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WD 2007/ 150026 PCT/ US2007/ 071895 PURI NONE DERI VATI VES

AS HW/4A AGONI STS 5 This application clains benefit of
w@eioonstoge t o US provi si onal patent applicati onPGEUBZNN7/071895

no. 60/815,935 filed June 23, 2006, and to US

provi sional patent application serial no. 60/922,924

filed April 11, 2007, each of which is hereby

incorporated in its entirety. FIELD OF THE | NVENTI ON

10 The present invention relates to agonists of the

HW/4a receptor, conpositions thereof and nethods of

usi ng the 3R ronary
artery di sease(%org%% ?ée nu%@%%ﬁg%ﬁge of

death in the Unlted 15 States (Nature Med 2002,
lgolsgeé) 1ca ]01’1 C aninexene %IFOQIt}ggd?gr@oOqflsﬁolilllsa, %)a ?n? app%%on serial

In en
no.pdﬁ(}/&]lScmégﬂile(alJurm X exwes and mUSdpmglsmmummﬁahppjmandm giridl no.

st.asi s, ang. i-nsul i esi st ance/ di abet.es. nel 1itus.
Rl e SR T A b S T
three primry conponents of plasma |ipids, |owdensity
##ﬁ roteln DL) hi gh-density |ipoproteins (or
F1 )Iwgﬁng @ﬁ%*ldes (or TGs), are causally
assPE ptREt M dnloRR1didieo PERRGNSTIYHMO44RY @ Pcompositions thereof
at heroscl erosis and CAD. Along side other risk factors

andsethodsOf uBE the SYBE-f ami |y history of CAD, el evat ed
body- mass i ndex, hypertension, and insulin
resi stance/ di abet es mellitus, elevated plasma LDL

BAGHREROUND OFCHHEINYENFOMN s and decreased pl asma HDL

' eV@&%nJ}g\éﬁe&eﬁ&aQe(fok eh)as tﬁ@h&ﬁbe@ %59 OUBREWbAR if iRKUnited
factors he National "Chol esterol Education Program

Staey &NﬂturlerMad A0 SP3RN2G2).| ThevomRtiaTRnd plogregpenjofCap Bitgvolves a
h
corﬁ]ﬁ?é%\?%ﬁlta? %et\x;legﬁ n?u@t egl%é%%g%a? o\éessés G AR % 'nﬁamma‘uon lipid

on strate I frpact
hmphmgma mwpmdﬂtmnﬁammmﬁmmasswwﬂhwashﬁﬁmﬂQChmaﬂsmnuEHMNenow

shawh CfHa‘[ the t(ﬁ:lge%i 7 a{r]yc%n}%rogef\n?s ntg)lasfh %sﬁé&é%epsﬁéﬁiptalﬁrﬁbeén %OF LDL),
h1ghhlen$1lyelipbp1r0§hrms(er H?ﬁ) |$11n|d mlirglweahd:sy(os Tk ), are daosatlp@ssociated with
nol ecu r,ox ut a co
the R T et TS ST Ot St kO RSk SR il Fr e as
poﬁﬂi\& @(ﬂlimfehistolry/ ofi OADDIicteodtsd Modi-Rfasy aﬁde;g | hﬁ%ﬁ%ﬁstaﬁn insulin
este n esl| S ta 4 .
ros Pl T SR LBy LBE e g SR gecreased

plab!rﬂﬁ equl RUEIR Gatchigech Qbficd G Phaor daRiid\asculdr ¥R fasorey ItheaNational
redu0|nﬁ the release of LDL into the circul ati

Chsalgst%{olnﬁﬁw @} Bpyprany peuld (Taeatment | Fgad 1 (NGRS 4 IPo%r‘ﬁ‘rﬁd Cardio
2069 912”@1—9@5‘ AEEHEE, glE'tﬁ&?utlé—%&&ﬁ@@ Bt dt@lids QRS té”%&@%hese

and triglycerides % producing a reductron in the
plag_mq/\b)lg(ggmpq_@g‘@% v&ptljp;s those that wderbig gnsulin resistance are of great interest

to the medical community.

In terms of LDL-lowering, drugs of the statin class are structurally similar to the
molecule hydroxymethylglutaryl-coenzyme A (HMG-CoA), a biosynthetic precursor of
cholesterol. These drugs are competitive inhibitors of the rate-limiting step of cholesterol
biosynthesis catalyzed by HMG-CoA reductase. Mechanistically, the statins lower LDL by
upregulating the LDL receptor in the liver as well as by reducing the release of LDL into the
circulation. As a monotherapy, the statin class of lipid lowering agents can reduce plasma

LDL concentrations by 30-60% and triglycerides by 25%, producing a reduction in the
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i nci dence of CAD by 25-60% and the risk of death by

30% Statins do not have an appreciable effect on
woiRhoz/180eechani stical ly di stinct agent, Ezeti nP@BUS2007/071895

(Zetia, Merck and Co.), also possesses the ability to

reduce plasma LDL, however it functions by inhibiting

the absorption of cholesterol by the small intestine

1nc}1/deﬁ'cea5‘tt @QWB%@SC%{O% Bfd Wqékl of ﬁgﬁlﬁ’tb?r%'f% ( RS 2(9)050‘[ have an

8132-8 . Monot herapy with Ezetinibe typically
apnrm@évﬂ%efﬁqgt_orbﬁmo%\ m¢shemstisellyvhistince egang rizatimibe dZetias Megck and

Coztﬁbto Iﬂ)'sse %“tﬂgaalbﬂﬁf%%&dcg:ﬂga I DEX ﬁ&?&e?ﬂ? f% cto‘§nsvﬂ 1Hh1f>1|'ﬁﬁg the
tins, ovvever as a negli e er P

absptpgisme Hllimlestvml b tt amalhteséine haveltgomsuhe@ﬁ thie ri’]ﬂ%@tLlowceptor

(PI?A%%’(%SE‘ § (;)j1 g}.;)ei %’lrﬁ glg[rorelérj[ﬁeor?py \)&E)fﬁ}REzeuB}hlg‘e tag ?ﬁﬂ/ ngvg'rs igfL by 20%,

hoxeemépwhm co-fbhraulftiedd with estaﬁm,nmt;mmxi rh;ucndr@ camevrcgals&()ﬁfg As with the

d t h
s P S F SR b B it PR otei n 11 pase
andwhéd lslﬁlhfﬂ@ ceﬁf balidcd ndesdfimpgodlonpoRuatisd fighckilides( BPAR alpha

e, Bt et WS BL et EBRERE L o ifon o

inctedsifg lipb16ad ancs&mﬂihﬁsontcﬂ‘ tEHEGEEidEEiclh Ipﬁﬁﬂlas FromQ ISR By tivating
| evel s. upwards, of 40-60% Interestlngl the fibrate

lipgpyrofeia I‘BFSGI and regupiggeiodpeion of grolinprigte s ¥% (3hgaiiitor OBUPoprotem

lipsk gaﬂnflﬂa/g ane REL HbraRN Fm&al@{qr{cap%bo@& Ha@ WG éh@% 1ﬁQincal
Yoincrease). Currently, the statin class

stufhgw cieﬁffaWW tfléwrﬁlg levisls up@RFS (0§ ﬁgﬁg%oflnterestmgly, the fibrate
claQAy@ﬂ Tig2d-ARH0iRe LRRK BIRY - haPaSRLJS:, besisHRshRBié@lon both LDL (20%

reduction in cardi ovascul ar events that have been
redgetivneysld ik ( W% HWicwaseher apeut i ¢ approach, however, the

car @ﬁr?enﬁlgo{h%cgtﬁtﬂp cfalékato 'L%Lafl&&{rﬁ\gdageht? I%Hlta Ih€Nhe cg%erstone of

t hese rapies Is Y N 'S now cl ear
d}’SﬂlhaltmtahthplapY eDeshitattharubs@orial a¢cglettl@xjmt @rdignas@ides evedDL that have

ester. r I [ .
beeglra]cl?ilngﬁetdev&élglr tg% tfterf eu{lé %q%:oacﬁ] h.i)%e\rf@htﬁg {Fﬁerﬂg%téét%g atha]t 1sba[ftéorded
to paicdatly thhst thhlaplei e stelbircbmpleteo Eflﬁ aotvi aledrythataherepics that are

tar%eée;‘glg%é qatgrlﬁg il%eﬁhg \?gt]z:lio A d?rﬁggf ? et S \é ma%‘ml%ng patient cardio-
proaatchaf OSId:ieedsIﬂ)ys |t1$erap|§y SADaatd QlﬁteSthatShn;I thetabﬂitg tacaﬂiécuvely raise

i.aci.n P n cotijnic aci
cirqulgigg tlavg St%el %‘PP{P“I"H“ % &'h st “Pl?fo‘ﬁ%‘ﬁ Progressm of
athgpSﬁlécﬂ@Srgslwin (IeADan‘??rﬁsf B hid3tific htﬁf([l (Biacig h)y $1tﬁ51n1&55N1c5)ﬁn1c acid was
- ) s effects ar the no ad-s t.rum of
ﬁrSéﬁ@wﬁvg?Ol laeff Ev lingeroLgyy profi fl%&m@ﬁlgﬁcl}“i egﬁlngr%w?l@%?@phys
19452G436%-585. Wal |eff@§ts laRWBHET ABst CHrbMpasthing oP la@$ MRailaBle therapy,
169 .and triglycerides (38% . The clinical

eff%qtlgﬁw%&&é@lolﬁv 1i28-3070 - tl?‘l‘j‘?ﬁn&?ﬂrﬂ}'lﬁtﬂ%g Masgnageln (16%)

and BNBREGRS I( §BI‘A5U| Tﬂepélﬁlclaﬁglglﬁﬁ@inb@ beals &B&tﬁép%@trunll QctIv'ﬂ? has been
nost” recent ARBITER 2 (Arterial Bio
revnﬂ%@tm@aﬂp drgoeliniqabstyyiesnt vk maﬁtfr@@tltsx%BITFEé?d% cAiggial Biology
forq] %t%%(ﬁbn %'f &ﬂ—eayﬁr&fm&tt Eﬁ'%ects%g @c{u&lﬂ% aéﬂo‘l’égte?&% Ta%ilog et al.
atients on statin therapy were
Clrﬁldﬁd@lrﬂoﬁéd 19c35é2{3ﬁb7r) stu,dy,a@ew o statmOerapy vesce eandendized to either
| ) [ a .
plafBoriR 0 Sltthall el ARP AR (SR K OPAEHbAERIAN Parcnr
recsivpgi hiaciantxhgeed e:awtusmcad:larsmgmﬁlcamntdecmasmenm garotid intima-media

thickness, a validated surrogate cardiovascular end point. This study also revealed a

significantly reduced rate of intima-media thickness progression in subjects without
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t hi ckness, a validated surrogate cardiovascul ar end
point. This study also revealed a significantly
WO 2waas2¢ at e of intinma-nmedia thickness progr eRGI/08200T1071895
subjects without 2 WO 2007/150026 PCT/ US2007/ 071895
detectabl e insulin resistance. This study indicates
the inconplete cardio-protection that is offered by
det§été'ﬂ;lé {hsﬁlntefe%%n&n drigy %H?%dlé%e@sthé Hl%OIHﬁlb’Jf:'cta)/dl(pf)rotectlon that is
nicotinic acid in reducing overal cardiac risk in
offtred\fbm@tlp ghdremt and sphsthrsiafes dlot Pty Oé@n®t1m9§01dee rredpsing overall
I y lipid profiles for over four 5
Cmgléﬂé ﬁl&yﬁﬁﬁhggﬁgélsn1of action of the conpound has
r endhredicbamigetiy h@bbceunr wed ictinipadly ﬂoon@hfyblandl pkoidearfot betr four
t t i ni e
dec&& %ese Janist Cuf o ng ndfslyats emaan(l:eid argflfsfﬁ%sc)uge hhas long
beaarinbwh itlmohgutd wica@mid acid qumgsesﬁlltsr Bita myﬁ»onmé@reamjn|cncdl%@ free

fatta g&l?%é@s a’h%ﬁ F?tég%q%/t Ifq agFlVl ne rﬁr&t;lg/}pgt@es!' | F g9§0 10 %F nbedlated

by adﬁmﬁﬁan&aempfw pinRsplat gocrease id' intbacebyiad ¢ AMPASRNHS | IAIMEP or cyclic
ries et al

o3OS B Tyl L LA L0 55, B Bt Ll Rkt o

FEBRU clthe 108111801 1G 40 ThisRGPo P ANG WS fitREd hhEthe Uﬁlbﬁ@i Gijo
ertu55|s toxin sensitivity studies gAktorles et al.
GPEBmsupling Ve erifiggasing B@ﬁusg@ oy senyiffuity dutiey fAKiHSS $habFEBS

Let%eﬁ’éa @983' @56’“8‘8@25 ml"ﬁe @@htﬁic@ﬂld?ﬁéﬂ'@eé‘iﬁ& ﬁ§ot‘ﬂ’ﬁc L8 bkl F6€on the
0se and l een cells confirned the nenbrane

SurFa%@f H BPSS aaﬁdple@r fohls gonfirgef ghe mepbiape awﬂteélé 14Ad rfwed. using

[ I
mo%l{}gr g%gé'ecﬁﬁlﬁﬁe{é %L@Ngkﬁ‘&n Qéuﬂélpg]og Ql%iféhgftor ﬁsgﬁ (iorenz.en '|§tt1 Ials Mol

Phagmp06t e3%h 3fedd At ddis Gureatein msdiated; @tlala:tomptaytwjfy of nicotinic acid
Wag] Iu%(att{op{vs:o a&lcl&jes tg\@(fenHﬁfe&dfc‘l’lﬁra&tg\@zedlﬁfcﬂﬁ?csacﬁcp aﬂ ?ogg'ﬂgé {nthrms of
an ana t

characterize nicotinic aci ogues 1n
theirhéherapettier pgfeniial. Fymile,ntm 003, Fiwal ihdependen2 @BBps tsimultancously

puﬂl{gge%,pt?lg %?0? nggorfoa%psl'%l’?anaa o cglgpggdjué:l?&g, %@é‘a%&ﬁ% 4 atha?W ]S%i601 Chem

206 223: 9869-BBM TOhamet 2008y 1\/222‘182009,8@9}598'54) wihurbalriodseto nicotinic

2003, 9. 352-.355
ac@ \xgtgt ) %h & ]fo g a)r%u‘tt%ds ﬁm% S tPr s( g}low’astosbre ee&prefsgg in adipose
tissiibliaBd sEcaptad bivds t@h@vwml}t @1cbtemex¢m elag athoito tmlstrmsmally related

oo Y S o A SRR B P o QLB SR Bty i
thatl@dveViRth viRde db@dicnd adl (Re@ben loakol0g SF ymmvmuﬂh@gp ki lhbmblogous

adj pocyte anti-lipalytic activit ce__that
reopBB A ITES AP T B AR P F%é?%lc%‘?%%ITSQIOWFHWHE currently

hy;{oﬁiéﬁﬁaecgbhatbmc his¥Rhie GeidSantil1HEBME aB@ily0lR bhRA| oht th&b&RbadidH 6f this
ci d-dependent FFA reduction and TG | owerin

hlgé @Ffrnétbf R RGN o trrwdingd 2 dpagese H)emﬁa'w@@elﬁrrﬁ@”%@wa subsequent

atté@Rition! dfna@hqydnlege@ﬁivb\n L% S%éﬁ%ﬂy olﬁectr&%ecﬁ&ﬁﬂo‘é%'hﬁ@lyﬁé output
this high affinity , resulting i

resyléscip @geduciion inmrﬁ@l@@gl Eﬁﬁaﬂndowﬂrremdlag sdveegie h@patlc TGs, very-
lov&aﬁéngf\'ty??io(gfec ,hﬁlrd ¥ ﬁ@l‘ﬂc?e‘a%’ &3l l!:\!'eﬁaﬁeﬂﬁt@me from an effective

act . r ase adi pocyte |1 polytic out
redpeson| of sholestexolrastgu trpisdan prafei jagtevity alue ngdqcFEAsealr?daléablhty of VLDL

aa%&%!ﬁﬁ@8ﬁ%ing reduction in hepatic TGs, very-
Beyond impacting lipid levels and lipoprotein profiles, FFAs play fundamental roles
in the regulation of glycemic control. It is now recognized that chronically elevated plasma

FFA concentrations cause insulin resistance in muscle and liver, and impair insulin secretion
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| ow density LDL (VLDL), and LDL. The increased |evels

of HDL arise froman effective 30 reduction of
wW@bwasmes ol ester transfer protein activity deEI/Us2007/071895

decreased availability of VLDL acceptor nolecul es.

Beyond inpacting lipid |levels and |ipoprotein

profiles, FFAs play fundanental roles in the
(re%@xgé’d RADRILS o1l YGeictinCHAL rz@b4 5!;19 Q . MRWEEE QBN &8 htions in

that chronically elevated plasna concentrations
plagray EBA careenirgtiong s¢nsingiisess mtmarmmdwéardmi ¢anieat; thiggen have direct

L, 2
negg O s o3 (b RB R, Sfhne A B bRy pn tyer, increased
plagma €FAn leaPri@ecceRO@ed, lif5& ox@atih) and| agetybi€eh @pcmﬂﬁt@n the later of
whlch%tn% la&): ﬁﬂelraﬂ 11811t|1ngps eé)sF(ltfo'gr}]l ]gaﬁi{% ’%ptcig]saegorogcglﬁtl 23% It ncr %a% long-
term@pd}slurbetodléveteﬂ §FARN hanbethni showe ce phyiir the doalcelty ahnhq\/ to secrete
se Lral iV i ncreased | asma. FF
ins b oble AR RA s o e s E G TR E e B B RiraTisue P
rel@se Ewb@ha@l’ﬂrlvbhef ihatuﬁderlgffngiipaml(@bssh ityp¢l At@Betédhand strategles
rate-limti steps for hepatic. productlon
oS b isha Ao crdmt o atsetiiaer VB 8D PG THESe in
imReEng SHAWA sbﬂblti\mpadnﬂ ToReriebRog &lllcose aRblk iih Ypatiénts with type 2
secrete insulin in response to glucose. This data has

dmﬁwcﬁgﬁmpﬂé”ﬁ9$8pﬁe5|s that adi pose tissue FFA rel ease
i's @hepﬁt'ﬂ[{?ro&f HEJERY a&é al faeh}hbedﬁa&ﬂlbmwmghggg&ﬁ ik Rurrently
e di abetes, and strategies designed to reduce
hmp.tp&@y fqug fnag})(%ﬁmse Fbr?t g@@lﬁp HQSGHWHIAOU%?CI%?,ré\]/‘@]ulred to impact
FFﬁfrfeﬁgs‘é'aYlQ ﬂnBrol/Q 11?%&%&&5' Mo liBte SERNC L (1Y) ﬁMotﬁﬁLdamd is often
 owerin ucose | evels |nI£at|ents wtht 2
dosgil ab &P élsy mrdﬁdpua@hlgxbfﬁﬁ@ﬂ% apd ERy picpiinigy agidl (Imawp) mtfzplcally
| r . LS ... .
00381y PaDFRO LG SLEFRL NS R i i e
hemtogcncildiuyc aﬁne @6 gesmaifn met@bxthcnputeaéwrdniacnmicr eqdiiy ¢ fogmation of

mci)t%%lg&e zllécgcgﬁe(edl VgS PR{ %ﬁlgvéa (E:;(Il:e #%g&gaﬁ%l;ﬁ{ﬂi ;glevated liver
tram:isamedseawbl@h @glllemlyto |hapam|c dgsfunomomciﬁhlemlcetﬁfm patiqp,larbrrmio‘tﬁﬁnatic

ni cotini Nlas e
for B Ra Tt o ARl i Kb PoniSTRS: S yine e
1n1ﬂiut10®t0fntherap3m dThiREridgly ,dosdd e@xambmm cicldy areQnodddted ath severe
o i,c route for n

t
orf B R e SR Dttt " RA o Rrea e feoi flashige when

on N@Mobﬁﬁﬁe afigan \olwliﬁeiﬁﬂlle at.ecb\whd frug Eﬁd/ ais&ﬁltﬂélha‘ﬁ?ﬁ of therapy occurs in
transam nase 1. C can to epath yS |on
20-4fjjeg0 aaéevegw i NIESRAR,| W{E‘E%FFIW’IBP% Bnelpgicred z% ion time, still

posSetSdsaiaNAGkhif @GR PTITUbFrb:0R8teBNA0Y,C 2l t Gisl s tihespReest the
to nDnltor 't ver enzynmnes durlnﬁithe initiation oF
recompeRgdsgl dosipg Fegimay; th 1&%@@% taking AYigspn #lpee With an aypgin after a low-

fat 38RRC FBliRH nolilic S8Y 8K BapyRIHRR tAAMARNIFY PBOLAL £dondition whereby
cutaneous flushing. Virtually all patients experience

fre¢ fatfy laFiddevrbieatc n@mdmamyc@pprmsed theougheut thgr dasegrregimen, Tequlting

1n52) o_rﬁg_)ﬂ(')égi/cs)agd’fryl n @Qé?:tt ME\%Q&J %5]1 OfW1 hh%n‘?eﬁ}ﬁte%f%%e%doﬁmc acid

e exhi biting an
thejapg r thsebpug @leomen@n ist jongreat g](lat |dk111y FFA AUCs are actually increased

after therapy. Such FFA excursions can lead to impaired glycemic control and elevated
blood glucose levels, both of which have been shown to occur in some individuals after

nicotinic acid therapy.
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25 possesses a flushing frequency of approxi mately
70% and this is in spite of the recomended dosing
WO e@7men02¢ hat i ncl udes taking N aspan al ong wi RCIT/HES2007/071895
aspirin after a low fat snack. Fourth, nicotinic acid
therapy often results in FFA rebound, a condition
whereby free fatty acid |evels are not adequately
su p@fvﬁéstﬁéj 111‘&5811911@@%%&&% 288sh %dﬁl@%é@ﬁbeofaﬁ? h’éofnizﬁl%) HM74a
in a conpensatory increase in adi pose tissue
receptpiodngsits limigeticns, navel praele moddceles éemr@éttp gy gedmgehanism of
ol BREYDGer Aty bf NAdL, LDL, T
nw%@ﬁfga%E&Bgfks a?g agtﬁgﬁgg&ﬁﬁc?%gsg%%v ?%%u& herapy. G
andSHEA ﬁﬁ@acexwhﬂes pondng advdrgadftcts suvpadsr b&pa@thwm and cutaneous
flus %EL cg\?tg 1es argte%wsont%d @ %a\% éilgn(%ts canJ[ 1mpacts be‘yggd Iaiys%mdemm to
1nchlﬁib Hl’SuhmteSl@ﬂandeL hypatgbdeﬂnhem&kmsoc@téﬂ@yﬁcﬁ@ﬁésl&@ﬁ%e of their ability

CT/ US2007/ 071895 ance. of. ni cot
to glé)r ﬁls rg%ua},‘r[{c)laurle yer rpéastnéls e |1%\‘fe ydlgg tth 6151g I}Mlzglo lePle present
inve@aps difeceddo thes, 4d Wﬂllzatolﬂ&ﬂﬁmpdm}meénds nral | ol ecul es
designed to mmc the mechani smof nicotinic acid s
action on HW4a offer the possibility of achieving
SuMMARY OFOHE EDVENTEON and FFA efficacy whil e avoi di ng
adverse effects such as hepatotOX|C|ty and cutaneous 5
f 1 uS gFentap Rt hIP Elf e e ia oS HKis Of Fmia e
significant inpact bhyQQQ dyslipidema to include
insulin resistance, yp glyc a, and associ ated
syndronmes by virtue ot ility to nore
adequat el y reduce pl asha elﬁzduring t he dosing
interval. The present i IS directed to these,
as well as other, inportait emds. 10 SUMVARY OF THE
| NVENTI ON The present |ndent|on provides, inter alia,
conpounds of Formula I: Y-N X ZNHN-R2Z ONNL
or pharmaceutically accegtable salts or prodrugs
t hereof, wherein constituent nenbers are 15 defi ned
herein. The present i nventi én further provides
or ﬁ%%hﬁéaﬂ? %C&B{nge' 2l ProfREP %%f Af ek R colsAUBRE I'nQerers are
and at | eaSt one pharmaceutically acceptable carrier.
defingd hgyeiwsent i nventi on further provides nethods of

”Ddi"llleaﬁljeé?—:gt iVE#Rn rf@l‘ﬁ%?‘ppcfwd% tc!?mfi’osmons comprising a compound of the

invention and at least one pharmaceutically acceptable carrier.

The present invention further provides methods of modulating HM74a receptor with a
compound of the invention.

The present invention further provides methods of agonizing HM74a receptor by
contacting the HM74a receptor with a compound of the invention.

The present invention further provides methods of treating diseases associated with
HM74a receptor.

The present invention further provides a compound of the invention for use in
therapy.

The present invention further provides a compound of the invention for use in the

preparation of a medicament for use in therapy.
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conpound of the invention. 20 The present invention
further provides nethods of agonizing HW4a receptor
wWho7gsne@act i ng the HW4a receptor with a conpRChuSh7/071895
the invention. The present invention further provides
nmet hods of treating di seases associated with HW4a
receptor. The present invention further provides a
DESATR W WESERIPAONVENntion for use in 25 therapy. The
present invention further provides a conmpound of the
i nvEl present mveniive prevideneiniep uBpagoatponidsofhieh are digetisiear partial

gt YyseR P B0 adAP28 PEliHP2P UL 8RN

ag%@#%ﬁf%ﬁﬁ@%&%ﬁi%#l%ﬁﬁ%ﬁe p?e§%%% ?%véh??gﬁﬁérgv#%gé,gé o
cariliovasrulad digases.opoeongsundsicehhae &oagdmi:st s or parti al

agoni sts of HW4a ang\ﬁfe useful in the treatnent of a

variety of diseases/' sych as cardi ovascul ar di seases.

The conpounds can Rave kornuffa I: Y -N /11 X, 1 H \N

CN />R2 ONN LN orYare\pharmceutically

acceptable salt or prjodruglthgreot, wherein: a dashed

line indicates an [ gnd; X is N, CR3a,

CR4aR5a, or NR6a; 10 Y|is N, CR3b CR4bR5b or NR6b; L

is -(C-6 alkylene)-(Qtm (C -6 alkylene)p (@)q(Ci -6

al kyl ene)r optionally gubstituted by 1, 2, 3, 4, or 5

RLi, wherein if mand q are both 1, then pis 1; Rl is

H C-io alkyl, C2-io al kenyl, C2-io al kynyl, or Cy,

wherein said G -10 al kyl , -1 al kenyl , or C2-10
orfF RiipPetBidsershtb By LoniidPeatti it o 572 or

5 Ri&ashedlimeRali¢aseshabptionayiama, G hal oal kyl, or

ace%¥4§pg&%’8{mﬁﬁu9}&@%d acetylenyl is optionally

Y is N, CR™, CR*’R*", or NR®";
L is -(C1.s alkylene)-(Q")u-(C16 all<ylene)p—(Q2)q—(C1_6 alkylene),- optionally

substituted by 1, 2, 3, 4, or 5 R™ wherein if m and q are both 1, then pis 1;

R'is H, Cy.10 alkyl, Cs.10 alkenyl, Cs.10 alkynyl, or Cy, wherein said C,.1o alkyl, Cs.10

alkenyl, or C, 10 alkynyl is optionally substituted with 1,2, 3,4, or 5 R™;

R” is halo, cyano, C; haloalkyl, or acetylenyl, wherein said acetylenyl is optionally
optionally substituted by a substitutent selected from C,.¢ alkyl, Cy. alkenyl, C,.1 alkynyl, C,.
¢ haloalkyl, C1s hydroxyalkyl, C.s cyanoalkyl, Cy*, CN, NO,, C(O)R™, C(O)NR*R%, or
C(O)OR™;

R* and R™ are independently selected from H, halo, C, ¢ alkyl, C, ¢ alkenyl, Cy
alkynyl, C,.¢ haloalkyl, Cy.¢ hydroxyalkyl, C; cyanoalkyl, Cy', CN, NO,, OR? SR?, C(O)R",
C(O)NR°R?, C(O)OR?, OC(O)R®, OC(O)NRR?, NR°RY, NR°C(O)R”, NR°C(O)NR°RY,
NR°C(O)OR?, S(O)R”, S(O)NR°R?, S(0),R”, NR°S(0),R", and S(0);NR°R®, wherein said C;.
¢ alkyl, Co.6 alkenyl, and C».¢ alkynyl are optionally substituted with 1, 2, or 3 substitutents
independently selected from Cy', CN, NO,, halo, OR?, SR?, C(O)R®, C(O)NRR?, C(O)OR?,
OC(O)R®, OC(O)NR°R?, NR°RY, NR°C(O)R®, NR°C(O)NRRY, NR°C(O)OR?, S(O)R”,
S(O)NRRY, S(O),R”, NR°S(O),R", and S(O),NR°R%;

R*, R4b, R* and R>® are independently selected from H, halo, Cy ¢ alkyl, C,¢ alkenyl,
Ca.s alkynyl, Cy_¢ haloalkyl, C1.s hydroxyalkyl, Ci.¢ cyanoalkyl, Cy’, CN, NO,, OR", SR*,
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optionally substituted by a substitutent selected from
Cl-6 alkyl, C2-6 al kenyl, C2-io alkynyl, C- 6

whadooasdogs , C -6 hydroxyal kyl, C -6 cyanoal kyl PCT2y&2007/071895
CN, N2, C(O Rb6, C(O NRo6Rd6 or C(O ORa6; R3a and R
3b are independently selected fromH, halo, C-6
al kyl, C2-6 al kenyl, C2-6 20 al kynyl, G -6 hal oal kyl,

(GRS Ay peexyal BhorT oé®xanga (B)NR“R@ NREE NN ofe
NR%%%@;%&I%(% fﬁbdg( B NRRd (%S QA; Q%&@)zl% @@@(0)2@
S<0§9]€%“‘%Rd‘~%§&%ﬁﬁ‘@ t%ﬁ?‘%eny PO SRR R o

subrspmlted math| ly 2,sul3§t1b5ttlutt@ms lwietphndbntIQSel@tedfirosruﬁst CNUNOatGR",

CEOL A TR LR oSt W TR

NRNRm)NRﬂHd O IRAC(ONBRE CHIRARY, SRR ORORB(0) S ONRS, S(0)2R ™, and
S((%@ d, S(O) 2Rb, NRS(O)ZRb and S(O 2NRRd; R4a Rob
d R5b are independently selected fromH, halo,

Cl- B* ahkR1® ardGaddpead ckignydiccted GdnBHAL kyatill,, C,GhikGnyl, C,.6 alkynyl,

CreRioRed B & RRR O i (5 b SR S Lo B 551008
NROSO R, s BRI, Wﬁgﬁ’h@ﬁ% G’{I&'@égll(xﬂl)alke@(a@ NRLAny! arc

Ri C(O) Rbi ,
optg)(né)lm'bsntgegyvﬂfyl Fgldlor é@‘@sﬂ SNF@B@@?‘?W éﬁgom Cy’, CN, NO,,
ORS( SRZNRo) R C{@}N‘R@Rﬂl L 0)0): €8 LfC @br@“&/loc@Nﬁ“RFlkﬁﬁykdl

pt bstifute
NRS c<@%é%l5%<ﬁ>%&%§%f@3 R §@>§I§f@3 HOmE,
NRE¥O)) »LRRSRaL, C(ORol, C(ONRRd', C(OORa",
6 NRLRdi, NR Rd'. NRi C(O Rbi .

NRCR a@)}&lﬁ' mmdmndqn@'@r@ted fgpohb| 169{1@) s REnyl, Cas
a2 N c| a2 b2
g RS 12%9? T grang S GRS AOL FRb o

OCAPRERIRY, NI 6 AN RYGHIR . R 6(MRAIRGR WRCZC?)%R%(%F&
NRc' R 2 10
S((ﬁgﬂ%ﬂ(ﬂgcg@ @(ﬂg@?& &%g@iﬁ \Aﬁéefg)é’l ncsalld CI( 23 al IkyI
C2. Gy alakﬁ,rhpte,roaayidC}@R)aIfiyb hikd/Impydro@cealkglptdch mathcbnﬁlly subsfituted by
bst |
1 P AR Bgrp o el R b RO Eglkenes
alkgz}(}ﬂ))(RblhaloQQ(@ NR¢ NRdj ORGSR tJleac))RbtJ«:((@)}R{tf?Rd3 C(O)ORa3 OC(O)Rb3

OC@@( g@ G deéz}@A @%R&%%&O%%@ 5 C&@ﬁ@%@ S(ORR”,

28hi, and S(O 2NRc' Rdi; 15 R and RL2 are

| ndegende |y selected from hal o, 6 al kyl
al Kenyand Cooarg indgpqngpsly selestedstipmiapdy OarﬁéMYChégl e,

het&B@}?cloaﬁ{yp)e%hQO 1164 %ma{%@é%l byQ( ) ORL25 s%{lt@):ﬁbgld%pendently
?(}:(m &\I]g?@g% 4 aﬁ?o%@kengﬁ%zz 4 a%rli\;kiZ 1 4I\}|1§?0%11kc(ylo) (leg)tl Cy% CN,

NO,, OR™, SR™, C(O)R™, C(O)NR™R¥*, C(O)OR™, OC(O)R™, OC(O)NR*R*, NR*R¥,

NR*C(O)R™, NR*C(0)OR™, S(O)R™, S(O)NR¥R™, S(0),R™, and S(O),NR*“R%*;

Cy’ and Cy" are independently selected from aryl, heteroaryl, cycloalkyl, and
heterocycloalkyl, each optionally substituted with 1, 2, 3, 4 or 5 substituents independently
selected from halo, C; 4 alkyl, C,.4 alkenyl, C,.4 alkynyl, C,.4 haloalkyl, aryl, heteroaryl,
cycloalkyl, heterocycloalkyl, CN, NO,, OR®, SR*, C(O)R", C(O)NR*R%, C(O)OR™,
OC(O)R", OC(O)NRR*, NR*R%, NR®C(O)R"™, NR**C(0)OR™, S(O)R™, S(O)NR*R®,
S(0);R™, and S(O),NR*R;
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S(O) NRo2Rd2, S(O) 2Rb2, NRo2S(O 2Rb2, and S(O) 2NRo2Rd2;
Cy is aryl, heteroaryl, cycloal kyl, and

whedoenswye! oal kyl , each optionally substitut edP@lUSDO7/071895
1, 2, 3, 4 or 5 substituents independently sel ected
fromhalo, G _4 alkyl, C2.4 alkenyl, C2.4 alkynyl,
C _4 hal oal kyl, CN, NO2, ORa3, SRa3, C(O) Rb3,

3
SR ﬁ%%%ﬁ&%‘@m%@@ AReRgsimac,

SCHmd‘HSGTd)} @&E@H‘R@ 1oy COAMY SeX(a i Pehagitl gnd SONH;
sel RCl ﬁq{ fa{ré)[ﬁag{e}{hentlg gélg&&laﬁ‘éﬁl @:Y CJL I&ylhal gﬂ(gl 16 a]%enyl

het er ocycl oa ional Ty su t tute
G, 3glkyvinyd ran6 CsUbdtictnreitt G i aﬂdl‘-; ﬁem dednalkgl Cssilleoyledr (Ezrac;lﬂhynyl is

opthonﬁl%i Tukgstﬁute(? lelif%)l 1% 2 gz%,yoﬁg \é;ﬁp MIGW e il%%/ééa%eaqrem halo, Ci
alk@( O). (Rhlde;nyC@) BlRgly1, Rt 4 halGaIRYIORadhy d@GYDKRDE, s cyanoalkyl, Cy’, CN,

RS b S e N ) Sl A S

NRAWOR)’®, arre* G (0oieRERUYENR Y (GSIRET SARPT, 8(0)AIRYIR®, S(0),R™,

NSt SbRa SRRt b wih 1, 2 5 aor s

subs®] R et R, agleRe ﬁﬁﬁﬁﬁebb’ndeﬁt@l s@ﬁ:tt@ai oM @ latkyl, G, 4 4
al kyl 2.4 al ken1\</ , . C2.4 alk G _4 hal oal k&y,
halgglieyl, Crreaflleepaty alkynyls @y gygloglt lhl&t%%@y%qt%aww lerpylalkyl,

het&l%éla@?ﬁy &Jﬁ%ﬁ 6%12’4%@{\'0 é%ﬂﬁﬂ%ﬁ(ﬁ@h%%@b a4 alkyl, Cy.6

halﬂﬁ@é@z@)@?ﬁ 8’(‘(5}%6 aryb(egyINg déﬁeeroaré( ferpysLoaligik arylalkyl,
het%Q)y}%h@@ Q?déauggalw? &Q%é&e?&@ﬂ@ylﬂ@ / %BQ&ZW&%@%@ Qith OH,

are I ndependently Selected from?O
cya@® arr@@ hgg, Cgakyl, @(XLIZHWIQ@‘]ZhetNPM het@@@@}qﬁwl @mkyl or
S}gc\l}'c' gg;p SOCH2, SONH, S2CH2, and S2NH, Ra and Rai
het 1 '
© i Hi)?ndently selected fromH G _6 alkyl, C _6
hal Rk, ar@ﬂldépeaaﬂmlwblpctemorﬁ HalOky gy, le@@l Ca.6 alkenyl,

CZ%QE@&% “gﬁ%y r\ﬁ% %Pelglssg d?/ 8l pti d#gf F@Oéi%gg T4 ulf%éﬁl’ W?(Ingf a?%'nyl '

optﬂqnaliky substitated @ll(th ubz i 4 weﬁtssbsmvdmp ﬁlddmmﬂd:rylyselb@@t from halont: 6
n

eGP B %ﬂwydcfa RETT e gy R kgm0 o

N(I;J\ORaS WS B cSlgtS Q):(RbGRaSq)OIé‘(NR% Bdm)}m md@,l\ﬁ{d d5

NR&%&%’%%%%% Q) CRAB SP s I s AR

NRS(s@))gRBSandmRo}QSRa@RbS and S( O) 2NR5Rd5; 10 Rae, Rai,

3 h d | ect d f
G B R i R PR ar iy den i decdam s Capgh Cre

hal@iﬂ@‘l nYJ.q all@:'h}’ll Cz &MEMﬁ'al‘W |cyclbﬁkﬁr RATYryl, heterocycloalkyl arylalkyl,
het'er o%cl oal het er oar yl al

hetgrpaiy gl W‘apaélwlalkrdn@ldﬁ@teé%@%kﬁé%lkyéy IWélPIL?W Saldmeraéﬁy}q Cis

hal§aﬁk3q %]5_2 e%lktyj o alfghyP ar)JI‘ alophiky] heté:garﬁ Rtk 8N oalk(R af lalky!,
al Kyn ary al Kyl; heteroaryl;

hetpr@@rg]aﬁ@y @y@gqlkxlqllﬁyla@r)he@m@yq:loalkylalkyl 18 optlonally substituted with OH,

cyano, amino, halo, Ci.s alkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, cycloalkyl or
heterocycloalkyl;

R® and R? are independently selected from H, C;¢ alkyl, C; ¢ haloalkyl, C, ¢ alkenyl,
Ca. alkynyl, and Cy?, wherein said Cy.¢ alkyl, Cy.¢ haloalkyl, C,.¢ alkenyl, or C,.¢ alkynyl is
optionally substituted with 1, 2, 3, 4, or 5 substituents independently selected from halo, C
alkyl, Cy.6 alkenyl, Cy.s alkynyl, C1.s haloalkyl, C.s hydroxyalkyl, Ci.s cyanoalkyl, Cy*, CN,
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het eroaryl al kyl, cycl oal kyl al kyl, or

het erocycl oal kyl al kyl is optionally substituted with
W@R)071500e6/ano, am no, halo, Cl1_6 al kyl, aryl, PCT/US2007/071895

aryl al kyl, heteroaryl, heteroaryl al kyl, cycloal kyl or

het erocycl oal kyl ; Rb and Rbl are independently

selected fromH, Cl1 6 aIkyI Cl 6 hanaIkyI C2_6

| 1 a5 45 ds d5 c5 d5
No%5 &R yéR ngﬁﬁl ; (b{]ﬁ‘ﬁ( eftﬁk I;ﬁ% ﬁi& ﬁi}lz R
NRf §( I\Bhe@(p)NBuBstNRuC@ﬂ)Qlﬁ t, ﬁ(Q)R ZS(Q?NR&R oS(@zR

Rﬁ t endently sel ected fromhalo, C1 6 20
NRS%E;% %gﬁgﬁo Eeny C2.6 al kynyl, Cl1_6 hal oal kyl,

Cl & lhyldd B yegbthg w1t1ﬁhe B a(tqnamomﬂllklylhey @y 2ttacii) formm 5-, 6- or

i G O L T A7 S8

indMROBEHIPsORAE] frGh MRDG,, s aB(O) R Reliy 1. 3(Q)aB&in$l, C.s haloalkyl, Ci

B2, 8, Ik g . o

C(ODIB’, 25 (et B ad Ry NRERENRPRENNRSCEDRE’, NRR%GMNR%Rfsﬂ

LB OB e U1 B SN TS R

het gt agyr!' g 1h&ép@hdeyﬂ1y se\M&&ﬂQ‘tdfh HaC g 4Ky, &, 8hkhikylCE, Salkenyl,
hal oal kyl , al kynyl , aryl, )
Co g ylkynyhIaRS Cy Wél?r@knoﬂa}dﬁl 6 aH%f% &eé%}%?”@éh G alkegyy prafaqalkynyl is

opthRhBy KBLHhERA Kfiﬁl 1, E)BCJI Qb kybsatuet ind@ﬁendently selected from halo Cis
substituted with

R S A RS R L A e I e e

Nd}e(t)ﬁqsoﬂw'o(op@ﬁ O N‘*Sﬁl‘b 0)09&504)@&5)@’9' 0RYORERRE, NRRE,
hete clga ar e |nd§pendent%¥ seleq%ed
NRf? r%ﬁ) 1‘@1 (HOANR /R T@Ii @(CPDQPoaS(@/)R SJQO)BJRaRkeﬁSQ)gR

(o3 eyz wherein said C1_6 alkyl, Cl1_6
NRﬁ%(?)? K%BX%Q)gﬁ, ényl or C2.6 alkynyl is

opt ordti aiuidyR $ tgsthertwithedc N atdm fo witich @ey 4re atiachlsd form a 4-, 5-, 6- or
)Sefedth%%?%? #@gﬁ %F ug %gﬁ%%ll? E)P%y tltu%g azﬂtﬁlgn%hq? 3 %Plf(s%ﬁuegts
. s e
hy a5 C c I\lﬁQS
C ((l%;u&mmomé 50((O)RRSRNRIRERS) NROB bNRG?SS(C( mélsgs Ras

NSRRI SORE A ROFBgerRerGp e

whi RA ahdRY 2 iedpbhdaiecideaximom U; C,. 15al,kyl6€1 @llialoaﬁ(yl Cas
7- menber ed heteﬁocycloalkyl group opt i onal

alkenyl Lo 2lkvRYs 4wk Retaroarsl, cyploatkyd, hgterqeyeled] arylalkyl heteroarylalkyl,

dldhﬂ@lﬁh@l@%ﬁi&h&% Esaligthifn oMhcRah Qid €., Q1k3, kY hal&disf C
CyaI kenyl 6eaI6%< nll@%@ hal oé 9;@ k% Yt ba e

Q?)é}?gﬂ)%ﬂl ary]dletg O%Iy%ﬁgé(qulwl he@gpcy@g@lkﬂ@yla]@@ageteroarylalkyl,
N g tutddl Samino, halo, Cy.
kg% ek N&Rd@mé}égs%p e RS pagaino halo,
alkKRE B fatyatimh 311, %@lﬁiEhetse@ylmzRémlagyb):Mkyl or
hetm%a@ngbS and S( O 2NRo5Rd5;

or R? and R* together with the N atom to which they are attached form a 4-, 5-, 6- or
7-membered heterocycloalkyl group;

R® and R® are independently selected from H, C; ;¢ alkyl, C, ¢ haloalkyl, Cy
alkenyl, C,.¢ alkynyl, aryl, heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl,
cycloalkylalkyl, and heterocycloalkylalkyl, wherein said Ci.10 alkyl, Ci.6 haloalkyl, Cs.6

9
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10 Rol and Rd' are independently selected fromH, Cl1_6
al kyl, G _6 haloal kyl, C2.6 alkenyl, C2_6 alkynyl,
W@ 7/Ty®26 wherein said Cl_6 al kyl, C _6 hal oal RgI/pUS1087/671895
al kenyl, or C2_6 alkynyl is optionally substituted
with 1, 2, 3, 4, or 5 substituents independently
selected fromhalo, G _6 alkyl, C2.6 alkenyl, C2.6

alk@A)}f )@;y lalky@ylrﬁ’ylh ﬁét%&rlﬂ/ k&(gll@alﬁ%%c%&ﬂk}h&i la@gl? Betero arylalkyl,
ety RRoB R, oeycdm&@lal soRyslyedy WQd@Hl\msmd@lo Cig

o TR AT AUV A O

het@thC)Rdﬂallafhd Rd' toget her W|th the N atomto whi ch t hey
are b 9 Ct‘t@d f tﬁwr w1th the tdm ?0\iv 1ch the gr%rﬁﬁ cthg(‘i‘j forma4 Y 5-, 6- or

heterocy oup op ional 'y Sub
7- rﬂgmtmred&eﬁtubyctloa:lkbergtcmp, | ndependent ly sel ected from

nat e R o iersedRo iRl it 1 Gy i Koot Sy

alk @], NQRIkyRaEryl, BRaGary e QNG lﬁe@cwﬂﬁﬁd@wl%@ GReroarylalkyl,

oS P B IS B s 05 1S Rl

alk&(D GRakyNROES( Mi&bas), c anehis(, @b%%%y&&d@l RPN HetBdrylalkyl,

are i ndependently selected fro ioalkyl, Cl1.6
cyql%)illa/éqllg@pr h@grosyc)f%llg/éarywl 18 MOgalléﬂsRIglsﬂWTed vgllfly(pﬁ amino, halo, Ci.¢
etel Rdalyl, a%)f Qa'rﬁ@lkgl}’heterbﬁryleﬁ&&)é&kﬁﬁdyk)égleloaﬁlE}M bal kyl,

eteroarylal K cycl oal kyl al
etﬁf@ﬂ@ﬂ%‘y’ | oal kyI al kyl , wherein sai d Cl_10 alkyl, Cl 6

hal gat-kyld. Rd%g@thélj \klﬁlnﬁﬁlb N dfefn & \@llugﬁ/ﬁll}f%r are %fté/éhed form ad-, 5- 6-or

het eroaryl, cycloal kyl, heterocycl oa , arylal kyl’,
7-regmbsreddeiprosyl{alkyl geope! oal kyl al kyl , or

het B Skt it h
et R SRR O AR L BRALE LY, SO R
Mkan&ﬂékh#@ﬂﬂh@?bh@apywlCﬁéﬂéﬁ@dﬁ@h@VNyﬂkﬂﬁwwhbalkybmmmmﬂhﬂ
| R t

e AN Gl Rt o B PRI b BRE! ST by €3
ﬂk@BMﬂhbeﬂﬁdﬂhBVbhﬂ@ymeakmqugﬂmwpmyﬂbﬁhﬂndwﬂmslbﬂananmnhﬂ
cycﬁoaﬂggﬁ o%}lclog‘l&% élﬁc‘)r is ogf]éowléllgél%%tﬁuﬁ%h l&gt? )QPE]amFi;no, halo, C;
amﬁ@Ceﬂ@am%WIaqyQﬁﬂﬂ&kWhmmhﬁth@aympmawkyydoahyhﬁlkyI,

het e | al kyl, cycl oal kyl al kyl, and
hetﬁ@%ﬁ%@%l oal kyl al kyl, wherein said G _io alkyl, ClL 6

hlal OH* |P<a/dd, RCRgbth& M@ tBQ@Va’tol"rﬁ Qﬁ&ﬁclPﬂB&'jx alsaa&zé?%h%%sﬁ_, 5-, 6- or

_al kenyl , , ary eteroaryl, cycloal kyl,
kt@Fe(S‘éﬁ?@FQ%‘flﬂa;}ﬂ‘y gléql‘?l al kyl , heteroarylal kyl,

CYCR® ahdm“ak&mhepemennyeﬁeqe@rc&qxf@npﬁI érslylh alh&]%bl 4 ﬁaloalkyl Crs
optionally substituted with 6

alkgihykyffo;c abiyng. 41l BeRyyL, C}éﬁl%lkyl d&egﬁr%vﬂwlkylhaévlé%bﬁgﬁ?roarylalkyl
cycftﬁaﬁ@mgn Y@ hlét¥loc &aamymglfme%m figd er %u&i egl Kéﬂ)alkyl e

‘Rd3 together\Mtr1t e Natomto which théy are
alkepyl.doh atkypdr #rylaheteroargl, cyddoallgy, heterocycloalkyl, arylalkyl heteroarylalkyl,

cycloalkylalkyl or heterocycloalkylalkyl is optionally substituted with OH, amino, halo, Ci.s
alkyl, C,¢ haloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, cycloalkyl, or
heterocycloalkyl;

or R® and R% together with the N atom to which they are attached form a 4-, 5-, 6- or

7-membered heterocycloalkyl group;

10
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7-menber ed heterocycl oal kyl group; Roo and Rd4 are

i ndependently selected fromH, Cl1 10 alkyl, G _6
whatooasdogd , C2.6 al kenyl, C2.6 al kynyl, aryl ,PCT/US2007/071895

heteroaryl, cycloal kyl, heterocycl oal kyl, arylal kyl,

het eroaryl al kyl, cycl oal kyl al kyl , and

heterocycloalkylalkyl wherein said C1_10 alkyl, C1 6

hal pajly|, alkﬁ%n@oplqgnaﬁiyksﬁﬂéﬁltutecggrtﬁl 62' 5%/41&115, suﬁé'ti)ﬁ!lentsk

het er oary cl oal , heterocy , Y ,
lndhleetnéﬁ?ﬂﬁléﬂs?lb‘a@q&@m OPb)hé]IOOT;\(DKQiJaﬂM)L TOdE: 4haloalk ), and amino;

ycl oal kyl'al kyl is optionally substituted with
B lgﬂtoﬂod%no halo, G 6 alkyl, ClL 6 hal oal kyl, aryl,
ar yiap, quilndﬂ“aeeti@dmnwntly k’ﬂéetcmdd“amy() ahkly/l , cycl oal kyl or

het er ocycl oal kyl ; aor Rpo an #.togethgr with the N
at o SPHC GRPeGimER s Whep ana‘%\ ormé\E f‘“’ »ghien —§=R Gy other

thaft @, {alRMTber ed het erocycl oal kyI group; Roy and Rds are
[ ndependent ly selected fromH, G _io alkyl, C1 6
hal mabiay kmb@amnts, aKieny lis otE 1GnalRYRYH—GRIR®

et Braar SaPEPEnS R e TRy B seenfindl &1 1

het mrsogy embadikyhta Ry ind Rihexe éidap eﬂbldly@elett@d ﬂ‘bllﬁ)l'[, ;halgl CHs

it or Bkl Cagmd Gy M oRstor e Bty B dspontid Cv'. ON.

NOIEORY, SR, xj(@bwyt@)&wwct@)@meyd)@ddw OU(O)NR°Rd NR°R¢,

N R R O B O SRR SR e, and
S(GENRR Kyrhoreifd chie c?g\mwl cnemeemaaﬂd @ fatilynyIC¥E b@ﬁ)hlﬂw subiuted

het er ocycl oal s together with t

RTINSy I S SRR L Y
CIPRROE SRR bR RINRIE: \ER ol an R

I ndependent | selected from

NW@@R&@(O)@S(@)NBf&eng GSR°§(@)zRyﬁyql S(CArNRR™

heter

et LGRE Yy HEACRL U Db AGNEARL Ol A B by,
cydiedlet, oy hd:tcmt)kajdaadykyhch optieradly sulsgiuteddy 110, Jak onlS subGtitunts
1ndﬁ§etn8§lﬂg%£1f:ctg¥fr§ql h%] k@”ﬂl@&%ﬁ&%@'ﬁ@% kallfy%y Cyt hlgalis. CN.
Nda,ea)ﬁ*’r“maylcaom,,C(omyR‘l“b%J @@)@R%yDC@)R OC(O)NR°4Rd4 NR°4R

a L@Ra subst ih

NSOGB B ORI 0y RS Lt Seh

ar ylnabiy kmbbiinentqat IN. het er oar yl al kyl , cycl oal kyl, or

het er ocycl pal.kyl: .or Rab and Rd6 together wth the N

ato W@Xﬁﬁgﬁ%n’%ﬁ%}?’ér attached forma 4-, 5-, 6- or

7- manbee edbbheiesgoyslcal kyl group; 10 WO 2007/ 150026

PCT/ US2007/ 071895 LB is G _4 al kyl ene optionally
sub@sPRGEBRORMENS. X 183-Ms. 4 7or 5 Substituents

I ndeReme embbiimsl, @Ck@{“ﬁf@m CH, halo, -O(Cl-4 alkyl),

-O (Cl4 hal oal kyl"), and ani no;
n some embodiments, Y is N.

In some embodiments, Y is CR*®,

In some embodiments, Y is CH. In some embodiments, Y is C-Me.
In some embodiments, Y is CR*"R*".

In some embodiments, X is NR® and Y is CR*"R™.

In some embodiments, X is CR**R* and Y is NR®.

In some embodiments, X is NR®* and Y is NR®".
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ti isOor 1, and m p, g, and r are independently

selected fromO and 1. 5 In sone enbodi nents, when
WOK2007A450626 s CR4aR5a- CRAbR5b then -L-R is ot hePCT/UBNT/071895

C _3 alkyl. In sonme enbodinents, X-Y is other than

CR4aR5a- CR4bR5b I n sone enbodi nents, R2 is halo,

cyano, C haloalkyl, or acetylenyl. In some

enbﬁqbﬁg@ﬁ@@dnlﬁgﬁs @@g I\Ralﬁlby%ﬁ@ i ndependent |y sel ect ed
fromH, halo, 10 al'kyl, C2_6 al kenyl, C2_6

aI klgmyme e@bOCBmh%ﬂi é‘alsl@i andjY 8 Mydr oxyal kyI Cl 6

Y B b P L O
NRG@l@)amsampom@@@ )RCRand RS{ @)emep@(de))tmmg:tecs(r@)lmglo Cis
alkngééogl%ekné/l cla glkﬁn&ﬁ% 5@?@ hyfg b 21%?1 e ﬁRa'éﬁé' 3(O)R",
S(Qs)hilbshmdNR%Rﬂ wlmretlhl sdlid C24 albyl, G &mtmyu, hrui (ézn;taﬂi(ynyl are optionally
sube RSN of o s i b el 6 Nk ¥y O
SRNR@WRD(O)NRG@"ODNW ODRORO)ITRE)NB(RO) 1RRSR* STR)OWBHS,
SRR MR QR 5B SR B PRy e R

f r omsafy Iemb&ﬁﬁleﬁt@a{%nd RE 6 liiRiap &ibntlyabRcted from H, C,. g alkyl Cis
het erocycl pal kyl . each (%{%tl onal ly substituted
2

Gk, G GRS B PUE B A TR BL e s et ot Fpfionally
su 428 St ! ¢ |
b@ﬁﬂuﬁéd R ﬁh%%ﬁ%h%@e faachor AORE)

hal gal kyl,

CIQPR", e MR°R0@(“&)3CFQQX\TR°®C(H@1 Nﬁcfz@acﬁ NRc4Rd4

NRCﬂl%lQ)a Bﬁ’lﬁ@ddﬂ% &8 OAI@?@& are m&&tlﬁQ@tWBq-ﬂ ’halo Cis
S(O 2Rb4, and S(O) 2NRCARd4 | n some enbodi nents, I's

alky, >4 Hkepyhé> e alspaiLraeACs s hatodllylCR3a | n sone

ero oAl L AT EHHERD i 20 ..
alkglrbodilkent, €5 ¥kyeyl,Nnd G hdn@ksénbodi ments, Y is CR3b.

il 2 I?fs%e %ggg(ﬁ#nﬁg,gﬁ;ane %de{)&dgﬁmeﬁgﬁgﬁg&mﬁlo and C1 4
alkglno somefurtser edabodinREaR éaumlti K’ iag iRy deleced fiom H and Cia
SIS TR SRR Bk e

In some embodiments:

at least one of R** and R™" is selected from Cy';

Cy' is selected from aryl, heteroaryl, cycloalkyl, and heterocycloalkyl, each optionally
substituted with 1, 2, 3, 4 or 5 substituents independently selected from halo, C;4 alkyl, Cy4
alkenyl, Cy.4 alkynyl, C .4 haloalkyl, —(L®),— Cy*, OR™, SR™, C(O)R™, C(O)NR*“R¥, and
C(O)OR™; and

Cy’ is selected from aryl, heteroaryl, cycloalkyl, and heterocycloalkyl, each optionally
substituted with 1, 2, 3, 4 or 5 substituents independently selected from halo, Ci. alkyl, Cr.4
alkenyl, C,4 alkynyl, Ci4 haloalkyl, aryl, heteroaryl, CN, NO,, NR*R*, OR™, and SR™.

In some embodiments:

R* or R*" is Cy';

Cy' is selected from aryl, heteroaryl, cycloalkyl, and heterocycloalkyl, each optionally
substituted with 1, 2, 3, 4 or 5 substituents independently selected from halo, C; 4 alkyl, Cy 4
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WD 2007/ 150026 PCT/ US2007/071895 In sonme enbodi nents,

Xis Nand Yis N In sonme enbodi nents, X is CR3a and
W0r2003/150026 | n some enbodi ments, X is N and Y i sPORBR20DTI071895

some enbodi nents, R3a and R 3b are independently

selected fromH, halo, C1_6 5 alkyl, C2_6 al kenyl,

C2 6 al kynyl, Cl 6 haloalkyl, Cl 6 hydroxyal kyl , c,y'
alk%@ c2§||§ﬁcynk | ﬁ(%%ioau& OELZBE{Pa%gnéRNPﬁ@T kd&bﬂjﬁnyl ©i éto?ﬂRde“
C(@}Slﬁa%ﬁaﬁly substi t ut ed with 1, 2, or 3 substltutents

' ”d@?g%‘ %;Fé&%éd% %%%Eﬁ&o&%@%alkyﬁgg%%c@":%%ﬁ%%pmnauy

subNRRgd WNIRQ( ©)3RM or 5 NR@(@):MRRdepeNR@(d@)SﬂRaed B{nOh#Db, C:4 alkyl, Cr4
RR 2 ds Q6 |
alk%}gd\l n‘g%ﬁ ( 9%4515?%}:1%'\'1;%&%1 %bd?g?ar €l n% é@@nﬁ dent aill SR
selhcsbmelefnb@dnnbhtsO 6 al kyl, C1 6 hal oal kyl, Q/' ,

a Rb 1and NRRd, wherein said ClL 6
al k Ifeo%ﬁ aB?I ongfs‘flflc(u%)fz FP’t’ut ed vvlth 1, 2, or 3

subsiiit le@feﬂﬁrdnﬂdﬁp aacenyl, yydelliadtad hétbmﬂycﬂbalkyl each optlonally

ﬁ%&&g@” Fff ﬁésmwaﬁtw?@nd@w%m%%%wg (o TR

alkbrﬁﬂi apgrigmll ¢, selaayed.ent, oR#l sR* CO6R™ I&CBNRYRS, and
6, al kenyl, C2.6 al kynyl, and G 6 haloalkyl. In

C(@@rﬁe :8Abodi ments, R3a and R3b are i ndependent | y
sel @ﬁ?’tlﬁ %léc’fe‘él"f}dﬂl ar?ﬁh&erogg],@ycl@ilm land %@c%lé‘aﬁ&y |each%m§nally

and I n 'some enbodi nent's

Subéﬁ’él%gﬂ“fs@ laped, Hﬁﬁéﬁ@ﬁﬁ@ﬁw yldwé@tﬂé@elﬁqteﬂmm higy G+ 2yl Ca

k&40, , 3l O MaRANEN, b hREF0ATROMING N R RRB @ raN dn 5138
‘ aryelz’ |zﬁdeﬂgg§ndeln4t Iay gzgll eieytied foraom H ande ~4 20 al rll<yl

| n Yepme gmbpdimerifbodi ments, R3a and R 3b are

i nd ral kyl. I'n sonme enbodi nents: at
Iea@?eogﬁf%lbyﬁ&;%&ﬁd R 3b is selected fromCy'; Cyl i

s
sel @'tiestldctedrficar yiyl antl dterconil.yeheh apyiohakilskbstitutainwith 1, 2, 3, 4 or

| , b
s RLEASYERAGLE Y BRI ) DTSRI RN .
halbalkyd,-(IC2-4Cal RRI, SK2, AO)RY, @aqmﬁvR?“, @mqoaownmd G 4

hal pal kyl, .~ (1B)t

& 0 Rt R sl st e oy 40 SRRt b G 4 o
5 sabsyituenth éldepeaasnyly selegted Bah kylo, Cantkyh e uikeyyt| ©alaiyhyl, Ci4

onal | ubst i ed th 2, 3, 4 or 5

halgﬁ%ﬂﬁrﬁuh ?f@f?fﬁ&@é S?)delﬁl%‘l Ke géRf romhalo, G _4

al kmlsomgzmﬁodlﬁhblkte yb of 12 add mbkm}ehned @bnﬂarﬁ&h@ﬁétkﬂbhryl cach
opt}qﬁlallé)bﬂlgs?‘[éer afllt n%,g!\lzt %[\%L&stll\tlgggggg@%nﬂy selected ro?n }?a(l)o Ci4
alkyl, C,. alkenyl, C,4 alkynyl, C1 haloalkyl, OR™, SR*, C(O)R™, C(O)NR*“*R%, and
C(O)OR™.

In some embodiments:

one of R**and R* is Cy';

Cy' is selected from aryl and heteroaryl, each substituted with —(L®);,— Cy’ and
optionally substituted with 1, 2 or 3 substituents independently selected from halo, C; .4 alkyl,
Cy.4 alkenyl, Cy.4 alkynyl, C,4 haloalkyl, OR™, SR*, C(O)R™, C(O)NR**R*, and C(O)OR™;

and
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Cyl is selected fromaryl, heteroaryl, cycloal kyl, and

het erocycl oal kyl , each optionally substituted with 1,
WQ@2003/1520r 5 substituents independently sel ecP€HUS200T071895

halo, Cl_4 alkyl, C2.4 12 WD 2007/ 150026

PCT/ US2007/ 071895 al kenyl, C2.4 al kynyl, C _4

hal oal kyl, -(LB)ti- Cy3, ORa4, SRa4, C(O RM

C( CWFME%@[ fﬁma ﬁn@)h%@o%ryl %a& 1%ndl§r sﬁ&lnﬁﬁéaex%tﬁ f M 4 or

aryl, heteroaryl, "cyc : het érocy Kyl
5 S@E@wempmdemﬂwly sglem@ct ﬂrQrmheld Q«maﬂk}i C2 alksnylACzerallamw Cia

hal§+]%ﬁ1t drfu Cg&éﬁ%rg, ﬁ@g dégdéﬁq{aecatng@Rﬁar om hal o, Cl_4

Cl_4 hal oal kyl,
ary]nsometembmhmyrht$ CN I\I02 NR6Rd6 0 Ra6, and SRa6 In
sorre enhed] nent one of R3a and R 3b is selected from

$ One ?J% aélg?ellgclyéd fromaryl, heteroaryl,
cyc@;alais foydctedefrunh frgt zmddnetyttdaqalekgﬂ subgaatd opb i-GAal Cy and

t d, wi
optEt e Vb D, o Dusoitushithg Bt Rl fmbag, €1y o
Cy.ablkenyyIC,. BRydy1 At kyriehlkylCORY, BRI 0BIKRY, CEONBY R, akdyG(0)OR™;
_ORad, SRa4, ((ORM C(ONRCARJ4, and 'C(O ORa4; and

3 is selected fromaryl, heteroaryl, cycloal kyl, and

het @ym yeldcaal tkond arylemd mlet@ﬂiaf}@ ratl Gpt10ﬁd.li§)'%hb§t1uit@ﬁwm i 4.4 0r
or 5 substituents independently sel ected from

5 SFF&PB‘enté:PdEPe&ﬁW]iY seleggedsfrom hplarn alleyh Ca-+ ik 24 agynyl, Crse
halg%g}g?d{gl}’heter@iryi CthrW]y46 ON, an ¢ NR6Rd6 CRa6, and

In some enbodi ments: one of R3a and R 3b is
Cy' In sggpe emBodi@pigit ed from aryl and heteroaryl, each

opté&qﬁle%ngtkag@uted wth 1, 2, 3, 4or 5
substituents | ndependent |y sel ected from hal o, G_4

al k@y is gpectpddiaprsyl and hpterpagil legehygubstiytediwith — Cy and optionally
AR Ol S R SRR oty 1,
alkammczanucymdt er.dmtoplkyl, €8¢h SBFt CENARM @(@Ms‘tﬂ t anda@(com

fr O ele%teg roﬂl? r?ta%ﬁthe{&gﬁ%ﬁ eﬁilpo ?Bgﬂ%%n¥t1¥11t§dew1 £ %d3 4 or

5 sﬂ:ﬂsuwenth aidq&lnkk;dtl,y sdr:qld:d, frdimﬂlelbﬁ)@lmwllkyl C4 aldERyl, (NR@ﬂRdﬁ Cia

S0, R RO RO 5g00e O, 2

opt incoak kinbsdibsiits, tatteed oué t)ﬂR31andZ?\3b B, selctod frbm Cy.¢ alkyl and C,.6
SRS SRS GISRSRISRL AL SRS 2D UL S et
indefRadentiSReldete dréh RiMo, @{Qﬂ@}}@ﬂﬂ @OWRW@}@NN@(@)NR@ and
NR (%)R Inggr?le emgondelmgrfts I:oege ofa R™ and 1%9 is seleg'}e/:d from C;4 alkyl and Cy4
haloalkyl, wherein said C,.¢ alkyl is optionally substituted with 1, 2, or 3 substitutents
independently selected from halo, OR?, C(O)NRRY, C(O)OR?, NR°R?, NR°C(O)NRR, and
NR°C(O)R".

In some embodiments, at least one of R** and R is selected from C g alkyl and C;6
haloalkyl, wherein said Ci.s alkyl is optionally substituted with 1, 2, or 3 substitutents
independently selected from OH, -O-(C,.4 alkyl) and —O-C, 4 haloalkyl. In some
embodiments, one of R*® and R* is selected from C,¢ alkyl and C,_s haloalkyl, wherein said
Ci.6 alkyl is optionally substituted with 1, 2, or 3 substitutents independently selected from
OH, -0-(C;4 alkyl) and —O-C; 4 haloalkyl. In further embodiments, one of R*and R is C,.

6 alkyl.
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Cy' is selected fromaryl and heteroaryl, each

substituted with -(LB)tu- Cy3 and 30 optionally
waawstsawes ed with 1, 2 or 3 substituents i ndeprCitiEsz00y071895

selected fromhalo, C1_4 alkyl, C2.4 alkenyl, C2.4

al kynyl, C1_4 hal oal kyl, ORa4, SRa4, C(O RM

C(O NRC4ARd4, and C(O ORa4; and 13 WD 2007/150026

PCT/,\{5%0 QIZI'{Z)QC? ﬁi§19[§ at {3 0h§0§1@5h %tlgd isf {renyar %her%ﬂ‘i‘* is gl 3

heteroaryl, each optionall'y substituted Wth

alkylerg orgiogtlbysubstigant with hdepwibaténtonty indepasdensly s¢leesed fio balo,

: @iﬁﬂégﬁtﬁﬁ'wmﬁ%ﬁ%&?’é&? S PRI (Pl 5
alkalnnie Mnallmub&mmecb\mﬂod Dln% sitbstitutBnts melehd RBly selncted¥r@h hilo,

and tS% uItne gmg %%rﬁ‘l%lt ? na rC§rh q oh Eétgro%y[ %ac’h 0%? 8nally
suhsmlhsd byt ut2eor mmhltﬂgntﬁndﬁpe@eﬂﬂmﬁﬂacteﬂ dnhsCy’ nhbi@@]d elkiyl, ¥4

otk Jourbfi ﬂgﬁo&%yﬁﬁﬂ“ it % ey PR R fand

C(@((IB)aNR%Bdmrtharedlbﬁdlﬁa)e&ga@z is Bnd-okfdif2pB/ blsloaelll}eﬁlbadned by 1,

ar and het e oa eac i gnal ubstitu
2, gy g Rk Gt af R erble. Paukd et e
alk§ 88T, edlohIkgIrCRaNoe,, GR* Arat, kyd)R"CZ(dnatketydnd C08)FR™.

al kynyl, G 4 hal oal kyI aryI heteroaryl, CN, NCO2,
NRoBREE® eREEIMEHY SRa6 In sone enbodi ments: one of

R3a,t a6k dRe 3PR &R is dedectd’ frdnﬁc%edueﬁtmr&ﬁ o el yzhkﬁ"kd
y

heteroaryl, each substituted with and opti onal

subsiytef vt g and quonallypultitutedswigs t pi %@ﬁﬁf&uﬁem ayerradeitiyy

Selgc@gdqgn@galg r@m haldy G _4 alkyl, C_4 alkenyl, C2_4
4’ hal oal kyl, ORa4, SRa4, C(O RM

&Qﬁm@ Fromtre, oyarera cmi@ﬂlkygb il feigersdeadig. oadim
u ltxgedag@h MELIER Ko REDRARIIARAL h¥osupsti tuted with

stituents | ndépen enfly sel ect ed
f r olﬁn inadt each@tcutreadek ndepeagendly a¢liateryfrom €’ andatlky@y't |

Sis ZaQ 8&%&%\ %&Q?e’ 1n%ely nﬁ%nmgtsggcqg f%m P%N Cll\%a/}i IER sﬁgésyl

Ca. Rﬂhyranhdith@lbalksl €N WOt R, IS8, CIORACkYINRIFRY*, @id 6(0)OR™;
Cpal oal kyl , wherein said G _6 alkyl is optionally
Substituted with 1, 2, or 3 substitutents
i ndepeasn mtdd)frcﬁileﬁlﬁb hﬁékoﬁﬂyb oydiadlioy], doRaeteiOC KAl PdRRE ,cach optionally

St &, 400 SRR S RIS SRR B A PG e 624
alkahykyd, akgndi C6, Rbvahal, aaf, kigleroanhanei MO s AIRFREL OR @by SR™.

is op tlonalldg substituted with 1, 2, or 3
sub¥sPigeRRedmeRtiqependent |y sel ected from hal o, ORa,

C( QNRR®* ol AF'QRaeleNRIRELm NRAUNINRARG¢in 8018 C 5 alkyl is substituted
with Cy' and optionally substituted with 1 or 2 substitutents independently selected from
halo, OR", and SR

Cy' is selected from aryl, heteroaryl, cycloalkyl, and heterocycloalkyl, each
substituted with 1 or 2 R” and optionally subsituted by 1, 2, or 3 R®;

R’ is, at each occurrence, independently selected from Cy’ and —L®-Cy’;

R® is, at each occurrence, independently selected from halo, C4 alkyl, C».4 alkenyl,
Cy.4 alkynyl, Cy_4 haloalkyl, CN, NO,, OR*, SR™, C(O)R™, C(O)NR¥R*, and C(O)OR™;

and
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NRCC(O) Rb. I n sonme enbodi nents, at |east one of R3a
and R 3b is selected fromGC _6 alkyl and C _6
whatooasdogd , wherein said G _6 al kyl is optionaPCHUS2007/071895
substituted with 1, 2, or 3 substitutents 30
i ndependently selected fromOH, -O(Cl 4 alkyl) and

-OCl 4 haloalkyl. In sone enbodinents, one of R3a
andCﬁ 1§§bléc§éd§fa’n§§1&l€get£$5}m g/c.l@all%)l ka)ﬂh h@t@l%qgloaﬁ(yl each optionally
hal o wherei h sai d al’Kyl is optionally

Sub§tytb@t1|\’tlthlt1ea Jatton 5 subsgtuciyp lngemmlb’wﬁéﬁ gom halO Cia alkyl, Cs

I ¢ C L AYAR
A 2 B o R b S s ok b HR
andinR8ime iembOlementS al kyl . 14 WO 2007/ 150026
PCT%T{%J Sé%too%w %ﬂasagg be:_lsgge%/p% £ nb8 id kyl %ﬂereqrijsaugeﬁ 'ck Q%
subsfituicd maihlq‘y suthgttiohaltyedbstiturdal vsht}olr or22 smmunentslirelapmdently

n legted fromhalo, ORa, and SR In
Sel%%%eefpoé’ﬁ‘gg%r é’%h?@ ne of R3a and R3b is -LA- Oyl,
whet giif sella%tdd&‘rcﬁilg@l and [hst¢toang captsigakddywitub'sint topti@dlly

with 1 pstitutents independently selected from
Sutﬁ‘é‘l‘t?)db%f) 38]gr’ld SRa. In sone further embodi nents, Cy'

i s Rfylat @a’chh)eétﬁ‘feﬁw Wdepcaa&hily egtdt@n@bih Xy’ Mb&%@;ﬁed by
1, 2,.or 3 substltuents |ndependently sel ected from
oy 3R it gacheecusren g fdepeagdently Selpqighiem heds, Gl Sy alkeny,
czpa y‘Pfd Qahikyikyl, @N; NU%RW chied, CROMRM™, and C(O)OR™:;
RCARd4, and . In yet further
anden‘oodlments oy’ |s 1 2 4- oxadlazolyl optionally

su béthyge@&teka)frolﬂ %w?and@l'éte?baﬁm | (gﬁﬁ%ﬁﬁl%z hﬁk@lﬁﬁ&ﬂg@rpf Y3 40r

sel ected from

S S e Ry SEeral e oG o ol maray SSRC
666 B sone
hal%ﬁl%ﬁt?&%ﬁgggqg%e%ﬁ%} gr§ R 3b is selected

fro]mso}ne:emhbdqylbntsmherel n said G _3 alkyl is

subghids ety Wt 0 Qe Aty eg%mgﬁ ﬁéfelﬁ B3 HkRY Wdluda

ndepen
w1tﬁ]Qa/ aralm;btlﬁﬁﬁy sﬂl{stlﬁj}éd with s@l meﬁniutérrtmmdareyﬂqntly selected from
(ggyga o cycloal kyl, and heterocycl oal kyl, each
t MUty with 1 or 2 R7 and optional |y subsituted
by Qy' i2scl@fcdIrdnBaryRifdihsteroatyl et RulBdaudrvathcR, and optionally
|nde endent |y selected fromCy3 and -L'-Cy 3 R8 is, at
Subsii %%g r?é%% i ndependent |y sel ected from hal o,

ﬁll B’ 1?| akyzic;h o%rfbn& Kﬂﬁ[ydndenﬂ%eléctﬁi eyl afdl 14 Cy’; |
n o%é@t eﬁg@ccur%ceaw&e@yéeqﬂg A S N T %54 atkenyl,
Co. Dﬁkﬁ{y‘l)@lx haloglk @l OR| Kl o ®R%t®mw @k@)@lﬂe&ﬁdi* aB&C0)OR™;

optionally su stituted with i,
andypst i tuents | ndependent |y sel ect ed from haI o, G _4

al k@%is (edected from aryl and heteroaryl, each optionally substituted with 1, 2, 3, 4 or
5 substituents independently selected from halo, Ci.4 alkyl, Cy.4 alkenyl, C,.4 alkynyl, Ci4
haloalkyl, aryl, heteroaryl, CN, NO,, NR“R%, OR™, and SR*.

In some embodiments, one of R** and R*” is selected from C,.; alkyl substituted with
1,2,4-oxadiazolyl, wherein said 1,2,4-oxadiazolyl is substituted with a substituent selected
from Cy3 and —LB—Cy3. In some embodiments, one of R*® and R is selected from C; .3 alkyl
substituted with 1,2,4-oxadiazolyl, wherein said 1,2,4-oxadiazolyl is substituted with
~LP-Cy’. In some further embodiments, Cy’ is selected from aryl and heteroaryl, each
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al kenyl, C2_4 al kynyl, Cl1_4 hal oal kyl, aryl,

heteroaryl, CN, NO2, NR6Rd6 ORa6, and SRa6 | n sone
weedsadswent s: 25 one of R3a and R 3b is sel ectREI/ASINT/O71895

Cl 3 alkyl, wherein said G _3 alkyl is substituted

with Cy' and optionally substituted wwth 1 or 2

substitutents independently selected from halo, ORa,

opt%gll)sb%sntg%d wlltﬁ lsfl3e@ bed stEt@tHéIﬁ{ Mhepeﬂﬁfetnﬁf QA¢Ndd: from halo, C.4
cloal kyl d heterocycl oal , each substituted

alkyl, €he alkesyl, £5] R?lkwndl, Qpthe Akl yry d}btslioalwi AV, YO 1NRIR“GPRY,
&30 R7 is, at each occurrence, independently

sel ected from Cy3 and -LB- Q/S R8 is, at each

occlurspmn @mbOdlmdmpemd efRi* yndsET éctedtef fiom Gial adkyl @bstzﬂtuted with

1 2%}%%&%%?{&5 %ﬂaAQ 4d)651 glllé%/ &méaﬁthh ksyon'ie further

emb}ﬁcﬁ))rl%@y 1saaldcté<5frma250@17d ABEG0a 61, %]H/obﬁﬁﬁﬂ)?mb?ﬂlﬁﬁa with 1, 2,

5 B BB RISl ORI oY B e .

Cl_Zhal&lkyl a@yl It ot sll CNUSOL, S\IR°f’Rfé|C[HIf‘danﬂ BR*sel ected fr om
hal o, bcL ¥I C2_4 alkenyl, C2.4 alkynyl, G _4
hal e?P PIbOdiBENt:het oy oaryl, CN, NO2, NR6Rd6 ORa6, and

SRaeﬁ léa@t 0 @ERémb@ﬁan@me%tederom cl. 3e;a15}11 xmeeuoﬁal&@@ and iR
Is selected fromC _3 al wherein said

3
Subéﬁﬂwfi Wi -Odgp epd ?R}P@%FWPWW Wity Opptybattaienty e pendently

Sel&g&q{;drﬁ%g@m 51{31 skeor 2 subst [ t utents i ndependent |y
ted from hal o, ORa, Cy' is selected from

ar y@yg'ah el seaddromnsnyl h@%@ﬁyé aw%ﬂm&ta@é h%@l@ﬁwﬂvﬂﬂ% @ach

subRiute@Rai! Yor 2S¥05i Bbﬁ&lgll)bé{lbgitutt% byolr 2?’0r|38R8 10 R7 is, at
each occurrence, mdependently sel ect ed, from 3 and

- L' ROy, aseml ocenrrenee, wdenenderdly sélegiedklion faepdndentyy

I
Sr TR Br el B
Co. Ql@ﬂMR@RdizlloalhﬁdCﬁ(N)))ﬂw,, SRENE(@RS', CEORER R, @dd CF@OR™;
anazi\ry and heteroaryl, each opti onaIIy substituted wth

2, 3, 4 or 15 5 substituents independently
sel @ftle eblefctedrfrdmailrg],, h@drodryhk katdalkyC2nd hetbloeynydalkyCRach optionally

iRt e 4gha SR nBialB S SR AR Fun nRc o o«
alkaml G 3tkyny§ S el latiatgl, hrydmeCoad/Lal R yNQ,, NRETRET, ORS Q] SRa6.
]i’t al kyl ubstltuted with Cy' and optlonally
sub SP’fnﬁte‘élao ‘H 1 or 2 substitutents independently
sel @t R *Tan@M’™ is selected from C,.3 alkyl, wherein said Cy.3 alkyl is substituted

with -O-Cy* and optionally substituted with 1 or 2 substitutents independently selected from
halo, OR?, and SR?;

Cy” is selected from aryl, heteroaryl, cycloalkyl, and heterocycloalkyl, each
substituted with 1 or 2 R” and optionally subsituted by 1, 2, or 3 R®;

R’ is, at each occurrence, independently selected from Cy’ and —L°-Cy’;

R® is, at each occurrence, independently selected from halo, C14 alkyl, Cy.4 alkenyl,
C.4 alkynyl, Cy4 haloalkyl, CN, NO,, OR*, SR™, C(O)R™, C(O)NR¥R%, and C(O)OR™;
and

Cy’ is selected from aryl, heteroaryl, cycloalkyl, and heterocycloalkyl, each optionally
substituted with 1, 2, 3, 4 or 5 substituents independently selected from halo, C; 4 alkyl, Cy4
alkenyl, C,4 alkynyl, Ci4 haloalkyl, aryl, heteroaryl, CN, NO,, NR*R*, OR™, and SR™.
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20 halo, ORa, and SRa; Cy' is selected fromaryl and
het eroaryl each substituted with R7 and optionally
waegitseed by 1, 2, or 3 R8; R7 is, at each PCT/US2007/071895
occurrence, independently selected fromCy3 and -L'-Cy
3 R8 is, at each occurrence, independently sel ected
from halo, G 4 alkyl, C2.4 alkenyl, 25 C2.4 al kynyl,

_ﬂl sgﬁ%gﬁ%&ﬁ}nentw N02 CRaA’ SRad4, C(O) RM
O NRCARd4, and % and Cy3 is selected from

ar ydt legsicong of Broad {1° is @é@wdémn orally). vshepan saidifedalkyil ish
b%trugf%dr\]xg h -6 %P aﬂé a@{(bﬁfw ég&ﬁ&técr tgﬁ?&eﬁ‘ %gn?tﬁlth%rlﬁ ?Aa%?énﬁgntly
sel@gdirorﬂnhdlmal)lkyand &Rc yl heteroaryl, CN, N2, NRo6Rd6
o2 f .
o Ui DRI TR0 S R0t

subjal,tlﬁacnbyoxadola&h?yl wher ei n sai d 1, 2, 4-oxadi azolyl is

g th a bsti,t ent an
UERERA olrbnd, FURRHUAE Mgl 0 Bl G et 2 ienyt
Cs. $elkyagzll @J ,fhalosik@j CR, WOKYOR™, sub”st:(@)lm“e@(wNm“Rd“, and C(O)OR™;

di 2, 4- oxadi azol yl, wherein said 1,2, 4-oxadi azolyl is
ubstituted with -LB-Cy3. In sone further

enbogi iBRiMcted flrBaryBand k@EJaBl chetosptianally sabdithet wiftoanys ., 4 or
each 16 WO 2007/ 150026 PCT/ US2007/ 071895 optionally

> suaiHeents indarpnindy selected fram hlograligh fsr plgriit (e« alkynyl, Cig

halbmﬁpﬁﬂdﬁaér&@ﬁ@h\ﬁmmwm et ond Gr4  al kyl, C2. 4
ynyl, G _4 haloal kyl, aryl,

het@rseﬁlﬁymboctmentw NRo6Rd6 ORa6 and SRab In some
e”b&{i' JTRAL B g RONE s@éctéa?{?on‘?@ﬁlj Bky’ri bwhe?eﬁ lig @ﬁ ?Qkﬁﬁ%ﬁb%m%d

al kyl 'substituted with 4- oxadi azol wher ei n
with a@dlﬁ il eptigral isabsdifugd Wigh hglb%fmbﬁtmﬂé@is wdmnd@,ylx selpgied from

hal o(?g $per  enbodi nents, Cy3 is selected fromaryl
3 heléjc{eroaryl each opti onaIIy substituted vvlth 1, 2,

3, @y’Gs sdecsdbismni ayleant] deferndepenchenbstijutsd vl € taridraptipnally

g/l C2.4 al kenyl, C2.4 alkynyl, G _4
S“Qf’?‘l‘t‘(‘?‘“fclla Oraiﬁ heteroaryl, CN, NC2, NRo6Rd6 ORa®,

andR 'SRa cdch osumnmmrddpetmémttls seld@edafirorh basit Cioradkyd fC, R8bkenyl,

| 43 a4,
gty i ERENEH oL B T ROB o g SR
andsubstituted with 1 or 2 subst itutents independently
sel Q,ted fr hal o, ,and SRa; | is selected from
VT g PR, o e Bl G By 1 2 S R or
5 s@@ttuents ufaspdnwﬁ1§>dewt&cr1frd1n Qlilo 2CRAllan @, Qpikedal ] Yalkynyl, C4

t ut ed ) t h
hal%%ig S’Irarrgln]geéero?rﬁ]d QB%N&’@TNR%/@&%%{%‘@ Slﬁ%o maQ/gagnd -L'-Cy

In some embodiments, L is -(C; ;5 alkylene)- optionally substituted by 1,2, 3,4, or 5
RU

In some embodiments, L is -(C; ;5 alkylene)-.

In some embodiments, m and q are both 0.

In some embodiments, m is 0.

In some embodiments, q is 0.

In some embodiments, m is 1.

In some embodiments, q is 1.

In some embodiments, p is 1.

In some embodiments, r is 1.
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R8 is, at each occurrence, independently selected from

halo, C1 4 alkyl, C2 4 alkenyl, C2 4 alkynyl, G 4
whadooastdogs , CN, NO2, ORa4, SRa4, C(O RM C(O NROHBS2)7/071895

and C(O)ORa4; and Cy3 is selected fromaryl,

heteroaryl, cycloal kyl, and heterocycl oal kyl, each

optionally 20 substituted with 1, 2, 3, 4 or 5

subﬁtsb&ggﬁggédlhmgbqggent I y sel ected fromhalo, C_4
. kenyl, C2.4 al kynyl, G _4 hal oal kyl ,

arylnsomete@b@fhmymts réN). NO2, NR6Rd6 ORa6, and SRa6 In

SO a from
o SRR R e (R A B E R
Optwnalhy SU@t(D}'lEd aithl Lot (hrDaiISIRy2 subst ituted wWith 1 or 2
subst i ende d fr 0
bﬁl }ng %&a(ﬁmag}g% & lge H?:%lk@ ? gnr%?lgsutis{) P}legt el‘%hglglzy? 4,0r5
L2cycl oaI kyI and het erocycl oal kyl , each substituted
1h g(ﬁ ﬁ{&% aII ubsituted by 1, 2, or 3
R8 nl‘-%‘?megm AMERER O éH@ | ndependent | y sel ect ed

fromsﬁimaemnﬁmmbnts i8C¥8 i s, at each occurrence,

penden sel ect gd al Cl 4 alkyl, C2 4
ﬁ@ Fleem%‘}/’éﬁn% gtﬁq}%{%l 10%’ 4 hal oal kyl , CN, NC2,
OQaﬁso&R@ﬂibo@ﬁl@)tRML I@(l@fN@@}R@ﬂnorﬁﬂﬂ s&%@)ﬂ@@&ﬂh 1,and, 4 or 5

is selected from ar heteroaryl, cycl oal kyI an

Suh%tfl@mﬁé 9y igdapRadent sglegtgd §sﬂ %Wamcvalkglu%@t fnd §N dInP R ﬁPher

mBoedifen ! f
e B%O} %e téélgrR Ss @Pbﬁl@lbb’%ﬁﬁﬁ/ wa&em&ui»emg hg seof &Ojtlf‘a%l Zom

hal Bapwg Pmbafilwnts bt Rrip §e-yalkyl mlow@susm WtIRAGL Sether S
sum@m% CacfindPOdeAORReBd RGHY HafR2 &Q%é@ﬁléﬁ%dld}q $R Wne further

nmbodi ments: " at | east one of a and is selected
emwdemﬁ@& 2Ry ik (/-7 alkyth eptednal g gisbptigited3wigh k), 3 4sor 5 halo.

S Ub@t &ﬁlgteﬁgo 1 u% S, _9'_19/1gc )gpiﬂ & eln?f)oﬁlﬂgﬁ{sl tuged Csg alkyl.

stitutents’ epen ected from
In fvaleembORimenand.-BRa C:5alRyl2 In sorseeetneludle@nts,rdﬁRarswopah dutyl or
pe ﬁteroaryl each substituted wth Cy3 and optionally
bsituted by 1, 2, or 3 R8; R3 is, at each
occmrspmaembodmdmﬁzemdléhs Cys gyl epti@dllf sehstivabdwitcl, 23,4015

subé{}%}éw%dg%i)erﬁ%% Elec%j) I\ﬂ%KOC{ 6{ Nh\&%gd' Ia%ﬁ\gal kyl,
C( QnGRad pmbadittedt) -OY8 i butgek pattdd from aryl and
S
C _th samb ¥imbodidcrs, A KeEmd, cy4nd, ¢ @lhspand,
In some embodiments, R? is halo or C; haloalkyl.
In some embodiments, R? is Br or CFs.
In some embodiments, R is halo. In some further embodiments, R* is Cl or Br.
In some embodiments, R? is C, haloalkyl.
In some embodiments, R?is Br.
In some embodiments, R* is CI.
In some embodiments, R? is CFs.
In some embodiments, R**, R*®, R* and R*® are independently selected from H, halo,
Cy6 alkyl, Cy¢ alkenyl, C, ¢ alkynyl, C; ¢ haloalkyl, C; ¢ hydroxyalkyl, and C, ¢ cyanoalkyl.
In some embodiments, R*' and R are independently selected from halo, C16 alkyl,

Ca.s alkenyl, Cy6 alkynyl, C1. haloalkyl, CN, NO,, and OR™.
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hal oal kyl , aryl, heteroaryl, CN, NO2, NRo6Rd6 ORa6,

and SRa6 In sone enbodi nents: one of R3a and R 3b is
waedogaswes from G _3 al kyl, wherein said G _3 aP&yUS1087/071895

substituted 15 with -O-Cy2 and optionally substituted

with 1 or 2 substitutents independently selected from

hal o, ORa, and SRa; Cy2 is selected fromaryl and

et GI.AE Koo GRS 48 byt il b e B 20D QM3ALbituents

subsituted b 2, or '3 R8; R8s, at each

1, ) 1
indemdwl@m@leqteci/ fiere peladentdliyl. el elerd, Fxiaiyngl 6,-« @loakyl, CN,
| kyds ) K 320 al p3 @ brpaleyehry a3
AT e e s
NRECOBRANR GOUIORY 33(03R 'S 3 (ONRAR Y r SYOV-RY ncaB(@);NR“R.
hetﬁrsggl%%rln ocﬁ%{%rt&s tiisgnﬁl ly substituted with 1, 2, 3,
4 or suBs | g

uen |Wdependent |y selected from hal o,
C 1 saik ginpodiderts, dlykie hatbroar@Poptioadlkpsnipdtitutéd bydl, 2, 3, 4 or 5

S8 s S o 2L AR
haledlkyl] ENENO,, R, SR&E| CYO)RIDEIONR RS, lRYOJOR2,0Q0)HY, or 5
oot QR B 0 TR yRat DB s, RGRER™ scd ke
an®@SOMNRTERIEs, mis 0. 30 In some enbodiments, q is O.

In sone enbodinents, mis 1. In sone enbodinents, q
i s 1 some gmbpertidlayds ARREEYlp is 1. In sone

enbedb AR BinBedifnchts, Gy is R 1002 ORiTh HROQB ituted by 1, 2,3, 4 or 5
PCT/ US2007/ 071895 ‘I n sone "enbodi nents, p is 0. 1n
subsayentieersndraty selegted; fionp halp.Cig el S BliFhb s alkgayli G4
i o TS wher @ iNkeS5al .0 b3 S
e O e e AR
OXANB I WS IRl KT G(OIRY, NB™ F O™, 5IRKY BIQOPRF BRabIQHR",

Qs%@zt jgetgeed with 1, 2, 3, 4, or 5 RL2 . In sone
- 2(%I\lkrrents, Rl is Hor C _io al kyl.
In some embodiments, Cy is cycloalkyl.

In some embodiments, Cy is heterocycloalkyl optionally substituted by 1, 2, 3, 4 or 5
substituents independently selected from halo, C,4 alkyl, C,4 alkenyl, C,.4 alkynyl, C;.4
haloalkyl, CN, NO,, OR®, SR®, C(O)R™, C(O)NR™R®, C(O)OR*, OC(O)R®,
OC(O)NR®R¥, NR¥R®, NR“C(O)R™, NR¥C(0)OR™, S(O)R™, S(O)NR“R¥, S(0),R",
and S(0),NR®R®.

In some embodiments, Cy is heterocycloalkyl.

In some emboidments, Cy' and Cy” are independently selected from aryl, heteroaryl,
cycloalkyl, and heterocycloalkyl, each optionally substituted by 1, 2, 3, 4 or 5 substituents
independently selected from halo, C,.4 alkyl, C,.4 alkenyl, C, 4 alkynyl, C;_4 haloalkyl,
—(L®)— Cy’, OR™, SR™, C(O)R™, C(O)NR*R*, and C(O)OR™. In some emboidments,
Cy' and Cy” are independently selected from aryl and heteroaryl, each optionally substituted
by 1,2, 3, 4 or 5 substituents independently selected from halo, Ci.4 alkyl, C.4 alkenyl, Co4
alkynyl, C,.4 haloalkyl, —(L®),— Cy’, OR™, SR*, C(O)R™, C(O)NR*R*, and C(O)OR™.

In some emboidments, Cy' and Cy” are independently selected from aryl and
heteroaryl, each substituted with R and optionally subsituted by 1, 2, or 3 R;

R’ is selected from Cy’ and -L®*-Cy’;
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In sonme enbodi nents, RL is Cy. In sonme enbodi nents,

-L-R is G _io alkyl. 10 In sone enbodi nents, -L-R is
wW@R007/150ke/1 optionally susbstituted with 1, 2,PGI/U#2007/071895

5 substitutents each i ndependent sel ected from hal o,

cycloal kyl, OH and CN. In sone further enbodi nents,

-L-R is G _7 alkyl optionally susbstituted with 1, 2,

3, ﬁg Qat éacm%kaxrreh& ﬁﬁgﬁenﬁém@géléﬁw ﬁom h&-lo %1 ) a?kyg%la7 alkenyl,

al kyl optionally sus bstituted 3, 4 -
C2 s eyl it dppalkdach, NRd&gen$&nt Cé@lReetCéQDNRr dn. hla‘ﬂ Q(O)OR

anfycloal kyl, OH and CN. In sonme further 15

errbodl ments, -L-R is C2_7 alkyl optionally

sus@stls $a1ﬁc¢mi fogint trylla,ndmeteﬁ)ar}d, e@q:h &ptiopdlly. substitg@imeith 1, 2, 3, 4 or

5 sﬁ@&%nt@n‘&%hgenlﬂly echtéc'd t(IPZ n‘rﬁal% é lk&ﬁj %ﬁzgﬁnﬁr@ F%llk%gﬁ
hal@8k8, aylklydterodryl, @Nmmm&kﬁmré,, andISRR. i s pr opyI

but yl 4..6
al ko BherBRAFY: € R TR BRG oD gl Vi 2 437
sutsmﬂasﬁts indéenisitle adbetddnftep galdami, %t@%&gﬂ)j :mdm(h@@l@ haloalkyl)

In 59 c! or?lsz elagmg_' Fnta]p:dm g\lﬁéllkg]ﬁ%?ﬂt]ﬁg ySsufbst\;ﬁtefi éNlTﬁlall % 2 substltuents

indepycadentlyGelediad Rah kylb, OHr @-Q@M’Jll@zﬂbyhnd (b-(QS&lHE)alkyl) In yet
enbodi nents, ;R2 is hal oal k

furdigrembadrprt terit 15 aiizyl?rse OHH‘P%‘”}S ﬁub@tutﬁﬂawalapﬂzwn ¥ur@sr I'n

emBQBeRMDOMICTeMiSlend2 1s Br or C173 In sone
enbodi nents, R2 is ,halo. In sone further enmbodi rrents

R2 Ingomp egpodiment, | his Lo palkalepoentivatibsubsgted gvidy 1, 2, or 3

su‘t;s‘ﬁtlu&ﬁi ﬁﬁﬂbpenﬁéﬂl Rg Qéfgctﬁlmqhﬂ@ M POHRZn §omBimbodintend Qe Cl 4
nbodi nent s, I n sone enbodi nents, R2

alkmrregonmn@mbw@dmlwémr@ sumalems bdependanity sRspied frem halo and

OH WE gﬁg? g‘ﬁ%yzdll%eng lq.k]?% )b/ algl&gg %tlimgagibr gutrsﬂ@&d-@étﬁll l&l b hal(c;’2 6

hy dmoxpa kiapbdiments| thBlCO@lpoylada @étﬂeyﬂlventldnilamﬁ@rmula ITa or IIb:
enbodi nment s, ,\RLI and RL2 are |nderp\rM3IentIy sel ect ed

from hal o, CL: 6\ | kyl, C2_6 al kenyl\ C2_6 al kynyl,
Cl_6 hal p#= , , , and : WO $l007/ 150026
PCT/ US2007/ 07 95 n sone enbodi ment s, TTCyNi s aryl
optionally s(;giteit ed/>WRf, 2, Sjgﬁ or|l5 ftituents
I ndependent |§~ sejected from hal 00~ G arnyl, C2.4

al kenyl, C2.4 al kynyl, Cl1_4 hal oal kyﬁl, CN, N2, ORra3,
SR, C(O Rb3, C(OyNRo3Rd3 C(O ORa3, OT:( O Rb3,
OC( O) NRo3Rd3 NRo3Rd3
Ila 1b.
In some embodiments, the compounds of the invention have Formula Ila or IIb
wherein:

L is Ci.ig alkylene;

R** is H, halo, C1.¢ alkyl, C,.¢ alkenyl, Cy alkynyl, or C;.¢ haloalkyl; and

R? is halo or C, haloalkyl.

In some embodiments, the compounds of the invention have Formula Ilal or IIb1:
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NRo3C( O Rb3, NRo3C(O) ORa3, S(O Rb3, S(O NRo3Rd3
S(O 2Rb3, and S(O 2NRo3Rd3 5 In sone enbodi nents, Cy
WO g00an§do26 | n some enbodi ments, Cy is heteroar yPCT/US2007/071895
optionally substituted by 1, 2, 3, 4 or 5
substituents independently selected fromhalo, Cl-4
al kyl, C2.4 al kenyl, C2.4 al kynyl, Cl1_4 hal oal kyl,

CN, NO2, ORa3y 3, C(ORb3, C(QNRp3Rd3 C(O) CRa3,
OC( O Rb3 0) NRo3Rd3 NRo3Rd3 NRo3{ O) Rb3
NRo3C( O) %S(O) NRo3Rd3\S( 2Rb3K 10 and
SO e
S

S(O) 2NRo3Rd3 | odi,nent s, i S[fheteroaryl. In
sone enbodi nept s, i4 cytloal kyl| opti naj’>| y R
substituted ®y IN“2, 8, 4 or 5 QUbsfirtuents

i ndependent |y sellected from hal o, Cl44 alkyl, C2.4

al kenyl, C2.4 alkynyl, Cl1_4 haloal ky¥l, CN, NC2, ORa3,
SRa3, C(O) Rb3, CLO) NRo3Rd3 C(O) ORa3, LOC(O) Rb3 15

OC( O) NRo3Rd3 NR3Rd3 NRo3C(O) Rb3, NRo3C(O) ORa3,

S(O Rb3, S(O) NRE3Rd3 S(O) 2Rb3 and s<8‘19 Ro3Rd3 In

whSQIFER €MD RALNERY Fe dlPhell 5 hY SnReds KidreindbByS OMe
enbodi ments, Cy Is heterocycl oal kyl optionall

s ubkitspmg eagodiyents, the cogipoundsof the iryghtan haye Rersnula I1b1.

in f - 4 .

RIS R 3 RGP oyl gy i
~LBRASC 1-/3RaB optOn @) RS s ti0i0) NROB RIS 4G O)s@RaiBienBGd) Rd@endent

o A o M B R PO

optembibyiustestitigsd vayh 1,2, Biet @rsdricc 1o attkyther dmbodiormats, —L-R'is Cog

nboi d t - _and are ingdependent!y. sel ec
TSR Shattolimiyahe, iPRREFRST bt 5P S turver
embetigeng yCiRah kiytyl, or@aniil. opti onal |y substituted by 1, 2,

3, 4 or 5 supstituents independently selecte ro .
nat .55 SDiTRGHe. g e e idhiRg R bl wheein R

is lﬂwo@glgilbalfﬁw Tn sc@Bafﬁ%hqsgaléodiﬁé@,Wis KO INREARE dmb@nlents, R
, . sonme enpoi drnent s ‘' and Cy are_,.
is (;9(% éﬁeméﬁle Ew@é?lalaqdéae% Bmisdrly Ih%’ﬂf qﬁ@a@g«ynzfa}syﬁ is B&ch
opt inQBAk kibsuRsk, ik @ehpotds bf thé.invdntidh ke Bormula Ial.
substituents independently selected fromhalo, Cl 4

al kipsomesmbodimgiipyhe compoundof tiepgreption feye Kommlalig cyherein
EZE é@o%g i45 @%}@%ﬂnal@%m%w 1, 8004 DR AR dach

' I'n Sorme enboi dnent s, and Cy2 are
indepeadens pleqtad fjong balecoydepliyl 6. ard/CNand  het eroaryl, each

SUbﬁ*iE%HB%QC%ﬁ&I}ﬁK a§d optionally subsitut fad by 1, 2,
or 3 R3; R/ is sel'ected fromCy and -LB-Cy3; 20 WO

200%] 150626d POT/HUS200KY D Z18B8o0alkyl, Cy', OR?, SR®, S(O)R”, S(0),R", and
NR°RY, wherein said Cy. alkyl is optionally substituted with 1, 2, or 3 substitutents
independently selected from Cy', C(O)NR°RY, C(O)OR?, halo, OR?, NR°R¢, NR°C(O)NR°R",
and NR°C(O)R".

In some embodiments, the compounds of the invention have Formula ITa, wherein

—L-R' is C,.7alkyl optionally susbstituted with 1, 2, 3, 4 or 5 substitutents each independent
selected from halo, cycloalkyl, OH, and CN. In some futher embodiments, —L-R" is C5.7 alkyl
optionally susbstituted with 1, 2, 3, 4 or 5 halo. In yet futher embodiments, ~L-R'is Cog

alkyl or Cs.s alkyl. In still further embodiments, —-L-R" is propyl, butyl or pentyl.
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R8 is, at each occurrence, independently selected from

halo, C 4 alkyl, C2.4 alkenyl, C2.4 alkynyl, C 4
whadooastdogs , CN, NO2, ORa4, SRa4, C(ORM C(O NROHBS2DN7/071895

and C(O) ORa4; and Cy3 is selected fromaryl and

het eroaryl, each optionally substituted with 1, 2, 3,

4 or 5 5 substituents independently selected from

hal fﬂ'sotge -aﬂlb@tilﬁl&llts tgcoﬁlp%{ulﬁﬁ 1Y e 1&%&011@121%/ péfllmulaQIa,-%/herem R*

~ hal oal kyl, aryl eteroar%Y
is salete&Ra® H.1¢1 s oMl @ifbodilaalkyl, IILE)mesfu(ﬂlef@méDddyllel@ht:R 1s selected

fro?lﬁ% amlathﬁt ?H?e?'f IHlteIeg‘la dhfém% §| s 91%1_1?1. substituents

epen y” sel ect fromh -0 (CL. 4 al kyl),
an dIn-smné @mbddlmalhts; ahdgoimpounds pf the nmevechiim e F@nbldﬁdlilwhtrt;in
B 8. | en 49 n r 2
sub%t |1S ulgnatlkg T%)St%u%e Wgt%lé%n? d%tlgﬁya thgtéfglgl?egrhv it 1 Oré)O—l,
subs@u(eﬁﬂs-114deﬁd:ﬂdy1ht)y, sehntdd fram(helo, @Rhahd)styI ). In yet
her is C 3. alky e .opt4i onal |J.
Sub ey SR R anf oSt b ERGURR SA3plonaty 5
subditktyd BNE .2, b Rhme embodi ment, LB is Cl_4 al kyl ene
opt phal |y subsitute h 1, 2, 3 _substigt ant s
perfd& Oﬁc‘g@P%ﬁct‘gBP@WH%lF%e m &, a1y &ﬁaﬁ%’
enbm%hls J@®@Bdch ob&lrteﬁcecln_dépelaaerﬁlbfKME(Q&Efr@ﬁ)hhl@ n@l laykyl, C,4 alkenyl,

C: SRR L Pbhlay S CERR BB ISR IS o e

and _4 al kyl ene optionally subsituted with 1 or 2 halo.
In some enbodj nents, the conpounds of the invention

hav@y Fofakisted Tampangkangd jhgteroanyl, Nagl qptiopely spbyjtutpdnyith 1,9, Ry 4 or
5 silbstltu/eﬁs.ﬁ%eﬁeﬁdggly s@e%d\fr&)n R & I-alkyi I8, bikBny1, @z Va'll@n?loﬁﬁ

enbodi ment's, the conpounds, of t elnventlon

halF@thﬂfﬁl hateromyl, CNbNQz\H‘éR BT OK *jasd BR™18 al kyI ene;

RAF G Uiggofiapr oI ip ey P Y i
is sglopted &ninddis nfkkmt gibstitited wohpBuinaediefolylhehdray entl |1dn4 pradezolyl
is sﬁgﬁiﬁtﬁg{}ﬁ@]?#}%@&gé Qle:cted %‘%m\&%yz ngdUL]B@ng ein some further
embodiments, Cy’ is selected from aryl and heteroaryl, each optionally substituted with 1, 2,
3, 4 or 5 substituents independently selected from halo, C;4 alkyl, C,.4 alkenyl, C,.4 alkynyl,
C1.4 haloalkyl, aryl, heteroaryl, CN, NO,, NR® R OR™, and SR®. In some embodiment, L2
is Ci.4 alkylene optionally subsituted with 1, 2, or 3 substituents independently selected from
OH, —0O-(Cjsalkyl), and —O-(C4 haloalkyl).

In some embodiments, the compounds of the invention have Formula ITa, wherein:

R* is C\.3 alkyl, wherein said C,.; alkyl is substituted with -O-Cy” and optionally
substituted with 1 or 2 substitutents independently selected from halo, OR®, and SR*;

Cy” is selected from aryl and heteroaryl, each substituted with Cy® and optionally
subsituted by 1, 2, or 3 R%:

R® is, at each occurrence, independently selected from halo, C14 alkyl, Cy.4 alkenyl,
Cy.4 alkynyl, C,_4 haloalkyl, CN, NO,, OR™, SR*, C(O)R™, C(O)NR**R*, and C(O)OR™;
and

Cy3 is selected from aryl and heteroaryl, each optionally substituted with 1, 2, 3, 4 or
5 substituents independently selected from halo, C;.4 alkyl, C,.4 alkenyl, C,.4 alkynyl, C;4
haloalkyl, aryl, heteroaryl, CN, NO,, NR®R%, OR™, and SR™.
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L R R Hal IIb 1 wherein R3a, L, R and R2 are
wa@ledorns®2a@s t he sane as herei nabove. I n some PCT/US2007/071895

enbodi nents, the conpounds of the invention have

Formula Ilb 1. 5 In sone enbodi nents, the conpounds of

the i nvention have Formula IIb 1, wherein -L-R is

Cl _if) 8K ¥hmbORhbanahd %nﬁ%mt&‘ Ehlétu%nmntﬂavélm&ula?na émegm

5 substitutents each i ndependent selected from hal 9,
~L&y Gad aldgyl optigrplharebsanted withsb ged.futr Rdeloe BdRlopHdR ™ is
selezclted?r nﬁlﬁ gzgéillg?ﬁalahcy bll nl?aﬁ)&a'l anﬁérg@e o{ﬁnﬁr‘tgotrc]l?gen\fg' ﬁl-nﬁ':bl iog Br;
anch emahjdyl or cs 5 al kyI In still further

hsgrrn nl&lgﬂ) rrte)nts the ¢ {fg)roglpc% O&Ih%uﬁ%gn rlrapug E(tﬁ%lélll] ]In

sone enbodi nment s, theR@ npounds of the inventlon have

Formula Ilb 1, wherein \s halo or G haloalkyl. In

some further enbodi ment s/’ 'S halo In further

enbodi nents, R2 is d &K ~d n one further

enbodi nents, R2 is d. InNsone >¢_ nts, R2 is Br.

In sonme enbodi ments, thecﬂﬁgfo Edg’ the i nventi on

have Forrmula Hal. 15 I n @onmeyeénboldi nents, the

conpounds of the invention hhve Formul a Fbl, wher ei n:

-L-R is Cl _7 alkyl optionalty susbstituted with 1, 2,

3, 4 or 5 substitutents eachy independent sel ected

from hal o, cycloalkyl, OH and CN; R2 is halo or G

hal oal kyl : and R3a is selectedlfromH C1 6 alkyl,
whg%mq{ﬁqe Rabllﬁw{’ arQYefinc PRshe SRR asKAiRbovS( O 2R, and

NRRd, wherein said Cl_6 alkyl is optional

s ub@tspmgteebochmpmts the @mpgpnds of thggmieptiandisye Formula Illa:

i ndependently selectgd fromCy', C(O NRRd, C(O CRa,

hal o, ORa, NRRd, N NRRd, and NRCC(O Rb. In sone

enbodi nents, the conpotn of the invention have

Formula Ila, wherein N:L- |s|{2 7 al kyl optionally

susbstituted with 1, 2,N3, ™5 substitutents each

i ndependent 25 sel ecte Rtycl oal kyl, OH

and CN. I n sone futhep ts, -L-R is C 7

al kyl optionally susbstituted with 1, 2, 3, 4 or 5
hal 0. In yet futher enbod%nents, -L-R is C2.6

R
IITa

wherein R*®, L, R and R? are defined as the same as hereinabove.

In some embodiments, the compounds of the invention have Formula I1la, wherein
—L-R' is Cy.7alkyl optionally susbstituted with 1, 2, 3, 4 or 5 substitutents each independent
selected from halo, cycloalkyl, OH, and CN;

R? is halo or C, haloalkyl; and

R is selected from H, C6 alkyl, C1.¢ haloalkyl, Cy', OR?, SR®, S(O)R®, S(O),R", and
NR°RY, wherein said C;. alkyl is optionally substituted with 1, 2, or 3 substitutents
independently selected from Cy', C(O)NR°RY, C(O)OR?, halo, OR?, NR°R¢, NR°C(O)NR°R",
and NR°C(O)R".

In some embodiments, the compounds of the invention have Formula I1la, wherein

—L-R' is C,.7alkyl optionally susbstituted with 1, 2, 3, 4 or 5 substitutents each independent
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al kyl or C3.5 alkyl. In still further enbodi nents,

-L-R is propyl, butyl or pentyl. 22 WD 2007/ 150026
w7/ 071895 | n sone enbodi nents, the cREPUNAT071895

of the invention have Fornula Ila, wherein R3a is

selected fromH G _3 alkyl or G _3 haloal kyl. In sone

further enbodinents, R3a is selected fromH and

selé@édhydm ha{IB‘ Y&8bandyt U}f‘%ﬁd @ﬂbwmfﬁme@@wdﬁnéﬁ%t hy IR id @, alkyl

sonme enbodi nents, the conpounds of the invention have
optmamuabﬂumed wiktet. éb f:4 ors I@Ba Ip getduthg eam@ghmembslt Rt i§tCed

alkﬁf cgrQ %ﬁ lafhdfugffér gﬁl’ﬂ@élﬁ%n@ U tlsﬁl '%EFO?gI Wfltﬁrlrbr %ﬁtﬂ?l

stltu ents | ndependent’ly
andinSRag etﬁybdlmsntselheeqﬂrr@durids @ﬁthamwenmdlahefmmlﬂa eaoin R

is s%l%ctgé %I‘éllfll%g %1#}{1(?1 037(:&? Iﬂglo'g'l t1I PP ée‘omey furtﬁer %ﬁl‘b 1}n%19ts lﬁé s };elected

occur ependen
frosel et wethylr d)mrye(ﬁﬁﬁﬂmndnbddmeﬁly R%E)m%y] S, at each

occurrence nde dentl cted fr 0 i 4 )

al kféﬁsomi":ﬁmﬁmjé’lnﬁ%tﬁ%?e €0 ﬁﬁ?ﬁ“"ieml‘& e %{F%%\*}q&}ﬁi wherein:

CN, R1m;31_3m@4§ub§|ﬁa&d v&ﬁi(h@l)yRMd dﬁ(tlf@)dﬂlﬁ@élﬁﬁlfhtedagidl lor2

. 0) ORa4,; n i s.sele Jfr ar an

S“t}%t&%%éﬂ?l’?ﬁg%v%éﬁﬁ? GRaeD Bl ebrShoey wiih 1. 2, 3,

4 OCy 1§se$é¢tbﬂtffdmlﬁm ﬁetbrﬁﬁi@@@ﬁd@mﬁﬂl Yang ﬁbt@@tﬁﬂbaﬂmr&wﬁl 0,

C2.4 al kenyl, C2.4 alkynyl, £C1 4 15

Suh%‘éﬂ?él“ml Ofgrpyland H@t%’f‘%ﬁ%‘wlmt@r@y II\%)ZO 3NRO6RA6 ORab,

andrSRak cddh o‘é&ﬂi“én%ﬂ%éﬁ@&ﬁ@ sclbi&l ﬁ&ﬁ]@?ﬂm&@ic?he

|nve8nt| on have Fornul a Il a, wherei is selecte

f r ofn iRt saca|Orégnrreg%gxdpme@ﬂ%lywlﬁqﬁedlfr%n halex%]m adlorb |G | alkenyl
C, VRYBIL TS @algaﬁkyﬂcﬂ: Quadiez cswl c«gws @Pég}m yed Wetdhor™;

subsi'tuent selected from - I'n sone
andf yrt her enbodi ments, Cy3 |s sel ected fromaryl and

g,et §§3g$5%4cted%‘flha phét%iﬁjﬁ/ aﬁﬂ:f'h@tg O\M’Ctl dl%? engh c?p(aonally

substlt ént's y Selett e
sublsafuted with 14221, Kyor 5 s@Btidherth kléﬁ;blndenﬁz sddecaddkdyeny halo, @,4 alkyl Caa
[.Qar | fd a6
ale dc%ﬁgg(WYIa&g aloqgépg 2 ?n}%!rﬁ:{o’ag@§l\l}}% Nﬁé@‘rﬁal %lﬁ%@d SR™.
o pt incnmk Iembsdlmsmts ulhcecdmpiotulals bf th2 inventi@ }&Mbgd)l‘lﬂtulhﬁﬂﬂa,SWherem

en en t.ed, f and
OGRSt GO bty b2

sub@timmﬁts nietep@fdettiascictied Abmdnlon R aEd) SH‘UI a lla, wherein:

25 I ererLn

2o estrturn e Uanies S Pech S S i ety
subdititbd By DR, & BRbsti t ut ent s i ndependent |y sel ect ed from

hal o, CRa and SRa; sel ecte ro

het &risat §4ch osgiTnes, B@?@%@tn@d Seipqted %}@ fn . %}?m ly

subgi & W esbhR¥culrenes, 1rﬂEpe’ﬁdtB§ly sE&téStromhald 3(9J1 alkyl C.. 4 alkenyl,

occurrence, indepen entlﬁ/4sela4ect ed from jo(m .
Co. apllgx}}yl (&2 goalky(le i NO,, OR*,'SR*, C(O)R™, C(O)NR™R™, and C(O)OR
and

Cy3 is selected from aryl and heteroaryl, each optionally substituted with 1, 2, 3, 4 or
5 substituents independently selected from halo, Ci.4 alkyl, Cy.4 alkenyl, C,.4 alkynyl, Ci4
haloalkyl, aryl, heteroaryl, CN, NO,, NR**R%, OR*, and SR™.

In some embodiments, the compounds of the invention have Formula ITla, wherein R®
is selected from C; 3 alkyl substituted with 1,2,4-oxadiazolyl, wherein said 1,2,4-oxadiazolyl
is substituted with a subsituent selected from —~Cy’ and ~L°~Cy’. In some further
embodiments, Cy’ is selected from aryl and heteroaryl, each optionally substituted with 1, 2,
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30 C2.4 alkynyl, G _4 haloal kyl, CN, NO2, ORa4, SRa4,
CCORM C(O NRC4Rd4 and C(O CRa4; and Cy3 is
waelogasmwes f rom aryl and heteroaryl, each opti oPel/U§2007/071895
substituted with 1, 2, 3, 4 or 5 substituents
i ndependently selected fromhalo, Cl_4 alkyl, C2.4
al kenyl, C2.4 alkynyl, Cl1_4 haloal kyl, aryl,
> %IO%“?%%%‘J%S s DB 0478/fé 8%3‘?111 G myﬁé@@ugﬁ%ﬂv@“ ot
C\.¢ hdodlotyseyl niepterestrylt 6. NRweYR TN CPPav,emtSRrru [irsomezembodiment, L

SR i B, 819 58 LML SAGBBL L8 o
OFs eDel€t edkyly, eml HD-(Cis Bl@lkyy)l and G _3 haI oal kyl. In
S O::‘]E‘l sloﬁllE: gmﬁ&d&”t%&’ qfl mé)%tmdr\)%f bR uhvent?on Have F%f%l aleﬁ:[é wherem

i nvRiiti mhcieéﬁe%tgrﬂkya whetein salRl Gly a/lklels shbsut-tltedNVlHQ O- Osznd

def.i
onipie it D iR SR el R R R PR REOR o
SR&;orrpounds of the i nvention have Forrmula Illa: R3b ~/-

'\&y is se%ecte% from ary anla h%t%rolaryll each substituted with Cy® and optionally

subsituted by 1, 2, or 3 R%;

R® is, at each occurrence, independently selected from halo, C;.4 alkyl, C,.4 alkenyl,
Ca.4 alkynyl, Cy4 haloalkyl, CN, NO,, OR*, SR™, C(O)R™, C(O)NR¥R*, and C(O)OR™;
and

Cy’ is selected from aryl and heteroaryl, each optionally substituted with 1, 2, 3, 4 or
5 substituents independently selected from halo, C;.4 alkyl, C,.4 alkenyl, C,.4 alkynyl, C;4
haloalkyl, aryl, heteroaryl, CN, NO,, NR®R%, OR™, and SR™.

In some embodiments, the compounds of the invention have Formula I1Ia, wherein R
is halo. In some further embodiments, R is CL. In other embodiments, R* is Br.

In some embodiments, the compounds of the invention have Formula ITla, wherein
—L-R' is C,.¢ alkyl optionally susbstituted with 1, 2, 3, 4 or 5 halo; R* is halo; and R* is
selected from H, C, 3 alkyl and C; 3 haloalkyl. In some further embodiments, R*is Cl or Br;
and R™" is methyl.

At various places in the present specification, substituents of compounds of the
invention are disclosed in groups or in ranges. It is specifically intended that the invention
include each and every individual subcombination of the members of such groups and ranges.
For example, the term “C,¢ alkyl” is specifically intended to individually disclose methyl,
cthyl, Cs alkyl (e.g., n-propyl or isopropyl), C4 alkyl (e.g., n-butyl, isobutyl, t-butyl), or, Cs
alkyl (e.g., n-pentyl, isopentyl, or neopentyl), and C¢ alkyl.

It is further intended that the compounds of the invention are stable. As used herein
“stable” refers to a compound that is sufficiently robust to survive isolation to a useful degree
of purity from a reaction mixture, and preferably capable of formulation into an efficacious

therapeutic agent.
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wherein R3b, L, RL and R2 are defined as the sane as
her ei nabove. In sone enbodi nents, the conpounds of the

WO posgnsioon have Forrmula I1l1a, wherein -L-R i BCITZUS207/071895
al kyl optionally susbstituted with 1, 2, 3, 4 or 5
substitutents each i ndependent 15 selected from hal o,
cycloalkyl, OH and CN;, R2 is halo or G hal oal kyl ;

andy F?’ﬁmt'h@r a@ke@ﬁ%e@qutrcgmlﬁfea%es ofathglﬂvent%]i @hlch are, for clarity,
hal oal ORa, SRa, S(O) Rb, Rb, NRRd,

desgpileadein rﬁﬁ/escawntisxmf f Bp&hR pMbpEmsps | @nalsp;beﬁmedeudtlmc@mbwttqn in a
sm%e/, &b&?{geﬁh&%ﬂ%&%%&?ﬁq L a{glge% ﬁgﬁig Eﬁqﬁﬁ“éﬁ}@%&ﬁgﬁm@p Blevity,
desgibeairid thdR@(ﬂ(@i Rba shglemdimwbodamélm b¢ pt,dwéleé @a:nwmﬂiyj,sr in any
su%éle?ﬁbﬁow% t| on have Formula Illa, wherein -L-R is

I{lonally susbstituted with 1, 2, 3, 4 or
5 ledJsctonmuﬁreistoeﬁ tieaimleritiod e erhgbdrd Varﬁﬂle\ﬁ@p%@ﬁlo%(h@ﬂﬁnce each

Varéa / %Ooﬂlfge © mf){j:%yhsg&ectgﬁg th%&}[agculsh Erok@( 8?1.0 r@zt%e]{far%e For
exadipky wheepi stiao@td iy desssibesit Hab ik @lo W drbupl ,tha? arc3imdlta@towBly present
al sg'%l_e !8015 et f %:E\% Bfgqgl?gglcglﬁ%gqs% :qigrenl_t SEI_O%%'GS gelc%l[eléytjrom the
MapEueR ¥loup bbﬁr&ﬂ f&l‘R pentyl. In some embodinents, the
cogRounds of the invention have For mula Illa, wherein

s g e, dha lEm £ plsHh 1 megnt do Ziiylp agytuggtedshydrocarbon group
wht&ﬁh@ﬂf'a@lt chaﬁﬂéd%@ﬂﬁni@ﬁéﬂtm Ipﬁ:'ﬂi’l%@ 'gf'&{ﬂ ﬁcluﬁ% &@thfyﬁ(Me) cthyl (Et),

sel ected fromH and nethy In yet furth

pr%m@mrgpylanéwp@thWﬁ (e.gn nWpd, @@h}l@@. tnl@mlé Jpeptpb(e.g., n-
pergﬁ %&%ﬁ &Bpég% LAY BRtieN ABaye Eg%uwa@ thLlﬁ fro\ﬁh@&@a&ut 20,

C1 3 substituted wth Cy' and optionally
frogluaot@tabﬂlut@dfrw tl Ho 1b<m 1@ frogy bt mouft Tritos | fcdpeiriul&Rm yto about

4, %%Joﬁ{:f &)dﬁbgﬁt%r@a%hgton]g?a and SRa; 10 Cy' is selected

m ary het er oar cycl oal kyl, and
het &5 sy diesal, kKiel terne éfdkyler@U befiers tare didking elylerowp. 20R7cxamle of
n psubsituted by 1, 2, or 3 R8; R7 is, at each
amgle%éugrg#é( i ndependent |y sel ect ed from Cy3 and -L'-Cy
3 R8s usd harteme adkenglC aefersenae alkylrgie\pne‘rwdmlgtolny osmbreatoglle carbon-

C2,4,.alk |,
car%rlnobmnﬁ ]g)%m&) ye]-aéfkeéxf( grm%% 1ncw§% he%ﬂzap bpe&%rﬁ'\}? l(y ny
C( O\NRGA Rdtbin, &y G’ Ge®Rath; an a11571 @ftﬁilp (By{&ng snsel @oiadple carbon-
car B g akits S RS- E0St Pededie ¢ 1.
ﬁ | 8s uéedOlier&n S‘aiasatalktyuaefess tongle @lﬁﬁldgﬁglb M?\Eﬁ‘g elﬁé od nfow Ralogen
o, a n
SuGRPEY kwamﬁmfl bkl st cgaquw mé}@s O CHiRob R ZERz%Jh’ CHCL,

CHaOE,, BRAG ah i3 0iE enbodi ments, the conpounds of the

invention have Fornula Illa, wherein
As used herein, “aryl” refers to monocyclic or polycyclic (e.g., having 2, 3 or 4 fused

rings) aromatic hydrocarbons such as, for example, phenyl, naphthyl, anthracenyl,
phenanthrenyl, and the like. In some embodiments, aryl groups have from 6 to about 20
carbon atoms.

As used herein, “cycloalkyl” refers to non-aromatic carbocycles including cyclized
alkyl, alkenyl, and alkynyl groups. Cycloalkyl groups can include mono- or polycyclic (e.g.,
having 2, 3 or 4 fused rings) ring systems, including spirocycles. In some embodiments,
cycloalkyl groups can have from 3 to about 20 carbon atoms, 3 to about 14 carbon atoms, 3 to

about 10 carbon atoms, or 3 to 7 carbon atoms. Cycloalkyl groups can further have 0, 1, 2, or
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20 R3b is C1_3 alkyl substituted with Cy' and
optionally substituted with 1 or 2 substitutents
wo padepsadent | y sel ected from hal o, ORa, and SReCT/Uy2007/671895
sel ected fromaryl and heteroaryl each substituted
with R7 and optionally subsituted by 1, 2, or 3 RS;
R7 is, at each occurrence, independently selected from

3 d¥ke B&gis ah@ow ?’l 025 trﬁﬁe bénds At Aﬁ@%lu‘ag& W t'h@ ﬁ@fﬁn‘ucozn Odf cycloalkyl

i ndependenty 'sél'ected from hal o,
areghqéestey that hagp one o mgigypromag ri rmgih@mle(l kylllavmgl\% bokdin copraen with)

o R AN R [RA, PR O B pAhe YRS and e
lik$ uBsdycloalicgldgrent having e @, mefe dused qum,ahjgtringuemt lse attached though
elthelr keep a?rpl% t?s‘tzloy no nlzkrgmgtrc p élon ha re—1= nﬁ%?rn}llré% C'%gen atoms of a

cydhedle @(mpl canChé medNMG&iﬁlp@? Iaﬁl,ngam]doﬁRa)ﬁ Shfﬁdsomstltuent
unas, o

d ' i h
BB AR Solfer SRR cePiorke a0t  SRERNS. sppphoo
cycdahaptlyi, tcbyb&{jemdyb dycRhdxcaxiadiyalondyllienydheyaolepaaledyl, norbornyl,

Xa supstituted with a subsituent
norgiss Lavar oy syt Al iR IRE: 0 r i Some f urther

enbadisemb&in, &Y BetédarsEl ge&tpaefefsrt@rih afoyhatia RekefOEFRS RAEngl at least
each optlonally substituted with 1, 2, 25 WD
on RPN TG PRETIUSIH SR o or Aitgjeens Heigieqryl ety dnclude

mog%/gRe eﬁ%ﬁéylcyclﬁ:% e &C thﬁ@né Qoﬁghﬁglﬁg% IE% sﬁ‘sltéﬁys AnG#ind-forming N

atoRiekned g%t?rwryl eQup N@alswﬂzsmﬁezm Omaﬁlél ?\?swa)emoww sByples of
het@r’%@nﬁfj %ﬂ%ﬁg&f mcllu@e whtﬁo&lmﬂtaabmyﬁ@ﬁ QRELORRIV, YryRmREhy ;ﬁs}%nyl

3 substituent's i ndependently Sel ect

pymdaéwl cxizinys, foet. Quiabley | soduinal L. GROBE Bid Ikl higtgyl, Hidolyl,
t 450 f. n n
Ay e)@%ﬁ}y ﬁurq%ﬂg(if{ﬁ?[] on &etfrﬁgn . H&%ﬁ%%&lyp 155){3901%'%&)?%%%1%, triazolyl,
tet@olﬁ ahcﬂ@}blyl Wh,éﬂehlndlgmlyd @sot]ﬁa@ll}k,y [benztlgenybt purutygd carbazolyl,
d ' [
benzn‘{slla%zogLIZt en 11?1“]r an etg% Ii’% en s§m§ glﬁléc}:ctlﬁlg&tg S%emel&]eg?%)’/l%aﬂﬁ,has from
1 tanblout S3RararbOy Atdns, gl mcﬁletjerfmlmmmeylts feoml ab@tt Srtoabylt, 20 carbon

atoglub %c’ ﬂn%b:%ﬁbg)éfn%%tswche gFt ggrdo#é) %@é’lﬂsa i& l[ogag)gﬁtol 4,3 toabout 7, or 5
to @ﬁﬁgufcrremgeatomm dependeniboyineels et dckefoaginesivap tas Cro dbout 4, 1 to
y al kenyl, C2_4 alkynyl, Cl_4 hal oal kyl,
Ot(léécg?ﬁﬁis&ato?ﬁm C(ORM (O NRCARd4, and
C( Q)%é shered@) thet SeycBalk gl esteedo b homu@dtic Héi&ocycle where one or
het eﬁoar , each optionally substituted w.th 2, 3,
moje efythe ring-Braing afoms ik PECoMHRFERYRHY Q) Ns o ée{oga Hefegopycloalkyl

gropd &mn ifdludk @bk lor pERevklial K8 NMdvindE - Hordd K¥EW tngsFlind systems as
well as spirocycles. Example “heterocycloalkyl” groups include morpholino, thiomorpholino,
piperazinyl, tetrahydrofuranyl, tetrahydrothienyl, 2,3-dihydrobenzofuryl, 1,3-benzodioxole,
benzo-1,4-dioxane, piperidinyl, pyrrolidinyl, isoxazolidinyl, isothiazolidinyl, pyrazolidinyl,
oxazolidinyl, thiazolidinyl, imidazolidinyl, and the like. Also included in the definition of
heterocycloalkyl are moicties that have one or more aromatic rings fused (i.e., having a bond
in common with) to the nonaromatic heterocyclic ring, for example phthalimidyl,
naphthalimidyl, and benzo derivatives of heterocycles. A heterocycloalkyl group having one
or more fused aromatic rings can be attached though either the aromatic or non-aromatic

portion. In some embodiments, the heterocycloalkyl group has from 1 to about 20 carbon

28



10

15

20

25

30

hal oal kyl , aryl, heteroaryl, CN, NO2, NRo6Rd6 ORa6,
and SRa6 | n sone enbodi nents, the conpounds of the
w0 popgnsioocnh have Fornula [ll1a, wherein R2 i s hedDUS1007/071895
sonme further enbodinments, R2 is C. In other
enmbodi nents, R2 is Br. In sonme enbodi nents, the

conpounds of the invention have Fornula Illa, wherein
atoglg %ﬂff E fdrﬁlelcngO(ﬁJngML Iffg)%'g (21@'3' ¥0d§15{§1p52:{)'s$a%sozldae‘&é\fn§ h Iili' some

emb«pd@mms, iy he@r@qmwlkalrgjom coptafnalSoalekgut 204 htosgbret u? thetrout 7,
or § %)%dr fn?m R%Jﬂs tlﬁl sofik eﬁ{bodmﬁﬂg {ﬁf ?hgteh%%a&{lﬂw grod%thas 1 to

vari ou gsin present specificat
abcaut.llési ite a@cnlté of 1 mﬂﬁmtﬂzmn@f Itntﬁememtxorimantsn tha heteeocycloalkyl

grouP] tc ntg% q(i) L %% ﬁbl'ig %01%5 I f]n someggmll’.)ocfé&enté tﬁg %gtarocgcfi‘oalllégfl group

nvent 1 on
contennh@/toduable$>uindsorrb| nati on of the nenbers of such

d . I t he, t "Cl-6, al kyl." .,
< AR e el 9y ot S B B bR gl Mhon et
to H&&hydhstltu&iihw pyd]ﬁll@llk@he (eQargple of- gylalkyl isObenzyl. One example of

i s l : n butyl, isobutyl,

Cycﬂoaglg’:i% S)_GFhC cy ‘Wéﬂ , n-pentyl, isopentyl, or
neope iyl ﬁe,renarrdle{éﬁ)a@hdﬂwy’ ra@rsltb aln SalyW rgtrcmpr submtﬁe@l@si a heteroaryl
that the corrPounds of the invention are

grogRadd hajtepsycloalyhfiybireiepy ta byt Yibstitaigh gy E}ﬁar%wéﬂaﬂ% One example

of w&foh@!aw liy C@I@J@%ndlﬁM%ﬂbr vVione elxélﬁblatdf%tér@cyaloy&ﬁfan&&l is —CHy—
ree of purlty roma reaction m xture, and

(Pllif-‘rr%f“e} 3Bl y capabl e of formulation into an efficacious
t heA%%H'hbl%ma%m -or 22100 ZRGIALFRYLS clﬁ&“E/ o804 Q895

It is further reciated that certain features of the

i nvénhtiedrierophi’ brdp regpyelky gefees tarantajkyl geoyip subsgight¢dnwitlhe hydroxyl
g1 g‘nt ext of separate enbodi nents, can al so be provided

in conbination in a single enbodi ment. Conversely,

var Apusd heminutaygnatkyt trefeisriy emtlkplrgrovp sobstiguted witloa cyano group.

br t cr | e

eﬁga XOIP]]%oqlgés dés@?lgjed Eergltﬂ ca%o%egg(ygnenggatrrlgt(g F yq%?m% ong no; more

stel‘:eowntetsab‘hlé stsgbisomdys, ath atsmnarff@mewnﬁcdmtéeeomferst {re intended unless

bl
otrg R e & oE B b PSRRI cebBRL o ey
sutishtﬁtemfbus Iatogfrsoctap b@aﬁdlmmgl bhiealiyaidtiabloe rackaic foaxampdteods on
a str. U avi.ng two

e
hoy RSP erits Oelishly tafso s Fa e iy e B e e in
thetd'mlg sﬁcvm?st?g FRUIRGOIC AN rafc@rﬂfcelﬁﬁﬂiresddnf [S}ege?bsemgufi $}@81651s Many
sel ect e rom gro e | ne (0]
gequstier amess pf Oclfﬁglsﬂt %r%f%a ﬁlﬁ%ond% anqrhenkike; gpnyalgogbe P‘SS‘%’\“ in the
corﬁpduuasaa@@lnttmd{e@&@rm Mal194uRH Rtabhis Sifcrd %reS&crn@éanMtecp ainB §flesent
branched. Exanpl e al kyl roups include nethyl (M),

1nv§1@th)y| C(sEfnfi tranb rggwqtrlc( ésoglers tbq éwﬂ)ouagﬁjoii‘ %rﬂr@ﬁ% 151Vel’lt101’1 are
desPHb anfl rad be isBraR¥taY h mikERRM ¥ nerstor BUdephrhted REMENS forms.

(e. 80mp0unds of the invention also include tautomeric forms. Tautomeric forms result
from the swapping of a single bond with an adjacent double bond together with the
concomitant migration of a proton. Tautomeric forms include prototropic tautomers which
are isomeric protonation states having the same empirical formula and total charge. Example
prototropic tautomers include ketone — enol pairs, amide - imidic acid pairs, lactam — lactim
pairs, amide - imidic acid pairs, enamine — imine pairs, and annular forms where a proton can

occupy two or more positions of a heterocyclic system, for example, 1H- and 3H-imidazole,
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pentyl, isopentyl, neopentyl), and the |like. An al kyl

group can contain from1 to about 20, 15 from2 to
W@bwatus@ from 1l to about 10, from 1 to aboutP@I/US200T071895

1 to about 6, from1l to about 4, or from1l to about 3

carbon atons. As used herein, the term "al kyl ene”

refers to a linking al kyl group. One exanple of
1H2! k! eRg dip 192G, AF HSEIHeL&hible " ﬁldk@ﬁylandrﬁflﬁgl%zole.

t'o an al kyl group having one or nore doubl e carbon-
Tagempreniopondsn bExmpgiiledrank ensteriqgp dgsied nm 9 f@mhl@mﬂpmprlate
sdﬂﬁ@ﬁ&ﬁyl and the like. As used herein, "al kynyl"

ers to an al kyl group having one or nore triple
car Gempouody bidthe rowroisen d@x arol ircladckathigbtopes o peonisnascuntieg in the

1nt¢,rﬁle§1at¥T or %leé/ rrl%po’unc?1 gtiisot[op%T 1ncFuede tﬁg’seu§ S Havng% ﬂieosrame atomic

avin
nurnidrébuh éllfﬁagaﬁnmasuhmtbletsuEdil‘t e&amﬁbeam‘pxbpﬁs cdfﬂaydhagmhaklyﬂe tritium and
Jedrou i ncl ude CH2F, CHF2, CF3, C2F5, CCl13, CHCl12, 25
3, CC15, and the like. As used herein, "aryl"
r ef Elfies tdrm, MosaEyal,* CasonsgdOhdteiyiClsi edr@. tg. inclhdy iallgst2reoiSomers,
or 4 fused rin s% onatic drocarb&ns such as, for
0P M B h FRANICT 5‘&“[1‘?1‘?9?65 Of HE KU Wy fepicted.
pheﬂﬂrﬁohfpﬁﬁhds,, a@Nghdrid@cdutiéelly abddpBBREsaROBRGEITE BleSalscAfchnt to
roups have from6 to about 20 carbon atonms. 30 As

incfide golrssdsriydraed &r8i) kyl " refers to non-aromatic
Carfﬁom RfbbAifmkmd! ﬂﬁ EMEJuBR of MK ¥lvent®Ink @AY salt@Rbreof, are
qrou ps. Cycl oal kyl ?rou ps can inciude nono- or
Subﬁ@lﬁ%@ég’clﬁq gtede By. SUbf‘rﬁ?’d\t/lFﬂﬂbg isplated” gy meaift fhgfhe icpgpgundjipgt least

palﬁmgl &mﬁbstalﬁgwgypagtea @ﬂohpﬂay EhBDnmbt i® %Fch‘?f@&’sdﬂoffﬁ&lt& detected.
| oal kyl groups can have from 3 to about 20 carbon

Palﬁﬂlomarat@nt en absdude. fon cxammon eompasitiongenrighedipathe cqrgpound of the

e

leaﬁ@bblug@%m G7806ut B%dat bﬂlas abowtd¥)%art least a(bput190°/o rat Rast about
95%;%{?%335 %%nfdé;?%,%r 3P 165{' géol{lg?ﬂ% eh fght %? heQ: }nhgu%d of the invention,
or stamatdf.c M"ethogsfof ussbting ¢Qnmound$amd ﬁ@raaltscnrkdromneao tireoant.
0 ring l e Zo
tor [t St GrEEne Be iR R e T AR SicaMRE Jais of the
corhpdu@ds d’es@r%ﬂd&fdﬁylAsglﬁ%w Pefeay i piginameutivallac@plabis edlts™ refers to
argmatic rin n be atfached though 5 either the
deSafiia pic tr SRS e R SEPE T B GeEnp cpppg 1 Thodified by
corfvblﬁl@g fa@roxistifly ecld e maat rﬁﬂiEtyOtB i sal Yedn axlsyhbled 00 pRar@teutically
oxi di zed,  for exa havi ng an oxq or, s [ fi

accgﬁ@l%lf salty é]ilﬁlude @E&fﬁﬂoé 1161)1}ng @apma QF 81‘@6%10 p(ﬂ S Hé)f %asw residues

such G |l aaiie@pMkali 6 6keRbdI ks, of %ﬁicoﬂéﬁﬂﬁe)élsuclpé’scéa%&?éw acids; and the
| oheptyl, c opent en cycl ohexenyl ,
hkq3 gl'@p @h@?‘ﬁ%ﬁu@?ﬁ} acgey@b@rﬁé%% (atit]a‘; g}ﬁ:§qnt 11),){61?‘[1‘9&1?{:}}1{@6 the conventional

nofMRKRI A of BRN DX bmpRHA TN for MREMPIREFrbrh kn-toxic inorganic or
organic acids. The pharmaceutically acceptable salts of the present invention can be
synthesized from the parent compound which contains a basic or acidic moiety by
conventional chemical methods. Generally, such salts can be prepared by reacting the free
acid or base forms of these compounds with a stoichiometric amount of the appropriate base
or acid in water or in an organic solvent, or in a mixture of the two; generally, nonaqueous
media like ether, ethyl acetate, ethanol, isopropanol, or acetonitrile are preferred. Lists of

suitable salts are found in Remington’s Pharmaceutical Sciences, 17™ ed., Mack Publishing

30



10

15

20

25

30

10 As used herein, a "heteroaryl"” group refers to an

aromati c heterocycle having at | east one heteroatom
w0 povg/1smweder such as sul fur, oxygen, or nitrogReI/US2007/071895

Het eroaryl groups include nonocyclic and polycyclic

(e.g., having 2, 3 or 4 fused rings) systens. Any

ring formng N atomin a heteroaryl group can al so be

éufiﬂ ﬁ@s%ﬂ (Paf SURLH 9”14”\8%8 Janltc)fPthL%l ngence 66 2 (1977)

heteroary groups include wthout Iimtation, pyridyl,
ﬁwmﬂ6%@§$ﬂﬁmyﬂpﬁmwdhﬁ?mﬁwyﬁ@eEvﬂaﬁ$ﬁyHMY15 pyrlda2|nyl

tri £ I Oqui I

i Zg?ﬁj %i‘[al}ﬁg%cgﬁﬁqaﬂy a\élafg a'bﬁa ay &1%1%6(1 llielilén?nt refer to those
corymrundy, unna]etrtaISbemmshloemydnd/owlnszagh|fazrtsl which nawom&lml ghb scope of
sou%x él? ﬁl%)camu‘d tnrréelzn dlz)%t%llef téo(g {uRe é 1rnacZ %l[aﬂ W tfé nnhgegt sgue\é of human beings and
anipialsi mythqut caxcbazol ’50|><1,c1ty,beiﬂza|t1ml da]ietrglyl respansky | (I)rny)thpr gneblem or

het eroaryl group

COIRQ%’a??“oFRmTe‘tSBrage 1ﬁt ”z’bsog%’ %ﬁ‘eé‘{%s MYnd in further

enbDigh prevehsint¢ndich ako idcluded proatdgubf ﬂi@ cslﬁpchmﬂs 38 crticdMBrein. As

I n sone, _enpodj ne ts the heter ont
sl EBBATESS TEET b coRaEBiy Bondey Gy SRBHRg e sctive
pardtOfifeg WitnSMENEIRAMNE MaSnmdlAe sHBkar Paddydes HaauRe PRBardd by
to abqut 4, 1 to about 3, or 1 to 2 heteroatons. As
mogiie FEFEFTR! ETOHRY RIFSEY®| BapagRoundsen speh ¢ oy that the ‘moditiations

areNQQVA], QIBLrI if rARIne MRmYRlRi MR8 vOR o Afie pdfBikt&ofolidde. Prodrugs
rm-f’ormn atons IS aheteroatomsucﬁ as an 0, N,
mcladatc@mpoqqét @vha@ylchyeatxng pminpg syt o SATOPRE RIS ﬁt?ﬂ??nded to

an}péroﬁ)[ptlﬁtc Yéakh thfnﬁls&red f %\Hleﬂﬂnﬂlan %ulﬁ Ect Acléa‘éésetg fBIIH{‘Q $rke hydroxyl,
ring systems as well as spirocycles. Exa

amlmeftvéﬂllz&@yb pb@ﬁrlktwyl grgwEpRFClivRly. idempey phup rngﬁ include, but are not
[ [
llmﬁtgétl {r%ngé %%ﬁeya[nﬂ t%ﬁ%g‘% d%)};léatlo %52%1; ot;Bﬁgf {Hd%ﬁﬂé’ t‘u'nctlonal groups
in the Gormmuszcbb@oheentmlb @meporation] amli xR aﬁt@fodlpgqo@ disdismgd ip T. Higuchi
r di zal & di nyl . J.sot.h, gz
ancp ¥/ g% %1 dp%/ dfu,gé §1§ @}f%l Ib ailvﬁis’l ?ys{eﬁal(s),a 2\6@ ?Jl og t}{%y}\’c S. Symposium
Semem ailaizot Bdirowlsibla@rtidre ik i/keg Mso, ietthdmtaedi B NRdche, American

Ph’%%{/%e% %aéozr&?soo% O he © s?r(g: Cl O%k&é | lggjfe Fohe %hha%e hereby
mcm@nduﬁmwrﬂ%ﬁﬁ@ﬂnﬂh$h$ﬂkg;the nonar omati c heterocycllc
ring, for exanple phthalimdyl, naphthalimdyl, and
benzo derivatives of heterocycles. A heterocycl oal kyl
Syi@k@up having one or nore fused aromatic rings can be
attached thoudﬁgllther the aromatic or non-arona
por Hheompppnds dithediiesorfi Rtian canme MieraEdde ¢ orBgy 1© pys known
to @cQUPlcastht LAY br éﬁﬁ’ic RARKSis 20h CRNPOInds 28 thAPreOf ihdald2&n be
PCT/ US2007/ 07189 atons, and in further enbodi nents
synthegigechpoilg the teethads s barcipafich slesatbadrdelop tegater with synthetic
meﬁt%@@ﬂio%rlh $he drh&F spaharcqggalh@ateﬁlyarygfr Q/Hrﬁ’atﬁﬁmh@te&? as?aﬂppeaated
about 20, 3 to about 14, 3 to about 7, or
by thoprpkillgd it g 28t ons. I n some enbodi nent s, the
het k r S .
et SROEHTABHY) 1B BRSO oW BIBHE sring
majgeitle oy cho &lkeplingsgapel pmethodt aichgrogeduees 31t doill Biceariprmaiiesd that

whi t%}&? of Bg?eq}.eg%%c‘&s cton(?lti&%t(?.5.Pf:ex&lo?lqgrﬁyératgfegqgnes, mole ratios

of reactants, solvents, pressures, etc.) are given; other process conditions can also be used

unless otherwise stated. Optimum reaction conditions may vary with the particular reactants
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contains O to 2 triple bonds. As used herein,

"arylal kyl" refers to alkyl substituted by aryl and
wo eopchismbkyl al kyl " refers to al kyl substitut eBCTYS2007/071895

cycl oal kyl . One exanple of arylalkyl is benzyl. One

exanpl e of cycloalkylalkyl is-CHQCHQ-cycIopropyI. 10

As used herein, "heteroarylal kyl" refers to an al kyl
or &Tl%p usceﬁbﬁh'sheﬁ &gldg%néicﬁ%eeﬁe%ﬁlﬂed b?fo%l Ricill&Dth the art by routine

het erocycl oal kyl al kyl " refers to a substi tuted by
0@h@¥@ﬁ@@%ﬁﬁ®aﬁkyl ne exanple of heteroarylalkyl is
- CHggd( h £ h

het ereo XE sge's esAbIrl)SFcL er%eca é@&?& Ttofeﬁ accordlng éo ari?/ 3u1tat)£s ¢ method
knaysem thﬁezrrel h"'qr exftm(ble prmﬂuct foethaige gin bmmbmdaeed tyl spest@scopic means,
sucfl as Cflrugl)ear l[ng%rre.’tlc ga}ngg ts cérﬁs Qﬁ%ysegp{f)ﬁ;ei bs {rared tsged:troscopy,
speﬂlrd)p‘hoa)n’reylﬂ naxgy IUV gusxblep; orAsasklSpadtrivactey, vy by chimnoalgkaphy such as

ers to .an Ik u ut.ed th a c ano
high B istoeh B e BB R b oGy Hirhln BBt
asyWﬁtl@ ¢fecotnpoulBVéan ginoilee Gie Weetlonsirﬂr Gpedttion Y .various

stereo oner such. as antioners a
chdgicd Bl el T T Edin eas Qe eeS B o R lgetign of appropriate
protdeeth€ afRps c£0PP eanitks dabmii@ By eseidillddnvednt lagtn Tﬂ'eaéhemlstry of
contain asyrrmet rically substituted carbon ataons
ProfReting goupsedn bR feli lonprapnplie 1 Giserss ctrale é’rﬁfect%ﬁﬁ%ps i Organic

SyRIROGS 1N, Whiew & SoRY, @par, &yinat m%l:dryoraﬂéa 'thémf 154 F@ereﬁdanih its
optically active starting materials are known in

cntgety. such as by resolution of racemic mxtures or by

st efROssighd & 6th§e %ﬂé&%&% SlbribMPIYein QQ%EEJaFﬁe‘a du§fﬂrﬁﬁft§ol@§olvents
ol efins, C=N doubl e bonds, and the |ike can al so

whighsabe repdilyt sglsoted bIZ @m)eﬁﬁnkdlsmdhfsaa“r oltyaganiretyathasis. ei?ﬁuatéer folvents
cansﬁ“ecg?lbsst&rﬁml§ &bl‘? vﬁ{hethg oak& a@é‘rﬁg (&éactm% P{ tqﬁtgl%ediates, or

i nventi on. trans geonBtric Isoners o
produstp etuthel @nm‘erattth® gn@s@hﬂle irgneaensiaphcaanal oudeige rtepatatares which

cul B Spliaft S0 T rePfl EieBall o) B TR PR appgpore. 4
giverh seaciionc bandiee tautd oetr incorkosolvent Jiaauthoxerel ¢f morenthar es kdlvent.

De]&eélam t h %@aﬁrﬁ%&a&%e}a%&or%t?% rg?i:%a lebs%gve t\é\n ﬁ%rhanga? é%?alr reacp i0n step can
be B‘ﬂl@teﬂtl on of a proton. Tautoneric forns include
otro |c ners which are is tonat i

ot arls BT TRt Ol Gt RLEEDROF T Gro B g reaction

patﬁh@rsged teEma@%lses dRéHe@belopi ¢ tautoners incl ude ketone
pairs mde - imdi¢g agcid pairs, |lacta

| act %ﬁﬁ“ pladr:eﬂgen% VIRt g ctﬂﬁwamsayl §lbs%tH‘£ﬂ1 thigzolopurinone
derivatie1jRAl lt&razABshrADAM i@ vafi@r 15 RUASOE oBuRRh Oh YithGHhoacetic acid

occupy two Qr nore positions of a heterocycl ic system

1b fiythe presphise @f an pphydride b phivgsy Bogides the pyyEnglerdjons grgmediate
lc. P%Hs@?&i%/cgglig&% 1chfshng sgﬁ'fnmq{iglté‘l'fﬁdella gulﬂibferdoﬁélﬁb@ (such as in

and 2H isoi ndole, and and 2H pyrazol e.
the presence of acetic acid and aqueous HCl) followed by reducing the resulting nitroso

intermediate 1d using a reducing reagent such as NaS,0s, affords the diamino intermediate
le. Cyclization of the diamino intermediate le can be accomplished by treatment with
trifluoroacetic anhydride to yield the xanthine derivative 1f. Following conversion of the 4-
carbonyl of xanthine 1f to thiocarbonyl using P,Ss, selective methylation at the sulfur using
methyl sulfate in aqueous NaOH solution gives rise to the thioether intermediate 1h. Reaction

of the thioether intermediate 1h with hydrazine affords the resulting hydrazone 1i, which is
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Tautoneric fornms can be in equilibriumor sterically

| ocked into one formby appropriate substitution.
w@oopasnes of the invention can al so i nclude aPCT/US2007/071895

i sotopes of atonms occurring in the 5 internediates or

final conpounds. |sotopes include those atons having

the sane atom ¢ nunber but different nmass nunbers.
sutﬁ%[ed% %Bln%nt WRIPEP DR QEr IV R %%(U‘aﬁkﬁg LT RECHIREN G yield

deuterium The term "conpound," as héreinis

therpyghgedttozalad]. udderaptively, elrtermeéetvehscan bgdtseistl pith NaNOz under a

sui{gel%o%tﬁg@on &%%Q%Tﬁ{; ‘Ef)l n‘djgun S&{a(ﬁ da%?ck% alglg%ctﬁllg rT—RFlé/er ﬁl%wdes the

cw&zwb@tabkeummmtilthereof are also meant to include
sol vated or hydrated fornms. In sonme enbodi nents, the
conpounds of the invention, and salts thereof, are
substantially isol ated. Sghehsubstantially isolated" is
nmeant that the conpound is at legst partially or
substantially s parateQ:$ron1the environ in wh c
|t3@as forned o] ee%ed—»lS rt seggggklocha o

I Nclvde, for neka a conmpog; @nrmahedd|nd#:;E£H2

conpound of the |nvent|on Substantlal separ at i on_gan
I ngl ude conposi tihons cont ai ni ngat | east about 50%q at
| east about 60% at |east about 70% at |east about
80% at | east about 90% at Ieast about 95% at | east
about 97@6 r @t | east about99% by weight of th
eipound fjhe i et4%n, i oy"al t théreaf. Ma
f or |sola?* @@npounds agd\ﬁ ¢r Salts are r uiJ ?ﬁca
the art. 20L&he present invention also |ncludes Lw
pharmaceutically acceptable salts of the conpounds
described héfein. As used her'éin, "pharmaceuticall%y
acceptabl & salts" refers to derivatives of the

di scl osed nmpounds wher e~ he par ent conpoundn
Medi | ed mgzguonvertﬁﬁb an |ﬂt|ng A F%r bESen >_
moiety tolith A& form | pscaf pharnaceu&yé% VA
acceptaﬁleusarts i ncl ude,o are not limted to, | .
m neral or "Organic acid sal tR'of basic residues 25
such as amwes; alkali or organic salts of acidich
resi dues such as carboxylic @§ and the Iike. The
phar maceutical ly acceptabl e E S of the present
i nvention include the convgntlonal non-toxic salts of
the parent conpound forneq; \ orHexaane from
non-toxic inorganic or or ;L d-ds. The
phar maceutical |y accept abl § NS of t he present
i nvention can be synthesize@Rfron1the par ent conpound
whi ch contains a basic or ac}dic noi ety by 30
conventional chem cal nethods. Generally, such salts
can be prepared by reacting the free acid or base

t hese toi chionmetri.c
of  THeSlopiieRr | SPRREHResr i o R Rt o FReohting 1o

prodédiidniag ilketrsedin Sabeme 0. Seledtixé wikelatddn 4thiee I-\p@sltlon of 7-benzyl-1H-
e nonagueou medi a. kﬁe ether, eth

pur, g?t é@é 7¥]‘é i %ra&ﬁ%m@rsgle Psifg o kY 1r"“i“?ge regegnt R-L-X!

[with@h & i€4l leatih§ bfoupTsuch as halide (e.g., iodide)] in the present of a base such as

sodium carbonate. The resulting alkylated purinedione derivative 2b can be converted to the

corresponding thioxopurinone 2¢ using a reagent such as phosphorus pentasulfide. Following

methylation at the sulfur using methyl sulfate in aqueous NaOH, the resulting thioether 2d is
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suitable salts are found in Rem ngton's Pharnmaceutica

Sciences, 17th ed., Mack Publishing 30 WO 2007/150026
weON/WgeeO7/ 071895 Conpany, Easton, Pa., 1985PCPUSHALB1895

and Journal of Pharmaceutical Science, 66, 2 (1977),

each of which is incorporated herein by reference in

its entirety. The phrase "pharnmaceutically acceptabl e”

reakSd SRh q}ﬁﬁg&zﬁ%r & Drdcd &b gﬁ&z&&o%ﬁernﬁgﬂﬁpggds 'Cyﬁl1zat10n of

material s, conpositions, dosage forns whic
intermediaigj %ehwﬁhtqmemé@@ﬁer bfwh & Bufhlinbdi eal Ri'G@Fote fdlowed by
t
renﬁol%ln(ﬂ?ilegtr)] él%fl rﬁ‘ﬂﬁﬁ) %lghwﬁfﬂ% 31?& %Q%I% w\li/]sgn%ﬂ’(géﬂlﬁzt aSQ‘fataWé{T%ults in
thej drerbeuaastlatc;htrlaablb entgnnmdtaeszg;n&&eqh om loxt tmwelpadotbl I@&ng@n (Br or CI)
suhbptn}%fl fr 2018 Urln&t?en% Qt ?h Se%h ?mﬁ/agg eg'gt%l% ?ea%ent such as N-
bnmnsﬁmdmsﬂpﬂﬂﬂsugsidﬂmbh&cmﬁmpeaﬁdﬁ descrlbed hereln

As S her rodr r ef | ent
pondti ey ST ko PR Rin o pRbnt & AT E3RSPLRY 1. st
alkeliyllg"TeD,, aglmonihg uleé)adldélosmnogmmbm@nngmjdmh to afford an allyne

dergiidl pibaeht TR PG S ahal e Gl R )R AT er o

Nidondl f K catht engngadd €neh.gay dgl. BIol Ny, 110@)).r outine
mani pul ation or in vivo, to the parent conpounds.

Prodrugs include conpounds wherein hydroxyl, am no,
sul fhydryl, or carboxyl groups are bonded to any
group that, when admnistered to a manmal i an subj ect,
cl eaves to forma free hydroxyl, 15 am no, sulfhydryl,
or carboxyl group respectively. Exanpl es of prodrugs
include, but are not limted to, acetate, formate and
benzoate derivatives of al cohol and am ne functiona
groups in the conpounds of the invention. Preparation
and use of prodrugs is discussed in T. H guchi and V.
Stella, "Pro-drugs as Novel Delivery Systens,"” Vol. 14
of the AAC. S. Synposium Series, and in Bioreversible
Carriers in Drug Design, ed. Edward B. Roche, Anerican
20 Pharnaceuti cal Associati on and Perganon Press,

1987, both of which are hereby incorporated by
reference in their entirety. Synthesis The conpounds
of the present invention can be prepared in a variety
of ways known 25 to one skilled in the art of organic
synt hesis. The conpounds of the present invention can
be synthesi zed using the nethods as hereinafter

descri bed bel ow, together with synthetic nethods
known in the art of synthetic organic chem stry or
vari ations thereon as appreciated by those skilled in
the art. The conpounds of this invention can be
prepared fromreadily available starting 30 materials
using the foll ow ng general methods and procedures. It
will be appreciated that
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where typical or preferred process conditions (i.e.,
reaction tenperatures, tines, nole ratios of
WO 2@eusmees, sol vents, pressures, etc.) are gi VRGT/UBIONE071895
process conditions can al so be used unless otherw se
stated. Optinmumreaction conditions may vary with the
particul ar reactants 31 MD 2007/ 150026
PCT/ US2007/ 071895 or ﬁ%? used, but such
condi tions can be determrw %y one skilled in the art
by routine optim zationgprocedures. The proc%sses
desc?i bednherein can be foni ¥¥red according t ﬁB”
&, et R3d-X"kaeawrHN art.PFer examy’e, >
?ornatlon can.b% tored by spectgbs
ﬁbanﬁ, N5 such as nuc?eaP gneti c resonance \
spectroscopy (e.g., 1H ot 30 infrared spectF&%copy
spectrophot onetry (e.g.,dgy vi si ble), or mass
spectfometry, or by chro ogr aphy such as hﬁﬁh
performance |iquid chromatograpy (HPLC) or thin |ayer
chronatographx- Preparati on of conﬂounds can invol ve
t he protect|onsandlgeprotectlon V@rlo S chem ca

gr qynse, The negd fior prot ion and oteq@r OEy,and
the—sehectroﬁ‘of|agpropr+§§é+ 10 Eggt p ng—gégu%s can

be readily ¢ inmed by one skil Nthe art. The
chem stry of prqgectlng gr oups can qe found, for
exanple, in Geene, et al. Protecti Ve G oups in

Organic Synthesis, 2d. Ed. Wl ey &&ons, 1991, which
IS incorporated herein by reference in its entirety.
The reacti ons of the processes descri bed hereln can be
N ed gut in surtablg\s Iveyts 15 whi ch)cln be
Fﬁ? ) Nselected by RHe ' in theR§F$ mganlc
;%ﬂlh i8. Sdkthbl e sol vent ann be subst aft i Il 13—CciBr
eabti v&dh the etanfiny malesPeNs O eact alts),
t he LRt ernmedi ates, or mcmmtsattﬁetame%Wwesat
whi ch the reactions are carried out, i.e.,
tenpgratures which can rapge fromthe sol veng, s
freezing tenperature to the solvent's boiling
tenperature. A given reaction can be carried out in
one solvent or a mxture of nore tham-@ne solvent. 20
Dependi ng on the particul ar reacth@nis‘ , Nsui tabl e
sl vent s ﬁOH—aEﬁa#tlcurar—rEHCtlon stgp dany—be=—r=
sel ected. The conpounds of smge I nvens an be
prepared, for exanple, the reactibp pathways
and techni ques?ias descrlbed bel ow. Schene 1 descri bes
the synthesis of trifluoronmethyl substitiyted
triazol opuri none 25 derivative |Ij and
tetrazol opurinone derivative 1k. Reaction of urea la
W t@orﬁﬁ/c%ﬂ@@&ﬁ%hﬁul@% &n bk lBreporeEl 0&n f)l%%&ﬁli:e% grlglct@@ in Scheme 3. 7-

anhydri de such as Ac20 provides t yrim di nedi one
Allyht preesi-260@ H. THD-digyiet Faoerat beoregion- selemyclyn@kﬁ@edrgi g 3-position

w1tﬁoaql ali'lg)l'ﬂ OB Eig@ntul@ldf—r)( &uSH! lcn]i @%?heﬁﬁ@ (%{Vhérgllﬂ tilé lljecclt)lngsgr(l)u% X! is

halo) in the presence of a base such as sodium carbonate. The resulting intermediate 3b is

subjected to treatment with phosphoryl chloride to provide intermediate 3¢. Treatment of 3¢
with sodium azide can give rise to tetrazolopurinone intermediate 3d. Following removal of

the allyl group such as using morpholine in the presence of Pd(PPhs)s, halogenation of the
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the presence of acetic acid and aqueous HCl), followed
by reducing the resulting nitroso internediate Id

wa@g00mg5@26¢ educi ng reagent such as Na2S204, af f BETES100B071895
diamino internmediate 30 le. Cyclization of the diamno
internedi ate | e can be acconplished by treatnent with
trifluoroacetic anhydride to yield the xanthine

resﬁllﬁflé \ﬁ"ﬁgﬂﬁé@ia{e_f 3e EQL% QWA cfrAti Y erEa?gef?tnSdEfl A hesd-or Wéo QRYY hfford
of xanthine if to thiocarbonyl using P2S5, selective

comiquRg Bhti on at the sulfur using nethyl sulfate in
aqueous NaOH sol ution @'cy'g?heré se to the thioether
intermediate | h. Reaction of the thioether
internediate |h with hydrazine affords the resulting
hydrazo A 1i, which is 32 2007/ 150026 /

PCT/QS2097/ 071895 subjegted\to treatnment with a

0 ner [ ekt assdR3al O af kyl) Fhocg. 9., t) 3]

tgkyi él d) the cyclizedMri Z§J>e |j= Aternat) velly)

[ medliate |i can K ed wth Nal\lozof}hpjrr\a

sui tbl e condition (such'as in the presence pfian

acid, e.g., agqueous HCl) to provides the «cyclized

tetrdolopurinone 1j. 5 Sthene 1 0 0 10l Ac28 HN

NaNO2 HN NO R L. N H NHz HO ON NHz AcOH, HCI O-N NHz

+ CNI L-R1 L-/Rl la 1b 1c 1d OO0 ,J~ NHz (CF3C0)20 N

Pzse H Ng2S2 HN N O\lNH_IN/ -CF3 />-CF3__z ONNO

| | REGIRL 1-RL Je if gV o NN
aNj3 . N morpholine - N_Halogenation N. N

j\ |2 “ogpen j\ | 2 — j\ | )—cuBr

07 N N (PPha)s oSN “ >N N

I I )
L-R' L-R’ L-R!

3d 3e 3f

Compounds of formula 4g can be prepared using procedures outlined in Scheme 4.
Selective alkylation at the amino group of commercially available 4-amino-1H-imidazole-5-
carbonitrile (4a) by reductive amination with an appropriate aldehyde provides the alkylated
product 4b. Reaction of intermediate 4b with a hydrazide R*"-C(O)-NHNH, yields triazole
derivative 4c¢. Alternatively, carbonitrile 4b can be reacted with sodium hydrogen sulfide to
form carbothioamide 4d, which is subjected to methylation to afford carbimidothioate 4e.
Reaction of carbimidothioate 4e with a hydrazide R3b—C(O)—NHNH2 yields triazole derivative
4c. Cyclization of triazole derivative 4c with 1,1’-carbonyldiimidazole (CDI) yields
triazolopurinone 4f. Selective halogenation of 4f using a suitable halogenating reagent (such

as NBS or NCS) provides the halo-substituted triazolopurinone derivative 4g.
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H2N, N NN H Me2SO4 N H N2H4 H R3aC(OEt)3 R3aN N /-CF
HNNCF/~CF3 0; N3 ONN NI L-RRONL-Rl L-R1
wWapooritspe NaNO2 H+ N-N NN\ H N /CF3 O PCMUS100F171895
1k Triazol opurinone derivatives of formula 2h can be
synt hesi zed according to procedures as illustrated in

Schene 2. Selective al kylation at the 1-position of

7-benzyl -1 H 10 purine- 2, %ﬁghgl—b di one 2a can be
acconpl i shed using an al kylating reagent R -L-Xv
[wherein X1 is a |l eaving group such as halide (e.g.,
iodide)] in the present of g,pase such as sodi ng
\car$onate N( i esul ngmal kyb\at ed purinedi one
N.vative 2byean Be canvert d 1 he &B#respo
t éxopurl non ,}c USTg—a~ r eay nguch as phosphoN%g/[,)
2rﬂ)eﬁ‘tasulfldtéN ol | owi ng met hyl afli en at the sul f
using nethylLgulfate in agueousN NAOH, the resulti ng{ —R,
thioether 2d is 33 WO 2007/ 15002 PCT/ US2007/ 071895
ngacted with jydrazine to produge the hydrazone 4
internmedi ate 2e. Cyclization of, internediate 2e with
an orthoester E)Nsuch as R3aC( O allky}) 3, e.g.,
R3aC( OEt) 3], foffdwed by renovhk=ofytHe benzyl group
such as via hydrogenation using' Pd(C(H) 2 as cat al yst',
results in the de-benzyl ated I/I‘I azol e inter %dl ate

2g, which cam be converted to haLIogen (Br or O>.)N5
substit ut ed NA\:E&M opur | nonEN%‘ijvat ive 2h usi m{g ¥

hal ogenati ng r@agent such as NL 2 2\ | )—cier
HN N
LR, '— R4 L—R;

Compounds of formula 5b can be prepared using procedures described in Scheme 5.
Cyclization of triazole derivative 4¢ (wherein R* is R™ or R3b) with phosgene yields a
mixture of triazolopurinones 5a and 4f which can be separated by conventional methods such
as using column chromatography. Selective halogenation of 5a using a suitable halogenating
reagent (such as NBS or NCS) provides the halo-substituted triazolopurinone derivatives of

formula 5b.
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br onmosucci ni m de (NBS) or N-chlorosuccinimde (NCS).
Hal i de 2h further can be reacted with an al kyne 2i

W@ pdvensiore R2a can be H, al kyl, al kenyl, CN, NZ2I/U82091/071895
or the Iike) under Sonogashira coupling condition to
afford an allyne derivative 2j (See, e.g.,
Sonogashira, K et al. Tetrahetron Letter, 1975, 4467,
see also, 10 Nicol aou, Angew. Chem Int.
Engl . 1991, 30, 1100). Sﬁg '5'5057/ 150026
PCT/ US2007/ 071895 Scherre 2 0Bh OBh SBn NR-L-X,

base3*HN N~ P2S5 HN N~ 07, NO- IV N O~ IVRRH L-R1
L-mé\a 2b 2c H2N, S Bn N-Rn Me2SO4 N N2H 4) NHNN
R3aQy. )3H/ 1 ¢o@ |V Na{ WN RL-RL L- Rl gq‘

Bn // N R3a—N-R3a~ N RIN H2,>H+I >

[/ >-Cl Br >NHangenat|on @NNP C]—D(Z)Q\‘
L-RL LRl Y-R1 2f 2g 2h 7/N_gN R3a~\ H2 h {-H
Rea N 1j- H,>R2a Sonogashira 0 F'J N

4c 5a 4f

L halogenation

R3a’<
)\ />—halo

LR1

5b

Compounds of formula 6g can be prepared using procedures shown in Scheme 6.
Coupling of hydroxyimidamide 6a with acid 6b (wherein n can be 1, 2, or 3) in the presence
of CDI (followed by cyclization and condensation) yields oxadiazol ester 6¢. Saponification
of 6¢, followed by coupling with hydrazine under a suitable condition, provides hydrazide 6e.
Reaction of hydrazide 6e¢ with carbimidothioate 4¢ at an elevated temperature generates
triazolopurinone 6f, which is halogenated using a suitable halogenating reagent (such as

NBS or NCS) to provide the halo-substituted triazolopurinone 6g.
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2i coupling L-R1 2j Conpounds of fornmula 3f can be
prepared using procedures depicted in Schene 3. 7
WOARMOYI150R6 pur i ne- 2, 6( 3H, 7H) - di one 3a can be  PCT/US2007/071895
regi on-sel ectively al kylated at the 3-position 5 wth
an al kyl ation reagent R -L-Xi such an al kyl halide
(wherein the leaving group X1 is halo) in the
presence of a base such ag, Qme carbonate. The
resulting intermediate 3b 1S Subjected to treatnent
wi t h phosphoryl chloride to provide internedi ate 3c.
Treatnent of 3¢ wth sodium azide can give rise to
tet,[lam)l opuri nome igtermedi atg 3d. Folf/ﬂ i n@ r enpval
of eit he aklyl such as—ustng i i the—
prrEsapge of PPH3) #, hal ogenati on of Y he/n38 wo
2007/ 150026 PCT/ US2007/071895 resulting internedi ate
3e vBsing a hal ogepati ng reagent such as BBS or NCS can
afford conpound 3f. Schene 3 0 O N Rl-L X1, bagse
HN1T NPOCI3 NI N 07, HG NO NL-RL L-RL 3a3b
3c J_N-NNNNN NaN3 "N Nprppoline N N H
Hal giéhat ifon ' N N__0.N N O P NN
byl (PPh3)a ©O N | )
M- R34L-R1 L-RL B'd 8e 3f Snuospounds of | /N
formul a 49 can be prepared using procedures outlir]lg_qb
in Schenme 4. Selective alkylation at the am no grou
of comggercially avail abl e 4-am e®-1H i m dazol e-5- 4e
carbonitrile (4a) by reductive amnation with an
appropri at e \ddehyde provi des the al kyha®e pr oduct
4b. Reacti odl ernmedi ate 4b with W% de
Ri b-C(O) -RHNHY yi 8T¥s tri aznlgenaister iFative 46 g
Aterpatively, cé%,@ I tNj | e4b—ean be react'&;{, i
sodi um hydrogen sulfide 2o 10 form car bot hi odni 4 halo
whi ch is subject tNo néthylation to afford® N N
car bi m dot hi oat e 4e.L—Rq L—R4
6f 6g

Compounds of formula 7f can be prepared using procedures outlined in Scheme 7.
Conversion of commercially available (4-bromophenoxy)acetic acid (7a) to hydrazide 7b
using hydrazine, followed by condensation with carbimidothioate 4e, provides triazole
intermediate 7c. Cyclization of triazole derivative 7c¢ in the presence of CDI yields
triazolopurinone 7d. Reaction of formula 7d with known boric acid B(OH),Cy’ [wherein Cy’
is an optionally substituted aryl or an optionally substituted hetroaryl group] under Suzuki
coupling conditions can yield triazolopurinone derivatives of formula 7e. Selective
halogenation of 7¢ using a suitable halogenating reagent (such as NBS or NCS) provides the

halo-substituted triazolopurinone derivatives of formula 7f.
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Reaction of carbim dothioate 4e with a hydrazi de

R3b-C(O -NHNH2 yields triazole derivative A4c.
w@yeitz@eé on of triazole derivative 4c with PCT/US2007/071895

1,1 -carbonyldiimdazole (CD) vyields

triazol opuri none 4f. Sel ective hal ogenati on of 4f

usi ng a suitabl e hal ogenating reagent (such as NBS or

NCS) provides the han-sugﬁgiT@%gd triazol opuri none
derivative 4g. 15 36 WD 2 F 26 PCT/ US2007/ 071895

Scheme 4 0 R3b R3b N N\ .NH2 CDI HN NN~ NN~ & H

/>1 HNR3 HHNNM HKONNHN | /> O-NN | L-Ri H

HN Ni L-R @ L-R 4a 4b 4c 4f 0O SH R3bA N. NN
Oyék

BN H—H2N N> NN F/>Cl /B2
HN m ;ﬁ L-RL L-Rl L- d 4e 4g éonpoundsHNaf
fir mul'a 5b can be preparéd using procedures descrilbed
in Schene 5. Cyclization of triazole derivative 4c

(wherein’®ao is R3a or R3b) with’Phosgene yields #¢
m xture ok, triazol opuri nones 5a nd 4f whi ch can be

separated b onventi onal nethod uch 5 as using
col um chr%ﬁi?ography. Sel ective { ogenation of ba
usi ng a sui tafl e hal ogenating reagent (such as NBS or

NCS)._provi des @ hal o- substiteted trg Iopuranﬁe——>
derivatives of N

N\”H\Nﬁﬁ» J\)I /
LR’

7c 7d

Cy? Cy

halogenatlon

O‘}_‘
N N H
)i \N)IN>—halo
/4
A A
L—R’

L R'

Te 7f

Compounds of formula 5b can also be prepared using procedures summarized in
Scheme 8. Reaction of commercially available 2,6-dichloropurine (8a) with dihydropyran
catalyzed by an acid provides protected 2,6-dichloropurine 8b. Addition of hydrazine to
compound 8b gives hydrazinopurine 8c, which can be cyclized with an orthoester [such as
R**C(O-alkyl)s, e.g., R**C(OEt);] to give triazolopurine 8d. Treatment of chloride 8d with a
base such as LiOH yields triazolopurin-5-one 8e. Selective alkylation of compound 8¢ with
alkylating reagent such as an alkyl iodide R'-L-1, in the presence of a base such as K,COs,
gives alkylated triazolopurin-5-one 8f. Removal of the tetrahydropyranyl protecting group of
compound &f under acidic condition [such as in the presence of trifluoroacetic acid (TFA)],

followed by selective halogenation of intermediate 8g, provides the halo-substituted
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formula 5b. 37 WO 2007/ 150026 PCT/ US2007/ 071895

Schene 5 3c RBb R'™ NNNNNHOCOCI2 RBa NHN N N
W@2M7M5@N N H 'V L-R1L L-R1L L- Rl 4c 5a 4f PCT/US2007/071895

hal ogenation N N NH R3a~ N /halo ONN L-R 5b

Conpounds of fornula 6g can be prepared using

procedures shown in Schene 6. Coupling of
tnaamgmmm&%&@o%n&mlabaCI d 6b (wherein n can be 1,

2, 3) 1n the presence 5 of CDI (followed by
cycllzatlon and condensation) yields oxadi azol ester
6¢c. Saponification of 6% £ L'I owed by coupling with
hydrazi ne under a suitable condltlon provi des
hydrazi de 6e. Reaction of hydrazide 6e with
car bi m dot hi cate 4e at anqelevated tenperature\lHNH
gengr at es A zolopurln , which is halogen
usi g a SUIt aﬁ%log |n >reagen®H(such as

pr ovide—the h@| stltuted—ffwazoIO@M%?
%8 WO 2007/150026 PCT 52007/071895 Schene 6/)~¢
O O CD NOO

8a 8b -
I\
RWL R N RI-LA
3a . N ,
R32C(OEt)3 )\ uow_ )\)\/[ ! s
0~ N N —
@ " (3
8d 8e
N—N
)y e
R3a’4 N
j\ | \> TFA R3a’4 halogenation R3a’QN\ N
o N - A R 2T draio
R-L 0 1 NN NN
R-L RI-L
8f 89 "

S Pharmaceutical Methods

Compounds of the invention can modulate activity of the HM74a receptor. The term
“modulate” is meant to refer to an ability to increase or decrease activity of a receptor.
Accordingly, compounds of the invention can be used in methods of modulating HM74a
receptor by contacting the receptor with any one or more of the compounds or compositions
10 described herein. In some embodiments, compounds of the present invention can act as full
or partial agonists of HM74a receptors. In further embodiments, the compounds of the
invention can be used to modulate activity of HM74a receptors in an individual by

administering a modulating amount of a compound of the invention.
The present invention further provides methods of treating diseases associated with
15  the HM74a receptor, such as dyslipidemia, insulin resistance, hyperglycemia, and others, in

an individual (e.g., patient) by administering to the individual in need of such treatment a
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+ HOORNn R7 NHZ n 6a 6b 6c S H NOONOO HN N R7

NOH R7 N::'"~ NHNHZ HN N L-R1L 6d 6e 4e NNO NNO /' nn
WORMN7RSD2N R7 H hal ogenation H N NN O N/ PEERUS20M/O1895

N L-Rl1 L-R1 6f 6g Compounds of formula 7f can be

prepared using procedures outlined in Schene 7.

Conversion of conmercially available

theﬁa%e@fc%@@ﬁ&@ﬁ%ym%ﬁtt blc d@&:‘ gr 6 7@ toﬁ)ncméfj gz bg%n?kfnveﬁtlon or a

usi ng hydrazine, fo by condensation wt
phasmpdsitigad 6eThpasios thmeofp rFefvm slisepseqga iacludg @ryrﬁbww élsorder or

f. ' i t
colfion U8 LD 07 ShELE] UM, Lol 18, o gremes
disgriders or mmldaloﬁﬁamdlémedomrdv\hwmpresslmrdO\B@cﬂ*I)tQ @f/HN[Mh eaceptnr.
oq/th%an yofg 13%/' a recteétgfc' %s%?ctlatgcy tdrsgabs?s{) %nc]\u%ﬁ n%ge{rar% LrllOt H(imited to,
dys¢19m1p1huan gh1ghimicm\reo raﬁtm:amvyale Ith:brd:plyl A AAGAHassnciaed 11podystrophy,

at veso for S ive 1 hao
s ¥R et T S o2ndibi” aiih: FRERRH narome
athHBﬁ:l@bsﬂ\l@S)onp)ﬂ’yONdade(ﬁsebibe strcbi& @b@u@S&lb\taltﬁdelﬁbdy mass index (BMI),
ri azol.opuri nope derivatjves. of formula. 7 3

clegih 1400 26 BORIDE 00T 6P LGYS  TWpcligr 7dieane, Neparic  stcatosis

hypertension, and other pathologies, such as those (like many of the aforementioned)
associated with elevated plasma FFAs.

Other diseases treatable by administration of compounds of the invention (and salts or
prodrugs there) include chronic inflammatory diseases such as, for example, pancreatitis and
gout.

As used herein, the term “dyslipidemia” refers to any one or more of the following
diseases or conditions: low-HDL cholesterol, elevated cholesterol, elevated LDL cholesterol
(including any combination of small, dense LDL, intermediate density lipoproteins, very-low
density lipoproteins, and chylomicrons), elevated total cholesterol/HDL ratio, elevated
plasma triglycerides, elevated circulating free fatty acid levels, and elevated lipoprotein (a).

In some embodiments, the present invention provides methods of lowering cholesterol
level, lowering LDL, lowering total cholesterol/HDL ratio, lowering plasma triglycerides,
lowering circulating free fatty acid levels, lowering lipoprotein (a), or raising HDL
cholesterol, in a mammal by administering an effective amount of a compound or
composition herein to the mammal.

As used herein, the term “cell” is meant to refer to a cell that is in vitro, ex vivo or in
vivo. In some embodiments, an ex vivo cell can be part of a tissue sample excised from an
organism such as a mammal. In some embodiments, an in vitro cell can be a cell in a cell
culture. In some embodiments, an in vivo cell is a cell living in an organism such as a
mammal. In some embodiments, the cell is an adipocyte, a pancreatic cell, a hepatocyte,
neuron, or cell comprising the eye.

As used herein, the term “contacting” refers to the bringing together of indicated
moieties in an iz vitro system or an in vivo system. For example, “contacting” the HM74a
receptor with a compound of the invention includes the administration of a compound of the

present invention to an individual or patient, such as a human, having the HM74a receptor, as
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OON HNN-~~ OOH O-NHNHZ + HN I N> Br Br L-R1 7a

7b 4e Br Br. // NHNH NNNNNHI ~>1 ~> HYV 1IN
W@20015002R L-R1  7c 7d Cys Cy3 p hal ogenat i onP@I/NB2087/611895

NNNHhalo ONNONL-RL L-R1 7e 7f Conpounds of

formula 5b can al so be prepared using procedures

sunmari zed in Schenme 8. Reaction of commercially

weR%al ﬂoﬁ@ia%lp?e finﬁﬂddﬁahg %%H{bbﬁ}{%i §889 lweﬁtkbndlhtwgmé @bhtaiRing a

catal yz an aci d provi des protected
celml%oﬁp@tﬂeémparnatlmcoabumwgﬂw HMbttasdceptodr azi ne to

8
CorREU RSSO 0 Sl LBy R
animaly mclm@@@&tny@] prefsraplyvmicer Ia&z oiholpwﬂeme rgwbits, Tdogataasnswine,
cat clf sﬁee Qnorseg ogggmates gd m%% é)? #Ilaclz hl%%’rl le OH yi el ds

B1 opurin one yl ation of
cormousm:d h81e1mv|t}terphraab Kspbrapdunigallyesdfyeinte apuonht”asfeano dekyount of
actlllzg de&:);poufg obphaggacg}nk%ﬁ%éj gtaﬂsl%t eﬁ%‘l zq Ofl %ofoglﬁgl§r gﬁglcglfal response that
is Umignvadht o a ti@e tsedtem nthapidiailyhl o hohachy NGs@rdep vettrinarian,
.ogp ound 8fh under. acidic condition [such as in the
megﬁc dorferorgthef PRI gacetic acid (TFA)], fol | owed by

sel getubatendtaih 0grN@inh Ofreding? F etroRBlicAL efeﬁg;, toP61RV bid@®re of (1)
t he. hal o-substituted 40 WO 2007/ 150026

PrepRRHngISho OHEFPA 8Y5CXaMPIca ABTVSRIE AoHEatePRditipn, 5 diprder in an
indfv@duxv o %y be predisposed to the disease, condition or disorder but does not yet

experience or display the pathology or symptomatology of the disease; (2) inhibiting the
disease; for example, inhibiting a disease, condition or disorder in an individual who is
experiencing or displaying the pathology or symptomatology of the disease, condition or
disorder; and (3) ameliorating the disecase; for example, ameliorating a disease, condition or
disorder in an individual who is experiencing or displaying the pathology or symptomatology
of the disease, condition or disorder (i.e., reversing or retarding the pathology and/or

symptomatology) such as decreasing the severity of disease.

Combination Therapies

The compounds of the present invention can be used in combination with other
enzyme or receptor modulators. Examples of other enzyme or receptor modulators include,
but are not limited to, any one or more of the following: steroidal and non-steroidal anti-
inflammatory agents (e.g., inhibitors or prostaglandin synthesis), inhibitors of PCSKY,
inhibitors of ACC1, inhibitors of ACC2, inhibitors of SCD1, inhibitors of DGAT, activators
of AMPK, thyroid receptor modulators, renin inhibitors, agents that degrade or inhibit
formation of advanced glycation end products, HMG-CoA reductase inhibitors (so-called
statins), PPAR alpha agonists or selective modulators, PPAR gamma agonists or selective
modulators (both TZD and non-TZD), PPAR delta agonists or selective modulators, PPAR
alpha/gamma dual agonists, pan-PPAR agonists or selective modulators, glucocorticoid
receptor antagonists or selective modulators, bile acid-binding resins, NPCIL1 receptor
antagonists, cholesterol ester transfer protein inhibitors, apoA-I or synthetic apoA-I/HDL

molecules, LXR agonists or selective modulators, FXR agonists or sclective modulators,
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ONNbo Hbo 8d 88 /N-N\ NNNN R3a NN\ TFA
R3aN hal ogenation R3a-~ \> halo ONNNNNN OON
HOR-LNH R L R-L 8 8g 5b 5 Pharmaceuti cal

endgﬁfehﬁcﬁ)agoﬁﬁgﬁ I\%fa‘ué RBask BMEREHO @Rcﬁpm@lq&%ﬂt @str0§en receptor

activity of 4a receptor. The term
aganestyreiaselective meflelptorso araokih stlelioecy of &terordcdféag@ve@,r insulin or insulin

mnggt?crsez§§ ﬁ:;réagl ttﬁ'etf%ﬁmﬁ BIGCO%tr Of; uan%go'ﬁianlg/l inhibi tor PTP—lB
of th B hods

oun invention can Be used in met
modmldngtsat glngosHWMaSphmesﬁepnkubltdw cdntraslorasg irtheéitosc eﬁm@ose 1,6-

bls% @1&1?35%{ 1 %nbgtoﬁ eglmg %Losgn%ﬁgez%glgﬂgé rﬁqucagonnpeg%otor C?%pag?msts

escCri
11-bkre- hpalresmdrmd ndﬁnrtito(gmnasantymtl amhibitbis, muestp]ar tllpal;e inhibitors,
t.ors

neu(r%t&an&rg% BQM% fn%[ltﬂtgr Lji%rqocgﬂltlabglr?l g:ﬁe(g T angaggmtq% 'i(ﬁﬂ} antagonist,
MO dnth@;tngstsg;\M@m tyonds, VP4AROr SCE{t Olabgidd (@frdtind] GILBLnafeceptor
agotkl)j%,/?éi, I%ﬁ%nzé%{ glh%rulcsr,] %et%—ag})eglgrlglact rlege%toarrzl%yagtonlsgg afang?o?engm%? convertmg
enzyme inhibitors, angiotensin II receptor antagonists, calcium channel antagonists, and

mineralocorticoid receptor antagonists, or combinations thereof.

Pharmaceutical Formulations and Dosage Forms

When employed as pharmaceuticals, the compounds of the invention can be
administered in the form of pharmacecutical compositions. These compositions can be
prepared in a manner well known in the pharmaceutical art, and can be administered by a
variety of routes, depending upon whether local or systemic treatment is desired and upon the
area to be treated. Administration may be topical (including ophthalmic and to mucous
membranes including intranasal, vaginal and rectal delivery), pulmonary (e.g., by inhalation
or insufflation of powders or aerosols, including by necbulizer; intratracheal, intranasal,
epidermal and transdermal), ocular, oral or parenteral. Methods for ocular delivery can
include topical administration (eye drops), subconjunctival, periocular or intravitreal injection
or introduction by balloon catheter or ophthalmic inserts surgically placed in the conjunctival
sac. Parenteral administration includes intravenous, intraarterial, subcutaneous,
intraperitoneal or intramuscular injection or infusion; or intracranial, e.g., intrathecal or
intraventricular, administration. Parenteral administration can be in the form of a single bolus
dose, or may be, for example, by a continuous perfusion pump. Pharmaceutical compositions
and formulations for topical administration may include transdermal patches, ointments,
lotions, creams, gels, drops, suppositories, sprays, liquids and powders. Conventional
pharmaceutical carriers, aqueous, powder or oily bases, thickeners and the like may be
necessary or desirable.

This invention also includes pharmaceutical compositions which contain, as the active
ingredient, one or more of the compounds of the invention above in combination with one or

more pharmaceutically acceptable carriers. In making the compositions of the invention, the
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hypergl ycem a, and others, in an individual (e.g.,
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such treatnment a 41 WO 2007/150026 PCT/ US2007/ 071895
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esterol, el evate estero evate
invelteingsn be picpar¢d rchrachissey kaewn mohbarh don cxample semimbcimational Patent
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maPIgJ{})gl Sarc ers],dguséiil ggag%evgglgglglgélgogtﬁéa?% F%l}afté‘sg a%a%gti% n%e‘fatln calcium
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froﬁ’leil‘tlou{ B A g’o%lu{ 100 mg, more usually about 10 to about 30 mg, of the active

ingredient. The term "unit dosage forms" refers to physically discrete units suitable as unitary
dosages for human subjects and other mammals, each unit containing a predetermined
quantity of active material calculated to produce the desired therapeutic effect, in association

with a suitable pharmaceutical excipient.
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culture. In some enbodinents, an in vivo cell is a
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weeodsaent s, the cell is an adi pocyte, a pancPEHUB2907/071895
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corﬁﬁmﬁg %Q)nh Q&Eéxrdmpteh 8118 ra‘Ebutt h{ 0@%;; 139 theoa[ctlvé 'fn%?etdmﬁp bf the present
refers to one or nore of (1) preventing the di sease;

inveionexanpl e, preventing a di sease, condition or

d' S’Pﬁ dt%letk Or Al o Jﬂgkr%éeqpﬁbe Wap c%gte@ Ie&hé'%ﬁ %gm Sinded to
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p111 can tcgrﬁ%rgslesclg ?}‘&bf %Js%%e anH Qut%ll (Eb%af%: gllp?ﬁelc’lg %iseelatg:r Bgm% in the form

| sease
ofmnmamkmn@wmnﬂu&Mmmhd%B3wQ5ompgﬁmmemuMagqnmmdjthaWMﬂg:hym
t he di sease
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e 2B SRR SRUB AP HG e BRI DT Polymeric acids and
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i.e., reversing or retarding the pathology and/ or

ac t omat ol ogy) such as decreasing the severity of

di SERSKquidRri&d Mok Righ HREoMPEHRIP afS cIhfsROAPOURE Bre@dnt tliention
present invention can be used in conbjnation wth

Ca%bﬁé@cor@rﬁz%ﬁoroﬂdn}l@@%@wr%deﬂ BY dpectiom,iagfceadugpus solutions,
suifdbReTavEd ¥IBp O hque8 GER AN sublfRAUL AL A SAVBEl Yl isions with edible oils

such as cottonseed oil, sesame oil, coconut oil, or peanut oil, as well as elixirs and similar
pharmaceutical vehicles.

Compositions for inhalation or insufflation include solutions and suspensions in
pharmaceutically acceptable, aqueous or organic solvents, or mixtures thereof, and powders.
The liquid or solid compositions may contain suitable pharmaceutically acceptable excipients
as described supra. In some embodiments, the compositions are administered by the oral or

nasal respiratory route for local or systemic effect. Compositions in can be nebulized by use
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patient, the relative biological efficacy of the compound selected, formulation of the
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epi dermal and transdermal ), ocular, oral or
parenteral. Methods for ocular delivery can include
W@ opirastozedm ni stration (eye drops), subconj une€T/usiop7/071895
periocular or intravitreal injection or introduction
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identify/evaluate compounds. In general terms, a newly synthesized or identified compound
(i.e., test compound) can be evaluated for its ability to reduce binding of the radio-labeled

compound of the invention to HM74a. Accordingly, the ability of a test compound to
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i nvention can be prepared by processes known in the
art, for exanple see International Patent Application
WOR007ME02002/ 000196. Sone exanpl es of suitabl ePCT/US2007/071895
exci pi ents include | actose, dextrose, sucrose,
sorbitol, 20 mannitol, starches, gum acacia, calcium
phosphate, al ginates, tragacanth, gelatin, calcium
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i nclude: lubricating agents such as talc, nagnesium
stearate, and mneral oil; wetting agents; emulsifying
Kﬁand suspending agents preserving agents such as
X enzoa
age c ]f:)resgerr]lg nggnc%ﬁéavor I %ggeg alfmac&%?al _is usgi%p tfn Ig%xamg%e in the
tredthentionpentiton of 8V He-aforit disedesar chS)rdetDS pl?ha\lmtsi ean include one
Orgyick .Sust ai_ned or]gela ed eIease of the i ye i
195 SUBITS SP1UPng dnf ﬁf%%%‘éttlcag RO e CBE‘PF%IH% yjcrapeutically
eff@:lﬂfpé abing olﬁra(lﬁﬁl@bhlirﬁlSofktH@m%mti’a)nt Rgchaltits .carl igther 1nclude if desired,
ositions can be f Iateds%ﬂwe uni t dosage

Onee%r O ¥ AGEOBHEKIHP b FPBRIY R %1?’(50%:515"a‘mple

colt@ii@s Wsthahé yr @b&%ar&c&tﬁlcﬁwﬁeyﬁ@ﬂd@m@i atifli@o@C EbiAners, etc.,
30 |ngred|ent The term"unjt dosage forns" refers to

os WHyBsiTEAHTY o fodese ol IEInals ARG eliont i by Mg ds labels.
ind{c@find HMHU@SUQH &e tc%m@&%n@t e ARHBRLR, g@@éimesn ¥dr administration,

contalnlng predet er m ned quantlt active
andyefteaidetimes %relmnatﬂwom%%%d%ea orhs nafélsdieﬂ é!blth? Kér apeuti c

ef f Bed invdllioR SRR Be el PBed W %Ilaatér Slddif %b é@ﬁfceé%tafnﬁﬁg The

oxcr 1 vt I B st bed B e B ST 67
foll@mngv@ambp @cm@ff@edw fqyallestrpve pwposey eund airwgen@@@ége limit the
1nv5|ﬂﬂ)gema fnﬁn %:lo)f s@(gfnnp lod G e\glllll f&aé’ﬁry recognize a variety of

pharmaceut | ca ectlve anmount w1 "Be
nmwndeﬂsmamdwmh@wduenbethmgatMmeuhﬂUnvwbhmﬁméﬂbohpwumd%uhs

act-pal [ e

oy SRRl ER sl Kudfo SEMERALTE Rl Rroniss
of HMTHudicemgortaheprdiog th dnconmbe dieha aseayt pabyidedhbereinosen 5

route of adm nistration, the actual conpound

adm ni stered, the age, weight, and response of the
EXAMPEESlual patient, the severity of the patient's

ns, and the |ike. For preparing solid

(keégggg.??%ﬁs'such as tablets, the principal active

| NgARdbRRkhts ia8d sOlviRd wakd hbtam&h abimeathéreial s@X¥@h PhéRere used
to forn1 solid-ﬁ%efornulatlon conpg%¢t|o cont ai ni n
direetly Sritguhes PHikGLPR TofMa 2BYnpoA it B@ighpuntire C18

colhﬂﬂﬂ G{Qltl | )@BO e ivehekiciengzet, Oelﬁtﬁl%sxﬁltﬂ-@ opsef DrAamkat i |aﬁ’<[‘ 0.025%
nposi ti ons as hoaneneous the active |28red|e is

TFMﬂﬁﬁtelarrl § Uging e P& SPCEVRR| 7o KSR gt ol -10ReDe obisergt e oHCMS

purdft aﬁmtwérg ?el@&ﬁiﬁ@ Shtal Wief BRACRSILBAN slon SHROinYds dﬁl@ctb@ EQction
equal l'y effective unit dosage forns such as tab

andp¢qmapoupgrebegig Sdthas] oppimization (1. dConpy &hemnn04t 6o$w74r8s?3i h&he LC
me@eﬁ%ﬁ{%eg?dnﬁa@rsoslﬂﬁ% cgﬂlﬁﬁg(q9 ofd@smﬁf 5 tulME p&ﬁllpl@ size), eluting with

SCri above
cither 0.1% TFA/water and 0.1% TFA/acetonitrile gradient (method A) or a Waters xBridge
CI18 column (19 x 100 mm, 5 uM particle size), eluting with 0.15% NH,OH/water and 0.15%
NH4OH/acetonitrile gradient (method B) at a flow rate of 30 mL/min over a total run time of

5 min. NMR spectra were obtained using a Varian Mercury-300 or Mercury-400
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containing from for exanple, 0.1 to about 500 ng of

the active ingredient of the present 15 invention.
wab@7ustoeet s or pills of the present inventi onPCEOSI987/071895

coated or otherw se conpounded to provide a dosage

form affording the advantage of prol onged action. For

exanple, the tablet or pill can conprise an inner
speef?oiﬁa@r angh il Ulrefs %%}afon%@moia%t pett Hioat f[ﬂfo'fn)b?él'ﬂige to

form of an envel ope over the forner.
wﬂ@@ﬁ@mh@ﬁ¥§s@Hmwbélgwpbﬁhted by an enteric |ayer 20
B khQ serves to resist disintegration in the stomach

*an permt the inner conponent to pass intact into
Pr¢phaeatibmod @ment yd8 - (brdf i o nhethal) D -lihy dil-Bld 4 b 2,4 Rriazalo [81dyi| pofrin-
5. naterlals can be used for such enteric |ayers or

=01
coatlngs such materials including a nunber of

pol ynmeri c aci ds and nﬂkt res, of polyneric acids with

such materials as shel yl al cohol, and

cellul ose acetate. ;I\e I| Cﬁsforns in which the

conpounds and conposi té0 ofN t he present invention

can be incorporated for mnistration orally or by

i njection include aqueoys sol utions, suitably

flavored syrups, aqueo or oil suspensions, and

flavored emul sions with edible oils such as

cottonseed oil, sesanme oil, coconut oil, or peanut

oil, as well as elixirs and simlar pharmaceutica
Stey dhiNePeaylur@® Conpositions for inhalation or

insufflation include solutions and suspensions in

pharmaceutically acceptabl e, aqueous or organic

solvents, or mxtures thereof, jand powders. The

l'iquid or solid conpositians- ngontain suitable

phar maceutical ly acceptabl e gkcipi'ents as described

SUpf@a 1.0 ﬁoé'%ti%ﬁbchdrﬁm&@ in tn'ib@ha%@lnwshﬁlb MR #bFvise added 1-
adm ni stered by the oral or nasal respiratory route

isogygpatppsatne 690 @y Sit0dfringol b A ftee tthe @Wiskitppws ihei BEEIe vag arrgseat room
teng) Bﬂlré fo‘?q hba)ﬁd léér?centéeﬁjz b egﬂg%{%? P%gs@réj \13%2\%9‘7(3/ sgﬁ&; gxgéch was

I nert gases ons na br eat
dirgtitly exsed ;forf naxmstehewvitiwv [firthen gudésstios bEME h@lcutaeetdufow ZshlgsN>0
(Mgﬁylg?lc (P%Iqttached to a face masks tent, or
ern1t positive pressure breathing nachlne
Sol ution, suspension, or powder conpositions can be
Step@vfinstel @dntopedihiineay4(WNdSE)ipné r om devi ces whi ch
deliver the formulation inegan appropriate manner. 5
The anount of conpound or dlonposition adm nistered to
a patient will vary dep %%E? upon what is being
adm ni stered, the purpo adm ni stration, such
as prophylaxis or therapy, the’state of the patient,
the manner of adm nistratyon, and the like. In
t herapeutic applications,’ conpositions can be
adm nistered to a patient already suffering from a

di sease in an anount sufficient to cure or at |east
par Aingikiuge efr¥-pertyliise (5§ spi-04fsmol), acefes anhydride (20 mL, 0.2 mol) and

cyanoacetic acid (4.21 g, 0.0495 mol) was stirred at 70 °C for 2 h. After cooling down to
room temperature, the precipitate was collected by suction filtration, washed with EtOH and
air dried to yield 6.0g of solid. The solid was treated with a 3.0 M solution of sodium
hydroxide in water (25 mL) at 70 °C for 2 h. After cooling down to room temperature, the

pH of the reaction mixture was adjusted to neutral using 10 N HCI aquesou solution and the
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10 disease and its conplications. Effective doses w |

depend on the disease condition being treated as well
wW@00Bstsaobe j udgnment of the attendi ng clinici anPCT/US2007/071895

dependi ng upon factors such as the severity of the

di sease, the age, weight and general condition of the

patient, and the |ike. The conpositions adm nistered

solfdofoﬂnéﬂ%e:isecmle&éﬂrb)bﬁltliaﬁbnt BerbRr M alsikh @fd&ﬁ&%&'?aiv@ﬁ'ﬂe solid (4.0 g,
conposi tions descri bed above. These conpositions can

46peidd)ekCMScelgulpipd éarivEntN:Gn@TH)1 59% L:dpund IP80i on
nj G, - 13 1 er] | [ r Agqueous

st B Bl ES i T Ry Sl PR 0
| yophi li zed, the |yophilized preparation being
conbined with a sterile aqieous carrier prior to
adm ni stration. The pH ofy Nonpound preparati ons
typically will be between] 3 @and 11, nore preferably
from5 to 9 and nost préfemMablNHoAfrom7 to 8. It will
be understood that use of-‘/certain of the foregoing
exci pients, carriers, or ptabilizers will result in
the formation of 20 phafnmaceutical salts. The
t herapeutic dosage of the conpounds of the present

i nvention can vary according to, for exanple, the
par T¢ g gtiraing pyetufeqd Qvamile- -pratimaimtidiae? 4 4L A tdiong (e g 0.020
§eti@icia SR 64 L RNl (3 % Ihelic (1.

B e A e A S e L
g pPEsoel)-Hitmanpiigssiontieusd aTenpeoportuicir oh at phisbrinreah¢ action
mi ﬁreaoegﬁﬁﬂo@ﬂf? An®hrebidfatk %’rﬁﬁg! PR feBetdR nﬁxﬁ%&@&@%dtﬁ% under

conposition can vary dependi ng upon a nunber o
redfigeclt pressuren 6thed1ies1_gtir_1gj osalge, washdisdoball i0haueatseNa@H i @dution and
extfiel P PRFRBRR b o Mot bl O aausong pgtution was
neutnligsdt widnHCaan e npemmdied €Thd msidue wepueates ity sicthhiadiagd filtered.

buffer solution,contajnin bout 0.1.to 0% W v
gl SRR BresaPEdrair o e niaPt i MEgHRttta o
CoHyRi@aM+anserianges: 2re (fremn aoami+Napg/ kg to about 1

g/ kg of body 30 weight per day. In some enbodi nents,

t he dose range is from ahou .01 ng/kg to about 100
StepgF RG-"SF BB el s Rt 8e- d‘é{ﬂ h@otosage is |ikely to

depend on such variables as the type and extent of

progressi on of the disease or disorder, the overal

health status of the parti qul patient, the relative

bi ol ogi cal efficacy of tine und sel ect ed,

formulation of the 47 W3 2007/150026

PCT/ US2007/ 071895 exciBie , Mkd its route of

adm ni stration. Effectivesdoses can be extrapol at ed

from dose- response curves derived fromin vitro or

ani mal nodel test systerfs. The conpounds of the

i nvention can also be forrmulated in conbination with

oneT®k miklreoasldminoanaitroact-pat@ylp vighia the 2ot $H,3H)-dlone @ng ¢, 8.3

m E)g%lﬁjdga? Sglﬂ%‘?fgg@'frngglgﬁgmger?gg E\%I,e (lggﬁt)gl% 78th| \_V'clssac}/cfegl aslodium
ditiabiiie-(3Nf 4 AR YIAGE N fer a0ink er 20 knutdsabielresbtion mixture was
concc:grﬁg?e%qgsé Vao?u?nersfsa Xutl\{%tnr;fgrsl’d cooled in an ice bath. The greenish solid was
collected by filtration and dried on high vacuum for 4 h to provide the desire product (1.5 g,

85% yield). LCMS calculated for CoH;7N,O, (M+H): 213.1; found: 213.2.
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Anot her aspect of the present invention relates to
fluorescent dye, spin |lable, heavy netal or
wo a@i7sdoabel ed conmpounds of the invention thatP@DUS0TIE71895
useful not only in imaging 10 but also in assays,
both in vitro and in vivo, for |ocalizing and
guantitating HW4a in tissue sanples, including human,
Ste?@dﬁf%falyf 9?»%£%heglyﬁw74@h}dr&an%rm Bipging of a
abel ed mpound. Accordi'ngly, ‘the present invention
i ncl udes HNV4a assays that contain such |abeled
conpounds. The present inyentyon further includes

i sotopi cally-1abeled c of the 15 invention.
An "isotopically" or "rgdi g-]@béfed" conmpound is a
conpound of the invent®onN where one or nore atonms are
repl aced or substituted an atom having an atomc

mass or mass nunber diflfferent fromthe atom c nmass or
mass nunber typically found in nature (i.e.,

naturally occurring). Suitable radionuclides that may
be i ncorporated in conpounds of the }Eresent i nventi on

i nchuastwg of artedipgtnot ipantyiryripgdine? ¢l Findipeg €S gs 7 mmol)
and @HuS@HLEE b r1de3(HOGﬁ’L 300 2hoM DN (BPm { ASmI) &%heta{eutat MG for 1

11C, 13C, 14C, N 150, 170, 80, 18F ,
h. 2deL rengyme mosy §f ireactepgBfluoroacytignhydigg by immram%lnd@h gpduced
prelgsﬁlgetl gﬁ}aﬁalgﬁgg@% \ké%qra%%}%trp%dutﬁ g s@aﬁ&{tﬂgé' %Igg%%tleg%tt 9 SCfor Lh,
Aftgp eedling do apph iteapdargwreofhetgetion aeikiord whe b@mw@mﬂo@nﬁl@lr. reduced

f | y ti ot ..

e, AR LB ot L B 00, R0, SPRRALL b P
Thd 281 w3 fﬂt,ereE&Serldmﬂhd degmﬂe[vraddcy((b@ gtk §%ysad)uLCMSoralculated

[ C, 18F, 25 1251, 1231,
for iﬁﬁ?§W$%hﬂ%§%ﬂﬂ 2§F %% r will generally be nost
useful. It is understood that a "radi o-1abeled " or
Step [FaBdHead-c-onpoundriflisomeBaip S etr-hiatdrd28-purin-2-one
i ncorporated at | east one radionuclide. In sone

enbodi nents the radionuclide is selected fromthe
group consisting of 3H 14& 1251 35S and 82Br.

Synt hetic nethods for i ating radio-isotopes

i nto organi c conmpounds re| Sb—aﬁpllcable t o compounds
of the invention and areé N known in the art. A
radi o- | abel ed conpound of’/the invention can be used in
a screening assay to identify/evaluate conmpounds. In
gener al terns, a newl y-synthesized or identified
compound (i.e., test conmpound) can be evaluated for

t b f f. i 0-1
5 L UL LI AR 90 el 0«
2. Saﬁmbl) hl}d Iﬂfoslﬂlotlss)bntammfﬁr&dma gt 2.8 ndiBoIWD 120010k dieQ@2mL) was heated

ete wt
o LT Gt 1 3¢ B Mo e el Sl Rl AR EE g resiaue
wa$ pwifiedibpdiliog gﬂfchtdﬂlatqgraphy twice (0-50% MeOH in CH,Cl,) to yield 0.15 g of
pure product as a yellow solid (0.15g, 18% yield). LCMS calculated for C;;H4F3N,OS

(M+H): 307.1; found: 307.1.

Step G: 6-(Methylthio)-3-pentyl-8-(trifluoromethyl)-3, 7-dihydro-2 H-purin-2-one
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Kits 5 The present invention also includes
phar maceutical kits useful, for exanple, in the

W@ e@ausmwesd or prevention of HW4a-associ at ed dPGEHSHME7/071895
or disorders. The kits can include one or nore
contai ners containing a pharmaceutical conposition
conprising a therapeutically effective anount of a
conpound of the inventionr, Such kits can further
include, if desired, oneSoanDre of various
conventi onal pharmaceuti conponents, such as,
for exanple, 10 containgrs Cﬁme or nore
pharmaceutical ly acceﬁ?abNe @brrlers addi ti ona
containers, etc. as w be readlly apparent to
those skilled in the art. I nstructions, either as
inserts or as labels, ¢indicating quantities of the
conmponents to be adm ni stered, guidelines for
adnmi ni stration and/ or gU|deI nes

conpoAGHEEre elahpaitdd-Hioxy TN TTohs e e o-2H:purin-2-

ond @ 8, '00119 rﬁ\rhl)lb nb@scﬂﬁfdﬁfdf l@@&iuﬂnrh @heRb & waket @1 @YnL\O@%s added
speci fi c exanp The 15 fol | | owi ng exanpi es are

|l e
dingptiyd ﬁlé@ter @050 My QtSPameAé Tﬁlerr??s%@sm&ﬁ@l way Beagpgrat 80 °C for 1.5 h,
quén@l‘ie%%ﬁldacgt% a{cicmn'd e&@'fcted' v@ﬂﬁﬁ&thﬁ@né dhlgHaY. THRIBShic lmf"&/@s dried

skill in the art r eadi recogglzeavarley
(M@$O4)m@n@;qnitr@ﬁe @ad pyticd rlmtsxélp% g@Aﬁhr@hlatoawp (cHEm §EA O hexane) to

el ol Vi€ e a 3
pro%g %hnlgroa % a{s Lé d}g@é@ lfd Edc%’Sl ghebS /ag;?efl%) (gl\gs bge_alft%lated for
Clzé@dmN&%(préZklébu@gbhl kts of HWA4a receptor
according to one or nore of the assays provided
herein. 20 EXAMPLES GCeneral Information Al reagents
Step it (60} 3¢ Bertns-Swniféoodot akyied] 7 Hihgdnoc et et 26-d o et dedraaod
were used directly Mﬁmﬁput further purification. LCVS
anal ysi s was perfornmed onla Vit er SunFire Cl8 25

colum (2.1 x 50 mm 5 cle size), eluting with
0. 025% TFA/ wat er and O. TPACEgetonitrile using a
mass spectrum scan ra N05-900 Da. Preparative

LCVMS purifications mere erforned on a Water

Fracti onLynx systemusing mass directed fraction and
conmpound-specific neth optim zation (J. Conb. Chem
2004, 6, 874-883). Thel LC nethod utilized a Waters

ol ut g i R LA TR BRICRREI LG ) on purin 2 one

(0. HﬂrgL)IOe?dellmnh) aid lh}éraginatﬂ(i) &(th( hfemh@@ lﬁ\)Vat@r ((h80\mew® heated at 100
OC)f T, ].(ljgﬁle sotifof & un er rgance (N ara}nld%zeeotroi)%gﬁy treated
Ut gt 3 i%%’ er-an H'i %

witmrtmmﬂe aset dl’hetresdltelggeﬂdileevds userefoh oekt Bt)ep atithautfjuaficatat eL CMS

collBpR b T ALk bl 40 YT P’ ercury: 300 or

Mercury-400 49 WO 2007/ 150026 PCT/ US2007/ 071895
Step I: 6-Pentyl-8-(trifluoromethyl)-6,9-dihyvdro-5H-[1,2,4]triazolo[3,4-i]purin-5-one
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spectronmeter. Chem cal shifts are reported in parts

per mllion (ppn) relative to tetranethylsilane as an
WO pdoensmke st andard. Exanple 1 Preparation of PCT/US2007/071895

6-pentyl -8-(trifluoronethyl)-6,9-di hydro-5H[1, 2, 4]

triazolo [3,4-i] purin- 5 5-one NN \ N Ni>CF3 O~

NN Step A NPentylurea 0 W 'k 10 To a 7.0 M

solution of anmonia in N hanol (32 nlL) was dropw se

added 1- isocyanat openta ®0 g, 0.044 nol). After

the addition, the m xtufe s)sidpgred at room

temperature for 1 h a Q trated under reduced

pressure to give a white $olid, which was directly

used for next step withgut further purification. LCVS

cal cul ated for C6HL5N2 15 (MtH): 131.1; found 131.1.

Step B: 6-Am no-1 -pen|tyl pyri m'di ne 2,4(1H, 3H) di one

0O HN ON NH2 m xt ur e of urea (5.8 044

mol JOE ety SAHHPArImpEy20 71 %y Hi‘fl‘ef)e 22(3?1 ondh iRz
(0.2 Qmﬁhlog v Inflx ddw RH. etflyl (ch@fsogl%atm@i MIVa8 nihdlf. @6 ndkture was

70 C for h. After coollng down to roomterrperature

heatqqent hPQ G Eﬂrﬁapéna\/esgceemtpfé@tdéarewe§ REST U2t nueifigd pypreparative
Hpﬂ@%a%mwhs Hesﬁie@btoam LAUS c%m%dtf& cylgﬁ ﬂN@@@gHﬁf) 315.1; found:

solid. The solid was treated wth M sol ution of
31%5bdi um hydroxide in water (25 nL) at 70 C for 2 h.

After cooling dowmn to roomtenperature, the pH of the

reaction m xture was adjusted to neutral using 10 N
Ex#@pledquesou sol ution and the 50 WD 2007/ 150026

Pr? §F4t10 of}%zl{%Qg%]é&?lﬂuglp {nkghyé)e 0.J-dIhy Wg(? (5) =1 Zeﬁ{rlazol\?%j,ét-lépurln-s-
onsolid (4.0 g,

MY

N N

Oj\gl\li N/>_ CF3

The title compound was prepared using procedures analogous to those described for

Example 1. LCMS calculated for C1,H1,F3NgO: (M+H) 301.1; found 301.1.

Example 3
Preparation of 6-butyl-3-methyl-8-(trifluoromethyl)-6,9-dihydro-5H-[1,2,4]|triazolo[3,4-

N—-N
Yo
O?N N

i]purin-5-one

The title compound was prepared using procedures analogous to those described for

Example 1. LCMS calculated for C1,H13F3NgO (M+H): 315.1; found 315.1.

Example 4
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46% yield). LCMS cal cul ated for COHI6N302 ( M+H):

198.1; found 198.0. Step C. 6-Am no-5-nitroso-1
WQE0rA596 i m di ne-2,4(1H, 3H) -dione 0 NO HN EIN/Ns07/671895

To a stirring m xture of

6- am no-| - pentyl pyri m di ne-2, 4(1H, 3H) -di one (4.0 g,

0.020 nol) and acetic acid (20 nL, 0.4 nol) in water
Pre&%patmn) of Woﬁla%éﬁtﬂ% qlh%/ﬁfjd M‘iﬂ i3 b t4]’t|rfa§016 [% 45ig ptgm-?-ngg 2

Stirring was conti nued room t enperature for
h at which tinme the reaffion ,:LO m xture becane pink
and precipitate forned. > I@g:tion m xt ure was
ed

concentrated under red lpres&ure. The resul ti ng
resi due was di ssol ved Pn uedus NaCH sol ution and
extracted with nethyl ene oride to renove

byproducts. The aqueous sol §ition was neutralized with
HC1 and concentrated. The redj due was treated with

met hanol and filtered. The filtrate was concentrated
to give the desired product as pink solid. LCMS

Step @k Ql)dn%&ﬁtbé -1, R NA LR, 6 M) - 227. 1, found:
g (MrH), ;%49. 1(ﬁl\la). Step D_5, 6-Di am no-|
pentyl pyrimdine-2, 4(l H,03H) 0 NH2 07" N NH2
20 To a m xture of 6-ap} S 5NNI t¥o
so- 1| -pentyl pyri m di ne- g,h\df( H,BH) -dione (1.9 g, 8.3
nmol ) andasolutionH Nia in water (20 M 20 nl)
at 70 C was add odi. u n
o oy iAREsr St r pitr s O5gR s ooy bty Ry hectyt-

cydlﬂpéhﬂyna maydrmmp@mﬁqreab@ct@ o gao yol op il b@b@lllbroixﬁdd'ﬂéo 9 mL,
ool e in_an ice egreenlsh

0. 5&%}*105&&}\489 (#99 lleat"Yaé ﬁ“féfi?‘oat a%%@m@Frawlreg g&ﬁﬂcmate& HCI

aqdéoﬁsosoﬁﬁ@ii'&iﬂ% thhewAlesIidE EtoRhO dton(ixRirdand 54’515(11%5%/@5 continued for
i el cal cul ated for COH17N402 (M+H): 213 1

45 ffBlEln ‘he regiltmg mixtye wapPPASHORe MPHUSHIO 7nb7 Thgsolution was

neu%taﬁ&dEwnﬁQP@/f‘tl%b‘Hs séibdiddd |T‘1‘1‘ér1‘éﬂﬁt‘h{éy {V)Ii’te?’ precipitate was collected by
7-di hydro-1Hpurine-2, 6-dione
filtration, washed with water, and dried under Vacuum to afford the product (48 g, 93.3%).

LCMS calculated for C;pHipNsO (M+H): 242.1; found: 242.1.

Step B: 7-Benzyl-3,7-dihydro-1H-purine-2,6-dione
e,
ey :/>
To a mixture of 2-amino-7-benzyl-3,7-dihydro-6H-purin-6-one (25.0 g, 0.104 mol) in
acetic acid (750.0 mL) and water (50.0 mL) at 55 °C was added a solution of sodium nitrite
(28 g, 0.41 mol) in water (50 ml) dropwise. After the addition, the mixture was continued to
stir for about 30 min untill no starting material was left and then cooled to room temperature.
The reaction mixture was concentrated to about 1/3 of its original volume, then diluted with

250 ml water. The precipitate formed was collected by filtration to provide the desired

product (20 g, 79.7%). LCMS calculated for Ci2H11N4O2(M+H): 243.1; found: 243.1.
Step C: 7-Benzyl-3-pentyl-3,7-dihydro-1H-purine-2,6-dione
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O-,NN5 A mxture of

5, 6-di am no- 1| -pentyl pyrimdine-2,4(1H, 31)-dione (1.5
wW@2007/1300e60l ) and trifluoroacetic anhydri de (POr/mg2007/071895

100 mol) in DMF (20 nL) was heated at 70 C for 1 h.

After renoving nost of unreacted trifluoroacetic

anhydi de by evaporation under reduced pressure, the

remai ni ng sol uti on was tgansfer to a seal ed tube

and heated at 120 C for h. cooling to room

tenperature, the reactHNSNYymi Xt ure was concentr at ed

under reduced 10 pres&dte fd the residue was

triturated with nethﬁ?en chloride to formsolid

precipitates. The solid s filtered to provide the

desired product (0.81g, 39 5%yield). LCVS cal cul ated

for CL1H14F3N402 (M+H): 2913107; found: 291.1. Step F:

3-Pentyl-6-th ioxo-8-(trifluoronethyl)-1, 3, 6,

7- t 2Beadyld)7 aliiRidr@ UH ipnriZe-Dheliont 35.8 gH2 1 NmdD~wid hix8d with sodium

i f ) )
carforsler(B5) €31 P 1 ) ddepRYe. 4.0t B, sy DI (6 md) g ter
beingl bthfed o @0 8Q g, 18 1.t muddioh nértdrephasiihad wathpentramd BtOde The
aqugpig er i BotEd AP Ag i sosa Ths KobiBedaibanic Tye were dried,

filt&od e@NEdnaéidted rmllﬁsrremmgc\emtepgoﬁa Sk GollethRe ah@ gt vasuum oven
was purified by silica gel chronatograp y twice (0-5

at N &Hiqr BeHpareyids dioydedred modist o % e e vl deicds Cslgulated for
C¥eiN, oMot : qg@ fg,g)fgi 3B yield). LCMS cal cul ated for
Cl1H14F3N40S (MtH): 307.1; found: 307.1. Step G
6 (N@thylthlo) 3penty| 8-(trifluoronethyl)-3,7-di hydro
@"’7%}1 el P6 thgécosIZS thtpﬁ&éﬂ? zn -2- on
BCT/ Us? 07 07 895 j|> N N To a
m xt ure of

3- pentyl - 6-thi oxo- 8- ( yI) 1,3,6,7-tetrahyd
ro-2H purin-2- one ( ;ﬁ%ﬁg] $.49 mmol) in a solution
of sodi um hydr oxi de i (2 M 2 n) was added

7-Benzyl-3-pentyl-3,7-dihydro-1H-purine-2,6-dione (2.0 g, 6.4 mmol) and
phosphorus pentasulfide (3.0 g, 6.7 mmol) were mixed in 1,4-dioxane (20 mL). After stirring
at 100 °C for 6 h, the reaction mixture was treated with a 2 M solution of sodium hydroxide
in water (20 mL). Then the reaction mixture was adjusted to be acidic (pH ~ 4) with 2 N HCl
and extracted with EtOAc. The organic layer was concentrated, and the solid formed was
washed with ether to provide the product as a yellow solid (1.30 g, 61.8% yield). LCMS
calculated for C,7H,1N,OS (M+H): 329.1; found: 329.1.

Step E: 7-Benzyl-6-(methylthio)-3-pentyl-3, 7-dihydro-2 H-purin-2-one
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5 dinmethyl sulfate (0.056 nL, 0.59 mmol ). The reaction

m xture was heated at 80 C for 1.5 h, quenched wth
waewrisoaei d and extracted with nethyl ene chl oPCTHES20011€71895

organic layer was dried (MySO), concentrate and

purified by silica gel chromatography (0-20% Et OAc in

hexane) to provide the product as a yellow solid

(0.15 g, 95%yield). LCMB calcu ed for Cl2H16F3N40S

(MtH): 321.1; found: 32 IU‘@J H: (6E)- 3-Pen

tyl -8- (trlfluororrethyl )\I-%I I hydr o-1 H-purine-2,6-dion

e- 6- hydrazone H2NNI O~, NNAmxture of

6- (et hylthio)-3 pen

-(trifluoronethyl)-3,7- d| dro-2H purin-2 -one (0.15

g, 0.23 mml) and hydrazing (0.80 nL, 25 mml) in

water (0.80 nL) was heated at 100 15 C for 1 h. The

sol uti on was concentrated under reduced pressure and

azebt 4 apkto@l df ¥ -tenBaB gutntyd-6-fhid-al- l.;é,ﬁﬁ—tbmihyér.o—ﬂ-hpurin 2-one (5.3 g,

o gt iR oA e S Rar o luPinels baetymerny!
sul&?b?)(é]&t m}LE)lM-l d}mo'ipﬁ" hd reaSli@Pmixture was stirred at 80 °C overnlght quenched
wilitsiadiian Stapte o Riploatnbitie S5CND s Gseitr isBiymp arcd and

co&@ﬂa&éﬁ%ﬂﬁo@ﬂ&% deéled'\hﬁOdﬂt N2 ¢ Co®% eldN NCNBEYaichlated for
-Pent Histrlfluorome yl)-3, 7-dihydro-1 H purine-2,

Clgé{lﬁﬁ‘@ I15 g, 0.20 mol ) was ni xed
wi th ethyl orthoformate(Z , 10 mol ). The m xture
was heated at 100 C for 30 m n, concentrated under

Step & (Fed-BsradS ety ah d-dfurio | e pioae S d@zseHPLC t o

yield the desired product. LCMS cal cul ated for
C12H14F3_N60 (MtH): 315.1; found: 315.1. Exanple 2

Prepar ati on of HN N @
6- but yl - 8(tr|fluororret -0 9 ydro-5H[1, 2, 4]
triazol o[ 3, 4-i]purin-5 2\

7-Benzyl-6-(methylthio)-3-pentyl-3,7-dihydro-2H-purin-2-one (1.2 g, 3.5 mmol) and
hydrazine (10 mL, 100 mmol) were mixed. After being stirred at 100 °C overnight, the
solution was concentrated in vacuum. The residue was dissolved in DMSO and purified using
preparative LCMS. The product fractions were collected and lyophilized to provide the
product as a white powder (0.56 g, 60% yield). LCMS calculated for C,7H»3NsO (M+H):
327.2; found: 327.1.

Step G: 9-Benzyl-6-pentyl-6,9-dihydro-5SH-[1,2,4]triazolo[3,4-i[purin-5-one
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10 one /NN \ H N/ CF3 O- N N The title conpound

was prepared using procedures anal ogous to those
wale®ensioedd for Exanple 1. LCMS cal cul at ed f orPCT/US2007/071895

Cl11H12F3N60: (M+H) 301.1; found 301.1. 15 Exanple 3

Preparation of

6-butyl -3-nethyl -8-(trifluoronethyl)-6,9-di hydro-5H[1

,2,4] triazolo [3,4- i[\]_q\pri n-5-grra NN \ N N i>CF3

O~ J N The title conpound wag yar ed usi ng

procedur es anal ogous toi’t descri bed for 20

Exanple 1. LCMS cal culj-te Hr CL2HL3F3N6O ( MH) :

315.1; found 315.1. le 4 54 WD 2007/ 150026

PCT/ US2007/ 071895 Preparati on of

8- br ono- 6- pentyl -6, 9-di hydgo-5H1[1, 2,4]triazol o] 3, 4-1]

purin-5-one NN \ N Nj/)9Br OY N N Step A

2- Ami no- 7- benzyl -1, 7-di hydro-6H purin-6-one O HN\\

\ [ (6){7-B&aziA2Npéityl-3,7-dihydro-1H-purine-2,6-dione  6-hydrazone (0.50 g, 1.5

mmol) was mixed with ethyl orthoformate (5 mL, 30 mmol). After being stirred at 60 °C for

1 h, the reaction mixture was concentrated in vacuum. The residue was treated with ether to
yield the desired product as a white solid (0.25g, 48.5%). LCMS calculated for C;sH»1NgO
(M+H): 337.2; found: 337.1.

Step H: 6-Pentyl-6,9-dihydro-5H-[1,2,4]triazolo[3,4-i]purin-5-one

N—N
Y
OJ\N N/

To a mixture of 9-benzyl-6-pentyl-6,9-dihydro-5H-[1,2,4]triazolo[3,4-i]purin-5-one
(0.25 g, 0.74 mmol) in acetic acid (20 mL) was added palladium hydroxide (0.20 g, 1.4
mmol) under N,. The mixture was shaken under H, at 60 psi overnight. Since the reaction
was not complete, more palladium hydroxide (0.2 g, 1.4 mmol) and concentrated HCI (1 mL)
were added. The resulting mixture was shaken under H, at 60 psi overnight. The reaction
solution was filtered and the filtrate was concentrated under vacuum to provide the product as

a white solid (0.12 g, 65.6%). LCMS calculated for Ci1HisNsO (M+H): 247.1; found: 247.1.

Step I: 8-Bromo-6-pentyl-6,9-dihydro-5H-[1,2,4]triazolo[3,4-i[purin-5-one

PN

4N A _H

)\ | )—Br
0N N

To a mixture of 6-pentyl-6,9-dihydro-5H-[1,2,4]triazolo[3,4-i]purin-5-one (0.12 g,
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A m xture of
2-am no-9-[ (1S, 2R, 3S, 4S) - 2, 3-di hydr oxy- 4- ( hydr oxynet hy
WO 200785@eo©pent yl ] - 1, 9-di hydr o- 6H puri n- 6- one (BOI/0S2907/071895
0.213 nol) and benzyl bromde (60.9 nL, 0.512 nol) in
DMSO (300 nmL) was stirred at roomtenperature for 18
h. Concentrated HClL aqueous solution (150 nL) was
0.486d8eh1} B e (4 BRG b 2 TilFbw by Raidfl tiel Wds! AdBedBDromosuccinimide
continued for 1045 mn. The resulting m xture was
(0.¥bgir et mnrello Thee @rktpregd hetpd afTHE"(s o1 microyavegen for 12 min. After

trali ' [ : i :
ool Rt A RO BRI S ARESEPIAIO g oo
progiitt HOAL ). LGSl calciletdd dorder HuBONsOiM-oH af32o0d337He found: 325.0,
32.p(k/|$duct (48 g, 93.3% . LCMs calculated for CL2H12N50
&

H): 242.1; found: 242.1. 15 Step B: 7-Benzyl -3,
7-di hydro-1 Hpurine-2, 6-dione ON\ / O-, NNH To

Ex2 nh:%t ure of _ _
YBi°no- 7- benzyl - 3, 7- di hydr o- 6H puri n- 6- one (25.0 g,
Prépat&tibnnedI8)b rioo-GB@tlI-6,9-akch ydr §-8 HO12,4Yir)azale [B,488 p @tin-E She O
m) at 55 C was added aysgl ution of sodiumnitrite
(28 g, 0.41 nol) in watgery(50dm ) dropwi se. After the
addi tion, the mxture was” cgnity red to 20 stir for
about 30 mn untill no ;&\ﬁg Lfg Taterial was left and
then cooled to roomtef?pe ture. The reaction mxture
was concentrated to about 3 of its original voluneg,
then diluted with 250 m ter. The precipitate

formed was collected by filtration to provide the
desTlegdle compouncltwas PEepgred BOnF poceduvBnatedovuitoghed desgribed for

e oS iyt A S bt Pl PR IR g0
55 WD 2007/150026 PCT/US2007/071895 OHN N\ / O- N
Ex7' B{%rbzyl -3, 7-di hydro- 1H purine-2, 6-dione (5.0 g, 21
MBI was i xed with sodi um carbonate (3.3 g, 31 mmmol)
Pr&adationl (3@ o adIBu tyK3-th ettiky]-6,91diRRdro)s H-AN, Diftridzelo Bl )i]purin-5-
After Dbeing stirred at 40 C for 18 h, the reaction
My xture was diluted with water and Et OAc. The 5
aqueous | ayer was extracted with Et QAc twi ce. The
conbi ned organic layers ywre dried, filtered and
concentrated. The resul)@ ng wi te solid was coll ected
and dried in vacuum ovenN'a grfor 18 h to provide

the desired product (2.84. %Yield). LCVS
calculated for Cl7H21N202 K(E» :313.2; found: 313.2.
The title compound was prepared using procedures analogous to those described for
Example 4. LCMS calculated for C;;H14BrNsO (M+H): 325.0, 327.0; found: 325.0, 327.0.

20

Example 7
Preparation of 8-bromo-6-pentyl-6,9-dihydro-5H-tetrazolo[5,1-i]purin-5-one
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10 Step D 7-Benzyl -3 pentyl -6-thioxo-1, 3, 6,
7-tetrahydro-2Hpurin-2-one S IN--OHN OL NN
wQ@2@enzpke 3- pent yl - 3, 7- di hydr o- 1H puri ne- 2, 6- dPGHESZ087/071895
g, 6.4 nmmol) and phosphorus pentasulfide (3.0 g, 6.7
nmmol) were mxed in 1, 4-dioxane (20 nmL). After
stirring at 100 C for 6 h, the reaction m xture was
treated with a 2 M sol uni-gn of sodi um hydroxide 15 in
water (20 mL). Then their é::ctmon m xture was adj usted
to be acidic (pH- 4) w M-HE1 and extracted with
Et OAc. The organic | ayg oncentrated, and the
solid formed was washed wWwith ether to provide the
product as a yellow solid .30 g, 61.8%yield). LCMS
calcul ated for CL7H21N4AOS (MtH): 329.1; found: 329.1.
20 Step E: 7-Benzyl-6-(nethylfthio)-3 -pen
tyl -3, 7-di hydro- 2H purin-2-one 56 WD 2007/ 150026
PCT/ US2007/ 071895 S N~ N O- NN To a m xture of 7
Step Qenw%f RpeRyiSt-YinyHolin ﬁ)fff?ze—'Z 61-61131»245 7 _
-tetrahydro-2Hpurin-2 -one (5.3,g, 16 mmol) in a
sol uti on of sodi um hydroxiCde | ter (2 M 50.0 nl)
was added di net hyl sulf 24 nmmol ). The
reaction mxture was st a)t 80 C overni ght,
guenched 5 with acetico c amd extracted with
di chl oronmet hane (DCM . The _organic | ayer was dried and
concentrated to provide the]desired product (5.2 g,
98% yield). LCMS cal cul ated or C 8H23N40S (MH—i):
343.2; found: 343.1. Step F: (6Z)- 7-Benzyl -

penA x%i{f: Oﬁﬂl allillyldg 9 dgliylcﬁ'-ﬂp%i Il?lrfr(iené & ngg on%?ﬂf%& ig)? g;j sgdlum
carb(ﬁnae:n@y.%l £,3).078ckinbly,cind 1-dlbrRutahd (12 g, OriE2 (rdol 2 ing DM @OO mL) was
stirﬁ Sa‘&df% By%yﬁ nerg%c%%@%‘ﬁ@u%ﬁ?\g?%%q \\)/v\%% gva@r )%(lg&j EtOAc. The
aqueous layer was extracted with EtOAc three times. The combined organic layers were
washed with brine, dried over NapySO,4 and concentrated. The residue was treated with ether

and the solid formed was filtered to provide the desired product as white solid (6.2 g, 45.4%).
LCMS calculated for Ci3H19N4O, (M+H): 263.2; found: 263.2.

Step B: 7-Allyl-6-chloro-3-pentyl-3,7-dihydro-2 H-purin-2-one

o 7/

N

X

0" N

A mixture of 7-allyl-3-pentyl-3,7-dihydro-1H-purine-2,6-dione (0.80 g, 3.0 mmol)
and phosphoryl chloride (10.0 mL, 100 mmol) was refluxed for 2 h. The excess phosphoryl
chloride was removed by vacuum distillation. The residue was diluted with ice-water,
neutralized with solid K»,COs, and then extracted with DCM three times. The combined

organic layers were dried, filtered and concentrated to provide the crude product (0.60 g),
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solution was concentrated in vacuum The residue was
di ssolved in DVBSO and purified using 15 preparative
WO aNE150Dbe product fractions were col |l ect ed anBICT/US2007/071895
| yophilized to provide the product as a white powder
(0.56 g, 60%yield). LCMVMS calculated for CL7H23N60
(M+H) . 327.2; found: 327.1. Step G
whitn B Zydr GPRAL by Ol rdl i Fchloh, Bodibtchicamal ol il divio
puri n- 5-one 2007/ 150026 PCT/ US2007/ 071895 N
(MIKHN 2814y fou- 2&ﬂ N
(62) - 7-Benzyl - 3-pentyl -3, 7-di hydro- 1H puri ne- 2, 6-di one
6- hydrazone (0.50 g, 1.5 nmol) was m xed with ethyl
Step (Gt Heflbyt-bratiey I( G9-iihydra0 Hywwotolo/Afltignripel-org stirred at
60 Cfor 1 h, the reaction m xtyre was concentrated
in vacuum The residue NaQ tr d wth ether to 5
yield the desired prodﬁkm white solid (0. 25g,
48.5% . LOMB cal cul ated for ICPBH2INGO (MrH): 337.2;
found: 337.1. Step H 6ZPahty\-6, 9-di hydro-5H[J,
2,4]triazolo[3, 4-iJpurin-5:one NN NI / N O NN
10 To a m xture of 9-benzyl {6-pentyl -6, 9-di hydro-5H|
l,2,4]triazol o[ 3, 4-i]purin- one (0.25 g, 0.74 mmol)
in acetic acid (20 nL) was added pal | adi um hydr oxi de
(0. RGniGurclord- almlc)lloi’mg-%éntgiz?a 7-4S AL P 1B S %@Q 3 ,mol)
under H2 at 60 over ni Si nce the reaction
andy gadivp ppide (@ 98 rﬁorlé paph) a@.emﬁnﬁy@f)ds&)dw( oefipxeyl onermght The
realE0A ﬂnxﬂﬂg waf QG&@B&Q@@gtlmgchum-)fhe Y@fdﬁe %gi %ﬁutea_ R&th water and
resulting mxture was shaken under 0 ps
EtQAve rie g)hgamcmser @@ﬁcaep@mtei Bng dllemqumms \Amr folﬂ @)élrae@d andh EtOAc

tw1tc{: erhfe g{bﬁkﬁ O\P@aﬁlccf\%gé}?g&;egeo I‘?egi dz{%P' T\%zs}g}& Zlg&]gg /()91_1@ E%i‘@igﬂﬁted to
give ghe gﬂuét ethducr wBichHISNBO1fieiibix) pre@dative ; LGNS rd :pr@dde. the desired

pro§uc‘% S @%%@%ﬁ@ d@ A58 P00, LEMS salcplyied fgr CusHiN,O (M-H): 2882

'azo
ﬁnmdmmﬁurln 5-one NN N j/)-Br CN N N

Step D: 6-Pentyl-6,9-dihydro-5 H-tetrazolo[ 5, 1-i[purin-5-one

N-N
N, A __K

N
P

A mixture of 9-allyl-6-pentyl-6,9-dihydro-SH-tetrazolo[5,1-i]purin-5-one (0.10 g,
0.35 mmol) and morpholine (0.2 mL, 2.0 mmol) in THF (3 mL) was degassed for 5 min
using N, and tetrakis(triphenylphosphine)palladium(0) (0.10 g, 0.086 mmol) was added to the
mixture. After being stirred at room temperature overnight, the reaction mixture was mixed
with 2 M HCI aqueous solution and DCM. The organic layer was separated, dried over
Na,SO, and concentrated. The residue was purified using preparative LCMS to provide the
product as a white powder (0.030 g, 35%). LCMS calculated for CioHi4N;O (M+H): 248.0;
found: 248.0.
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20 To a m xture of 6-pentyl -6, 9-di hydro-SH|

1,2,4]triazolo[3,4-i]purin-5-one (0.12 g, 58 WD
WQ®713BO26 PCT/ US2007/ 071895 0. 487 mmol ) i nPAHMESZ087/071895

m.) in a mcrowave reaction tube was added

N- bromosuccinimde (0.20 g, 1.1 nmmol). The m xture

was heated at 70 Cin mcrowave oven for 12 mn. After

cooling down to roomtenperature, it was purified

usi ng preparative LCVMS to provide the product (0.011
StepYe: S1BONBy-6 et @P-ih fior S eI B NGy« fHpne 325. 0,

327.0; found: 325.0, 5 327.0. Exanple 5 Preparation

of

8- brono- 6- but yl - 6, 9- di h¥a{lo- 54+ [ 1, 2, 4] triazol o[ 3,4-i]p

urin-5-one /NN \ HNg>>BrN O- NN 10 The title

conpound was prepared uéiﬁaﬁgdbtﬁdures anal ogous to

t hose described for ERa e ™M LOMVS calculated for

C10H12Br N6O (M+H): 311.0, R13.0; found: 311.0, 313.0.

Exanpl e 6 Preparation of

8- br ono- 6- but yl - 3- net hyl - 6, i hydro-5H-[1, 2, 4]

triazolo[3,4-i]purin-5- 15 one °NN \ N N~>Br O- N

N T [ FRA i N

anépg’%ﬁﬁ&?éﬁthosgmgﬁ?@%ﬁ%@gﬁﬁgﬁgdggghg?gﬁﬁfgf%§$??°g’0081
mnged) e Atrempspcciomidel 48 NgOSOvEoD) B2geEnitgR7(20mLy dupdd mL-

. , . | ° r i . .
iR el e o HESCR € ROFRRRAM S0rdbe 13 mig. st cooline
dowgn gmeoong@mperature, the reaction mixture was purified using preparative LCMS to

yield the desired product as a white powder. LCMS calculated for C;oH13BrN;O (M+H):
326.0, 328.0; found: 326.0, 328.0.

Example 8
Preparation of 2-bromo-4-pentyl-8-phenyl-1,4-dihydro-SH-[1,2,4]|triazolo[5,1-i]purin-5-

one

N H

MN N

)\ | />—Br
o N N

Step A: 4-(pentyvlamino)-1H-imidazole-5-carbonitrile
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WD 2007/ 150026 PCT/ US2007/071895 N-N NN\ H ~Br O~

NN Step A 7-Allyl-3 pentyl -3, 7-di hydro-IH purine-2,
W@2w70526 O N O-iN N5 A mixture of PCT/US2007/071895

7-allyl-3,7-di hydro-1H puri ne-2, 6-di one (10.0 g, 0.052

nol ), sodium carbonate (8.3 g, 0.078 nol), and

1-i odopentane (12 g, 0.062 nol) in DMF (100 L) was

stirred at 45 C for 2 dayﬂ\\The reacti on m xture was

diluted with water and Et . n“he aqueous | ayer was

extracted wth EtCAc thre(e)&{)Ie The conbi ned organic

| ayers were washed with brifey dried over Na2SO4 and

concentrated. The residue s treated with ether 10

and the solid formed was filtered to provide the

desired product as white solid (6.2 g, 45.4%. LCMS

cal cul ated for CL3HI9N4AQO2 (MtH): 263.2; found: 263. 2.

Step B: 7-Allyl-6-chloro-3 pentyl -3,

7- d4 hlyldlod IR Hpidazote- Reayhanitrile] (10.Me, NODSHd) Md peatael (11 mL, 0.10

mo weir? mfxeg in me Par}ol §109 m&d)h A ter stlﬂ_E%Jaﬁ[ Foom, teElpgr_a‘allr% fl:]Oé 2 Pﬁuré’O
So@um&yﬁlobmhy)drlda (1110 Q,Hblslph(})lb yvlas ahkdra tHEm(xlﬂe OThd.mixhGO was
The excess
cotfRi e S GRS iy SRR T DR FrOAe 1L
and \@iﬁdhgﬂJﬁltM\r% NHH%(D@(EO Wit dndi Itl&ﬁ-b\i\%é €30, ml) Rutidnakdsgedver.t The
SO K2C03 nd thep extracted w t
Org‘l*’i’féll QoY eﬁee%“egﬁvﬁrr%aéﬁ% cpnggrifaed gog Q“HECM‘?SI“h qun?%ﬂ éltag‘g“hca gel

chrametoAPKENDYAL0CCEIONA JIh B¥i-4le) th FRIChe d&idd pued: ((105¢600%).
WO 2007/ 150026 PCT/ USZOO?/ 071895 whi ch was

LC%%‘B‘IWB‘FG% Gy MY Wt Tor e tlRe! - purification. LOVB
aI cul ated for C13H18C1N40 (MtH): 281.1; found:
81.1. Step C 9-Al

Stepgnfv;nen@l @IﬂdelrbH%%@taﬁ%szo%[’@ imideypdrantivs- one N-N

/N
N
N N
HOT )
AN N

The mixture of 4-(pentylamino)-1H-imidazole-5-carbonitrile (200 mg, 1.12 mmol),
benzhydrazide (229 mg, 1.68 mmol) and potassium carbonate (100 mg, 0.72 mmol) in 1-
butanol (6 ml) in a sealed tube was stirred at 170 °C for 14 hours. The reaction was diluted
with water and extracted with EtOAc three times. The combined organic layers was dried
with sodium sulfate, filtered, and concentrated in vacuo. The crude residue was purified by
preparative LCMS (method A) to yield the desired product (50 mg, 17% yield). LCMS
calculated for Ci4H»1Ng (M+H): 297.2; found 297.1.
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NNNO- NN 5 A mxture of 7 -allyl-6-chloro-3
-pentyl-3,7 -dihydro-2 Hpurin-2 -one (0.65 g, 2.3
woreioy/15@eel sodi um azide (0.98 g, 15 nmol) in ek¢ENB1007/071895
(20 nm) was refluxed overnight. The reaction mxture
was concentrated under vacuum The residue was dil uted
wth water and EtOAc. The organi c phase was separated
Ste?@ 4I;Jzﬁfyr PRIV Y ABIr06iR XU ACL RS Wil 10
W ce he conbi'ned” organi ¢ l'ayers weré dried over
Na2SO4, filtered and concentrated to give the crude
product, which was purijf=ed by preparative LCM5 to
provide the desired p ct as a white powder (0. 15q,
22.6% . LCMS cal cul ated™f®r C13HL8N70 (M+H): 288. 2;
found: 288.1. 15 Step D N
6- Pentyl - 6, 9- di hydr o- SFLt@ NO[ 5, 1-i ] purin-5-o0ne
NNN NNV NHOI NNA mxturg of
9-al |yl -6-pentyl -6, 9-di hyalf ON etrazol o[ 5, 1-i ] puri n-
5-one (0.10 g, 0.35 mmol) d norpholine (0.2 nm, 2.0
mol) in THE (3 nL) was dedassed for 5 mn wusing N2
and tetrakis(tri phenyl phogphi ne)pal | adi un(0) (0.10 g,
0.086 mml ) was added to the 20 mixture. After being
sti mt r r i tion
o e e AR AT A R e RSy
mn[d])\dnd']’\h@’ cabg@id ionidayper(Shvag, 6.2 }l’m)ﬂ)atmd disgbiveddn DMEN 10 mL) and

. Na2 .and.concentrated. The res urified
SRR 5 BRATSE AN R8P BY e obat e BHGEEu G gressure
andmht teRidpowdepur{fidd 63 @re]arat&&%GMS GMEhedaB ciolyadi@ the fdedired product

Clo : 8, .0.

57007 1906035 ek ot b Eebe e 26 g% 1
pentyl -6, 9-di hydro-5H-tetrazol o[ 5, 1-i ] purin-5-one N-N
NN H iBr O- NN5 The m xture of ) o

Steg D iy o6 per i ¢yt Bt hedioa b1 bof 4/ mieqo(addnd itkpugnorpge
(0.020 g, 0.081 mol) and N bronosuccini mde (10 ng,
8.0 mmol) in acetonitrile (2 nL) in a 5 nL-

)\ | />—Br

To the mixture of 4-pentyl-8-phenyl-1,4-dihydro-5H-[1,2,4]triazolo[5,1-i]purin-5-one
(25 mg, 0.078 mmol) in THF (5 mL) was added N-Bromosuccinimide (19 mg, 0.11 mmol).
After stirring at room temperature for 1 hour, phenol was added to quench the reaction. The
reaction mixture was concentrated, and the residue was purified by preparative LCMS
(method B) to provide the desired product as white powder. "HNMR (400 MHz, CD;0D): &
8.25 (m, 2H), 7.50 (m, 3H), 4.31 (t, /= 7.3 Hz, 2H), 1.88 (m, 2H), 1.43 (m, 4H), 0.95 (m,
3H). LCMS calculated for C17H;3sBrNgO (M+H): 401.1; found: 401.0, 403.0.

Example 9
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m crowave reaction tube was heated at 70 C in

m crowave oven for 12 mn. After cooling down to room
W@ 209pas@eaur e, the reaction mxture was purifi eBCTUEBI997/071895

preparative LCM5 to vyield the desired product as a

white powder. LCMS cal cul ated for CloH13Br N7O ( MtH):

10 326.0, 328.0; found: 326.0, 328.0. Exanple 8

| . . .

Pr%fa?zﬁ{g(fﬁlna&f L%qg"é)ﬁ{oy% m§thghe ;Illtyl -1,4- déhyﬁl;g r‘Sé—I %F{,?]ir}af?ljr)fs,l 1|purin-$§
on¢rjazolo[5,1-i]Jpurin-5- one 15 /-NH NN N>Br O N

N Step A 4- (pen tylamno) -1

H i m dazol e-5-carbonitrile 62 WD 2007/ 150026

PCT/ US2007/ 071895 N ~:ﬁN /> HN N 4-am no- |

ril

H i m dazol e- 5-carboni t (19.0 g, 0.0925 nol) and
pentanal (11 ni, 0.10 re mxed in nethanol
(100 nmL). After stirringlat | onf't enperature for 2
hours, Sodi um cyanoboPohydride (7.0 g, 0.11 nol) was
added to the m xture. The“m xture was 5 continued to
stir overnight. The reaciion m xture was concentrated,

diluted with EtQAc (1 and washed with sat. NaHCO3

(30 M) and then brine'(50 mM) solutions respectively.
5 The organic |ayers vvere dri ed over Na2SO4,

concentrated and purifi conbi -fl ash silica gel

Stegdy SHdtsHY Ay 2&26%@0%@@&6% Wﬁ@%’ﬁ??é)""f"&i"%u el d the
desired product (11.5g, 70%9. LCMS calcul ated for
C91-11 5N (M+H): 179; found: 179.1. 10 Step B:

N- pentyl - 5- (3phenyl -] I—I-l,%4-tri azol -5yl ) -1 Himdazol -

4-amine N NI HNN 7N
. H
N N
H | />
HN N
10 To the mixture of 4-(pentylamino)-1H-imidazole-5-carbonitrile (0.40 g, 2 mmol),

acetic acid, hydrazide (0.33 g, 4.5 mmol) inl-butanol (10 mL) was added potassium
carbonate (0.10 g, 0.72 mmol). The mixture was sealed and stirred at 165 °C for 14 hours.
The reaction mixture was diluted with water and extracted with ethyl acetate three times. The
combined organic layers were dried with sodium sulfate, filtered, and concentrated in vacuo.

15  The residue was purified by preparative LCMS (method A) to yield the desired product (45
mg, 10% yield). LCMS calculated for C;;H;9Ng (M+H): 235.2; found: 235.1.

Step B: 8-methyl-4-pentyl-1,4-dihyvdro-5H-[1,2,4]triazolo[5, I-i]purin-5-one
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H/> HN N 15 The m xture of
4- (pentyl am no) - 1Hi m dazol e-5-carbonitrile (200 ng,
wa2@zasmed ), benzhydrazide (229 ng, 1.68 nmol BCEOBR007/071895
pot assi um carbonate (100 ng, 0.72 mml) in 1- butano
(6 M) in a sealed tube was stirred at 170 C for 14
hours. The reaction was diluted wth water and
extracted with Et OAc three tines. The conbi ned organic
| ayers was dried wth sgdmun1sulfate, filtered, and
concentrated in vacuo. The. He resi due was purified
by 20 preparative LCMS aggzh HA toyield the desired
product (50 ng, 17%yi elg): cal cul ated for
Cl6H21IN6 (M+H): 297.2; fou 297.1. 63 WD 2007/ 150026
PCT/ US2007/ 071895 Step Cf 4
pentyl - 8phenyl - |, 4-di hydro-5H-[ 1, 2, 4] tri azol o] 5,
]-inurin 5-one 1% H NNN O NN

%—?’(%‘é“o(lgog ‘ﬁg n%)’i%ﬁl-l% r411 5 369\}—pent)xll)[{ 1m1dazn]— fithe

(45M1§>|-001@rrﬂﬁnly in0l HI]FT( Idazio) & 0(°5®va§gddeﬂ pBodgoihe)in teigde (0.3 mL, 1.0
stirred at

mn%)lf@'e\f ‘éOI}‘EB\‘I:‘F? Z(ﬁ’ﬁs %Jﬁwaém%@ "EYh &eé‘mefaﬁ{r%dgﬁ%ﬁ‘é“rmg The

reabRAUBIRrPW BSDHER rate@ Bflict REuded Prediiee, \Was the wésiduk ads blyrlﬁed by
preparative LCMS (nethod B) to yield the desire

preBixrBta\@C[tCM§ é@et}:@d Ah@%?\u@' t}:ﬁ desjr ogugt (23] ég%fyéq,ld) as a white
povedef HEINGO EWiithred 1%2@122ﬁ71\f69t{mkﬁ2§3111 fokfld:Seen. D

2- br ono- 4pent yl - 8phenyl -1, d|hydro 5H[1,2,4]triazolo

[5, 1-i]purin-5-one /-N H NN N N/>Br O) N To the
SteH'CXtZW&n&fS’ nfetiﬂ@@%%}ztylsf @JZY%WIIO S f'f gkﬁM&Hofb[ﬁH ]gurm -5- one

2,4]triazol 6[5,1-1]purin-5-one

|n THE (5 nm) was added N—Bronosu00|n|n1de (19 nm,

0.11 mmol ). 15 After stirring at roomtenperature for

1 hour, phenol was addeg—No quench the reaction. The

reaction m xture was con trﬁted, and the residue was

purified by preparative (pretchod B) to provide the
desired product as whibp er. 1HNMR (400 MHz,
CD30D): 8

To the mixture of 8-methyl-4-pentyl-1,4-dihydro-5H-[1,2,4]triazolo[5,1-i]purin-5-one
(20 mg, 0.078 mmol) in THF (5 mL) was added N-Bromosuccinimide (19 mg, 0.11 mmol).
After stirring at room temperature for 1 hour, phenol was added to quench the reaction. The
reaction mixture was concentrated at reduced pressure, and the residue was purified by
preparative LCMS (method B) to yield the desired product as white powder. LCMS
calculated for C1,H6BrNgO (M+H): 339.1; found: 339.0, 341.0.

Example 10

Preparation of 2-bromo-4-pentyl-8-pyridin-4-yl-1,4-dihydro-5H-[1,2,4|triazolo[5,1-

i]purin-5-one
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8.25 (m 2H), 7.50 (m 3H), 4.31 (t, J= 7.3 Hz, 2H),

1.88 (m 2H), 1.43 (m 4H), 0.95 (m 3H). LCVS
w@a00cas@eed for CL7H18Br N6O (M+H): 401.1; founeCT/U8000071895

403.0. 20 Exanple 9 64 WD 2007/ 150026

PCT/ US2007/ 071895 Preparation of

2- br ono- 8- net hyl -4-pentyl -1, 4-di hydro-SH-[ 1, 2, 4]

triazolo[5,1-i]purin-jy4—one NH NN N />Br ONN 5

Step A: 5-(3-nethyl-]& 1p2,4-triazol -5

yl)-N-pentyl -1 Himda c4-amine /\/- NNI H NN H

| /> HN N 10 To the m xt yr& of

4- (pentyl ami no) - 1Hi m dazol -SHcarbonitri le (0.40 g, 2

mml ), acetic acid, hydrgzide 033 g, 4.5 nmol)

i nl -butanol (10 nL) was pot assi um car bonate

(0.10 g, 0.72 mol ). The m Xxture was seal ed and

stirred at 165 C for 14 hdurs. The reaction mxture

was diluted with water extracted wth ethyl

acetate three tinmes. Th conbi ned organic | ayers were
dried wth sodiumsulfate, filtered, and concentrat.ed
i Diells <OmBOaT s BESParS Uhias PRERCCT el I B 4FTCURSd for
ExdhVB8 ( meMBdiofatdddoy@ g dBIN® @iy sob. pratdC402(04304.000,

10%vyield). LCVS calculated for G 1H 9N6 (M+H): 235. 2;

found: 235.1. Step B: 8-nethyl-4
Exi@pieMh- 1, 4-di hydro-5H-[1, 2, 4] triazol o[ 5, 1-i ] puri n-5-on

e 65 WD 2007/150026 PCT/US2007/071895 ~-NH NN N />
Preparation of 2-bromo-4-pentyl-8-pyridin-3-yl-1,4-dihydro-5SH-[1,2,4|triazolo[5,1-

i]purin-5-one

Ny 7

N

N.N)IN>_
/—Br

O)\N N

The title compound was prepared using procedures analogous to those described for
Example 8. 'HNMR (400 MHz, CD;0D): § 9.41 (s, 1H), 8.66 (m, 2H), 7.59 (m, 1H), 4.30 (t,
J=179Hz, 2H), 1.87 (m, 2H), 1.43 (m, 4H), 0.94 (t, J="7.0 Hz, 3H). LCMS calculated for
Ci6H17BrN;O (M+H): 402.1; found: 402.0, 404.0.

Example 12

Preparation of 8-bromo-3-methyl-6-pentyl-6,9-dihydro-5SH-[1,2,4|triazolo|3,4-i]purin-5-

one
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O- N N To a solution of
5-(3-nethyl-iH1,2,4-triazol-5-yl)-Npentyl-1Him dazo

wo 20b7asioee (45 ng, 0.19 mmol) in THE (10 nli) BET/0S1B07/071895
was added phosgene in toluene (0.3 nL, 1.0 nmml). The
reaction mxture was slowy warned to roomtenperature
while stirring. The 5 reaction m xture was
concentrated under reduged, pressure, and the residue
was purified by prepardtile %FWB (method A) to
provi de the desired prodidct §_@y, 50% vyield) as a
white powder. LCMS cal for CL2HL7N60 (M+H)
261.1; found: 261.1. Step ¢ 2-brono-8-nethyl-4
pentyl -1, 4-dihydro-5H11, 2]
4]triazol o[ 5, 1-i]purin-5-onel\_10 NHNNN />Br ON
N To the m xture of 8-nethyl-4-pentyl -1, 4-di hydro-SH [
1,2,4]triazolo[5,1-i]purin-5-one (20 ng, 0.078 mmol)
i n TikBitlesompyunderess aepaidd NsiBg pivpsiytes prdlegogeto(th@e gegscribed for

I g 100 af 1
SR A e L P S e S L T
reaction mxture was concentrated at reduced pressure,
t.he residue was purified by preparative LCVS
EX%ﬁﬁFﬁgd B) to yield the desired product as white
Prepavatam. of BB zylabouload-pehtflor,4-@ili3idit @ BHNG Q2,4 ivialzlo [ SA3Ypr;in-5-
found: 339.0, 341.0. Exanple 10 20 Preparati on of
°"% - br ono- 4- pent yl - 8- pyri di n-4-yl - 1, 4- di hydro-5H[ 1, 2, 4]
triazolo[5,1- i]purin-5-one 66 WO 2007/ 150026
PCT/ US2007/071895 N . NH NNN />Br O,N N The
title conpound was q‘;@: ed usi ng procedures anal ogous

to those described f®& anpl e 8. LCMVS cal cul ated for
C16H17Br N7O ( MtH) : 402. 1; NT Q! d:H 402.0, 404.0. 5
Exanpl e 11 ;1‘ | )—Br

o7 N N

The title compound was prepared using procedures analogous to those described for

Example 8. LCMS calculated for C,sHi9BrNgO (M+H): 415.1; found: 415.1, 417.1.

Example 14
Preparation of 2-bromo-4-pentyl-8-pyrimidin-4-yl-1,4-dihydro-5H-[1,2,4]triazolo[5,1-
i]purin-5-one

N=
&

N
N
N/ \ H
\N N
H || )—Br
N

HN

Step A: pyrimidine-4-carbohydrazide
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Preparation of
2-brono-4-pentyl -8-pyridin-3-yl-1,4-di hydro-5H[1, 2, 4]
W@ edoaasioed 5, 1- i Jpurin-5-one N N N H N N /PEBUSNOM7I895
10 The title conmpound was prepared using procedures
anal ogous to those described for Exanple 8. 'HNWR
(400 MHz, CD3OD): 8 9.41 (s, 1H), 8.66 (m 2H), 7.59
(m 1H), 4.30 (t, J=17.9 Hz, 2H), 1.87 (m 2H), 1.43
(m 4H), 0.94 (t, J= 7.0 Hz, 3H). LCMS cal cul ated for

C16H17Br N7O (M+H): 402.1; f&und: 402.0, 404.0. 15
Exanpl e 12 Preparation ofx N~ NH2
8- br ono- 3- net hyl - 6- pentyl -6, 9Hdi hydro- SH[ 1, 2, 4]

triazol o[ 3, 4-i]purin-5- $Ae 67 WD 2007/ 150026
PCTTéJaSQcQ&Han)M%&dm&Nd}box&Hc &id (10 ©8.0Nnhbe it THF €15 mL),

N et TF o S et het BleE e s Bt Ra st
hy(ﬁE;ﬂ;(ZZrHJ(G BraNe@nnddt 4s 2d&& td thefre4tn8n mddSe QowdfditiDa sﬁlnge at 0 °C.

|l e 13 Preparation of
T %r%@wfﬂlxtgreo\y'ﬁﬁgowecb@mw 1q ranutpﬁpgﬁtareg@v[lX algi tth concentrated
to )tlau %Qiegﬁe'é plodu]:ﬂ% whme Rolid0 n@cMsldalc{ﬂlékehlfor/c%Hmmmj\hN) I;

he titl'e conpound was prepared using procedures
ﬁ“@ﬁdﬁQéous to those described for

Step B: N-pentyl-5-(3-pyrimidin-4-yl-1H-1,2,4-triazol-5-yl)-1 H-imidazol-4-amine

N=

&

N
noT
HN™ N

The mixture of methyl 4-(pentylamino)-1H-imidazole-5-carbimidothioate (1.5 g, 6.6
mmol) and pyrimidine-4-carbohydrazide (1.2 g, 8.7 mmol) in ethanol (10 mL) was refluxed
overnight. The reaction mixture was concentrated under reduced pressure to yield the desired
product as light green viscous oil. LCMS calculated for Ci4HioNg (M+H): 299.2; found:
299.1.

Step C: 4-pentyl-8-pyrimidin-4-yl-1,4-dihydro-5H-[1,2,4]triazolo[5, I-i[purin-5-one (14C1)
and 6-pentyl-3-pyrimidin-4-yl-6,9-dihvdro-5H-[1,2,4]triazolo[3,4-i]purin-5-one (14C2)
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Exanpl e 8. LCMS cal cul ated for Ci 8HL9Br N6O ( MtH) :

415.1; found: 415.1, 417.1. Exanple 14 Preparation of
WQ2ros2¢ - pent yl - 8- pyrim di n-4-yl -1, 4- di hydr oPGHUB0 2071895
4]triazolo[5,1- 15 i]Jpurin-5-one N- \\ / NNH NNN

H>-Br HN N Step A pyrimdine-4-carbohydrazi de 68
WO 2007/ 150026 PCT/ US2007/071895 -ZZ r I N.NH2 H NON
To a sol ution gf, pyrim dine-4-carboxylic acid (1.0 g,

8.0 mol) in {(HF7(15 m.), N, N-Carbonyl diim dazol e

(1.4 g, 8.9 was added. Affer Fe}luxing for 2
hours, 5 hydrazi nen(0.8 g, 20N ded to the
reaction mxtureus‘vwﬂvvltha ri pge Et/% C. The
reaction nixture Yas Jalpowed to waPm o r'dom
tenperature sl ow yy Nt hen concentrated to yield the
desired product as ite solid. L cal cul ated for
CoH7NAO (M+H): 139.1; found: 139.%X 10 Step B:
N-pentyl -5-(3pyrinmdin-4 yl-1H 1, 2/4-triazol -S
yl')-1Himdazol-[4-amne N NI NNH NHI /> HNN
The m xture of metHgl 14C2

4- (p@QEMhtmo@@ﬁg&sh Isih %ﬁﬁkc@n 2-&afbi 37 QL bl 03 QHCHm@azol 4-

fi mdine-4-carbohydrazid
am@e (B0 2. Griplo)) in ﬁHEt(h(bmé%/ phasgera 30%nisoluerfel (4ed 8.4 mmol) i

added slowly with a syringe at room temperature. The reaction mixture was stirred at room

temperature for 2 hours. The reaction mixture was concentrated under reduced pressure, and
the residue was purified by preparative LCMS (method A) to yield compounds 14C1 and
14C2 (50 mg, 2.3% yield). LCMS calculated for C;sH;7NgO (M+H): 325.2; found: 325.1.

Step D: 2-bromo-4-pentyl-8-pyrimidin-4-yl-1,4-dihydro-5H-[1,2,4]triazolo[5, 1-i]purin-5-
one(14D1) and 8-bromo-6-pentyl-3-pyrimidin-4-yl-6,9-dihydro-5H-[1,2,4]triazolo[3,4-
i[purin-5-one(14D2)

8y N~N
N //N 1\ H
/| N\ N
N N N
N\N\ H = 1 IN/>—Br
H | />—Br 0 N
HN™ N
14D1 14D2

To a mixture of 4-pentyl-8-pyrimidin-4-yl-1,4-dihydro-5H-[1,2,4]triazolo[ 5, 1 -i]purin-
5-one (14C1) and 6-pentyl-3-pyrimidin-4-yl-6,9-dihydro-SH-[1,2,4]triazolo[3,4-i]purin-5-one
(14C2) (25 mg, 0.15 mmol) in THF (5 mL) was added N-bromosuccinimide (19 mg, 0.22
mmol). The reaction mixture was stirred at room temperature for 1 hour, then the reaction
was quenched by phenol. After removing the solvent, the residue was purified using
preparative LCMS (method B) to yield the pure compound (14D1) and the pure compound
14D2 respectively. LCMS calculated for C;sH;sBrNgO (M+H): 403.1; found: 403.0, 405.0.
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overni ght. The reaction m xture was concentrated under
reduced pressure to yield the desired product as
WO p@htisieeen vi scous oil. LCMS cal cul ated for EIHHRBNE071895
(MrH): 299.2; found: 299.1. 20 Step C
4pentyl - 8pyri m di n-4yl -1, 4-di hydro-5H-[ 1, 2, 4] tri azol of
5,1-iJpurin-5-one (14Cl) and
Exglgsfétlgl -3pyrimdin-4yl -6, 9-di hydro-5H[1, 2, 4] triazol of
4-1]purin-5-one (14C2) 69 WO 2007/ 150026
Prmll'?tmzﬂ GArompgRpentyt-J-pyrimidin-fyl-R Mk drintSK-N, 1:# IKiazolof3,4-
i]prlI}'Sw)I( ONN HN N 14C1 14C2 To a solution of
entyl -5-(3-pyrimdin-4-yl-1H1, 2, 4-triazol -5-yl)-1H
-|mdazol 4- amne (2.0g9g, 6.7 nol) in THE (10 nL),
phosgene 20% i n tol uene (4,\12N , 8.4 mmol) was added

slowy with asyrlngﬁ’ tenperature The
reaction mxture wasyst 23 5 tenperature for
2 hours. The reaction xt,ﬁr\e oncentrated under

reduced pressure, and th% resi due was purified by
preparative LCM5S (nethod A)¢to yield conpounds 14C1

and 14C2 (50 ngy, 2.3%yield). LCMS cal cul ated for
C15H17N8O (M+H): 325.2; fpund: 325.1. Step D
2-brono-4 pentyl-8 pyrimdin-4 yl-1, 4-dihydro-5H[1,

2, THietitleapmpoind, was iptgpercil nsibg pOcainef dddbidouatndhose described for

e ST SRS P S R A R
NN NN / Br
Example 16

Preparation of 2-bromo-4-pentyl-8-(trifluoromethyl)-1,4-dihydro-5SH-[1,2,4]triazolo[5,1-

FsC,
)N\)j />—Br
o~ N~ N

i]purin-5-one

Step A: Trifluoroacetic acid hydrazide

X,

FaC” N
% H

To a solution of hydrazine (1.0 g, 31 mmol) in THF (15 mL) at 0 °C was added
trifluoroacetic anhydride (6.6 g, 31 mmol) slowly with a syringe. After warming up to room
temperature, the reaction mixture was concentrated to yield the desired product as white

solid. LCMS calculated for C,H4F3N,O (M+H): 129.0; found: 129.0.

Step B: N-pentyl-5-[3-(trifluoromethyl)-1H-1,2,4-triazol-5-yl]-1H-imidazol-4-amine
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IXNN H/Br O-NN HN N 14D1 14D2 To a m xture of
4-pentyl -8-pyri mdin-4-yl -1, 4-di hydro- SH |
W@ 2®745a0eé azol o[ 5, 1-i ] purin- 5-one (14Cl) and PCT/US2007/071895
6-pentyl -3 -pyrimdin-4-yl -6, 9-di hydro-5H [
l,2,4]triazolo[3,4-i]purin-5 -one 15 (14C2) (25 ny,
0.15 mmol) in THE (5 nL) was added N bronopsucci ni m de
(19 ng, 0.22 mmol). Therbeacti on mxture was stirred
at room tenperature for 1)hqur, then the reaction was
quenched by phenol. Aftem r v'ﬂng the sol vent, the
resi due was purified usi ngN P ep/\ar ative LCVS (met hod
B) to yield the pure corrpo ,i4D1) and the pure
conmpound 14D2 respectively.] LCMS cal cul ated for
C15H16Br N8O (M+H): 403.1; found: 403.0, 405.0. 20 70
WO 2007/ 150026 PCT/ US2007,071895 Exanple 15
Pr epar ati on of
8- br ono- 6- penty yrimdin-4-yl-6,9-di hydro-SH[1, 2,
4] tThea%r%f[ & raethylﬁﬂgﬁmﬂa@m@hwﬂmdawlmfqarbmsb@lqﬂre (053g,2.4
mnAoi’)' Ha tIQTuo%a%tlcSac-ﬁhﬁfdltahtdla . @Q@%Qo%?etﬁin%p@b %)%S " luxed
procedures anal ogous to thosé descri b
overaight] G reagtienmatterd wapeonCIBHkg By Ned ﬂ(lemrpyuct mglltly green

1P on of
i g P B S e ) P o s 1
,2,4]triazolo[5,1- i]purin-5-one F3 C- H NN N />-PBr
Step C: 4-pentyl-8-(trifluoromethyl)-1,4-dihydro-5H-[1,2,4]triazolo[ 5, 1-i]purin-5-one (Cl)

and 6-pentyl-3-(trifluoromethyl)-6,9-dihvdro-5H-[1,2,4]triazolo/3,4-i]purin-5-one (C2)

FsC, N—
—N I H
N H FiC™ N N
N N | )
| ) A N
0P N N 0~ "N
C1 c2

To a mixture of N-pentyl-5-[3-(trifluoromethyl)-1H-1,2,4-triazol-5-yl]- 1H-imidazol-
4-amine (55 mg, 0.19 mmol) in THF (10 mL) at 0 °C was added 20% phosgene in toluene
(0.3 mL, 10 mmol). The reaction mixture was slowly warmed up to room temperature. The
reaction mixture was concentrated under reduced pressure. The residue was purified by
preparative LCMS (method A) to yield the products as a mixture of C1 and C2 (45 mg, 75%
yield). LCMS calculated for C,H4F3NgO (M+H): 315.1; found: 315.0.

Step D: 2-bromo-4-pentyl-8-(trifluoromethyl)-1,4-dihydro-5H-[1,2,4]triazolo[ 5, I-i]purin-5-

one (D1) and 8-bromo-6-pentyl-3-(trifluoromethyl)-6,9-dihydro-5H-[1,2,4]triazolo[ 3, 4-
i[purin-5-one (D2)
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O- NN Step A: Triuoroacetic acid hydrazi de F3CI N

NH2 H 15 To a solution of hydrazine (1.0 g, 31 mol)
WO p00THED0EdS i) at 0 C was added tri fl uor oacet PCT/US2007/071895

anhydride (6.6 g, 31 mmol) slowly with a syringe.

After warmng up to room tenperature, the reaction

m xture was concentrated to yield the desired product

as white sokjd. LCMS cal cul ated for C2HAF3N20 (MtH) :

129. 0; found: . 0. 20 Step B:

/
N- pentyl - 5- [ 3-t tiLf I p}ororret hyIF)G é triazol -
yl J- JH i i dazol N4 )}eBr71 V‘DZO)(/l 0
J(ﬁéSN
I

PCT/ US2007/ 07 ~ N\ HO'NNJ HN| "> HN N The
m xture of nethy

4- (pentyl am no) {1H i m dazol e- 5- car pi m dot hi oate (0.53
g, 2.4 mol) d trifluoroaceti¢”acid hydrazide (0.45
g, 3.5 mol) ijn ethanol (10 nl) s refl uxed

overni ght. The reaction m xture concentrated to
yield the product as slightly green 5 viscous oil.
LCMS cal cul ated for CL1H16F3N6 (MtH): 289.1; found:

28 - l uo I Tors 3
2. ol P BB PP OB OpE  TRTE eyl
i]pmm:-JS -one (C1) and 6-pentyl-3-(trifluoromethyl )-6 9 d1hydr0 5SH-[1,2,4]triazolo[3,4-

[
%e (C}) éﬁSr g IOul(i nelé \{'@g %’Frng\Za a%dﬁl 1@ Hﬁ[n'lj_'?s%ﬁ‘ll i 36?30

mgF(BCNthth [The rea@t)en hixtuSwEN tied @lroGR tékﬁpei'aibura far IXdtour, @ndfhen

N-pent yl - 5-[ 3- (trifl | 4-t |
the.riﬁ%ﬁwasa%{@e%hl?%ﬁpEf*sf"e Fhepovbith sgn( terre FER el ptitied
usﬁébreﬁdratﬁw Convas (MIGinCB)Z’L@ %e[lhﬁs pEaeomporhd(DBAd cdbpdnain2
respe&BmTD %%ME;SB{I]E% LN P YoY o REIE D04 B $620

Example 17
Preparation of 8-bromo-6-pentyl-3-(trifluoromethyl)-6,9-dihydro-5SH-[1,2,4]triazolo[3,4-

N

FgC/AN N
)\ | />—Br

o7 N N

i]purin-5-one

The title compound was prepared using procedures analogous to those described for
Example 16. "HNMR (400 MHz, ds-DMSO): & 4.15 (t, J=7.3 Hz, 2H), 1.73 (m, 2H), 1.31
(m, 4H), 0.85 (t, J=7.0 Hz, 3H). LCMS calculated for C;»H;3BrF3;NsO (M+H): 393.0;
found: 393.0, 395.0.

Example 18

Preparation of 8-chloro-6-pentyl-3-pyrimidin-4-yl-6,9-dihydro-5H-[1,2,4]triazolo[3,4-

i]purin-5-one trifluoroacetate
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reaction m xture was concentrated under reduced

pressure. The residue was purified by preparative
wOo.anF150ee hod A) to yield the products as a m RETDE2001/071895

Cl and C2 (45 ny, 75% 15 yield). LCMS cal cul ated for

C12H14F3N6O (M+H): 315.1; found: 315.0. Step D

2-brono-4pentyl -8-(trifluoronethyl)-1,4-di hydro-5H[1,

2,4]triazolo[5, 1-i]purin-5- @ng (D) and

8- br ono- 6pentyl -3-(trifl t Byl )H6, 9-di hydro-5H-[ 1,
2, 4] triazol o[ 3, 4- i]puriNp- -on/};':( 5‘/}2% 72 WO
2007/ 150026 PCT/ US2007/ 07189 IT-N NN N H

F3C-N N N>-Br Be-TN @IN N NJDL D2 To a m xture of
4-pentyl -8-(trifluoromethyl)-2174-di hydro-5H[1,2,4]tri
azol o[ 5,1- i]purin-5-one (A)_and
6-pentyl -3-(trifluoronethyl)-6,9-di hydro-5H1[1, 2,4]tri
azolo[3,4 5 i]purin-5 -one (C2) (45 , 0.14 mmol) in
THET{{5itleicpmppendahd @t PN bo D BIGesiurHs mlng@%ls@ thepg desgribenl for
TREr i ] i d I
L s R R B 0 AR 0 T,
guenched by phenol. After renoving the solvent, the
Exé‘ﬁi"%e was purified wusing preparative LCVS (nethod
o' yield the pure conpound (D1) and conpound D2
Prepasqptinmt af\2edhjoro48GEhg b4-p en tal- B d-dilyd r &3 HG1 241 G Biz 618 [¥61Gi | purin-5-
MtH) : 393.0; found: 393.0, 395.0. 10 Exanple 17
reparation of
8- brono- 6- pentyl -3-(tr i\gLuor onet hyl ) -6, 9-di hydro-5H[1
,2,4]triazolo[3,4- i]purifj-5-gne NN H F3C NN />-Br
o ~ Ny | N
A N/>—CI

0" N

on

The title compound was prepared using procedures analogous to those described for
Example 9. "HNMR (400 MHz, de-DMSO): 6 4.10 (t, /= 7.5 Hz, 2H), 3.4 (br, 1H), 2.40 (s,
3H), 1.70 (m, 2H), 1.29 (m, 4H), 0.84 (t, /=7.5 Hz, 3H). LCMS calculated for C;,H;sCINsO
(M+H): 295.1; found: 295.1.

Example 20
Preparation of 2-chloro-4-pentyl-8-pyrimidin-4-yl-1,4-dihydro-5H-[1,2,4]triazolo|5,1-

i]purin-5-one trifluoroacetate

N=

o)

&
N
F%OH B
Fl N H
Y | )—cl
o7 N N
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N N 15 The title conmpound was prepared using

procedures anal ogous to those described for Exanple
wWAageo7/15¢kiR (400 MHz, d6-DVBSO): 8 4.15 (t, J= 7PGI/HR2007/071895

2H), 1.73 (m 2H), 1.31 (m 4H), 0.85 (t, J= 7.0 Hz,

3H). LCMS cal cul ated for C12H13Br F3N6O (M+H) : 393. 0;

found: 393.0, 395.0. 20 Exanple 18 Preparation of

8- C'hlhe_"c[tf%’c@fn?@tﬁfd%afs %Teﬁ%)({eh msiﬁlé ﬂr’oéédﬁfe’s Gnals éé)lup%qﬁ@s'e bkchibefor

,4]triazolo[3,4- iJpurin-5-0ne trifluoroacetate 73 WO
Exgrygg 14.500¥8 cricTiaegda( /073398 (MNHN 358 INfou@l\3pf 1/ >- CI

F"TAOHONFF The title conpound was prepared

usi ng procedures anal ogous to those described for
Exgmplelle 15. LCVS cal cul ated for CL5H16CINsO (M+H):

359.1- f x 1309, 1. anp| Prepar at i,qn .af .
Prépapytiog SRR A2 SR S P B g -y
SHt[l 2a8 riaaplo[S]H-ipyptiSronb- one NH NN N />-C O- NN

The title conpound was pgepared using procedures

anal ogous to thogegésc¢iled for 10 Exanple 9. 1HNMR

(400 MHz, d6-DVBQ) ;.8 4N (t, J= 7.5 Hz, 2H), 3.4

(br, 1H), 2.40 (s, 3H), 1! (m 2H), 1.29 (m 4H),

| cul ated for

0.84 (t, J= 7.5 Hz, 3H). LOWS
Cl2H16CIN6O (M+H): 295.1; fd >51. Exanpl e 20 15
/) —Br

Preparati on of )Z
2-chl oro- 4-pentyl - 8- pyri m di 854Nyl -NL, 4-di hydro-SH-[ 1, 2
,4]triazol o[ 5, 1- i]purin-5-ortrdrifluoroacetate

Step A: methyl 3-(3-benzyl-1,2,4-oxadiazol-5-yl)propanoate

N.

Z 0
[j NH
0,
O\

Butanedioic acid, monomethyl ester (4.0 g, 30.3 mmole) and CDI (5.40 g, 33.3
mmole) were dissolved in anhydrous DMF (15 ml) and stirred at room temperature for 3
hours. (1Z)-N'-hydroxy-2-phenylethanimidamide (5.0 g, 33.3 mmole) was added to above
solution and the mixture was stirred at 90 °C for 20 hours. The reaction mixture was
concentrated and the residue was diluted with water and EtOAc. The organic layer was
washed with water and brine, dried over Na;SQ,, filtered and concentrated. The residuec was
purified by flash chromatography (elution with 1:3 ethyl acetate: hexane) to give the desired
product as light yellowish oil (5.2 g, 70% yield). LCMS calculated for C,3H;sN,O3; (M+H):
247.1; found: 247.1.

Step B: 3-(3-benzyl-1,2,4-oxadiazol-5-yl)propanoic acid
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N NFOHNNHFN /> ON 74 WO 2007/150026

PCT/ US2007/ 071895 The title conpound was prepared
waigiongsgee©cedur es anal ogous to those descri bedP@DES2007/071895

Exanpl e 14. LCMS cal cul ated for CL5HLI6CINSO ( M+H)

359.1; found: 359.1. Exanple 21 5 Preparation of

8-[2-(3-benzy|-1,2 4- oxadi azol - 5- yI)ethyI] 2 brono-4-b

utyl -1, 4-di hydro- 5H [ 1, 4h tr| azolo [5,1
pur|n50neI\IO N N @>-Br ONN StepA
met hyl 3-(3-benzyl - Z4- o%' {azol - 5-yl ) propanoat e

NON 10 O But anedl 0| c acid, nonmet hyl ester (4.0
g, 30.3 mmle) and CDI (5.40 g, B nmol e) were
di ssol ved in anhydrous DVMF (15 ) and stirred at room

t enpes ailwticd of @lethl 3 NP BESyI- 1,2 4-oxadiazol- 5 yl)propanoate (52¢g21.1

N - hydr oxy- 2- ph | et hani m dam de
mrqﬁiﬁu%ylemgol S8l W aﬁ%é@ ml gp I NepH %ilH?P“tS ﬁ%luﬁ%?nxtﬁiﬁ nixture
waWafred tat fobRdedper@BreGod Dhoudd AWRY kiR -reablién {R@RhivaR alfudtédio®e
s 15 concentrated and the residue was diluted with

am%ﬁéﬁ =arft aEY ache readion Iy xtHieaVas gyEactafadth KiQégddingst ihhe

coMGh&F or lgﬂ'/ér@@ere Qrabied v@fﬁ%at%ﬁ@%e Elhéd @vreleﬁ a2®@9 filtered and
concenfrated. The residue was purified

by f
cor@mt@mgltt@ gwgﬁmﬁiegl@dlpmd@ﬁt apicplarlgss 3iléd.- Ryl 98&@&1&1\@ calculated for

C BSIMIR f&'ﬁ% ggajsi red product as |ight
12 >f\flovvl sh )o? ? g, 70%vyield). LCMS calcul ated for

C13H15N203 (MtH):  247.1; found: 247. 1.
Step C: 3-(3-benzyl-1,2,4-oxadiazol-5-yl)propanohydrazide

NH
0 NH,

To a solution of 3-(3-benzyl-1,2,4-oxadiazol-5-yl)propanoic acid (1.0 g, 4.3 mmol) in
THF (15 mL) was added N, N-carbonyldiimidazole (0.77 g, 4.7 mmol). After refluxing for 2
hours, hydrazine (0.6 g, 20 mmol) was added to the reaction mixture slowly with syringe at 0
°C. The reaction mixture was allowed to warm to room temperature slowly and then
concentrated to yield the desired product as white solid. LCMS calculated for C;2H15N4O»
(M+H): 247.1; found: 247.1.

Step D: 5-3-[2-(3-benzyl-1,2,4-oxadiazol-5-yl)ethyl]-1 H-1,2,4-triazol-5-yI-N-butyl-1 H-

imidazol-4-amine
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20 Step B: 3-(3-benzyl-1, 2, 4- oxadi azol - 5yl ) pr opanoi c

acid 75 WD 2007/150026 PCT/US2007/071895 NO N OH O
wWaod1smweat i on of et hyl PCT/US2007/071895

3-(3-benzyl -1, 2, 4- oxadi azol - 5-yl ) propanoate (5.2 g,

21.1 mmole) in nmethanol (30 M) was added 50 m of IN

NaOH aqueous solution The m xture was stirred at

roomtenperature f 2 howrs. After the reaction
sol ution was adj u’be05 acidic (pH = 3-4) at 0
C, the reaction m fre extracted with Et OAc 3
times. The conbi ned organlc yers were washed with
wat er and brine, dried over filtered and
concentrated to give the deS|ﬁ% gyct as colorless
oil (4.8 g, 98% . LCMS calculat&d r7 CL2H13N203
(MtH): 233.1; found: 233.1. 10 $1Nep e

3-(3-benzyl -1, 2, 4- oxadi azol -5 vyl propénohydrazide N O
N NH ONH To a solution of
3-(3-benzyl -1, 2, 4- oxadi azol - 5-41 ) propanoic acid (1.0

9 FhedniXtRd Of rhéihylm'@u ﬂaﬁu%ﬂ)—)l %ﬁdﬁgﬁﬁ_)dcartlngmdo/ta\hfloate (0.80 g, 3.8

N, N- car bonyl di i m dazole (
mnpod¥and B Apepa-12.4- %dﬁm}r%yl)pﬁ%n@wﬁélde 0L begt-5 moohrip ethanol
(20"@]5) @Qq@ﬁhﬁe@ oxféﬁﬁgﬁte affel r%tlgﬁ R walk EMcYniMheldRo Xk 'tﬂé%sued

C. The reaction mxture was allowed to warmto
prqdmim highthyesreen iyrseous| cpwibE Miheklqutrsedl fobRoHrNQ 1 ¥dH)'03 % i2e fagnd:
39t he desired product as white solid. LCMS cal cul ated

for C12H1I5N402 (M+H): 247.1; found: 247.1. 20 Step D
5-3-[2-(3-benzyl -1, 2, 4- oxad|azol 5y|)ethy|]-IFL1 2,4-t

STk N PG i LR AR

[1,2,4]triazolo[5, 1-i]purin-5-one

O™
Ty

/>

The solution of 5-3-[2-(3-benzyl-1,2,4-oxadiazol-5-yl)ethyl]-1H-1,2,4-triazol-5-yl-N-
butyl-1H-imidazol-4-amine (0.90 g, 2.3 mmol) and N, N-carbonyldiimidazole (CDI, 1.0 g, 6.2
mmol) in 1,4-dioxane (10 mL) was stirred at 110°C for 2 hours. The reaction mixture was
concentrated, and the residue was purified by preparative LCMS (method A) to give the
desired product as a white powder (80 mg, 8.3% yield). LCMS calculated for C,3H23NsO»
(M+H): 419.2; found: 419.1.

Step F: 8-[2-(3-benzyl-1,2,4-oxadiazol-5-yl)ethyl]-2-bromo-4-butyl-1,4-dihydro-5 H-
[1,2,4]triazolo[5, 1-i]purin-5-one
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NHN NHI "> HNN The m xture of nethyl

4- (butyl am no) - 1H i m dazol e- 5- car bi m dot hi oate (0. 80
W@ 2003/1026mol ) and PCT/US2007/071895

3-(3-benzyl -1, 2, 4- oxadi azol - 5-yl ) propanohydrazide (1.1

g, 4.5 mol) in ethanol (20 nL) was refluxed

overnight. The reaction m xture was concentrated to

give the desired 5 _produgt as lightly green viscous

oil. LCMS cal cuI oH25N8O (M+H): 393. 2;

found: 393.1. Step’E: 87\2- (3-benzyl -1, 2,

4- oxadi azol -5 yl)ethyl]-4- -1, 4- dihydro-SFL [1,

2, 4]triazolo[5, 1-iJpurin-5- é“lo NNH NNN

~> O~ N N The solution of Ny

5-3-[2-(3-benzyl -1, 2, 4- oxadi azlo oI Bt hyl ] - 141, 2, 4-
triazol -5-yl-N butyl 1H—|n1@az ‘am ne (0.90 g, 2 3
nmol ) and N, N-carbonyl dii m dazo¥te (CDI, 1.0 g, 6.2
nmmol ) in 1, 4-di oxane (10 nl) S stirred at 110C for 2
hours. The reaction m xture s 15 concentrated, and

t herE £aiidie o -PUBdL et by xRESBAS %A1 4 GBI ﬁaefhﬁya% SH-

give the desired product as a |te powd

[1 %@tmgd@% Vil 5-opeigl nega P €06 Bl moWHlﬁélmmK&S@@
bro%mmnﬂl%lg (12)' mé Q)ulrlqnmél} nther s l('rﬁ‘% alt:room tem erature overnight, the

4- oxadi azo yl) et hyl br omo-4-"bu
rea@t}qn.vg_asmumchgpéw@h ghqnolz ('hp 1eactdon mixture was concentrated and the residue

wal oo AB0 kB audd S e dio PAG oTdhy R ARAFEARPRGhite powder.

LCMS calculated for CpHpoBrNsO» (M+H): 497.1; found: 497.0, 499.0.

Example 22
Preparation of 8-[2-(3-benzyl-1,2,4-0xadiazol-5-yl)ethyl]-4-butyl-2-chloro-1,4-dihydro-
5H-[1,2,4]triazolo[5,1-i]purin-5-one

N.
7 0
[ :] N:<L_\>_
N
NN H
\N N
A | )—cl
The title compound was prepared using procedures analogous to those described for

Example 21. LCMS calculated for C,;H»,CINgO, (M+H): 453.2; found: 453.2.
Example 23

Preparation of 2-bromo-4-butyl-8-[(4-pyridin-4-ylphenoxy)methyl]-1,4-dihydro-5H-

[1,2,4]triazolo|[5,1-i]purin-5-one trifluoroacetate
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NNN />Br ONN To a m xture of
8-[2-(3-benzyl -1, 2, 4- oxadi azol -5-yl )ethyl ]-4-butyl -1, 4

WO ghongtsoese 5SH [ 1, 2, 4] triazol o[ 5, 1-i] puri n- 5- onECT/UB200T(71895
0.096 mml) in THE (5 nL) was added N
bronosucci nimde (19 ng, 0.11 nmol ). After stirring at
roomtenperature overnight, the 5 reaction was
guenched with phengi— The reaction m xture was
concentrated, and he/resi due was purified by
preparative LCV5S (netfiod A) to jgi ve desired product as
white powder. LCMS cakeul at ggd FC21H22Br NsQ2 ( M+H) :
497.1; found: 497.0, £ 0. Exanpl € 22 10 Preparati on
of
8-[2-(3-benzyl -1, 2, 4- oxaliagol -5-yl ) et hyl ] -4-butyl -2-c
hl oro-1, 4-di hydro- 5H[1,2,4T\trigzolo [5,1-i]
purin-5-one "0 N N H NN NN(=>~CGN ~ ON N The title
conmpound was prepared usi ng)lro edir®s anal ogous to
those described for Exanpbé . NcvB cal cul ated for
C21H22CIN802 (M+H): 453.2; fodnd: 453.2. 15 Exanple 23
Preparati on of
2- brono-4-butyl -8-[ (4-pyri din-4-yl phenoxy) nmet hyl ] -1, 4-
di hydro-5H [1,2,4]triazolo[5, 1-i]purin-5-one
trifluoroacetate 78 WO 2007/ 150026 PCT/ US2007/ 071895

Stepyd: B-(Obrayophenexy)ggetohydrazide

O
/©/O\)J\N -N H2
H

To a solution of (4-bromophenoxy)acetic acid (1.0 g, 4.3 mmol) in THF (15 mL) was
added N, N-Carbonyldiimidazole (0.84 g, 5.2 mmol). After refluxing for 2 hours, hydrazine

Br

(0.6 g, 20 mmol) was added to the reaction mixture slowly with a syringe at 0 °C. The
reaction mixture was allowed to warm to room temperature slowly and then concentrated to
yield the desired product as a white solid. LCMS calculated for CsH;oBrN,O, (M+H): 245.0;
found: 244.9, 246.9.

Step B: 5-3-[(4-bromophenoxy)methyl]-1H-1,2,4-triazol-5-yI-N-butyl-1 H-imidazol-4-amine

T
N

N
N
Ho ol »p
HN™ N

A mixture of methyl 4-(butylamino)-1H-imidazole-5-carbimidothioate (0.80 g, 3.8
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H NN-I:CN />Br O NN Step A

2- (4- br onophenoxy) acet ohydrazide O O 11AI AH2 I~ H
W®G2@r/152@ sol uti on of (4-bronmophenoxy)aceti c BCI/USI007/Q71895

g, 4.3 mol) in THE (15 nL) was added

N, N- Car bonyl di i m dazole (0.84 g, 5.2 mmol). After

refluxing for 2 hours, hydrazine (0.6 g, 20 mMmpl) was

mnﬂﬁ)d%i;h 3 @ lsllaﬁloﬁl%asiy)&@tomaﬁmeea%l gowinﬁ%ﬂ; 1) &ha%)ﬂf('l@%) fas

10 reacti'on m xture was allowed to warm t
reﬂﬂé@mméngiér Bhaseection suktyrearad C@mmraé@rﬁ@é mherratiéud wag purlﬁed

ol P B St PRty ey bfgPR: Vi shlired produc

as e 0ilZU6 g97478t MBS calculated for CsHz0BrNsO (M+H): 391.1; found: 391.0,
390 3-[ (4- bronmophenoxy) net hyl ]-JH 1, 2,4-triazol -5

? N-butyl -JH i m dazol - 4-am ne 15 Br O HN NH/>
HN N A m xture of nethyl

sicg 3D AGEar T3 8 Bt ERYG T oF 1B Gty s

on@nd 2- (4-bronophenoxy) acet ohydrazide (1.0 g, 4.1 mml)
in ethanol (10 nmL) was refluxed overnight. The
reaction m xture was concentrated and the residue was
purified wusing ConbiBsfl ash chromatography (el ution:

Et QAc/ nethanol) to vyi the desired product as a
brown oil (1.1 g, 749 cal cul ated for
C16H20Br N6O (MHH) : 391. found: 391. O 5 393.0. Step
C. 8-[(4-bronmophenoxy) rret‘?l‘br4 but yl -

4-di hydro-5H[1, 2, 4]triaz %lqurln-S-
)\ |/>

0]

s

A solution of 5-3-[(4-bromophenoxy)methyl]-1H-1,2,4-triazol-5-yl-N-butyl-1H-
imidazol-4-amine (1.1 g, 2.8 mmol) and N, N-Carbonyldiimidazole (0.68 g, 4.2 mmol) in 1,4-
dioxane (20 mL) was stirred at 110°C for 2 hours. The reaction mixture was concentrated,
and the residue was purified by preparative LCMS (method A) to give the desired product as
a white powder (0.40 g, 38% yield). LCMS calculated for C;7H;sBrNgO, (M+H): 417.1;
found: 417.1, 419.1.

Step D: 4-butyl-8-[(4-pyridin-4-yIphenoxy)methyl]-1,4-dihydro-5H-[1,2,4]triazolo[5, I -

i/purin-5-one

30
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one Br OH NN-11 N /> O;'" NN 10 A solution of

5-3-[ (4-bronophenoxy) nethyl]-1H1, 2, 4-triazol -5-yl-N-b
W@ Reo7A3MR6 | m dazol -4-amine (1.1 g, 2.8 mmol) apdI/US2007/071895

N, N- Car bonyl di i m dazole (0.68 g, 4.2 mmol) in 1, 4-

di oxane (20 nlL) was stirred at 110C for 2 hours. The

reaction m xture was concentrated, and the residue

was purified by prepgeative LCMS (nmethod A) to give

the desired product as 15 a white powder (0.40 g, 38%

yield). LCVS cal cul ateq for CL7H 8BrN6O2 (MrH): 417. 1,

found: 417.1, 419.1. Stes\D. 4-butyl-8-[(4 pyridin-4

yl phenoxy) nmethyl]-1, 4 dro-5H[], 2,

4Jtriazol o[ 5,1- i]purin-5\one 20 80 WD 2007/ 150026

PCT/ US2007/ 071895 N O N @‘%N N />0;" NN

8-[ (4- bronmophenoxy) net hyl ] -4 Q‘t yl -1, 4-di hydro-5H|

1,2,4]triazol o[ 5, 1-i] purin- 5% 00 ng, 0.24 mol)

and 4-pyridinyl boronic acid 2 ,70.26 nol) were

di ssolved in 5 N, N-di met hyl faormgimi e (3 nL) in a

m crowave tube. After the sol utdi on was degassed with

N2 for 5 m nutes,

di brono[ bi s(tri phenyl phosphoranyl)]-pal | adi um (20 ng,

0.02 nmmmol) and a solution of sodium carbonate in

water (2 M 1 nL) were added. The reaction m xture was

-bepmephan

he af-Ed-bormephanesy tuehpd]-+-buat bi-dydmot 10 2. frigolofd. hijpwsn:s-
oni b naCOO i BN 0k AR BRTRSI @6 oo ob B IY RBELQH cd in

m xt ure was uted wth water and Et'OAc. The aqueous
N, N-dipeethylagnamide (3 mL) in a microwave tube. After the solution was degassed with

N, for § minutes, dibromo[bis(triphenylphosphoranyl)]-palladium (20 mg, 0.02 mmol) and a
solution of sodium carbonate in water (2 M, 1 mL) were added. The reaction mixture was
heated on a microwave reactor at 120 °C for 20 minutes. After cooling down to room
temperature, the reaction mixture was diluted with water and EtOAc. The aqueous layer was
extracted with EtOAc. The combined organic layers were concentrated. The residue was
dissolved in DMSO / acetonitrile and purified by preparative LCMS (method A) to yield the
desired product as white powder (30 mg, 24% yield). LCMS calculated for CxH2:N70;
(M+H): 416.2; found: 417.1.

Step E: 2-bromo-4-butyl-8-[(4-pyridin-4-ylphenoxy)methyl]-1,4-dihydro-5 H-

[1,2,4]triazolo[5, I-i]purin-5-one trifluoroacetate
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10 extracted with Et OAc. The conbi ned organic | ayers
were concentrated. The residue was dissolved in DVBO

WO 2@casorétrile and purified by preparative LORSI/US2007/071895

(method A) to yield the desired product as white
powder (30 ng, 24%yield). LCVS cal cul ated for
C22H22N702 (M+H): 416.2; found: 417.1. 15 Step E

2- brono- 4- but yl - 8- [{4 pyri di n-4 yl phenoxy) net hyl ]-1,
4-di hydro-5H [1, ]Jtriazol o[ 5, 1-i] purin-5-one
trifluoroacetate 87T 2007/ 150026 PCT/ US2007/ 071895
NO 0O HOFF OH N I >1B FNN ) 1 To a

m xture of E F
4-butyl -8-[(4-pyridin- Iphenoxy)nethyl] 1, 4- di hydr o-
5H[1,2,4]triazolo[5,1-iPp n 5 one (25 ng, 0.060
mmol) in THE (5 nl) was add Qromosucci ni m de (13
ng, 0.072 mmol). The reactﬁh@ MUre was stirred at
room 5 tenperature overnlgg;\a d 2hRm guenched by
phenol . The reaction m xtupé Was ®oncentrated, and the
resi due was purified by preparati ve LCMS (nethod A to
yield the desired product as white powder. LCVB

cal cul ated for C22H21Br N7 (MrH): 494.1; found:

4941 Da nfhdfre Of 4 b0ty XA {ﬁgdﬁld%éﬂ B ﬁ@@&@?ﬂeﬁ&f‘lﬁ d1h§dr0 -5H-

(2-brono-4-buty 0XO0-

(1.3, fl]trgagglo{f[ Ei] murin]-i,@pq @5 2, §) {O?Qrﬁl‘_n‘w@xl? HF (5 mL) was added N-
broﬁio@%m{dnd@(g%g%ﬁ rn‘nh&). NELGebttion mixture was stirred at room
temperature overnight and then quenched by phenol.  The reaction mixture was
concentrated, and the residue was purified by preparative LCMS (method A) to yield the
desired product as white powder. LCMS calculated for C,,H»1BrN7O, (M+H): 494.1; found:
494.0, 496.0.

Example 24
Preparation of 4’-[(2-bromo-4-butyl-5-0x0-4,5-dihydro-1H-[1,2,4]triazolo[5,1-i]purin-8-
yDmethoxy|biphenyl-3-carbonitrile

o)
(@)

s
\N N
| )—Br
ij:T N>_B

The title compound was prepared using procedures analogous to those described for

Example 23. LCMS calculated for Cy4H»1BrN7,O, (M+H): 518.1; found: 518.1, 520.1.

Example 25
Preparation of 2-bromo-4-butyl-8-[(4-pyridin-3-ylphenoxy)methyl]-1,4-dihydro-5H-
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NN NBr ONNThe title conpound was prepared using
procedures anal ogous to those described for 15
WE@Ms®223. LCMS cal cul ated for C24H21Br N7Q2 ¥QA/B$2007/071895
518.1; found: 518.1, 520.1. Exanple 25 Preparation of
2- brono-4-butyl -8-[ (4-pyridin-3-yl phenoxy) met hyl ] -1, 4-
di hydro-SH 82 WO 2007/ 150026 PCT/ US2007/ 071895
(1A burAafbldish ARl Pode riidFdaRc@reone Lrifluoroacetate Nt
0F HOF O-)- N%H NNN />Br ONN The title
conmpound was prepag/ed\usi ng procedures anal ogous to
those described for\_#xanple 230 LCMS cal cul ated for
C22H21Br NTQ2 (MeH): 494_1: fouD)fﬂ'\ﬁ494. 1, 496.1. 5
Exanpl e 26 Preparat i @) HO F
2- brono- 4- pentyl - 1, 4- dHgdr o- SH-[[1, 2, 4] tri azol o[ 5, 1-i ]
purin-5-one NNN H X >Br o N N Step A: 4-(Pen
tylam no) -1 Hi m dazol e- 5- ca, ﬁ]thi aarri de S HH2N N
/> N. N
j\ | N/>—Br

0" N

The title compound was prepared using procedures analogous to those described for

Example 23. LCMS calculated for Cy,Hy1BrN7O, (M+H): 494.1; found: 494.1, 496.1.

5
Example 26
Preparation of 2-bromo-4-pentyl-1,4-dihydro-SH-[1,2,4]triazolo[5,1-i]purin-5-one
N
N H
j\ | />—Br
o” N N
Step A: 4-(Pentylamino)-1H-imidazole-5-carbothioamide
S
N
HzNﬁ />
HN™ N
10

A mixture of 4-(pentylamino)-1H-imidazole-5-carbonitrile (25 g, 0.14 mol), sodium
hydrogen sulfide dihydrate (26 g, 0.28 mol) and ammonium chloride (7.5 g, 0.14 mol) in
methanol (400 mL) was stirred at room temperature overnight. The conversion was about
60% according to analytical LCMS. The mixture was then stirred at 50 °C for 3 hours. The

15  methanol was removed and the residue was diluted with water and EtOAc. The organic
layer was washed with water and brine respectively, dried and concentrated to yield the crude

product (30.0 g), which was used for next step without further purification. LCMS calculated
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HN N 10 A m xture of

4- (pentyl am no) - 1Hi m dazol e-5-carbonitrile (25 g,
W@2m4/15m029 , sodi um hydrogen sul fide di hydr at ePCRES2907/071895

0.28 nol) and amonium chloride (7.5 g, 0.14 nol) in

met hanol (400 nL) was stirred at roomtenperature

overni ght. The conversion was about 60% according to
for@gﬁl7m$ oakul-GMB;. . pixfure was then stirred at 50 C

hours. The 15 nethanol was renoved and the
reS|due was dlluted with water and Et OAc. The organic

specti vel
Ste%?lyg/%thgﬁ%( Cem i JW%ZSIe-ja bt b dodiESP Y

e crude product

(30.0 g), Whl ch was used f\czr next step without further

purification. LCMS cal cul aped H83 WD 2007/ 150026

PCT/ US2007/ 071895 for CIM17 (MtH): 213.1; found:

213.1. Step B: Methyl 4- ( t'yl am no) - |

H i m dazol e-5-carbimdothigate S HHNN/> HNNJ5

To a solution of

4- (pentyl am no) - 1H i m dazol e- 5- car bot hi oam de (1.0 g,

4.7 mml) in acetone ( rrL) vvas added net hyl |od| de

(0 xture was stir

at ?%ffﬁlkltéwéf‘e{?w%aweﬂﬁi grﬁ{daw’rfhé C%@P‘b@ﬁml%é Orge%veaﬂ) in
accd (ANGLY @§§ A& M@tﬁqubdlél'é @%0 s "6|?nﬂ’1\@§ @Jop@ﬁg qhBWixture was

acetate. The organi C er was washed wat er and
Stlrmduaheondﬁmegatamve@eﬁhée ersatvesf was r«;m@{eé av%@eéqst%le was diluted

w1tHRx%%'r‘91t1d e(tlélyl%cegat “'1”%8 al‘ﬁ@% HIS\QQ v]\(le@ﬁ et Wﬁ%@ﬁd%lﬁ@gﬁgd and
furt purificati (Y,I\/Bcalcefatedfor CIOH 9N4

cor(cmtfq)ed tQ gipldithe ¢rgdm1@f0dtg:2?1 21g), wBick praCused for next step without further

ol BER oS Ehibbide? SR Y] ! bl daag! - 4- am ne

4- (pentyl am no) - 1H i m dazol e- 5 carbl mdothl oate (0.53

sef 5 P e R 'z‘mof-na‘i-yf“mfélﬁ%f% Felirbuerni ghe .-

: ﬁi

HN

A mixture of methyl 4-(pentylamino)-1H-imidazole-5-carbimidothioate (0.53 g, 2.4
mmol) and formic hydrazide (0.21 g, 3.5 mmol) in ethanol (10 mL) was refluxed overnight.
The reaction mixture was concentrated under reduced pressure to yield the desired product as

a slightly green viscose oil. LCMS calculated for C,0H17Ns (M+H): 221.2; found: 221.1.

Step D: 4-Pentyl-1,4-dihydro-5H-[1,2,4]triazolo[5, 1-i]purin-5-one
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The reaction m xture was concentrated under reduced

pressure to yield the desired product as a slightly
w@e@ensopescose oil. LCVS cal cul ated for CLOHL7INGI/[826b1)/071895

221.2; found: 221.1. Step D 4-Pentyl-1,

4-di hydro-5H-[1, 2, 4]triazolo[5,1-i]purin-5-one 20 84

WO 2007/ 150026 PCT/ US2007/071895 N~ NH N N/>

O~" NNA mxture of

N-pentyl -5-(1H 1, 2,4-triqz 5Hw) 1H i mi dazol - 4- am ne

(0.52 g, 2.4 mol) and NNﬁEg; onyl di i m dazol e (0.57

g, 3.5 mol) in 1,4-dio m.) was stirred at

110C for 2 hours. The so e t was renoved under

reduced pressure, and thefesidue was 5 purified by

preparative LCM5 to yield’the desire product (30 ny,

5% vyield). LCVS caIcuI ed for C11H15N60 (M+H) :

247.1; found: 247.

pend yisturesf A-pRgy-s- @ﬁﬂﬂﬂ%}bﬁ wlazléﬁ @II@ZM P RSBecr
mn?ol%%ﬁltl\;}l\l N%_Mz%gcllnngdazolego N7 103 T 1) TnXTAHiSxRE (10 mL) was stirred
at 1102C fjrRrhonrs olTh¢ 5)1\16nt ‘}Vpﬁ}lemﬁ‘l@—lmﬁ@f re@gedressug, @@l thquepiye was

P S R P IR AT, PPl Pos

cal¢watpefoa CubesNsOr(Mi-Hho2d7. lafieint 1. lguenched by phenol .
After renoving solvent, the residue was purified by
preparative LCVM5 (nmethod B) to yield the desired

StepE0 AuBzomo-Y MR- {, 400 Bikdz H-COB @Dyiazo® [8 1 3[pulis-5-ddd) , 4. 30
(t, J= 7.4 Hz, 2H), 15 §6 (m 2H), 1.41 (m 4H

0.93 (t, J=7.0 Hz, 3 CVRycal cul ated for
C11H14BrN6O (MtH): 32 |’N51_dér 325.0, 327.0.

Exanpl e 27 Preparation ei\ N
2- br ono- 4- but yl - 8- net h{l - I 4-di hydro-5H[ 1, 2, 4]
triazolo[5,1-i]purin-5- one

To a mixture of 4-pentyl-1,4-dihydro-5H-[1,2,4]triazolo[5,1-i]purin-5-one (20 mg,
0.081 mmol) in THF (5 mL) was added N-bromosuccinimide (19 mg, 0.11 mol). The
reaction mixture was stirred at room temperature for 1 hour and then quenched by phenol.
After removing solvent, the residue was purified by preparative LCMS (method B) to yield
the desired product. 'THNMR (400 MHz, CDsOD): 6 8.30 (s, 1H), 4.30 (t, /= 7.4 Hz, 2H),
1.86 (m, 2H), 1.41 (m, 4H), 0.93 (t, /J=7.0 Hz, 3H). LCMS calculated for C;,H;4BrNcO
(M+H): 325.0; found: 325.0, 327.0.

Example 27

Preparation of 2-bromo-4-butyl-8-methyl-1,4-dihydro-SH-[1,2,4|triazolo|5,1-i] purin-5-

one
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85 WD 2007/ 150026 PCT/US2007/071895 ~-NHN N />-Br
ON N The title conpound was prepared using procedures
wae@rogoes to those described for Exanpl e 26.PCHNRAR07/071895
(400 MHz, d6-DVsO): 8 4.01 (t, J= 7.3 Hz, 2H), 2.72
(s, 3H, 1.66 (m 2H), 1.32 (m 2H), 0.89 (t, J=17.4
Hz, 3H). LCMS calculated for CL1H14BrN6O (MtH): 5
325.0; found: 325.1, 327.1. Exanple 28 Preparation of
2-chl oro- 8- net hyl - 4- propyN- 1, 4-di hydro-SH-[1, 2, 4] tri az
ol o[ 5, 1-i] purin-5- oneN\ N ~>-CIl ONN 10 The
title conmpound was prepaf ed|lusirg procedures anal ogous
to those described forg npNe 26. ' HNVR (300 MHz,
CD3CD): 8 4.20 (t, J=7.6JHz, 2H), 2.46 (s, 3H), 1.85
(m 2H), 1.00 (t, J= 7. Hz, 3H). LCMS cal cul ated for
C oH12C1IN6O (MHH): 267. found: 267.1. 15 Exanple 29
Pr ePh t%felgco)rﬁlg?lhnd wag prelpared usu_nLg eroaedﬁrea anal tEosX]df:srcrigezdofor
Exzhnqﬁlézd HWRl(ﬂ()(BMH@ne [DMBDNI‘@ M1 (t, IJ/ =7, BHz :G)I)L\Iz X 203Hhé.66

migh Rl BaRtp e %m&%@%e%ﬁ?ﬁ% Eaobingd e

5 320036 38.43281(t, J= 7.3 Hz, 2.49 (s, 3H), 1.86
(m

Example 28
Preparation of 2-chloro-8-methyl-4-propyl-1,4-dihydro-5H-[1,2,4]triazolo[5,1-i]purin-5-

>-‘\
g

one

10
The title compound was prepared using procedures analogous to those described for
Example 26. "HNMR (300 MHz, CD;0D): & 4.20 (t, J= 7.6 Hz, 2H), 2.46 (s, 3H), 1.85 (m,
2H), 1.00 (t, J=7.5 Hz, 3H). LCMS calculated for CioHi2CINsO (M+H): 267.1; found:
267.1.
15
Example 29

Preparation of 2-bromo-8-methyl-4-propyl-1,4-dihydro-5H-[1,2,4]triazolo|5,1-i]purin-5-

>-‘\
g

20 The title compound was prepared using procedures analogous to those described for
Example 26. "HNMR (400 MHz, CD:OD): § 4.23 (t, J= 7.3 Hz, 2H), 2.49 (s, 3H), 1.86 (m,

one
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86 WD 2007/150026 PCT/US2007/071895 2H), 1.01 (t, J=

7.4 Hz, 3H). LCMS cal cul ated for CLOH12Br N6O ( MtH):
W@2m7As00eound: 311.0, 313.0. Exanple 30 5 Pr ePer/H5100T1071895

of 4-butyl-2-chl oro-8-nethyl -1, 4-di hydro-5H-[1, 2, 4]

triazolo[5,1-i]purin-5- one ~NH NNN />C ONN

The title conmpound was prepared using procedures

taps . .

2H?r15€h({89us71ﬁz ﬁgl @8@@4 %gaub%a fhoe Hgﬁglzﬁg@i %)2@ 3 ﬁg&ﬁfﬂ\f?&d.
31BMHR13.9. 82 (m 10 2H), 1.44 (m 2H), 0.99 (t, J=7.4

Hz, 3H). LCMS cal culated for Cl1H14CLNG6O (M+H):

281.1; found: 281.1. Exanple 31 Preparation of
Ex&np}edﬂv 6- pent yl - 3- net hyl - 6, 9-di hydro- SH-[ 1, 2, 4]

5 eﬂ,z]lra %o%qq[él%cug}fmj H%i%ro“s methry? l,gpcglldylﬁd‘(s)N-Srli{'[g[ll\krﬂérg%ﬁgoésgﬁi]gﬁrill\ll-s-

onanal ogous to those descrl bed for Exanple 4. LCMS

cal cul ated for C12H16Br N6O (MtH): 339.0, 341.0; found:

339.0, 341.0. 20 Exan'p N32 Preparat| on of

8- br ono- 6-i sobut yl - 67|\pI| SH[1,2,4]triazol o] 3, 4-

i ]purin-5-one 87 WO 20 cPCT/ US2007/ 071895

IN -NH

The title compound was prepared using procedures analogous to those described for
Example 26. "HNMR (300 MHz, CD;0OD): § 4.28 (t, J= 7.7 Hz, 2H), 2.51 (s, 3H), 1.82 (m,
10 2H), 1.44 (m, 2H), 0.99 (t, /= 7.4 Hz, 3H). LCMS calculated for C;;Hi4CINsO (M+H):
281.1; found: 281.1.

Example 31
Preparation of 8-bromo-6-pentyl-3-methyl-6,9-dihydro-5SH-[1,2,4|triazolo|3,4-i]purin-5-

o
)\ | />—Br
NN

15 one

The title compound was prepared using procedures analogous to those described for

Example 4. LCMS calculated for C;oH;6BrNsO (M+H): 339.0, 341.0; found: 339.0, 341.0.

20  Example 32
Preparation of 8-bromo-6-isobutyl-6,7-dihydro-5H-[1,2,4]triazolo[3,4-i]purin-5-one
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NN />Br O- NN Step A 2,
6-di chl oro-9-(tetrahydro-2Hpyran-2 yl)-9H purine Cl
WOR0S7TH00B6 N O 5 A suspensi on of 2, 6-di chl or opReT/H82007/071895
(22.0 g, 116.4 mol ), dihydropyran (11.5 nL, 126
mmol ) and D-(+)-10-canphorsul fonic acid (2.20 g, 9.47
mol ) in 1,2-dichloroethane (300 nL) was stirred at
83 C for 16 hours. The Nnhtially whi t e suspensi on,
after 2 hrs, turned yée{l w ahd then bl ack. The
reaction m xture was dlgﬁfe gyi g} CCL3H and then
washed with 10 bri ne. ic layer is dried over
MySO4, filtered, concen ed and triturated with
hexane 3 tines to glve\?ﬂg desi red product. 1HNWR (300
MHz, CC13D): 8 8.33 (s, 1H), 5.75 (dd, J= 10.4Hz, 2.5
Hz, 1H), 4.18 (m 2H), 3.79 (m 2H), 1.84 (m 4H).

Step B:

Step A¢ Ribskl@oty@tabydieo-pv et f-akydtrrma pyran- 2-yl ) - 9H p
urine 15 NHZNH N> C N N O To a suspension of
2,6-dichloro-9-(tetrahydro-2H pyran-2-yl)-9H purine (5
g, 20 nnDI) |n 1- but anol %5 nlL) was added hydrazi ne
hydrate (2.0 , 40 mmol ), Qom tenperature. The
m xture was stlrred at 80 C| or 4 hours. The reaction
m xture was 20 concentmateu utler reduced pressure to
give the desired product. L al cul ated for
CloH14CIN6O (MtH): 269.1; found: )269.0. Step C
5-chloro-7-(tetrahydro-2Hpyran-2 yl)-7H[1, 2,

4] t Aisespohsofndyf 24-difidenopurene (380 WO 18@07hd150@REropyran (11.5 mL,

12(? nQ-rll-lloHs 9 %7(+9Z& %gnQpholr\éulforll\l'c l'c}|01d (2.20 g, 9.47 mmol) in 1,2-dichloroethane
(300 mL) was stirred at 83 °C for 16 hours. The initially white suspension, after 2 hrs, turned
yellow and then black. The reaction mixture was diluted with CCl;H and then washed with
brine. The organic layer is dried over MgSQy, filtered, concentrated and triturated with
hexane 3 times to give the desired product. "HNMR (300 MHz, CCL:D): & 8.33 (s, 1H), 5.75
(dd, J=10.4Hz, 2.5 Hz, 1H), 4.18 (m, 2H), 3.79 (m, 2H), 1.84 (m, 4H).

Step B: 2-chloro-6-hydrazino-9-(tetrahydro-2H-pyran-2-yl)-9H-purine

NH,NH
NZ >N
|

CV)QN N

3

To a suspension of 2,6-dichloro-9-(tetrahydro-2H-pyran-2-yl)-9H-purine (5 g, 20
mmol) in 1-butanol (75 mL) was added hydrazine hydrate (2.0 ml, 40 mmol) at room
temperature. The mixture was stirred at 80 °C for 4 hours. The reaction mixture was

concentrated under reduced pressure to give the desired product. LCMS calculated for

C10H14CINgO (M+H): 269.1; found: 269.0.
Step C: 5-chloro-7-(tetrahydro-2 H-pyran-2-yl)-7H-[1,2,4]triazolo[3,4-i]purine
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Cl NNO A mxture of (62)-2 -chloro-9 -(tetrahydro

-2Hpyran-2 -yl)- 1,9 -di hydro-6H purin-6 -one
whydrazone [which is a tautomeric form of PCT/US2007/071895

2-chl or o- 6- hydr azi no-9- (tetrahydro-2H pyran-2 5

yl)-9H purine; 0.1 g, 0.5 mmvl] and ethyl orthoformate

(3 g, 20 mol) was stirred at 98 C for 12 hours. The

reacti on m xture was concentrated under reduced

pressure to provide the product. LCVS cal cul ated for

C11H12C1IN6O (MtH): 279. 13~ ound 279.0. Step D

7- (tetrahydro-2H pyran- 7-di hydro-5H[ 1, 2,

4)triazol o[ 3, 4- |]pur|n‘);on >1O /[IN- NNM ONN

H O To the solution of Ci

5-chl oro-7-(tetrahydro- 2F+pyr =@-yl)-7H[1, 2,4]triazo

lo[3,4- i]purine (0.17 g, 0.5 ) in THE (10 nl)

was added |ithium hydroxide (4 , 18 nmol) and

wat 8migthe: qﬂ(()Z) Al @n- %@tétmhydnqzﬁtpyrmmwl)é t9pd hydr oHo H - IfutDin 6-one

I T Py S R T R L e )

yl)@Hle[ﬁilrfn@,r 0. g g?(ls m&to8anikthiloathofounitb €3 g POrmhble azgzt Qitred kO C

cal cul at e or Cl1H13N602 - 261. 1; un

fordg Bt TS feeop LR é??cgiﬂ%%do‘l‘éﬁprﬁ}%ﬁé PregUfeg) provide the

produdll DYMIPcaRvtakdd, fo2C, B ],CIN8Z®-10))3 27411 hiwir: 79.0.20 5- one
N- NNMN ONN ) _ | bo To a solution of

7- (tetrahydro-2h-pyran-2-yl)-6, 7-di hydro-5h-[1, 2, 4]tri
Steﬁ@lﬂ}‘[‘e%‘a dr&9 r#@}f)%@oz@lg)@rg W{L" Wz&gﬁ&ﬁ‘??urm -5-one

] puri n-5-one
added potaSS|un1carbonate (1 10 g, 8.0 mMmuol) and
i sobutyl iodide (1.47 g, Niﬁ O mol ). The m xture was

stirred at room tenperdt gyernlght The reaction
was diluted with mater qx acted wwth EtOAc three

times. The conbi ned or ers was dried with
sodiumsul fate, filtered, and(ff§centrated

To the solution of 5-chloro-7-(tetrahydro-2H-pyran-2-yl)-7H-[1,2,4]triazolo[ 3,4-
i]purine (0.17 g, 0.50 mmol) in THF (10 mL) was added lithium hydroxide (420 mg, 18
mmol) and water (10 mL). After stirring at room temperature for 10 minutes, the reaction
mixture was concentrated under reduced pressure to give the product, which is used for next
step without further purification. LCMS calculated for C,1H;3N¢O, (M+H): 261.1; found:
261.0.

Step E: 6-isobutyl-7-(tetrahydro-2H-pyran-2-yl)-6, 7-dihydro-5H-[1,2,4]triazolo[ 3, 4-i] purin-

S-one

B
NN
A Ly
o” N N
v
To a solution of 7-(tetrahydro-2h-pyran-2-yl)-6,7-dihydro-5h-[1,2,4]triazolo[3,4-
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5 in vacuo to give the product. LCMS cal cul ated for

C15H21N602 (MtH): 317.2; found: 317.1. Step F
wW@2003080ee/l - 6, 7-di hydro-5H[1, 2, 4]triazol o[ BCT/US2007/071895

4-i]purin-5-one NNH N N> O- NN 10 To a solution

of

6-isobutyl -7-(tetrahydro-2H pyran-2-yl)-6, 7-di hydro- SH
purn{ §-—0§e é]dsfg %%ﬂ%&l? 1n4DM13 RQ’G fnﬂ RaLed I%Qasﬁrlgm cgrbgﬁatgrf'lnid g,

ene chlorid was added T

8. OInrmmlb Ial)dy iglbopihioglide (Aﬂi’ éx8 %mmqlh e atxtpgoyns ﬁ@rmﬁeqt attqm e
ten{tpg{agﬁg ﬂgﬁte§‘he retap[ﬁ)n @%l{\}\g@wﬁh W;a{é[f gnd’%ﬁ?&&{]\%ﬁl? E{O’%@t(ﬂree

crude was use next step
timeg. t Flgwombined h@amp iayBrB meatniahwith ONBncailieie] Alteel, ot concentrated

. C1oHL3NGQ

- g BB BBk s s Gt O a7
4- |qur|n 5- one -N H N N />-Br C% NN) | To

Iutlo f 6- |s y

Sfeﬁ Aﬁo{)?‘ry‘g% KA }L’l uﬂfﬁazfo@b Z@W%& 20 40 nmol )
in THE (5 M) was added N-bronosuccinimde (8 ng, 44.7
nmol ). The mi xture was stjrred at roomtenperature for
30 m nutes. The reaction/ my tune was concentrated, and

the residue was purified R aratlve LCVS (nethod
A) to provide the deS|req)pr g’ LCMS cal cul at ed
for CloH12Br N6O (M+H): #i1. und 310.9, 313.0. 25

Exanpl e 33 5-(8-brono- 5- L5 [ 1,2,4] triazolo
[3,4-i] purin-6(7H)-yl)pe tanenitrile 90 WO

200’% g’ 850 19‘[120% of gT olgsy —9—7 {egahy ro- 2H pyran 2 le_'6 7-dihydro-5H-
[1,2,4]triazolo[3,4-1]purin-5-one (20 mg, 0.06 mmol) in methylene chloride (0.8 mL) was
added TFA (0.1 mL, 1 mmol) dropwise. After stirring at room temperature for 30 minutes,
the reaction mixture was concentrated to give the crude product which was used for next step

without further purification. LCMS calculated for C19H;3N¢O (M+H): 233.1; found: 233.1.

Step G: 8-bromo-6-isobutyl-6,7-dihydro-5H-[1,2,4]triazolo[3,4-i]purin-5-one

N~N
Q\H
N)i]:$>—Br

To a solution of 6-isobutyl-6,7-dihydro-5h-[1,2,4]triazolo[ 3,4-i]purin-5-one (9.4 mg,
40 mmol) in THF (5 ml) was added N-bromosuccinimide (8 mg, 44.7 mmol). The mixture
was stirred at room temperature for 30 minutes. The reaction mixture was concentrated, and
the residue was purified by preparative LCMS (method A) to provide the desired product.
LCMS calculated for C;oH1,BrN4O (M+H): 311.0; found 310.9, 313.0.

Example 33
5-(8-bromo-5-0x0-5H-[1,2,4]triazolo|3,4-i]purin-6(7H)-yl)pentanenitrile

90



N N/>Br O- NCN The title conpound was prepared
usi ng procedures anal ogous to those descri bed for
wWex@msw2a82. LCMS cal cul ated for G 1H 1Br N7O (R&FAIS2007/071895
336.0; found 336.0, 338.0. 5 Exanple 34
8- brono-6-(3,3,3-trifluoropropyl)-6, 7-di hydro-5H [
1,2,4] triazolo [3,4-i] purin-5-one NN H N N
/[>-Br ONCF3 10 The {ifle conpound was prepared
usi ng procedures anal ogpus_todt hose descri bed for
exanpl e 32. LCMB cal cul g?ﬂf £9H7Br F3N6O ( MtH)
351.0; found: 351.0, 35& anple 35 15
8- br ono- 6- (2- cycl ohexylet hyl ) -6, 9-di hydro-SH-[ 1, 2, 4] tr
iazol o[ 3,4-i]purin-5-one” NN H N N/>Br O- N The
title conpound was prepared using procedures anal ogous
to those described for | 20 exanple 32. LCMS cal cul ated
for Cl4Hi 8BrN6O (M+H): N¥65.1; found 365.1, 367.1. 91

VO PRO#LoREMdREE Hlép2R0 64y fiBO&IurdXadpdods BGhose described for
example 32. LCMS calculated for C;;H;;BrN;O (M+H): 336.0; found 336.0, 338.0.

5  Example 34
8-bromo-6-(3,3,3-trifluoropropyl)-6,7-dihydro-SH-[1,2,4]triazolo|3,4-i|purin-5-one

N—N
B
N)I />—Br

O4¢T N

CF;

10
The title compound was prepared using procedures analogous to those described for

example 32. LCMS calculated for CoH;BrF;NgO (M+H): 351.0; found: 351.0, 353.0.

Example 35
15  8-bromo-6-(2-cyclohexylethyl)-6,9-dihydro-5H-[1,2,4]triazolo[3,4-i|purin-5-one

N~N
B

)\ | />—Br
N

The title compound was prepared using procedures analogous to those described for

20  example 32. LCMS calculated for C14H;sBrNsO (M+H): 365.1; found 365.1, 367.1.
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8- br ono- 6- (3- et hyl butyl ) -6, 9-di hydro-5H [ 1, 2, 4]
triazolo [3,4-i] purin-5-one NN H NN/>Br O- N

WG 200as5a02d | e conpound was prepared using procerair/gs2007/071895
anal ogous to those described for exanple 32. 1HNWR
(300 MHz, d6-DMSO): 8 8.49 (s, 1H), 4.62 (t, J= 6.5
Hz, 2H), 1.81 (m 1H), 1.74 (m 2H), 0.95 (t, J= 6.5
Hz, 3H). LCMS cal cul ated for Cl1H14Br N6O ( M+H)

325.0; found 325.0, 327.0. 10 Exanple 37 Preparation
Example 36

Homb B ~¢Y. Az it b W Aoz Jhydr o-
i Ll E s RS e T G R
O~ NN F3C 15 The title conpound was prepared using
procedur es anal ogous to,those described for Exanple
26. 1HNWMR (400 MHz, d6- O :H8 4.21 (t, J= 7.2 Hz,
2H), 2.1 (s, 3H), 2.38 1.95 (m 2H). LCMs
cal cul ated for CL1HL1BY (W) . 379.0, 381.0;
found: 379.0, 381.0. 20 anpl e 38 Preparation of
2-brono-8-nethyl -4-(5,5, 5<trifluoropentyl)-1, 4-di hydro
-SH [1,2,4]triazolo[5, 1ki]purin-5-one 92 WO
2007/ 150026 PCT/ US2007/071895 ~-N
The title compound was prepared using procedures analogous to those described for

example 32. 'HNMR (300 MHz, ds-DMSO): & 8.49 (s, 1H), 4.62 (t, J= 6.5 Hz, 2H), 1.81
(m, 1H), 1.74 (m, 2H), 0.95 (t, J = 6.5 Hz, 3H). LCMS calculated for C;;H14BrNgO (M+H):
325.0; found 325.0, 327.0.

Example 37
Preparation of 2-bromo-8-methyl-4-(4,4,4-trifluorobutyl)-1,4-dihydro-5H-

Y
N N
2\ | />—Br
o~ N~ N

I

F3C

[1,2,4]triazolo|5,1-i]purin-5-one

The title compound was prepared using procedures analogous to those described for
Example 26. "HNMR (400 MHz, ds-DMSO): & 4.21 (t, J=7.2 Hz, 2H), 2.1 (s, 3H), 2.38 (m,
2H), 1.95 (m, 2H). LCMS calculated for C;;H;;BrFsNsO (M+H): 379.0, 381.0; found: 379.0,
381.0.

Example 38

Preparation of 2-bromo-8-methyl-4-(5,5,5-trifluoropentyl)-1,4-dihydro-5H-

[1,2,4]triazolo|5,1-i]purin-5-one
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NH N />Br O NN CF3 The title conpound was

prepared usi ng procedures anal ogous to those descri bed
wo 2007/150026pl e 26. LCVS cal cul ated for Cl12H13Br F3IMNE£2007/071895

(MrH): 393.0, 395.0; found: 393.0, 395.0. 5 Exanple

39 Preparation of

2-brono-8-nethyl -4-(3,3,3-trifluoropropyl)-1, 4-di hydro

-5H [1,2,4]triazolo[5\1-i]purin-5-one NHNN />-Br

ONN CF3 10 The titl ejcenmpound was prepared using

procedur es anal ogous t ®.thAas Hdescribed for Exanpl e

26. LCMS cal cul ated for CLOHOB-R&N6O (M+H): 365. 0,

367.0; found: 365.0, 367. NExanpl e 40 Preparation of

2- brono-4-(4-fl uorobutyl)-8-nethyl -1, 4-di hydro-5H1[1, 2

,4]triazolo[5,1- 15 i]pufin-5-one rNHNN />Br O~

N NF The title conpound was prepared using

procedures anal ogous tg@.those described for Exanple

26. LCMS cal cul ated for T11HL3Br FN6O ( MtH): 343.0,

345T1g; titfe@amgound4das Prepd3ed & ufing proSe s 20000l S ARG e described for

Exirnie Y2POUQILER s &AM &rtdio (Vi) 393.0, 395.0: found: 393.0,

395.0.

Example 39
Preparation of 2-bromo-8-methyl-4-(3,3,3-trifluoropropyl)-1,4-dihydro-5H-

%
o

CF3

[1,2,4]triazolo|5,1-i]purin-5-one

The title compound was prepared using procedures analogous to those described for
Example 26. LCMS calculated for C19HgBrF;NqO (M+H): 365.0, 367.0; found: 365.0, 367.0.

Example 40
Preparation of 2-bromo-4-(4-fluorobutyl)-8-methyl-1,4-dihydro-SH-|1,2,4]triazolo[5,1-

Y

N\N)\/[N>_
//—Br

OékN N

F

i]purin-5-one

The title compound was prepared using procedures analogous to those described for

Example 26. LCMS calculated for C;;H;3BrFNqO (M+H): 343.0, 345.0; found: 343.0, 345.0.
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Preparation of

2-brono-4-(5-fluoropentyl)-8-nethyl -1, 4-di hydro-5H[ 1,
wQ2epusioazol o[ 5, 1- i]Jpurin-5-one ~~-N H N N iPECBUSI007/01895

N F 5 The title conmpound was prepared using

procedures anal ogous to those described for Exanple

26. LCMS cal cul ated for C1l2H15Br FN6O (M+-H) . 357. 0,
Exgggkqh found: 357.0, 359.0. Exanple 42 Preparation of

2-brono-4-(3-fl uoropropyl)-8-nethyl -1, 4-di hydro-5H[ 1,
Prepanition f2dhro @ ; 4 S-lwrppantyl)-Br-ngetloyld . Adily dronb it [1,2.4}tBpzolo[S,1-
ﬂpﬁhn@- oF The title conpound was prepared using

procedures anal ogous to those described for Exanple

26. LCMVS cal cul ated for \CloH11Br FN6O (M+H): 329. 0,

331.0; found: 329.0, 33%!d§ 1p Exanple 43 Preparation

of 2-brono-4-butyl-8-(4- phenyl) -1, 4- di hydr o- SH

[1,2,4]triazo|o[5,1-i]pugLn- ne'94 WO 2007/ 150026

PCT/ US2007/ 071895 -ONPH NN NN />Br O- N N The

title conpound was prepar usi ng procedures anal ogous

to those described for anpl e 26. LCMS cal cul at ed

for C1l7H18Br N6eO2 (MtH): (417.1, 419.1; found: 417.0,

419.0. 5 Exanple 44

The title compound was prepared using procedures analogous to those described for

Example 26. LCMS calculated for C1,H;sBrFNqO (M+H): 357.0, 359.0; found: 357.0, 359.0.

Example 42
Preparation of 2-bromo-4-(3-fluoropropyl)-8-methyl-1,4-dihydro-5SH-[1,2,4] triazolo|[5,1-

e
NN N
2\ | />—Br
o7 N~ N

F

i]purin-5-one

The title compound was prepared using procedures analogous to those described for

Example 26. LCMS calculated for C1oH;1BrFNsO (M+H): 329.0, 331.0; found: 329.0, 331.0.
Example 43

Preparation of 2-bromo-4-butyl-8-(4-methoxyphenyl)-1,4-dihydro-5H-
[1,2,4]triazolo|5,1-i]purin-5-one

94



10

15

Preparation of
2- br ono- 4- butyl - 8- (4- hydr oxyphenyl ) -1, 4-di hydr o- 5H
W@ 2902/180026¢ | azol o[ 5, 1-i ] purin-5-one HO N H / >- BPCT/NBR007/071895
-l:CNO NNThe title conmpound was prepared using
procedur es anal ogous to those described for 10
Exanpl e 26. LCMS cal cul ated for CL6HL6Br N6eQO2 ( MtH)
403. 0, 405.0; found: 4£3.0, 405.0. Exanple 45
Preparation of
2- br ono- 4- but yl - 8- (4- xybenzyl ) -1, 4-di hydr o- SH
[1,2,4]triazolo[5, 1-i] in-5-one ON %H NNN
[>-Br O, NN 15 The titleNconpound was prepared
usi ng procedures anal ogows nEose descri bed for 95
WD 2007/ 150026 PCT/ US2007/ P71895—&xanpl e 26. LCMVB
cal cul ated for C18H20Br NMER) . 431. 1, 433.1;
found: 431.0, 433.0. Exanplle 46 Preparation of
2- br ono- 4- but yl - 8- (4- hydr okybenzyl ) -1, 4-di hydro-5H 5
[1,2,4]triazolo[5,1-i]purkh-5-one HOH N NN />-Br

O- 'Hlewitle compound was prepared using procedures analogous to those described for

Example 26. LCMS calculated for C17H;3sBrNgO2 (M+H): 417.1, 419.1; found: 417.0, 419.0.

Example 44
Preparation of 2-bromo-4-butyl-8-(4-hydroxyphenyl)-1,4-dihydro-5H-
[1,2,4]triazolo|5,1-i]purin-5-one

HO,

N
j t“
N
| />—Br
?\l |

The title compound was prepared using procedures analogous to those described for

Example 26. LCMS calculated for C14H;sBrNgO, (M+H): 403.0, 405.0; found: 403.0, 405.0.
Example 45

Preparation of 2-bromo-4-butyl-8-(4-methoxybenzyl)-1,4-dihydro-5H-
[1,2,4]triazolo|5,1-i]purin-5-one

\

O_< >—\
N

NN\ H

)\ |/>—Br

The title compound was prepared using procedures analogous to those described for
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The title conpound was prepared using procedures
anal ogous to those described for Exanple 26. LCMS
wealocasmeed for CL7HL8Br N6O2 (MtH): 417.1, 419pdT/US2007/071895
found: 417.0, 419.0. 10 Exanple 47 Preparation of
2-bronD-4-butyI-8-(nethoxynethy|)-1,4-dihydro-5kL[1,2,
4] triazolo[5,1- i]Jpurin-5-one O~ NH NNN />Br O
I r
B d o s T Y O F B A B D RER B o
cal cul ated for Cl2H16Br N6Q2 (M+H): 355.0, 357.0;
Ex&ﬂgﬂq 355.0, 357.0. Exanple A GIPyS recruitnent
assay Menbranes were prepared from HEK293 cell s
Prepaaatiinerf2Hyromoahibd tgle$-¢athydrokyeur 1,4 20hydvi-$H-and Ga, o

ays were performed in 384-well format in a
[1?5 rmmﬁ%?féﬁ’fmﬁif assay point. Serial dilutions of

conpounds wer e prepar n the assay buffer (20 mM
HEPES pH. 7.4, 10'0‘%@6%_10 mM MyC12, 10 ng/L
saponin and 10 pM GDP) and i Xed with nembranes (2 pg
per assay point) and 35S gﬁg@gggshanl 0.3 nM in

1

the assay buffer. 96 WO 20QJ/ BPCT/ US2007/ 071895
The m xtures were |ncubate@zﬂNroHnwtenperature for 30
m n and wheat germ aggl uti ni PA beads (Anmersham

(0.2 ng per assay point) in the assay buffer were

added. After 30 min incubafion with agitation, plates
wer ’Ehd?tﬁl&tcbinbbllgﬁdva’itpre];&@@ ugng prioc&lures AnAsbub Uhcke 38Bribed for

B R o SN e RS UV S T L e TR

to this assay has an EC50 of about 50 pMor less. In
some enbodi nents, the conpounds of the present
Exapmpledi on have an EC50 of |ess than about 50 M |ess

Préﬂ%%uﬁihﬁ@tbroﬂlg Mutkﬁﬁmét‘ﬂ ﬂﬁaﬂw lamlﬁ'ﬂrdrbm[ﬂm&lazolo[s 1-

about 20 | ess than about” 10 | ess than about
i]pwgin{Seone than about 1 M Iless than about 500 nM Iess

than 300 nM or |ess {han about 200 nM For exanple,

t he conpound of Exanpl has an EC50 of 61 nMin this

assay. 10 7N
N. »i“
N
| />—Br
ij:T |

The title compound was prepared using procedures analogous to those described for

Example 26. LCMS calculated for C1,H;sBrNgO, (M+H): 355.0, 357.0; found: 355.0, 357.0.

Example A
GTPyS recruitment assay

Membranes were prepared from HEK293 cells transiently transfected with human
HM74a and Gqo protein. Assays were performed in 384-well format in a volume of 50 uL per
assay point. Serial dilutions of compounds were prepared in the assay buffer (20 mM HEPES
pH. 7.4, 100 mM NaCl, 10 mM MgCl,, 10 mg/L saponin and 10 uM GDP) and mixed with
membranes (2 pg per assay point) and °S GTPyS (Amersham, 0.3 nM) in the assay buffer.
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Exanple B N cotinic acid displacenent assay Menbranes
were prepared from HEK293 cells transiently

wo e@ngdswed ed Wi th the human HW4a and Ga0 pr oRE€i/ES2007/071895
Wheat germ aggl uti nin SPA beads (Amersham were
wei ghed and 15 suspended in the assay buffer (50 nv
Tris-HCl, pH 7.5, 1 mM MgCl2 and 0. 02% CHAPS). The

Th@ﬁ%ﬁeé’@é@ iBuBAH Wirddh {E‘ﬁ{w{aﬁﬂgt‘o@ ?é nﬁlgam%e%qgglutmm SPA

beads) roomtenperature for hr. The beads
beagp lﬁhmeebmn)a@e? Nagise assey pelniiin Hleb%ﬁaertruf@h verehasided. After 30 min

1ncp]ll§a?18 Q\%ﬂql%ﬁiat Iagtu &ggegﬁtfl%lg?% athS%g S ana%? ls)oung’ g GTPyS

I Nl C~acl m Xe
wawidEthrmlned‘rbp ln:lﬂiﬁlngt on( 4 dto@Couml scin@flatb@ dojnteNo mmpﬁmlvé icompound

[ was det erm t he inclusion of 20 0 .pM
accﬁfdgrtﬁ fonine aa?éﬁydhasﬁﬁe'g@io ﬁg ah%“t mOxt r‘Hsle%erIél %OH‘&H‘_&%PSE“‘?&{S the
coiRRIANS SR pRIME BivERion HAVESNEON oWt haRdbdiatsh qm @s Al Sabout

were centrifuged at 1500 g for 5 m n and bound

40 pMG bass thiee ab@leB(bu?dabSﬁtémeathwh&uMylewbm dbayt lé)nﬂ‘é leSS than about
5 WADASR Hith B Tt A8 R oS RSO, s ol EAG TR i apoue 200

nM. €98 exahipls ﬂﬁ&oﬁiﬁ@ﬁﬁloﬂEﬁirﬁple 1 Ags anCETYp o108V Oxf thisha@say
present invention have an |1 C50 of |ess than about 50
M | ess than about 40 25 M Iless than about 30 M |ess
Exglhgrégabout 20 M less than about 10 M |ess than about
M less than about 1 M |ess than about 500 nM
Nl‘l“é@scaqulaﬂslﬂwmﬁmasé?yless than about 200 nM Exanpl e

C ﬁ@mﬁah? Rvé}é E%’é@ﬁg&%@ﬂéﬁﬂ Rlid ﬁﬁﬁ§£@}¢ﬁﬁ§fe¥\ﬂe8 kit YRBKuiman

HW74a and wer e seeded day ~ before the
HMi&lg apd &co Blete@OOVheét gasvgeelutipin S?smbméff {Ap¢raltagn weGewrighed and

o R R G AT TEEHEZE) VB Rf’%%%?%@é CHAPS)

Thdi)héaﬁepver_egﬁxmvﬁﬁ)%mbfdﬂ@m ;E@ﬁk@ﬁ%ﬁﬂﬂ]/g(b@dcﬁ})a room temperature for

1 h;t:no[ﬁte%I fak Eensa)gn \{nggglg\gaébgq %;ce %thegerl ana éesgmﬂtnded n buffer

at § hidWeRSGBNCBNINAN I8 SidduRic tabid Gvas a8 @ed B dhcabeRBs and then mixed with
i ntracel | ular cal ci umresponse were nmeasured. An

congpaqundeeat oAb daln af & ub} dioagpesifc LHIdineaes ggteraigedhy thegorclgtion of
| di i

10@% n’ptélbcﬁgmyl t hgﬁ% rb (lensd Ee t o nvéﬁfmf %ni av ee%lant IE?:EI temiperature for

ovdreiglst W1H7a¢g1t5tlcab Blates 5@ rdentrdsgedtan a.ﬁ)O@muﬁ i@ aMl boweSH nicotinic

ac@Bv g’[i 61111&2 31? Ngnttu}gzosn a E%prqougt ﬁntﬁ%téogl ctOHntﬁr a%% ﬁ‘quf cmnpound
accoRisigz fohaiy @koUhasSROIMMLT hiesis 50 et or IEN. nivl sofe dnei®Piments, the
t han about 200 nM Exanpl e

compounds of the present invention have an 1Csy of less than about 50 uM, less than about 40
uM, less than about 30 uM, less than about 20 puM, less than about 10 pM, less than about 5
uM, less than about 1 uM, less than about 500 nM, less than 300 nM, or less than about 200

nM.

Example C
FLIPR assay

HEK293e cells transfected with human HM74a and Gq16 DNA were seeded the day
before the assay at 50,000 cells/well in 384-well plates. Cells were washed once with 1X
HBSS and incubated with FLIPR Calcium 3 (Molecular Devices) dye in 1X HBSS buffer
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10 cAWP assay CHO cells stably transfected with human
HW4a were seeded at 7,500 cells/well in a 96-well
wWebk@vasiors HAVMS F12 medi umwi th 10 % FBS. The pPEI/ESWa%071895
i ncubated overnight at 37 C and 5 % CO2. The test
conmpounds were prepared in a stinulation buffer
containing 1X HANKS 20 nmM HEPES, 5 pM forskolin, and
co e LDt Bl LR T PSRl St Baed o e
celipflate an@BOuoresaerice changeodteito ﬁ}aatmediﬁiecﬁnamdllﬂal%am rdij&lse were

cAMP | evel was assayed using . HitHunter I\/P XS assa
mefuged. (\magfevmmouf@c&corﬁ@séo i A 6 s OB gy or les.

In MInCONRRAAE, T Bl RRds & @ ipY@erlt QnVVRG ha@v@rgnr]@@ﬁ -of /l\ﬁs than
active compound according to this assay has an 1C50 of

abcaih SULML 5SS HpippbouedbuM, leps thamabosndSiod ntessttkan abhet 20 UM, less than

Vv n

abquggig (?esés% td%out? u%ﬁ@%ltﬁa{ﬂ eagg tH%I{][ %%)8%0 nM less than
300 i nordés titan@BoulvR 00 a¥s t han about 40 M Iess t han

about 30 M less than about 20 M | ess than about 10

M less than about 5 M less than about 1 M |ess
Exhfigr mbout 500 nM |ess than 300 nM or |ess than

about 200 nM For exanple, the conpound of Exanple 1
cANSassH | 50 of 20 nMin this assay. 25 Exanple E

Adi pROYdeBs Lthip Itrylﬁfe%teﬂ%ﬂlyhuﬁ{aﬁ aﬂnm%r@&e@wﬁh@@ delfsv@Min a
n Bio vveregggated at 7 X 10 4 cells/wel] in

96«9\%@&4& in BANSEEL2 Bedipe r“@ﬂpt §ateddPS dihe pletaiygssingigtedwh epight at

37 @btﬂpfp‘yt@éz 288 RYRDnP Uil dd Yetlayspal® ih ALEMIRSlbuffer containing 1X
gocyte maturation is assessed by the presence of

PEomdeHEBES & HM Eorgkelini avidd. @rmM éBMXr FE hgmetligglrom the cell
t opl.asm I | o t] cel | S N vvashe n
pla?%%ausggf{m&doveFen%dé‘”Hag (PRt Bt By AT S PRI Lo Mfon o
37 conmert vatognthe @AMID Mgyl as dSShydatle.dmlgnHﬁHﬁaM dMNIP XS assay kit
1% After

cont aj nj.n i na DVBO ¢ ntrati on, of
OEIRE SHIAC AP Binep R e BB P CAHRSHY P ROt HG DMSO
corfREr ARAARNE So n@@&c%?dﬂlg‘%dthiéﬁaﬁ hBead- IRObYofit AHS@Y or less.
Kit purchased from Zen-Bi o. % 2007/ 150026

In poy esb@ney 180 sompgysdy phhe é)r%@?ntsmvﬁmtiﬁﬁl ihgvegary Eesp [of less than
abddf %{f [, 01?%%&1 dagogfsrg n%’ag REOhaf AGE g& gﬁ;} Q0 tall 2bOR 40 UM, Tess

sanpl e I ons were ed on compoun
thah aboun B0 iudh 1¢sethah iabeut 6 UPVESs dantabaltd0 pAh lesadtaln\about 5 uM, less

s SRR v 8 TP o bl st e L, Fersahptuif. ror

atngﬁ’e ﬁ{e%ﬁ%uﬂd%\f%&rhlgél 1 havé 1@, drSoAnpfn th1§§§a§z han about
| ess t han out 5 M |ess than about 2 M | ess

than about 1 M |ess than about 500 nM [|ess than 300
Exipler | €ss than 200 nM , less than 100 nM or less

t han about 50 nM For exanple, the conpound of
Adipogyie lipolysimassarn |1 C50 of 100 nMin this assay.

Preadipocytes purchased from Zen Bio were plated at 8.7 X 10 * cells/well in 96-well
plates, differentiated for 14 days and mature adipocytes assayed during days 15 through 21.
Adipocyte maturation is assessed by the presence of rounded cells with large lipid droplets in
the cytoplasm. Following maturation, cells were washed and incubated overnight with IBMX
(100 uM) and various concentrations of compound diluted in assay buffer containing a final
DMSO concentration of 0.1%. After overnight culture, the glycerol concentration in the

supernatants was determined with the Lipolysis Assay Kit purchased from Zen-Bio.
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10

15

Various nodifications of the invention, in addition to

t hose described herein, will be 10 apparent to those
W@RiThsm®26 n the art fromthe foregoing descri pe@DOS2007/071895

Such nodifications are also intended to fall within

the scope of the appended clains. Each reference,

including all patent, patent applications, and
AbRHBILCat & 500 150411}@%% bfbpbnr%nﬂrtss&ngly&p&Icloﬁ&mr%n il the sample.
Incorporated herein by reference’inits entirety. 15

ICsglctamnipetions 1ETO 2BscPOTY LSABOTY @17111189@1 raleee o sDMISEN easgrols. An
I S: c X H...\
acth% /coéﬁoﬁ%g %@%‘aﬁ@% ttns hagéa%ll(\:eu 1€ gl(i P%\Ia%%%éo td ]0r lessg11 {\{nc:some

embédifaead thegoitpetie fof th\ﬁﬁfbﬁfséﬂt I’hvent&‘bndﬂsé‘l &dlds4 dﬂfeleSS mlcuncaablﬁso uM,
an optional hond; X is CR4aR5a or

les\thaiopiagyt Exmivb e s ame@ e .1%58 thegpbegit 41 4 léﬁéslan(adgoytnﬁoo nM,
les{ ﬁ‘&n @0@'111%{', @&gmn(z@@)nm ( Cféss@he%l fo meameg%arp%u{ ¥0 nM. For

substituted by 4, RLIi, wherein if mand
exaghpdg; ghelsgmpound of ﬁéﬂnrﬁe |1 dagan IQio @fsl OpinMan thipasadskyl , C2_i o

al kenyl, C2_io al kynyl, or Cy, wherein said G _io

al kyl , C2 10 al kenyl, or C2_io alkynyl is optionally

subgmiqu&trrwdlfwmidns of tl@ in@ntidy, nppddtidRLR thosRAeicsbévhliancin, will be

acet [ ajd... .

sorB S s R Ot lopPE el s Syifpigguigns are
alse uhatded tt ﬁﬂtmﬂmﬁ éretseabefdfdhe ﬁ:ﬁbeﬁdealdkaylhw Ha2h Gefarckenincluding all

pata—%a?%ﬁ ﬁ%g)r{tﬂ( s%%ég)ubpal Oal d" % %Xlg ';é%iﬁlr(%l%ﬁ&%rporated
hereih bEr&Ehean ith3@irand R 3b are | ndependent ly sel ected
fromH halo, G _6 alkyl, C2.6 al kenyl, C2.6 al kynyl,
Cl1_6 hal oal kyl, C _6 hydroxyal kyl, G _6 cyanoal kyl,
Cy', CN, N2, ORa, SRa, C(ORb, C(ONRRd, C(O OW
OC(O Rb, OC(O) NRRd, NRRd, NRC(O) Rb, NRC(O) NRRd,
NRC(O) ORa, S(O Rb, S(ONRRd, S(O 2Rb, NRS(O) 2Rb, and
S(O) 2NRRd, wherein said G _
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6 alkyl, C2_6 al kenyl, and C2_6 al kynyl are optionally
substituted with 1, 2, or 3 substitutents
w0 pabepsneent |y sel ected from Cy', CN, NO2, hal pCT/ORAN7/071895
SRa, C(ORb, C(ONRRd, C(OORa, OC(ORb, OC(O NRRd,
NRRd, NRC(O) Rb, NRC(O) NRRd, NRC(O) ORa, S(O) Rb,
S(O NRRd, S(O 2Rb, NRS(O 2Rb, and S(O) 2NRRd; R4a Rob
are i ndependent |y sel ected from H, hal o,
W@%éﬁhﬁ&}p .6 alkenyl, C2_6 alkynyl, G _6
1. hal 6&Dllny¢und©fF®1Th190dﬁ’ oxyal kyl, G _6 cyanoal kyl, Oy ,
CN, N2, ORrai SRai Rbl, C(ONR Rd', C(O)CRa',
OC( O Rn1, OC(O)NRR@}',\RRd NRc' C(O)Rbi,
NRc' C(O) NR Rdi NRc'X( O i, HS(O) Roi, S(O NR Rdi
S(O) 2Rb1INRLS( O 2Rbi, Nand (O2NRg' Rdi wherein said
Cl 6 al kyl, C2.6 al kegnyl, |[ang/ % al kynyl are
optionally 100 WD 430028 PCT/ US2007/ 071895
substituted with 1, 2, ¢r 3 substitutents
i ndependently selected £rom Cy2, CN, NO2, ORai SRa',
CCORb', CCONRRdi, C(QORa'", OC(ORb', OC(O NRLRdi,
NR Rdi, NRiIC(ORbi, NRc'C(ONR Rdi NR C(O) ORral,
S( O Rbi S(O) NR Rdi S(O)2RbI NR1S( O 2Rbi, and
endently sel ected
or Q%l(arrhac'g}%c 1y %dcglfRe@? salt@é pgo%g}gktﬁ%reé}d W elg al kynyl, Cl 6
haI Oddskad hneG))dl&,tes@(l@)tRbial bdB(O) NRC Rdi C(O) CRai,

@(@ 2Rb1 NRc' S(O) 2Rbi, and
%‘%C%R%r Rsaid c1_6 alkyl, C2.6 alkenyl,
anW@NﬁCmbl@RfWSbwrmR6bptl onal |y substituted with 1,
, |tu qnt end se]l ected from Cy2,
Chai sBaons Rl C op by R (BRI - epbel
su‘tg;t(l@)i 1, 2,6CH Qx BRE* Rﬂierelﬂ\l@‘ﬁn 'ﬁ‘al ,areb\!ﬁ{l@(t@ is,
O NRlel NR Rc' Rdi

NR'
SC G 2R s O R o) ok, SRS &t

a r i 1al kyl, C2_6
lké’i’fﬁ3 d @%&gﬁﬁﬁi bphi oﬁﬁlﬁ%ﬁfi‘ut@d Qgh Egi Qyéll Gk 1R N(IX R

SRalQpls @el@) RBIO, Cdl@é}{]éd gpg@getylgp@)@aezn smc@ymgzl is optionally

2 2
opt%@ 4}1%1 Q{%g%by% 5 Rb%nt O%%%aalk)m%? b&%ﬂﬁfaﬁi&%ﬂ Cis
halago O OB B S ENFOBIE NGy (DS EDNR S, or CIOIOR*

het g Qad k¥, ar&lﬁ@épeﬁdem selRid ff&)%{ BRI 2%, @1 9§1h<§]Yb2 o ARGHI, C,
optionally substituted by 1, 3,

alkg%&uétha@ﬁhkgl Cnd@ﬁ‘é@i‘d@lﬂ?t’lk G- s@faé‘?ﬁtﬂé’ét QW&N H3P ORGi SRE, C(O)R”,

C(@Nﬂwkﬁ c%@gabbg%i ’O%(%)éﬁ%b@ mﬁ%d'j NR%%RMN O?@am R

NRCQ{@»)RB@(OI&L}( WB%SQ&%M@((&[R& @MOPROBNR® R, wherein said Ci.
6 alwoé%%%ﬁg 05’\(&/6) ﬁg%a/%g@!%%w ngn%j‘g%ﬁl ?%F3 s%bs%tutents
indtpenreralyyptlectibfrem €3t yON, N§schadal QR SR GEOR®, C(O)NR°Rd C(O)OR?,
OC(O)R®, OC(O)NR°R?, NR°RY, NR°C(O)R®, NR°C(O)NRRY, NR°C(O)OR?, S(O)R”,
S(O)NRRY, S(O),R”, NR°S(O),R", and S(O),NR°R%;

R* R* R* and R’® are independently selected from H, halo, Cy alkyl, C,. alkenyl,
Ca.s alkynyl, Cy_¢ haloalkyl, C1.s hydroxyalkyl, Ci.¢ cyanoalkyl, Cy’, CN, NO,, OR", SR*,
C(O)R™, C(O)NR*'R¥, C(0)OR™, OC(O)R™, OC(O)NR*'RY, NR*'R*, NR*'C(O)R",
NRC!C(O)NR®'RY!, NR®'C(O)OR™, S(O)R”, S(O)NR*'RY, S(0),R™, NR°!'S(0),R", and
S(0);NR'R¥, wherein said C\. alkyl, C,. alkenyl, and C,.¢ alkynyl are optionally
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het er ocycl oal kyl , each optionally substituted by 1, 2,

3, 4 or 5 substituents independently selected from
wha000/150826 4 al kyl, C2_4 al kenyl, C2_4 al kynyl , PCi/U42007/071895

hal oal kyl, -(LB)ti- Cy3, CN, NO2, ORa4, SRa4,

C(O Rb4, C(ONRc4 Rd4, C(O) CRa4, OC(O Rb4,

OC(O) NRCARd4, NR 4Rd4, NRCAC(O Rb4, NRCAC(O) ORa4,

sub'éﬁtQ)eBQv‘hh 156 @r%‘%%ﬁ%ents%@p%ﬁ%ﬂy ?éi&teé(f@i?bﬁcéﬁdﬁoz @,

aré ind egen dent | }/ sel ecte from ar

SRhe@@B%lry‘(owya o8RRI Rat QEEDYRY' Bamw 'RYeNRAC(OR",
6] hb oy tie th 13, 1 cl 1
NR‘E{S i ﬁft’ﬁh’é@gbﬁ §@1{ S(b%ﬁ\lﬁ‘?R s@l)ﬁib R S(O&Rb_zf

uents i ndepende ect ed
S(Qa)lzNBﬂR £2_4 al kenyl, C2_4 al kynyl, G _4 hal oal kyl,

Ngf{ @]n_g ar %‘Fiaéé m&%ﬁi Cle a @{fﬂmfé@% &%y&%@?%%yl Miynyl,

Cu m(l@)uamzy RNRCEROR®, NROBE( SYBDRRY, S(0),R"",

NRs??S?& EID Oh@f@ ndWPfe SR é’%g Geh I%HYEEP%S%%%”M are

optianaly QibstButedNidith CH2 or €QbsTGtenShdePERIentG@GRcted HGHASY, CN, NO,,

ORandR SRR~ SN S06 RPEBE0 5 BT OB ROR] 535 M

NRall@domi W@(Ujmgﬁgﬁdﬁntlbw)@ﬂa]es(@wf BN 'REL S pRKY! |
G2,6 al kenyl, C2.6 al kynyl, and Cy2,

hal oal
NRWI%(P)éRn @QlS&g@VRGRaI kyl, C1 6 hal oal kyl, C2.6 al kenyl ,

or 1@2 afd R“ka\f@iﬁldeﬁeﬁdenﬂ "sél@ﬁ&i frdm ﬁﬂ@sctllgamyﬁ@z%ﬁ@nyl cz%

el cBRIOBIS Zp%tyiﬁtolif@nﬁ e S i S Bt ! GCOR"

k | cRypd2 ae a2
oc%\}lxﬂ@ &Y INRGR Eﬁ?@@waﬁi{%%oﬁ&@ NRonggkdc( O§)’€?§
S( 5(@QRO ﬁ@zwams@ :0) Rb5

S R RS b 88, SR oy

1, Ras4 andsuRsthuatseindapdedvetideticioy fwel lede, €04 hikpln{Ch, al@llYB Ca4

g By B SIS 2 P OEERIINERE AR ocor
ocammfwé |NR°3mdétbéR OB(O)RA] Nm3c<@ma3o smm“a S@NR“M S(O%R™,

anfi,:i@gﬁﬁy@ oal kyl al kyl, wherein said G _6 alkyl, C _6
yI,, C2_6 al kenyl, C2_6 al kynyl, aryl,
ﬁy cCgaink )@ly? TLIE a’lcdepemaérl)ﬂy srlbab@frgﬁmq}l Arkekyalryl, @ichohid Kytd
eteroaryl a ., cl oa a
e Gy R PR F NP BT r‘yréaﬂ&{lﬁuﬁ%ﬁ ingengpigpily

seliatétd fr(ﬁlyﬁe[ll@ clﬁmk@p C,. bal}:éaljyl @2_4_61k§1h}|k1y(|31| 4k}ﬁ|[0y1 kyl, 2P al &yl €N,
et eroar, e 4 clo ar ch1y d4 Ay dd
NChadEF gy sy ORI GR G FashoR cOP R AREAIN ™. NR“R:
NRS"@(@)libe mcgm)w CQ(Q@R%l é{i@bNRf@{d“GS(b@JR@”a bifd/é(oaz(ﬁacfﬁzd“

, wher ei n sai
aI k?y an@nCyaarﬁ é}}d@mn@wﬂy Sézcted gpwa@mlhet%qancbzcyeloawly‘m

hetbdcyRRikyP Rad éf)tl@ﬁ’ﬁk?@tshﬁsmu?&l Wit 11213, 4%r s3ubditueRis 1tﬁiependently
substituents i ndepéndently sel ected from hal o,

selegttgdhfrom logo. 1 aleleh b+ alkconyb Cak kikeiyl, Cgihabalkal, e, Ihﬂeroaryl
cycthib AR RuNEIEN ] on o orrarRal KR C¥)NRM¥R, C(0)OR™,
OC(O)RbG, OC(O)NRR% NR*R%, NR®C(O)R", NR®C(O)OR®, S(O)R", S(O)NR*R®,
S(0),R™, and S(O),NR*R%;
Q' and Q? are independently selected from O, S, NH, CH,, CO, CS, SO, SO,, OCH,,
SCH,, NHCH,, CH,CH,, COCH,, CONH, COO, SOCH,, SONH, SO,CH,, and SO,NH;
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NO2, ORa5, SRa5, C(O Rb5, C(O NR5Rd5 C(O) ORa5,

OC( O Rb5, OC(O) NR5Rd5 NR5RA5 NRc5C( O Rb5
WORS3CHOENRSRA5 NRo5C( O) ORa5, S(O) Rb5, S( O NRSRUBUS2007/071895

S(O) 2Rb5 NRo5S( 0 2Rb5, and S(O) 2NR5Rd5; Rb2, Rb3,

Rb4, Rb5, and Rb6 are independently selected fromH,

ClL 6 alkyl, G _6 haloalkyl, C2 6 alkenyl, C2 6

al kﬁ%d Raaa{ré/ lnde&ﬁ&énﬂ?ls&é(éted t{ﬂ(ﬁﬁ &r eal Mj(yl Cis haloalkyl C,.6 alkenyl,
het erocycl oal kyl, arylal'kyl, héteroaryl al kyl

C2.cylksyryhlakg Cal, kgperemead Chetaéwb &y6 hdetlkogl G daenymbre@siafiynyl is
opt(f\q"illE@r sgl'bstﬁut@ﬁ K¥ih 1 93_§ or @%lu‘t%ﬂ Kk 1nd%ngerﬁ]ilyl§9lgéﬂ:d St hglo Cis

cycloal k
alkpleCey a:lk:gncyl @als kdmyl, aGlylhaIOkdyyl C1 hhadeomalkyll al- J«;Manoalkyl Cy%, CN,

0”@#‘33% ATt OB Gk o QYRR TOLIAR Y bﬁﬂRd%d;lNRdR“
C(G)RAT, R~§R°ié:(§oik°51{%in?1kﬁlté(§y)r)k ins(cﬁ)t%ﬁ sm)NRl R® | E(?) »R”
NR gg)r@g@r%lg ( % Bes | oal kyl or et erocycl oal ky R

dently selected fromH, G _6 alkyl,
Cl Eaz,l'laaP @t Ry, anddR ﬁreahd@pﬂ)dlently CRcHd abkynyd ¢ alkiylt] ORY 2,

raigplieigl 5 iRginGr M bt SHAPHI bRt Testoaeion it gl

het@roarﬂflall@l c§cISd.lbﬁilkiluﬁfalt}&tekd&Siﬁﬁﬁla}dﬁl’difl| wheRlnaatdad fangmc,
hal q, al ky 6_al ken al kynyl

halﬂ%lmaqjm'lken@ Cgs ﬂ%wbﬁvacm/lpal%ﬁ heéeréajféln]é%q:r%ﬂcloa@l_grylalkyl,

het&lbla%lah@? cy@E\’ﬁglN e éaeﬁ%@)ééggﬁk 11%@2/%8 %}1%%%%& with OH,

cyap@w%gz d}@fp/ Orrdot arRedaky) g oarxiRbgeemy Rttyb Rugoalkyl or
PRa5, S(O) Rb5, S(O) NR5RA5, S(O) 2Rb5
NRcSS O 5 and S(O) 2NRo5Rd5; or R and Rd together
wi tR %nld@ ratt@n@mléer\mwlmt@dw%@mé? & aﬁli(ﬂcﬁedlaﬂ%ﬂm &24alkenyl,

Cz_% %lﬂrgfrli aallﬁ{i y p v&ﬁﬁglrgﬁles gL hecﬁks'[ﬁ QLC,X ﬁ%l?ﬁ%;%ﬁ}’d%z 695{11%5{ . or Cz 6 alkynyl is

ubst t ut ed tuen
opthmdkigp@hst@mtpdi yithd] Bt edrp rsgbstltuant@ 1nde])eneetml|yls§/lbqtectﬁmﬁ halo Cis

alkﬁlyg é’li(enlyﬁ-za a%{ljf%,r@,l )?glﬁlogg S/F %&r&x&%ﬁloﬁ&cya%@d Cy%, CN,
)G@Br @(O)W(SBMO)QE@ OR@RMQ)C@R{K? Rds Rcsts
R AR (e W e s B s
NRNBQ@)%R‘@)QB@O)MR@R@( O)2NR05Rd5 Rol and Rd' are
nal Bk 0" g fl afndendeleiy Sheharont gy oo

halmleylem Siangl, Cl.c Aloalyk vy, Gdlofiky1aheaabdeyll het@é’cy@lo@lk[ﬂ? aylalkyl,

or .6 al y I optional ly substituted wt
her§ourgTlig, g st RN St s
halbak®, cG m@nylabkydlkync}ﬁaﬁﬂ %kr&@ﬂﬂl; he@aaaﬁylahéf&swcloa@wrylalkyl
hal oal kyl 1 y rox cyanoalk

het@qaryla y é{(@y@g@kyl rb) NRB%@ y @(b@)\t%g 5v1th OH,
LR M%éﬁ@?% o e R o
hetgoeychrbS1; NRoSS( O 2Rb5, and S( O 2NRo5Rd5;

R® and R are independently selected from H, C, alkyl, Ci¢ haloalkyl, C,¢ alkenyl,
Cy.s alkynyl, and Cy?, wherein said C,4 alkyl, C\_¢ haloalkyl, C,.¢ alkenyl, or Cy.6 alkynyl is
optionally substituted with 1, 2, 3, 4, or 5 substituents independently selected from halo, C
alkyl, C,.6 alkenyl, C,.¢ alkynyl, C1. haloalkyl, C1.¢ hydroxyalkyl, C, cyanoalkyl, Cy*, CN,
NO,, OR™, SR®, C(O)R"®, C(O)NR“R®, C(0)OR®, OC(O)R"®, OC(O)NR*R®, NR*R®,
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or Rol and Rd' together wth the N atomto which they
are attached forma 4-, 5-, 6- or 7-nenbered

whedoenswye! oal kyl group optionally substitut edP@i/Ub2007/071895
2, or 3 substituents independently selected from
hal o, G _6 alkyl, C2_6 al kenyl, C2_6 al kynyl, C 6
hanaIkyI 0 6 hydroxyalkyl c 6 cyanoalkyl

NR%% mrst@g Rds osIi'lei:lis&x(g))kbdR @3 cqu @Mﬁé@

§R° ©05C( O) ORa5, S(O) Rb5, S( O) NRo5Rd5

559. 2%55%2 bR A N i SRR R REOARG 45 & or

7- dmlhtmgﬁdﬂryteroc@ozﬁkyl ardup rmpilqnaﬂys@saﬂutcginyﬂh 1, Aroyl3, substltuents
1ndﬁpeen86n SXIF ?cﬁ%?m%gll ké‘|6 'al yEt(.f rg &(%ﬁ&lo%k kyhylab¥6 ﬁ‘alllokaYkVI Cis

cyc oa

hydwewmm Oﬁhlk%lkﬂl Ryl CNV\N@E @Ri mﬁd CEORID CAORHTRTL_6

QR IO D R ke Rk, RRELIIR prAOpyRiRE,

NRAEl ©yarT, Y@Ky, IS(0)NBrat ‘O (@Rl NWSS(G@ERbs and S(O),NR®R%;

hetlggl %]g&l%%lﬁ epe@i%}ﬁgy 1 qC@}f}O%dQ Jé hajfyg éfrltéilf ltoa%gyl;v{iza alkenyl,

Co. @ﬁlkﬂ/rﬁ}ﬂ kel cyh e\melremasﬁml G:.sREYEIRARMbAkHYC, ¢ Aheal0ad d§9y6| aﬂwﬁ?I is
het erocycl oal or Roe and Rd2 together wth t

optignalhy ugStitpeed wﬂ%@ Safer artbIHHHS frtslﬁl?ﬁnéenaly selacted %Om 8?10 Cue
alkyt; @?M%x@ﬁ c@gaﬁmmlmiom&l @[prgmmx%%@ﬁ 1a0d6 &ﬁoa@{y@ Cy, CN,

d
NP R RS C ST 0B PRI CHOINR, R

bﬁ%‘(éﬂ@aﬁ\)ﬁdc @XNRQR*SKNWC b?d“o Smk@ab@h\lwf@{fdy kah
heterogr IaIk cloa Kyl al kyl’, and
NRhéK@thy%Mé%@kﬁRa wherein said CL 10 al kyl, Cl1_6

hal gal-kylq Rd%fg?%lg\llqﬁ?tﬁgi\l atocgfeoﬁwﬁh{f Ere aﬁgc)ﬁ%d orlin a 4 , 5-, 6-or

het er oary het erocyc
7-nivatteradaeier@ldydlkyl gl o0 FbiGOR2 @Jﬂﬁ@ﬂ LSISZ @@Wl@@ﬂ@%

1ndg%e%d9n%g:§%(lecq %&P nel eta%y?cé’ggl&%h “iy& al lﬁﬁrln?lli &1 dplgaliyl, Crg
hydxbioplkyl, Cirs 6yanedliod] Ryl CNaN@b, ORIF,\BRA], @q))kbin SYONRIRST,
AT AR BRI
NRélSl[l(h tGmIéﬂ TOHTW ,B(GNRRE, sﬁe)zai’s 1§R°58m)gé¥ ,add S(O),NR“R®;
7 2 an e
R e N I e
alkaﬂ}}r}( &1}§é|alkyff)_;tl £rylahdeyropyl, calydikyl, hﬁfe&fc?élbaylkyl waleQh&yﬂoawlalkyl,

cre by PRt AR iyt vl Ry bRy 1 fetaief>

alké@l djzgli]k%@ylairﬂlheter@imﬁ ﬁ%am@h Hﬁé{erocéaoaﬁkyladrylawi hetérdalalkyl,

het er oaryl,

cyq@@}%@&r@g@wyclo%l@l ks},(pptmﬁaé]tyép@apmdéylMH amino, halo, C;¢
alkGly €] Ol eyl | ary10lK 1h§ét@r65}§n/ﬁét%w§ml@l Is#mdnsyl or

optionally substltu ed wit am no
hetgiopyaloalkgh 6 hal oal kyl, aryl, arylal kyl, heteroaryl

het &' I@agr)ﬁl b Qfglﬂ:t’helﬂ\%ﬁl tﬂ@W&m & which they are attached form a 4-, 5-, 6- or
7-membered heterocycloalkyl group;

R and R® are independently selected from H, C; ;¢ alkyl, C, ¢ haloalkyl, Cy
alkenyl, C,. alkynyl, aryl, heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl,
cycloalkylalkyl, and heterocycloalkylalkyl, wherein said C;.19 alkyl, C,.¢ haloalkyl, Cs.
alkenyl, Cy.6 alkynyl, aryl, heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl,
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het er ocycl oal kyl ; or Roo and Rd4 together with the N

atomto which they are attached forma 4-, 5-, 6- or
wQ22eeiiweed het erocycl oal kyl group; Roy and RAIBCEDS2007/071895

i ndependently selected fromH, C1_10 alkyl, C _6

hal oal kyl, C2.6 al kenyl, C2_6 al kynyl, aryl,

heteroaryl, cycl oal kyl, heterocycl oal kyl, aryl al kyl,

cychc%'ile'Iacl’l@rl Ydbr ﬁEt%%kYClO&WH%@ llskéﬂt@hahbﬁlsubsﬁ%d w1th (l)H aming ha160 Cis

het er ocycl oal wherein Said kyl, G _
alkhlaCoahalkqmlkyl epyl, @rylalkklehqwroar@zh@eraw&aﬂvl cycdwlryl or

hetﬁ% , cycloal kyl, heterocycl oal kyl, aryl al kyl,
ter oaly I al kyl, cycl oal kyl al kyl or

het @Tlif%:gmil RS'A kdgyther wigh the & atph toowsith thes apsttadhad Saimaid: k-, 6- or

1 al kyl, G _6 hal oal kyl, aryl,
7 memqe%ﬁ]he efocﬁa?@%g%s het eroaryl al kyl , cycl oaI kyl, or

het m“ :amyﬁf“caed mgydp;en@mlmyecamroﬁdﬁ € ogelkhle€: mhdldrlkyheC,hl
ch

otk Tk St PRl £ ST st Mo g, Beg Rhivtatio,

cydldhﬂ@fﬂlﬁt}d,&llﬁﬂ hytemeycbaillgthlity omekdin Gid C;alkklyIC; ¢ Rilodkyl, C)
hal o

al kenyl , al k ., aryl
RSt ety e redrest Lol delbdiun Sy rgoantai
cydl‘tﬁt‘ll@ﬂdl’lé}ﬂ Yor &Et@l}&ycloﬂl&}@il@d|1§<()ﬂt1@ha{ﬂj/|subsﬁﬂﬁed with OH, amino, halo, Cy ¢
het erocycl oal kyl a wherein said Cl 10 al kyI ClL 6

alkplaoltakpfkyl el eﬂfylélkkleh%}?m@zh%‘?@W&?H&YI eyclogfiylor

hetRBERI QA yl cycl oal kyl, heter ocycl oal kyl , ar yI al kyl ,
heterogr adlk I cy cloalk | al k

het @fr%cwi Pearquqh@n \klgh the N %ml r%\ﬁ%Fh 5}12% ails gttpehgd Emgi 4 -, 6- or

7- ngﬂabe?é@hré@roc bficyl G ? al kyl, Cl1_6 hal oal kyl, aryl,
eter oar het er oarél al kyl, cycl oal

[, or
noleS ondbl ot mgtqpen@nﬂmﬁcmddrom N IIR Sy o G
t ch.t
alkgﬁﬁ B, 6%1%43}1 Jbrlé?cg%r)? ?{(& W%‘émﬁ&&%ﬁkﬁ a@ilé%y ??(telgﬁrﬁrlalkyl
Cyonl)cmlkydﬂﬂaﬂ |apd Q@tb@t}’qlcwﬂle'&hllwl,t\vheleln Qald @j-104lkgk Ops haloalkyl Crs

alk_gr%?, Ter! ﬁ&‘/ng)?lkyrprlj H&&%&r?%% é] 1@‘?1 %?ﬁé?ioing?g 'Qrﬁ'é%kgf‘ %‘l;t%airylalkyl
CycWBIKRODIA 2ERHE6cYPIOIKUBEY Dif opiFdin8BHsubstituied @ithIOHL; anmmnd hatp, Ci6
o SOl RS USRI by Sk e
hetaocwidaiidyl;e sal t t hereof, wher ein Xis N 3. The
COmp B SR bl % o YRR B g - 6o
7-rE@iReddN@teicydbakyNgloups 2, or phar maceutically
acclg‘gtaadb L& a?eailelepE:Qdee:nt se’lec\/\’iaefrro?nI IDI (>3<1 1|0 glkyld(_j'l ¢ haloalkyl, Cy
alkenyl, C,. alkynyl, aryl, heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl,
cycloalkylalkyl, and heterocycloalkylalkyl, wherein said C;.19 alkyl, C,.¢ haloalkyl, Cs.
alkenyl, C,.¢ alkynyl, aryl, heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl,
cycloalkylalkyl or heterocycloalkylalkyl is optionally substituted with OH, amino, halo, Ci.s
alkyl, Ci_¢ haloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, cycloalkyl, or
heterocycloalkyl;
or R% and R together with the N atom to which they are attached form a 4-, 5-, 6- or
7-membered heterocycloalkyl group;
L? is Cy4 alkylene optionally substituted with 1, 2, 3, 4 or 5 substituents
independently selected from OH, halo, —O-(C,4 alkyl), —~O-(C,_s haloalkyl), and amino;
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5. The conpound of claim1l or 2, or pharnmaceutically
acceptable salt thereof, wherein Xis GCM. 6. A
w@oovpasnee of any one of clains 1-5, or phar maceCr/UsabT/¢71895
acceptable salt thereof, wherein Yis CR3b 7. A
conmpound of any one of of clainms 1-5, or
phar maceutically acceptable salt thereof, wherein Y
IS @iMpor Band conpound of any one of of claims 1- 5, or
phar maceut’ical |y acceptable salt thereof, wherein Y
i s IN: P.9. anf rasapdensadently saigetadrfeonpf andhke pr ecedi ng
clains, or pharmaceutically acceptable salt thereof,
wherein R3a and R3b are independently selected fromH,
2. hal Bhe @omp6ural dylajm Cor Gharabdeaioylly,acialfe sultkhervgf, wh@ineX is N.
hal oal kyl, Cl1_6 hydroxyal kyl, Cy', ORa, SRa, S(O) Rb,
S(O) 2Rb, and NRRd, wherein said Cl 6 alkyl, C2.6
3. al kelmydompamdi dE21abm alok 9 ny phaanecoipillyanapthyc sl lﬂﬁtebi wthecbin X is
C with 51, 2, or 3 substitutents independently sel ected
Rftomcy', ON, N®2, halo, ORa, SRa, C(ORb, C(O) NRRd,
Cc(O ow OC(O)Rb OC(O) NRRd, NRRd, NRC(O) Rb,

SS%QS; (‘g%;gurégr‘ﬂ?%%gl QEI%F% Slg%ﬂceq&cgfg%% %}% hgg?ébe Sthsrejgy X is

CHt he preceding clains, or pharmaceutically acceptable
salt thereof, wher ei n R3a and R3b are independently
selected fromH, Cl1_6 alkyl, Cl_6 haloalkyl, 10 Cy',

5. ORag he$8ﬁ1 ol ddriRRhim 5(092 %%Bharﬁzﬂ:gut‘éﬁg cceﬂmé‘ &it 'fhel%gf QhvherkirbX is
al kyl is optl onal |y substituted 105 WD 2007/ 150026

C-MeT/ US2007/ 071895 with 1, 2, or 3 substitutents
i ndependently selected fromCy', C(ONRRd, C(O) ORa,
hal o, ORa, NRRd, NRC(O) NRRd, and NRCC(O Rb. 11. A

6. ¢ omb@gmﬁow of Yy aef gpinsHeS, or eheseticqvg catlly ajcpngablegplt thereof,

r tically acceptable salt thereof, wherein R3a

Wh%gl%gc{gyare i ndependently sel ected from H, hal o, C1 6

aIkyI al kenyl, C2_6 alkynyl, and Cl1_6
h I t he
a AQ% Iﬂ%und ]Oﬁ arP/ nan% gg‘?{ﬁ CE%%TS y agn pli?ng_%eJ u‘p cally chep%élee szﬁtd[herg)f

whtlhmﬁétst Mmherel n: at |east one of R3a and R3bis
selected fromCy'; Cy' is selected fromaryl,
heteroaryl, cycloal kyl, and heterocycl oal kyl, each

8. opt A@mabét_md of ifysdnic ol bBdaiimk 1t 5, &; phaymadsutidhlipsicedptable salt thereof,
hsub ents i ndependently selected fromhalo, Cl_4

WhgF .4 alkenyl, C2_4 alkynyl, Cl_4 hal oal kyl,
QIS (Pa4 SRa4, C(ORM C(O NRC4ARd4, and 10

OA compound of any one of the preceding claims, or pharmaceutically acceptable salt
thereof, wherein R** and R*® are independently selected from H, halo, C, alkyl, Cy.
alkenyl, C,.6 alkynyl, C¢ haloalkyl, C,s hydroxyalkyl, Cy', OR?, SR?, S(O)R", S(O),R", and
NR°RY, wherein said C,. alkyl, C,¢ alkenyl, and C,.¢ alkynyl are optionally substituted with
1,2, or 3 substitutents independently selected from Cy', CN, NO,, halo, OR?, SR*, C(O)R",
C(O)NR°R?, C(O)OR?, OC(O)R®, OC(O)NRR?, NR°RY, NR°C(O)R”, NR°C(O)NR°RY,
NR°C(O)OR?, S(O)R®, S(O)NR°R?, S(0),R®, NR°S(O),R", and S(O),NR°R*.

10. A compound of any one of the preceding claims, or pharmaceutically acceptable salt
thereof, wherein R** and R*" are independently selected from H, C, alkyl, C,¢ haloalkyl,
Cy', OR?, SR?, S(O)R”, S(O),R", and NR°R?, wherein said Cy.¢ alkyl is optionally substituted
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15

20

25

Cy3 is selected fromaryl, heteroaryl, cycloal kyl, and

het erocycl oal kyl , each optionally substituted with 1,
WQ@2003/1520r 5 substituents independently sel ecP€HUS200T071895

hal o, C1 4 alkyl, C2.4 alkenyl, C2.4 alkynyl, G _4

hal oal kyl , aryl, heteroaryl, CN, NO2, NRo6Rd6 ORa6,

and SRa6 15 13. A conpound of any one of the precedi ng
w1tﬁllaﬁ % 3 s%stl&%fs%%deﬁ@l 4eYecé8 %Hlt%gl @((ﬁﬁht’Rd fhalo

vvherel n at | east one I's selected from "’
0%@%%@@%(%& aBngf@@)Ryl wherein said Cl_6

al kyl is optionally substltuted wth 1, 2, or 3

substitutents independently selected from halo, ORa,
11. C( O\ MRRooun@OOMORae ONmR@recbm ®1NRRd,phzam@teNR€£®(a@)eRbble salt

0 n e
there?]f 'ror}uleegeelrlﬂ |caﬁﬁy az:r\%cr\ée %fn%y Self:ct%l’dg{t.)ont%E[‘(:éjrarelg’fé:1 6\/\%&? glz'ﬁ
alkartyllceamkymyiearﬂfcllaihaloalhyl. R 3bis -LA Cyi, wherein LAis
C 3 alkylene optionally substituted vvith 1 or 2
substitutents independently selected fromhal o, ORa,
12.andA c8Rpound 51 any @o b te pa:cedin@elyinone pb&nnaheltlpalemchpt@le salt
the 0§|W iQr pharmaceutically acceptable salt 25
tRer wherein: at least one of R3a and R 3b is
sel:&detaetobnﬁ:roﬁﬁ?a@nclﬁ%ada daeydcted\ﬂmef@jrn said G _3 alkyl is
sub ti.tu i th »and opti ubstl
Vit perdiuh RGN S FRERE G A idnatly
sut@ﬁatedamh 1|$E{a3, 41086 sWXRBRY lnﬂwaﬁltl?@i&ﬁzﬂﬁ&i h&1é, J@%Eﬂkyl 5:2 4
' 1s sel ecte r aryy , rpa cl,o . @N
okl o eerBat ey FIoBab n S bt T ¢ Gk oo N 1HOME el i Bhgnd
comrgnal |y subsi t ut ed by 1, 2, or 3 R3; R7 is, at each
occurrence i ndependently selected from Cy3 and

- LEOysselsted;feom sl helemargh eylvaddend heigropsidipg (cgeh Optlonaﬂy

subsluatua if b oRAK Qubsfucdts ﬁidgﬁ@nden@? séed K@Y halo, & 3
al kynyl €1 4 hal oal kyl, ORa S Rl

CN, 4,
alketpd) Gurema aﬁ&lO@(@ @%Zéileter%ﬂda @y3NOs N&e Recp&(i%( ﬁlﬁdo$ﬁ36

aryl, heteroaryl cycl oal kyl , and heterocycloalkyl
each optionally substituted w
13.subdcpmperd of PWo@ﬁ@ﬁH@WW%‘Fl@&SeQ} pﬁlﬁwwely @&ep@ble salt

the@ok ther&g aﬂieas@bﬂ%edf ; an@a{3 i @elgéf&wr@m @1€41k?laa|n@ al L‘Meh@ alkyl

ryl, heteroaryl
Wh@em saldomabuihig Oemonaﬂyswtéucﬂ ththé %)rOéééabSﬁglt%msanéﬁeend@nﬂy

| a tpd b
e R g R B PR e R PR
vvhereln said G _3 alkyl is substituted with Cy' and
14.. Op h&)ﬁd%?glﬁldnte Wk ﬁlg p\%c&ﬂné‘cl%ns or%ﬂgl%acelfﬁtcﬁ[};a%ceptable salt

epe
thereof wherein at least one of R** and R™ is -L*-Cy', wherein L* is C,; alkylene

optionally substituted with 1 or 2 substitutents independently selected from halo, OR®, and
SR".

15. A compound of any one of the preceding claims, or pharmaceutically acceptable salt
thercof, wherein:

at least one of R** and R* is selected from C.3 alkyl, wherein said Ci_; alkyl is
substituted with Cy' and optionally substituted with 1 or 2 substitutents independently
selected from halo, OR?, and SR?;
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30

15 selected fromhal o, ORa, and SRa; Cy' is selected
fromaryl and heteroaryl each substituted with R7 and
wopiorosmbké y subsituted by 1, 2, or 3 R8; R7 iBCT/HS$2007/071895
each occurrence, independently selected from Cy3 and
-LB-Cy3; R8 is, at each occurrence, independently
selected fromhalo, C1 4 alkyl, C2_4 al kenyl, 20 C2_4

al k@ﬂﬂs sel&kd%ro’ﬁ%r%l?h&éﬁjoarz%cl&%d a%éero kygeQ)hRM

i's se ected from
sutahtytedan@ Inest2dt sad 9pt10nelé3cwb@ptt¢ddxvdl IZyorsM%St ituted with

i oy il oo Qeupn LAYl Sp L CRER ES o (e oegT o

Cl R'is Walewlokwrrenair yidﬁpehé@@v@decyd:cl fr@Nhalhm,4 aNiRb 6 Rd 6lkenyl,

Cz??_})ﬁ%ﬂgl%] thR%E fjhar ﬁaceu??%)%lh’e@cce ! Pé EE%ORM

and her eof , wher ei n at | east one of R3a and R 3b |s
sel ed f

S CEETif SRl R ity AR, R néle Ssdoatif ! Shionaty
substifuted vithrl, 2, 33 W8 b istikstigbiits indaghapang eeﬂédtgd fr@0 hsle] @Ctaligl, Cy4

o aroagit CydBalb o ek RBTaTScyar SA ) Oraadm S

substituted with 1 or 2 R7 and optionally subsituted

by 1, 2, or R8; R7.is, at. ch occurren
167 Y rbiseRhafitio] Saiedt 8 BiseBiines S PhE e geallyggere sl
the200 7WHHAB26 PCT/ US2007/ 071895 R8 is, at each

occurrence, .|.ndepepde sel e from hal 0
al K3flleasiepe pf B waﬁ& is eie f?daﬁ%y Wll?r%F%%Pkayléﬁ\l

sthed %‘Cy ﬁ%‘uoﬁi(lg))sﬁibéltmﬂd@ﬂﬁlm&}bstﬂ{m@ntg@} itly

Cy3 is select eq fromaryl, heteroaryl, cycloal kyl,
Sel%ﬂf%@%%t%% . each optionally 5 substituted

Wit Oy'Sis sefocted frofn 841 a";‘ld?nb'tl@fotaf}ll H&Hts%shfh%%ﬂﬁ@%mb&onally

selected fromhalo, G 4 alkyl, C2_4 alkenyl,
subgitwtgchy 1. 20ar ¥R Kal oal kyl, aryl, heteroaryl, CN, N2,

NRERAQ a%%ﬁ’ocaﬂgn%@eﬁdeﬂﬁyggém&“ﬁ’&n ok afay_ongof the

pr ecedl ng cl ains rmaceutical |y accept abl e sal t
t heR gigfat cagheeairrgnce Gldamenﬂ@éls'tselmﬁ@i fesim Pga, @rchlifRl, 3h+ pkenyl,

Co. i 91 %:1 4%@8%&%@&@%%134 90)9 @Rdalaha b&é)%)Ra4

i'tute 2 an obtl nal'l'y stltute
and/vlth 1 or 2 substitutents |ndependently seI ected from

hal 83/3 is%%cte%%msﬁgfll; and heteroaryl, each optionally substituted with 1, 2, 3, 4 or
5 substituents independently selected from halo, C;.4 alkyl, C,.4 alkenyl, C,.4 alkynyl, C;4
haloalkyl, aryl, heteroaryl, CN, NO,, NR“R%, OR™, and SR*.

17. A compound of any one of the preceding claims, or pharmaceutically acceptable salt
thercof, wherein:

at least one of R** and R* is selected from C.3 alkyl, wherein said C_; alkyl is
substituted with -O-Cy” and optionally substituted with 1 or 2 substitutents independently
selected from halo, OR?, and SR?;

Cy” is selected from aryl, heteroaryl, cycloalkyl, and heterocycloalkyl, each
substituted with 1 or 2 R” and optionally subsituted by 1, 2, or 3 R®;

R’ is, at each occurrence, independently selected from Cy® and —L*-Cy’;
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Cy2 is selected fromaryl and heteroaryl, each

substituted with Cy3 and optionally subsituted by 1,
wWQ200015@2R8; 15 R8 is, at each occurrence, PCT/US2007/071895

i ndependently selected fromhalo, G _4 alkyl, C2.4

al kenyl, C2.4 alkynyl, Cl_4 haloal kyl, CN, NO2, ORa4,

SRa4, C(ORM C(O NRCARd4, and C(O ORa4; and Cy3 is

Se 'bﬁWs ed eic‘él%%ﬁ‘fe}{ée ﬁﬁ@peﬂ@én@l&@@ié&éd fr@rﬁ‘i—lﬁo O(E’ 3W|d2¥ alkenyl,

substituted wt R%u Ll;n .
czmamyéﬁdemlpgakslecw@d GR: rﬁRﬁaC@) caomqﬂ a@p C4O)OR™;
(ﬁl kenyl, C2_4 alkynyl, C _4 20 hal oal kyl, aryl,
eteroaryl “CN, N2, NRo6Rd6 ORa6, and SRa6 19. A
co n@y) us d:l@tedefmyn apke hfcjéroaﬂyb cpﬂ(mlgdu ang hete@icyadqalkyt, each 0pt1onally

su‘t!rs)!1 U e??ﬂl%%tgb’ @ lo}[ ; 5% gﬁtel% n%gpe%denﬂ& sé]?crtgcp ffrOm m% r(?ll 44 kgl Coy

alkm}fhmdlaﬂ@nyj] @i mmamyl ,anammrmqn | @AING:,, amf:%i ama % ambSR™.

t hereof, wherein RL is Hor Cl-lo alkyl. 21. A

conpound of any one of the preceding clains, or
18phaAWmmaumhoﬁmbynaoééppabb@nnghm,@hmmemeHMhemammmbMSMt
theidst R s C o alkyl. 22. A conpound of any one of the

ereof, wh rem

precedi hg cl ai ms, or pharmaceutically acceptable salt

t heatéat, oneheRFiand R iRleldcged@or @l Katkyl.opicramsdid ¢, 5 alkyl is

SRR e e B b, S DS kS Biten RSy

sel@%dfﬂdﬁﬁiha\l@@@ogﬂdm026 PCT/ US2007/ 071895 23. A

phge Qgelﬁ%;eéim ﬁa@g ftafﬂ%@’f égglfsd5ftﬁ@?%8ftﬁdq§{d&pﬂonaﬂy

substeatB by B 2Dt yR®; Or pentyl 24. A conpound of any one of
the preceding clains, or pharmaceutical |y acce

sal K IS SHRUGFCuTAE: EIAPRITE SHse frey arle, © @alky? & alkeny,
Co. Dﬁkﬁ@h Ky, halBilkACENYNONIR ™, 2R, &(GRIDOUINBIRERYd O OR;

the preeceding ciainms, or phar maceutically acceptable
andsg| t  t hereof, wherein R2 is hal 0, cyano, or G

hal @@l 15¥élect£§ronﬁa&%%@@%agﬁ e@&yoﬁleﬁalgffsuﬁslﬁﬁltﬂ \@1@1??'2”@ 4 or

claims, or pharmacCeutically acceptabl é sal t her eof |

5 syllstituenth indgpandentiaisgleased m halboal deliyl, Q7 alkﬁl%{ﬁﬂp_@lﬂﬂ’dyloﬁl 4
hal @iy 0RO Jter%eﬂ?l BRE z,elﬁ'l?%fidw(')ﬁ% ang [_sé@shaf maceutical |y

accep wher el n is Br, or CF3.
28. A corrpound of any one of the precedi ng cl ai ns, or

19. pha.é%l%ﬁé{gd 0?%)/“% of fiRd mg%%'e dn%@!n&ns or arr%gc;sﬁt{c\é@/ acceptable salt

oun
thejpofe eérdicingl Gl-60nsalkyd)-. phar maceut i cal I y acceptable salt

20. A compound of any one of the preceding claims, or pharmaceutically acceptable salt

thereof, wherein R" is H or Cy_1o alkyl.

21. A compound of any one of the preceding claims, or pharmaceutically acceptable salt

thereof, wherein —L-R" is C1.j alkyl.
22. A compound of any one of the preceding claims, or pharmaceutically acceptable salt

thereof, wherein —L-R' is Cs.7 alkyl optionally susbstituted with 1, 2, 3, 4 or 5 substitutents
cach independent selected from halo, cycloalkyl, OH, and CN.
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thereof, wherein R2 is Br. 30. A conpound of any one
of the preceding clains, or pharmaceutically

waeweps®ké e salt thereof, wherein R2 is C. 3BCT/BS2007/071895
conpound of claim 11, or pharmaceutically acceptable
salt thereof, having Formula Ila or IIb: NNN NN R3a
HN'" H NNA\NN/R /R NNONNLL Ilallb.

23.1092 g R d/o} %Qpc%@ Pt /pkbecfiy élQiKéS&%harégceuﬁ%ale%&%ﬂQsalt

of claim31, or phar maceutl cal |y acceptable sal
theltehfewb@ﬁn%rléblﬁqu_pm@ylo 18 alkylene; R3a is H, hal o,

Cl.6 alkyl, C2_6 alkenyl, C2 6 al kynyl, or Cl-6

hal oal kyl ; and R2 is hal o or Cl hal oal kyl. 33. The
24.co n@@umﬂomﬂ of higi ame Df the rprqnhftingr@l@iwt drpbdrinyceacalbptablge salt

ther] gfl wﬁ:rﬁlg%ﬁ haloh%\%/ra{n&gr%l 13foa F‘ora ¢ engi[ N. R3a 1 N N R2

e aim 33, or
pharmaceutical ly accept abl e sal t thereof, wherein

- L- S susbS|tuted ith 2
2551 Regniailof ot oo Ealht dritied bt Labisitagpe S
thefebWhdreih ®? iClyatd, 0@dnsydr,C, Gklpalayld CN; R2 is halo or Cl

hal oal kyl ; and R3a is selected fromH, Cl1_6 alkyl,

Cl1_6 hal oal kyl, Cy', ORa, SRa, S(ORb, S(O 2Rb, and

26. A compound of any one of the preceding claims, or pharmaceutically acceptable salt

thereof, wherein R? is halo or C; haloalkyl.

27. A compound of any one of the preceding claims, or pharmaceutically acceptable salt

thereof, wherein R? is Br, or CF;.

28. A compound of any one of the preceding claims, or pharmaceutically acceptable salt

thereof, wherein R” is Br or CL.

29. A compound of any one of the preceding claims, or pharmaceutically acceptable salt

thereof, wherein R? is Br.

30. A compound of any one of the preceding claims, or pharmaceutically acceptable salt

thereof, wherein R is CL

31. A compound of claim 1, or pharmaceutically acceptable salt thereof, having Formula ITa
or IIb:
N—N N~—N
\ [
N AN N
N 2 N 2
J\ | )—r | )—R
07y N 07Ny N
| |
L L
| |
R1 R1
Ila b
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NRRd, wherein said Cl.6 alkyl is optionally
substituted with 1, 2, or 3 substitutents

wo pabepsneent |y sel ected from Cy', C(O NRRd, C(E)1IR82007/071895
hal o, ORa, NRRd, NRC(O) NRRd, and NRCC(O Rb. 35. The
conpound of claim 33, or pharmaceutically acceptable
salt thereof, wherein -L-Rl is C2_6 al kyl optionally
susbstituted with 1, 2, 3, 4 or 5 halo; R2 is halo;
and R3a is selected fromH Cl1_3 alkyl and Cl1.3

32.nal dappdundd6claihal, copheuusmaticly edceritapieFalt thgreof, wherein:
ph oy acceptable salt thereof, having
Fo:’riirm%?éz;\1 %liqg%l >110 WO 2007/ 150026 PCT/ US2007/ 071895 N
- N R* 4 HNtaN, Cf.s 8RyIGCN dikenyl, Ris 4lkiyl, or 87 haldrékytampound
of gla rmaceutically acceptable salt
théﬁeo g%mhc ﬁmﬁﬁﬁﬁ is Cl1-7 alkyl optionally
susbstltuted with 1 2, 3, 4 or 5 substitutents each

53,y oSS D To rh AT baPiey e e ko Gt

Hap,f claim11, or pharmaceutically acceptable salt

thereof, having Formulg _llla: R83b / NNNNR2 ONCN
L RL Illa. 39. The c nd of claim 38, or
pharmaceutical ly ag sal H t hereof , wherein:

N

|

L

|

R1

IIal.

34, The compound of claim 33, or pharmaceutically acceptable salt thereof, wherein

—L-R' is Cy.7alkyl optionally susbstituted with 1, 2, 3, 4 or 5 substitutents each
independent selected from halo, cycloalkyl, OH, and CN;

R? is halo or C, haloalkyl; and

R** is selected from H, C alkyl, C. haloalkyl, Cy', OR?, SR?, S(O)R®, S(O),R", and
NR°RY, wherein said Cy alkyl is optionally substituted with 1, 2, or 3 substitutents
independently selected from Cy', C(O)NRRY, C(O)OR?, halo, OR®, NR°RY, NR°C(O)NR°R",
and NR°C(O)R".

35.  The compound of claim 33, or pharmaceutically acceptable salt thereof, wherein
~L-R' is Cy.¢alkyl optionally susbstituted with 1, 2, 3, 4 or 5 halo; R* is halo; and R** is

selected from H, C,_; alkyl and C;_3 haloalkyl.

36. The compound of claim 1, or pharmaceutically acceptable salt thereof, having Formula

IIb1:
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-L-R is C3_7 alkyl optionally susbstituted with 1, 2,
3, 4 or 5 substitutents each independent selected

wo e@mibmb®, cycl oal kyl, OH, and CN;, R2 i s hal oP@F/UE007/071895
hal oal kyl ; and R3b is selected fromH, C _6 alkyl,
G _6 haloalkyl, C', ORa, SRa, S(ORb, S(O 2Rb, and
NRRd, wherein sald O 6 alkyl is optionally
substituted with 1, 2n—0g 3 substitutents
i ndependent |y sel ect&d f{{iom Oy, C(ONRRd, (O CRa,
hal o, ORa, NRRd, NRC(Q , Nand NRC(O)Rb 111 WO
2007/ 150026 PCT/ US2007y0718 5 0. g'he conpound of
claim 38 or 39, or phagnmac IIy accept abl e salt
thereof, wherein wh&reim™ L W is C2_6 alkyl
optlonally susbstituted ith 1, 2, 3, 4 or 5 halo; R2
is halo; and R3b is sel gcted froan G _3 alkyl and
Cl 3 hal oal kyl. 41. The npound of claim 1l sel ected
from 6-pentyl-8- (trifluohgpethyl) 6, 9-di hydr o-5H [
1,2,4]triazolo[3,4-i]purin - one,
6 butyl 8- (trlfluoronethyl) 6, 9- dlhydro 5H—[

2¥%%$r|a29{ purin-5-one; 6-buty
e ompoyR qf1c ﬁg,dgépmﬁcelélcéély&?w%a%th'e_l'_e?f wherin —-L-R" is
C. J-algyllbbﬁdﬁﬂaﬂ? @dsBs{tﬁutéd witpura, 8; bor mesm&em @c{m-nﬁl'epﬁﬂéwsel@eted
4]tr5azolo hdoﬂﬁ#rln - one;
1

i h
frog_hgag %loslkﬂu@vl ané C@ﬁ dnfiRaisdaisierC
1,2,4]triazolo[3,4-i]purin-5-one; 10
8- MOmJG but yl - 3- et hyl - 6, 9-di hydr o- 5H [
38.1, 2Theqopipgyin Qf [chim 1 gr @ﬁ@l@%ﬁ@weﬂy@cceptablmaa ihstest potrg/farpula
mo-di hydro-5 H-tetrazolo [5,1-i]purin-5 -one;
2- br ono- 4- pentyl - 8- phenyl - 1, 4-di hydr o- SH |

1,2,4]triazol o[ 5, 1-®R¥PQuri n- 5- one;
2-bronn-8-nethy|-4-pé§yy+N1,4-dihydro-SH—[
i .

1,2,4]triazolo[5,1-i] -5-0
2- br ono- 4- pent yl - 8- pyridi
1,2,4]triazol o[ 5, 1- i]puP‘in 5fjoney,_15,
2- bronn 4- pentyl - 8- pyri I/ 4-di hydr o- SH- [
1,2,4]triazol o[ 5, 1- |]Bur|m+5 one; 8-brono-3
- et hyl - 6- pent yl - 6, 9- di hydr o- SH[
1,2,4]triazolo[3,4-i]puri¢=5-one;
8- benzyl - 2- br ono- 4- pent yl gk, 4-di hydro-SH-[ 1, 2, 4] tri azo
| o[ 5, 1-i] purin-5-one;
2-br ono- 4- pent y! - 8- pyri mi di4-yl - 1, 4- di hydr o- SH[
1, 2 4]triazol o[ 5, 1-i] purin-5 -one 8- br onD- 6- pentyl -3
r|n1d|n 4-y| -6, 9-di hydr o- 5H

39. 1, ZTIZH GOPPYYKi qu@Ha 3§]06Q qrppa@utleeﬂ]é( acceppgble salt thereof, wherein:

2- bl@@rs‘bﬁﬁﬂt&b’cgm%naﬁ rshdostaic@ BNy b)3; 3 oft s didddifcRrs Shknl

1,2,4]triazolo purin-5- one; 8-brono-6-pentyl-3

indefpangri F@J%ﬁﬁ@rﬁ&%w? gl Rytiaed 6N [
1, 2p%) hhib R el Rlichiét;ish@ur i n- 5-

R is selected from H, C6 alkyl, C1.¢ haloalkyl, Cy', OR?, SR®, S(O)R®, S(O),R", and

K1 4 d hydr 0- 5H [

NR°RY, wherein said Cy. alkyl is optionally substituted with 1, 2, or 3 substitutents
independently selected from Cy', C(O)NR°RY, C(O)OR?, halo, OR®, NR°R¢, NR°C(O)NR°R?,
and NR°C(O)R".
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one; 8-chl oro-6-pentyl-3

-pyri mdin-4-yl -6, 9-di hydr o- SH [
wa2@74%w0eé azol o[ 3,4-i ] purin-5-one 25 trifl uorpEUESBDEY71895

2-chl oro- 8- et hyl - 4- pentyl - 1, 4- di hydr o- SH |

1,2,4]triazol o[ 5,1-i]purin-5-o0ne;

2-chl or o- 4- pent yl - 8- pyr|n1d|n 4-yl -1, 4-di hydr o- SH [

40 1, 2Th4:] ctoﬁ%)gﬁﬂza cﬁ [cﬁm]r 38 LPy. ppl"ﬁanﬁ&%utlgaﬁ& Eulh E@E@@%tﬁér@of w%erem

- OX ag I azol
wh(g@y |—L jR 48 Gi. dﬁy@/ﬂ th@mpllmsbstltuted w1th 1 2 3,40r5 halo R” is halo; and R™

5-
s S%I-‘l’ft "-1%%‘&‘% 5 3%&%153531; %@%ﬁ%‘lgyzlm ogey| )ethyl ] - 4-butyl -
hl oro- 1, 4- dlhydro SH [ 1,2,4]triazolo[5,1-i]purin- 5

X 007/ 1500 CT/ US2007/ 071895
2 Bﬁgﬁgnwoggi%‘ggnﬁfgmbyrfénn 4-yl phenoxy) net hyl ] -1, 4-

di roypkmeA-BHtrjfluoyndef iyl @ 2-dihg{iio - SH-{ 1, hditriazebF oA Epurin-5-one;

L hPTRR B St GRS A i s
yI )mﬁltﬁ%m]:mymetﬂﬂhorameﬂiﬂb@B)l-dlh}l'dk@SHE{1 2,4]triazolo[3,4-i]purin-5-

- br ono- 4- but yl - 8-[ (4- pyri di n- 3- yIphenoxy)nethyI] 1, 4-
Onedlhydro SH [1,2,4]triazol o[5,1-i]purin-5-one

t1 r |2 g- ﬂil??bmlt%@rdlhﬁr@sng 244fjtﬁ@ﬂild{|3 4% pdriflishyndy 0- 5 H- [
razo
2- Br B A: lgﬂI 2 élhmstbﬁﬁ L 214 Hlaa?lﬂwr%p%w pre:
VR &bﬁlﬁl@&@d@[ éetiiyl'—d @—Hfh‘yﬁ‘ro%H Pln234 trlazolo 3 4- H_)urm 5-one;
hyd

-chl oro-8

P B p -GS A irgoloHel S one
- B QRGO )Ji‘ éo'hény@ N leylhydrcl 5&@'2%@1&%’15{5 rIl' g{urm 5-one;

2, 4]tr|azo - One;
ch?] -rpmosy- Ip‘retbﬁyﬁ} penjyl-4 4d¢11hybjp-éH5[|—L|,.2 4 trlazolo[)g 1-i]purin-5-one;

rret ﬁr)]?{n 4%91 3%{11& Lﬁ_ylrl' DNty 8% (1, 821RE208 O RRRIYA -oi2;
1, 2- ur])mp+4alzemt}d}|83)yﬂid1n]3pylrh frdhydmesH-[1,2,4]triazolo[5,1-1]purin-5-one;
8-
?%%P%a?o@@%g%tﬁ]%g ? h cMg Sﬁoﬁ %121201%[3 4:-1 purln 550ne
0)&3]961&}{1 -J-bromo-4 pentyl 1 4 d1hydr0 SH-[1,2, 4 trlazolo 5,1- 1pur1n 5-one;
azol o[.3, 4 6 anen 5
o 7 Bhee R o Eprﬂéb% XSRS S o
1 R-Bbinoicageatydp %yﬁmllc]lﬂ%lryl-lﬁ%lbmo 5H-[1,2,4]triazolo[3,4-i]purin-5-one;

2{ &?W?aéﬁaf}’iﬁétr&{] %lﬁ%}}’ﬂygl dglﬁir dSII-PEIIdJ Z?Jtrlazgf-o[S 1-i]purin-5-

on@ br ono- 6- ( 3- net hyl butyl) -6, 9- dlhydro SH [
1 2,4]triazolo

2. Bhehon: HFé‘%%r(ﬁkﬂ“GEPHl?t%’l)t@? i gBt iy} fltriazolol3 d-Jpurin-5-
On% 4-di hydro-5H [ 1,2,4]triazolo[5,1-i]purin- 5 -one;

2- brefero@-neatyhry tpyrmidin-g-yk6 Ordihydieyp B bAhirigzolol . 4dipHyid opne
triftdbdabekate, 4] triazol o[ 5, 1-

2-chloro-8-methyl-4-pentyl-1,4-dihydro-5H-[1,2,4]triazolo[ 5, 1 -i]purin-5-one;

PNRENREN

2-chloro-4-pentyl-8-pyrimidin-4-yl-1,4-dihydro-5H-[1,2,4]triazolo[5,1-i]purin-5-one
trifluoroacetate;

8-[2-(3-benzyl-1,2,4-oxadiazol-5-yl)ethyl]-2-bromo-4-butyl-1,4-dihydro-SH-
[1,2,4]triazolo[5,1-1]purin-5-one;

8-[2-(3-benzyl-1,2,4-oxadiazol-5-yl)ethyl]-4-butyl-2-chloro-1,4-dihydro-5H-
[1,2,4]triazolo[5,1-1]purin-5-one;
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iJpurin-5 -one; 2 -bronp-8 -nmethyl-4-(3,3,3
-trifluoropropyl)- 1,4-dihydro-5 HJ[ 1,2,4]triazolo

W@ 2007150026 ] puri n- 5- one; PCT/US2007/071895
2- brono-4-(4-fluorobutyl)-8-nethyl -1, 4-di hydro- SH [
1,2,4]triazolo [5, 1 -i]Jpurin-5 -one; 25
2-brono-4-(5-fluoropentyl)-8-nethyl-1, 4-di hydro- SH |

1, 2. i | 4-(3
L 2 SLREL R Loy o0 o
[144]2rla¢]>lOEﬁ hﬂmmm §-sne triflupropastatas - 5 - one; brono-4-butyl -

i 2%55118 Iﬂ)?gyclx 4 S’I'jiﬁiadrgllm%ﬂrfégglalz_tlo 5, 1 i]purin-8-

tr| azolo
yl)mbmom}bmhdwt Ycarbitrifed - hydr oxyphenyl ) - 1, 4 - di hydro-5

2. 414
o Golmsin S kBB Rty v o- 5
(1,24 trdaz@lof, t-ip@ios-ond Gifludroadelquyri n-5 - one; 113 WO
2007/ 150026 /U 007/.0Q7189
S B ORB A B AN o ARSI WS o o- 5
1 2- lélrbhlea&ijlQE[ Dethyl 1, 4DJdﬂ1Iym'05-H pin®4 tréaadliof 5, 1-i]purin-5-one;

) br‘%}%% ?*XYJ[%WQIS W‘E&PW%%@ ﬁ%m@ﬁ?ﬂﬁ%&ﬁ ?SI&I’ ly

ac @@bﬁblsem&aym pﬂ@pylaozf dlhﬂfcﬂo - Q%ﬁ&k@lb[@ﬂ i}lﬁﬁiﬁfﬂ SieNd
a conpound | east

oné b%ﬂa%r%@e&m@aﬂrly“ 3@&@&%[1@2 %gralz‘?leﬁé I ﬂ@lﬂnAS RSt hod
of gmdbathdagl- B‘MZ&%I%@&H&&B SEIO1TRI4] §ia£tgo[9 qqqlﬁ&lwsn&le

said HW4a receptor with a conp ound any one of

cl di-breme-Grigobayl- 6474dlhym%r5ﬁe&1Hddtrmol@[ﬁdrlﬂﬁums 5\m§r ei n
Salsd SRaMb %tdxegm @,z?q%&glbm ﬁlﬁln-e%7ﬁje§mqtagénﬁﬁeeat i ng

a |sease in , Wherei'n said disease is

s Steb RO S ﬁlﬂupiwmylﬁéc7e¢1hmro SHdmprilteiergol[3.4-i]purin-5-one;
adm B b NGk Red Rl 'dﬁlg oS5t 10T, ﬂﬂﬁ%m@%l Murin:S-one;

ef fective
t 0 8liromd&-(3Thehyteathlod, 9ed1hyﬂlr<a61‘h (43, 4\]m@:cOé0[B1 4shxudndrcs1e,ase

s %ﬁ'ré%%%a}n?tgylvﬂ QI 4 %%Yuo}o% tg/@l 2r g%gdro%%s 1 24 Z trlazgig 5,1-i]purin-

erern
Sodysllpl dem a, highly-active anti -

2-bromo-8-methyl-4-(5,5,5-trifluoropentyl)-1,4-dihydro-5H-[1,2,4]triazolo[ 5,1 -
i]purin-5-one;

2-bromo-8-methyl-4-(3,3,3-trifluoropropyl)-1,4-dihydro-SH-[1,2,4]triazolo[5,1-
i]purin-5-one;

2-bromo-4-(4-fluorobutyl)-8-methyl-1,4-dihydro-SH-[1,2,4]triazolo[5,1-i]purin-5-one;

2-bromo-4-(5-fluoropentyl)-8-methyl-1,4-dihydro-5SH-[1,2,4]triazolo[5,1-i]purin-5-
one;

2-bromo-4-(3-fluoropropyl)-8-methyl-1,4-dihydro-5SH-[1,2,4]triazolo[5,1-i]purin-5-
one;

bromo-4-butyl-8-(4-methoxyphenyl)-1,4-dihydro-5SH-[1,2,4]triazolo[5,1-i]purin-5-
one;

2-bromo-4-butyl-8-(4-hydroxyphenyl)-1,4-dihydro-SH-[1,2,4]triazolo[5,1-i]purin-5-
one;

2-bromo-4-butyl-8-(4-methoxybenzyl)-1,4-dihydro-5H-[1,2,4]triazolo[ 5,1 -i]purin-5-

one;
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retroviral therapy (HAART)-associ ated |ipodystrophy,

insulin resistance, diabetes, netabolic syndrone,
w@rdvens®es er osi s, coronary heart di sease, str ORET/US2007/071895

obesity, elevated body nmass index (BM), elevated

wai st circunference, non-alcoholic fatty liver

di sease, hepatic steatosis, or hypertension. 114

2-bromo-4-butyl-8-(4-hydroxybenzyl)-1,4-dihydro-5H-[1,2,4]triazolo[ 5, 1-i]purin-5-
one; and

2-bromo-4-butyl-8-(methoxymethyl)-1,4-dihydro-5H-[1,2,4]triazolo[ 5, 1 -i]purin-5-
one,

or pharmaceutically acceptable salt thereof.

42. A composition comprising a compound of any one of claims 1 to 41 and at least one

pharmaceutically acceptable carrier.

43. A method of modulating HM74a receptor comprising contacting said HM74a receptor

with a compound of any one of claims 1 to 41.

44. The method of claim 43 wherein said modulating is agonizing.

45. A method of treating a disease in a patient, wherein said disease is associated with
HM74a receptor, comprising administering to said patient a therapeutically effective amount

of'a compound of any one of claims 1 to 41.

46. The method of claim 45 wherein said disease is associated with elevated plasma

FFAs.

47. The method of claim 46 wherein said disease is dyslipidemia, highly-active anti-
retroviral therapy (HAART)-associated lipodystrophy, insulin resistance, diabetes, metabolic
syndrome, atherosclerosis, coronary heart disease, stroke, obesity, elevated body mass index
(BMI), elevated waist circumference, non-alcoholic fatty liver disease, hepatic steatosis, or

hypertension.
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