrated
under reduced pressure. Obtained product was purified by reverse phase HPLC to
give the title compound, 2-(4-(isoxazol-5-yl)benzyl)-7-(4-chlorophenyl)-8-(pyridin-3-
y1)-[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one (8.5 mg, 8%) as a pale yellow solid.
HPLC : 2.98 min; M+H = 481; "H NMR (CDCl3), ppm: 8.61 (1H, d, J=6.05 Hz), 8.55
(1H, d, J=5.0 Hz), 8.28 (1H, d, J=2.0 Hz)), 8.19 (1H, s), 7.76 (2H, d, J=10.0 Hz), 7.69
(1H, d, J=5.0 Hz), 7.51 (2H, d, J=10.0 Hz), 7.31-7.33 (3H, m), 7.09 (2H, d, J=5.0 Hz),
6.51 (1H, s), 5.25 (2H, s).
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chl orophenyl ) - 8- phenyl -[1, 2, 4] tri azol o[ 4, 3- b] pyri dazi n
-3(2H)-one, (15.5 ng, 149% as 20 pale yellow solid.

WORLB/0638168 m n; M5, MtH = 480; 1H NVR ( CDCL3PCTiuSRN04/042820

8.31 (1H, d, J=2.0 Hz), 8.22 (1H, s), 7.77 (2H d,
J=10.0 Hz), 7.51 (2H, d, J=10.0 Hz), 7.26-7.42 (7H,

M, 7.09 (2H d, J=10.0 MRAMPIF3EAH d, J=5.0 Hz),
5.29 (2H, s). - 114 WD 2005/ 063761 PCT/ US2004/ 042820
EXAI\/Ii’LrEPmoprﬂéaa(ﬂa(isognZQifS-yl)benzyl) -7-{d-chlorophenyl)-8-phenyl-

8- Chl 7-(4- c azi 1 | met hyl ) - 2H
[ 1, 202? trl(azol Qfﬁ"? ﬁ%évpﬁ‘?%‘%f e NN\ N
C O NN C 5 To a solution of

O~
8-chl oro-7-(4-chl orophenyl ) -2 ‘ X r\i Azol o[ 4, 3-
b] pyri dazi n-3-one (O g, m-Nel prepared as

descri bed in Exanpl e
added K2C03 (0.61 g, _ _
(chl or onet hyl ) pyr azi (083Y). The reaction mxture
was heated at 50C fo h. After this tinme, the

m xture was dil uted Et OAc (150 nL). The resultant

sol uti n 10 was washed wi th water and sat urat ed

aqueouke Ngtared sohation fnide(isoxpeal-Tudsbeary 8- chiovg Sou)

e A0 ORI S PR LR PSR S,
Sprbpa(t@d miesﬁhb&il in @xﬁlnbtb IB%ARsiSere (Etn%‘?m:h rourd bétomed flask
afford lpg%@ﬁf the title conmpound

SW%"rﬁdéF% PC}CP(P 1 omephe lﬂlnl)moz) ‘leiﬁf blzbhimgaygqmtmynyl boronic

@% rﬁ_ﬁ;b]é Wﬂg%%dd%d Jﬂ%}f e Godhs %ﬁkﬁ%@cm
((@Dﬁig’il) 91mBoB4pré-dissdlvbd 1n8wz§ér ms r%:&waﬁa(ﬂeﬂad ¢S the silipension.
54-7.49 (m 4H), 5.48 (s,

P?*@E&W‘@ﬁ ibyhbled tl;_voqghttusrsmpempn st wmrb@fmynhe flask was placed in

?a%ccm }ga]tdgylr%# 4fec? zgtl ]%r()e(g e%g%rf)ac Fany e%sos ed a’t re]f{urxl ta rZ 8 days. The

reaction was then allowed to cool to RT. After this time, the reaction mixture was
poured into water (10 mL). The resultant solution was extracted with EtOAc (3 x10
mL). The combined organic layers were washed with water (2 x10 mL) followed by
saturated aqueous NaCl (2 x 5 mL). The organic layer was dried (MgSOy), filtered
and concentrated to obtain crude product. This crude product was purified by reverse
phase HPLC to give the title compound, 2-(4-(isoxazol-5-yl)benzyl)-7-(4-
chlorophenyl)-8-phenyl-[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one, (15.5 mg, 14%) as
pale yellow solid. HPLC : 3.68 min; MS, M+H = 480; 'H NMR (CDCl3), ppm: 8.31
(1H, d, J=2.0 Hz), 8.22 (1H, ), 7.77 (2H, d, J=10.0 Hz), 7.51 (2H, d, J=10.0 Hz),
7.26-7.42 (7H, m), 7.09 (2H, d, J=10.0 Hz), 6.54 (1H, d, J=5.0 Hz), 5.29 (2H, s).
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Cl'I O N N C To a solution of
8-chl oro-7-(4-chl orophenyl )-2H[1, 2,4]tri azol of 4, 3-

wopmsrocstazi n- 3-one (0.54 g, 1.91nmol), prepar edCagIS2004/042820

described in Exanple 354, in - 115 WD 2005/063761
PCT/ US2004/ 042820 DWMF (5 nlL) at RT was added K2C03
(0.40 g, 2.87 nmmol) and EXAMPLE 358 onet hyI)benzyI

brom de (O, 595@ 2.49 ol L The reaction m xtur
heat Beeparatigook §rChlorp-7Afchlorpphenyl)-Znépyragin- znykmeﬁhéfl)-ZH-

was diluted with yltant -

sol uti on was ms#gg%#omgt %gxldldggi?ugr g{ied aqueous
NaCl. The 5 organic |layer was dried f#pSO4), filtered
and concentrated under reduced pr/e@ﬁe The residue
was purified by chromatographyn-em siM-8a gel using
hexanes : EtOAc (2 : 1) EQ affoﬁd:@ 74 g of the title
conpound, 2-(4-(trifluoronmetjnyl Nbenzyl - 8-chl oro-7-(4-
chl oro- phenyl ) - 2H |
1,2,4]triazol 0[4 3 bl p

dazi n-3-one as a yel |l ow
solid. HPLC RT sci ip” MS, MrH = 439. 'H NMR
(CDC13): S 8.08 (s, 1H), 7.44-7.61 (m 8H), 10 5.30
(s, 2Ho a BB &F %mow-emarcmok@heﬂﬂ) 2H-[1,2,4]triazolo[4,3-

R NIAR U T A LI AR s R R AR T
Pm? ooy T b, 1060 SRl ) 2

Bg'ellfifibhﬁﬁéth ydagifd @ 83phemyd 1)eact10n mixture was heated at 50°C for 2 h.
[1,2 trlazolo[43bl]gérldazmSone

oAﬁerrahmmm) ther mpewredvassliluted seith BEde (15 |7aless@ﬂtarl?§oluﬂon
O e e b R RSO e Bl P e
NBES0,), Tﬁl&r&l *Mdiéc¥afated under reduced pressure. The residue was purified
by column chromatography on silica gel eluting with hexanes : EtOAc 1 : 2 to afford
0.61 g of the title compound, 8-chloro-7-(4-chlorophenyl)-2-(pyrazin-2-ylmethyl)-

| 2H-[1,2,4]triazolo[4,3-b]pyridazin-3-one as a yellow solid. HPLC RT : 2.86 min;

MS, M+H = 373; 'H NMR (CDCLy): & 8.64 (d, 1H), 8.54 (m, 2H), 8.1 (s, 1H), 7.54-
7.49 (m, 4H), 5.48 (s, 2H).

EXAMPLE 359
Preparation of 2-(4-(Trifluoromethyl)benzyl- 8-chloro-7-(4-chlorophenyl)-2H-
[1,2,4]triazolo[4,3-b]pyridazin-3-one

/—< :>—CF3
N—N
Cl ! )Qo
| N

|
~N

\ cl
To a solution of 8-chloro-7-(4-chlorophenyl)-2H-[1,2,4]triazolo[4,3-
b]pyridazin-3-one (0.54 g, 1.91mmol), prepared as described in Example 354, in
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20 stirred for 4h. After this tinme, the reaction
m xture was diluted with 5 nL of IN aqueous sodi um

waypdrsessde. The precipitate was col |l ected by fPCrTratioans2820

and washed w th I N aqueous NaCH, and water. The solid
was dried to the title conmpound, 2-(4-
(PMH (Sunk bateR Fiylay béded\KoCD3((-40 1, 3,83 phienl)lapd 8- phenoxy 2

JuifygheiebPhRACRrtde TRisbRi Sifel) Thtamtor e va

Zﬁ_éaﬂ:’%%% 551‘151‘ ME/B H, e Fhis u@nes t%né%uorg }xg)g 3@17%&65%@1 ﬁtb&%lso mL).

Pﬂﬂé’mﬂ@ﬁwcﬂm@as Emwmhmenﬂdnﬂesa’anrata@a@xeepﬁ]ﬁaﬂ Cfhe
of 2-

cH g%ﬂ-lé, bﬁé{ T{Yi&l%t Clh‘[luﬁff{ (%Eg% (545,, i)él cﬁé\i‘id) co%cgnh[}a?erdoundeg reduced pressure.

: kﬂ\%eglihﬁ'é/ {V%Qﬁ%ﬁ Kz&%’?rggtg Phy on 31}104 beDushoHeRands!: Ft&Ac Q:

2l)Be aﬂ‘ytd—(lﬁ%gd)if drtel tﬁteommpodnh%@@(&ﬁﬂheronmthy@beﬁyl 8-&hloro-7-(4-
a.T
théorgu 1136 8H3ﬂ%%r%ﬂuspe@1‘§ W@Z}(ns%oae apppellowenlid. (HFPLC RT

Rockisa e M 456 HOTRE R SR o5 B 4F S 2 it

k. 80isgleHf.41 g, 505.8 mml ). After 16 h the reactlon

m xture was poured into a flask containing water (500

m) with stirring. After 15 mn stirring, the

preci pitated product masﬁégggﬁ by filtration and
washed thoroughly with € SO|Id was dried in

APV oI YLD (A TEARof dheth lr)beﬁz?l-ﬂmlcﬁld}ogﬂlﬁ H)srl)td -fhenoxy-2H-
compound, 2-benzyl -4, 5-di or opyridazin one,

(49.2 g, 96% [1,2 4]tr1azolo[4 3-b]pyridazin-3-one

/—< >—CF3
N—N
o o

cl
To a solution of 2-(4-(trifluoromethyl)benzyl- 8-chloro-7-(4-chlorophenyl)-

2H-[1,2,4]triazolo[4,3-b]pyridazin-3-one (16.5 mg, 0.376 mmol) prepared as
described in Example 359, in 0.3 mL of DMF at RT, potassium carbonate (19.4 mg,
0.14 mmol) was added followed by phenol (13.2 mg, 0.14 mmol). The mixture was
stirred for 4h. After this time, the reaction mixture was diluted with 5 mL of IN
aqueous sodium hydroxide. The precipitate was collected by filtration and washed
with IN aqueous NaOH, and water. The solid was dried to the title compound, 2-(4-
(trifluoromethyl)benzyl-7-(4-chlorophenyl)-8-phenoxy-2H-[1,2,4]triazolo[4,3-
b]pyridazin-3-one (15.8 mg) as light yellow solid. HPLC RT : 4.02 min; MS, M+H =
497; '"H NMR (CDCls): & 8.21 (s, 1H), 7.52-6.97 (m, 13H), 5.12 (s, 2H).
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15 as an off-white solid. M5 [ MtH + 255; HPLC
retention tinme = 3.02 mn. 361B. Preparation of

wa-26¥161 5- chl or o- 4- net hoxypyri dazi n- 3( 2H) - oneCTOSh®@/042820

I N ~N C To a stirring solution of

2- benzyl - 4, 5-di chl or opyri dazi n-3(2H) -one (22.9 g, 20
89.8 mmmol ) in 1,4-di oxangx(x:3¥iPril3de@t RT under argon
was added NaOwve (22:4 inL, 25%solution in MeOH, 97.9
mmol ) Alfesstivi @rq')aratiyn o 2i(hfEriflioremethyhberddyl)-8-chloro-7-(4-
i ndi cat ed t ac s. conmpl et ed. .The reacti on

m xture was E’&Pg‘é lbif%g?tﬁﬁ&@m4’§‘$§lﬂ%ﬂa€l%”§%ﬂ)'épe A
saturated sol ution of NaCl (200 rrL was added and the
resulting solution was extra L CH2C12 (2 x 100
mL). The conbined organic IB ye>\\d:f Crs7 wo

2005/ 063761 PCT/ US2004/ 04 ded (Na2804)
concentrat ed under vacuum |anc[|\I purified by silica gel
col um chronatograp J with C}QCJZ to give the
title conpound, 2-be -5-chl or o- 4-

nmet hoxypyri dazi n- fﬂl <one (20.3 g, 90% as a
colorless oil. TLC (CH2Cl12, Rf = 0.4); M [MH + 251,
HPLC retention time = 2.74 min. 5 361C. Preparation of

%ﬁ%ﬂzyi’reﬁu&ﬁf &N)pf-%@ﬁfﬁy 3-afenidio ?92‘1\4&2’1&1’ L {37 Jna( 2M

one a so Ut 1 on

2- benzyl 5- chloro 4 nethoxy r|da2|n 3(2H)-one (20 g,
80 10 nmmol) and 4-chl o€ -o ic acid (15 6 g,
100 mol) in toluene/ Et OH ([ % ) at RT under
argon was added (Ph3P)4R .8 mmol) and 2 M

aqueous Na2CCB3 sol uti on (160 rrL ' 320 nmol ). The
resul tTcng steming engpensiomas4, hekthdoroad-h@ltkydyaidaifie (83vd, 200

L E)l\éfléﬁ%omwg) S ONB HERSTBYY U ARESp 2P el oG 58

picssbpeibaitli s el el
mhixturd Ivasas poutil etd adlaglacordainimgyedtsr (500 enldrviedstiriiag SOkr 15

filtered al_Td cancentrated under vacuum The crude
min stirring, the precipitated product was collected by filtration and washed

thoroughly with water. The solid was dried in a vacuum oven at 50°C for 16 h to
obtain the title compound, 2-benzyl-4,5-dichloropyridazin-3(2H)-one, (49.2 g, 96%)
as an off-white solid. MS [M+H]" 255; HPLC retention time = 3.02 min.

361B. Preparation of 2-benzyl-5-chloro-4-methoxypyridazin-3(2H)-one

0]
MeO.
o

To a stirring solution of 2-benzyl-4,5-dichloropyridazin-3(2H)-one (22.9 g,
89.8 mmol) in 1,4-dioxane (300 mL) at RT under argon was added NaOMe (22.4 mL,
25% solution in MeOH, 97.9 mmol) over 10 min by syringe. After 2 h, TLC
indicated the reaction was completed. The reaction mixture was concentrated under
reduced pressure. A saturated solution of NaCl (200 mL) was added and the resulting

solution was extracted with CH,Cl, (2 x 100 mL). The combined organic layers were
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product was purified by silica gel colum
chromat ography (1SCO eluting wwth hexanes/EtQAc to

woho@ioa3pure title conpound, PCT/US2004/042820

2- Benzyl - 5- (4- chl or ophenyl ) - 4-
nmet hoxypyri dazin-3(2H)-one, (21.7 g, 83% as a white

S@lllédj% %@bl\/@'&ﬂcgnt?’a%gd und%? vhihn a{rﬁtﬁﬂtﬂee By SHTE o8l chifinn

Preparation o

cteniniataphy ehiticd withl O gFih engive ﬁ;ertltﬁamm}@unﬁ;l 2-bérlzyN5{shloro-4-
stirring solutio

| Méﬁ%wy@a%lﬂ'%%ﬁ{b%f‘p@é’r%@ 10Xes eSS PaZ RS, Re =

240 (A 951 3R T Ridpl o fi A 3 LA, D) ves heated

m xture mas cooled to roomtenperature and additi onal
POC13 (50 - 118 WD 2005/063761 PCT/ US2004/ 042820, L)
w%(sl%ddé’aepam@on ehZBegaylnd-«4-shlorophenyRetrmethasygyridazin-3(2H)-
120C for d and then cooled to roomtenperature.

Most of *Lhe sol vent was renoved under vacuum |ce
(300 g) was carefully added toOthe residue while
stirring, and the resultivgiixt ure xas extracted
with CH2Cl2 (250 mL x 2). Th§ cd}lrb orgam ¢ phases
were dried 5 ' (Na2SO4) _axr gd under vacuum
The crude product was p i ed by S|I|ca gel colum
chr omat ogr aphy (1 SCOcI€l ng with

hexanes/EtOAc/C+2C12 Desi r ed pr Qduct
obt ai n&@ 2a8lugion phymheazil>achiprort- gleﬁwmﬂda%mggé@wﬁ? &0 g, 80

PRt IR A0 B Mg ek o 2, o

5m{ 4 acRT ahdghegod wayadddaPne).P8.(B.85 g, #.8¥mal aad 2 M aqueous
off-white solid. M-H] + = 259; 10 HPLC retent]jon

t NerC Qs splufpnrfil o0 miHﬁl&@%“mb Thereseing syspepsorpyyag keated at 90°C

1l . P A d B4 109, M 2R Soros

11219t113xy1%6iﬂ&zml:3(ﬁﬂﬁbﬂd stinre@fained. After cooling the reaction mixture to

1-(4-chl oro-5-(4- chloroph%%¥ i ¥r|da2|n 3-yl ) hydrazine
NRiK-e sqiumen Napextyagtad) witly Chl264: (2 % 19§ m8lus plliesiogipiggd organic

3layerg el 858 &\T a&é‘(’)ﬁ hERLRRRED g&r)ceﬂtrrétgcfl&ﬁd’é? vh&nnf Phe crude

product was purified by silica gel column chromatography (ISCO) eluting with

hexanes/EtOAc to obtain pure title compound, 2-Benzyl-5-(4-chlorophenyl)-4-
methoxypyridazin-3(2H)-one, (21.7 g, 83%) as a white solid. MS [M+H]" 327;
HPLC retention time = 3.85 min.

361D. Preparation of 3,4-dichloro-5-(4-chlorophenyl)pyridazine
Cl

' cl I SN
=N
Cl
A stirring solution of 2-benzyl-5-(4-chlorophenyl)-4-methoxypyridazin-3(2H)-
one (16.3 g, 50 mmol) in POCI; (100 mL) was heated in the sealed flask at 80°C for

16 h. The reaction mixture was cooled to room temperature and additional POCl; (50
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10 mmol ) in 2-BuOH (150 nL) at RT was added anhydrous
hydrazine (4.80 g, 150 mmol). The reaction m xture

woasoshesteed at 60C under argon. HPLC/ M5 anal ysPET/US2004/042820

i ndicated that the reaction was conplete after 5 h.
The reaction mxture was cooled to 20 0C, and the

phbilwas addg. bk rectiedmiytufd Wisthen heatedldtd 20Ut £t Wh3ind then
then washed with ice- cold 2- pLopanoI (10 mL x 2).
Arooksd targem gemeprsatytst IMosh Rdghe seReTtiRbienaygehunder vacuum.  Ice

CUSLTEA A0 80 LR USROGy e resting i

yWwadwdiaaet Rethivel, b (asonad xi2). Bhelcdmbinedbiganidiphlises were dried
undesired 1-(3-chloro-5-(4-

- WP Spmad ¢rygepiaigd Ender yaguupy dhesude proplugiswes pprdied)by silica

- - oLo-5-.(4 . . .
ot 5P SRRl 050 shuing it onen o Ppelg o s Pesired
Hi2b&udt €9.6 13 @k obtaiied as 4 bfodvn $61d. with a purity of 95%. This was washed
1- (3-chl oro-5-(4-chl orophenyl ) pyri dazi n-4-yl ) hydrazi ne
NEith mefijanob@8.mL K2) end driechioj abriain theepuze title gompernd, 3 f4djchloro-

0637 PCT/. 4/ Q428 reparat £ Hzo.
e P b 1P 2o an i F s STIEE MG TR 259,
birPy.C irst#idlr Bmé 2H)400me; NINNIR @odNwR1z NDC@}) &9.90 Krg’ NE)97.47-
sol ution of triphosgene (17.5 g, 59.0 o ) in THE
(159 (i 4T S’ CNMBO@D@ VHD QICIINA 66.d5 Hdhn6,d38.4a156.%1 Lidel, 130.6,
o{ 1- (é- | or o- 5- (4- chl orophenyl ) pyri dazi n-
3t '%H-a azi ne and
1- (3-Chl oro-5-(4-chl orophenyl ) pyri dazi n-4-yl ) hydr azi ne
, as prepared in Exanple 361E, (3.0 g gross) was added
BEE. 3 Brepardtien o£hM-chloroSx@tohdorophsnylgridiziindgd)hydrazine
warmto RT gradually and then wa ﬁﬁirred for 16 h.
The solvent was renoved under vHEUUm to reduce the
reaction mixture to half itsCocigigal volume, 10 and
the resulting suspension was c-btgg in an ice bath.
Ice water (300 nmL) was adgedyyfoffowed by stirring for
30 mn. The product was gcted by filtration and
washed with 0.5 N aquedds HC1(20 ni x 2), then H20 (20
m. x 2 i ' d€ficHBOUSI0-BhlofPRBRyT)pyridazine (2.58
tenper%ﬁﬁ?%ﬁﬁ%fg%%hﬂ?n?ﬁg ?P?Fg&éog%ouﬁég yDpyridazine (2.58 g,
8tCciahmi oin 2~-B4OH (150 mL) at RT was added anhydrous hydrazine (4.80 g, 150
chl orophenyl )-[1,2, 4]triazol o[ 4, 3-b] pyri dazi n-3 -on
gumod): 1hgyreagiien guxirwes heated %ébﬁzwp R} PR arlsis
[Figfgggt;ég t%?% ;rt]heggércgoﬁ a8 QBfn‘ﬁﬂeté L% 57h. 2THelreBtRm mBhGFe was cooled to
°C4arfd thiefpkaducowed dolle}tod by liratnCiThersoHd wad then washed with ice-

cold 2-propanol (10 mL x 2). After drying the solid under vacuum at room

temperature for 16 h, the title compound, 1-(4-chloro-5-(4-chlorophenyl)pyridazin-3-
yDhydrazine was obtained in a 1.6:1 ratio with undesired 1-(3-chloro-5-(4-
chlorophenyl)pyridazin-4-yl)hydrazine (2.16 g gross). 1-(4-chloro-5-(4-
chlorophenyl)pyridazin-3-yl)hydrazine MS [M+H]" 255; HPLC retention time = 1.63
min. 1-(3-chloro-5-(4-chlorophenyl)pyridazin-4-yl)hydrazine MS [M+H]" 255;
HPLC retention time = 1.09 min.
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chl orophenyl)-[1,2,4]triazolo
[4,3-b]pyridazin-3(2H -one NONCF3 CI NO N d 20

woQo@/ 8761 r i ng suspensi on of PCT/US2004/042820

8-chl oro-7-(4-chl orophenyl)-[1,2,4]triazol of 4, 3-
gl&/r!gam n-3(2||;)-one (1.12 g, 4.0 nmol ) and

LI 2B By 8 )86 - (PRI shentyD-[A2, 4] tridzolo 50|
I n DMF %éltgrnﬁ@at RT under( argoﬂﬁl\/vangl)a%dé‘g KZCOS[E‘I(%. 233
g, 5. 2b]jpyriakin-IQR&)re@sul ti ng m xture was heated at 55C
for 2 h. After 2 h, HPLOU M5 analypis indicated the
reacti on was conplete. The reablfi gn m xture was cool ed

to RT 25 and Et OAc (100 nliflwes . The resulting
m xture was washed with saturjpted -120 WO 2005/ 063761
PCT/ US2004/ 042820 NaCl 1] N2). The organic | ayer
was dried (Na2SO4), filt d and concentrated under
vacuum wi t h co- évaporat’ of toluene (10 nmL x 2) to

bt ai dar k 1 ) i d. ' :
veshet St Wb oroRens) 1 By 00T BgBRGER (R yes
&o&%&éﬁ?&?%%ﬁg&{ Snd PhixduR? Jra -@bdhdérd-3-(echibrobBenyl)pyridazin-
giylz)ihfdfﬁr?ﬂhemli ﬂ‘%(z %hbﬂz-fﬁ@jcglowmbf@nwbm&(dﬂﬁrﬂﬂ)@ﬁh@i@ﬂ, S

,2,4]triazol o - i n- - ) . 740
Bisparc) &t EangBIiouE. (g ¥ o s apsgte e B R ey
oy B Bt 88 M e e BRGc 1ON The soen
gh%h Eiﬁlﬁ@xeﬁgmda‘f valcuum to reduce the reaction mixture to half its original volume,

- oro-7-p-t | - 2- - [ j A -
mt’fWF%ulﬁftgpwﬁ%n%iontwq(sg?gell(eé if an i? fiae 3?% g DR
%&&e)d ?OQI?)iW;éﬁI bg%%'ir}g for 56 ﬁlin.othé\blgdhé\l! wad¥toB6etéd by filtration apd

epara
ﬁ/vg?&ﬁz%i{h Gﬁﬂ??ﬂlmoys B (2 0ing) p3); itaZi6 @02r). xle Alpr drying
under vacuum af room temperature for 16 h, the title compound, 8-chloro-7-(4-
chlorophenyl)-[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one, (2.1 g) was obtained as a

yellow solid. MS [M+H]" 281; HPLC retention time = 2.71 min.

361G. Preparation of 2-(4-(trifluoromethyl)benzyl)-8-chloro-7-(4-
chlorophenyl)-[1,2,4]triazolo [4,3-b]pyridazin-3(2H)-one

N~ N/\©\CF3

a L J=o
I N
N
Cl
To a stirring suspension of 8-chloro-7-(4-chlorophenyl)-[1,2,4]triazolo[4,3-
b]pyridazin-3(2H)-one (1.12 g, 4.0 mmol) and 4-(trifluoromethyl)benzyl bromide
(1.24 g, 5.2 mmol) in DMF (15 mL) at RT under argon was added K,CO; (0.83 g, 5.2
mmol). The resulting mixture was heated at 55°C for 2 h. After 2 h, HPLC/MS
analysis indicated the reaction was complete. The reaction mixture was cooled to RT

and EtOAc (100 mL) was added. The resulting mixture was washed with saturated
' - 120 -
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15 Me To a solution of
2- benzyl - 5- chl or o- 4- net hoxypyri dazi n- 3(2H) - one (20 g,

weQoosrewile) , prepared as described in Exanpl e 38CBUS200d/042820

4- et hyl phenyl boronic acid (13 g, 96 mmol) in tol uene
(300 nL) at RT under argon was added é@hSP)4Pd (1.85
gNa@l @0 mr&le)) &hel ozapdcdayige was diied OGRS Oa), filtersd a@d@@nqmtrated

320, mmol resultin sus Si eat e

OB FBibis WUt RV PR o R TR R ) Bog e ncoer sl
r @aat Tk crtdd Slode@QbdsRehshdiBwiie REOIP (1 O'@n]&t&’ﬁ)e tﬂeﬁ d&i@@ 'Ehder
tenperature, it was extracted wth CH2C12 ‘(20

2yacutiheh rabmi sanpeNa@E@a) 3 hta dhteimglie titlel c@mpmﬂ‘rdl; r2a¢4e d

S Ttego ey Bl R vei- Bl AP heton e iAol lppidazin-

C740 t =
hﬁggnl)]_?glé =9 % 74 /Q) g é’fejl_fgi‘%o{i/% |12\€SO s 72% HPLC retention time =

P92 hﬁa’tO‘(Bﬂ%MRZ(&Q(D Mz FCID(OIB)/& PY0i(sldEH)N7.352HG1- @0 SH)( 232 &, 2H).
g, 89% as a white foam M5 [M+H + 307; HPLC

retention tinme = 3.78 mn. 362B. Preparation of
3,4-Dichloro-5-p-tolyl pyﬁb&%l’ﬂ%%g CC LNN 5MA
stirring solution of

2- Paspayatich GES-UMOroS7-p-toFI-2L (8-t TRDir om3 (3 pyeideén-C 5) ndethy])-
g, 50 mmol) in POC13 (100 rrL{) was_ heated in the seal ed
flask at 120C f bk2 ,éltrﬁzohrwé Igidazin3@Hence was

cooled to RT and additional POC13 m.) was added.

The reaction m xture was heat at 120C for 1 d
and then cooled to room 10 NefrRer a . OWbst of the

sol vent was renoved under_ vdcuumrol ce (200 g) was
carefully added to the res|du@ while stirring, and the
resulting mxture was exiragtd with CH2C12 (250 nL x

2). The conbi ned org phases were dried (Na2SO4)

and concentrated npard vacuum The crude product was

purified by silica gel colum chromat ography (1 SCO
eluting with hexanes/Et OAc/ CH2C12. | npure desired 15

e S XN

prow ded pure title conpound, _O

1 g, 43% as an
"i—IPL tention tine =

To a solution of 2-benzyl-5-chloro-4-methoxypyridazin-3(2H)-one (20 g, 80
mmol), prepared as described in Example 361B, and 4-methylphenylboronic acid (13
g, 96 mmol) in toluene (300 mL) at RT under argon was added (PhsP),Pd (1.85 g, 1.8
mmol) and 2 M aqueous Na,COj3 solution (160 mL, 320 mmol). The resulting
suspension was heated at 100°C for 5 h with stirring. HPLC/MS indicated complete
reaction. After cooling the reaction mixture to room temperature, it was extracted
with CH,Cl (200 mL x 2), then dried (Na,SQs), filtered and concentrated under
vacuum. The crude product was purified by silica gel column chromatography

(ISCO) eluting with hexanes/EtOAc to give the title compound, 2-benzyl-4-methoxy-
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20 362C. Preparation of

1-(4-Chl oro-5-p-tol yl pyridazin-3-yl)hydrazi ne NHNH2
wQRody/kB76Me To a stirring suspension of PCT/US2004/042820

3, 4-di chl oro-5-p-tolyl pyridazine (4.5 g, 18.9 nmol)

in 2-BuOH (200 nL) at room tenperature was added

Frpyslyeysddvyels @H)rene( 2119 g,89284s awiite)foarih @43 Edle £1]0307;

m xture was heated at  60C under argon. HPLC/ MS

ARl setentipn imeiT daflaBiteonpl et e reaction after 15 h.

The reaction m xture was cooled to 0C, and the

product was col | ect ed by filtration and further washed

BB, i cprez,amuar S PDichloro-392to iy AARLNO63761

PCT/ US2004/ 042820 (20 nL x 2). After dryi ng under

vacuum at room tenperature for 16 Ch, the title

conpound, C~nN

1- (4-chl oro-5-p-tol yl pyridazi n- 3yl hydrazi ne, was

obtained in a 2.6:1 ratio Frdesi red

1-(3-chloro-5-p-tolyl pyrid -4-yl)hydrazine (3.6 g

gross). 1-(4- chloro-5-pMetol'yl pyridazi n-3-yl) hydrazi ne

MBS [ Mt r ti OB .= L B oTT.
1o e PRI ARy Ry for-one 153
[ vtsbllmmai B PHE’JlsQI 00 @iIeRdsRated ireths séalé’cﬁﬂmknat 136%for 24 h. The
Preparation of

ge@hiopmaixturg wagFgaled to BT apd a@datz%aé PQCL G0apk) Wayadded, She
Hras PR TR herEh A a2 A okt b 0T

Ct@ﬂl B@ti® KosterdBs selveRRvad Réhdd ui]itleirt wiceudf Ice (200 g) was
1-(4-chloro-5-p-tolylp ) hydr azi_.ne and

ri dazi n- 3-
1cafFulihadsied 16 the-regifiye iém SHENS- amdy Wélﬂag jgturewes gxtracted

R LS Rl 25 e Ribintd %f%f‘?%%ge%f’g"fg 466 80y and
tébn\ﬁ@’ftfﬁ‘tédQnﬁ@r SlcadsalThe canid gré®iet $hé plueled B siliéa gel column

Sol vent was renmoved under vacuumto reduce the

r dmenitograph (I6€O) tebiting|vith hexangsiBfOdel Clleft lanEnpya desired

resyl ti suspens coal
SRl DD SRS o SRR, A0y 6 gl 63 2,
Vh\ljh?%_ BSiRy tﬁg WGlid, Wasvigsd 6 e coipdinkd! 3 atdichlonslpwelistidazine,
(5.1 g, 43%) as an off-white solid. MS [M-+H]" 239; HPLC retention time = 3.34

min.

362C. Preparation of 1-(4-Chloro-5-p-tolylpyridazin-3-yl)hydrazine
NHNH,
Cl | SN
AN
Me
To a stirring suspension of 3,4-dichloro-5-p-tolylpyridazine (4.5 g, 18.9 mmol)
in 2-BuOH (200 mL) at room temperature was added anhydrous hydrazine (9.1 g, 284
mmol). The reaction mixture was heated at 60°C under argon. HPLC/MS analysis

indicated complete reaction after 15 h. The reaction mixture was cooled to 0°C, and

the product was collected by filtration and further washed with ice-cold 2-propanol
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0.1 M aqueous HCL(50 nmL x 2), then H20 (50 nL x 2).
After drying under vacuum 20 at 50C for 2 d, the

woOi20d5@6g@MpPOoUNd, PCT/US2004/042820

8-chloro-7-p-tolyl-[1,2,4]triazol o[ 4, 3-b] pyri dazi n-

3(2H)-one, (2.2 g) was obtained as a yellow solid. M

&Mﬁw 26 %ﬁéflag&lg gidAvhamm it raemzeexapaiﬁmre for m Ii-ll,\llflrﬁ title
400 MHzZ, THF-d8) S 11.69 (s, ,.8..10 (s,

ZomPouhds 1—(4-(clﬂor(2§|)p—to?ylgyr1dazgl53 Qf y@%me,_‘gg%ohmned ina2.6:1

2005 637“?33’56 IJ'I(%J 9‘%% “(%?yﬁgsfr Fu6T orrgﬁlﬁ pyr 3861%%%)88) -+

Yiﬂ)oﬁﬁtjfbyﬂo)ﬁ%&iﬁagin@-yl?ﬁy&%k%‘[mmf pic) 31 HHEZIIrBteBnon time =

- one Me a stirri %
sh%pamsde(r?p -ghfloro- 5-p-toly1pyr1daz1n— -yl)hydrazine MS [M+H] 235; C

.8 chloro /- g toI |-[1,2,4]triazol o[ 4, 3-b] pyridazin- 5

sijjondfee 2. 8 4 nrnol) and
5 (chloronethyl) 2-(trifluoromethyl)pyridine (2.1 g,
11 mmol) in DMF (15 nL) at room tenperature under
362Dn \Brepacidied df3a0Blofd-77p-tolgl-[1124Rriarelpd.3-pipyridazin-3(2H)-
resulting m xture was heated at 55C for 2 h. HPLC/ M5
anal ysi®® i ndi cated conpl ete reaction. The reaction
m xture was concentrated under yagdum with
co-evaporation of toluene (10 to obtain a dark
yel l ow solid. The crude 10% Wets purified by
silica gel colum chromatograpghy }1SCO) eluting wth
hexanes/ Et QAc/ CH2C12. De P roduct (2.1 g) was
obt ai ned as a brown soli Washing with MeOH (10 nL X
2) and drying provi deMepure title conpound, 8-chloro-
7-p-tg 111 .§g F&lﬁﬁéﬁf) fd ﬂ&eggeﬁ@tm gpcwo Hﬁﬁbl)?m THF (200 mL) was
-yI)rret yrf I azol o ] pyri dazi n-
o3k} 1@ 0% urfder Z6zog, an& @) mixsure olf ngmchm%mn/coéﬁpyr@ﬂazw
[I\/Hrl—%+ 420 HPLC et nt| 15 ti 1HN

Saotdp

Siklapin i dgang (5 0 EED:
ﬁ_ﬁpar%fg&)degcrzbgg &?Exéﬁ%wg%%éow s 2lell Byver hhin. STRSrebtion mixture

363 Preparation of
2vdsllohved X@W@ﬁm o BT )epatually hnd’thed siimédfon b dnyHojvedt waskemoved
m dazol - | - [1,2,4]triazol
[Lmdgr_ HIcByRite) aeifl/lﬁe @g@zﬂcﬁ@ﬁ anigtpge toﬁpailj_lts qigipal volume, and the

resulting suspension was cooled to an ice bath. Ice water (300 mL) was added,

followed by stirring for 1 h. The product was collected by filtration and washed with
0.1 M aqueous HCI (50 mL x 2), then H,0 (50 mL x 2). After drying under vacuum
at 50°C for 2 d, the title compound, 8-chloro-7-p-tolyl-[1,2,4]triazolo[4,3-b]pyridazin-
3(2H)-one, (2.2 g) was obtained as a yellow solid. MS [M+H]" 261; HPLC retention ’,
time = 2.75 min; "HNMR (400 MHz, THF-ds) 5 11.69 (s, 1H), 8.10 (s, 1H), 7.49-7.51
(m, 2H), 7.34-7.35 (m, 2H).
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NNON d - 124 WD 2005/063761 PCT/ US2004/ 042820
363A. Preparation of

wa-200s/063moxazol - 5-yl ) benzyl ) - 8- chl or o- 7- (4- chl ecopisenyi42820

)- [1,2,4]triazolo [4, 3-b] pyri dazi n- 3(2H) -one N-N OMWN
a1 N~~" 00/1 15 NCJ 110:;~ To a stirring
362 ns Peepa@htion of 8-Chloro-7-p- tolyl—2 ((6- (trlﬂuoromethyl)pyr1dm-3—
8-chl oro- 7- (lg’chlorophen yl) %124]tr|azolo[4 5

b] pyr i dEometyleiy2. Hidazmlaldsi-blpysidagins3@H)omei n exanpl e
354G and 5-(4- (brononethyl)phenyl
0.51 mmol ), prepared as descri n Exanpl e 250A
in DM (5 nmL) at RT under aNg’ wa ddédis K2003 (119
ng, 0.86 mvol). The reg |t jll % Fgt ure was heated at
50C for 3 h. HPLC/ M5 anal ysi s i ndi cated conpl ete
reaction. The reacti oaNyg #d was concentrated under
vacuum 10 with co- ev tion of toluene (10 nmL x 2)

to obtain a dark ywal1ow solid. The crude product was
purified by silica gel colum chromato g }

ol Ut i 1P WFEFNE FUSPAREaT £t BABIOFRs TSHIoHIr L 1af5ﬁ>1?[‘b3'b pyridazin-

SRR Sl S B b B TR R e 21 o
H)1-rame]) it DMF 115 mI.9 %) roam tampy@hirem@@largim WA AdWEHK3CO; (1.74

438; HPLC retention tipe = 3.55 mn. 15 363B.
=3 é%érrgrtnpan The resulting mixture was heated at 55°C for 2 h. HPLC/MS analysis

.%n&gatggi ?&?ﬁl%%re?ci%b) i?x? %é/acélolg m(uéll'ufehxlwgsr c%%ceen%lte)d undgr vacuum

azo
[WitlBedtpypoiatior Ioﬁ todfed(10 8. £2) toNbININa\dafk yNow il Phdlcrude

Cl A solution of

product wapRuid by. siligageh gglupnngheomapgraphy dSEH) ohutipa svith

%ggﬁg@é%%(%};z’ L glblgslrlrr]egg) riugy {%ggéwas (ﬁ)(tan'zgd as aebrg)wn solid.

Washing with MeOH (10 mL x 2) and drying provided pure title compound, 8-chloro-

goxazole (122 ny,

7-p-tolyl-2-((6~(trifluoromethyl)pyridin-3-yl)methyl)-[ 1,2,4]triazolo[4,3-b]pyridazin-
3(2H)-one, (1.76 g, 56%) as a light yellow solid. MS [M+H]" 420; HPLC retention
time = 3.53 min; "HNMR (400 MHz, CDCl;) & 8.89 (s, 1H), 8.13 (s, 1H), 8.00 (d,
1H), 7.70 (d, 1H), 7.30-7.50 (m, 4H), 5.36 (s, 2H), 2.45 (s, 3H).

EXAMPLE 363
Preparation of 2-(4-(Isoxazol-5-yl)benzyl)-7-(4-chlorophenyl)-8-(1H-imidazol-1-
y)-[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one

O,

N= N—N N
CN ' N\A\o L
N

Cl
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ng, 1.02 mmol) in dry 1-methyl-2-pyrrolidinone (3 n)
was heated at 100C for 18 h. HPLC M5 anal ysis

wonadispaswt 90% conpl ete reacti on. The reacti onPaTAIS20&/042820

was concentrated under vacuumw th co-evaporation of
toluene (5 nL x 2) to obtain a dark yellow solid. The
QFE3AC PP LPaATativRef PU-(Isb L oPF-y3)bleh£y)-ghldrol (R chld2dphenyl)-
WO 2005/ 063761 PCT/ US2004/ 042820 chr omat ogr aphy

(1ScO Hihéltrigzelp3-blpycidazin-3@H)raneobt ai n pure title
compound (87 ngy, 55% as a yeIIo~ olid. M5 [MH +

470; HPLC retentlontlme 14 I\/R(4OO VHz,

1
N
O

7.80-7.85 (m 2H), : 3 ia) :

J=7.0Hz), 7.43 (d, 2H, J=F. ONHz) 7.13-7. 15 (m 3H),
6.94 5 (m 1H), 6.53Cs 3 J05Hz) 5.27 (s, 2H).
EXAMPLE 364 Pr epar at
2- (4- (1 soxazol - 3- ") b&nzyl ) - 7- (4- chl or ophenyl ) - 8- (1H-i

Dy dagi b %%’f%sh%?eﬁsl&% RERER- -ttt @ 4lsigzplors s

FB] 22td- H)fone epared as described in example 354G, and 5-(4-
4- Chl or opheﬂ% -8-(1H i m dazol

(bicznarnethy Stsrabrais (s m@ﬁﬂmgpg?&) preprsecspsidepotiberas in

ol £40n FRORRPlS AT T R ol aggst K0 119 ms 086

bhpw) daeirBsubir hi@ie was Beid a5(RC M6FPh) HAIIGNE £ly35
described in exanple 361F, and imdazole (100 ng, 1.5

nnd;llcated gompletelreagtany [The 1§g¢tm@ migiuroas qorlcmmatwa@der vacuum

d to 100C f HPLC! |
S Febhotdion o fotodied 10 HE ol By R AR VA BHEE de oruce
t |
8B SO T Ml

thenprasditOre, to @bRinpag tidlo gsmppynd, Sellte(isomzol-3- yi)_b)elmv;é\BS-chlorO-

R L S AR PR s Gl o149 HBE, 79%) as a
BB ivibliat MSJBW‘HT’GAZBSQHPLQP&%%%@%%%B)SB Rgni N NMP and

363B. Preparation of 2-(4-(Isoxazol-5-yl)benzyl)-7-(4-chlorophenyl)-8-(1H-
imidazol-1-yl)-[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one

Cl
A solution of 2-(4-(isoxazol-5-yl)benzyl)-8-chloro-7-(4-chlorophenyl)-
[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one (149 mg, 0.34 mmol) and imidazole (69.5
mg, 1.02 mmol) in dry 1-methyl-2-pyrrolidinone (3 mL) was heated at 100°C for 18 h.
HPLC/MS analysis indicated 90% complete reaction. The reaction mixture was
concentrated under vacuum with co-evaporation of toluene (5 mL x 2) to obtain a

dark yellow solid. The crude product was purified by silica gel column
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dilution with water, were purified by reversed phase
preparative HPLC (C- 18, MeOH H20 gradient, 0.1 % TFA).

wohbes/esevi ded t he desired product as the TFA Bairtus2004/042820

-126 WD 2005/ 063761 PCT/ US2004/ 042820 which was free
based by passing it, in 1:1 MOH CH2A 2 sol uti on,
tdmmngngaphy (I8CO) leahmg atith CHSCIRIELOAR @ bb@l slir8 €itle esiPound

(100 m% 21 nmmol / g). EvaR/?ratl on under vacuumthen
d,S@@gng 7 aggﬁg]é@ﬁ@o id. MS [M+H]" 470; HPLC retention time = 2.59 min;

(iigutaB) RBIERDLLTR BT SRS S 6 1 80754 26D,

aﬁm(syﬁ{zioz\mei DE J%oﬁz)[w d*2H3]J3=7 OH2).G. IﬁVQBt(hng; 6.94

time =1 C 18 0 (containing 0.1

gradiBnt.j3 (8648 J—@ﬁéb?arﬁaﬂ esnzaﬂ

2-(4-(1soxazol - 3-yl ) benzyl )-7-(4-chl orophenyl)-8-(1H

i mdazol -1-yl)-[1,2,4]triazolo

[ 4, 3-b] pyri dazi n- 3(2H) - opg AMIPNEZ3@~ NON O N N O N

CI A stirring m xture of

7~P(rdpa1‘at10n of Bedy(I90x8z]-Br1) ndph)-O+(41ehlbhophenyl)-8-(1H-imidazol-1-

[124]tr|azol (15 ny,
0.048 mmwl ), uﬁ(‘ﬂ@%ﬁﬂ?@%ﬁwﬁ%ﬁ( B e (14
ng, 0.59 nmol), and K2C03 (40 rmol)15|nDl\/F
(0.5 nL) under argon was hea S J .
HPLC/ M5 anal ysis i nffFgately ¢ rrpl £ rdactfon. After
cooling to RT, the r i O g??l@lre was diluted with
MeOH (3 nL) and filtered|through cotton. The filtrate
was diluted with wate ), which caused sone
precipitation, and ified to pH 1 with TFA. The

10 supernatant, and Gdbsequent extracts of the

15

20

preci pitate obtained by repeated stirring in 20 MeCH
and dilution with water, were purified by rever sed

HaRe DPRRALMLY Gt FR-Edophty VBQUERRags Ao 0. 1%

TFA) . rovi ded 't he I red product as TFA
sal t, wHi,Z#|trazolbfeblimzathzin/3@&Hsomeg it, in 1:1
l\/bC]—V CH2C12 sol ution, through Po r Labor atories
PL-PI P piperidine resin (M9 ngN™ nmol / g) .
Evaporation then provide r el |/>ﬂ%conpound (5.6
ng, 25% as a yellow solid. M H]+ 470, 25 [MH"
*n (C 18, McOH H20

468; HPLC retention tinme 2 A~
(10 mM NH4QAc) gradi ent) HNVR (500 MHz, CD3OD) 8
(s, IH, 7.85 (d,

8.70 (d, 1H, J=1.6Hz),Ci8. 23
A stirring solution of 8-chloro-7-(4-chlorophenyl)-[1,2,4]triazolo[4,3-

b]pyridazin-3(2H)-one (56 mg, 0.20 mmol), prepared as described in example 361F,
and imidazole (100 mg, 1.5 mmol) in dry 1-methyl-2-pyrrolidinone (1 mL) was
heated to 100°C for 5 h. HPLC/MS analysis indicated complete reaction. The
reaction mixture was reduced to half its original volume with a stream of argon while
still heated to 100°C. After cooling to room temperature, 0.7 M aqueous TFA
solution (3 mL) was added to lower pH to 1. A precipitate formed. The supernatant,
and subsequent extracts of the precipitate obtained by repeated dissolving in NMP and
dilution with water, were purified by reversed phase preparative HPLC (C-18,
MeOH/H20 gradient, 0.1% TFA). This provided the desired product as the TFA salt,
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2H, J=8.2Hz), 7.85 (s, 1H), 7.53 (d, 2H, J=8.2Hz),
7.46 (d, 2H, J=8.8Hz), 7.29 (d, 2H, J=8.8Hz), 7.15

worposh76d=1. 6Hz), 7.07 (s, 1H), 6.90 (d, 1H, BEL/USRIMY/N42820

5.30 (s, 2H). - 127 WD 2005/063761 PCT/ US2004/ 042820
EXAMPLE 365 Preparation of

2wfuéh @VEE ififeb lb@ie@@ﬂ&%ﬁ@ﬁ%w ) MBCRYORD €Ty sofutivhl 2k Qhetymer
ﬂ 2&] triazolo [4,3 ]0 yrlda2|n3(2H)-oneNO\|

| LapratossiiL-BIRpiparidiag msm)@ omg, 3.21 mmol/g) Evaporatlon under

4- i fl. uo rreth h rLophen
Tt ihd g HAEEREr e P shifert Ot S R 3G

2 DA o BIbpRiERA- ne 1851@1 lmd agh PARRPIORISBAS
o TS S R A S T i
pIWH’H] |3dBnHHéC(12tenu9>nm=hbé?§un -1820cOfHH-9 (poniziding 0.1%

HPL M5 anal ysis 10 indicated conplete

atg‘gfg% e reaction m xture was concentrated under
vacuum W|th co-evaporation of toluene (5 nL x 2) to
obtain a yellow solid. The crude product was purified
b364Bev e Prequarptiors ef Pi(41(Esosazol-3-yHble@zy 15743 chloophezyd)-8-(1H-
gr adi ent, % . TE Q give the titl.e ound
2 Ca (1 hichadr b bSrlely sl iwtinozisFGHD oe
chl orophenyl )-[1, 2,4]triazol o[ 4, 3-b] pyri dazi n- 3( 2H) - on
e, (34 ng, 81% as a yellow 15 solid. M5 [ M+tH + 420;

HPLC retention tine = 3.70 mn LE§66
Preparation of N~ Z2Ne)
2-(4-(Trifluoronet hyN)‘\Eiﬁn_z lzj\hj\ Z=¢thl orephenyl ) - 3- oxo

-2,3- dihydro- [1, 2, 4, 3- b]

pyri dazi ne-8-carb oni l\hN/ CF3 NC N>OtN 20 C
A suspensi on of
2-(4- (trlfluororreél nzyl ) -8-chl oro-7-(4-chl or ophen
yl)- [1,2,4]triazdl o] 4, 3-b] pyri dazi n-3(2H) - one, (43 8

mg, O. [@ChBopHd L
5B AT SRR AR

phle 2, liiatiobgh8 - ‘?ﬂﬁymia)llnné@Hh@ae él:ﬁ mg, (],Q@&)‘rﬁml) 3- (]4 under
A e me by RSk 3113 52 0,59 mmol), and K,C05 (40 me, 1.0 mmol)
in DMF (0.5 mL) under argon was heated to 55°C for 30 min. HPLC/MS analysis
indicated coﬁplete reaction. After cooling to RT, the reaction mixture was diluted
with MeOH (3 mL) and filtered through cotton. The filtrate was diluted with water (3
mL), which caused some precipitation, and acidified to pH 1 with TFA. The
supernatant, and subsequént extracts of the precipitate obtained by repeated stirring in

MeOH and dilution with water, were purified by reversed phase preparative HPLC

- (C-18, MeOH/H,0 gradient, 0.1% TFA). This provided the desired product as the

TFA salt, which was free based by passing it, in 1:1 MeOH/CH,Cl, solution, through
Polymer Laboratories PL-PIP piperidine resin (100 mg, 3.21 mmol/g). Evaporation
then provided pure title compound (5.6 mg, 25%) as a yellow solid. MS [M+H]" 470,
[M-H] 468; HPLC retention time = 2.96 min (C-18, MeOH/H,0 (10 mM NH4OAc)
gradient); "THNMR (500 MHz, CD;0D) & 8.70 (d, 1H, J=1.6Hz), 8.43 (s, 1H), 7.85 (d,
2H, J=8.2Hz), 7.85 (s, 1H), 7.53 (d, 2H, J=8.2Hz), 7.46 (d, 2H, J=8.8Hz), 7.29 (d, 2H,
J=8.8Hz), 7.15 (t, 1H, J=1.6Hz), 7.07 (s, 1H), 6.90 (d, 1H, J=1.6Hz), 5.30 (s, 2H).
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reaction. The reaction m xture was concentrated under

woaonsnes76n t h co- evaporation of toluene (5 nlL RCRUSR@®4/042820

obtain a yellow solid. The crude product was purified
by reversed phase preparative HPLC (C 18, MOH HZO
gradient, 0.1 % TFA) to obtain title conpound (31 ng,
729, 2-(4-(trifluoronethyl)benzyl)-7-(4 5

chl or ophenyl ) - 3- oxo- 2, 3- EKIWMPDBE[3b52, 4] tri azol o 4, 3-b]

DL b s T kb Pt i pphenm-

367 P t
8- (6- lrzlegg Z(T)IPI\(?P%q 4%“%310[% gt b ng qamél %?gl)(t rifluoromet

hY1) PYridin- 10
[,ﬂggm n- 3( 2H) - one

3-yl)nmethyl)-[1,2,4]triazol
-NF NN/ CF3 \ | N N--- H3 To & mi cr owave
; tT1°bar, was added

reaction vessel cont ai

Pd(Ph3P)4 catal yst (30 nmol ), fol I owed by
anhydr ous di oxane (0. ) .>~To this was added
8-chloro-7-p-tolyl - (trifluoromethyl)pyridin-3-yl
)methyl) 15 [1, 2, A?trlazolo[4 3- b] pyri dazi n- 3(2H) - one
(Ség 'TgA Ts?ﬂm&? b 2-(RUERRLEA ARy IFRALI- @-%ﬁldr@ﬂ (@@ﬂﬂz}ggaenyl)

uoropyrldlne 5-boronic dcid
nfa L2),4]trmzb},o¢ﬂ4 Mf}pyrnﬂazmaﬁéHQ-@né (48L9 mgnal 1 Q MIK@IPQA:GIM{@LE@J S

sol utian T vVess

Ve FIRFR %@éﬂple 351) plea &t Ra S fs e EQentiap i g1 T eityl-2-
%}%ﬂ)ﬁlﬁﬁl h@ﬁ WaS WEME] aff %@é ?& 2 ﬁﬁ&%r'a%nm}@ﬂ'f/ﬁ/[&y\%lyms
It ereq t hrough a at man 45 msyringe filter and
Z@dichted comgeteneadiont T\lsﬂ&eemtmn inlxeuﬂrmwam@npem}mﬂthdce vacuum

HPLC (Xterra M5-C18, 30 X 50 0% to
m@h/&ésevaaoomtwngaf felrens (O nlax2) mlétﬁnwei g‘ sgude product

AP g A e e VTR M. 0.1

Ive t € conpoun
8T &) fol give thp yiﬂ'e domyp3und J-(4 (tnﬂhoﬂoyﬂeﬂﬁf-leéﬁzy(l) Biafiline et

hyl di
ycrym%%w 13 rimpetol 3 dipridaaing B5hpan £ s 1Y grevellow

o L WA L

stopcock and polystyrene based carbonate resin,
PL-C03 MP-resin, (100 ng, loading 2.4 nmol/g) was
added. Contents were shabSAMBLER3G6 and net hanol

sol ﬂ}'épglnat\{\(l)arlsotf i-H—Hr‘?ﬂug‘ro‘;nethyl)benzyl)—7 -(4-chlorophenyl)-3-0x0-2,3-
dihydro-[1,2,4]triazolo[4,3-b]pyridazine-8-carbonitrile

N;/N/\QCFa

O
NC N

N
Cl
A suspension of 2-(4-(trifluoromethyl)benzyl)-8-chloro-7-(4-chlorophenyl)-
[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one, (43.8 mg, 0.10 mmol), prepared as
described in example 361G, and KCN (33 mg, 0.5 mmol) in dry 1-methyl-2-
pyrrolidinone (1 mL) was heated at 120°C for 2 h under argon. HPLC/MS analysis

- 128 -



10

15

20

25

-129 WO 2005/ 063761 PCT/ US2004/ 042820 evapor at ed
under reduced pressure to give the title conpound,

w8-20G/0kseor opyri di n- 3- PCT/US2004/042820

yl)-7-p-tolyl -2-((6-(tri fl uoromet hyl ) pyridin-3
-yI)rrethyI) [ 1,2,4]triazolo [4,3
?e{tédj Q&hﬂet%(rga@aoﬂ N§hé Foadtidi] ﬁﬁ@ﬁ%ﬁvﬁs%ﬁbe(n?ra@dﬂﬂldew&um
yield), as a yellow crystalline solid. M ( '_?1
4l colﬁaﬁdbﬁtl@ﬁ)@ﬁ@)luﬁe 85 s1l( A Bj) togybtaig aFellgw |s|oh@) Thgcragde product

1ag@u1871 ity %y 1q3[el‘55ﬁ§ 1£|qse(§>§e_p;ira%g% (l—ﬂﬁz d—lg%éﬁ(@w graﬁl)lent 0.1%
orFh ) (¢6 Itad uﬂﬁ%ﬂpf&u&ﬁ W1 gl Eas)! rzL@y(ulﬁ&&ﬁ%thgrl)Banm)w (4

(ret’ention ti terra
E‘hld’repheny]l)h -B0-246 Wihyden b, B4]tﬁaﬂ)ltmﬁ458 b}paddwmne—&(cm‘bﬂmtrﬂe asa

wat er + 0 = acetonj.tril 0.1 %FA

el calis. MO BEITBR HPLG GRS S48 350 nm 10

EXAMPLE 368 Preparation of

8- (5- Fl uor o- 6- net hoxypyridin-3-yl)-7-p-tolyl-2-((6-

Etri fl imrome:jhyl )p)éri di rEXAM])‘hEtSISyI )-[1,2,4]triazolo
ridazin -N H3C~ N ~ CF F )

NEreparktiqied 5 6 Fipozommd Bni- T RN F 2@ e bpromethyDpyridin-

(30 my. 20 Ry Bl AR RIER P RE I ST S

m.). To this was' added
8-chl oro-7-p-tolyl FZ ((,6- (trlflm@hﬂ%pyridi n- 3-yl
ymethyl) [1,2,4]tri age 4, 3NBNpyr Mddzi n- 3(2H) - one (20

nmg, 47 nol), prepared.asides ri)asg in Exanple 362,
3-fluoro-2-met hoxypyridine 5-Moronic acid (34.2 ny,

200 nol), 20 anhydro xap®l (0.5 nL) and 2M K3P04
aqueous sol ution (0.2 ). The reaction vessel was
flushed with nltrlg, pped and heated at 120C for

10 minutes in a nicrowave reactor. Reaction mixture
was fifde @?&o%mé)ﬂég&o’ﬁ \%s%'i_’ cORtEANHORir bhd, a8 rad@é’&ﬁPd(PﬁgP)L;
crude product was purif usi ng preparative HPLC

(chtadyst 80MBg Bum3Y), foXowed hyr)mhyﬁkcms elibxane (\0 30%h)t doltb3oas

B, 8min adle er+ % TEA 5 B =
addedichloro-d-pre! Bi%réé\)(m OFRAPGtRY] Yoéidlrsé% ‘%%ﬁly )-

2SR 0 R gt s

Example 362, 2-fluoropyridine-5-boronic acid (28.2 mg, 200 pmol), anhydrous
dioxane (0.5 mL) and 2M K3PO4 aqueous solution (0.25 mL). The reaction vessel

=

was flushed with nitrogen, capped and heated at 120°C for 10 minutes in a microwave
reactor. Reaction mixture was filtered through a Whatman 0.45 pm syringe filter and
the crude product was purified using preparative HPLC (Xterra MS-C18, 30 X 50
mm); Eluted with 30% to 100% B, 8 min gradient, (A = water +0.1% TFA and B =
acetonitrile +0.1%TFA); Flow rate at 30 mL/min. UV detection at 220 nm) to give the
title compound, 8-(6-fluoropyridin-3-yl)-7-p-tolyl-2-((6-(trifluoromethyl)pyridin-3-
ymethyl)-[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one as a TFA salt. This compound
was taken in 2mL methanol in a filtration column attached with a stopcock and
polystyrene based carbonate resin, PL-CO3 MP-resin, (100 mg, loading 2.4 mmol/g)

was added. Contents were shaken for 2 h and methanol solution was filtered and
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(trifluoromethyl)pyridin-3-yl)nmethyl)-[1,2,4]triazol of
4, 3-b] pyridazin-3(2H)-one as a - 130 WO 2005/063761

wWOCHsWe2e04/ 042820 TFA salt. This conpound waBCTAIS204/042820

in 2nmL nethanol in a filtration colum attached wth
a stopcock and pol ystyrene based carbonate resin,

e'vgﬁ%%%e%@n&&%&hce& %Q:Qs @E)e%Vé %Qitﬁ%o&pg)uﬂngﬁhg@ﬂudﬁﬁyndm-}

tents we for 2 an

SO} THpitolyl- 2v@@-(thﬂlubﬁn®d1yzh)lp§1r1émabym)mb‘é1&1)t[m et triazcllofed-
ressure to give,t t t
iplmgdses- i @3%9 iy# restselopm) (76 3,;% éd)( b2 peliqyy piystalline

[gﬁ@t%@wﬁg ?2131 'ﬁpy“ dafl 585 QH; 9821 (IH, ), 823 (IH, ),

f7eehesa, 8.2 HEY. 7679”(QH rﬁﬁ%@& BbR)1HA8),d. 03y¢|18©4lH m) 6 94 (1H,
crystalline solid. h = 511; 111 NWMR (CD30QD b
guk?-3(®RH, s)s)Aneéyt;zc@I HPLA, pustyy: 99%gat 2(217rm11u(retsmsonztmq§); (Xterra

§_|201r§14 go s (Eib'féed Phey 33% 5 796'*9 ik yfnﬂl ralieBP 1A ater +

FUJI%‘-’BFA Q&?/Baut acRtoAdrilEi 0, (varent Flfy raldattd. FMEL/mpXUBr déection
M5-Cl18, 4.6 X 50 mm; Eluted with 30 %to 100% B, 4.5

mtaZ@n@du ent, (A= water + 0.1 % TFA and B =
acetonitrile + 0.1 %9FA); Flowrate at 2.5 nL/mn. W
detection at 220 nm EXAMPLE 369 15 Preparation of

8- (2- Met hoxypyri m di n- 5- EMPBEtgysyl 2- ((6-
(trifluoromethyl)pyridin-3-yl)nmethyl) - ; 4]

t ri azoPrepagatiorbpf W—Fh@ro# Be{@rypyddia- -3 TP tokek3-((64

cORoRpmgt Do 3 D e Bt i b Eigagipaarn-one.

(30 nmg, 25 nol), followed by anhydraus di oxane (0.5
m.). To this was 20 added /—QKCQ

8-chl oro-7- ptoly,lc/? s triglnyorol yl) pyridin- 3-yl
ymethyl)- [1,2,4]triazol d[ 4
(20 ng, 47 nol), prepared a
362, 2-met hoxypyrim ding
nmol ), anhydrous di oxd .5 nm) and 2M K3P04 aqueous
solution (0.25 nl). ~ eacti on vessel was flushed
vvith nitrogen, ca and heated at 120C for 10

n.a ncr oway [,
rmet e & o PRrS RARER Gl R Bhupd SR EbL. ohs Busid ¥ dipnap),
Qfd’éillyst (30 mg, 25 umol), followed by anhydrous dioxane (0.5 mL). To this was'
added 8-chloro-7-p-tolyl-2-((6-(trifluoromethyl)pyridin-3-ylmethyl)-

+ b]}pyri dazi n- 3(2H) - one
deisScribed in  Exanple
fnic acid (28.2 nmg, 200

[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one (20 mg, 47 pmol), prepared as described in
Example 362, 3-fluoro-2-methoxypyridine-5-boronic acid (34.2 mg, 200 umol),
anhydrous dioxane (0.5 mL) and 2M K3;PO4 aqueous solution (0.25 mL). The
reaction vessel was flushed with nitrogen, capped and heated at 120°C for 10 minutes
in a microwave reactor. Reaction mixture was filtered through a 0.45 pm syringe
filter and the crude product was purified using preparative HPLC (Xterra MS-C18, 30
X 50 mm); Eluted with 30% to 100% B, 8 min gradient, (A = water +0.1% TFA and
B = acetonitrile +0.1%TFA); Flow rate at 30 mL/min. UV detection at 220 nm) to
give the title compound, 8-(5-fluoro-6-methoxypyridin-3-yl)-7-p-tolyl-2-((6-
(trifluoromethyl)pyridin-3-yl)methyl)-[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one as a
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t he crude product was purified using preparative HPLC
(Xterra M5-C 18, 30 X 50 m); Eluted with 30%to 100%

w820 /0637161gr adi ent, (A = water + 0.1% TFA and BCEUS231042820

WO 2005/ 063761 PCT/ US2004/ 042820 acetonitrile +
0. 1%9FA); Flow rate at 30 nL/mn. UV detection at 220

n11ﬁAtséﬂt O Ecorhptfimt ivids faléeR TP 2N dnethanol i 1n a filtratlon column attached
8- (2- net hoxypyrimdin-5-yl)-7-p-tolyl-2-((6

(with fistepeoaketodyiofysipmems i qpkhaneterrpbin, PlL- CQMl}/fPﬂre&no(l@p mg,

ok Y ST e Rah ka6 ik Remomaiiot 24 gRstapol solution
CRAVMAMer8d hRthRHoraRdWddbr ﬁdéée@%?&%e%‘@w@%é’ﬁﬁé’é&ﬂﬁound 8-(5-

based carbonatée resin, - MP-r esi n,
| a0 1ogmethdxypyoiding3 y@a’é-paoigtbﬂ-((G%nﬂmrbmem)pyﬁdhaléeyi)methyl)

feﬁa?p‘ﬁmzeﬂ)? Pyr.lcg“@wcgaﬁé oBS A gfibf&'sslgf e e@r@aemsa i§%yield), asa
ORGSR I Q451 QD5 1T RSP OPYF Bk il 525

I()IBI){E)4?I9I7 (31 lgtJJHmsz V82 (1H,5), 7.7 (1H, m), 738 740 (lH m), 709 7.14
triazo

d 3
f(f%le BHs23 K%Hnﬁ)? g;'863Ir1gs)p§4' ARty %mglt& 91_9(% %1 4 ppin (retention

C t iod

g ?i%ﬁhﬁz*sf?-?‘g_sgaﬁ“f?iﬁ%ﬂ?ff%siruf%f@he?ﬂ MR Pt
grgdielﬂt;l-(A"— \ﬁe)ter +#0 fi% TFA™nA B+ adBonitfil 4 O{ BRTFA); Fldw4ate at 2.5
(2H, s), cg\z . Anal ytical HPLC purity: 99% at
omlmini HV; (¢9é<t tl.ab @nge), (Xterra MS-C18, 4.6 X 50

m); Eluted with 30 %to 100% B, 4.5 mn gradient, (A

= water +0.1 % TFA and B = acetonitrile +0.1 %FA);

Flow rate at 2.5 15 nlL/pxaMP¥.Edgoecti on at 220 nm
EXAMPLE 370 Preparation of ,
2 ( 4- ( Tr Brepanasiontod B-EHMethekypyrigridioif-ph-Gpipréelyl-3-(6- ( py

[
oy frithichomestiibridia Smihy Rkt e b Ipydapin g R -one
8- Chl oro-7- (4-chl orophenyl )-[1,2,4 1 azol o[ 4, 3-b] pyri
dazi n- 3(2H) -one (20 47 nol },_@av@ds as : ‘
described in Exanmpt@~38 [ net yrrolidone (1

inL) inal dramvi EN : )LB hydr oxypyri di ne
(9.5 ng, 100 nol), andXant drous pot assi um car bonat e

(21mg, 150 nol). The react ogN/esseI was capped and
heat ed at O

To a microwave reaction vessel containing a stir bar, was added Pd(Ph3P)4
catalyst (30 mg, 25 umol), followed By anhydrous dioxane (0.5 mL). To this was
added 8-chloro-7-p-tolyl-2-((6-(trifluoromethyl)pyridin-3-yl)methyl)-

HsC

[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one (20 mg, 47 pmol), prepared as described in
Example 362, 2-methoxypyrimidine-5-boronic acid (28.2 mg, 200 umol), anhydrous
dioxane (0.5 mL) and 2M K3PO, aqueous solution (0.25 mL). The reaction vessel
was flushed with nitrogen, capped and heated at 120°C for 10 minutes in a microwave
reactor. Reaction mixture was filtered through a Whatman 0.45 um syringe filter and
‘the crude product was purified using preparative HPLC (Xterra MS-C18, 30 X 50
mm); Eluted with 30% to 100% B, 8 min gradient, (A = water + 0.1% TFA and B =
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25 80C for 16 h in a turbo coil heater w th shaking.
Reaction m xture was filtered through a Watnmn 0. 45

waoneosrocsmge filter and the crude product is pur PETAS2004/042820

using preparative HPLC (Xterra M5-C18, 30 X 50 mm);
Eluted with 10%to 100% B, 8 min - 132 WD 2005/ 063761
P&E{oﬁﬁ@ﬁ() 942820, F Wﬁ't@ﬁtBO Iﬁﬁrrnn V@VQfete'EuQn &t Q@OTIE% to give

and B = acetonitrile + 0.1 9% X | ow rate at
nthi tikle cotgpowtsl &&—mﬂloaypﬁmdm yt)o7-g+wlerl -RH{Ed-t i t I e

(RSt Grhe STt A e sl e A as

- BrA Y1 Phls &onllpo%m&]\ﬁars kazRk® Zl[nf méthanol in a filtration column attached
b] pyri dazi n-3(2H)-one as a TFA salt. This conpour}%lnIl

taklen stopc@ﬂd.andex)batymdtnel hasal cabbdniatetresinj RIn-CER MiParesin, (100 mg,

Nopdian s datimalefataten L gt p%ysief{@ot‘“ﬁa%aa@amth@omutlon
ﬂil@érfd’%':c% p&qted%ﬁ ficce 1%@ e Y titfe ¢ d 8-(2-
nmet hano SO on was tere pOf at ed under

rmdﬂmoxe;qaypnemw gl)ﬂep-gﬂylez ((6k(e1ﬂudrd>meth§a]r)m1dm-3 -yl)methyl)

rzﬁle(:ﬁélﬂgrgzlok[hj 9-b?gﬁw ygn)—Bb(%P{% %lm)e 1n7a rgeb(e:l?el orrrcl)lp(ge r%lg,) 31% yle¥d) asa

FrQb crityneddiid BROMIHE S YL GRS e O} 53R (lif ), 8.39
CQ’IY§E}?|8|U7Y($H§@|J¥=8 2 VB, (184 H)4984-7109 (NMRn()CD@mH mf5.4

8.34 1H, s) 8.30(1H, s 8. 29 s), . 7,51-7.53
(@H 81@3r1>,7s3 (Pmlytwpl HfL@pmtxs@%ﬂz min (etemtion 24

tlmé)f @feg@ gﬁ% t(,(lé m.na ; e!u%gél Wlf’)%l 3{)'% ?{% Q(gf % 4|_5Pm1n

h@aﬁéﬁy (N %té&on%,Tﬂ bk BB Wcktondfl% (. DA TORY IBow réteRt 2.5
mn gradient, (A= water + 0.1 % TFA and B =

anbiroini UV degection at 220mEn) - Flow rate 15 at 2.5 nillnin.

UV detection at 220 nmm. EXAMPLE 371 Preparation of
2-(4-(Trifluoronethyl)benzyl)-7-(4-chlorophenyl)-8-(3-

hydr oxypyrrolidi n-1-yl) - EkaMPlLE $70azol o [ 4, 3-Db]
pyridazin-3(2H-one CF3 NN HON/ N--O ~N 20 C
ToPrepavition efi2-G#-(Trifluoromethyl)benzyl)-7-(4-chlorophenyl)-8-(pyridin-3-

2-(4-(trifluoro chI 1 chl or ophen
yly- [1,2, 4] #‘?’%5&%[“313 Y“;i Byyi a’s‘{‘?ﬂéﬁbﬂge (20 g,
46 nol ), prepared as de bed in anple 361, in
1- met hyl pyrrolidone (1 ) Ain & ®' ¢Fal was added
3- pyrrolidinol (8.7 ng, On-A®l ) . “FHe reaction vessel
was capped and heated atd80% ‘=g
> N
P
cl
8-Chloro-7-(4-chlorophenyl)-[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one (20
mg, 47 pmol), prepared as described in Example 361F in 1-methylpyrrolidone (1 mL)
in a 1 dram vial was added 3-hydroxypyridine (9.5 mg, 100 pmol), and anhydrous
potassium carbonate (21mg, 150 pmol). The reaction vessel was capped and heated at
80°C for 16 h in a turbo coil heater with shaking. Reaction mixture was filtered
through a Whatman 0.45 pm syringe filter and the crude product is purified using
preparative HPLC (Xterra MS-C18, 30 X 50 mm); Eluted with 10% to 100% B, 8 min
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25 for 16 h in a turbo coil heater w th shaking .
Reaction mxture was filtered through a Watnmn 0. 45

waoneosrocsmge filter and the crude product was puPCTiUS2004/042820

using preparative HPLC (Xterra M5-C 18, 30 X 50 nm;
Eluted with 10%to 100% B, 8 mn gradient, -133 WO
@Q&é&@? 6Ly & HISZOPHA Qﬂ&@lgacét&mﬂ&@toer%"fm) 15%% Fdke at 30

= acetonitrile + 0.1%FA); Flow rate at
rmLhmn UVidétattive ot 22ﬂ'mal togﬁe ﬂnm)tl’th@oglpvenct B4 | t l e

C@n@?ﬂ%&% Zgﬁwg,bg' {430 VGP #-qupﬁ%}%—yﬂ}xy) Y134 triazolo[4,3-

gbﬂéyl‘éd%ﬂ’—?%ﬁ)%n[a 4s é’?‘[*ths)é[t' 82 cBmpotntdvas ARG HFns ﬁ{etthanol ina

2°%yield), as a yellow crystalline solid
NBtratidHyoluma 98achsd MhM\ROﬁ@E‘R@ﬁI) polystyiz@e paddd cajbonate resin, PL-

Zﬁgé ;/'ﬂ%-gessinz Hly(ﬂl?g lo?lciamg g%&()g@ %5 ad7d§§ 4 7rH;$r15t% 2re shaken for 2
(it thethAnnt 2ofufibh Bhs fike ? anfl 2PhiBtate A eY 'irédﬁ@éd F{P ksgre to give

purity: 99%at 2.06 mn (retention tine)

NRe ﬁﬂlS cotfigond2- GIG(tnﬁjloroEieﬂiyda)ﬁeM}lﬂ)h%l@cMDto@h&l@@%-ﬁpyrtmﬁs-
TFA and B =

Qnyé&yg ﬁ[?gﬁt@@w@ﬁﬁ %ﬂ)ﬂw 6%164%9{1%11 atfrezba§e Rk 7 mgy16 %

%@:%%' uor 2 I?{%I ?g%nW%(37% 1 orophen WO?)( PI—§ 34

(llm ?@86b(1H,-s}’|8)29 (11 s¥.7411-1.53 qmlrﬁ) [74373(2H m) 7.31-7.32 (2H, m),
azin-3 '_2 one CF3 N N N ~- - 15 C1 To
%3,[7@14.(3}1 , 7.22 (1H, s), 5.07 (2H, s). Analytlcal HPLC punty 99% at 2.07

S AN ST S g

465 nliffeladdienBl(Apakverr 29. 06 SHA HeUB HhceloxRAR!€0.36TFA d)nFlow rate
1-met hyl pyrrolidone (1 nL) in a 1 dramvial was ad

Eir [rain. U deteption 2022Gih) . The reacti on vessel was
capped and heated at 80C for 16 h in a 20 turbo coil

heater wi th shaking. The Reaction mxture was filtered

t hrough a What man 0. 45 pxawipngss#ii | ter and the crude
product was purified using preparative HPLC (Xterra

VS- C Rigpaggiox @Q-@EnfLriffaroethy)enzole’t(d-chdospBenyd)-8+(3-

7 o1 B ol oo By R A Hhrpme:
220 h | )

22 (4" (Lri {1 dor omet ﬁyf')i,eﬁzﬁ’;m?q%“” )—cF:

><o

To a solution of 2-(4-(trifluoromethyl)benzyl)-8-chloro-7-(4-chlorophenyl)-
[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one (20 mg, 46 pmol), prepared as described in
Example 361, in 1-methylpyrrolidone (1 mL) in a 1 dram vial was added 3-
pyrrolidinol (8.7 mg, 100 umol). The reaction vessel was capped and heated at 80°C
for 16 h in a turbo coil heater with shaking . Reaction mixture was filtered through a
Whatman 0.45 pm syringe filter and the crude product was purified using preparative
HPLC (Xterra MS-C18, 30 X 50 mm); Eluted with 10% to 100% B, 8 min gradient,

;
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chl or ophenyl )-8-(1Him dazol -1-yl)-[1,2,4]triazol o[4,3

wohhpyesdazi n- 3(2H) -one as a TFA salt. This ceapmszm4/042820

was taken in 2nL nethanol in a filtration colum

attached wth a stopcock and pol ystyrene based

g% ?)a%rrer d. ?%'"FF Bha §93, M3nft8RI N lé/étﬁq{)”glow fa%eg@t 3‘0@1L/m1n
063761 PCT U82004/ 042820 | oadi ng /g) wa

d 0 edtectGomateP0snm)etn gn&hht‘aﬂe tampQ@unid, a{ﬁﬁ-(tréldommﬂthyl)benzyl) -7-

Sebloeheny GGt o e A bhhg orgasiols, - Blpsidazin 3 R
}(in'éilfFl uQJlllo @ﬁf g‘}ﬂ)%, ?f@’fylkl)d% &S %@eﬁ%%ﬁ%ﬁ?@éo’hd RIS @D = 498;

triazolo

51{@3/{11&@(2@@131 27-1)7|9 lom; s),17. a7ﬁ6q?FIaah 658 P (B, 5m)rg,445245 (2H,
TR AL (eSE0 SH B: BT3B 35 LBy Lo b 1.8
P850 G5y, g 2 i

(218, X 3D mAndIwted edth 16PkE m]@%tB/, 4. Qﬁﬁﬁ gtad%nQQAm water +0.1%
retention tine JOCSXterra VB- C Lr?ir)

RA apd BiT peetqnitile 1015400, Flawsfawﬁ %m&év@n {ejgction at 220
I\Q%[‘er + 0.1 % TFA and B = acetonitrile + 0.1 %FA);

Oowrate at 2.5 10 nL/mn. UV detection at 220 nm
EXAMPLE 373 Preparation of
2-(4-(Trifluoronethyl)benzyl)-8-(benzyl oxy)-7-(4-chlor
ophenyl)- [1,2, 4] triazol BXAMMBLE3Ryri dazi n- 3(2H) - one

bt ng b a4 ppeny £t miaaso-
yl)- [1,2,4]t nlﬁ)zgl,z;ﬁ]!én&um»ngw-b}i@mhzﬁ( zqan)cm (20 ng,

46 nol ), prepared as described In 361, in
1-met hyl pyrrolidone (1 nL) in a_1

A was added
benzyl al cohol (10.8 Nirg“_ qﬁ) #nd 13M sol uti on of
pot assiumt - but oxi de {n THE £ 10Q 20 ulL). The reaction
vessel was capped and ednat foomtenperature for
16 h . Reaction mxture @s_puenched with 100 uL of
nmet hanol , fiIteredt jh 2 ¢ \What man 0. 45 m syringe
filter and the cru nreduct was purlfled usi ng
preparative HPLC 5(terra M5-C18, 30 X 50 mm); El uted

W th % t 00% nt t

% Tha Tod SRuaon gt P ﬁ?ﬁ“?ré’%#%ty@e%&% o Bieplordbibay)-

q 1 L4301 3-b]pyridazin-3(2H)-one (20 mg, 46 pmol), prepared as described in
Example 361, in 1-methylpyrrolidone (1 mL) in a 1 dram vial was added imidazole

(6.8 mg, 100 umol). The reaction vessel was capped and heated at 80°C for 16 hina
turbo coil heater with shaking. The Reaction mixture was filtered through a Whatman
0.45 pm syringe filter and the crude product was purified using preparative HPLC
(Xterra MS-C18, 30 X 50 mm); Eluted with 10% to 100% B, 8 min gradient, (A =
water + 0.1% TFA and B = acetonitrile + 0.1%TFA); Flow rate at 30 mL/min. UV
detection at 220 nm) to give the title compound 2-(4-(trifluoromethyl)benzyl)-7-(4-
chlorophenyl)-8-(1H-imidazol-1-y1)-[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one as a
TFA salt. This compound was taken in 2mL methanol in a filtration column attached
with a stopcock and polystyrene based carbonate resin, PL-CO3 MP-resin, (100 mg,
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25 detection at 220 nm to give the title conmpound
2-(4-(Trifluoronethyl)benzyl)-8-

woOhesngswxy) - 7- (4- chl or ophenyl ) - [ PCT/US2004/042820

1,2,4]triazol o[ 4, 3-b] pyri dazin-3(2H)-one. (4.9 ny, 16
%yield), as a yellow crystalline solid. M5 (MtH) =

51@)§d1n 214 MBI/ M GEY acﬁledléghté@s %@%%&71%;2 h and methanol solution
PCT/ 2004/ 042820 8.25 (1H, s), 7.60-7.7 (4

Twdsrtilfereb af{didvapprated. Meﬁreaacedmssw)e to gw@lhe( ﬁﬂb C(ﬂ)lpom 2-(4-

5&%@%&5%8@/@%@3‘%% @ﬁ?@% D&éﬁ& a%%ﬁynﬁﬁ 4]mazolo[4,3-
ng &azm 5{12 HOndih 9 r%@&é% %mfl 18. s%g 92"%%@1@% a3 QQASIOW ;

% TFA a = ace onit
Fdrsmalhﬁé golil. MISEMHH )T m71WIde{MRI(OdD30D3 8. mzolmm) 7.83 (1H,
S 374 TO 468 The foll owin
P eharaB b Ty Bt Tt A o eRatT 2 Chbsoer 14 (IH,

D ST AL PGS AR SRR 599, FoRimi O on

Nizek), (Xietta MS/C1375.6/X BD 'r_rﬁnﬁ Ehe®QGth 10 % td 16@9/0/8 N\i\ mm
FF 3.97 499 376 F \~ Po \ /N / 377 N
gadienty A g water ££.1% T8ASed B 1 apetprjtrile 31131%TEA),4FIW rgfg pt 2.5

mL/min. UV detection at 220 nm.

EXAMPLE 373
Preparation of 2-(4-(Trifluoromethyl)benzyl)-8-(benzyloxy)-7-(4-chlorophenyl)-
r [1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one

To a solution of 2-(4-(trifluoromethyl)benzyl)-8-chloro-7-(4-chlorophenyl)-
[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one (20 mg, 46 pmol), prepared as described in
Example 361, in 1-methylpyrrolidone (1 mL) in a 1 dram vial was added benzyl
alcohol (10.8 mg, 100 pmol), and 1M solution of potassium t-butoxide in THF (100
uL). The reaction vessel was capped and stirred at room temperature for 16 h .
Reaction mixture was quenched with 100 uL. of methanol, filtered through a Whatman
0.45 pm syringe filter and the crude product was purified using preparative HPLC
(Xterra MS-C18, 30 X 50 mm); Eluted with 10% to 100% B, 8 min gradient, (A =
water + 0.1% TFA and B = acetonitrile + 0.1%TFA); Flow rate at 30 mL/min. UV
detection at 220 nm) to give the title compound 2-(4-(Trifluoromethyl)benzyl)-8-
(benzyloxy)-7-(4-chlorophenyl)-[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one. (4.9 mg,
16 % yield), as a yellow crystalline solid. MS (M+H) = 511;. 'H NMR MeOD: 6
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\ o~g\ /N380 FF 4.14 531 \ /N 381, FF 3.76 489 O
- 136 WO 2005/ 063761 PCT/ US2004/ 042820 Exanpl e

weRousksmee HPLC Retention Mass Specs Number TPa®/USRG0AN42820

Observed (MrH) 382 " 1I'N N, FF 2.67 503 ol N-OiN
383 NN, FF 3.34 503 384/ NMN , FF 3.45 482 \ | '

NP> (¥, s91. 1.60- 739(5Ham7 7.407-4.8Y4A8) 7\13L7\BQ§|§H 5@1?{2}1 s),
1.96 465 1/ Np N 387 1.97 445 ~388
\5.3(2BL,Is). |A131$5910m1 HBL@QSLH’C}N 90%% at 2.31 min (retention t1me) (Xterra MS-

C18, 4.6 X 50 mm); Eluted with 10 % to 100% B, 4.5 min gradient, (A = water +
0.1% TFA and B = acetonitrile + 0.1%TFA); Flow rate at 2.5 mL/min. UV detection
at 220 nm.

EXAMPLES 374 TO 468
The following Examples were prepared according to methods and procedures
above:
Example Structure HPLC Retention Mass Specs
Number Time (min) Observed (M+H)
374 O 342 482
|
X !iz 0
375 “O % 3.72 506
4
L |
376 0 ~% 3.97 499
e
e
377 o —~O% 3.96 481
o8
O
378 : % 4.15 531
LSt F
oL
379 é ~O-& 4.16 531
“ iu‘ﬁc
380 @(a Waas 4.14 531
ol i E)ao
381 —~O- 3.76 489
W -
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N ONZ390 1.97 465 N ON 391 1.72 456 |11 392 1.69

532 393 FO-, p 1.63 518 394t .1.69 532 - 137 WO
waQ0B/e88761 PCT/ US2004/ 042820 Exanpl e Struct BCE/USERI0©042820

Retenti on Mass Specs Nunber Tine (mn) Cbserved (M+H)

395 1.91c 512 396 1.84c 548 397 1.8c 568 398 p -~

= 399 J. Fl u 40
424E§?*ﬁ§1? N HO 401%'1“"55e 444 {7&? M*’c?é%“
neg Ny 36 _\___N.P\ -0 sepyed (M+H)
(o) 382 e ~O4 2.67 503

I
383 g wa 3.34 503
JO T
LA
384 e 3.45 482
%&% |
(A
385 . ) 4.01 481
ero
386 Q" 1.96° 465
387 e 1.97° 445
°th,
388 A 52 1.45° 432
o o [:
389 . Q 1.99° 465
7, -0
390 Q 1.97° L 465
A Y HONTT
391 - ’ 1.72° 456
58
392 A0 1.69° 532
6%
393 7L©V = s 1.63° 518
4
Q,
394 e 1.69° 532
) z"_)
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405 1.36¢c 425 C\ HCN\ 406 1.62c 515 407 1.84c 482

- 138" WD 2005/ 063761 PCT/ US2004/ 042820 Exanpl e
warousmesmee HPLC Ret ention Mass Specs Nunber TPOE/USRIOMD42820

Observed (MrH) 408 \" x 1.5c 465 409 0 ~o N 1.33c 437

O~ G-I\ oc 410 HH"a" 1.63 436 \ N~ \ CN p~'~N

T Je2 IMT 50 12 4.U4CHZ§ R, i@) 6L 5 o7
- Sy e M8uEe 1T St

395 O 1.91° 512
® :b
396 1.84° 548
\o\/\/\/\f"’
I \,‘ F y
397 Fea o 1.8° 568
398 ) p 2.28° 475
399 MJ{ ﬁ 1.64° 438
o HOLN;l
400 e 1.54° 424
e
401 A2 1.89° 444

402 W 1.82° 408
\ "Z;U,;

403 WaY 2.03° 436
N
O
404 @/ﬁﬁm 1.64° 424
o
405 A 2 1.36° 425
’ H‘:,:\ALD
406 g 1.62° 515
(
F

407 {ijz r@ 1.84° 482
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420 1.53 500 F -139 WO 2005/063761 PCT/ US2004/ 042820

Exanpl e Structure HPLC Retention Mass Specs Nunber
wOoios/06sMen) Cbserved (MtH) 421 F F o - a 1.49 20T/USZ4®2/042820
FFo- G1.7 497 F I NN423 1.680 511 I|IiHF 424
3.06 462 F425FFkOat326526 F, NON/ \' N O
— PeExafp uchfP LE: t1of° | ThMdss S
[ o .:Néﬁil 184 49 % F % zfiz% 2,56 47@“}511355;%)@%‘ 7%bﬁwed Rt
408 Mﬁ 1.5° 465
409 WAY 1.33¢ 437
Qﬁﬁp
KA
410 1.63° 436
411 (;%;DQ 2.11° 504
He, {
412 N oaba 2.04° 504
Q
413 N eata 1.61° 511
() %\}
414 %@VYQ’O 1.88° 555
ol
415 A 1.9° 491
@ "
416 N oad 1.59° 489
é‘ 2
417 A 1.63¢ 503
. e
418 A i 1.6° 517
é o
419 e ala 1.57° 517
Ft—F "F’N\ﬂ'
420 N eava 1.53¢ 500
X
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432 | =N 2.85 487 433 2.78 501 F i ae - 140 WO

2005/ 063761 PCT/ US2004/ 042820 Exanple Structure HPLC
weeb@rbswn Mass Specs Nunber Tine (mn) Coser ved/uShivkip42820

434 2.47 492 F F 435 o0 2.86 547 ~-"- ft " 436 1.92

561 437 1.88 491 F 1 F N 438 <x 1.88 491 F F 439

2. 3%y ‘ﬁmu 41 § on
552 m443 :g itgt ﬁg?(mgin} st (%bserve§¥(3§/{+H)

AL . T T I

421 253 1.49° 497
T,{ '
tae® % :

422 *@VYQ’@ 1.7° 497

423 1.68° 511

o, o
7
YQ:
N
é %

=
ptF

424 on» 3.06° 462
é O

425 m ?m} 3.26° 526

‘en,

426 °“ 3.25° 476

427 O 3.21° 476
é O

428 °Y/—/ O o 3040 492
é O

429 G ag 2.56° 478
‘Ij: O

430 OY, / O o 2530 478
é\ 0

431 - 2.86° 487
O

o

@

432 =" 2.85° 487
35 H-0

433 ISo 2.78° 501
\ 4 O
kel m
I
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FFOS5 ~ 446 0"

2.53 569 M- o -

141 WO 2005/ 063761
PCT/ US2004/ 042820 Exanple Structure HPLC Retention

woResws/specs Nunber Time (mn) Cbserved (M-H) 2d4T/UR2004/042820
569 ~FF 448 2.26 533 xF x~0 449 2.35 541 SxxF F 450
2.55 555 FF 451 2.79 501 F F 452 " , FF 2.65 463
H, 53 L. 01C 454
F | EoRPRaG s 2, SRy 4?%? BhGhidt || - Nt Specs
rber A58 C O/ ,) ,;5 g o bime (min Observed (M-+H)
434 }j}’“’ 2.47° 492
435 v * 2.86° 547
) O !
\NF Q
436 oY”* 1.92° 561
Wi O /
5@ o
437 °" 1.88° 491
438 1.88° 491
439 O 2.39° 533
é Q o
QG
440 N oata 2.43° 533
3 |
441 0\\1’,/ Q o 3190 534
é Q =
442 °" 2.55° 559
443 ) O - 2.19° 505
ga‘ 2
444 °"= 2.27° 519
445 Dada 2.53¢ 555
A R
446 F?(ﬁjj:aﬁ 2.53¢ 569
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O HNC 459 1.42 478 - 142 WD 2005/063761

PCT/ US2004/ 042820 Exanple Structure HPLC Retention
woResws/spets Nunber Time (mn) Cbserved (M-H) 260/US2004/042820

1.74c 548 461 1.49c 561 462 F Or \ 2.21 ¢ 524 |/

NON / \u HNC HNC 463 D 1.85c 452 ~F~--F N 464 2.51c

542Ex4ithple465| 2. 09cstARGre 3, Y 46ﬁPEC§@eté‘r%n s& 3pecs
F ONMmtel CH 1. 99 513 F 7 NN 4%l mmify 3;7050 rved (M+ED)
' SC~Y AV CE=0Y P S1 ) —6+
2- (4- r|fluororret enzyl )} 7, 8- ;%&4 chl gr ophen3f9 -
6-met hyl - 5, 6-di hydro<[1, 2, 4]triazol o
[ 4, 3-b] pyri dazi n- one FF C NN\ / F
448 2.26° 533
449 2.35° 541
450 2.55° 555
451 A 2.79° 501
452 o~ - 2.65 463
4 Cx .
453 °T/N‘/ o 1.61° 463
7 N
F Ne= o c
454 Lo ol ", 1.75 493
Pl A N\
HC° \_¢
455 O 236° 493
7N '
:l w;f
456 F O ) ‘/ CH, 230 493
| P N\N/O N\
nd W
457 °§[/ / o 183C 493
458 | Tm' 2.56° 523
% ~N Da
d o
459 Ao 1.42° 478
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O NNH 5 C -143 WO 2005/ 063761 PCT/ US2004/ 042820
To a solution of
wa-2005/06871 f | uor onet hyl ) benzyl ) - 7, 8- bi s(4- chl or epnaIsSyi0¥/042820
[1,2,4]triazol o[ 4, 3-b] pyri dazi n- 3(2H) - one, (250 ng,
0.485 mnol), prepared as described in Exanple 17, in

Epkfnbie) a - 4UL§t}A@C§UIgooeg ! ?O?fe a;;é bgiﬂ;;\lég%\ﬁm

(0. n Min

react‘?@n was| conpl .
added 20 nL pf Me 0 quench the reaction. [The
reacti on was| al | oy ﬂt@ warmto RT and t he |sol vent

PR L teL ')nr~ for
reactlé’iﬁ i xt Ure was548

aqueous NaCl| (5 nL X The organl c layer |was dried
(MyS™4), filfered anditoncentfated under reduced

fea Ay At pA| |A P~ it oad v t Et OAc
WwasS © POT at Lo Illc SR UUT S un VAL | ==\ o
(100 ), washedﬁﬁ.\%i‘%o (fgm gﬁgysat urlated 96l

PresspLe. 1h Was dfiedjby—sttj
gel colum c i hg an %)ig%omat ed syst e‘?%f

eluting with o 0oto 80% Et QAc [for 40
mn. and hollds at 80% fgr 10 |min.) to givelthe title

compoyad, 2-[(4-(Tr. .Onet hyT) bengyke =7, 8-[0F S(4- 45,
chl or ophenyl ) - 6- met-hiy, - 5, 6- dlhydro-f
1,2,4]triazo| of 4, Jb] pyrl dazinh-3(2H)-one (254 ny), as

a beige solid in %yleld HPLC retention t|ine: 4.23

mn; 468 [ MrH 1H NMR5{°CDC13,[ 400 M#p)
6 7.52 (d, 2 7.17-7.11 (m | 4H), 7.05
(dd, 2H), 6. (s, 2H), 4.16|(q, 1H),
1.24 (d, 3H) eparation of

(R) - 24664- (Tr| zyl ) - 72.89%i s( 4-/chl or ofdgen
yl)-6- 20

nmet hyl - 5, 6- di hydr [1“‘2 4] trijazol o[ 4, 3- b] pyr|i dazi n-3(2
nd (Q\-g-iﬂ_

H) - oneat .

(Tri f46Gor omett hy! ) b“e -7, 8-pi s(4-%¥ or ophenyl ) - 5494et
hyl -5, 6-di hydro- [4, 4]tr|azolo [4, 3-b]
pyri dazi n- 3(]2H) - one Fi F -NC NNF| C 4N N-O

467 Y" - 1.99° 513
\ / [

N
468 o ~O& 3.7 513

2
LG 'I:xo
l/,!‘

o

EXAMPLE 469
Preparation of 2-(4-(Trifluoromethyl)benzyl)-7,8-bis(4-chlorophenyl)-6-methyl-
5,6-dihydro-[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one

F
cl / < > EF
N—N F

O [ =0

!
! NH
Ci
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+1 HI NH- NH d d (R
S)-2-(4-(Trifluoronethyl)benzyl)-7,8-bis(4-chl oropheny

wOpeG/o6Etshyl -5, 6 25 PCT/US2004/042820

di hydro-[1, 2, 4] triazol o[ 4, 3- b] pyri dazi n- 3(2H) - one,
prepared as described in 466, was separated into

i ndi virgiako sh&H §Oi- g:ﬁﬁﬁuéi‘%hféﬂly‘l)h&lzfy@w QWi g14-cBldk freny])-

HPLC condi ti ons: HPLC separati on condi ti ons:

dhj2c4iriagoloft, &-bjoyzEezinm (2 Hpbre r@SOomgthé%%mencdh drepateqlps

4ot s ERfople L7, B 04 8 PLGRrG IS e P g m
MrothideDR1 m]L ny, ffyﬁﬁm yohve m%Etz@Q The ﬁééamledeirfed a254°C for
nm | soner HPLC. 6.81 mn. M5 [ MtH] +: found 531.

| ¥omir. 1E:- Wsl@weﬂ]thaftﬁhmaact;loﬂ\)ﬁaq denlete. fodlwireB@ion Mixture was

S T 45 G oL P sy eaction s The testiooh s Blmesdfpyvarm to
%{T‘Eﬁ@ﬁﬂe soivl'mzwég évraRI@l%Raldonléregﬁdﬁé W@y aircted '\Aﬂﬂﬁft@ﬁ)c' Q06 mL),

To a solution of
Z\Nz(s«ﬁed Wntthz(Do(rlO mel Yand)seematyd dqueoss Na€l @-oh 202 pheenyrinic layer

rf’é%%ﬂﬂed@@-sé%wﬁﬁ%ed[aildfOET"{nFP?i‘d‘lnéfrzfe%“cﬁﬁWfSF%‘Sz The syugle

st By B 05, 5 SRR 8505855 el i
rHJutnfg Witk a gradient ofl (086 tee®@%biEy0 Awdsr 4t iniir. enld holdRTait 1673 for 10
.. LC- M5, showed t he | et.i on of er ion, The
rréal&tt%hveﬁh%lﬂ? BomRRIndy ATANTT P%VBH’GHHL)E ﬁ’aﬁglﬁs 4-
) AR BT e o s
SM@}, asm Bélgé koligl ini 98% gieli. ddPed tretaitlo(nﬁﬁtﬁnds o 2 BOUEMBEVEGH

20 mn ive the title co
Zopad é%ﬁu ﬂNg/f%ﬁ@P@%l» 5*%?{&1@4))5%5%@ 2H), 7.38 (d, 2H), 7.17-7.11 (m,

g oG ARE RN A DA O s ey 416 (g, 1ED, L34 (4 3H,

yield) as a yellow solid in 84%yi el d. HPLC retention
time: 4.18 mn; MsS [M+H +. found 529. 'H NMR (CDCL3,
400 VHz) 6 7.61 (d, 2H), EXAMPLE, 721H), 7.35 (dd, 2H)

lyl'fpﬁll'a -’2 (é}-_@l'g'ﬂ{uorbmewyl) enzy) ‘/%dbls@l'_ghlopop%%nyl) 6-
methyl-5,6- dlhydro [1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one and (S)-2-(4-
(Triflaoromethyl)benzyl)-7,8-bis(4-chlorophenyl)-6-methyl-5,6-dihydro-
[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one

(R,S)-2-(4-(Trifluoromethyl)benzyl)-7,8-bis(4-chlorophenyl)-6-methyl-5,6-
dihydro-[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one, prepared as described in 466, was
separated into individual stereoiomers using the following chiral HPLC conditions:

Chiral HPLC separation conditions: chiral OJ 4.6 X 250 mm; solvent A: heptane and
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Preparati on of

wa-2005/063mi1 f | uor onet hyl ) benzyl ) - 5-acet yl - 7, 8- bi 8C2ASHI00/042820

ophenyl)-6- nethyl-5,6-di hydro-[1,2,4]triazolo

[4,3-b] pyridazin-3(2H-one FF O NNFNO \ N~ O
Golvent B: &.1PDBAI iMEDH : EtOH Sl 1); 15% isocratic B; flow rate: 1 mL /
2-(4-(trifluoromethyl)benzyl)-7, 8-bis(4- chlorophenyl)

@nin.; injection volume: 10 pL; UV wavelength 254 nm. Isomer A: HPLC: 6.81 min.;

S ab a7 o §E b lstmecey ML T P b 0 B I B>

Exanpl e 469 in CH2Cl2 (0.2 nlL) at RT was added
di i sopropyl ethyl amne (5.8 ng, 0.045 mmol), foll owed
by acetyl chloride (2.4 EXAMBLEX/1Inmol ). The reacti on

s stirred at for 2h l\/ISsh d .t tion
18 gparpfign Pé?éﬂ1R£ﬁlﬂ“?ﬁ%m§f&ng ¥} gﬁ%ﬂﬂdﬁ@?"@& )-brpaethyl-
resi due was pur j4f LC to give
the title compo [}Zﬁﬂrluédlﬂﬂﬂ]’ﬁrﬁﬁznp?&iﬁdﬂ%
2-(4-(Trifluoromethyl)benzyl)-5-acetyl - 7F 8-
bi s(4-chl orophenyl.) - 6- net hyl -5,/6 \
1,2,4]triazolo [4, A Pyri daziN- 3 -ofe, (6 ng,
709% as a white solild, HPLClrefenfion tinme: 4.23 nmin;
M5 [ MkH] +: found 573" | MRY (CDCL3, 400 MHz) 8 7. 65
(d, 2H), 7.51 (d, 2 BQ-M22 (m 4H), 15 7.17 (dd,
2H), 7.06 (dd, 2H), 1H), 5.14-5.11 (m 2H),
2.28 (s, 3H), 1.28, 3H). EXAMPLE 473 Preparation
of

2- ( 4- (To & ﬁcbluﬁnsmnﬁél M-{tyifleoydethybybbrayz 7 8 big4Lhbotdphehylpo-

I
TR b oy i Sltiszooltyi pasdrdn2 2Dy, 28 s 053 oD,
ke QP& asdesitfel ih Ex&EPpiE 46980 CH,CL, (0.5 mL) at RT was added DDQ (15
mg, 0.064 mmol). The reaction was stirred at RT for 1h.. LC-MS showed the

completion of the reaction. The reaction mixture was concentrated under reduced
pressure. The resulting residue was purified by using silica gel column
chromatography using an automated systeﬁ eluting with a gradient of (0% to
80%EtOAc for 20 min.) to give the title compound, 2-(4-(trifluoromethyl)benzyl)-7,8-
bis(4-chlorophenyl)-6-methyl—[1,2,4]triazolo[4,3—b]pyridazin—3(2H)-ofle (23 mg, 84%
.yield) as a yellow solid in 84% yield. HPLC retention time: 4.18 min; MS [M+H]":
found 529. "H NMR (CDCls, 400 MHz) & 7.61 (d, 2H), 7.52 (d, 2H), 7.35 (dd, 2H),
7.27 (dd, 2H), 7.16 (dd, 2H), 7.02 (dd, 2H), 5.28 (s, 2H), 2.29 (s, 3H).

i
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Cl To a solution of
2-(4-(trifluoronethyl)benzyl)-7,8-bis(4-chl orophenyl) -

W6-2005/063761 PCT/US2004/042820

met hyl -5, 6-di hydro-[1, 2,4]triazol o[ 4, 3-b] pyri dazi n-3(2
H)-one (15 ng, 0.028 mml) - 146 WD 2005/063761

PCT/ US2004/ 042820 prepagXAMPILIUesy | bed i n Exanpl e

469 in DMF (0.5 nL) at RT was added K2C03 (11.6 ng,

OP ogvratiem bl 2-(4-6T riflwexh nsthypbenzy DET-aertyle?,8 b4 rehlorophenyl)-6-

over ni gritetistrd i re U AUERR o L B el fens

solution was concentrated under edueed pressure. The
crude product was purified 5 ue phase HPLC
to give the titleCeppoynd, y—N |
- (4- i nzyI/) )éobenzyl

8- bi s(4-chl orophenyl )=6- ngt hjd™- 5, 6- di hydro [

L2, i 3 - rlcﬁm 3(2H)-one, (2 ny,
119 as a white soliff. ¥ ﬁtiontim&*: 4.44 mn;
M5 [ MtH] +: found 6215 1+ 13, 400 MHz) 8 7.60
(d, 2H), 7.45 (d, QH), 7.33-7.29 (m 5H), 7.23-7.13

4 :
g 21 15‘!)0221 Zelﬁéorg %p%(é(l ghﬂabﬁomfb@lyﬁ;)%e%@)h @fﬁls(zlﬂ}ﬂor%}{éﬁylg -6

(raethgll-g 6- 1WLE4mm[é§abhvmld¢zlmﬂ(2H) one (8 mg, O 015 mmol),

8- Bi s(4: hI I I b
ARk AL ) 5
H% Bl éi’ﬁ 1tabfine (5.8 m O 045 mmol) followed by acetyl chloride (2.4 mg
i s(4- chI or opheny() 2, 4] tri azol o['4, 3-b] pyri dazi

r0 032kl rﬁle(riﬂmlongvas @tnzad AT Yor Jbr. dgaiMeRi stesved the completlon
Steption. HC SOVRH SHRHIEOTHE P THY OB A g g geverse
BhasOHPEC 18 BR)the GHECS o A -
7 ?;hg;:miﬂm;;géﬁff“ﬁ;@ﬁﬂm’[ﬁgﬁfﬁﬁiﬁ
(Brentiaees iacrif oHRbeHcsPUSLiRE. §3° é%l%ilv@ﬁﬁ{ﬁﬁ pund
3 ??%Z@%%ﬁ PP ARDT A0 fy TR 307 39, 41,

ﬂODP/QddaSHa V&I dddy\IZH) lS 70|'@-IH) 611ens.1 Dmf 2ME 2.23. (§7BHDI, n.28 (s,
)[ M+H] +:  found

EXAMPLE 473
Preparation of 2-(4-(Trifluoromethyl)benzyl)-5-benzyl-7,8-bis(4-chlorophenyl)-6-
methyl-5,6-dihydro-[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one

F
F
cli N/N/ <> <|=
[ J=o
| N

|
l N._ Ph
Cl

To a solution of 2-(4-(trifluoromethyl)benzyl)-7,8-bis(4-chlorophenyl)-6-
methyl-5,6-dihydro-[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one (15 mg, 0.028 mmol)
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25 - 147 WD 2005/063761 PCT/ US2004/ 042820 EXAMPLE
475 Preparation of

wWO-2B8W6¥161 7, 8- bi s(4- chl or ophenyl ) - 2- net hyl - 5, 6PdTg208042820

[1,2,4]triazolo [4,3-b]pyridazin-3(2H)-one \ | N/--0O
N NH 5 To a solution of
Tor8peeds{Adestiliseddp lmamb)e@rfﬁUMF (0 $ LYt RT *29hede4 K3 CO;

d 3(2 I epared as
dﬁ%%&%%%&s@?@lk@wﬂby benzyl 1PF4E111€11 r(r!?rTg)rr)l&tOp({S.@ommas The

3G R TR AT A Pl gt 855, g g

30lution . waifcoatentraied untiefedubdiPredsare. Lﬁhem@ﬁdeﬁcttv&as purified
guench the reaction. The reaction was allowed to warm

finggeversephise HELCetlaiveghe titlg compoynss 2ddr(Tefuomnethyl)benzyl)-

6 d f
Pt S s B S T il et
Yl pyrefavel AR HNGne W2 ? a190) aslb &MHite @b1id. OMPL @ BRYiEH BAG: 444 min;
for 20 min. and h s at 80%for 20 mn.) to give the

tMS|[M-i&-Hn*.p‘Qum®621 H NMR (CDCls, 400 MHz) & 7.60 (d, 2H), 7.45 (d, 2H),

(5P ap s P S b s Ko o
mppsaees g A LTy 10 s
7.30- 6. 90 (m 13H) 4.22 (t 1H), 3.36 (s, 3H,

2.90-2.75 (m 2H). EXAMPL 476_TO 487 The fol |l ow ng
Exanpl es were prepared a];’:gg%?% 478 t he rret hods and

ey §5{@Lnisd E‘QBM =2 ﬁ?@sj& 2lo[4 -
é‘t;rre%ct ure ﬂ?L?ﬁ Rge ent| oh nﬁ K}Eé ges” JO(/ 3db]pyr1daz1n
(min) (MtH) 476 4.26 455 3(3HJ-oae\ ( 4.12 441 -148= WD

2005/ 063761 PCT/ US2004/ 042820 Exa?rpl e Nunber
Structure HPLC Retent i®hn Masq/ Specs Ooser ved

(mn) (MH) ! %O

I-

cl

To a solution of the 7,8-bis(4-chlorophenyl)-[1,2,4]triazolo[4,3-b]pyridazin-
3(2H)-one (100 mg, 0.28 mmol), prepared as described in Example 1, in DMF (3 mL)
at RT was added K»CO; (116 mg, 0.84 mmol), followed by iodomethane (79 mg, 0.56
mmol). The reaction was heated at 60°C for overnight. The reaction was diluted with
EtOAc (20 mL), washed with saturated aqueous NaCl (20 mL X 3). The organic layer
was dried (MgSO,), filtered and concentrated under reduced pressure to give the title
compound, 7,8-bis(4-chlorophenyl)—Z-methyl—[1,2,4]triazolo[4,3-b]pyridazin—3(2H)-
one, (104 mg, 100%) as a yellow oil. HPLC retention time: 3.67 min; MS [M+H]*:
found 371.
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478 4.23 491 479 a \o 4.35 469 480 p \ i0 3.73 387
481 3.96 529 482 4.19 453 483 p \ Yr ~"' 3.82 471 |/

wOoResd43m1\ N 4.19 439 485 4.21 489 486 4. 24P644S2008/642820

r C 4.28 497 The conpounds of Set A below, in which R
varies, R2 is 4-chlorophenyl, R3 is

2-(trifluoronethyl)pyridggavipiieifay!l . R6 is hydrogen,
R7 is absent, and n is a double bond, nay be prepared

by omrepiakiop@f mBngl-a;&biw dbiheropbeind)i2-methyl-5Sedihgdro-

- above. The conp are rrea o further
illustrate the ”3?01? W&ﬂzf‘b %ﬁ)r?ﬂﬁn bei ng
limting in any -349 WO 2005/ 063761
PCT/ US2004/ 042820 Set A -NNAN N CF3 NN NV /
CF3 N M NO N\ IN( N NNCF3 NNN\
/| CF3 FNHNNNN d C ¥NNCF3 NN\ / CF3

To a solution of 7,8-bis(4-chlorophenyl)-2-methyl-[1,2,4]triazolo[4,3-
b]pyridazin-3(2H)-one (50 mg, 0.135 mmol), prepared as described in Example 474,
in THF (1 mL) at -20°C was added benzyl magnesium bromide (0.34 mL, 0.675
mmol, 2.0 M in THF). The reaction was stirred at -20° C for 30 min. After this time
MeOH (5 mL) was added to quench the reaction. The reaction was allowed to warm
to RT and the reaction mixture was concentrated under reduced pressure. The residue
was purified by silica gel column chromatography using an automated system eluting
with a gradient of (0% to 80% EtOAc for 20 min. and holds at 80% for 20 min.) to
give the title compound, 6-benzyl-7,8-bis(4-chlorophenyl)-2-methyl-5,6-dihydro-
[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one (29 mg, 46%) as a beige solid. HPLC
retention time: 4.10 min; MS [M+H]": found 463. '"H NMR (CDCls, 400 MHz) &
7.30-6.90 (m, 13H), 4.22 (t, 1H), 3.36 (s, 3H), 2.90-2.75 (m, 2H).

EXAMPLES 476 TO 487
The following Examples were prepared according to the methods and
procedues desrcribed above:

)

Example Number Structure | HPLC Retention Time | Mass Specs Observed

(min) (M+H)
476 : § 4.26 455
¥
BORE
477 =g 412 ' 441

aﬁ%“
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I NI MMONNCNONINC C NN -o Nl NN\ / CF3
NNNV/ CFS3o N NNNNS5OC C N M N,NCF3 F NN
WO 2005063761NJ-, N ON-/ N>--ONNC Cl - 150PCYWDS2004/042820
2005/ 063761 PCT/ US2004/ 042820 N N F3C CF3 F3CCH20O N, N
\' / CF3 NNONN-- ONIN C C NN\ CF3 HOCF3

Mg, e NYuhbbrN NSBycturdN NHEFC Rbteltidh THGe N Mads $pebéSbserved
NNNNGFS N ITNONNONN L (VLLED
478 — 4.23 491
o
e
479 ol 435 469
JC
[l CHQCHJ
480 « o 3.73 387
@it
JO
481 o e 3.96 529
O
U
482 : § 419 453
QL
Eep;
483 . ' 3.82 471
W
JOCa
484 ; < 4.19 439
|
o H,/
485 . § 421 489
SWeR
Q 2N
Q0
436 O 424 545
[
L0 a..é
487 : § 428 497
QL
Beaq

The compounds of Set A below, in which R! varies, R? is 4-chlorophenyl, R
is 2-(trifluoromethyl)pyridin-5-ylmethyl, R® is hydrogen, R is absent, and n is a
double bond, may be prepared by one skilled in the art by the methods described
above. The compounds of Set A are meant to further illustrate the scope of the

invention without being limiting in any way.
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N/I r;l[\i\:—<\:/)7 8
| X I '?' 0
~N
Cl

Me

fj)iN
Cl

N
Cl
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N
N
Cl
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=0
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CF3 NN NN>-- ONNO

/| CF3 MMON,N\ / CF3 N
NCl N HO N N\ PCcOES2008/042820
|l IN 14- d 14- C -151 WO

20 ‘'FNM NF3CNCF3 F

Cl I/ Ad M NFN

~ON ININ

/_<\:/)*CF3

@ §

Z

%

L %

Z—7fZ
0O

/ CF3

N/

CF.
N/N/—Q‘ ®
/
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Cl
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woOl20stsBA6N Cl CI N N NN\ / CF3 N NN\ / CPBT/US2004/042820
NONNNN 5CI / d NN\ / CF3N\/ CF3 NN ~ON
NONNN NN d CI - 1 2 WD 2005/ 063761
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Me
-N N
wOl2008/06B%1/ CF3 HN, N N>-- O/ uo C Cl -N - NPCNUSR0Y/042820

/] CF3 NN\ / CF3 s- NSN~OSI I NIN 5C O N
N NN\ / CF3CF3 ~ M S/ NSONCS/ >- 0 i ~NN
Cl C g-153 WD 2005£Q63761 PCT/ 52004/ 042820—NN N N
3 Me|CF3 NO | o, Cl _Cl CF4
3Cn | N-N F 2 | N N7
N\A ! )QO Na / /§O .
[N B
=N ~N
cl , ¢l s
CF CF
/l N- N\ / 3 l N-N N\ / 3
N I =0 Na I =0
B R
N _N
cl e i
cl /_CN)‘ CN =N
CF CF
= | N—N \_7/ ° = | N—-N \_/ :
Na [ D=0 : N I =0
B B
_N _N
Cl cl

= N
N\| )§O ?\J/\I / /§O
B B
_N _N
C , : cl

l I
Lo s A=
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CF CF
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NN~CF31 / CF3 NNAON)OHN)O 5C O -155 WO
2005/ 063761 PCT/ US2004/ 042820 CF3 N CI N -N CF3 CF3
Woltd0&1 N N N ~O\ | ~NtIN C C N- N N CPOTOR304Mi2820
ONO M5, NNNIN C C NNNCF3/ CF3 N OCNE
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WO 2005/ 063761 PCT/ US2004/ 042820 HO N N NN\ CF3 CF3
wOl2065M6d61- - O CN NFNONN C C N -N HO NN PCEUSE®4/042820
ONNN\ / CF3 N-- 1-N N/ O~N ~N Cc da \ /

I

CF3 0 M NNN M2NNI NOi N C Asn

Set A consists of conpounds that giffer fr

another 5 eply in the identity of with R2 fixed as
a

4- chl Irap enyl . NA may be co¥isiyler ed
di mensigral i brayy of “Exanpl e togpounds: drie to
d

o o
~—+
o
Q
o
o
o
<
o

vary both '&mg , a two dinensio I)\Li brary of
exanpl &N QUNES woul d resul t. S Phe two

di nengi onal [jibrary that consists @f ghl permutations
of e variants of Rl nted in Set A and

R2 variants listed . In Set B, R is 2
(trifluoronethyl)pyridi,f5-yImethyl, R6 is ,
hydrogeq, R7 is absent, and n is a double

N —N —N
Q N/N/_<\:/). CFs G \ N/_Q CFs
N /

/
=0 L Ao
ol cl

2 >

; —
—N N —N
N/N/—@ca N/N/_<\_-_/)'CF3
5 NP N A D=0

N
| |4
=

y

>

—N =N
oQg/\ N/N/—<\:/f0|=3 O>\j - /—<\:/)—CF3
/

=0 HN N ML D=0
B B
~-N ~-N
Cl : Cl ‘

Me
HO —N HN O —N
N /—<\:/)—CF3 -~ /—<\:/)—CF3
N AL =0 N AL =0
B [
N ~-N
Cl Cl

- 156 -



bond. The conpounds of Set B may be prepared by one

skilled in the art by the nmethods described above.
woherspesqoounds of Set B are neant to further i PCUAS2@Y©42820

the scope of the invention without being limting in

any way. - 157 WO 2005/063761 PCT/ US2004/ 042820 R2

varygnts of Set B MeO\ NC\2 F3C0C Ngz, \I;_l\_N \éF”F
) '\VZNCHzl\/EOﬁg\N oM 4" "NoN
N

I\/ NCNBu MO =l Me-N MO |
NcT- s\l \ M FF3 ~IE_IN~NN \I MeO

~

!

—N
N N/N/_<\:/)‘CF3
R =0 he ’N%o

N
“ —
Cli , cl ’
CF3
O Me N-N \_7
N A =o
MesN I ll\l
~N

Cl

As noted above, Set A consists of compounds that differ from one another

5  only in the identity of R! with R? fixed as 4-chlorophenyl. Set A may be considered a
one dimensional library of example compounds. Were one to vary both R! and R?, a
two dimensional library of example compounds would result. Set B is the two
dimensional library that consists of all permutations of all of the variants of R!
represented in Set A and a set of R? variants listed below. In Set B, R®is 2-

10 (trifluoromethyl)pyridin-5-ylmethyl, RS is hydrogen, R is absent, and n is a double

bond. The compounds of Set B may be prepared by one skilled in the art by the
methods described above. The compounds of Set B are meant to further illustrate the

scope of the invention without being limiting in any way.
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Furt her, as noted above, Set B is the two di nensi onal

IRﬁvamizyntsbﬂSetcani sts of all pernutations of all of
the vari ants of R' represent ed in Set A and a set of

vaki ant s above R3 fi xed a
|]f\l uoro )pyr| di yl\rret hyI r\e one t s
nd e di RS aI I|
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Set B, and a set of R3 variants listed below. In Set

C, R6 is hydrogen, R7 is absent, and n is a double
woand/oeTee conmpounds of Set C nmay be prepared BgTMISE004/042820

skilled in the art by the nethods described above.

The conpounds of Set C are neant to further 15

illustrate the scope gf t i nvention w thout being
limting iy ar‘»\é way . variants of Set C CF3 CF3 \
a rF -1 O%%é 781 PCT, / 04 Ve
OH =3 F k ~lla v N
5 N F , O O, RKs%&s

/CEIR{# 0\ \A(N:N,CNNNf,O;)-N,C'ﬁ!:Z

further illustration of the neaning of Set C,_ listed

bel gy hree g ent at | A uct ur e ffom Set C
Wi tg@ﬁanati ogﬁkﬁow t;é@;l Wi tmﬁé scope
olMeSe abowmeo e rem ati veng ures are
meant to be illustrativé 10 without being limting in

any way. When R is chosel\fromthe fixst listed

menber of Set\A, R2 N§ osen t oNbe e firgg=hyst ed

R2 vari Se?z(g:\a R3 i sein to be the #irst
36f

S
| j yari an Set C, Me Pl 1 ow MJeQtricture
r@&&d% NNM,/ CF3F NO |N 15 Vhen Rl is chaten |
fromthe last |isted nenmber of Set A, R2 is chosen to

be th ast |.st R2 vari ant t{f Set B, ﬂnd S

chdSenrto bethellast | i sthed | vari ant/o, t C the N

f ng s ure resul t'sg 160 A N@/
G X

e
Me , MeO™ °N

>

A

Further, as noted above, Set B is the two dimensional library that consists of
all permutations of all of the variants of R represented in Set A and a set of R?
variants listed above with R? fixed as 2-(trifluoromethyl)pyridin-5-ylmethyl. Were
one to vary R' and R? and R, a three dimensional library of example compounds
would result. Set C is the three dimensiohal library that consists of all permutations
of all of the variants of R represented in Set A, all of the R? variants listed above for
Set B, and a set of R® variants listed below. In Set C,R%is hydrogen, R is absent,
and n is a double bond. The compounds of Set C may be prepared by one skilled in
the art by the methods described above. The compounds of Set C are meant to further

illustrate the scope of the invention without being limiting in any way.

R® variants of Set C:

, N=
~ N \/ S S
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Me2N- NI NO NN NCI1IN Wen RLis chosen froma
woanmdmadisel ect ed nenber of Set A R2 is choseaTms2000/042820

a randonmy selected R2 variant of Set B, and R3 is

chosen to be a randomy selected R3 variant of Set C,

thefo W ng structtene results: F NOC NN N
eiti \ N Nid miti \ex € nu@k CN
be prepare one il in the/art\Xby the

rret hods descrl’bed above are’the fol | ow ng: N CF3 -
CN N N NO N N CIn BNy N CF3 N IND

c 19CN \/CN \/OH \/OH
S

F
f< >—OCHF2 /——< >—OCF3 /_Qf
> N \ ol
O~N

/—< >‘% | /—< >—<\ ]
=N Oy

ﬁQ‘U r@%@
N—=— O\N

r@w Yavat

As a further illustration of the meaning of Set C, listed below are three

pd

Z.
/

\

Z.
\F

/$ /E; EJ
\Z}Z

representative structures from Set C with explanations of how they fall within the
scope of Set C above. These representative structures are meant to be illustrative
10 without being limiting in any way.
When R' is chosen from the first listed member of Set A, R? ’is chosen to be
the first listed R? variant of Set B, and R? is chosen to be the first listed R® variant of
Set C, the following structure results:

| N/——< >—CF3
N7 N-
g >§o
|

/N

15 When R is chosen from the last listed member of Set A, R? is chosen to be the
last listed R® variant of Set’B, and R? is chosen to be the last listed R® variant of Set C,
the following structure results:
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Bi ol ogi cal Eval uati on Cannabi noid Receptor Binding

Assay Radi ol i gand bi ndi ng studi es were conducted in
worodsroasies prepared from Chinese Hanster Ovar pC/OSEN04/042820

cells that over-express reconbi nant human CB-1 - 161

WD 2005/ 063761 PCT/ US2004/ 042820 (CHO-CB-1 cells).

Total assay volune for the binding udi s was 100 | .
5 g of nenbranes were brought Mvol ume of
95 gl wi th Binding Bdifeke 28-NM S, 0 mM Nadl ,

(
2.5 nM CaCl2, 1 nM MJQ 28 _0/259%RSA) . The dil uted
menbr anes were pl“’??’?ﬁcubate wth a conpound or DMSO
vehi cl e. The bi ndi ng £®n was initiated by the
addition of 2 nMfingl 3pH CP-55,940 (120 G /mmol) and
proceeded for 2.{\(;2@%?31 at room tenperature. The
bi ndi ng reaction termnated by transferring the
reaction to G/ B 96 well plates (presoaked with 0.3%
pol yet Wyee R s ehopeni§omg randeaely selgcted mentier vE8¢tek, R Thehosen to
fiilter .wa S i t.h 0. PBS,3 .30, gl roSci nt
et SR SRRl Vel St B oAt b et P Ragdbinty setected
REEVHriahBbESEt LY HyfoB6wHsl shrhidiutORRsggUNt i Ng on a Packard
TopCount Scintillation Counter. The CB-2 radioligand

bi ndi ng assay was condugNed identi ¢gafl\y except that
the menbranes from -2 Cf Iﬁsed. For a
conpound to be consi dgred a -?Lanta nist, the
conmpound nust possesgI mec@ptor i ndi ng
affinity Ki less than 13000l n\M, As deternined by 15
t he assay descri bed aljov e CB-1 receptor binding
Ki val ues of workin les 1-63 fall within the
range of 0.01 nMt 0000 nM  Cannabi noi d Recept or
Funct i oadtiofd nbilinMtiAs S@ngts Bsthp ARk tHaBmby bEpRdpaked by one
agoni st activity of test conpounds was de{yerm ned in
illedidn dB-art bethegsnatisidsglescribal/Bbaccuetiedbilomings say .
CHO CB-1 cells ver e gr own in 96 well plates to near

confluence. On _the da f the functional #ASsay,...growth
i bi Nat 0 Cﬁ%

medi was, , & afd 10 Assay/Bu S
plu rrMS?)'-| ES/ 0.1'nmM 3 ijsolutyl r'G‘\QEt hyl xant hi ne/
0. 19 Wag” adtled. ConpoundSuxere agde® to the

Assay buflle/r,'\jdi luted 1:100 from 1b°//o VSO and al | oned
cuipate for 10 25 m nytesypriyor to addition of

5 ,u or skilei n. The m xture was-al | maed to proceed for
19 ni hut es at roomtenper,a?'ure and was term nated,by
the addition of 03, N HC. The total intracellular
CAMP concentratign Fguantitat ed using the Amersham
CANR/ | N-N
X [ =0
N
LA

~"OH

Cl Me

Biological Evaluation
Cannabinoid Receptor Binding Assay
Radioligand binding studies were conducted in membranes prepared from

Chinese Hamster Ovary (CHO) cells that over-express recombinant human CB-1
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SPA kit. - 162 WD 2005/063761 PCT/ US2004/ 042820
UTI LI TIES AND COVBI NATIONS Utilities The conpounds of

woOheospesment | nventi on are cannabi noi d recept 0PCT/US2004/042820

nodul ators, and include conpounds which are, for
exanpl e, selective agonists, partial agonists, 5

i@f%@@%ﬂé STStal AR4PANMNS FSr tBE biR@rel RIIAWAIVN 3t § g of
of the cannagi noi d receptor. Accorélitgrfgly}, t he HE Sugo

coembandswore brokght up seafinalviodnné of O nelywitk Biskig Buffer(25 mM
HERES PO Al SIERRC Bor P MR Bl 1A Bia

reeRBtRks Refel prbihYubatiaalel 2B por@RONIS Rhidd) S he binding
pr esent 1 nvention possess act1 vi ty as ant agoni sts or

i ewionevasgoitiatetldbydhe adbiti@Bor1 2 ndE SpalGH-CR3, 948y 1 D@ Cifsrbl) and
in 10 .t reat nent of di seases or .disorders )
Botrercd B 2 B Rodin Fppeaes. 1ok Lt oo tnasgprminated by

i ! tion
ACERIAE RIS redclibn @&Gpﬂyﬁﬁgﬁ@r&}%&%{&smﬁm@ﬁ"@%

can be adm ni stered to refera umans,
f prlydtipdentimésd) msimp adfackard &leildayvaster CBiredfiltdrones veastled with 0.25x

0 et s g Pes el s PR gLt adpnated

Vst J&irﬂﬁfaﬁ{ﬁg L&&tﬁk%ﬂradieicﬁard (’I%Bg’ount%%‘ﬁﬁﬁfaﬁon oahel &%e CB-2

arteriosclerosi's, hypertensi pol'ycystic ovary

 diadietigand iadidp avsag euk aondlickdddaticalséxmepirthinrthé iembranes from

der mat ol ogi cal di sorders, hypertension, insulin
r‘g’élps‘t%

%ﬁ%%#h‘ﬂ§%5$@holestero!en?a,
hyper tyfd, gl % o'uﬂ&FH B %%Eﬂgl%h'atégg-a}.sah?a ang, ?l!lee@o?npound must
di sorders, yper 1 pidemc con |t|on§, dl'i ' ma nervosa
apudseso H0lB-$ rseepra bindingi A nityKi Rks than 280@syelhi At ddt@mined by
di sorders, such as substance abuse, depressiagn, .
dhs pwsay deseihediabays. the CH-1 spsaplen Pdinges@lues ppvigHdag Examples
co [ nt of cognitive
fﬁﬁ%??g%ﬁﬁggg?gigggfgpéa n%HﬁBg? Sénentia, i ncl udi ng
Al zhei ner' s di sease, short term nenory |oss and
attention deficit disorders); neurodegenerative
dr amnabineid Recgptor Foaetippal gketivitpiAssage, cerebr al
apopl AN ebral tr. nd_h ension 25 ..
(e 5, Tt R eRRs A S Bl BBIERE Bsrined in

TtHOCBANGRUY Ding @QUMP at@enulRnusesy. CRI0-CBeRbLEMer®brown in
catabolismin connection w th~ pul nonary dysfunction

ateawell/platers tanesr caaiesnge fdythe dpe af the dincionelassiyagrowth medium
dysfunction ¢ 2 8ssockat w.t h,yval | se ,
SR T  Folot 4 857 BRURLPRS MY LBl 0 £ RRS:
Gesta@atii-methBanthide? 01195 BEA) %8 adddiP CoMPOBIMs Wére biddad to the
overal | pul nonary function; transplant rejection;
rAsseyvbafderdliluted 1:100 from 100% DMSO and allowed to preincubate for 10
minutes prior to addition of 5 uM forskolin. The mixture was allowed to proceed for
15 minutes at room temperature and was terminated by the addition of 0.1 N HCI. The
total intracellular cAMP concentration was quantitated using the Amersham cAMP

SPA kit.
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30 arthritis; multiple sclerosis; inflanmmatory bowel
di sease; lupus; graft vs. host disease; T-cell

wordisabed1 hyper sensitivity di sease; psori asi s; PastuisSami/042820

Hashinmoto's thyroiditis; -163 WD 2005/ 063761

PCT/ US2004/ 042820 __Cui |l | ai n-Barre syndrone; cancer;
contact dermati t (EFILJITIES AND (GOMBINATEONS i scheni ¢ or
rmgsusi on injury. Compounds useful in the treatnent
of appetitive or notivational disorders regulate

desi r éBhetoonpOUSINGT thYIFRES iRARBAINE aLED; !
drggs and nore 5 ge_ne?%l I ylto regul gte thne()?é:%%g@hlb%f)%lamrs’
i iquélllc&ﬁo&ﬁognw vhich etto forexempleeseldaive lgoriste.gRIAial agonists,

G | Ohichoirxuaplecsedati e bgurisesan
S L T O
SARUUSIAOR: QAHRSST Bl es A e PSR oI lmen

dependency on a substance, disorders o
I9& RERY PR, ofgligseeds andl isohdsseaskocdibdwith G-pautsia cousles s

' .1 rrespect.i ve of i origin, faor example:
B u: | %hlg ldnlrg(r:?})ggra"fct”g %\ﬁ% AT aﬁ% FBW%%‘HE% o4 theygsept myemtion possess
lnCE Yt ds QRtab bRIER 100 iR efddr, LEhRIES- 1t Seof & g
CB- 113’t : ecggt or ant aggér%iaggﬁgtrs O?H@eﬁé r%%%’nlib?’s%“f%?y prused in
thederatraent obflisbases ai disendersabmsiated, with tieladdiingonhe SiB-y
?es%ﬁt%'} ated with type Il diabetes
CEDIOT.

I'nsul i n-dependent di abetes), or nore generally

any diAsead gdnﬂg, [ i er ' ..
ovgr wei ght .ﬁlggﬁgg ty, gg& : e&?ﬁ%‘é@%@?@?@@nr% aflpipisteged to
By pyefenably liuntes, fok hert@htnadnt af a b@eay oPEonditioniR¥d lbe

ye to. an use,. whet her genetic or environnental,
ARG gD BERR ki o Biebrbam prteyborias sveael
e R g L g oy R rone
trioa¢lenosig, hybertewsiors poByndicveryalistasy, badidatdi®dr sl
state .{:h racte izeﬂ by reduced netabolic activity or
TR Aoy Slogfsa e, hymerieasian, wisilia esfesmonce ¢ o
lekfefd1&5;50 L ] LN t.he te "treating"
e R R R BB ol ] e diiReenl?

hyipedipideniio nonditionsybelimif neiiga dhd 8aBLUISNe St H8rders) or
Fur.t.her, .t%fat %of obesity is expected to prevent

BV R piEs Sisordess: sHeltpscubstaraeablsa depressiab estitty, menielnds

R resis! | ahet es ol ycystic ovary . .
O N ome R by 398 5 fos Bl ipvantont oF Cmitive
feeetivat(elgo dhecadatmeihtudiddakstia, H‘bﬂl’lﬁﬁﬁ@%gih@ﬁneri’ﬂﬁkga.bé} short term

I esi stlance, hyper chaol est erol em a,
SR S GPg bt Aeticit dirordsrs): tuseegemenativel dimpders (e.g.,
USRS 5; s in the present inventiqn may al so

be usefu ‘Sie%g%g%@?‘n%’ ORI5KY %cﬁggmogﬁagr@l Tﬁ?l%egd‘égg}’mwnmn
(6.8 hadbnhagchst ariomxGepRNGE gﬁfbté}fsio%blliﬁﬁ é’\’i:(gﬁg&hds could also
bpr‘})és' | ogi cal dependence. Substanceés ofS abuse I nel ugie

g gi.,]‘g)r tregtmsneelaaavelismudn canmebiéerawithigulmonary dysfunction and
ventilator dependency; treatment of cardiac dysfunction (e.g., associated with valvular

disease, myocardial infarction, cardiac hypertrophy or congestive heart failure); and

- improvement of the overall pulmonary function; transplant rejection; rheumatoid

arthritis; multiple sclerosis; inflammatory bowel disease; lupus; graft vs. host disease;

T-cell mediated hypersensitivity disease; psoriasis; asthma; Hashimoto's thyroiditis;
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| i ke substances), caffeine, cannabis, cocaine,
hal | uci nogens, inhalents, nicotine, 30 opioids,

woheswgsiei di ne (or phencycli di ne-1i ke conmpoundBELT/US2004/042820

sedati ve-hypnotics or benzodi azepi nes, and ot her (or
unknown) substances and conbinations of the above.
Thei bR PEre SMBfindd) ¢endb W0 &eMmIHS AlldloROrhimes: Ud8 Sschemic or
drug or al cohol wthdrawal - 164 WO 2005/ 063761
PemrISRp0a Wy 2820 syndrones and substance-i nduced

anxi ety or od disorder with gnset.during, . . .

wi t hd r%‘% o3 Hﬁ%ﬁﬁ& T HeA e SRR IYERY é‘%t“ivaﬂf)%&ils%iefs
uggiibte deBirdsit6 @bhsisheRPRE Yoarb MY @iatd¥BNLo 1N Or GRGHbhd ¥re

di sorders. The conditron of menory inpairnment I1s 5

raenetially tetbghliate thp ednsmaption bf ingeedidits with hedodiewalne.iathe present

ipfornati on.apd/ or. the inabil.it to recall previously
LR PPt ! bl b e o e
HERIQT s8R 4 Rhd.CAN égé&'ﬂﬁﬁ tsS ¥ PLRance and/or
associ ated wth such di seases as z%elner's | Sease,
slehédeply ema aybskack idiwoders ofi¢sing behavivrot dspetiaily those liable to
di sease, Pick's. disease, .. Creutzfel d-Jakob_di sease,

SPRES EEPHi e o HeaReCHY S ehieorigipdon exmRle diinia genyess, craving
[

o BaRITH] FreRliR o Mol oA Sel R AL 1880 881

ireteptdr@otagehisi arpaverseeaponise fiartlad wedimhend ofbotifmya and obesity,

gﬁggﬁbingid receptor . nmodul ators may al sg be useful in

t

BYiPA GCeByiFtIcied wida hipsdhdiabsiey @pednsubnglepaientiahetes), or
OBl AP S P Aot ol gy ot o
idesdribed hirefn, di defase by a bodpasesindte teotntYordy Bhatis! (tomay be
of brain dopam nergic systens, such as Parkinson's
U Q31 G Stitsticn Benstision sevipmnirsniabrigclugdiag oversating and

. . ti . .
AR AR SOSEE o RASIGAL JABNIR ymcroms

Fochlicht oS ymdedmé, Tepe Ardigtetdsp dwile Gepidie . defibien&Q TRaierds
of the present invention are further useful for the

tyBdiomsnd aleer pribologiqabsiaiss chasagienized dyyrediiced mgabolipectivity or

R T R

it tefth Etreingl' b tieRtném! ekddipabses PHVERINA, YatiBPAl [ EHtioM Sor cure
di sorder, enphysemmn, asthma, and bronchitis. In
shtherdizpase erisnapernbither deaspment ofobiesitytinexpectst de krevere

SF0e oo g OB AE by B B P B o B B,
bbBCRRty v disdage, CaIdRABScUREr dRdaid) o_st@cyairlﬂll_l‘ﬂ'ti@,ecﬁarm%@oggél

chenokines, or selectively inhibiting Iung epithella
disordess hypertensian, ivliagesistaneeh byreochodestedelemin| oyed i n

h}rf]f?erglrg?fc%ﬂtderlnﬁygl{]otlellﬁﬂia&g Ynd tsllecrzrlgJ (lii%(t)r%ers.

Compounds in the present invention may also be useful in treating substance

abuse disorders, including substance dependence or abuse without physiological
dependence. Substances of abuse include alcohol, amphetamines (or amphetamine-
like substances), caffeine, cannabis, cocaine, hallucinogens, inhalents, nicotine,
opioids, phencyclidine (or phencyclidine-like compounds), sedative-hypnotics or
benzodiazepines, and other (or unknown) substances and combinations of the above.

The terms “substance abuse disorders” also includes drug or alcohol withdrawal
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i nhi bitory pathways in cells, particularly in
| eukocytes, lung epithelial cells, or both, and are

wohos/oaseiul in treating such di seases. "Leuko®grais2004/042820

activation"” is defined herein as any or all of cell
proliferation, cytokine production, adhesion protein

eypiesss and siidtaneipuostlaixian otnoba tisoram Wethonset during
rredlgﬁt ors. "Epithelial cell activation" is defined
ds the production of any or all of mucins,

cyt oki S|

ei pre s(%lﬁ% 1&1’&% gﬁ%%?%%gﬁge@%% %ﬂaﬁ%ﬁ‘{ﬁ%‘g 5&???1”2‘% ?&f’m% e
amptineeniadaopsisive tisbilersd The esHditidty 8 hb@Bryf iRfpalrhat i5NJ
| euk cyte activation-associ ated disorders’is

pied by dmpgirmentiof ithe ahility 1t arnerew mformagimniand/oathe inability

¢ r ranspl ant uch as or

R RO B AR, e B e e SBrom
lo€ Hemegtipdrid h al¥rieg sihiptdis HecRfed Wit SRh N RHsds Bs AW imer's
treatnent)) 5 re%pctlon protection fromischemc or

819 e ephreia Pyrlinsen's ésseaS&cHemmgtm s disegse,rHiciss disease,

[ u an trans | ant a
D 0 B3 RO LA o o et o
tagaraab@ Bb@fitieNddcthe 'E’dﬂﬁe%ﬁh@%‘éﬁée%bs t@a&ﬁﬁhfw&é Iﬁe&éﬂ%ss and
as rheumatoid arthritis, psoriatic arthritis or

@é@l@@ﬁ&ltmtpll@qt@a)l nnpmrrnermsepawb gronsinsmore ﬂmndimanyl rémgtor

I ses cludln but. .notf limted
L rdggalt% %rbagft iﬁﬁ’ Sx gyo% 1% g@%@e(n@gg ed to attentional
dediss Suth,as RttemEdH deifigit dﬁ%ﬁie@CUt e respiratory di stress
syndrome (ARDS); inflanmatory bowel disease,
i ncl UQOﬁg)Oun@%méhﬁ? presand Ilnvtenisoramely @lso e 'usefullingsatiag diseases

L. h f h
o BB Y iR PEp Bt dobpparte s iteIh ety Baripson's
%b&%ﬂ%uﬁﬁﬁﬁ@%u@&i%rﬁ@@ SPrkihb ks I8LAYG s B&R?%eneratwe

hypersensitivity, and gluten-sensitive entero
(D@efblinal@t Cﬁ$cs’éqsé)u;acpsmd lasbmdylmmimtd tidmater matitis

§ Ihgflo ' Iga.t (93 ﬂg’é}ﬂgn I V I Ah{g;%tég ot§ the present
ifb(@ﬁt'idﬂ"%é %ﬂié ‘ﬁ‘seiﬁ%@ gféstregrﬁéﬂ? ?.nd Efe%g S5t of@gﬁlﬁ%&% élseases

di sease (autoi mune di sease o enal
m disordense Rpslblyagbramhhchm fati witial earfrabioid B BS8dulators are

5 dRitaE BuP e £ e e fhramic R pRags ObeltSh s,
?l%@bl‘hﬂ a&sﬁﬁhe? Fhd @‘Unlcil @k rﬁl%ﬁfiﬁﬁn %aﬂﬂ%lﬁﬁ@ld e f%r eodulators

i mune di Seases; Normeru onephr
lslpdkﬂleslstlvaﬁqncrﬂ‘ﬂu@ epaihbleﬂ gelts bl ;eaissSucls a@ille@gic agents,

r at or |l ergi es (asthma, hayfever, allergic
‘Pﬁ?-‘ﬁlm %P%gw AT smpless Hheasby linaiging release offmuciny epiokises, and
éﬂéﬁﬂﬂﬂé@sor 8fe %1618 abg@%ﬁﬁg%gﬁpeg @Péo&@%ﬁ .

responses suc

syndr Mivescarar] thestvaiyiuhay EepleyddisitBé piedi idklention may stimulate
mat onyosi tis; al opecia areata; chronic actinicC
Wﬁi&ﬁ:ﬁ{y Rgthwaysdn é@&p patigdatly in leukocytes, lung epithelial cells, or both,

and are thus useful in treating such diseases. "Leukocyte activation" is defined herein

as any or all of cell proliferation, cytokine production, adhesion protein expression,
and production of inflammatory mediators. "Epithelial cell activation" is defined

herein as the production of any or all of mucins, cytokines, chemokines, and adhesion

protein expression.
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25 di sease; Pustul osis pal noplanteris; Pyodernma
gangrenum Sezary's syndrone; atopic dermatitis;

weyets@maswl schl erosi s; and norphea. The term "| edkasyioe/042820

activation- associated" or "'l eukocyte-activation
medi at ed" di sease as used herein includes each of the

above U&S TROEAHPELINISBE RS sl A PSRN For héhtRg leukocyte
particul ar enbodi ment, the conpounds of the present

i aplisgtidnogssegieted disprders io exemplHiddry, butds apblimiteditd, treatihg a range
30 exenmpl ary disorders. irrespective of their etiology.
TSR Rk <SP RoP BT it RO E kBnBnt o smtwpian:

LB A& IRNOCHE &S graftek hBRIBBAGS such £86 bplo§t&in FRY tR8tment))
useful in treating any of the above-nentioned

dejsotiets m@tectmmcgﬁﬁﬁlﬁﬁmsiﬁﬁmjmhla@ #2B&fic or
Cannabi naid receptors.are inportant in the r I ation
GPPBY Ry e oni e Besp togip g ecar b nfarction, stroke

NRGHIRR LRSS ARG i [ °
inhibit the Fc gamma dté’ggéﬁ%cgﬁ?&%ﬁggu%mhiﬁg%%%%h%ﬁlﬁhegfnﬁﬁoéd

i anthhitisgepsoriatbnaty it wetcoafiniigl snulfiple selerdsis; yespiratory and

i nhi bit Fegarmar cept or Eg]?eadeg_tafz nocyte and
PR JE°FES PULgF fited, toefpie SRsiructive pulmonary
%ée'asé @dEHTRILPhYseRf bidhnkbitis [Pk aElltff@ r&bﬁ%ﬁ?} dﬁﬁéﬁggyﬂcgﬁme

is activity is especially of value, for ‘exanp
t(ARDDS)npilanfbedonyetoorey ddesedadadmygalceagivarcolitis andsCathn's

i pfl amat ory bowel disease. In_ papticular, the )
sissasih oY SteAYs hugig e{@@mﬂm%i eraf g hashdiseases Topthgnediated
S. . o
e RSP Affoct IFEARRGRE). deloyie, e
dyppisensgtivifynaidgutehdoeryitithatterbpathig Celfac diense p“sgﬂﬁi):t; @bntact
responses |eading to kidney danage. Canpabinoi d
rdgggﬂt&@’cgfdg“%w%'? disstadopAn magHa»%ﬂmﬂ@f sjthyrogdkitis; Sjogren's
Egﬁﬁgm%?kgﬁilﬂ hfune bilais 50&n §Jkﬁra§§{ Prich o A%:dhson's disease
cins and infla ory cytoKi nes/ chenoki nes 1n e

| (aurtginamnanediseds ub thie A fenalatlaids); i Aeinaahd polydlendular disease (also
@Eer ation_and progression of respiratory 15 di seases.
WaRs AvlogmmEpe pelyelandten syhdioge) i ipraimsflepepige pernicious

a i e ed. . td f . both
SRORLEVERS, A5k AL R SRUEER Shafiape
iantoimheahe diyessRs;niloat@ilohephitis) rimnadhesh; SHeERS allergic diseases
i ncl udi ng, COPD, ARDS, and bronchitis. Further,

jemd

- cuethasTeRBTaETY alensics (astimss houfeusty plbergieghimitig) or skin allergies;

i | al hen requl ate cytokine and
el R el BB et e AR iy B LR RsBRes (suen
ta galté RGpiratofy dEBw@s eyndreths easREcHealiat§Rriusioh gusyt -

Cannabi noi.d receptors are al so expressed on

[dgrmaiomyesids; alppseissesatay thiogiclestiyicalsrmatitiss eczsman Behaeet's d
rd?s%gs%t; 9155’(1?1%%% lpgltn?orﬁan%rksl; Pyoderma gangrenum; Sezary's syndrome; atopic
dermatitis; systemic schlerosis; and morphea. The term "leukocyte activation-
associated" or “"leukocyte-activation mediated" disease as used herein includes each
of the above referenced diseases or disorders. In a particular embodiment, the
compounds of the present invention are useful for treating the aforementioned
exemplary disorders irrespective of their etiology. The combined activity of the
present compounds towards monocytes, macrophages, T-cells, etc. may be useful in

treating any of the above-mentioned disorders.
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inhibit B and T-cell activation, proliferation and
differentiation. Thus, such conpounds will be useful

wOnodsrestel ng aut oi mune di seases that invol ve eCrhseo02542820

anti body or cell nediated responses such as nmultiple
sclerosis and lupus. In addition, cannabinoid

r ecept Carmabiagid ratptdrb erefimpdRant 0 thd RESREM ofElgamma receptor
chenoki ne i nduced degranul ati on of mast cells and

DEEROpEfs| of mopeeges Fdaa¢aphages kiomnayinds of the gstshmbeinvention

. jiteg an e |
AbBfihEre Blih bBoer O RO Ao pE N e FRi R e
QRORIce*E/MackePipe e £Hilif16 itHibis B bathAMGBldpRR depQidihi

the 30 Fc epsilon induced degranul ati on resSponses,
iTAQRQ¢Hterigd mmasTaphegmpissponsed tesulisie ad@Bbnal antienfdoninatoyy tetivity

ignhihit Fc epsilo cept.or dependent t cell and .
SRS et BRTuRE BRI RS aRe. £ exariple, n
artating HilaARRER69 Yseastd sBEH by ARk O SBEhMbVbovRl disB&e. In
present - 167 WD 2005/063761 PCT/ US2004/ 042820
derselaidbe presensspmpouidsrare usefulfoesenting cotpomuads  ar e

ef ul . for. treati ast hnma, Ilergic rhinitis, an .
SR SinnhisB s AR ot lonSalbrenitit Wb degosition of
enude esRBlexbMMAnt kRey THat H588 M Sdhhfa HRpRE ABonses leading to
phar maceuti cal conpositions - conprising, DS antact: ve
ikidpesdronge. a therapeutically effective amount of at

conb! BRGSO CFFeRloEr G AR i Rirnhefial S e chegrogals are
epoRABIE It th QERQtHdST rﬂﬁqiﬁ%dﬂfﬁﬁérgl?%%ow §ﬁ?f§128 cerfe%[bﬁ’&s in the

used alone, in conbination wt

thirer andewe thus ageedtely isefivid inthe gemetationtnd piogadssioh@f #piratory
f orenenti oned. di sorders. including: anti-obesity

S158HES. CAAP BIABRRPIE TS regpflile bOd the s Sumanst the

LRI : =r [

B o bt R lines Fhd ) SRR e

meefnbidepetieg mspicatoryagd puinoseyl diseasts @@ludideg SWRRIARDS, and
ondj tions, agents used to treat bowel disorders,

gfﬂqc- USf | ammat ory agents; anti-anxiety agents;

anti - ANkl - ' ts: rdiac

al ycosy g aRapingBHLLeptbip Blak BTl RS0 el ets and

hbeeapgiite cytalimnbad muchyprodudidiiani st rRIhiRAl §se.in treating

Sid”rul taneoysly wth, or follow ng the adm nistration

yrtlapppatery fisegraidelgted de St (rvaabiaeidriscapirs arecdsodexmeassed on

j i ' 1 I nti-ohesity.
Birbihol P o B bRRACRITERS, Slpeabinb BT M hp iR
inhébipB @aé Mt callruetinitionn pioligdrbtien 4Rl diffoeafistich. TREEREEH
(MCAR) agoni sts, . nmelani n-concentrating hornone

PRIERNHNGE Wiklbeirgelalin dgaing auoingpeve disdasesrthatdnvolve either

antibody or cell mediated responses such as multiple sclerosis and lupus.

In addition, cannabinoid receptors regulate the Fc epsilon receptor and
chemokine induced degranulation of mast cells and basophils. These play important
roles in asthma, allergic rhinitis, and other allergic disease. Fc epsilon receptors are
stimulated by IgE-antigen complexes. Compounds of the present invention inhibit the
Fc epsilon induced degranulation responses, includin;g the basophil cell line, RBL.
The ability to inhibit Fc epsilon receptor dependent mast cell and basophil responses

results in additional anti-inflammatory and anti-allergic activity for the present
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secr et agogue receptor (GHSR) ant agoni sts, gal anin
receptor nodul ators, orexin antagonists, CCK

wagwsissw] GLP-1 agoni sts, and ot her PCT/US2004/042820

Pre- progl ucagon-derived peptides; NPY1l or NPY5
ant agonsi st, NPY2 and NPY4 nodul ators, corticotropin

%mmluﬁm il Partia@hg thea@tedrhSEsnpdtings & REfl RFRLGKS Bsthma,
(H3) .nmodul at ors, aP2 i nhi bi tors PPAR ganmma

rAbgtaia iR, o0 Ather instancerefldllsrgie diseascet y| - CoA

carboxylase (ACC) inihibitors, 11-(3-HSD 1

i nhi bitors, adinopectin receptor nodul ators; beta 3
aUsabRIagiofs agoni sts, such as AJ9677

( Takeda/ Dai ni ppon) , L750355 (Merck), or CP331648

( Pf i zekhe ryesest m@entmomu@@mﬂan iy seopsthansacdinie osrgositions

Pat ent
5‘?%2@5{1%&’@&5 i af%e et t%a@ge%& gf?q%w SmPupLAs desst one
etz uAH 6T f
B ot ) L5 S
(KalilvgitoPpiaent!FRIBIRBAAOE tbKareeBltm)\(enaoh cqnalsssused alone, in

hi, bi stat -168 WO 2 63761
S b R Rl Do CamniSopeey in G seinemh of the
raf&@ﬁ%@tﬁor@ﬂ@ﬁﬁo%de?s incRidfher alVTbERS a ggitQVeﬂnE[df{t@e}lc agents appetite

nonoam ne reuptake inhibitors or rél easi ng agent
§uppre%sgntﬁe¢ifollqgtemﬂhmd lovmbarxfgemgémts,rHDan,sufgi agentx atighition -
fl yoxetine, paroxeti sertra Si%ne chl or phent er m ne,

CPBTSTISASCRispIEeREs i tfﬁaép?us? enPHQR, AgFRtHEsed to treat
‘il EGHBi s, a@%ﬁﬁtlﬁédqoﬂ?eat ’é%@éled?é’dr@érg’ RaRaLAL %Eog% agents;

mazi ndol , anorectic agents such as topi ranate
&ntix \aohng}mg)ents@ﬁﬂ:de(pmedsam:; vantiehypettersphei agedfitaadaadidc glycosides; and

/A{’j Ki neé % (Regeneron), BDNF (brain- derived
s- factor), leptin and leptin receptor

N T
Bt fdlovfingthi bdinimstetioh of itehahhabing @ M@plo® modsRitdrs in

conbi natiqn th the 10 conpounds of the present
ArRPAdAnCe HYIthTRe yentigs ul i n secr et agogues or insulin

sensi tEX%‘\%E)%S ot %H%%fgp Qfen i"ﬁ&e’ 191%%%1 %108 Ot the

ur eas COS|dase In dose re

lcmdnpbnmds fof Ihe?ﬁéd&n‘ym&gﬁfﬁn&hdud&lmblaascortln receptor (MC4R) agonists,
t hi azol i di nedi ones, PPAR a hgonl sts (such as fibric

gtﬁlaau%?wa&rawsl)ommcgﬁ%& GB) sniaseristagrraWE kormone

o peatiake pétalor RAASKS haeditis Tl bR Rodlidisroronin

mmblg@?ﬁt@,r%cK@ngag,e@mhcwgpﬂ@fsy?lﬂsﬁhém/b@églﬁ@goﬁﬂ%%d
| 11 Nl des I nNsul I n
QFI%@&@&%PW @éNﬁgétWESlit(ﬁBY@)anddw 4 magdulatoss, coriediropin

F1GTBrol AEAL B POBLE ok YCE5) G AGRE 35S prae

gmnnaymﬁ@tm em&R@ngnoaﬁﬁfo% @e&%ﬂ @oAWﬂaQ@(&G@P
as netformn_or phenformn or ‘sal ts t her eof

ma]@bgqargbl - BrHEYIPdrinhikitors, adinopectin receptor modulators beta 3 adrenergic
agonists, such as AJ9677 (Takeda/Dainippon), L750355 (Merck), or CP331648

(Pfizer) or other known beta 3 agonists as disclosed in U.S. Patent Nos. 5,541,204,
5,770,615, 5,491,134, 5,776,983 and 5,488,064, a thyroid receptor beta modulator,
such as a thyroid receptor ligand as disclosed in WO 97/21993 (U. Cal SF), WO
99/00353 (KaroBio) and GB98/284425 (KaroBio), a lipase inhibitor, such as orlistat

- 168 -



10

15

20

25

30

20 HC1l. Where the antidi abetic agent is a biguanide,
t he conpounds of the present invention will be

wenpispgedii n a wei ght ratio to bi guani de wi t hi RCThS2004/042820

range fromabout 0.001:1 to about 10:1, preferably
from about 0.01:1 to about 5:1. The anti di abetic agent

AL g% ?Al?é@ﬁ% b%(eYot&ﬁn"i‘ec% ok 9 gcyﬂlsty ® ge Wﬁ9§§ (Biovitrum)),

nown as gl 1 bencl am gl 1 mepiride
(lﬂmmhnﬂcetéuptakurﬁlbn%as entlehking 4379 sﬁ’caff)s fenfhframine,
54?5 i de, cl azi de r chl or propam de, the known .
K amlg%w LUPX%I{IW& URRETRS, PETOg PR ﬁ?%ra Nfepmine,

i e i i e?h&ﬁf#‘%“e

I’fﬂiyénjdpro@dmlamaieefrenhzmdoi heosaticagents sunh 8Ep)@uametec(ﬂ<ﬁmson &
dosage forms. The oral antidi abetic agent may al so

d ogn%bs@ﬂﬁg &eiligny mewiotrep §E§%9FP%§A%@%1P% dEespriran) %Q&H“‘ "(brain-
cg:nvgf fieur trgﬂniﬁ%torﬁ lﬁtaﬁﬁbgptl rrg%&%g%&fdule\t}ﬁrst or canna%mmd 1

SioBflisisNsuch@s SRABLIGI6 (Shnofl) 6LPBY A1 (SoBhy)losage
forrrs §9 WD 2005/ 063761 PCT/ US2004/ 042820 The

c onpoLE?casnmS affsuitphle g@hdiabﬂiﬁeaaensrfow ipsomhplagewithiihe

nhbi P,
Rt A ndblsed arenty pRAARL By B st Bues opjpnatin
| Radtirdrs, SIS ngﬁ?%&udevmm&a@%u&enymﬁwsl %luS@ﬁdﬂsé inhiBiors,
effect in N patients) such as rosiglitazone

(kg redpictagt inthabitms PPRdeaizonjstisuch @b ity agolidingdongs FPAR o
eI BIDGATInElo QLSRR NSk RO & U b g agpsists, PPAR oy
I
Sl Flopisy 1L G5 S opfilsty OF ) inbibigs
(SEX.TX)nhibRoks, %Y}%gé@{dsylﬂfrylﬁée inhi¥it3 8y dnd/Er meésthdgesNid) well as
or YM 440 (\Yamanoquchi), prefer alﬁea( rosigli tg@@ %ﬂg
i, pad/ernelucapra-liks peptidea’s (G heOTor-d sehrish ARdAE 3 HAL-1B

2@%&@%&@%@ %@%‘*Eﬂ%?@??fn b descr tbod i K.

Yaj i meThe #itidiabktic agdfit may B WS ol amﬂ[},@etgly'd@ﬁhc ag@t piaferably a
284: E966- E971 (2003)), AZ-242 (tesaglitazar

Ao gwamidecmel s mgtoraigor phenforminpr saljs thereok preferpbly metformin

401 S PP AR R
CAtRRISAAH1 Ve ehgﬂoywﬁﬁ @ Rieidhb YA to i aidebaitieneayiegt frém about
conbi nati on wi th anti-hyperlipidenm a agents, or

1
et ktmmtﬂﬁltP@&Ta@Yfrém b}'{ @P&dite abgw Sekanpl e of

h .
laﬂ hi %Pﬁberﬁ\xﬂ ?ﬁ? ic %%“u glgg At %&a@ﬂf&gﬁuﬁ%@lﬁ%&?ﬁcﬁﬁg glyburide
r(%lé@%@%h fas %ﬁﬂeﬂcﬁnﬁagd 2 ABHAN (tHscdgsed g Ul DPatknt Nolst,$79,785),

Pat ent | ovastatin (nevinolin) and
r@ipazidel gbohtpxd@r@dghla@r@lpmﬂ@sé@r iknown gulfonylureas or other

antihyperglycemic agents which act on the ATP-dependent channel of the beta-cells,

with glyburide and glipizide being preferred, which may be administered in the same
or in separate oral dosage forms. The oral antidiabetic agent may also be a glucosidase
inhibitor such as acarbose (disclosed in U.S. Patent No. 4,904,769) or miglitol
(disclosed in U.S. Patent No. 4,639,436), which may be administered in the same or in

a separate oral dosage forms.
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Patent No. 4,231,938, pravastatin and rel ated
conpounds such as disclosed in U S. 20 Patent No.

WO 280506287, sinvastatin and rel ated conpounds BET/US2004/042820

disclosed in U S. Patent Nos. 4, 448,784 and
4. 450, 171 O her HMG CoA reductase i nhibitors which

rmy beTheappinoyeds tithe presémdivedgon biay baks: akd Bihed
disclosed in U.S. Patentﬂ[@g3 ' ation

f tatin,

s PYAR Sonfy ago&las.aﬁm@z@@me. arallans: distatientedios other
%nggg?%%?%@n%ﬂ%ﬁqg it BBkt & HASESancianie) such as
28518118861 0K B) phibglitasd i i

?&[ 8 gx &é%ll%lf) é?“??iaesgys %g??ﬁ)@ﬁm‘lgl?ls(?‘cf > (disclosed in U.S.

HafonfRp! 954 ), Glaga-Welagne' sﬁLo%@gmmghaizﬁm%ﬂmsmz Pfizer)
at D- 45 in
ARG L (iathal, RSP ATt IRhgihvEre, -
<$i9§@4ia(Mﬂckau 1970Pes@iyo/MaL), INC2M A TR, RBYS R log) 440

%ﬂ al ogs gla meval onol act one ‘deri vati ves as
1 RIRterally rogightegosd and pinglgamr80 anal ogs of
i vati ves as. di sclosed in PCT

mev aI L d
: : %ﬁb@%&% g }}&ﬂ%sgnt mvention may be employed with a PPARa/y

appllca

Audl 2gémibiamith hahads 9‘7/‘1@%@/‘ %\Llércl@gd&ﬂu)l . 2l% g Kﬁ%} ima,

derjvatives thereof as
8t. 8l4- 7175 7 Phxiel Faderr 30! 45865, 1%4: BOS6ISIi t(mm) AZLTH

H B ek, ST R mem o g, 15
561 07004 qg&?g?%§}§°‘gﬂhﬁeﬁfﬂé‘§‘§‘dérﬁ8§§§§ BRbsaRisar b« LEoer

d er i vah¢ GaspamdspEibk psesentiinvdntien ﬁtayl%@teﬁgﬂo}wq in combination
uran and

%g glﬁgé .2..3- . di substituted Qsi35/rrole

1 gRtamRerlipidernia 385Rts. oraggnis @p Tédfeﬁha@nmpie@msPAnemmple
Sf AHFHb L anal o

meval ono a%@%ndegelgs %ﬂ %os g@ﬁ‘@ r&c%y§dug§f ’ﬂf“h’\@r which includes,
byt mtimteddo,trahwfannapdﬁ tdlatb® BQBpSHIL a2 8isBlos 199@§] Pdlent

289, ket I f In
I%J? §\79 égafa@r fﬂvasl fatiny {I%%Wlléf@@a apdh regatgcb SQSPS’L%ES gm dlr;SI\c/)!serllom U.S.
P¥odt Neal 291 0B ﬁa@a‘&%ﬁél id oatec?cc?rﬁ el ‘g’aﬁ éﬁ%Cst@ inUS.

Iglrldlne deri vatives sed
t

eswoz&,gztaam 516 0dstadRdZind rélard @bﬁlb@lﬁhds%g fa% gﬂ% fthatgg' Batent

2§ seful in_inhibiting HMG Co
I@?fngggg 1 8 §é0 hét-ePfhenHMGiGoAl mdedwmn@ﬁoﬁzﬂﬁ%ﬁ;ay be
eﬁfj:ﬁ‘oy%@l%@f %Fﬁlaﬁl\&@tm%sfot it %eg ?ﬁ R %grﬂ%%bsc?oseg LUy Patent

héréin i nc but are no

No. p1364 TR mrisadtitondis@sscdiis ¢ S’%@en‘t Noy %o&?@ﬁhﬁ'@g 080,

those disclosed b | er

%ﬁ\éarﬁatmgiisclqﬁg n Y fa(emglggg 4 1&96; 51@73 8963 85,92 9 ad

5(caB honat es  as ot her known

00 g%g E%@S(/ésr']c?iﬁ‘f @Z\ Lgaw QD‘T’ %Y%statpﬁé}(g%rétavﬁatm)
ddsplgséd)mdﬂSl Patkhtdo. B&Ilﬁl 30NShiofo - zégs’tr%en@&droéu\%gétlgzd'
(V1sastat1n (ZD-4522)) disclosed in U.S. Patent No. 5 ,260,440, and related statin
compounds disclosed in U.S. Patent No. 5,753,675, pyrazole analogs of

mevalonolactone derivatives as disclosed in U.S. Patent No. 4,613,610, indene
analogs of mevalonolactone derivatives as disclosed in PCT application WO
86/03488, 6-[2-(substituted-pyrrol—l-yl)—alkyl)pyran-z-ones and derivatives thereof as
disclosed in U.S. Patent No. 4,647,576, Searle’s SC-45355 (a 3-substituted
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in Biller, S A, Neuenschwander, K., Ponpipom MM,
and Poulter, C. D., Current Pharmaceutical Design, 2,

wWQ-24@3/061896) . |1 n addition, other squal ene synt RETAS2004/042820

inhibitors suitable for use herein include 20 the
1t erpenoi d pyrophosphates disclosed by P. Otiz de

penta@bdiaitticidederidhtive) Hidbstoacetdd€ iinidaZble ad413p24BmEYIdolactone

the farnesyl diphosphate anal og A and presqual ene

e e mgﬁ@g@?w rbobch oy Gpoge-

S saeROteR oA hen s e lase kB REGH AT 2 ROTPSets:
aisubsdtutedPyrichte RramAed thickhene @e@%tl(fés%ascﬁﬁgd in European Patent
d‘{d opropanes reported by Capson, T.L.

rpdisetien Nor)2210%s nanlgByl anBlegs of mualo@iecrwneLasahsdwsaa inU.S.

SRR = 68hes ot pnorai densd Sndiis ot i Py Bosat v,

hesgei 189, R&b Lo g@éﬂmé\ﬁﬁolﬁp@o&dsfﬂlh?& d1§d?®sefi Y Ehﬁ)p@&d Patent

derlvatlves such as fenofibrate, brozi |
cApﬁhcbﬂlm Np 02 ARb Bated qumoknmmdndkpymdme detivatifes lisatosed in

378 Paguaes 586 AR 6B A ok 2, WP hgiespiepmpounds

Q@gfugﬁfﬁﬂﬂ%ﬁﬁl@ IVIRECHA r&hﬁfta%é L@ithbldfok Gsidrlin are Ths%lﬂscfd in GB

sequestrants such as chol estyram ne, col esti po
mgephadex (SECHQEX POLI CEXI DE) and chol est agel

(Sank / Gel t.ex s well . gs lipo bil (Rhgone -171
2005/ 0763l s s oBis ok eniese hepgin faclueghugre not

RGBS RS NS ) et L. P2 s

idédclogeadby Biljdr phak; . dedy Crbal, 3ne1 §69PB71 R02IB including isoprenoid
am nocycl odextrin (Tanabe Sej yoku) Aj inomoto AJ-814

(Bhaspbingl-ae Dahqsvhqnatesmé ehlzasioteT (apvvn segne sgathdese
?%ﬂ @Kg,t ff)‘f%gefngﬁ 2 a%i% %%@1 Szzgtbgt%o q1n§j7 1% 1 a%II% (_113 92%4&4 and

rea erlva I Vés nicottnr

(m Baitsr /3. A, a0duehsthwand®] KI, onpipS@O WM. nd Poulter C.D., Current
p-am nosalicylic acid, aspirin,

povRIaicalir/| gty 2.2t 60998 | vat ives such as

glms (r:] le % S(g 1{1<an %’t E%ﬁeﬁ%tsp{nl\l?l %ﬁﬁi 28> ag(gr)r 15132 r];%rem include
itleie ﬁoﬁlﬁlfbpﬁﬁsﬂiaﬁa@ |dQ§‘éR><§ed by P! @lep&tﬁﬁhtell% et al., J, Med.

4,027,009, "and ot her known serum chol esterol | owering

&de, 920 - 2+%(18t7ﬁbthdfmsy1@uld@ﬁﬂmt®g@&% Arayd peesqualene

RoPpP ISR MeBer B PR bl e b VRBR et e Chem

3’6@ 93 ]1591ﬂl@@@b76i@ﬁ@ﬁihﬁﬁ}@ﬁ%0§phom%sf%ﬁeﬂ RONKEEI, R W. et

-10T1 is effective in th e prevention and "regression

@f Bdm. i(Gemabes), K% 834 @PO83) and dyeloptopases, repdprtﬁdlhysﬁapedm TL.

Pt e SR PO Reb A Ut [ et fstabis Fotiegt

Contents, pp 16, 17, 40-43, 48-51, Summary.

Other hypolipidemic agents suitable for use herein include, but are not limited
to, fibric acid derivatives, such as fenofibrate, gemfibrozil, clofibrate, bezafibrate,
ciprofibrate, clinofibrate and the like, probucol, and related compounds as disclosed in
U.S. Patent No. 3,674,836, probucol and gemfibrozil being preferred, bile acid
sequestrants such as cholestyramine, colestipol and DEAE-Sephadex (SECHOLEX,
POLICEXIDE) and cholestagel (Sankyo/Geltex), as well as lipostabil (Rhone-
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15 novel ACAT inhibitor wth potent hypolipidenic
activity nedi ated by sel ective suppression of the

waepatocs7esecr et i on of ApoB 100- cont ai ni ng | i popCoUS2I04/042820

Griselli, @ ancarlo, Cardi ovasc. Drug Rev., 16 (1),
16-30 (1998); "RP 73163: a bioavail abl e

aPdtdri)) HibaiyH- smsqqaﬁmuwsnﬂu%aze@ﬁe&oﬁﬁﬁﬁe aé}wa@v&)% ixil (HOE-
Smith, C, et al., Bioorg. Mud. neal}l

H230ealne)ipstATATHL ) mﬁgma@tasylppwpmbgom(smaﬁnsm

B RR T SeE RSN Sl e,
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Mannf r ed I"ammation:  Medi ators” Pat hways, 1
(28399, (dlsubﬂtiuﬁhfénrea GRiyatBes)aniRatinin acidl (mapm),/h@ﬂﬂ'mox acifran,
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?%g%fygfgggbgﬁggg?ﬁggz%?ﬁ%%%%ﬁém erlﬁén1c agents.

@oly’(ﬁlgllﬂdtrg@thm]ammonsnh ohloa dAGAT iomdmebstichras disclvstd i U:S. Patent

3\@3 K @Aﬂ%h "te‘%,ti4 W%‘ggh% éﬁ’ég%?%fagléwem&wemsz

Devel Oﬂﬁ%ﬂﬁer% éllp?&‘éthl@ E}ft ERY ; bltor - (which alsq has
N-phenyl - phenyl c§ op nt - met
QISClﬂycpms:dtubilvets) erchhedisclosat myDt ¥, 0f ﬂim}tu@ﬁ 249-15

%g&gg,pg hG: PhiARAL ioPietio? 631081 ipetieas v he povasion and
reg"f@s%on @oﬁ ttﬁ %@oa?l i B"i'naglgérs”K{\@c%?oSs?%taal Atherosclerosis

YI'C- C8-434. The dem c ageh
(Phangoh dra), 187 (Dm7-8ea;wtggwr“metphmacowgcda1 @ﬁle!\@F'(Q@27677 a

s@g ceut i cal . Ltd) and LY295427 (Eli
EPV‘T% A%@ﬂ itqrpgith WMP%Q%@ @md@mdmwwe
dsRin Ehfbted ¥ /Do ’, Ghiselli,
SUARLSRIARTHEhQRE D Lo oI AD SR A1 e ARGR0RLH 26

bitor pre eri oug
Q&are:bﬂm (ﬁﬁ‘)ﬁlzca&sal\lé)rhg Rsv.] hOEH, IB S@( 1199851 “RIP 7316%:h a bioavailable

F SIS 115, 45-63 1995 ands Med ei n.
ﬁi‘y Sg%yk gyylinyidazoly AGAT miﬂtéltoég Smithg €., et al., Bzowfg Med.

« ho t ransfer
LB ST RO AR i BRI Bt nice BB oy
hﬁpo@hdemﬁs ahd asteatliboetloned abﬂi‘vmé@cihc&ﬁ&Yrﬁ&ltﬁ%nh&‘l_s’akrause et

818448(( er) and EP 992496, and Pharnmacia's SC- 7
ala P dserGy églu@%o viabert &, @Eﬂollln@nd\/lammwos Inﬂaezmatzon

TepRionR PR sTERRS UBYs) Bufbngs Tlcofbedle Paiac

infhébifoud: lpbfbnﬁ%nh@ﬁeré&@éréﬂ@@g%}ns”Tﬂ%k&%@ eEhll f@hp Mé’@?ﬁzem 1
10 inhi bi tor which may be enmployed in the conbination

69> 323 P8 |“Bﬂn1mﬁ>ys ofrrsylideA:dhotesterd phey] tiahsfemse (ACAT) as

447 4
AP o SR oM B b i
®ytlatiag activity. Inhibitors of acyl-CoA:cholesterol acyltransferase (ACAT). 7.
Development of a series of substituted N-phenyl-N’-[(1 -phenylcyclopentyl)-

methyl]ureas with enhanced hypocholesterolemic activity”, Stout et al., Chemtracts:
Org. Chem., 8 (6), 359-62 (1995), or TS-962 (Taisho Pharmaceutical Co. Ltd), as well
as F-1394, CS-505, F-12511, HL-004, K-10085 and YIC-C8-434.

The hypolipidemic agent may be an upregulator of LDL receptor activity such
as MD-700 (Taisho Pharmaceutical Co. Ltd) and LY295427 (Eli Lilly). The
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di scl osed in WD 00/ 30665 i ncluding isolated soy bean
protein, soy protein concentrate or soy flour as well

wa0@m63®of | avone such as geni stein, dai dzei n, PCT/US2004/042820

glycitein 15 or equol, or phytosterols, phytostanol or
tocotrienol as dlsclosed in WD 2000/ 015201; a

Bepalipidemisragehionesben oholedsrol giisbpioh MHiBlitdrQfre OBy Shering-
HDL upregul at or such"as an

P 675714,
(ij@? %1%‘?815(4?45 (e e)aaggo‘ﬁ‘?usi‘s tﬁﬁﬁf/ dscleged X egealesosis 115,
908 AL WE @f?@mle@ﬁglh gfiS di scl osed in EP
an

10222 2; ‘a sodi um proton ge i nhibitor such as
di scl d@@wﬂnﬁm lipd 4@62@ARRd-naduldBhg beaR Ri bel arygllég%{erﬁ lirafsfor

osi.de such as disclosed in U
ég(% elflllt (%lé%)(%ggl ridizeps £Po3200k14 asamlhmme@mmcl in
SMOVOO@SﬁJze&rﬁT r t her.ql
retinol 1?6813;}0%1233,38 |(%%&% %2%119%93 ar\%aﬁﬁ@la § SC 744
whd §ﬁfr?950asawdllamCEm-|lrandﬁETsmej ne agent such as folic

aC|d ﬁi} te, Vitam n B6, \/tamn B 12 and Vitan n
E; P 1Pé‘ien6‘P SE¢1Y sy bejan ilag) N7 /bilEaed catransporter inhibitor

| th
?ﬁ% %l%fti%gd%% ng%irqI atOFan 0 Lﬁmjr ? 4 32%? ﬁ)g%cﬁlﬁ% tcét?astgb’ ase
thihdliton sduch may/‘b): %bl@&@@ih tha cbitbRafoREOME $lvenfiGl Pg}}glﬁ:tlude, for -

treatl dy pi demi or a sterol regulating e
gg df 135lgseqd 1‘(@@@?’&@91\10&%4@1 %5:4 osed in WO

2000/ sp |d such_as

cer am@ggét%? lf 18 égﬁﬁﬁ% (Hu{? &rR?‘gFO% @ﬂn@%g&g;uc s
diselgseerin waeﬂoem%ss limmcﬁﬁg R1afBAReY bBAE Bl $BY ?H)ttginar e
$r avastatin, lovastatin, sinvastatin, at orvastatin

PGS PY 50y flaur a% e a8 pmisefiavond snosas/gentsidin, rdalcasmwglybltem

B AP RSh BRta b PR A s dios hrsfosed oo 20001015201

4 beteddctaon chalysthe] S¥DHAYAGHiBitGR
Igntl hypertensjve a fepr?ﬁtés Exanpl es*a‘?lb‘gﬁs.ew‘%@’ 675714; an

Presish gpam XRt@ofnst alPPAR bragonizbirtiér TR honist
gﬁ)fgm&ﬂ&ds rof t he (gqi gventl on i nclude beta
Ferergtc o bP 881%?3“ PAoRcE i RR 0282 B Repdiumtprotape
eX0hkgE 1ﬂnbﬂ&%ucl?a§dlsﬁb§eﬁ' 93] "96? %53 %FLDJJ—rechtoEgducer ora

ni f edi pi ne, an odi pi ne an
s(eéo@al glpenstsiesurh azdlskéoseﬂynl[mma&m@l\hl 828827 and GB 2304106;
qu 4 ﬁ«é}{cﬁ Edroflurrethlamde

i i35 PPigerarotehes WP%‘P a0t dritespplierol or retinol as
d‘igcld%;@(h B Wrebly 83948, QPASV\? (gial?)c}, ben fh&b}%égfsteme agent such

et hacrynic acid tricryna
a$ folivse, defolate ¥otinin B6, Vi@mtmm &8, Ve, ﬁﬁfh‘?&@ﬁs disclosed
s, A

splr nolactone renin inhibitor
iny 5&4’ g?)égg ;@ S tego] @bw n ml.ublt@nfaawﬁ-coA synthase inhibitor,

of Q?Jn fo!l ldemgtgg a@e? nﬂnbdfﬁc 54 %fﬁgg d ih gﬁb&ﬁﬁog% 01; a PPAR § agonist

fdrltﬁelatmmd d deﬁqT Jo AT o) ]
a%ﬁ%tsgrt any llbi besa'lolrtrgn val %Lgﬁﬁga?%é%ﬁn&ﬁ%g?temuSREBP 1)

618 KO 2808/050574; &)tmmlnp}e a aphisgolipid) saéltlas ceramide, or
I
n& AP Qﬁiﬁggon%e?e%agesﬁ\g SM‘asS or fragment thereof. Preferred hypolipidemic

agents are pravastatin, lovastatin, simvastatin, atorvastatin, fluvastatin, pitavastatin

and rosuvastatin, as well as niacin and/or cholestagel.
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Patent Nos. 5,612,359 and 6, 043, 265), Dual ET/All
antagoni st (e.g., conpounds disclosed in WO

wOoQr@3h88®), neutral endopeptidase (NEP) i nhi bi POTAIS2004/042820

vasopepsi dase 15 inhibitors (dual NEP-ACE inhibitors)
(e.g., omapatrilat and genopatrilat), and nitrates.
Cannbi Q) G RGERA G thdBRYEA NG HaY v @nipt&elin Lonbinati
treating otnﬁ%r % seaggs associlat eéll?vvi th obgsiutly, ration
i with engti-hgpesfensipe sitenty. damplehdseitahleanti-hgperionpoe agkats for use
described in, I}ﬁegr esent_ i nyention could b

1

e.used in .
CBFBMbERIeH HBPAPds of the pr%*FntzaVWl@aﬂvﬂag%lPeé%ﬁdrenerglc

. . Lt api.es.f ar: .
R
cdfddipiag, iaoodipink ahd enybefigii)ndisretits (elpe, ghi@othizide,

invention_ inc)ude nelatonin anal ogs, |atonin .. .
Todestlro iR ofseiazide, hydodysrbbeie. bear g,

Hac bRt G AR ALiRPRE Polifide blALAR: Bnbdiplic acid
rigicsphfen, chdckttatitone furdertidanatsotiaiine, baarpinide, triamtrenene,
nodul at ors nmay reduce _or aneliorate substance abuse or

aadailesidey eirgnglseigae)s renimmhiitore Al FbIRIES Gr8-ofaptopril,
C . e . rs. .
AP Gy -G BRSO St bl BB BB, boaps,
raghipilengEndprily, AT redeptor hhRgetikts (agy loshirtal irbesattan, valsartan),
addi ctive disorder therapeutics. Exanples of agents .
U B gecepior etaganiss (g a Akaxsap e atrsentapandeompougis disglased in U.S.
X | ectd er i e Hnhi. b 0
CElig NS S AL 081 DN PAARRI &, 2 compounis
bdipd]odeH @ W EB0/0aB8INOhElt & eRfdipeptidive QVBP inkibies, vadpesidase
anxiety or de}gr ession; therefore, the conpounds,
diakibitoisddual NEBvAS Eainpitiiiozd) (@ 8- prpradlag sad gemopatrilat), and
copmbi nation with anti- -174 WO 2005/ 063761
#852004/ 042820 anxi et y agents or anti depressants.
Exanpl €srBinotdiccgitbematiilatodd edubd Ve @Bt trofingUftBerl diseases
conbi nation wth the conpounds of the present

i asoeuiatedwithwbesigeinsbidingilecpatisanders. Thergfore, dheagasppravnds
PR e PR A R e o RS FES T Hapevtics for
SkEblifs SRES BisOfde R Tadiptes(of -sﬁtabl@ﬂl%fh;p[e@ 6% trédtment of sleeping

€),

f1 esi noxan, gepirone and ipsapiron and ) o
cdisdrilers forape m e@hleiastiogwith theqon{roRAYs ofthe argserit dnvention include

Ex | es of suitapble classes of anti:d essant s, f
TR AT B FhoD o RO BBu s | o ST Rp AT Feceptor
| AY &N LA NMB A ULS PR BRIIABRT hiBRnfSP (B Erebstblhb@listors,
(tertrary and secondary amne tricyclics), selective
sdnpatdre agonstspindloeexin ichptoomeddlatarSSRI S) (| uoxet i ne,

fl uvoxam ng., Par oxeti ne zind sert rgl i ne), n%am' ne
oxi daseannabinoid receptor modulators may reduce or'ameliorate substance abuse or

addictive disorders. Therefore, combination of cannabinoid receptor modulators with

agents used to treat addictive disorders may reduce the dose requirement or improve
the efficacy of current addictive disorder therapeutics. Examples of agents used to
treat substance abuse or addictive disorders are: selective serotonin reuptake inhibitors
(SSRI), methadone, buprenorphine, nicotir;e and bupropion.

Cannabinoid receptor modulators may reduce anxiety or depression; therefore,

the compounds described in this application may be used in combination with anti-
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i nhibitors (MAO s) (isocarboxazid, phenel zine,
tranyl cyprom ne, selegiline), reversible inhibitors

wohomsmasam ne oxi dase (Rl MAs) (nocl obem de), secomszion042820

and norepi nephrine reuptake inhibitors (SNRIS)

(venl af axi ne), corticotropi n reI easing factor (CRF)

l% enfir 388 ?és§ant§il tﬁﬁ@ RhQL% anx1ety agents for use in
ant agoni st's, atypl ca 5 an epressan S

(cottrbipion I‘W1tH ﬂhb bompoumas fod ﬂmq:ﬂment tnverttshandudamblenzodiazepines

vi | oxazi ne). The conbi nat| on of copventi onal

a(ﬁignﬁ%l’?é@»l eTageRIgL WK EFFPAMOBIPazp rdiazepoxiderlagazepam,
t
SO B0 AOABAR S LI SESHRD 1L B! Wlicone.

cﬂdsirmbxan gopieoreapid dpsapirpiie) mand dottitotospin reéehsmgrfgctot (GRF)
need for chronic treatnment with antipsychotic agents.

SGEAROBISBobi nati on coul d 20 al so reduce the effective
t .
o, UL T SO GBI eSS VIO SR i

tthe b(ﬁﬁbowhfds ohiheprasearihv@sioainglide ndrépiﬁ&piﬁi’mb reuptakeihlgbitors
of suitable antipsychotic agents for use in
diswbatsi and wowiw appee trigpehisel selsctife serpforip eapiake inhibitors

Egﬁé éﬁ az rTe %{)ﬁﬁgmeﬁézg}ze%ng%@?ergr%lhljlezrrBBRJ%hQSmdase

Iori I ne

fihnipheRARIA®s) dsdcaftRazt sheasldine] ﬁréﬂyﬂ@@ﬁfrﬁmb neegiline),
t hi oxant hi ne (chl or prot hi xene, thiothixene),

Hét’@ﬁlbheylnhllbttors&f nmzamm oredase @éﬁs}{@ocmbamz@aa eEotempig and

3{0;5‘?% iﬂ%ﬁlﬁf {f?‘iﬁ)% I%ildl;))ﬁ E%Gﬁlsi? nf erl oJ:c)d‘to?otrogm releasing

(faBbt (I QB et 2R RS 68is@f a1pan5d1reﬁoi@é@tdr@n@gsmb§ arfd dgfical

anti psychoti c agents with potential therapeutic val ue
iantigepressedis upremriomil ithiunh aclesedswanitrzodone and yiloxsdne).
[ nventTon [ rijcl#de l.oxa

ri'sper 14 W 3B ond Felbpekis St g8y recepto
GRELARE Ed ko ERRNMEOSRAMBASellittionen Bleafdftherit BY B8ichedis or

wi th conventional antipsychotic drugs could al so
pnania.diarthar, @mmmbmmmm ¢mpblsfrapidisyfpton teduction, reducing

gh%gttée&fg% Clﬁifﬁll’J]]]% 1€ ﬁzng 3 etgga%tlgélségr deggseﬁgr éuc% comblnguon could

SALY ZARRIBOLGedive QRSN EhdtRCdodd ?eqfﬁﬁféﬁ@ﬂt' fiasultmg in reduced
di sorgani zed, catatonic, 5 undifferentiated and

rpesbabilitly of dhveicnmlhg éamnaqtos«brsﬁmphn tmpidad pheldpsio adepsychotic
shC|zoaffect|ve di sorder, delusional disorder, brief
A ¢ di sorder and psychotl ¢ disorder not

speci fg 1@@"59 tébie Qlfltlrﬁz%ﬁozﬁlel e EdrRRY G QUnhKin&{d#GRith the

for co atlon wth the conmpounds in the present
i u@mhndmoﬁ the presknt ihentdon inohydeliind plesotiazinednldrboesne,

as vveII .as dopam, ne recept or, aq{ gonl sts, rrlysca.rl nl(ff‘
rré?,S@ %qmed H]flg enazine, fluphenazine, perphenazine an

trifluoperazine), thloxanthlne (chlorprothixene, thiothixene), heterocyclic
dibenzazepine (clozapine, olanzepine and aripiprazole), butyrophenone (haloperidol),
dipheyylbutylpiperidine (pimozide) and indolone (molindolone) classes of
antipsychotic agents. Other antipsychotic agents with potential therapeutic value in
combination with the compounds in the present invention include loxapine, sulpiride

and risperidone.
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10 receptor antagoni sts and 5HT2A/ dopam ne recept or
antagoni sts or partial agonists (e.g., olanzepine,

wanrpaioes@mzol e, risperidone, ziprasidone). The eompswde42820

described in the present invention could be used to
enhance the effects of cognition-enhancing agents,
such dsombisatjorcéfohe nespemds in ihehpidchidhSert®n Svith conventional

BT i FUEE P i3 Brosirmeenbances togremeativ e Hawiar the
neepi-e0r LAVRALAA WD TR Aon L A0 NOOLIODLG. .\ g

agents (e.g., piracetam Tevetirac

dare; edhizophtesicodis@dert tuclideaniarRid, dfordniRg] dRliofe,

qlin ﬁfaese .aﬂﬁg ngniéé.\iaﬁe di sorders f.or_ use i n (_:o_nbi nati on

NP ERETSRLREE A8 Nevickiabtehizoghrepioe sebirophreniatm isordec Udle

g id: . ' . E ine,. 5HI6,. ga .
oy meRective A8 R BNE TGRS, B 230 i PRer and myeehotic
disarsse hottipecikied. S xabiptds-df shitt0tk @itgnsy%ﬁc SN B mbination with

Iockers.dT.he conpounds described in the present
VERPCBRA B hePseenl swention iwnhvda e antipeychbfiehantivied above,

ageal 8 A t _of Parkinson's D sease.
o s danihOrcebito! SEAIIRY. pilsoia i ebemop sy SRdz4
reseptodatagomisacnpict HI2 AV doparitint Redhtor aftedfnisth pp Q{igloargonists
nti gl utamatergi ¢ drugs (amantadine, rfluzo eg),
 HHAYY RiCeH G BRE0lo TRt densniiptasidoneh as i dazoxan,
opi at rﬁ‘&ﬁiﬁi such as nal trexone, other dopam ne
agoni gleg&%)r tr gié%%??%c?m HBGRTCS T ALventpR fould Be used to enhance

tho pifréts of eqgnitionperiah@RX Bkt kudheid’-2 i QLS
such. as %I i.al derived %g%r ot r%phi c:a %tgg?glﬁ&(gjéﬁ%&ﬁ%ﬁoés (eg-
BIMSIIRBC RS peepta- 1 agonists (pigaguitamdlimel midotinicopuhidtshe

RGN i PRSBOREAPA A DNTIAL 61 5o ed pemiramicorepnts e
zgém?é?gﬁg:;§% m i ?g :Sﬁi:fjheﬁl\épirhgrcf%):fég g*?;lgt?%%grgcsof Nizheimer's
%Fﬁ%{dﬁ‘&g ( genagenibiiution tvettsthé co@peurdSs The
M I

IO S04 QAL DR GDRIC B NERBOKED M loghsie-and.

%I brex(r), Vioxx(r)), CTLA4-1g agonrs
s blackeriid ant agoni sts, | MPDH inhibitors, such as

ol phas BBl S chacs Rl ietso Sbenmennl danssd brestance

therdffebistafagents Dée@rih BicOPeatH TR PAAS; i | CAM 1,
t unor necrgosi s fz;c,t or (aTNF) ar@%%%?gtég%ag?’g. 3<arg;]>'les of agents

upeektp itseptaskingpr s Béseaseniotlude:rigvatibpa afithhva withbibi CONST

ihis tenid .anti-TNF ntibodi es or soluble TNF

o e_cg)ﬁ’?%rt 1g§3%ﬂ§§11§1ce&3% fa%(@ﬂ BiEp{ep,)alphar Zpdienerio
af{tsganidts FAER QHdd28 e Qﬁggérﬁgtg,%ﬂ&masdr?alt(réfro%\c/,agtﬂér dopamine

prostagl andi n synt hesi s
agomusts or transportor modulators, such as ropinirole, or pramipexole or neurotrophic

factors such as glial derived neurotrophic factor (GDNF).

The compounds described in the present invention could be used in
combination with suitable anti-inflammatory agents. Examples of suitable anti-
inflammatory agents for use in combination with the compounds of the present
invention include prednisone, dexamethasone, cyclooxygenase inhibitors (i.e., COX-1

and/or COX-2 inhibitors such as NSAIDs, aspirin, indomethacin, ibuprofen,

i
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wOReS®6sT6ki nase i nhi bitors,

i nhi bitors, budesoni de, clofazimne, CN -1493, CMHM

antagoni sts (e.g., priliximb), p38 mtogen-activated
protein tyrosi ne kPaagis2004/042820

(PTK) 10 inhibitors, IKK inhibitors, and therapies for

the treatnment of irritable bowel syndronme (e.g.,

ZEOREAY PPPerenBakrleher®, Send®)s CTUeH-BagbliRAfintagonists, CD40
digagh 035640, Ydrpbatent No. 6 184 231 BI) Exerpl ary

of such” ot et M frhibiices. syenesmygnpbhnotaly (Bell0gr®);iftegrin
@atRbmiatk] 4Pha-MbEH-L; i,nat d .recept nodul at ors

i n‘gilgude t hgh% gblgt%ﬁ gé%ﬁgy c{agg%lcsatrs ] %a@ a?‘é%?l} infitors, interferon

EyEmssptagonists) JCANE1, thinoPnec@sHPtaplor (ﬁnﬁ% én-%é?njsts o
ikfn%g)% nti-cb2, anti-CD3 (OKT-3), I'- .
g{rﬁu : 3Rt nelpding ThEheleha idibitons, ishaitas tap, sa0eNVS

 bhesdasrhenloher AthaR BRLYSE CO0 aNd 9p30, such

?s?gyg?t;ll bodi es spec
s of Repanuny) ah@ iefiem&anet(! 0._apd .gp39
&%OI% a&d CD8gp39), i nhi bi t(‘g?s’a%gggﬁ%%%cﬁyg&esg
Or LuflsseriderHpisrimine CNE 1498, e Akemppantts (813G priPiRimab)
: eo: al.i. n ., gol d conmpounds, ’
DS R AR LA St T RitorS Proieiiptontm kbasse FKEQS
inhBdtond, (KK SnhiBiteQ) &d)theByic ORI SNk fest ]
éyt t OXi C 'dgﬁf?s such aesra%ﬁzggﬁi prlﬁ%ﬁgﬁo firtable bowel syndrome
ﬁe&&&ﬁﬂm Mexi-EM opptolsiciess $husddisdoseant i &-Phtd No
ékgéf?gleﬁﬁ)t or fusion proteins and PDE 4 inhibitors )
Suchas Afiflo, and the PTK inhibitors disclosed in

the fEuldnPMRBTShdp t li I Ons, 1ncorpqQrated . |
25 her 6l byt of ar uhd R Tp FRERL SR, bR Gimyey KSR iBecmbination
o it it inlatie Salowi R o BUARAET

u ; Ser. No. , , file it
%L’S%éé‘slq) ARt e recepiqs (AntrEae R a8t s D4R B.hnbEED2 Aanti-CD3
08993), e ; )G ts _and references
(ci t ,ec? the%ﬁgg%{jﬁ?idggﬁrngorat & %ﬁg‘g&?ﬂ aﬂﬁqué(f(glﬁgﬁg%ﬁnts ,

blaskinaribe ingéraction, besweanl CD40 GARSIIOLRH SRS EUS|
dgj@t%ied{]s agg t he Sﬂl@‘gl ng to S%?pgg@", hJa I mm(%ié%:s%kfg@ﬁg%fs
0 " (NEtREPP AR ds) CD 18, {psipn pppieing consteted fib CDA9%A gp39
Eohorenba .l e Huma Cel | . Antigen
iwsg,g A ul\_%jr?ogé’ 519 %#Iﬁ%‘lﬁg&rsrrﬁlfc}tibsn‘éucgegﬁl[}ﬁ%squaQO%H}liﬂgéﬂw off OYF-
e Bofungtion, 5udh MWRIRROGEAGITS IR . .
a%g}&e&tﬁgr: Eﬁﬁ’r essi onsa%fé%g So.lqlaﬁ Form géogggégg\ﬁchf%atwe
1 SUED SN EX B F Kt (fagralipys, Paa@rt) nffcoghaniite mbloti],
didxi =4 . Decenb 992); .and . Morel and, L.
:ﬁ/é bglt'c cgig.s’ Sﬁgl%rése%%%%é‘%}f“%ﬁ%’ g{?ﬁé‘f%ﬁé‘“ #iticyokings stcheas
riyilhafteceptbmfiasiol wrREinNesd POES! ; i Q
Pf\gg‘ﬁ%-Fe Fusj on, Pr ot gi n,lr.l" NewplgEﬁgl 1§§%§t§fso$§ﬁ§§’}mho, and the
bitas disglpsedsin theyfollovdng WA pateaoapplicditms Abevpotdaer
hekci bPEtEehCe AMRA SnitBT8er R 8557 555, S0 Tune 15 1008, Sor. No,
09/094,797, filed Jun. 15, 1998; Ser. No. 09/173,413, filed Oct. 15, 1998; and Ser.
No. 09/262,525, filed Mar. 4, 1999. See also the following documents and references

cited therein and incorporated herein by reference: Hollenbaugh, D., et al., "Cleavable
CD40Ig Fusion Proteins and the Binding to Sgp39", J. Immunol. Methods
(Netherlands), 188 (1), pp. 1-7 (Dec. 15, 1995); Hollenbaugh, D., et al., "The Human
T Cell Antigen Gp39, A Member of the INF Gene Family, Is a Ligand for the CD40
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conmpounds of the present invention, may be used, for
exanple, in those anbunts indicated in the

wehywsioesmns' Desk Reference (PDR) or as ot her WPE®/US2004/042820

determi ned by one of ordinary skill in the art. 10
The_cpnpounds of formula (1) of the invention can be
al egﬂoﬁtfg{ ek Rh ¥ ofible P@ﬁf?&{ GhH L¥th lff,'eﬁ‘ C3Stimulato
subctut ane usFy or intravenously, as we as by nasalry
apgvitydt AMBO J (Bagtaal), W 1di 2)s piel 43084821 yDe@mber i1 99%); and
manmmal i an speci es,_known t e subject to such .
ndoEdands L. W?@t. al., hEFF&Hg9nti0§ Rgﬁm@@tp@o%ﬁ%ﬁsaw% AtRegpmpipant
- r b
15n REELERBG M R PREADTP7 IV R BIAE Y Nerand /. of
diediyindB33093), bp. TAB14D(MP0UWNds of the fornmula (1) can
be adm nistered for any of the uses described herein

Y. ! .nel ,
by anylhgaboxepherigrpettirgeatsayipeemployed i cogpination wigh the
t A . IS,
SR e bERCA i en BB M AL RRUSE biounes
SinBicated fehe Physibiahe VK Referdnitt (RIDRF 6tasdtherdlise determined by one
intrasternal 1 njection or infusion techniques (e.g.,
aef osdipany|skill injthe @bl e aqueous or non- aqueous sol utions
or 20 .sUS S| renasal hy e i j 1Rl st
Co tnel eabRbbARE0LBRSA (s e P el Sty or

t pérg@hlly, sust/g&d kudsuthiedubl§ of ltfvehowdlys hedall @k bp hadalBilication,
or rectally such as in the formof suppositories; in

dsstaleousibtinguallnip yeriemssnapmehiminggicn kRoWwnIQ e subject to such

I T

i o préfefbEUy @BDI08 rhin 4 FRAkRGfRsigdd, @R6 O Bsurevieadi@dly doses.
25 rél ease. I'mmedi ate rel ease or extended rel ease can

be achilestnisyndhel the éorofula(l) caadtecdnpnigierascionanyel the uses

c si.tions. conpri.si t he present caompounds, .or '
SRR o ARV Db Bt BE SRE e APTRY Sgies B hs em of
UaBleRf chSMEE @ParnBitildr pOWALRCHLANSRUS; bitRlI#$aerérally, such as by
osnoti1 c punps. The present conpounds can al so be
agihutansons, dotrdveposso fratamusciiiam apintiastemehipgesition on nfiigen

or al .adm ni strati.on .i r}cllude susBensi ons vvhicgh. 30 can
CBFIRIAES (3 austerls SR IG ABRSOYE PERYT-ARoRRY $AIVEEE o or
| TBRNEIoRE); Ratally, iﬁ&lﬂﬂﬁﬁ%dﬁ‘l%i&réﬁon 16 A 14R13h&hHAL&, &Schds by
suspendi ng agent, nethylcellul ose as a viscosity

einhalatoer spran tbpicaliyesushes s e féinavia égmagenttmesty ohreatlly such

t hqs owm.in the art, and i medi ate.rel ease. -178 WO
P R s e e
gﬂﬁhﬁéc_réutiéa‘l’lg a%éegﬁm@veﬂmeg QCdiMRhR! ThBBrdset ddhippfnds can, for

I cal cium phosphate, starch, nagnesi um stearate
aaxdimpte, baadmdstand irna fatrhsmitable dopimenediate éleate os extended
extenders, disintegrants, diluents and |l ubricanpts such,
ar§feﬁ??oj@l%ﬁ‘%ﬁkﬁrﬁl??s ecxpided riemec Bastie edrbyfias Hin o spitable
?ﬁ%.rlﬁiu | ncggtégf)ﬁ cHBbbUEERL P RHG N PRsdf *bmPEVdsYo Yarticularly in

the case of extended release, by the use of devices such as subcutaneous implants or

osmotic pumps. The present compounds can also be administered liposomally.
Exemplary compositions for oral administration include suspensions which

can contain, for example, microcrystalline cellulose for imparting bulk, alginic acid or

sodium alginate as a suspending agent, methylcellulose as a viscosity enhancer, and

sweeteners or flavoring agents such as those known in the art; and immediate release
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5 and/ or buccal adm nistration. Ml ded tablets,
conpressed tablets or freeze-dried tablets are

wexeaeispiearey f orns whi ch nay be used. Exenpl ary PCT/US2004/042820

conpositions include those fornulating the present
conmpound(s) with fast dissolving diluents such as
neblgtstvilich EACA0RREn, EHEaA5 e, %ﬁ@l‘o@fys&nﬁ{quﬁﬁforsé Ncaldt

i ncluded in such for mul at'i ons nol ecu

vﬁhO@Phat% Rigrghi, sragsessune steasitecandy Qlllmtw a(ld/olr OtHej e}ocnplents binders,

S AL i e Pt .
oaBdS VbR a PEaPiko 6€ HélWef&ﬁhfdﬂgg)che J}ijcfaﬁlﬁ? bk Bﬁyrlgual

nmet hyl cel lul ose (HPMC), sodium ca
cadfog byeaal g@mu@)gatlmal Moddesirthlyleits) dlinm"essedi Yabibats 01( Recedried

qy{ﬁ @f%ﬁbﬁe@p BHA e%‘sé?t glé?n%?r Lo, %%%?n@gi)%ggpgssmons include
LtH@sfe' feAM18tingthb gﬁa@&ﬁ cohl BURI(S d) dvggﬁ’k f ﬂl@&)l@igg Fﬁlﬁeﬁr‘lg] Such as

stabilizers may also 15°be a or ea
fmm‘rohtlaoameaﬂmdrqss end/Exeyrhddarying.0 llkrbsmntlludédsmf sth fagflations
' admnlstratlon i ncl ud

I t
381 °l?°laa§ molfeafy sy Fepsticinal Hlosgsdaviesta eppelyethylene

l% Etﬁ 0 Bﬁéh RrmBlBBhs éagzh o LhEludPLE é)g{ %%ﬁt: 4 %%d mucosal

sorp I on pronoters to | oaval
adbi¢spon mch @s hy&roiqubnobylzaeﬂiglo@é (HPSY (hyﬁﬂoﬂg pﬁgﬁnfn%ﬂﬁfu &d1lulose

nown in the art, Exe .conposi tions
QEPNB TP SPTOa R Fﬁlilil@ﬁ? Shafuea f el@ltyslmie copolymer

8. kut}aﬂﬂéz oénds‘%éﬁ)@ RS E&‘Pﬁ)l YhL&0 s&&lnas%%Wa]@@ ic é:ge%leﬁnglb X3

exanp e, € non-toxic, par entera

diarbrgpol 834r Labltivantd, glidsits; fﬂa&&rsnaﬂdimﬁg)égents and stabilizers may also
wat er Ri nger's solution, an isotonic

nedi ol
iE’S&Flg‘?#fgﬁP@Fnga@ﬁﬁtéﬁq%ﬁiuséf ot her sui tabl e di sper si ng

t .N din heti c
ono. et PO S BRER oG AIBIS1 o BRGNS Bl Frctude
(sblatmnﬂnl salineowhiCh eampdiR4in, fox %ﬁé%eﬁ@ﬂ&ﬁﬁ)‘hﬂ SsthdrQitable
rectal _.adni ni stration include sug positories which can

PEREPHVeSsf %hso’é&laﬁwrfénotar@g |em@a@uce w(@ﬁallalbrhtlf,aﬁmdmg other

t but etic glyceride
Sl or dRER SRS B h e rpphbiih A o) 4 e
or di n@b;ympla!?}fmﬁﬁ[ﬂisiﬂoﬁg fo@é&eﬂtérﬂl%d&ﬂdnﬁﬁgﬁ(ﬁf 1n€|lu§§ %JE&aBIQ
the rectal cavity to release the drug. 30 Exenplary

slHfieons arisaspsnsions whish can centainnfos examplorsuitalle nde-taxic,

Bé{?{aﬁgill%%?% pka% %1? F sor gj)ﬁfe Sflsl}lg %%@ m ;géé)%%éliledlol water,
Rﬁi@e%@&ﬂﬁb@‘hﬁ&&@omb Eod‘i/lnln| chRRiddRERkiBH o&%tﬁé? 3hitdHe dlsE/)ersmg or

speci fic dose | evel and frequency of dosage for
pattingeni suspsnding egents indheding syngiuttiamaonat- ot digéperidesypahfatty

QCIHSarI#C?u&{%%%}S%aCt rﬁg:rncl Eldl ng the activity of the

Speci Tt he metabolic stability
and  Exemplary compositions for rectal administration include suppositories which

can contain, for example, a suitable non-irritating excipient, such as cocoa butter,

synthetic glyceride esters or polyethylene glycols, which are solid at ordinary

temperatures, but liquify and/or dissolve in the rectal cavity to release the drug.
Exemplary compositions for topical administration include a topical carrier

such as Plastibase (mineral oil gelled with polyethylene).

- 179 -



| ength of action of that conpound, the species, age,

body wei ght, general health, sex 5 and diet of the
weu)s@es761t he node and tine of adm nistrati on, PCatUS2#/042820

excretion, drug conbination, and severity of the

partiﬁglar condition. It should be understood that

whi | e 1 s be nydsrtipashthattbe sersificidse léviebahdhiecicncy 6F dosage for

t A odi.nents,..set forth in detail,
RS E Rk i RV 2B Bl Bhenipmararibisd dierson
ahcltdiag geruetiaity pf the pdiScdh | i the, ..
invention is ;%t 10pnece%sé%ﬁﬁgeFﬁ%ﬁ?gﬂﬂgﬁgﬁggg?S%mﬂnyand
denathyphacheaiof theheompamdnthe spediest agenbodyweialt, ghivesl health, sex

ss step or. chemjcal forpula will be
P et Bt e BB e ThR 580 18 A e 2 of vereviut drug
dembiratiog dnd QeiiREot thel BarbiRhlal LorfiiGhrscope of the
present invention, and  all such nodifications and
var i at haglddieomdersteed ¢loat sihile sl imichtibmhdstRes A6REbOA herein in

' that,.follow,. -180 W) 2005/ 063761
15855 Q5B RS et i n det Hetrmbodimeets ppcamsbnted by
ofay fob flfastratidn &f3he DEd¥rdRbrifi : i ncl udi. ng.
al I prodrugs, ph%rnaégéPyggﬁgﬁ?g%%@%%%ﬁﬁgmgé ?gngﬂ%Pé%SHOt
Beceril s bmited theraih eCeitain modifications 4@l ek i@hnd given

ond; R roup consi sting

b ' I d f h
g%&?ﬂaaﬁ é)éoecr?,sg s&gpa?#oc?le%?qgg ?ofrrengiq(&ﬁg%é regﬁgkwept to those skilled in

thikioaitikatt defsay s iri I : .
heterocyqulalkf$€&§¥b?#&%%¥vgﬁﬁ§%?ﬁyﬁ%xﬁ8?@?8é?vaomEmd
#bsuchanedifiedtions andavarlatinys shoatdeoanyldered with¥ReH%cope of the
a%ﬁé@g -ﬁCNR8R9, - ORB, - NR8COR9, - NRBCONRSRO,

° FIOWCONRSRY, - NR8S(O) nR9, - NR8S(O) MNR8RO,
-NR8S(O) nCR9 and -OS(O) nNRBR9; R2 is selected from
the group consisting of hal ogen, cyano, alkyl,

al kenyl, al kynyl, cycl oal kyl, cycl oal kyl al kyl
heterocycl yl, heterocyclylal kyl, aryl, arylalkyl, 15
heteroaryl, heteroaryl al kyl, aryl oxy, heteroaryl oxy,

- NR8R9, - CO2R8, - CONRSR9,
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-OR8, - NRBCOR9, - NRBCONRSRY, - NR8CO2R9, - OCONRSRO,
“NRBS(O) nR9, -NRBS(O nNRS8R9, -NRBS(O nOR9 and

WwWOoOB(Op3WNRBRI; R3 is selected fromthe group PCT/US2004/042820

consi sting of al kyl, alkenyl, alkynyl, cycloal kyl,
cycl oal kyl al kyl', heterocyclylal kyl, arylalkyl and

f 0 R6 is selectedfromthe gr oup
mlgfél #&‘WFP I§I’ kyl, cycloal kyl, heterocyclyl,
cycl oal kyl al kyl , heterocycloalkyl aryl , heteroaryl,

aryl al kyl. and heteroanylalk wherein the R6 group
has a lrol ee%P%mPQ/Vélid Ogﬂu[a ss t han 200 atonic nass
units; R7 is absent when n is a do ble bond; - 181 WO
2005/063761 PCT/ US2004/ 042820 R? |s selected fromthe
group consisting of H, aIkyI @l oal kyl,

het er ocycl yl , cycloalkylalkyl h erocycloalkyl aryl,
het er oaryl , aryIaIkyI1 het er ar&ié&%&], - COR8,
_C02R8, - CONRSR9 andR} ds a single
bond; R8 and R9 are independenilNy sel ected fromthe
group consisting of H, al yI 5|aryl aryl al kyl
cycl oal kyl, cycl oal kyl al ,hamerocyclyl

het er ocycl oal kyl , heg#® oar a\hEteroaryIaIkyI R8
and RO taken together can o tlonally forma 4, 5, 6,
or 7 nenbered heterocyclyl gsing or a 5 or 6 nenbered
heteroaryl ring;- and mis an inteqer of 1 or 2. 10 2.
The conpound according to Caim1l,; wherein: RI is

S AL B ok st Shabldcoisomers

keeesimcycl yl al kyl , aryl aryIaIkyI heteroaryl,
het er oaryl al kyl , arylox teroaryloxy, - OR8 and
- NR8R9113§§11’|§,1?1P‘§1‘15Q§I%]@ é@prgm the group consisting of

o R 6P BB 50
iaﬁiyﬂﬂ? ay Cﬂbﬂkﬁydzyd(ﬁlmzﬂalk(ﬂ hetét@&}&i}dﬂiejéromclylam agh) dxrylalkyl

R3 is selected fromthe group.censjstin
éilmewarylebfztﬁr@ma}kyl By IR, NRR ok e,

Rer oal eyt alkyt 0
BREISGUPLA S coRpainlcono ket s, 20
CNR|89@ kWRRANRCSYGIORS, andopskOpL KRR kyl |
hetero ycloalk |, aryl, heteroaryl aryIaIkyI and
het er &ariy beledtsd fromihegreip consisting of halggeth sxang. Atk alkenyl,

\Aﬁ(y%yt C}chloall%ﬁsqyc%aﬂ(y%aglgyl aﬁe?eroc%fcmsk?etéfg&&ylaﬂql aryl, arylalkyl,
heteroaryl, heteroarylalkyl, aryloxy, heteroaryloxy, NR®R?, -CO,R®, -CONRSRQ,
_OR?, -NRPCOR’, -NR]CONR®R’, -NR*CO,R?, -OCONR®R?, -NR¥S(0) nR’,
NR3S(0) mNR*R®, -NR®S(0) ;OR® and -0S(0) -NR*R’;

R3 is selected from the group consisting of alkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkylalkyl, heterocyclylalkyl, arylalkyl and heteroarylalkyl;

R® is selected from the group consisting of H, alkyl, cycloalkyl, heterocyclyl,
cycloalkylalkyl, heterocycloalkyl, aryl, heteroaryl, arylalkyl and heteroarylalkyl,

wherein the R® group has a molecular weight of less than 200 atomic mass units;

R7 is absent when n is a double bond;
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R7 is absent; R8 and RO are independently sel ected
fromthe group consisting of H alkyl, 25 aryl,

wanyisaekwl , cycl oal kyl, cycl oal kyl al kyl , het er ecyaisgio4/042820

het er ocycl oal kyl , heteroaryl and heteroarylal kyl; R8
and RO taken together can optionally forma 5, 6, or 7

nmb ' .
oo bR Mo 059051, SRRl

het er oary

%@ Cl@érdd:ywaaﬂlql Girgli het@tpanyh ergilityl, hetefkipylaliy, -COR®,
005/ 63761 PCT/U82004/042820 R6 |s sel ected fromthe

'&QYFD W qailg -SEO 4R a¥hepn 1S g5 ele_%’(der oaryl
2 YV kbl o JNEDELRAEY Ll o MRS o L aayi,

évi\;gl | hilalkyd ézclo'ﬁn@l C@H@@Wﬂll@@@l@feﬁbdyglyl thefSradyniodlkyl, heteroaryl
ereéin:

is selected fromthe group consisting of
alddgteromyleliahil kyl , heterocyclyl, heterocyclylal kyl,

aryl, Y eroaryl. t r l, ,
heter ?fﬁlg é'%entoé%‘e %Mﬁﬁgaﬂ%#g&m&&%@ d
RI&BERI Finkb®r &1 PdrD ﬁhemw@ﬂ abtBroaf?l ring; &l ect ed from t he
group conS|st|ng of al kyl, cycl oal kyl, heterocyclyl,

het ermdyemh jdtegekpf | onlyl , arylalkyl heteroaryl
het er oaryl al kyl , aryloxy, heteroaryloxy, -OR8 and
-NRBR9. 15 6. The conpound accordi ng to Caimb5,

wher ey n:  RBnd Sorsduata8ebrfing® ChemJr, ahere@nsi sting of
al kyl, cycl oal kyl, heterocyclylalkyl aryl al kyl and

het er Rhisyelecicy |ﬂon7the“an@1pcmmmrgjo lodr evickglled dorlepbayielkyl,

“heerrg%'gﬂrl‘yl Frear RSt B0 ot eGSO RS Mosy.

E _og?éﬁ@ gg@gﬁ fromthe group conS|st|ng of
et er aryl aryl oxy, hetero lox ~' Y,

- NR8RR? 1sI§BIe|c‘$diEimathe@ioﬁg @msistieg @ﬁ'a}lqyi Q{s@hmllgtl,| qygloglkylalkyl
heltfi:(r%lzycl eltleetgr%g c(ilellkg{ iélyy arﬁal}{cylah t\éroaryl, heteroarylalkyl, aryloxy,
heteroaryloxy, -OR® and -NR®*R’; ‘

R3 is selected from the group consisting of alkyl, cycloalkyl, cycloalkylalkyl,
heterocyclylalkyl, arylalkyl and heteroarylalkyl;

RS is selected from the group consisting of H, alkyl, cycloalkyl, heterocyclyl,
cycloalkylalkyl, heterocycloalkyl, aryl, heteroaryl, arylalkyl and heteroarylalkyl,
wherein the R® group has a molecular weight of less than 200 atomic mass units;

R is absent; o |

R® and R? are independently selected from the group consisting of H, alkyl,
aryl, arylalkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocycloalkyl, heteroaryl
and heteroarylalkyl;

R® and R’ taken together can optionally form a 5, 6, or 7 membered
heterocyclyl ring or a 5 or 6 membered heteroaryl ring; and

n is a double bond.

3. The compound according to Claim 2, wherein:
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25 and heteroarylalkyl; R6 is selected fromthe group
consisting of H, alkyl and heterocyclyl, wherein the

weaogroesnel has a nol ecul ar wei ght of | ess than BOD/US2004/042820

atomic mass units; R8 and RO are independently
sel ected fromthe group consi sting of H alkyl, aryl,

aryl algeyl F@l‘g‘ﬁf% f}&'n % ﬁ?ﬁét%' d’i"}ML 1*5?5@1%&%%%%@1&@1

het er ocyc and t eroary
RBd &Bdrdaddylalkiden t oget her can opt i onal I y forma 5, 6,
or. 7 menbesed heterocyclyl ring_or or 6 nenbered

Wéheé%abeylﬁ FPHR hasgpolepplar v@géb@@ﬁﬁféé%%% atomic mass units.
PCT/ US2004/ 042820 n is a double bond. 8. The conpound
according to laim7, wherein: R6 is selected fromthe

gr oup monsulﬂielcempeﬁnd-hccﬁﬂruliyio, Cleinh 8] whé&eint sopr opyl S
9. The corrpound according to Claim@8, wherein:

sel ectReds selesied fiemdhogioup Gﬁ%ﬁlfs}}tnlgr?é alkyl, &mlpal&wd heterocyclyl

SRR PIE] Histhery R RAR R o 0n Bepanyions.

- abRY land mﬁé’al kyl , hal ogen, heter ocycl yl, aryl,

het eroaryl, -ORB, -CO02R8, CONRBR9, -802R8 10 and
-S()2NR8R9 10. The conpound accord| ng to Caima?9,

vvherel R3)1.11| s _sel gg e% fdr t roug con3| sting of
et er ceycl yite SR EFardil o Cinh i

het er qelriy kited 683h&mdup BamnWaEdyn cfr&lﬁalkyl heterocyclyl,
heterocg}cl yl, aryl, heteroaryl

hetesoayalylaliofyargs awvjalknd, fmmmmblheﬁprowddiéyh ayekywheteroptydoxy,
gLaup ing of H cyano, haloal kyl, alkyl,
ﬁg&ﬁﬁi%ﬁﬁr ocyclyl, aryl, heteroaryl, -ORB, -CO02RS,
CONRBR9, -S02R8, and - SO2NR8R9. 11. The conpound

according to Caim10, wherein: 20 R3 is selected from
t he grooup dbesdmippwml m:[con]ukg/ﬂo Claimy b avharein:

ar y1 gt SRS HOk PO AL TStk DB iallsl

LSy 1a1PPt dn@ ek ¥ fituted with the group consisting
a%'%%r ogen, Ca;%% hal oal kyl, al kyl, cycloal kyl,

hal ogen, hydroxyl, am no, 028 - NR8NR9 - S02R8,
- SCENESRS, ﬁ%%%ﬁ&%%ﬁﬁﬂ accQ%‘ir?g U | whhG2 Y 25

R! is selected from the group consisting of aryl, heteroaryl, aryloxy,
heteroaryloxy, -OR® and -NR8R9'

? is selected fror the group con51st1ng of heteroaryl, aryloxy, heteroaryloxy,

-OR® and NR8R9

R? is selected from the group consisting of alkyl, heterocyclylalkyl, arylalkyl
and heteroarylalkyl;

R® is selected from the group consisting of H, alkyl and heterocyclyl
wherein the R group has a molecular weight of less than 200 atomic mass units;

R®and R are independently selected from the group consisting of H, alkyl,
aryl, arylalkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocycloalkyl, heteroaryl
and heteroarylalkyl;

R® and R® taken together can optionally form a 5, 6, or 7 membered

heterocyclyl ring or a 5 or 6 membered heteroaryl ring; and
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12. The conmpound according to Caim1, wherein: R is
sel ected fromthe group consisting of alkyl,

woyalspabicyl , cycl oal kyl al kyl , heterocyclyl, PCT/US2004/042820

het erocycl yl al kyl, aryl, arylal kyl, heteroaryl,

het eroaryl al kyl, aryloxy, heteroaryloxy, -OR8 and

- NR8 ol el ected fromthe group consisting of
aIkyIR%“'S ngg %@P& cycl oal kyl al kyl , heterocyclyl,

het er ocycl yl al kyl , aryl, aryl al kyl, heteroaryl,
heteroarylalkyl aryloxy, heteroaryloxy, -OR8 and
-NRBRS: - 188 compoumhscoBTs Ceh (iSrboaig 42820 R3 s

Syt odr by MBS U, BB TRy it pa ooy

arylalkyl and heteroarylalkyl R6 is sel ected fron1the
gr oup consi sting of H alkyl, cycloalkyl,

het er eycl yiihe CO@?@WCRW@Q@IQ&MBEWWN oal kyI

| | al k d h | k .
anor oo RS s B Yonefitite OF 51 881 Hifrogd s the ary
bhB&terdAB1 BERUPIE 0PRSS Ffﬁhﬂsﬁm‘céﬁwﬁﬁ 5’[15 Ehs{sH:88bE Palkyl,

%r ogﬁ)@cony i ng of al kyl, cycloa
belogen, heteyastydal, kil dckerbaryh eDBF 0EPaREAGYRIRS, -SO,R®,
%w%fﬂgéﬁk 9heteroarylalky, - CONRBR9, - CO2R8, - CORE
R8 and R9 are independently selected from
the group consi st i ng of H, alkyl, 10 aryl, arylalkyl,
cycl oal kyl, cycl oal kyl al kyl, heterocyclyl,
het er d8ycl dak kgthpouretagcardinglto Clach hetleteinr yI aI kyl; RS

orboReds SR M S sgRisHg obhdprogydiintiah seriyt
H@&&OH&WO odkg’ - dmzsw %}Be&'lv\lﬁth'%%%mc%él 231, HiGoaryl,

compound acé ing to Im1l erern
swloaxytos dhefer@mloxbegignp) ispptionaliystubstiruaid with theleydup @hyikting of

IR e b el

EDNR R RIS RN SS0, )88 k4. The conpound according to
Calm 13, erern; is selected fromthe group

consi sting of H, al kyl, -CORE, -CO2R8, -CONRSBR9 and
- S02 R? . .
1. The compound according to Claim 10, wherein:

R? is selected from the group consisting of alkyl, arylalkyl, heteroarylalkyl and
heterocyclylalkyl, wherein the arylalkyl, heteroarylalkyl or hetericycloalkyl group is
optionally substituted with the group consisting of hydrogen, cyano, haloalkyl, alkyl,
cycloalkyl, halogen, hydroxyl, amino, -OR®, -NRENR?®, -SO,R®, -SO,NR®R?,

heteroaryl, heterocyclyl, and aryl.

12.  The compound according to Claim 1, wherein:

R! is selected from the group consisting of alkyl, cycloalkyl, cycloalkylalkyl,

heterocyclyl, heterocyclylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, aryloxy,

heteroaryloxy, -OR® and -NR®R?;

R? is selected from the group consisting of alkyl, cycloalkyl, cycloalkylalkyl,
heterocyclyl, heterocyclylalkyl, aryl, arylalkyl, heteroa;ryl, heteroarylalkyl, aryloxy,
heteroaryloxy, -OR® and -NR®R’;
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25 15. The conpound according to Caim 14, wherein: R2
is selected fromthe group consisting of alkyl,

woyalspabicyl , cycl oal kyl al kyl , heterocyclyl, PCT/US2004/042820

het erocycl yl al kyl , aryl, arylal kyl, heteroaryl,
het eroaryl al kyl, -aryl oxy, heteroaryl oxy, -OR8 and

anor ot g (5 60RBR TR ol o8 GaBhE leatioyation

$eteasdyely il rar_t/liaacygmm&amlaﬁ&yl ng of alkyl,
cycl oal kyl heterogﬁ , heterocyclylalkyl

aryl a|R<ys selpaieciromrthe gronbp@msaﬁmgmlfwﬂcyl,&wlp@ﬂcyf/ heterocyclyl,

B R e R SN R

tvﬁﬁr@ﬁ ﬂiéFR%%%ﬂﬁ Bid AM@oREula Wiight 68164saBAKYDO atomic mass units;
het er ogycl al aryl al kyl” and heteroaryl al kyl. 18.

The c&posaiertet @mdhmgoup cQsistimg bf HA/I&BWI}lGNcloaJ@}’IRhetﬁB)CYCb’l

ey e e e SR B B b Bl B ONR R R
R2ORS asgleoiredd fromthe group consisting of aryl,

hetero%ryl aryI oxy, heteroaryl oxy, -OR8 and NR8R9
R3 is Rsellné& @k mdqvﬁrlﬂtrélygqebgwddiﬂmﬂwtgrn@ ainsitikg bf H, alkyl,

e By Qe S e BreEr Syt By Stsr ety iptiroary!

gﬁyh&ls}@é}y . heteroaryl akly, wherein the R6 group
has a m)I ecul ar wei ght of |ess than 200 atonic mass
uni t s R° @AdIRS takehdogetitr tamoptidnelly farupa §,06H o §hangbenéd H,

CONRS (2R8; R8 and R9 are
Pﬁ@%@ﬂ&% W%éP&éF@%F%ﬂﬁ%%ﬁ% a8dnsi sting of H,
al kyl 4 ig Q%M’!glelﬁ{ ¥l al kyl, cycloal kyl, cycl oal kyl al kyl,
het er ocycly eterocycloalkyl, heteroaryl and
heteroaryl al kyl ; R8 and R9 taken t oget her can

optio Inyorma5 6, or nbered 25
het er Egycl Wi ePPW@O‘é‘"rd %s?cgrds}gte ﬂ%ﬁ‘bé@ e¥herner oar yl

1 ng; pddledhe BordiABkuPOistihg of T GG LR Nr Oyt arylatiyl

Claim1l selected
and heteroarylalkyl,

wherein the R® group has a molecular weight of less than 200 atomic mass units.

14. The compound according to Claim 13, wherein;
R’is selected from the group consisting of H, alkyl, -CORS, -CO,R%,
-CONR®R’ and -SO,R®.

15.  The compound according to Claim 14, wherein:
R? is selected from the group consisting of alkyl, cycloalkyl, cycloalkylalkyl,
heterocyclyl, heterocyclylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, aryloxy,

heteroaryloxy, -OR® and -NR®R’.

16.  The compound according to Claim 15, wherein:
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R! is selected from the group consisting of alkyl, cycloalkyl, heterocyclyl,

heterocyclylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, aryloxy, heteroaryloxy,
-OR® and -NR*R’.

17.  The compound according to Claim 16, wherein:

R? is selected from the group consisting of alkyl, cycloalkyl, heterocyclylalkyl,
arylalkyl and heteroarylalkyl.

18.  The compound according to Claim 1, wherein:

R} is selected from the group consisting of aryl, heteroaryl, aryloxy,
heteroaryloxy, -OR® and -NR®R?;

R? is selected from the group consisting of aryl, heteroaryl, aryloxy,
heteroaryloxy, -OR® and -NR®R?; |

R is selected from the group consisting of alkyl, heterocyclylalkyl, arylalkyl
and heteroarylalkyl;

R® is selected from the group consisting of H, alkyl, arylalkyl and
heteroarylakly, |
wherein the R® group has a molecular weight of less than 200 atomic mass units;

R’ is selected frorr; the group consisting of H, -COR?, -CO,R%, -CONR®R? and
-SO.R?,

R® and R? are independently selected from the group consisting of H, alkyl,
aryl, arylalkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocycloalkyl, heteroaryl
and heteroarylalkyl; |

R® and R’ taken together can optiohally formas, 6, or 7 membered
heterocyclyl ring or a 5 or 6 membered heteroaryl ring; and

n is a single bond.

19.  The compound of Claim 1 selected from:
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20.  The compound of Claim 1 selected from:

A
\ I N o)
_N
Cl '
I
| Qs \
x | N o)
_N
H CI ’

- 196 -

Cl



WO 2005/ 063761 PCT/ US2004/ 042820 N O-IN CF3 N N, N\ /

\' N~NNN\VYNNNO N \ C / C 14 N-NON NNNN
wO2005/0660 NI N NI C \' C / NON CF3 RCRUS2004/042820
N----O\V I NNOINI VI'II' N NF o NCF3 NN

CF3 cl / ( NNcl V' / NO\ NOI ,N iN\

—N /N\O
/—Q/)—C[% = —
N7 N-N NT3 NN
I = l{l l = fll

’ F H

-197 -



cl i cl / NF NNN\/ NDGC~ NN\ / vIOINO NNN

Vi I'\vV5d d -198 WO 2005/ 063761 PCT/ US2004/ 042820
wORNMN/@EN6CN NI NON\ NO\ NO iN\V N C C NpeSI®DS200M042820
,O CF3 ~OI"-"- NH3C Y NON\ ~ H3CIxjo N NN N>--
N C ' Cl -NNO CF3 "0 N) H3C-0 iNNON H3C NN
N~--ON~--OIINNiNCICI -N NO NC N CE3-NC My
— N
\ / CF3
N/I N/N
. /N)§O 0
LA
cl ’ ,
—=N O~
o)
7 !
N7 N—N = N/| I;I/N\/Q N7\
\I /N#O X l |?| 0
1/,{, _N
ol ' cl ,
OB
N { \Ro
| N
_N

-198 -



NON \ | /

NN--ONO I I N iNC C

5 21. The

conpound of Claiml selected from CF3 .N N NIN NN

wolons063MitN Cl ' C -

199 WD 2005/ 063761

PCT/US2004/042820

PCT/ US2004/ 042820 N, NON NNONNNN/--~\ , ~o0

INN)ONiIN \ C
ON NN iNM F

-N ON

CN

N7 | N—N C
N /N>§0'
| b
cl '
l
I

H,C 2
\Nr\ l /\QO
_ r'q
Cl '
l

|

\Z

Z

H,C z
\ ! >¢o
I
_N
cl '

N N/_<:_/)\CF3

21.  The compound of Claim 1 selected from;
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WQR0wBI0637%122. A pharmaceutical conmposition, CORPTIUS209¢/042820
at | east one conpound according to Fornula | R3 N-N

RlL YI/ 0O N R7 R2 Tn including all prodrugs,

pharmaceutical |y acceptable salts and stereoiso N<g
wherein: 10 n IWEF bond or, a l?oubl e bcwéy@—%
§§i N-f rom.tfe okoup- conS|$ﬁongq6 ‘ , cyaflo, ¥

| kynyl, cycl oal kyl, clloa al kyl ,

hetero heterocyclylalkyl ary yI ¥l kyl |
-201 W //063761 PCT/ US2004/ 0428 eteloaryl ,
het er yl, aryl oxy, heteroar - NR$R9,
- ONRBR9, -ORB, - NR8C(R9, KRBCONRSBR9,
- NR COZR9 - OCONR8R9, -NRBS(O),,,R9, -NRBS(O
MRBRY, ' - NR S( O)Wd -0S(O mMNRBR9; R2 is
sel egteg fromt CEBNSIi St i f haloqp/ ' < J
aisd(;eﬁ: \ nyl, cy&bal
cyclo I terocyclyl, het
aryl , | ky'ﬁ', het eroaryl, heteroaryl bl k I
aryl o ¥aryl oxy, - NR8R9 - R8R9,
ol : Cl ’
—N N~o
F
NC.__ | N/N/—<\:_/)-C 3 NC__ l "I]’N =
| /r'u PAN
cl ’ cl ’
5 22. A pharmaceutical composition, comprising:

at least one compound according to Formula I

including all prodrugs, pharmaceutically acceptable salts and stereoisomers,
wherein:
10 n is a single bond or a double bond;
R} is selected from the group-consisting of halogen, cyano, alkyl, alkenyl,
alkynyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, aryl, arylalkyl,
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-OR8, - NRBCOR9, - NRBCONR$RY, - NRBCORR9, - OCONR$RO,
“NRBS(O) nR9, -NRBS(O nNRS8R9, -NRBS(O nOR9 and

WOoB(Op3WNRBRI; R3 is selected fromthe group PCT/US2004/042820

consi sting of al kyl, alkenyl, alkynyl, cycloal kyl, 10
cycloalkylalkyl, heterocyclyl aryl heteroaryl

R T PR i S L oL e

Sye ogR¥YOR?, hﬁk%@@u@k?' NREewsRRabkNR IR NRSS(O)ng

het érocyc oalky aryl,” heteroaryl, ;25 Iafkyl and
DES(OREYRRKNR *S(@hgO’’ end HRS(RD DWSBE: has a rml ecul ar

wei ght , of es t han 200 atomi ¢ s,units
absenk’ it 35&@%%8&52%008%%“ n%?‘ﬁl%gege‘fygg? vgReovl

HEERBIAUR TS SLARAR b e bt o,
Eertmbarynefe&mgyélalkyl amkbm h@tbroafyé@m SRR +¢<9tR “CONB R,
KRA-NRCaRY @Qﬁi& ﬁé%&@a Bk M oY B
L O P, | al k I,
‘??920@@?8 O 7 AT R
h eterré jscsleleaieay}om ﬂxetgmqqumstmgldf Ayl ealbenyy) akyoyl, cyq:;tgalkyl
e O AL R A R SR P

tero rlng and mis an integer of 1 or 2; and 25
g%eﬁogg%tl ohe pharmaceutically acceptable diluent or

carrigfis s%&cteaffﬁ)nﬁ)ﬂ&rg‘t‘am}fwnlsﬁ’ahg obHpakyl cyntoadlcd dratiéragyclyl,

to Caim?22, further r|S|ng at st oeotp?ky

cym@]gé@lkylghq@@ﬁycloaﬂgj @Qterqml Zagﬂgikg eroary alkyl
%/ R 0%?@9?%?%8 n%ﬁec%&%ﬂ%fﬁ&g tﬁa.‘h%b '&Qnﬁ mass units;

ept or ne | Sease or sord er,
conpr R3 i uhserdHeRinsk ardotilebond patient in need of

treatnmgnt a therapeutically  effecti v am)
conporETin‘;@B sebesteddrang thecerpan ermsigting ofH, al 35@3 Wterocyd}’l

cycloalkylalkyl, heterocycloalkyl, aryl, hc?teroaryl, arylalkyl, heteroarylalkyl, -COR®,
_CO,RS, -CONR®R? and -S(0) R® when n is a single bond; )

R® and R are independently selected from the group consisting of H, alkyl,
aryl, arylalkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocycloalkyl, heteroaryl
and heteroarylalkyl;

R® and R’ taken together can optionally form a 4, 5, 6, or 7 membered
heterocyclyl ring or a 5 ér 6 membered heteroaryl ring; and

m is an integer of 1 or 2; and

at least one pharmaceutically acceptable diluent or carrier.
23.  The pharmaceutical composition according to Claim 22, further

comprising:

at least one other therapeutic agent.
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R2 n R7 R6 5 including all prodrugs, pharmaceutically
acceptabl e salts and stereoi soners, wherein: nis a

weizogloe3twond or a doubl e bond; Rl is sel ected PcomsStdee/042820

group consi sting of hal ogen, cyano, alkyl, alkenyl,
al kynyl , cycl oal kyl, cycloalkylalkyl het er ocycl yl ,

het er ycI
het or 0 yl élrﬂﬁ}F‘XA &r% %r)wg gﬂglgé d ceia@er'}ﬁm@?%!ease or
dﬁ@x%@!s com@@s\ﬂﬁg mlggﬁn%l @QBQm ndSRBORRGIA! a therapeutically
RBS( O) nR9, _ - NRBS( O, NR8R9,
eméa)nomammpow QcordimsRIorRlails sel ected from
the group consi sting of hal ogen, }?ﬁno al kyl ,
cyglo

al kenyl, al kynyl, cycl oal kyl, aIkyIaIkyI,

het erocycl yl , heterocyclylalkyl Naryl arylal kyl, 15
het er oaryl , heteroarylallcyl ony het er oar yl oxy,

- NR8R9, C02R8 CONR8R9 8 8COR9, - NRBCONRSR9,
-NR CO2R9, - OCONRSRR' ONRBS( 0) mNR8R9,
-NR8S(O) nOR9 and - OS( R3 is selected from
the group consisting of ,ialkenyl, al kynyl ,
cycl oal kyl, cycl oal kyl _-heterocyclyl, aryl,
heteroaryl, heterocygl F7 arygal kyl - and 20
heteroaryl al kyl; R6 1s sele t8d from the group

consi sting of H, al kyl, cycleal kyl, heterocyclyl,

cycl oal kyl al kyl , heterocycloalkyl aryl, heteroaryl,
aryl al kyl and heteroaryl al kyl, mberein the R6 group
hetudangall podhugs, phﬁtr@'&u@cfallbfes&ptd’nﬂa’lsaﬂ@@nmtmmotsomsss
units; R7 is absent when n is a double bond; - 203 WO
2@@5ﬂ963761 PCT/USZOO4/O42820 R7 is selected fromthe

group_con | cycl oal kyl ,
het er 3&%3% 1§/1 b@_\%‘é Flﬁ H%F{Aq het er ocycl oal kyl, aryl,

het er g4 lisydelecﬂsﬂ)ﬂoaﬂl &w gro&}ﬁécﬁleﬁaﬁg’ behHygen, em&lkylmka&,l
- CONRBR9 and -S(O nR8 wh nis a single bond R8 ?al

my@ylecycmél@é wa@ln@lkyla%d deReyeRb etereeygly gy ary

Byl I
oy b B Bl SR Leomy i ek,
t@R%rNRIBabR*? amsam@armw R GONECIEY -NRAK0), R
together can opt i onally forma 4, 5, ,oor 7 menber ed
AR SH(60 yRYR, HNR@NﬁBm apfl -@SERPEL &d: het er oar yl

ring;

r2 1sdselected from the group consisting of halogen, cyano, alkyl, alkenyl,
alkynyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, aryl, arylalkyl,
heteroaryl, heteroarylalkyl, aryloxy, heteroaryloxy, NR®R®, -CO,R®, -CONR®R’,
-OR®, -NRECOR®, -NRCONR®R?, -NR®CO,R’, -OCONR®R®, -NR?S(0) R,
NR®S(0) -NR®R’, -NR*S(0) nOR® and -OS(0) mNR*R’;

R3 is selected from the group consisting of alkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkylalkyl, heterocyclyl, aryl, heteroaryl, heterocyclylalkyl, arylalkyl and
heteroarylalkyl;

RS is selected from the group consisting of H, alkyl, cycloalkyl, heterocyclyl,
cycloalkylalkyl, heterocycloalkyl, aryl, heteroaryl, arylalkyl and heteroarylalkyl,
wherein the R® group has a molecular weight of less than 200 atomic mass units;

R’ is absent when n is a double bond;
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- §pedde tispt de

mis an integer of 1 or 2. 10 25. A pharnmaceuti cal
conbi nation conprising a pharmaceutical conposition

woRoGlEss 22 and a therapeutic agent sel ected PCDMIS2004/042820

anti-obesity agents; appetite suppressants;
anti-di abetic agents; anti-hyperlipidem a agents;

hypol i,pi deni ts: h j tse
PR S o b BRGRELE 2 SR ooy,
BEesMIBylalkiDhéleloByR6dIRE, AYEREBioakill aryhlksi, igteageyialkyl, -COR®,

anti-hypertensive agents; agents . used to treat sleep
QR @NRE@QZ@IIC%S hﬁR{Wh@Nék&a%%ﬂ;%gﬁWiﬁe abuse and

ddi ct) gli . _ant i anxi iy
e haa LR AR B3R onaing o o
LIRGI, BEEEHIS], AERANS1dIRAChdErotyob] hatagnjcldaliey], heteroaryl

di'sorders’ agents Used to treat Al zheinmer's disease;
agkhtteroayédkytlp treat Parki nson's di sease;

anti - Rgfl ory 20 agents; e u t

neur o&eﬁ%‘i%%ﬁgegﬁégﬂoﬁ?é’%& got”?‘raelgites(EI 6, & 7t hfhbered
ﬁé&?c%r&?ﬁlix?g' &S Sor 6 AB8MefedIReiodrdl difggahd r espi rat ory
conditions; agents used to treat bowel disorders;

car di acisghyuategirdéd ordnd anti-tunor agents. 26. A
pharmaceuti cal conbination of Caim25 wherein the

ot her 25 therapeutic agent may be adm ni stered prior

to, shaul t anapushseubdl Ron®inatioh cowbAgng BGharmaceutical

adm n?st ration of tuhe phar maceut ig%gl c%n%osi tion of
Chmposidn o2712inA2p had attweacutia hgant dleqied from apti-abiesiihegests;

Yﬁg&gﬁ% gqpfp?qes;ﬂsté :glgg%e i:tt(i{w%?s? glété—h?sfgetsr@l’oiggrtmeadagfc-:ﬁtg;r%ypolipidemic
4R ihﬁ?&&@&%hﬂ«a‘ﬂg@%enﬁpﬁﬁanﬁ@ﬂ@atfn@ @S8O choMstdl-lowering

antagontsts; gro or nonie secretagogue receptor
eEHER)iphioagoing apaits; FHD hiraining agept anti-hypdribrs e agents; agents
orexi n antagoni sts; CCK agopists; .CG.P-1_agoni sts,.and
By seamached ledabpibrangs = Tadtighis
i A (304 Q6 18 AE RO Rb S
ﬁb%gﬁasﬁ%é%é%gg%g%agﬁgépcorti cotr pl%%orlel éeasi nggﬁ1 on
fakdneingagerts;sigsnts ubddstbardaheognéteptimrdds; (agd)ts used to treat
modul ators; aP2 inhibitors; PPAR gg modul at ar s;
PR e 1 dserses peamBssd Wby ParSIATE A RBERY| SLEEABEOrY
i_nhi.bi : - Q- Lahi.hi tor s, i Ck bfleriosclerosis;
PRRp R et R tiRufnde LA A St AL B RNRGH bferiosclerosis
lap&ltyGicddo breftOpTratory ¢aBHnsangtnGRRBA GxtiBead bowthdisorders;
known beta 3 agonists; thyroid receptor beta
eerdifcglynosides; 9Bd anti-HEPEN 286, i ncl udi ng orlistat and
ATL-962; serotonin receptor agonists, including
BVT- 933; nonoam ne reuptake inhibitors or rel easing

agent 9¢. i RChinAeutiedtfdoribatiod of Ctained S Whisraini theother
fl uvoxam ne, fluoxetine, paroxetine,

therapeutic agent may be administered prior to, simultaneously with, or following the

administration of the pharmaceutical composition of Claim 22.

27. A pharmaceutical combination of Claim 25 wherein the anti-obesity
agent is selected from melanocortin receptor (MC4R) agonists; melanin-concentrating
hormone receptor (MCHR) antagonists; growth hormone secretagogue receptor
(GHSR) antagonists; galanin receptor modulators; orexin antagonists; CCK agonists;

GLP-1 agonists and other pPre-proglucagon-derived peptides; NPY1 or NPY5
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sertraline, chlorphentermne, cloforex, clorterm ne,
picilorex, sibutram ne, 10 dexanphetam ne,

woheostoes i ne, phenyl propanol am ne and nazi ndol PCT/US2004/042820

anorectic agents, including topiramate; ciliary
neur ot rophi c factor, including Axokine; brain-derived
DbioGf At~ . - . L
BRI S RSN LR N0 SR8 (LBREA Bl gonis
anistag i rs¢eptort NE) G diiinl £56s 1P ADbi bitod; BPARIEmA modBlatohs;

pharmaceutical conbi nation of C aim 25 wherein_the
atAR delimeprelatosy apetyl-G04 spdeKEass @&ff)i lggﬁﬁpws 1 I-TS-HSD—I

cec. g os: insul i _ v et
e N S e
| Y67 LIOT593 5 RhADSP3 3 BHA8Gr ader kiidhwibbéta 8 goniBiSARyyoid receptor
agoni sts i ncluding thiazolidinedi ones; PPAR a

dpesinedwator;ripasaiinhipitors incdudieg erlisgband A1 T A0<; seppigpingeceptor

ant ' : Lsts: PPAR 13l ' -
SRR BT b A AP B8R B o
| 1A Bink PérFluraEnd 2ddxtifltirihing; figloxeagenlufhoiap eiytctae,

inhibitors; meglitinides; insulin; glucagon-like,
peptalige-dhiorghenterguive, clafisx pepitrandne; Pileraks sibutrapipe,

pyotein tyrosi,ne, phosphatase- 1B jnhibitors.. 29, A __ ..
S TP B R RAPron o Lt Sl el piduectic agents,
antludBl dYetantate; 261iAgeRErdnSpRd ftY, irkRididdy Reslghy.dfiherived -
agent sel'ected fromthe biguanides, metformn, o
preerdtephicrfactos {¢ptinrand 1¢3tin raeaptathedulaiersand pher eynabipgid-1

A pharmaceut. cal nbi i f ' 9 wherein the
Gelafor hep e e BRI T ERE e GIRFIE and ¢ he

compound of Caiml will be admnistered in 30 a

weight ratio to the biguanide within the range from
about 28. 001A pharmeagbwical d@nHinationx@X laiw(R P obsredsd e @nti-diabetic
PCT/ US2Q04/ 042820 31. A pharmaceuti cal..conbi nation,of .
STt z%e%@éwﬂ%@ SEOiFIBRGHeS MBI SeRiZrS At PSR e
QJ[gléf?ﬂé,r Bi?@ani&'s‘ QERGYATLAE o1 vBbi AR ik Hibi€ors; A dRE 2éHRtase inhibitors;
glfi clazfde, chl brpropam ge, ot her known sul fonyl ur eas

P AR hepomsts idehpkngthycelitlnedigass BPARI « hgorasts, including fibric acid
ATP- dependent channel of the beta-cells.

532. A
plesivatices Ul P ARIS anérgonists T @EoRsts Y RARnodn dygh agenisisi Hep-HSD-1

conbi.nat L.on .. t C ound. o ' .

SEPPURG o] olelffe L ARG G ot 05 EBGassn, o o
YHrRkplPHAREnhiBI6H; mbSlitBadesAirdtii;TReRNN-HRE pesidel N@ticaon-
of (Eal'm 28 wherein the glucosidase inhibitor is
difeqrptide T ngmids and pswecianyroping phesphatag4] B mhibitors.
pharmaceuti cal conbination of C aim 33 wherein the

conbi nati on

29. A pharmaceutical combination of Claim 28 wherein the anti-diabetic

agent is an oral antihyperglycemic agent selected from the biguanides, metformin,

phenformin, metformin HCI and other salts thereof.
30. A pharmaceutical combination of Claim 29 wherein the other

therapeutic agent is a biguanide and the compound of Claim 1 will be administered in

a weight ratio to the biguanide within the range from about 0.001:1 to about 10:1.
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of the conpound of Caim1l and the gl ucosi dase
inhibitor is admnistered in the sanme 15 or separate

wonreals/odswsage forns. 35. A pharnmaceuti cal conbi rariusznoaf42820

Claim 28 wherein the PPARy agonist is a

t hi azol i di nedi one oral anti-diabetic agent. 20 36. A

phar megjeut | & ghaeoEbhial L@ibiktidd & 8280l HeR81fonyl ureas
insulin senSitizer is selected fromrosiglitazone,

piI ) g@lﬁqt@&ﬁiﬂl@ glj’\mdS@me@_laIZﬁESEMepmdgl dlipazdm eliclazide,

FS%E b Fagé%{%hp 1%‘1% I o %Qﬁuzpéggrg %%@tlh%ggrgﬁ%emw agents which
RREsIBRATP-A8benBONR B 8P ehefl @l 28 wherein the

PPARa/y dual = agonists are selected from
MK- 767/ KR- P- 297 tesaglltazar and nuraglitazar. 38. A

phar euti conbi na 25 rein_the

hypo:m}%'r de argtfﬁﬁ{ Clat Oé‘ir‘l’ n@%ﬁ%ﬁ%ﬁ%@@m theicpmbiation
| St

e Rhouh@ ST CRURC! Ak e SORIRP R a1 O gy o

tsepdrate asil @pkagedons. mevi nol i n; pravastatin and

compounds related to pravastatin; sinvastatin and
conmpounds related to sinvastatin; fluvastatin;

cerivasgtatinq; L 0 At4d. - 20 .
2005) 083761 PRATERABE A i L4 %?Wg?reﬁi e fcosidase
iitlabiastiatélected fromvmatbatd aiid righiesdt at i n; conpounds

related to rosuvastatin and visastatin; pyrazole

anal ogs of neval onol actone derivatives; indene anal ogs

of mewal on o] |

5. [ 2. gubs?ﬁL et 86191%51 ﬁ\éﬁ'&n yal%%n Olf p3y3r whersin the combigation
oé tevdhipoasd bfléraﬁﬁfl aﬁ%&@ﬁ%da@e ﬁﬂﬁlﬁtdrﬁ#&&ﬂmstered in the same
pent anedi oi ¢ acid derivative; 5 dichloroacetate;

OFPePat erahfegasy omes. neval onol act one;

3- car boxy- 2- hydr oxy- propane-phosphoni ¢ aci d

derivatives; 2,3-disubstituted pyrrole, furan and

thi ophene Algdratduries coRBRINBY bt BNAOBSwRrein the PPAR y
nmeval onol act one; oct ahydr onapht hal enes; keto anal ogs
@gomﬁvasﬂawmdmdlonewah@hﬁl-d;aqu ageini.ne and pyri di ne
derivatives; and phosphinic acid conpounds. 10 39. A
phar maceut i cal conmbi nation of Caim25 wherein the

hypol Bgi de %arﬁgc?eﬂhcél%oﬁlbﬁﬁﬂéﬁ %P@la?ﬁﬁ@lt S\GAASA the insulin

i nhi bitor selected from a-phosphono-sul fonates
S@nsmzenmsdle@pdltﬁ@phlon@htmﬂdmi@gl%&@fm&@t—ﬁ GIEI&%WTO; d

E’X%g tes farggjﬁ 8e; %ﬁhg(gs PAhE635: aI'{-??woz 2344, and

qlmg@bj nyI phosphonat es; and cycl opropanes.

)

37. A pharmaceutical combination of Claim 28 wherein the PPARav/y dual
agonists are selected from MK-767/KRP-297, tesaglitazar and muraglitazar.

38. A pharmaceutical combination of Claim 25 wherein the hypolipidemic
agent is an HMG CoA reductase inhibitor selected from mevastatin; compounds
related to mevastatin; lovastatin; mevinolin; compounds related to lovastatin and
mevinolin; pravastatin and compounds related to pravastatin; simvastatin and

compounds related to simvastatin; fluvastatin; cerivastatin; atorvastatin; pitavastatin;
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40. A pharnmaceutical conbination of C aim25 wherein
the hypolipidemc agent is a fibric acid derivative

weoeebwsmeed1f rom f enof i brate; genfibrozil; clofi BCatus2004/042820

bezafi brate; ciprofibrate; clinofibrate; probucol; and
conmpounds rel ated to probucol. 20 41. A

RR&/a8BERUtGahtIE QRIvARRD %s‘éﬁtaﬁi‘l élioﬂlp%%n&‘ﬁ%[a%écﬁtotrbﬁlvastatm and

hypol i pidemc a&agent is a acid sequestrant selected
fyisstathphyestoje avlops;of mvels»nolpoﬂone DEENGLvSe pikde x;nalogs of

SRR o SR hiw T H PPy DD 4 Rilsr-2-ones and
(hvE KLt @LAsA5S! SLITRNAM PIOBIZRI derivatlve

I ne; am nocyc extrin 4: azul ene
thhlmma‘z&te,, inmigdzotecemialies obReGdbnolactbne? "B?qaﬂﬁﬁqy 2-hydroxy—

CL283 46; dj substituted ure erivative nlcot
a%wne %ﬁlwmc 2 rmﬁsevesagﬁff %ﬁfs Wé%r% Ond fHiGphene

R I R R
amalngs pbloy fsdatitl dnd rdévindlivy lqainoting amd pyridine deaivatiosse aed ;
and _other, known serum chol esterol |owering agents. 30
ﬁosﬁl@ﬁ&?%mp&‘iﬂ conbi nati on of C aim 25 wherein
the hypolipidemc agent is an acyl CoA: chol esterol
O acyl transferase inhibitor selected fromsubstituted
-207 \A0. 2005 Hﬁiﬂa@éuti%@ﬂ' ¢0df b 2ith 25 wherein the hypolipidemic
N- phenyl - 1%@‘anyl cycl opent yllzrmst hyl ] ur eas;
PEeEPa scmlaiqm biton q&e o oaphospkormsé®na1@ﬁ,d

St ooy PRSAHbE! SR OB el
Q}gﬁ}ﬁﬁﬂﬂle@é Maley Aldal pFRGENERY pyR&iHokpare ér[é%gédl ng MD-700.

A pharmaceutical conbi nation of O aim 25 wherein

tﬂhéspigmdphqspmeﬁ, aldg@ﬁtcpr@aaea:hol esterol absorption
i nhibitor including ezetimbe. 10 -45. A
pharmaceuti cal conbination of Caim25 wherein the

l'i pi d_‘40frpd%gﬁérﬁﬁcé‘ﬂx%ﬁj cdn?olﬁ‘atfblﬁQJfQﬁ&ﬁ{ 2’§ whéﬁﬁlsﬂlg ‘hypohp1dem1c
protein inhibitor selected from CP-52

BC=MISa ﬁ@ﬁ&'iaem dednadivd BE¢le?e8 frodtﬁfenAﬁbﬂam‘ gauﬁbtqzdad:loﬁbrate
natian Clam wherein the h

Jgerioe: Qrvofbes HEPRrobio B Bt cafBuR Bt to probucol.

inhibitor. 47. A pharnmaceutical conbi natl on of Cam

25 wherein the hypolipidemic agent is an ATP citrate

| yase 4ilnhi bA pharma2€utid8l cofnbyraioned €lidinnc2d wheretn thahypeoiipidemic

of C.aim. 25 wherein the |ipjd- ‘

agent is éllgll.le acid sequeIStrant sglectlecP %rom cholestyramine; colestipol; DEAE-

Sephadex; Secholex; Policexide; cholestagel; lipostabil; E-5050; N-substituted

ethanolamine derivatives; imanixil; tetrahydrolipstatin; istigmastanylphos-

phorylcholine; aminocyclodextrin; AJ-814; azulene dérivatives; melinamide; 58-035;

CL-277,082; C1-283,546; disubstituted urea derivatives; nicotinic acid; niacin;

acipimox; acifran; neomycin; p-aminosalicylic acid; aspirin; poly(diallylmethylamine)

derivatives; quaternary amine poly(diallyldimethylammonium chloride; ionenes; and

other known serum cholesterol lowering agents.

42. A pharmaceutical combination of Claim 25 wherein the hypolipidemic

agent is an acyl CoA:cholesterol O-acyl transferase inhibitor selected from substituted
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nodul ati ng agents are sel ected from a phytoestrogen
conpound sel ected fromisolated soy bean protein, soy

wonraeis@esretoncentrat e, soy flour, isoflavone, gearaiSeiomp42820

dai dzein, glycitein or equol, or phytosterols,

phyt ost anol and tocotrienol; a beta-|actam

D AaR B P e I e TR L R S B i1
FL-PIR Kgo08Stand AICLCR-484t abol i sm pronoter; a v
sodi um proton exchange inhibitor; an LDL-receptor

i nducer; steroidal glycoside; an anti-oxi dant

sel ectad f r@ %@g:a@éﬁﬁﬁp{?%at%?r@&ﬁl %%jmngerein the hypolipidemic

a-tocophero rnol, Vitamn ant i cystein
agerittis ail opregulawic df LBLfretepte aciWityaimtiudBg MWA-7@ri n B 12
and Vitamn E; isoniazid; a cholesterol absorption

i nhibitor; an HMG CoA synthase inhibitor; a 30

| anost gr ol L nhi-bi.t ar: : [ PP
troatify dysPraraenAtel Clilor Gyir S aRarRE ] idemic
RGedntiS2 0RIEQ4r3B 2k orptiRauhlEbitrdnelueini REetihibdi Ng

protein-1 selected froma sphingolipid, ceram de,

neutral sphingonyel enase or fragnent thereof. 49. A

phar mggeuti gal conbi.naf i -Of . 1A7):25 [ he.
hypor?%i' de gharglaga%‘chc? f ?Ogn nosl%ﬁleoc(ﬁltO e %b%n%él\%gs tgth hd

| BRIt ddentsis ABSabiyradF@yasinahhibitof $ocRst R ITP-529,414;
pi tavastatin; rosuvastatin; niacin and chol estagel .

- 744 a7 A deEt i band d6hbi0Aat i on of O ai m 25 wherein

the anti- hypertensive agents is selected from beta
adrenergi c bl ockers; L-type channel blockers 10

sel ectgd frophstidcbdzantonyi8haRANfIGlaiti 22 dihBieRethe hypolipidemic
anm odi pi ne and nybefradil; T-type calcium channel
bigeutkie ars ilead INeC {béld atidmetrdndpoit bitosr apani |,

ni f edi pi ne, amnl odi pine and nybefradil; diuretics

sel ected from chl orot hi azi de, hydrochl orot hi azi de,

flumetdyi az '&Eharmé‘é&ﬁfdapwﬁﬁlhﬁﬁn%’daim 25 wherein the hypolipidemic
bendr of | unet hi azi de, net hyl chl or ot hi azi de,
tagemthib em At ditratz lybee inbdbitorhi azi de, benzt hi azi de,

ethacrynic acid tricrynafen, 15 chlorthalidone,

furosem de, nusolimne, bunetanide, triantrenene,

ani | orjgde 30 dnatiiobaal AlAfion FTIAN DWALIA! e i

i nhibitors selected fromcaptopril, zofenopril,

frosdubaingi dgente nrd sefected, frane B phytpestioger torapoyndi selected from isolated
del april, pentopril, quinapril, yam.prjl and . . o
ISP PRI A9 BT SpRes Aty S s <0 Lo egristei Apidzein,
I varl L0 i :oh 8IC §
A e e
[Bhalesterb] AbdorRibreinhibitonian tt)L npepulator seldaipé fiohr@skEXR agonist, a
i nhi bitors; vasopepsidase inhibitors _and dual NEP- ACE

i pragogistandean Engag@wﬁt@ At pRYLr Gatahelisia (royaeish & sefiug-proton

%‘;(g]?arrr:):g% %ﬁﬁﬁgqe%Lpﬁg@ge%iﬁﬁﬁuﬁé% %%%oi&ﬁ'gf}ifc%@fdie;oﬁl ﬁ‘fti-oxidant
selected from beta-carotene, ascorbic acid, a-tocopherol, retinol, Vitamin C
antihomocysteine agent, folic acid, a folate, Vitamin B6, Vitamin B12 and Vitamin E;
isoniazid; a cholesterol absorption inhibitor; an HMG-CoA synthase inhibitor; a
lanosterol demethylase inhibitor; a PPAR & agonist for treating dyslipidemia; a sterol
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treat sleep disorders is selected from nel atonin
anal ogs; nel atonin receptor 25 antagonists; M. 1 B

wagusissml GABA receptor nodul ators; NVDA r ecepComus2004/042820

nodul at ors; histam ne-3 (H3)receptor nodul ators;
dopam ne agoni sts and orexin receptor nodul ators. 52.

, : : r e
e Rl L QL G PR Bl foutl
dpkinpoieysensse sefreghed tarenh sel ecti ve serotonin
reupt ake i nhibitors; nethadone; buprenorphi ne;
ni coti ne; and bupropion. -209 WO 2005/ 063761
PCT/ 004/ Q48820 ceriti R b [ [ -
d ai rLTJ1§§5 vthe)?jel n tc%lgl%aalndtgl - angggﬁgﬁlglgg%st %@g{ﬁg%?%b&%demc
fapennibeaoe] fgmprnestatelecdsadint siomasthtizeqenvastatin; fluvastating
| orazepam oxazepanm al prazaol am _chl ordi azepoxi de,
Priayasabinasurataing viepinead chelesisgsham and  prazepam
5HT1A receptor agoni sts sel ected from buspirone,
fl esi noxan, gepirone 5 and i psapirone; and
corti &0t r oA pharalaeasicaigobitiztion i iCigon? S ivherebvithe Anti-
pharmaceuti cal . conbi nati on of C aim 25 wherein the

Appericasiyp aggHnis sekegied iromsbefe pdrenergiortlepkers Lepphehmpelidockers
I (o) . . 0 . t. .1,
B AS ANDE L aS Bl SRR S5O0 At Type
lcelefinKiemnl b1bEledy lealddedre dilfiizm, Yerabhmilxsifédigine, amlodipine
fl uvoxam ne, paroxetine and sertraline; nonoam ne,

and swbelradihidbiredesseleste drompehloiodtinzide dwdmskiprothiazide,

enel.zi.ne,, LI I [. QI ne Legil ina: v bl e
e S S S i R e
$8¢H61RIcFhignde, pOBAIERAE BBAthiazide bakeit BEU fidronafen,

i ncl udi ng venl af axi ne; corticotropin releasing factor

chlosthalidongnfigersaiide, museliming. bumetavidedepmienene, amiloride and

1 I, Sts: d.at.ypi 15..antid t lL.ected .
AP e s R A PRl 508 B GO Bhopris
YbdigopRd] éiﬁlatpﬁﬁ-ceﬁnsmf ms?mi, gkl pBitBRMl, GHin®brilFaddipiil and
25 wherein the anti-psychotic agent is selected from
pisimapitih izl meceptelr entagehists saleai¢d Beomrlosmtannisbesartan and valsartan;

T o0 SRR S FOBAR R B
bhia05ARE N e P&l PR BL R ade iIRNTLRBIOVROBE M dRE B fbrs and dual NEP-
t hi ot hi xene; heterocyclic dibenzazepi ne selected from

A apibitors sdlemekepom enmpatridati pidgearphtrilath end/mivpteenone,

i ncl udi ng hal operi dol ; dipheyyl butyl pi peri di ne,

i ncl udi ng pi nozi de; indolone and nolindol one cl asses

of anth - PSYCHOL ]G AHEN D mbiRBR oF €laih PhhédR: the agent used to
ri speridone;” 25 dopam ne receptor antagoni sts;

e stesbaep i orders eyxetcted drom siektorbhidRAogse owidtamin receptor

antagonists; ML 1 B agonists; GABA receptor modulators; NMDA receptor-

modulators; histamine-3 (H3)receptor modulators; dopamine agonists and orexin

receptor modulators.
52. A pharmaceutical combination of Claim 25 wherein the agent used to

treat substance abuse and addictive disorders is selected from selective serotonin

reuptake inhibitors; methadone; buprenorphine; nicotine; and bupropion.
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ant agoni sts, 5HT2A/ dopam ne receptor antagonists and
partial agonists selected from ol anzepi ne,

wanrhaioes@mzol e, risperidone and zi prasi done. 56PCRHUS2004/042820

pharmaceuti cal conbination of Caim25 wherein the

cogni tion- 30 enhancing agent is selected from

acetylshol i A@ﬁhﬁ@é@dah&ﬁnﬁhhﬂ{o‘h ofi Clein a5 RbhefedCthleRBii-anxiety
muscarini c receptor-1 agonists, including mlaneline; ,
rigewtip ﬁ¢lecte@ﬁﬁm§:te§zoc@4t2@p@ﬁ$ gelected fomdizposnoesrenam,

0 /04 Ld_recept.or_nodul ors;

e ARga Ll et e R PRt thfpeR Balezepam and
gpy@bmhasﬁir@m re&ptor Agigtk BEI6QYd Fr6R busPIFbAd) AediRdkRf gepirone

aim 25 wherein the agent used to 5 treat
Ang hesiapispnes and sertiseiropitrel¢ngingdacior andegnists. t r eat
cognitive disorders are selected from donepezil;
tacrine; revastigraine; 5HT6; ganmma secretase
i nhi biggors; ABﬁélﬁla%&ﬁfcﬁlt&ﬁ?omﬁfUnmﬂ(ﬂﬁlﬁl 2SS hERATAE lanti- depressant
bl ocker's; WMaxi-K bl ockers; and KCNQ bl ockers. 58.
@gamtnas@mtq:ctﬁbmmmmhnmre@pta@ mhﬂmm%s wHeated ﬁronnha'tlary and

SR VBl BT PP SERIBhE Poh ok clected from
R B rheO Flirv SPend i8¢ lf)'éﬁﬁ@ﬁﬁé s AIgR; S8h&mhiRd ok#dP inhibitors

amantadine and ril'uzole; al pha-2 adrenergic
aelectgd fiiost Hocarbdxadidn ghendkzzm:x a*anylc}prmmeamtl aglogiliat;sreversible

udl nal trexone: of her g agoni st s and
TSRS oF BonEae 2SS P BHiRg TR P BT HE S ST B AR]
I
e Eren? ropﬁ*ﬂ“@%&%@%‘lﬁﬂ%‘%’fﬁh@%E#%Eé%l?.f%%%smg
damridyi me&ptmanmefgofﬁsm; dpﬁasadybmmcaptmﬂmt@nmsts amf Atgypivait or y
ent is sel m predni sqne; dexanet hasone;
@3 AfPEssTgEn %ctedd B GPORO, fiGHt, Pjazodrue: tarericaenng
gkgﬁ rs selected fromNSAID s, aspirin,
omst 1aci n, ibuprofen, piroxi cam Naproxen, Cel ebrex

and Vi oxx; CTLA4-1g 20 agonists and antagonists; CD40
I i gand _ant agoni sts; |1 MPDH i nhibitors including

mycop Rénol 4} Bharmasagierlcombinggionios @am@-‘p’f‘(hefﬁmﬂb? antpsychotic
' g%rﬁg# ée'i'ec@é}f ﬁ&nﬁghéﬁo%mﬁﬁé Lﬁl@&&f@kﬁ#@&?%ﬁ%ﬁn@ ]§1’CSOI‘ldaZ11‘lC

eron antagonl s NOr "NECrosi's

fdﬁﬁildl{znwﬁ hegoilicBizine, Slepegiagitlef jepphaniihe lﬁd@ﬁluolﬁ\lﬁlﬁﬁé'
TNF- al pha i nhi bitors_including tenidap, anti-

drerpdinesel @c‘rtecgﬁpmtﬂhbrmﬂnx@@@yﬁéhlgﬂnmleu@twgcychc
agb%ﬂﬂzggi?& S?IF&Q@% clozsé Cglggze{g%?em é%ﬁf?)#ré%o tyropq‘lenone

anun unom ost a
ﬁﬂﬂudﬂlg Bﬂ@perhiéﬁ@ﬁﬂ{éyﬂﬁutylﬁiﬂ)&fcﬁlﬁ ﬁﬂdl‘lﬁhné:ﬁilmw indeldhe and
ant agoni st's i ncl udi ng [l xi mab 38

moligelone elapsea pbanti- p‘i’)’@ @wragentsabetapmm soipivdes risperitosen
dX}ga%llng ?ec%io%?gnetalgo%]slt? Intn?sg:gﬂmé Pr%éep‘%? agéntjs S; %‘Hlaixjrec%)etg; S

- antagonists, SHT2A/dopamine receptor antagonists and partial agonists selected from

olanzepine, aripiprazole, risperidone and ziprasidone.
56. A pharmaceutical combination of Claim 25 wherein the cognition-

enhancing agent is selected from acetylcholinesterase inhibitors, including tacrine;

muscarinic receptor-1 agonists, including milameline; nicotinic agonists; glutamic
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for treatnment of irritable bowel syndrone sel ected
from Zel norm and Maxi -K openers. 30 60. A

woheosmasmeut i cal conbi nation of O ai m 25 wher ei RCTHS2004/042820

ot her therapeutic agent is selected fromcycl osporins;
cyclosporin A; anti-I1L-2 receptor; anti-CDA5RB;

advlid recBior MBHUIaoER3 aﬁﬁﬂctﬁ%) his- s@@éﬁed $£488m and
anti-CD86; -211- WO 20 3761 PCT/ US2004/ 042820
neYSEResiam. ant i body OKT3: agents bl ocking t he

i nteraction between CD40 and gp39; anti bodies

specific for CD40 and/or gp3 9; CD 154; fusion

proteiss CoRphhttcOstichl @mbiht ANUaBP39 whElhOi@ agent used to
CD8gp39; nuclear translocation inhibitors of NF- gppa
Breaf dlidheimer’s deasseyaplthe agdnt nsedgoltatatagpiivedssorders are selected

rolif ratLvea nts seggﬁ]géedfromS met hot.r exat
Ash b Sose Rtarere e | GRORERast Bhiiast: et
Gt irhilorg SK ﬁﬁhﬁéltb%EkHSOMa%¥ﬁlhbogf d@?ﬂ@@N S Flocljrers

cycl ophospham de; anti cyt oki hes sel ecte rom an
or |L-4 receptor fusion proteins; PDE 4 inhi bltors

i nclu | 0 an PTK i.nhij bitors. 1 1..The
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characterized by reduced metabolic activity or reduced
antibodies or soluble receptors including etanercept; rapamycin selected from

sirolimus and Rapamune; eflunomide; prostaglandin synthesis inhibitors; budesonide;
clofazimine; CNI-1493; CD4 antagonists including priliximab; p38 mitogen-activated
protein kinase inhibitors; protein tyrosine kinase inhibitors; IKK inhibitors; and agents

for treatment of irritable bowel syndrome selected from Zelnorm and Maxi-K openers.

60. A pharmaceutical combination of Claim 25 wherein the other
therapeutic agent is selected from cyclosporins; cyclosporin A; anti-IL-2 receptor;

anti-CD45RB; anti-CD2; anti-CD3 (OKT-3); anti-CD4; anti-CD80; anti-CD86;
-211-



10

15

20

25

30

energy expenditure. 30 -212 WO 2005/ 063761

PCT/ US2004/ 042820 65. The nethod according to Caim
weO2p05wiagteei n t he di seases or di sorders are psychiua2ou042820

di sorders sel ected from substance abuse, addictive

di sorders, q§pression, anxi ety, mania and

s‘Eﬂﬁleg%ﬁf%fﬁ} dy OKgl; agenteblaeling dre inteactinp betverR DAY and gp39:

>

GREBbd;l ' ne [;apajrment, jncludin

RaBhAL ety G B BEARY Crl B8+ b Ruiseisn o rustad from

ALRHbamkgp3s; COUSRASDSgE BB ucledf MA¥RITRENh InBS%toANSF NF-ka aB
ttention deficit disorders; neurodegenerative PP

e [gox ispFraTalize B0ld @E@eas@,; al_li@relixfﬁadtiva rag@it_ﬁ K@lecﬂ%tﬂﬁom
GhaRb e na,; ot ensi on, . henorrhagi c and
endot (%%lg%f ?%%66 g%?ﬁ%%% Y ﬁ‘é‘%%éﬂ“gﬂ%i’h%%lﬁt% n’é’if%@ a@ydetoig drugs
selatted Goonazathitiriease cylbslosphah B a58: gf&kﬁ, akob..

di sease; head traung; yan%ﬂfogge- re?a}t%g coé%%{k?é\}geldgmmamm"L
ge -t ecerton fesioncpafsiniss BB Eabiimhitiietwintindire oA refl svasak an
ﬁ}?ﬁito‘?sq in need of treatnent a therapeutically

effective amount of a conpound as defined in daim

24. 15 67. A nethod for the treatnment of diseases

associated Wi th dysfunction of brain dopam nergic
syst efb i n&hegiehydracdiilingdn Claifi Bk agereinthe R8RS Fisorders

. disorders, .which, c rises admnistering to a
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hal | ygi noggp ﬁletﬂolaha%éoarﬁ%nsg’to Claim 61, wherein the diseases or disorders

are obesity due to genetic or environmental causes, including overeating and bulemia,
polycycstic ovary disease, craniopharyngeoma, Prader-Willi Syndrome, Frohlich’s
Syndrome, Type II diabetes, growth hormone deficiency, Turner’s Syndrome and

other pathological states characterized by reduced metabolic activity or reduced

energy expenditure.
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syndrone (ARDS); inflammatory bowel disease,
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gisgrders, sdih qompsisenadsniojstaring tondnBehalin specesmaieed of
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FROOICHE) OB shoat B bbbt oiomon deincd in Clam 24,
hypert hyroi di sm such as Graves' Disease; Addison's
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injury, which comprises administering to a mammalian species in need of treatment a

therapeutically effective amount of a compound as defined in Claim 24.

69. A method for the treatment of substance abuse or dependence disorders
in which substances of abuse or dependence include alcohol, amphetamines,

amphetamine-like substances, caffeine, cannabis, cocaine, hallucinogens, inhalants,
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pal nopl anteris; Pyoderna gangrenum Sezary's syndromne;
atopic dermatitis; system c schlerosis; and nD[phea, .
VP e ntpids st neiehifline splentyrdiding-like dmnmmg?ds;ﬂ;c&ﬂ@é—lh?pnoucs,

[ r nt a therapeutically e ctive

i T R e e A
rsebstatet of atule, WiicktsBpiised hdiniidt Oarl?ﬁaﬁjhﬁﬁ%‘ gfecie& in need

i ncl udi n arthritis, 1nflanmatory bowe dlseas an

&E {5 @ therapeuticallyresfobtive dngquonhf & bomponydrdssefined in Claim 24.

adm nistering to a mammal i an species in need of
treatment a therapeutically effective anmount of a

conpoyod asThdeddiRgitadeBrdih o8 69 whiRin the substance abuse or

dependence may occur without physiological dependence.

71. A method of treatment of drug or alcohol withdrawal syndromes and
substance-induced anxiety or mood disorder with onset during withdrawal, which
comprises administering to a mammalian species in need of treatment a
therapeutically effective amount of a compound as defined in Claim 24.

{

72. A method for the treatment of leukocyte activation-associated
disorders including rejection due to organ transplant, acute transplant, xenotransplant,
heterograft and homograft; protection from ischemic or reperfusion injury such as
ischemic or reperfusion injury incurred during organ transplantation, myocardial
infarction, stroke or other causes; transplantation tolerance induction; theumatoid
arthritis, psoriatic arthritis and osteoarthritis; multiple sclerosis; chronic obstructive

{pulmonary disease (COPD), emphysema, bronchitis, and acu£e respiratory distress
syndrome (ARDS); inflammatory bowel disease, ulcerative colitis and Crohn's
disease; systemic lupus erythematosis; graft vs. host disease; T-cell mediated
hypersensitivity diseases, including contact hypersensitivity, delayed-type
hypersensitivity, gluten-sensitive enteropathy and Celiac disease; psoriasis; contact
dermatitis; Hashimoto's thyroiditis; Sjogren's syndrome; autoimmune
hyperthyroidism, such as Graves' Disease; Addison's disease; autoimmune
polyglandular disease or syndrome; autoimmune alopecia; pernicious anemia; vitiligo;
autoimmune hypopituatarism; Guillain-Barre syndrome; other autoimmune diseases;
glomerulonephritis; serum sickness; uticaria; asthma, hayfever, allergic rhinitis and
skin allergies; scleracierma; mycosis fungoides; acute inflammatory and respiratory
responses, including acute respiratory distress syndrome and ishchemia/reperfusion

injury; dermatomyositis; alopecia areata; chronic actinic dermatitis; eczema; Behcet's
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disease; Pustulosis palmoplanteris; Pyoderma gangrenum; Sezary's syndrome; atopic
dermatitis; systemic schlerosis; and morphea, which comprises administering to a
mammalian species in need of treatment a therapeutically effective amount of a

compound as defined in Claim 24.

73. A method for the treatment of inflammatory diseases, including
arthritis, inflammatory bowel disease and autoimmune glomerulonephritis, which
comprises administering to a mammalian species in need of treatment a

therapeutically effective amount of a compound as defined in Claim 24.
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