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INCY0057-500 (133161.00102) PURINONE DERIVATIVES AS HM74A
AGONISTS 5This application claims benefit of priority to US provisional
patent application serial no.. 60/815,955 filed June 23, 2006, and to US
PoYsvBabpatent application serial n0.60/922,818 filed on Awtildsho@@f 7891
mgy\g%@as &r%)y incorporated in its entirety. FIELD OF THE

e prege)nt invention relates to agonists of the HM74a
receptor, compositions thereof and methods of using the same.
BACKGROUND OF THE INVENTION Coronary artery disease (or CAD)
is the number one cause of death in the United States 15 (Nature Med
2002, 8:1209- 1263 NoRE DRI OHRSHON@SGER involves a
complex interplay between multiple physiological processes, including
inflammation, lipid homeostasis, and insulin resistance/diabetes mellitus.
MultiptBSCHRISAT St TR ASTE HaUPLH S datisieetipisa: ppiaign serial no.
QETHFEH ERET wfeR Mg, HpldsUfomedeemnsitelipopmitetion ewiplDe.100/922,818 filed
dighridensity )poipsoteinsi{ ast Dhyopnadiiglycerides (or 'Ms), are causally
associated with the propensity to develop atherosclerosis and 20 CAD.

tﬁ#ﬂ hﬁm)%:tors such as positive family history of CAD,
elev ted ody mass index, hypertension, and insulin resistance/diabetes

mellitd&e éteeatéaeﬁteeﬁ?éttem agpRiTs ot dae e p opsrotente et fhagd gnd
pitiednal DL ttevetshave been defined as major cardiovascular risk factors
by the National Cholesterol Education Program Adult Treatment Panel Ill

ﬁ%ﬁﬁﬁﬂ%ﬁ‘ﬁﬂ&?ﬁ%g{i}% 92: 19i-26i). Accordingly, therapeutic

intervention strategies ned to impact these 25 plasma lipid
compoRaity aa§e§vy§ S r%%gé“ﬁa‘t Lﬁ]hedle‘t’ﬂgefn(gﬁll??”rgés‘?gtdtfﬁ%é%?g SPgreatates

(e died IAE niedfal ¥8mmbmittiation [fdepregseafianDIE-foWk gLy efrageaplex
ithepbtabimelassudigstiyatiratyy siontkassionthaingal@etileation, lipid homeostasis, and
ivdrexymRIDYigandnaeenaime AitkiMiGrG A %Q'M@%@'ﬂ%&ﬁ?@%%ﬁ%y
chn%(t]n(gl St t a!srr-lle Saes p) %felnsn 1(1:0m gtttl iy %% roatetetjm %DL)
st ep o Ster |Osyn esliIs Bal?:alyze péjdpuc ase

aﬂﬁé&ﬂéﬁf&?&éﬂtﬂ‘ﬁ% e ot g ttf) RSt ﬂ’ttéelﬁbt‘fhf’é%é‘ﬁtﬁtsuﬁ“d

Ghe livermssidehtims iy feducingtheneieastmolyl Bomtd ticifcuatidrdAgass

iRl EROnptheragy JHaarstatineaiass.albpid leweringiagenis.can 1e0ueor TG-rich

18@%&9&&&—&8%@&%@%%@%3& QQ/! %gegqetﬂgacy gsetg% CQXK%%{ Qdar nsk factors

J’“?, %jg(éﬁ “Ct'8”E5‘ ihe ”ﬁcé‘?'-reaﬂf of ‘%rAeaf,m 0 dngthepiskof
ta ing d6not have an apprema TR SNEBLTA

%éer?&ﬂ%sﬁ%atﬂr%ﬁgtuﬁeee@éﬁt Eiréltﬁ*ﬁtbé‘t@éﬂaml‘%@tweséeﬁﬁt?@@})PI&Féélese
nrossdipsetiverabilidy tolrediice kasmialicDisproweyverit ddancigmasiiytest to the
Hkitisgtha:absorption of cholesterol by the small intestine via

antagenism of the NEGLLISCSPIR &Ttmfééssz‘a%@% 1zR k32188 s tpolecule
}g/lonotherapy with Ezetimibe ggg ¢ owers L 156 owever when

RO Rl o deto 0P L ORI ??év?iéé’iy‘tﬂt@l?@%‘?“%@f cholesterol.  These
443346 L00T0DY fokpitiated hvithialistétia straxirsalsdael cions!ican exdeed by
18086cAswiihdRe skatinsibowenesizatiniiobas apregligibl@affectopior in

tpé FIS I\_X"Qll-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 incidence of CAD by 25-60% and the risk of death by 30%. Statins
do not have an appreciable effect on HDL. A mechanistically distinct agent, Ezetimibe (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 via antagonism of the NPC1L1 receptor (PNAS 2005,
102: 8132-8137). Monotherapy with Ezetimibe typically lowers LDL by 20%, however when co-
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While statins can have a modest impact on circulating triglyceridas, PPAR
alpha agonists (or fibrates) are far superior in targeting this lipid endpoint.
The fibrates function by increasing lipolysis 5 and elimination of
Wwighyeeris@sich particles from plasma by activating lipoprotejig¥aaseavtiso1
[ t|o ollpoproteln C-IIT (an inhibitor of lipoprotein
ﬁ%%%é%% Hﬁj 62§ )flbrate Fenofibrate (Tricor, Abott), has been
shown in clinical studies to decrease plasma triglyceride levels upwards of
fanelaed. vite fe Sty lyatioatimdudoinsen oflipid -t0%erihy \dHu g afgtinh dowever,
Frodést psutrsigigibleafitoebiegbsan Both LDL (20% reduction) and IIDL (10%

increaggie 4AMELE ML, J%&E@HﬁbQ%c%wﬁglg&’@&ﬂ%@gﬁﬂﬁa@mQé&%sts (or
§Dr%tes?5¥‘eeert°ne ofd sI| Jde t era| %mt Qggt esubst ntial reduqtlon

ar Superior m N mcreasm ipolysis
In cardiovascular even nac eve %?h era eu p »

B EHEH R R STEr THE é‘é’i’d?é“ﬁilﬁgtefa{%ﬁl?ﬁ’aﬁ iSaffoiiEes t&pﬁérﬁgﬁ’cs“we and
rieses threfapies 45 atilinmedempleld. (b s cle lpdhetith irapiesithat e such
taegeedotvinereass, Hidl cholrsterohaie Srlleahinidernas.QtNANMIZIRG ceride

1%‘&%{]}%&%94@%%(:&'8&68-{ Q& &Q’fﬁt}%a@%s Y%%ﬁpl&vgg %%%gtshgom%§ tl;]n%dest
bu?g b‘HEX ffectv ﬁ]l%eo irculati gI vels of cardio-protective HDL and

consequen cngl’n FoVe the Progieseishd alt]ne(rc%d F8%%in CAD patients

is nic&t‘i‘ﬁ?ﬁ‘%i/u@e(ﬁ%’élﬁl%? italhi ﬁOBS)nﬂ\ﬁ%‘lﬁtfrfﬁfna’éﬁjt%éﬂﬁ@Wé 96 fbestpigemia
thaeplify Do prdteirbprofillesdntbd 55 fAlisehuletahiAtehhBic tsehanidied with this
t%@t@ﬂhﬁ@ a%%@@h %w@a@&t@5 &)Idj(gspl%tg@&g§ tﬁé@isﬂgﬁom&ﬁb %ﬁé‘zgs %9%%@’%19&68 is

SQPYH(%\{I%HQQ l?t%?%&%e%aretg%%@r/ae l ga?'a%‘tgtHDtléd Vl%(':rse 2 J?g %&rBIe_?rﬁ critical

owerlng circulatin asma L L 16 %) and triglyceri

i %Fs@?ﬁﬁ%éﬁ%é)a&f’% B aRceBetr i ‘E&fl{ﬁlﬁfﬂ’a@’ﬁ%}ﬁ Fedusibg frs te
%muméff&i*géltﬁmemr@t@mééew thecaitisereemstri WRBITIRRRq@Arariabrove the
mBigtegynfor ath&dgamestégadan pdiihae FreatmentiEffects @fReGuBINONicotinic acid

Sebglestesalo Tay Q/r 1&5&&&'5@&&1@9%13@%ﬁ%@ e@élgr?h%&éfrpﬁl&ﬁ Yohs 1955,
fatign é§9 tin th erapy wer e}in om|ze to eith rbﬁ) ebo oré mg.
exten c? rerTease Yﬁ%nlaéﬁsn? faspa gf?n%c% gf/é)e CtltVe Ats sing
HRERy HIZEH exhitited *avgﬂfgt%ﬂffalfvrs%g’m%h%éh@ébg@ o 88%)-
Timtighsicah ediafithicknéds; brozalipkatad sutirdg bte wandiovadsciulankpd paintlinical

sthis studyalsareverledrmrsignificanty meusedrale pfdaimar mieﬂ.kaTreatment

éﬂé%%?ﬁéd%& r&ﬁé&&amw@@ﬁ?awm%&gg%%@@ %'5}@ Cents on
ThIS stu ales. th lnctgafe%ete cardio- rotectlon that is o ere

SSHaH| efﬁ gf’ff gﬁl o 3ﬁ]t SR ufllllf)y(}oolf’%f’é‘fft?ﬁ?é TR Ress Lol ﬂé}é‘aSpm
I%\?@Fﬁ%%i@?&héwiﬁmwwg estietriabiad i et iestin ibeaidicith dertsese i carotid
ingednekimcaliyntes naodildatipiduprefiesioravanfeur gecadas, s@30/the revealed a

simeshanismuelastion of the.compauad ﬁ@é&@i@?ﬁm% 4@59@!%9[%%@15%16' Elsuhn
rg%%xllgp ngH%e{l}(k caté[s ‘%te ?rfc%)’lr%eplqlcount%i)?&édu 0&1{993 E’E}S s|b tahgttveﬁai})y and

decrease In cwcuflatlng free tatty acids This anti tic actl
sPhsianipkt ittt ziatinicro8 (s Benhedratsardivr dsia Fﬁlﬁr}é k réicaptor
linked¥tbila destireasadibeirtracedldmcAMP (eydficlibiVipy Tescipckhecadendsines,
tmeraphiosphaiearr 3hnpyclicradenasieananeRhesphaielleuRls known that

aéﬁt'éi%iﬁ%l@!@& fﬁ%%i-u%tﬁré pl%&xdjd%éea]sénlé‘i}cﬂﬂ?g *P%Q?R@ea%ﬁﬁs R MRS

%t? cionflrrtnetd L CiPC Rcou ling was verified using

“PLTSEIS Toxiv Sen it esazgs“(i\?(%%s s BPHERATTRERS 7S THgd ©
as@cgﬁzje THatrfehtificaéh @f@ﬁééﬁi’e Pﬁeesﬂm edgrgeinpimdinppaipha e thieS -oyclic
agendaicerahapliposecaidebpldeni cetlsicoRfimedtheosnembrane hypothgsidesis

vAB hidNEnY PR3 4ra 0 (111@1%&@}:,1; %@ﬁ%ﬁﬁﬁ% Q&jﬁgdm%q{é?ﬁgﬁy toxm sensitivity
sﬁ:ﬁgg&ggéés Q lq*“ﬁggtl?elp ter; %%’qua Eéh)g %9 gr[tgl“g’aet{f L reen i ot1mc acid
“artt c|1po?‘i

harm 2001, 59° 349-3 oteln mediate
PRCRAL B Ml ﬁVEfa&&Bf\ﬁr%{%"iFs@H* ﬁs’}eﬁwaée%@@%tméﬁiwrﬁﬁ&ypotheSIS and
characterize nicotinic acid analogues in tenns of their therapeutic
potential. Finally, in 2003, two independent groups simultaneously
published the cloning of an orphan Oko-coupled GPCR, HM74a (Wise et
al. 1 Biol Chem 2003, 278: 9869-9874; Tunaru et al. Nat Med 2003, 9:
352-355), which binds to nicotinic acid with high affinity. As predicted, this
receptor was shown to be expressed in adipose tissue and spleen, and

binds to not only nicotinic acid, but also to the structurally related
Aarin/ativvee that had heen nreviiniicelhy chown t0o avhibit adinacyv/te



10

15

20

25

30

35

four main factors. First, significant doses of nicotinic acid are required to
impact FTA release and improve lipid parameters. Immediate release (IR)
nicotinic acid is often dosed at 3-9g/day in order to achieve efficacy, and

WwB nicetsaieacid (Niaspan) is typically dosed between 1-2g/seyuihRs871891
W%p doses drive the second issue with nicotinic acid therapy,

?8?3)58%/136116& 891 main metabolic 35 routes fir nicotinic acid is the

formation of nicotinamide (NAM). Increased levels of NAM have been
reisgd ciateinwiinakovathddive thy shsatvimeaselinhidhhe arvdetadittelh@patien ot al.
Myisfiimetizmn:  Bois 4ox50ity Thseuticuianydpieb lemasicfor sustaited selrase was

Js%%ﬂ %QE%&QQ) E@&Hgﬁaﬁ@ Jﬁl@a&gﬁg JQJ&}Q@%@H Jh\éﬁ‘)r uWQ terms of theu‘ therapeutic
AQTIAAOREPCTISZ007 DT 1591 INCYO0B /2000 (13516100108 "
Fehzymes duting fhe inftiation of therapy: Third Kigh dBSeso &g
%%9@6&5%&‘6 iR M@Fé%ﬁ%léﬁ@ r?‘?ﬁéé@?e%u%&é?e%u’é ﬂww@ai Nt
Nttty alb Petientshekpede poactiush g whiehighpiRityicatiniedacid @tsatceptor

weakdhetd i apihecimgigrdidiscantipuation @fnm%%@yow&gb %Q65Q10{/%180
tgf Mma@alwh&%%m&ms% "eIe3se: 9%§§us'+y‘“ '%.ts' WS o2 1903 SR

¥ Shln 5 frequency of apprOX|mate Yy )%, an Sin %%e (0]

?’é’cyur%?n“a’r‘%ae Y6 SR s hrERAs SE St bR a0drG RRks45 B W&hby
bageirRrufteromtpNiTarsihekomaurtl-tieotmcididahetapyofEn kesults iff is
chFeAtischouhaizalconditiakonfie reb e @ ity acithlevelsaoe motctivation of this
ha@leggﬁt?ly}ﬁt;tpgmﬂ I;Emmhﬁaug Rﬁ%@r&@é'ﬂ%@&%@é} LRBWNG D @usequent

ensato mcrea adl e lipolysis |th |m ediate releas
n%gtllr(])féosélé% rE—:‘er?;lem ?Seebound o or;;"l)eﬁ\%snecl{s S Oaftgaf] ?Héf 8aﬁut$§
IEEEtR é?é%ﬁ}&ﬁfﬁ?c@%ﬁé@%ﬁ@ﬁ%&ﬂgﬁt@umﬁme"sazsu@réﬂ@vd&ﬁsﬂy
LBhdMelmyairbBlgljeeinsicesditrdb ahidldlevatédnio etlegiuc odestievefshiiathrol
estmtaichripaenhesnshio wido-aceutimsomer Mdividusioaiisediegtinic acid

thera@xyond 1m§AM le g ﬂé@&’s%ﬁ%%@p%&ﬁcﬁﬂﬂ'& %Qs”ﬂlw%%%ﬂ% roles in the

rﬁg S 1%%lal é"g%ﬂ'z'n% Hk4 41? g%ce tor an(a its m]n'gatloa S, nov%—:' small A
O 12 BT T i SR T SSPE S Bt Stegiealy o diyaled Riaipa B

C%‘F’feﬂf\%?‘ﬁéaﬁ?f’éf*%’é HEaRiRy BFdeRtd\ it gréarerHDpln PretipGraied in
DeFaefiicacywhil€lav didingoadverse- Hifedtssuch, asunepatataxicityplanth FFA

ERUARSQMS Jiushﬂfagse%u&&;&%r@ma@@r%ﬁwa%%&htraab@&@e@gégﬂ%%fects on
xaguﬁ@f«‘agwggaﬁy% demia ttrgn'sggryd[% [pgytin,g reS' nee, PEX%%%YOC%% Bited

and associated Syl dromes IyVII'tl,leO t elra % 0 more adequate

SRR AP A ARG e g TR = s g ne s o
hpngenglenessrdifodied to thegseras Wwelitas othesrrinepbrtant BifddiapBeen shown to
S iVHbARRY. @ Bbifty| N \ENTE | QNIT e pipsentdpeRtioN PHOVAE  Sas driven the
h%@ﬁ&%‘%@&ﬁ&% %EQF?)&UJ@&;SQ i:Na %SIVIB&%/ driver of the underlying pathologies in type 2
diabetes, and strategies designed to reduce FFAs, for example by agonizing HM74A, may prove
effective in improving insulin sensitivity and lowering blood glucose levels in patients with type 2
diabetics/metabolic syndrome

The utility of nicotinic acid as a hypolipidemic/FFA lowering agent is currently limited by
four main factors. First, significant doses of nicotinic acid are required to impact FFA release and
improve lipid parameters. Immediate release (IR) nicotinic acid is often dosed at 3-9g/day in order to
achieve efficacy, and ER nicotinic acid (Niaspan) is typically dosed between 1-2g/day. These high
doses drive the second issue with nicotinic acid therapy, hepatotoxicity. One of the main metabolic
routes for nicotinic acid is the formation of nicotinamide (NAM). Increased levels of NAM have been
associated with elevated liver transaminase which can lead to hepatic dysfunction. This toxicity is

particularly problematic for sustained release formulations and results in the need to monitor liver
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121 25o0r pharmaceutically acceptable salts or prodrugs thereof, wherein
constituent members are defined herein. The present invention further
provides compositions comprising a compound of the invention and at

isasivons@harmaceutically acceptable carrier. The ppeg@itaoe7/071891
invention further provides methods of modulating EIM74a receptor with a
%@Xﬁ?ﬁ%ﬁﬂ%ﬁ o {M%kion. INCY0057-500 (133161.00102)  The
present invention further provides methods of agonizing HM74a receptor
Pyveshetiadhthieii4nNeT 24 thereptoF vithhistc drrs odfi met ointh ecif ventiemiated with
sehecpresenhinventian furtheiupmmides metneds afitieatingidise@sass when on

ASsesiatedwith,HM/ da FeCePIQr uRF N RIGSERLINYENHAN SV TRELPHOYIAES, of
2 gompou 1of the 'ﬂé’%%ﬁgn for use in tt&e}i%%( The present mvenfc%lon,

an, wh 1t mncrease ution time, still possesses a flushin
urther prOVIasgs acom ounc'in%fafhe Invention Tor use€ i the ﬁrara iIon o 5 £

?ﬁ%‘&j"f&irﬂfe?ﬁpfﬁ’f'iﬂ%‘élffnﬁ%’er%&ﬁ‘ythESTﬂlE@Dolﬁ BESCRIPTION 1o jsHase tat
irvhaiotiohipr diddes 2iee malian esrpafadswhichsas. afonists ofipatial therapy
o nshs of HMAdaand Breiuseiuin.he. treatnent af @fe\/lﬁﬁi%yq@iely suppressed
a}mmesmﬁ RRALIIQVARCHIRE IFBARES: TSSO MRRMNERSANNNG. win
ilr:n(ljnrercrlllléltlearflﬂiegse%nccl)\t{;@c\{l\éid therapy, this rebound phenomenon is so great that daily 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.

Giving the importance of nicotinic acid in modulating (especially agonizing) HM74a receptor
and its limitations, novel small molecules designed to mimic the mechanism of nicotinic acid’s action
on HM74a offer the possibility of achieving greater HDL, LDL, TG, and FFA efficacy while avoiding
adverse effects such as hepatotoxicity and cutaneous flushing. Such therapies are envisoned to have
significant impact beyond dyslipidemia to include insulin resistance, hyperglycemia, and associated
syndromes by virtue of their ability to more adequately reduce plasma FFA levels during the dosing

interval. The present invention is directed to these, as well as other, important ends.

SUMMARY OF THE INVENTION

The present invention provides, inter alia, compounds of Formula I:

O
v N
/,'\N I >‘ )
X’ R
N\ J\ /
N N N
|
L
|
R‘I

I
or pharmaceutically acceptable salts or prodrugs thereof, wherein constituent members are defined
herein. ‘
The present invention further provides compositions 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.
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150r pharmaceutically acceptable salt or prodrug thereof, wherein: a
dashed line indicates an optional bond; X is N, CR3a, CR4125a, or NR6a;
Y is N, CRh, CR4bR5b, or Nei; L is -(C1.6 alk9'lene)-(0,,,-(C1.6
wibyernaket2),(C1.6 alkylene), optionally substituted with 2041228676 79%91
5 Ru, wherein if in and g are both I, then p is 1, 12. is H,Ciroalkyl,
%E}@%ﬁﬁéﬂ{}l(lé’fﬁbog@ﬁyl or Cy, wherein said CI. La alkyl, C2;

loalkenyl, or C2. to alkynyl is optionally substituted with 1, 2, 3, 4, or 5;

122 isThapeeseyarvent©n fighelowmigds De@Rs of agarigietyiMatdmedahe forenutiating
RIDZERS plathRBb g dndepenrdesityselected from H, halo, C1.6 alkyl,

C2.6 @Hﬁ%éélengg\@nﬁyﬁ%%!ﬂ ﬁh«ﬁd’é&%@tﬁ&@'@&%ﬁ@%&& %ngiag(ﬁwith HM74a
r%/a oalkyl, Cy', CN, NO2, OR',C(0)R', C(0)Nind, C(0)0r, OC(0)121",

EC?F& Nad, Nad, hiRt(0)Rb, NIM(0)NReRd, NTCC(0)ORa, S(0)R",
S(0)NHY PSITYZRBHRVIS ) PR AGoSpoyahmithevResig Saiercatisrairyl,
C2-6 dikenytnonCRi@: dlidymprisidptorathmsuiistitutechwitiprlys? inghGpreparation
Subsidtthentsindependgnily selected from Cy', CN, 30 NO2, halo, OR', Sr,
C(0)R", C(0)NRelt4, C(0)012% OC(0)1e, OC(0)NRV, NReRd, NICC(0)Rb,
l')\”%()gl\lad NRYCé{(?)gOlZ% S(0)Rb, S(O)NR'Rd, S(0)21e, NRcS(0)211b,
2h %W 2007/150025PCT/US2007/071891 INCY0057-500
(1331 BF. 00Te2) Retpn | aofidss. drfer kéb wreriatspendesityesaisctetigmephists
dialu]7Giendlkey| pEt Gratkervygln@P o6 alkyny loflkbshatoatkayl c&alloGescular diseases.

T¥claxyatkGd-Smvanealkyl, Cy2, CN, NO2, OW', se, c(o)Rbi,
20)NWlle, C(0)012,1, OC(0)e, OC(Q)Nlelle, NRCIRdI NleC(0)Rbl,

NR41C(0)NWIRdi, ’
SN l N ,
X’ —R
\ &k 7
N N N
|
L
|
R1
I
or pharmaceutically acceptable salt or prodrug thereof, wherein:
a dashed line indicates an optional bond;
X is N, CR*, CR*R*, or NR*,
Y is N, CR™, CR*R™, or NR®;
L is -(C). alkylene)-(Q")u-(Cy6 alkylene),-(Q))e-(C ¢ alkylene),-, optionally substituted with
1,2,3,4, or 5 R, wherein if m and gqareboth 1, thenpis 1;
R'is H, C,.,palkyl, Cy o alkenyl, Cy. 0 alkynyl, or Cy, wherein said Cy.joalkyl, C,_joalkenyl, or

C,.10alkynyl is optionally substituted with 1, 2, 3, 4, or 5 R* ;
R? is halo, cyano, C,.3 haloalkyl, Z, SR* or a moiety having the formula:

— RZa .

R* and R* are independently selected from H, halo, C¢ alkyl, C,.¢ alkenyl, C, 4 alkynyl, C
haloalkyl, C, hydroxyalkyl, C,.c cyancalkyl, Cy', CN, NO,, OR?, SR%, C(O)R®, C(O)NR°RS,
C(O)YOR?, OC(O)R®, OC(O)NRRY, NR°RY, NR°C(O)R®, NR°C(O)NR°R?, NR°C(O)OR?, S(O)R®,
S(O)NRRY, S(0),R®, NR°S(O),R®, and S(O),NR°R, wherein said Cy. alkyl, Cy.¢ alkenyl, or Cy
alkynyl is optionally substituted with 1, 2, or 3 substitutents independently selected from Cy', CN,
NO,, halo, OR?, SR®, C(O)R®, C(O)NRRY, C(O)OR?, OC(O)R®, OC(O)NRRE, NR°R®, NR°C(O)R?,
NRC(O)NRRY, NR°C(O)OR?, S(O)R®, S(OINRRY, S(0),R®, NR°S(O),R?, and S(O),NR°RY,
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NW IC(0)01241, S(0)Rbl, S(0)NIeS(0)2Rb I, NleS(0)2Rbl, and
S(0)2NWIRdI, wherein said C1-6 5alkyl, C2.6 alkenyl, and C2.6 alkynyl
are optionally substituted with I, 2, or 3 substitutents independently

sajestedsiem Cy2, CN, NO2, ORId, SWI, C(0)Rbl, C(0)NRYjeya(@eRr1so1
cOe. o% 0)NfeRdl.NR41C(0)Rbi, NRYIC(0)NRe'Rdl, NWIC(0)OWI,
’& & % HP1%h)2R01, Me1S(0)21e, and S(0)2NRciRd1; R6a
and R6 are independently selected from H, C1.6 alkyl, C2.6 alkenyl, C2.6
alkyny, Ri& L hBidaikipleRyRn (8 Risi B0 INWR G, BIO)0Le 2BDYRG:-s
&@Nl@eéRﬂbals@@)@lﬁib&dNﬁal&(mZRbinm@l&({a)aNlei@glownetiimﬁiﬂ@l-ﬁ
alrGR6teRY GNd)R2 BqtiiyiraRPRonaly suhstivied Wity 2, or
substitutents ind ently selegted from Cy, CN, NO2,.ORm, C(O)Rb |,
%?o%v%e {iﬁkﬁ@[ﬂ% 0)%?%, 0 O.%R’ ﬁﬁ%ﬂNg?g)gbr,Wh‘”m LhicH
M1 o Reves Crets D OR OB OLT S ErdWITR 1 2, S @ygbpidutents
NSO WIS ehich 8 QF 268NN DRESRR a 02, &x0)INRIEE g0k,
e SRt g et S
, NW2R62, 1242, ,
%@éﬂﬁ ey, %ﬂgﬂﬁﬁ%@% 4393(8;{«9&%

(O)NW 212d2. NRY2C(0)R52, NW2C(0)N1R2Rd2
NW2 (Cﬁg{le, Eé%‘le@?}dﬁ@ﬁi%ﬁﬁ ol H oAby INW 3P0y R oy Cr-
BIGoN 2481082, CORBRIs FOERE SRR CHAMNERKEAY ORI ORKSENR,
@BISEONNRTAKY kv kinGanydroatialkyl Gdn@ eyanoadieyhy CydopGiNal N Q@ Bstituted
w0, &(ﬁ&tﬂﬁqmn&@&@@é@cw%wg BRIKG2BA CyRloafyk-and

C £ | | AV i 18 elpdl
e ko S
TELARR2RIPENSRDB, BWEOER; E‘%o%@é‘ eﬂﬁﬁ(@éﬁd& €(0)012.43,
OC(0FR 1584 BTHR)RisREIN W FO(0HRL S, NIBC (@) OlenS(0)RiBSuyl, Cio
IB(@)NRERAR), ()2 B3 oot S QI ANFWS (2500 “and (G2 a5€(0)NR R,
NRagpegeer @?ﬁﬁ%{ﬁ@@&%@ﬁ%@s@?ﬁ?@%&k@l@{ S(OLR™,

ﬁ}gxg@gﬁglgﬁ 6)(-7@{; gptionally substituted wi 3,4o0r5
substitiierits se ected from halo, C1.4 alkyl, C2.4 alkenyl, C2e alkynyl, C14
haloalkyl® Bi§-its2: @ialkavi4 oy, ©dNieREA -crolyorziga, Cis
PSRV Ly OT{OYSHeA WA NE@NRIFC(0) REEHORIFeC(0)0W4, S(0)Rh4,

S(0) NWH Ren 4R brtioak) 2N @ Redoyaosh Gy catiptsimis aifGdidaalkinh 2,
G5 eVl QL e RN, I,Lsa@tiegaa”lyeéylil ?itéf%%j with r}ﬁl 29l e,
OSHTERs JgSReRsS L R s ol N el P
NRZC(O)R”, NR®C(0)OR®, S(O)R™, S(ONRR®, S(0)%RY, 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 selected from halo, C4
alkyl, C,., alkenyl, Cy.4 alkynyl, Cy4 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(O)OR*, S(O)R™,
S(O)NR*R*, 8(0),R™, S(0),NR*R¥, and Cy?, wherein said C,.; alkyl, C,.4 alkenyl, or Cy4 alkyﬁyl
is optionally substituted with 1, 2, or 3 substituents independently selected from CN, NO,, halo,:.ORa“,
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(O)OR¥, S(O)R™, S(O)NR¥R¥, S(0),R™, S(0),NR“R*, and Cy*;

Cy and Cy” are independently selected from aryl, heteroaryl, cycloalkyl, and
heterocycloalkyl, each optionally substituted with 1, 2, 3, 4 or 5 substituents selected from halo, Cy.4
alkyl, C,.4 alkenyl, C,., alkynyl, C,4 haloalkyl, aryl, heteroaryl, cycloalkyl, heterocycloalkyl, CN,
NO,, OR¥, SR*, C(O)R™, C(O)NR®RY, C(O)OR*, OC(O)R®, OC(O)NR¥R%, 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*;
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SW4, C(0)W4, C(0)Nlefe, C(0)OR44, OC(0)Rb4, OC(0)NeR64, NRC4Rd4,
NW4C(0)R64, NleC(0)011e, S(0)Rb4, S(0)MeRd4, S(0)2W4,
S(0)2NleRd4, and Cy3; Cy' and Cy4 are independently selected from

gl deetsipasyl, cycloalkyl, and heteroeyeloalkyl, each optiopghyysaoo7/071891
substituted with 1, 2, 3, 4 or 5 substituents selected from halo, Cie 35alkyl,

ng%esﬂﬂ ¢d Af’]aqw}%;l/‘)ztl 4 haloalkyl, aryl, heteroaryl, cycloalkyl,

heterocycloalkyt, CN, NO2, Ole, SW', C(0)1e, C(0O)Niele, C(0)O1le,
OC(O)Pibﬁ;,@W@?NM&M@!MW&@;@H&@@@M@M@@(@@ s BBIRLIG!, 2,
SN eRdi-T{0RMRdan b{0)2NIaRb 6324\Ai@nyl Cos alkynyl, C\.4 haloalkyl, CN,
g@oaﬂ@@@%&gﬂiﬁua@ﬁ&ﬁgﬂg ch . msll\gﬁ&zﬁ z
) a each. optiona
bc?(% d!% vﬁgﬁ)ékgy%%%gé@%%ueng sf)éf‘ecfle(dj%% %a%p Cl4 glkyl
024 a&eﬁ%%@@%&%nyl CIA haloalkyl, CN, NO2, OR", se, C(0)le,
C(0)NRBRUB, € ([0)01e]-OIE (IRBGTDC(C) NIERE6, NIERES), NOVEC0) R,
WEABA0)0E2 COCBNBIB G SEIDRE 150h6:, SONZR M}ZNRGGR%

SRA I%’Jan:h Rr‘ gg‘rrﬂic%el&{!mﬂyoselggte% ﬂ%%%%gr%cﬁgﬂ%w8a%%( ele e%f

A e T e e e S
s&hﬁtﬁﬁi with indépentehtiftisencde troan-haCif alilin ] Chdwdioall Syl Daayl,
@lkenydlkailkynyyang-Cy2Cwhereitgad/ 04K, alky |0, SkHatoalicylc ODE-RY,
@tkmf; @&@ﬁﬂﬁt&y RYNESORGRRHY %@%@@ﬁﬂwwgﬁw Thiy %@?@ﬁﬁ? oc'a:fcl)

£ £© bsalk n alkyn
ﬁ%’%ﬁ@ﬁ%ﬁéh@ﬁﬁ omeal, allanaaien 02 Sy 1
c(o)Rés (d}Né‘Ra%d éc‘%éﬁd@@(’e éﬁﬁ‘eée“‘(yém 199y pfleloalloL, oo
e )128EyNIBE ()Ndel, NISE(0)0der SR xS dRA&:B{BYRRD5,
MNeB)2Rs; @t SIANRIGRAD:rZ'2idR 6 2Ry 112,00 ARG L20 M1, C,
amgr@p%n@ %?élb{aﬁ& erg;sg mﬂoc% %@'%a%ﬁ @%&%@Y%P@%xéﬁy kRO

eterocg/c oa k mytal y

cycl o eteroar
}ﬁ% 8°ocagrqga‘dﬁﬁ<l‘x 0% y’fa/\ KT8 hat erocygf §I’k§ﬂ5’ﬁ<)?la Wherd 3 c1.6
a&rlésl}fﬂ@&e@fmbéﬁ&wa@%éllekﬂzr@eéﬂwm%w cycloalkyl, heteroaryl,
ﬁrwyﬁmﬁ@wzmﬁj@aﬁg gﬁﬁﬁ%ﬂwmé alkenyl, cg;éJ
ey YailSCOPAIRNANY; Bl U ¢ mgylaiguﬁgn o,
90%%5%&1?”5 ?Q{ |§ lf<>ySLibs It.%r'; saslg dtcﬁg r%a[ lélk}él (iy((jl?ag((%E Tfllanyl

t loallcy ]
e i ra&mm%@% &mﬁ;‘ﬁﬁ%%?‘v@s%mggm%

%{WRB 1@%}6"5@ QDR KN RSE DRACARGAYNRE GOMSRERY, SRSSHOERT,
i0R "L, S20 BIREROT HGLITSNRERS)Fetectesidrom hettp, 014 alkyl, C24 alkenyl,
024 aﬂwwchlI@%of@H% ibRvdr HE lkyk G kibcCy a&%a%xﬁm

N TR o S g A S SRS e
W@@{b’}ﬁbﬂ Osleeymﬁéls@q@(@)é PRSI (OYR 65 St NIRYBRES;

alkynyl, aryl, cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl is optionally substituted with OH, cyano, amino, halo, C,.salkyl, aryl,
arylalkyl, heteroaryl, heteroarylalkyl, cycloalkyl or heterocycloalkyl;

R® and R* are independently selected from H, Cy.¢ alkyl, C.¢ haloalkyl, Cy.¢ alkenyl, C,¢
alkynyl, and Cyz, wherein said C, alkyl, C, haloalkyl, C,¢ alkenyl, or C, ¢ alkynyl, is optionally
substituted with 1, 2, 3, 4, or 5 substituents independently selected from halo, C,¢ alkyl, C, alkenyl,
Cy. alkynyl, C,.¢ haloalkyl, C,.s hydroxyalkyl, C, s 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%, NR**C(O)R”, NR“C(O)NR* R,
NR®C(0)OR®, S(O)R, S(O)NR®R®, S(O),R*, NR*S(0),R", and S(O),NR*R%,
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Rh2, RbS, Ria, Rix, and Rbe are independently selected from H, 014

alkyl, 01_6 haloallcyl, C24 alkenyl, 024 allcynyt, aryl, cycloalkyl,

heteroaryl, heterocycloalkyl, arylaLkyl, heteroarylalkyl, cycloalkylalkyl or
h@amﬂymmllcylalkyl wherein said C1,6 alkyl, 01.6 haloalkyc&28007/071891
I aI [, a cIoaIkyI heteroaryl, heterocycloalkyl, arylalkyl,
|7y? fX %Véq §alkyl or 30heterocycloalkylalkyl is optionally
substltuted Wlth OH, cyano, amino, halo, 01.6 alkyl, aryl, arylalkyl,
heteroaRykH &fepehs afidy thay cloaliop et bterseyetbeligin 2 4-12, @redRd
rasstiadependemniikgalectedfsamy ibGuakyiinG 12 hialealal-024apsenyly
Q@&ealmébam Mﬁf’m{@m ,82idid G@H%OQM ba q%tex;a&ﬁﬁcm

YRYhs 19 Q0 b SRS

?u?gsr}}{}dg ‘?lr?qg A égf% d%é Bﬁlﬁ%@z‘% %;?WR R
B DR X HEBSIH. OV RUIRR SR OB AR o IROs?,
RS, @FRS@M?ﬁR“&(O)RbB C(0)NleRth, C(0)012'6, OC(0)RbS5,

00(0) Ne Bd R Nie RakpeMRBDEIENR BEmMNI 265 A MR 21ik6ky1, NeGIRYP12,2,
Q%Q)@O  SONRALZS, 6%&9?%‘*%10'\@5@2%@@& apd, SilalN %Z«?p%&g%

57 500 133161.001 d’together with
Sutfsumtfg Whicr ’téey o ey e Iltgclmf‘(i)e FLAY Becigd 5p! ?}’?991681}88 C2 s alkenyl

Fettheyboalksrgiup: obﬁi&ﬁa?%%sﬁmréﬁkwm O, 33 SBbsHRUSHR ™,
GnoepERtenyaRicoEd) RN EEIIRTR “oNRIkY T, SRICEOMKeNR QRNatky/Ay,
e ol e O e E‘““*’M K0S, eNatesRds,

as ) e
NI5C o();QRbgsFsl qNgleC%% NE. 5%%}&‘?3 ‘8‘33%&% 3 %ﬁ 7 516
BRI R RSP %H%%fﬁw?%d with | aﬁﬁswama‘f@s independently
Sestep Snaienkly Se Riste8: frakand, Gidlislieyl, Q1 ddralsalicyk o2waiemyd,- 024
cadisyayy], @t Y NoyloRgisrSadi @k G @lbyirCRE ltamalky] 0206rako0yInGE R,
M&Imﬂ& d)%‘@ﬁit@’t%?m#@“%@@ BBk, Lok4 s RIBULSIEHSRLS

dentl Jfrom halo, 01.6 alkyl, 024 alkenyl 10C2-6 alkYnYl,
I\@‘l @%oﬁ?ﬂy ﬁ&% hydroxyalkyl, C1.6 cyanoalkyl, Cy2, CM,

NO2 &(Gjﬁﬁs ot [ RS HRS e Td L S o(OjRbS: OREINIERd . Cas
M EBICER(BE5NRESCIBYRL By NRBEGIO)NIsktNiceS@DH0LR SBeBDIRYI, and
*&@)&'EQB@%@LQD%:&] NE255ENA126 51006 15¢0) 2NBRLD; alkcyn@faRei and

h t t aftac. a4-, 5-, 6-or
7 m%grrftg)%gré%ly elt%?r%o(':él] ?%% Q iﬁi&%ﬁﬁaﬁﬁl@sigﬁﬂie&gﬁv&nh 1,2,0r3

heﬁb&‘ﬁj’élﬁi’éal%éb’&%"&é‘}ﬁﬁ?"f ﬁo*’r‘ﬂ‘ﬁo B e iyt - ehsles ki,
aoRlevhieyply ol pralistikyy daabshythespatiisAkol6

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.;o alkyl, C,.¢ haloalkyl, Cy.¢ alkenyl, C,
alkynyl, aryl, heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarvlalkyl, cycloalkylalkyl, and
heterocycloalkylalkyl, wherein said Cy.jo alkyl, C;.¢ haloalkyl, C, alkenyl, C,¢ alkynyl, aryl,
heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl is optionally substituted with OH, amino, halo, C;salkyl, C,.shaloalkyl, 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;

R** and R* are independently selected from H, C;.;o alkyl, Cy.s haloalkyl, Cy.¢ alkenyl, Cy
alkynyl, aryl, heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl, and
heterocycloalkylalkyl, wherein said C. o alkyl, Cy.¢ haloalkyl, C,¢ alkenyl, C,. alkynyl, aryl,
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cyanoalkyl,ON, NO2, Ors, SRa5, C(0)R"5, C(0)NIeRd5, 0(0)0OWS5,
OC(0)R1'5, OC(0)NeRd5, NleRds, NleC(0)Rb5, NeC(0)Nrle, Nr50(0)01e,
S(0)Rb5, S(0)Nlele, S(0)2Rb5, Nr5S(0)2Rb5, and S(0)2Nere; fe and Rd2
W Indapensiently selected from H, 0,40 alkyl., 014 haloalkyh@3& absarydo1

llcyn I heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl,
]% ﬁgg ﬂg}/l)‘?é H&Oa}l%)lalkyl and heterocycloalkylalkyl, wherein said C

[-10 alkyl 01.6 haloalkyl, 024 alkenyl, C2.6 alkynyl, aryl, heteroaryl,
heipeterailkgpiclprditey beysioaliakyapytliyl, Hestoendaky latkyibabyklivdliylalkyl or
Haeteretytigalllgylabpybinigptinnatyd substit dadayithoOtl A  RaaTiabl,
a%limlyl%{@%lgaﬁ%%loQM@%&@%MM@I%Q@%@%W0aryIalkyl Cycloalkyl or

heteroe%do y‘l’togetg %h ngl %U% E)O\Qn rWItgla%tta]c t'a\({PtO QICh’}hey
are attached form-a tnembered heteroc eoaﬁ<yl Jfou

mesaere fot Q%Vél?ﬁlﬁéﬁé‘iﬁ]ﬂently selected from 11, Cm() alkyl, 01-6 hanaIkyI
034 alieanyR D24 mfkyegknsrykldvateiomifl Gycitalky s hetelkotyalodikyl], Cos
aBRykal ksl Beterea) viakkky cyeloalkybaliky] . angheterasyalngikyalienylatiyl, and

h\é{l:}‘c?{?d{&aﬁglgu&l%%éﬂ% 104 Gilalealkyl, 8z, & alkenyl, £2 affk%lkﬁ’ ”99 |, aryl,
30het?roa %/ﬁﬂﬂy Ioallc?/loa1 etero %{cloalkgvl atylalf<y| heteroar IaI yl,

helIs g a PREESTO SISy ICHE 5} lalﬁ‘éﬂV%u%?ﬂ? d'with OH,
hﬁﬁﬁ?ﬁxﬂqﬁ&%ﬂb Iprypnabysubst i, Qifytming aley C elisto@ryhaloalkyl, aryl,
ahétiarb aeydalkyll, heyalaaidylorhiettnod oy otealkydivalkylor le and Rd3 together

with therM atam @%%tﬁhmwm%@% At ne@ Tl XL 52, 6-or 7-
mergbrgrte)g etgr&eg Orgic?)(cloalk group; 35R'4 and Rd4 arc independently
10 Al Ci.6 haloall‘%/ll 024 alken I 02.e alkznyl aryl,

selected from H
heterBafi %yt?fBéﬂﬁiHe‘Hlé’ig‘fé@y?fFS%IH k> fretd? é‘ﬁﬂlaﬁéyfl enyl, Cas

afiyerbalyllikgarhnzr hettetdeirsioaliylialkytyikdr bivraaide®y!, OvelkeNdl«Givl, and
heatoatkadiQ2uyalkeayh Gid4 alymylcarybiodNG X OPhi-H0C (138461 .80102)
nBeleroRryld loﬂt%w@m@zﬁ aégiggkxmﬁm&m @&ﬁsm{e}f@w

ccoak orhter optio ute |

e *Lrwea“ SRR cRieTaly SR c
aRistbATAMRY), h&&?ﬁ‘lﬁ%ﬂ - c??/%ﬂé’t‘@fb‘t‘f;h?fﬁaﬂxwalkyl or 12 54 and Rd4
togetheR With RffeobbtatomitichwiNighntiveyhahalattaehedifat fora #4;, 5-, G oor- 7-
rpeBbeiadhatelgcyclgalikyl group; 12.5 and Rd5 are independently

selec;lg fo&@rg}dgp(gn%lelﬁ% S8 halQalkyl, C2_6 alkenyl, C2.6 alkynyl,
aryl, he eroaryl cycloalkyl, heterocycloalkyl aryIaIkyI heteroarylalkyl,

cyclobiRyrelkybodint tretdrocycoalk IR TRATETEIR ‘SRid, & RS ialidyl: @0 Bio,
chatealityl, Co24ralkenyl, C3-6 alkynyl, aryl, heteroaryl, cycloalkyl,

heterocycloalkyl, arylalk terqaryl L, .%é/cloalk Ialk | or
?n ome em odlmeth wPYen i}g————oYa XE'P{% then Ryls other than Z;

In some embodiments, when X====Y is N==CR>® and R® is H or unsubstituted aryl, then
R? is other than unsubstituted aryl;

In some embodiments, when X====Y is N=—=N, then R? is other than aryl; and

In some embodiments, when X===Y is CR*®*=—CR?  then -L—R1 is other than methyl,

In some embodiments, when X is CR*R**and Y is CR®R™, then R? is other than halo or C;
trihaloalkyl.

In some embodiments, when X is CR*R*and Y is CR*R®, then R? is other than Br or C,
trihaloalkyl.

In some embodiments, X====Y is other than CR*R>*——CR*PR5®
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10heterocycloalkylallcyl is optionally substituted with OH, amino, halo, C
[.6 alkyl, Ci_6 haloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyi,
eyeloalkyl or heteroeyeloallryk or R65 and Rd5 together with the N
dlomdodash they are attached form a 4-, 5-, 6- or 7- membpetiegds2007/071891
heterocycloalkyl group; and Red and Red are independently selected from
N0ty 'aﬁ%f}%r?élr{’ﬁﬂo"éw, C2-6 alkenyi, C2-6 15alkynyl, aryl,
hcteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylallcyl,
cyclodtiephatieopibetink e tRroeg RiOaikipkaticpticninerbited fich €. bolaikyd 2R, 625
dialoalkyl «E261 AtkenybaiG2, alkyimybxenkh eterpanyineysioatkyo,, or®, Sr?,
heiRrosysleRiky b @hrikybBateapiatied exaoalikidaliad Rk cionrer,

cl l.is. Qptiongll ituted, wi 4,.amino, h C1l6
e .ﬁ@%ﬁfﬁ%@ﬁ?éﬁ%ﬁ%@%&ﬁ;ﬁ?@@%&y@rﬁfﬁ?é%%’zﬂé&fy‘i
G REtaYb & cto AR Zomtmely sHatiRsbrdykther Witk e SdsasodsWhich
st dfieratiacENANOSARE 8R" 5:(0BR 0F MNRE ISERaORN 616 (O I AIRYIRIROUP;

NI TINRRC @) RNEC @@ pePRRUEDIHR S S [epte R @ A0d IR, NRIGORNd
%&Q@g@ents, when X=vy is cR4aR5a_ciebabit then R2 is other than halo,
13 haloalk%/l, Z or se, 25In sgme embodiments, when X=-Y is

CR3al: RITRERRI W otiePtHan 2 MPiA'SE e b Samieha witeh x= v
iR R hetrrovioafsyH corhmiziondtiteiestitapg v e n2R2 4 8T Sthibptifagns selected
fumsbiistitLtetl Byl; dvaone eirpodlitneriss yhen XY, BRI-SRENCIhRTR2 is
QRRMHEN QORISR @;@t@mdkﬂﬁﬁgﬁwmﬂj&ﬁ%b@ﬁ%‘@&fﬁg,
g ot s et o S B,
EABLHPAERES Y WhER R e ERasTISE R (aenassi! i e 8- OiRer
PRANSRT . SHOR trHADRIR/. (HO3ORTeRGHDBHI PHEMEBBIR sNRIRT. AR CRABR,
Wt eGRALRBO)R™, S(O)NRR¥, S(O)R™, S(O),NR*R¥, and Cy’.

In some embodiments, X is N,

In some embodiments, X is CR*,

In some embodiments, X is CR¥*R.

In some embodiments, X is CH.

In 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 N and Y is CR*®.

In some embodiments, X is CR*and Y is N,

In some embodiments, X is CH and Y is N.

In some embodiments, X and Y are both N.

In some embodiments, at least one of X and Y is N.

In some embodiments, R** and R* are independently selected from H, halo, C,.4 alkyl, C.6
alkenyl, Cy alkynyl, Cy ¢ haloalkyl, C,.¢ hydroxyalkyl, Cy', OR? SR?, S(O)R®, S(O),R®, and NR°R",
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)NRR?,
C(O)OR?, OC(O)R®, OC(O)NRRY, NRRY, NR°C(O)R®, NR°C(O)NR°R?, NR°C(O)OR?, S(O)R?,
S(O)NR°RY, S(O),R®, NR°S(O),R®, and S(O),NR°R".
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INCY0057-500 (133161.00102) In sonic embodiments, lea and R3b
are independently selected from H, halo, Cts alkyl, C2-6 alkenY1, C2.6
alkynyl, C1_6 haloalkyl, C1_6 hydroxyalkyl, C1.6 cyanoalkyl, Cy', CN,

WO 20eNshosR", C(0)R, C(O)NWW, C(0)0W, OC(0)Rb, OC(Opdagsdii¥fdreso1
NWC(0)Rb NR‘%&Q NWW, NWC(0)01e, S(0)Rb, S(0)Nind, S(0)2Rb,
Rt Fﬁ%(l %QIReRG, wherein said C14 alkyl, 502.6 alkenyl, or
C2_6 alkynyl is optionally substituted with 1, 2, or 3 subs titutents
indepé\ﬁ@hﬂVl@@l@éﬁ@dW}r:@nd EVarOMe OO/ 8ioB (@)Rlv, CCINIMR,
480 1%, G O)RD, KACHRININI hidirNF2H3CE,, W GO) 1267 G HOIMRARE .
BYCIOILZR (O &1 N QBRI MG OIZRY A SN RO
In some embodiments, n e :
R e el S I ST A
Wit NOR3NF Br- R (oSt &R < QBB GtedRrERRE0S @R 4 URPRB2EO)R,
MRAYR'CR4 HRBNRSF'L, C haloalkyl, CN, NO2, Or, Sr, C(0)RM, C(0)Ner,
C(0)0r,s626 (Npod2beR) N tinNRE R M&ﬁ%béﬁl&!@@@ﬂ@ﬁ% ,@@»ﬁ% WCas
RONWALZ 1, SRR, S(WANERIS, ApdoryIpwhsreingsald Gl alkyl,

24 alkenyl, or C24 alkyrtyl iIs 0 tlonaﬁ/y sﬂbsﬂtuted’wﬂh 1,2 or
A Aot S PSSP AT, N 218 LU AR (o),
irdeoynderby el om, O CHORBR GBI eRENRIGERRE, NeC(0)Rm,
NeC(0)8en<S{i)dRbdy<SKOPNIER A4 iS(@)2R I, SORANSRBAC ant@y3. In
QAN EaLeIMAnts 35S, NoRSAMARMDQAINERLS: X JSiSFs IRRAMS

di X lalea. 20l i ts, .
SR O g O TR A,
PSR mERS SRR, a1 Sr&nbodiments, Y is C-Me. 25In some

emboldifpepsbydim@eR5h. In some embodiments, X is N and Y is CR3b.

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 § substituents selected from halo, C 4 alkyl, C,4 alkenyl, C,4 alkynyl, C,.
+ haloalkyl, OR™, SR®, C(O)R™, C(O)NR*R¥, C(OYOR™, and Cy*, wherein said C,., alkyl, Cs.4
alkenyl, and Cy.4 alkynyl are optionally substituted with 1, 2, or 3 substituents independently selected
from halo, OR* and Cy’; and

Cy is selected from aryl, heteroaryl, cycloalkyl, and heterocycloalkyl, each optionally
substituted with 1, 2, 3, 4 or 5 substituents 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, at least one of R*® and R*® is selected from C . alkyl and C .6
haloalkyl, wherein said C,.¢ alkyl is optionally substituted with 1, 2, or 3 substitutents independently
selected from C(O)NRRY, C(O)OR?, NR°R?, NR°C(O)NRRY, and NR°C(O)R".

In some embodiments:

at least one of R** and R*® is selected from Ci; alkyl, wherein said C; alkyl is substituted
with Cy' and optionally substituted with 1 or 2 substitutents independently selected from halo, OR?,
and SRY

Cy' is selected from aryl, heteroaryl, cycloalkyl, and heterocycloalkyl, each optionally
substituted with 1, 2, 3, 4 or 5 substituents selected from halo, C, 4 alkyl, C,.4 alkenyl, C,, alkynyl, C,.
+ 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(O)OR¥, S(O)R™, S(O)NR**R¥, S(O),R*, S(0),NR**R%, and Cy’,
wherein said Cy.4 alkyl, C;.4 alkenyl, and Cy.4 alkynyl are optionally substituted with 1, 2, or 3
substituents independently selected from halo, OR* and Cy’; and
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In some embodiments, X is Cle and Y is N. In some embodiments, X is
CH and Y is N. In some embodiments, X and Y are both N. 30In some
embodiments, at least one of X and Y is N. In some embodiments, le

w0 s3130ase independently selected from H, halo, C14 alkyc&8<boo7/071891
alken}il5 C24 alkg/n |, C14 haloalkyl, C14 hydroxyalkyl, Cy', Or, SW,

I§&)¥|§ FéfB%IS’ ]aﬁcp?\*%?td, wherein said C4 alkyl, C24 alkenyl, and C24
alkynyl are optionally substituted with 1, 2, or 3 substitutents
indepEndestytebiiotte frolmoayt, @iva N 2ndiatero@uWsalRN el O)Rpally
SEADNMRR, 135 CEYG1ARQAREOHCA0INROIe AINR 1 2de RS CLRRN, .

4MQ£Q)MWW@%%§& Qazgylgﬂ@%y 16 i&’gﬁ@ﬁ%‘?{%ﬁ,\%@%ﬁ% ::t‘i

%@ér%@é%% inde %%d&?&%é%&éd r%m’ ﬁ?h(e!l o), 11% a %?9&24
S{AB Ny OYES Rk PR 4iaIRyR G 14 hydroxyalkyl, Cy', OR', SW, and
Nine,whereinsdid«@i4 alkyl, C46 alkenyl, and C24 alkynyl are optionally
substiguad sadtly £ &arBisiuhstitutents, independenty seleeted ifrasiics

wihe QgOY[/%B);I\IEWBSQ%Qthg@m%sagtbgs(gzgge%abﬁC@ggfe%%%5 halo, OR?,

NWW, N DJOW, S(O)Rb,

O% ) W, NWC(0)W, NWC(O)NWW, NWC(0)0
*OINWW, S(0)2R1', NROS(0)2Rb, and S(0)2NWW.  In some
embdeimeistesispBoameRisrarelindptnt erthesoietetftonstoptaidly Ci.6
selikith G 2i6 alkehyl oG 2doaliayhylseGdid ato adloylc G 1yhydranyadkyl, Gwnyl, C;.
4%%51@5\6@%1{\'&@?&%%@{?& é@éﬁ&d ig h%@;%i@x@%@tﬂgﬁ@%leﬁg%% alkyl,
cynvytar 1QNnally su Ityied .w , I » supstituients.
e S S e
Sl HEEBS R mEHEY Wi and R3Db are independently selected from H,
C1.6 Gk sECHE FrertoaikyictCyrOWL G, S{OMRITOS (D) HRSsaincb MY,
siwhiesetnveaid € 6)alkykisseptionalbsubstited-yitt, &.. e substiuents:,.

<ndapendentiyseleciad Homyh CERNWINRE (0)OW, halo, NWW,
NIeCQO Nnd m%@gmNWC(O)lzb- 15In some embodiments: at least one of

123" and R3b'is seiected from Cy'; Cy' is selected from aryl, heteroaryl,
cyclodiitt araHeterd Rydioaliend Eaeif ortiohathprein said Cus 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 heterocyeloalkyl, each substituted with 1
or 2 R” and optionally subsituted by1,2,0r3R%

R’ is, at each occurrence, independently selected from Cy’ and C,.4 alkyl, wherein said C;.4
alkyl is substituted with 1 or 2 Cy’ and optionally substituted with 1 or 2 substituents independently
selected from halo and OR™;

R? is, at each occurrence, independently selected from halo, C, alkyl, C,.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 § substituents selected from halo, C,4 alkyl, C,4 alkenyl, C, alkynyl, C,.
4 haloalkyl, aryl, heteroaryl, CN, NO,, NR*R%, OR*, and SR¥.

In some embodiments, 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®. In
some further embodiments, Cy' is aryl or heteroaryl, each optionally subsituted by 1, 2, or 3
substituents independently selected from Cys, halo, C,.4 alkyl, C,4 alkenyl, C,.4 alkynyl, C 4
haloalkyl, CN, NO,, OR¥, SR*, C(O)R™, C(O)NR*R¥, and C(O)OR™. In yet further embodiments,
Cy' is 1,2,4-oxadiazolyl optionally subsituted by 1, 2, or 3 substituents independently selected from
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substituted with 1, 2, 3, 4 or 5 substituents selected from halo, C1.4 alkyl,
024 alkenyl, C24 alkynyl, Ct. 4 haloalkyl,Sle, C(0)1r, C(O)Nre, C(0)01r,
and Cy3, wherein said C1.4 alkyl, C24 20alkenyl, and C2.4 allcynyl are

wigignalyeseostituted with 1, 2, or 3 substituents independenipragiartadsor
Cy3 is selected from aryl, heteroaryl,

alo, Or and C and
I&\Ioé%g Fcy?ogﬁﬁ’% 8&%\0alkyl each optionally substituted with 1, 2, 3,4
or 5 substituents selected from halo, C14 alkyl, C24 alkenyl C24 alkyliyl,

©f: whffoatkyl, GrytlisatefoariyONG NBRaIKR 6B NOWER ‘aski SWBRD51n
comrértbadinenir“at least one of r and Rib is selected from C1.6 alkyl

and C. ;@M%&lamﬂvﬁ sreln said G- alkydis gptignally subsiitytedhwit, 1.
N or.3 3 %JN\E?& ents mdependently selected from C(0)Nad, C(0)0OW,

NRar & ﬂ% NWRd, and NWC(0)Rb. In some embodiments: at
least GhBt rERpEERE I Ssebfedidim iC 1 PGk wHeretrhesirl e -

Adehisplidstitsted @it Cyt andeptionsiyesuldstituteldcwitfiol 6#1@ OR®, and
substitute nisjndepaosant seleatedhfrom halan QR ,lﬁe&ﬁaw y seleSM(AiSm
156 qgmmqa argly t&eltef%% fﬁxﬁé%%x&nm heterocygloalk gpua%ﬁ

ton ubstituted with 5 substituents selected from hal lo,

ﬁf““ %’aﬁéé’ ﬁm@ﬁzf‘%ﬁi%ynws [ AT MR ER R . T
‘@(mfleélb@c@mﬁzé is €0yt Dy OTBNatYiéds 03BReS MWAOMOIRbH,
NWAﬁ(@ﬁMms(O)E?bdcS@n;maaﬁwﬁ(@);awma@amwmmem&y :
mbsreimsaidicd 4 @L%e%éﬁllsesﬂmﬁ@&iv&%}ﬁ'|Cyny| are optionally
SR TR R e
anﬁ@ea%%wbéy%%w laa?ﬁa% BydbERyrrdatHcgptimRftglo and OR” In
squb Seithredinbritingnte L3 is4 oratkderssitierits ssedetotadritoaled OHC 14 alkyl,
C24 alkemyl eiddiratkynylie£sAndonatoalkyt> aryl - lgtenoarylc eyeleatkyl is ¢,

Asliefosypion LSQJ}JedW1 8e é&u&r‘t@m QJQ& \eRA%: 5P Gad or™

I e) R &Rg6, N e, NIeCa t1t ) | 0 Oe rSS}({O)Rbe
30 %5&%& 22%2 T SOUNBEAREAR S ST o
least Brigwt q’@%“%‘ﬁ’ﬁnﬁ’lﬁﬁlfé%@}ééf@da o Gsl‘% eﬂkyﬂ%eféf hega ey G gy or
hglkyhig, sabsttinedywithi@yd it Dptidnalyisuly stitutedenith cleardZrom Cy’, halo,
@uhsdtutentsdndenendantly salacied frambalor@RE: ad)BIeE OINR¥RY, and
C(O)OR™. In some further embodiments, Cy' is 1,2,4-oxadiazolyl. In some embodiments, Cy is
selected from aryl and heteroaryl, each optionaily substituted with 1, 2, 3, 4 or 5 substituents selected
from halo, C,.4 alkyl, Co4 alkenyl, Cy.4 alkynyl, C\.¢ haloalkyl, aryl, heteroaryl, NR*R%, and OR*. In
some further embodiments, Cy’ is selected from aryl and heteroaryl, each substituted by OH and
optionally substituted with 1, 2, or 3 substituents selected from halo, C,4 alkyl, Cy alkenyl, Cy.y
alkynyl, C,4 haloalkyl, aryl, heteroaryl, NR*R%, and OR*.

In some embodiments, one of R* and R is ~L*~Cy'~(L®),;~ Cy’, and the other is selected
from H, C,.4 alkyl, and C,_4 haloalkyl.

In some embodiments, R* and R*® are independently selected from H, halo, C.¢ alkyl, C,
alkenyl, C,.¢ alkynyl, and C,_¢ haloalkyl.

In some embodiments, R** and R* are independently selected from H, halo, and Cy.¢ alkyl.

In some embodiments, R** and R*® are independently selected from H and C,4 alkyl. In some
further embodiments, R** and R*® are independently selected from H and methyl. In yet further
embodiments, R* or R* is methyl.

In some embodiments, one of R* and R™ is selected from aryl, heteroaryl, cycloalkyl, and

heterocycloalkyl.
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10Cy' is selected from aryl, heteroaryl, cycloalkyl, and heterocycloalkyl,
each optionally substituted with I, 2, 3, 4 or 5 substituents selected from
halo, C14 alkyl, C24 alkenyl, C24 alkynyl, C,_haloalkyl, CN, NO2, me, se,

- WO/ 12f4R54, C(0)Ole, and C?, wherein said Ci4 Cdralikeswylo71891

jonally substituted with 1, 2, or 3 substituents
ﬁ?ggﬁlﬁ%ﬂ?{\{gé&eﬁé@@zﬂr m halo, OR and Cy', and 15CY' is selected from
aryl, heteroaryl, eyeloallgyl, ang’jb heterocycloalkyl, each optionally
substituteRewRPPAmoNtS B gRERs s tidsaridsdlesieeel fiomhahal b erplalky |,
Gehlgikenyhe@24ddkikmyl, C1. 4 haloalkyl, aryl, heteroaryi, UN, NO2, Nee,
ORa6i ask S8bINSAN R EMRAJiENeESaryl, hete ARSI RARDERIBARY, Blky1,

desiedian MGy, WIS G Al e RS RR BTG
and optionally substituted wjth 1 or 2 substifutents mdgpend‘épt% séfecte

FromRalo-oBlAR ST SRHEPE sSEUE Frorh QPR hétdiparyhercin sad Crs
ot Gatiyicrgharhete rdeyel celkylioedipiussitseitutisd vithr 3 sbgiRTtand
ioptionalliy subsiilted o 10, ardZRGnd Cy* isRkisddiornel, 0eRHERINER] oalkyl,
a&ﬁﬂ%%%?&;ﬁﬂ&é%l&?ﬁﬁgmﬂl@s\ﬂ%@@%ﬁ? 1,4%%&/&»@%@%&&9@1&&%@%3}
3 UtGRLYY . alkyn 1« haloa Ign %u : V2V Q‘r % an
sfi]:p% |t§’l3&te2ﬁt2%en é%en(y;én Exfe?en(lﬁe%%ro § %tﬂé) %ﬁagg;ﬁo ’I}Hﬁ%lé,ggt ’eafl:h
currence, independently selected from halo, C14 alkyl, C24 alkenyl,
C24 dikspmp sahbdihaiodikyi eNo MO R BkejiSelC(OYRNEIGIO)N e dna 5
sEHD)QAe sk Gyiscselactae oM Ayl ipetaioaivhecyslealkyknantbnally

Hiaraeysioalkyl sachoptgnally AasHasiiied Wil b, 2,28 PED, aieynyl, ¢
qtﬁ seIeCFed [ro h%lo, Cl4 ﬂ%yl C24 alkepyl, C2 aIkYn\?’I, ClI.

hS{JE)nSitlfue eterqa cloalkyl, 0 N ,and .

4 ha bafky, argi,r‘ﬁéféroar f (N Nfer) joel\ée,%lgﬁn it 8e. In some
embobiifrBnEsadifess: Bnds Siareid HAdsRproReILy sbeiptdtoieryh Tdexing
salkylenéioptiondithndsbstituten M, 4, or 2ssisbstitutentscindepardedatjom OH
asgleeied from halo, Or, and Sr. In some further embodiments, Cy' is aryl or

heterg)rgsr%e%%ggd%ggqggxdsqudjgesg% by 1, 2, or 3 35substituents
independently selected from Cy', halo, C1.4 alkyl, C24 alkellY1, Cc24

alkyni}"senféfmbodlments, mis 0.

In some embodiments, q is 0.

In some embodiments, mis 1.

In some embodiments, q is 1.

In some embodiments, p is 1.

In some embodiments, ris 1.

In some embodiments, p is 0.

In some embodiments, r is 0.

In some embodiments, L is -(C,.;5 alkylene)- optionally substituted by 1, 2, 3, 4, or 5 R*. In
some further embodiments, each R is independent selected from halo, OH, and CN. In yet further
embodiments, each R™ is independent halo.

In some embodiments, L is C; ¢ alkylene optionally substituted by 1, 2, 3, 4, or 5 R™.

In some further embodiments, each R™ is independent selected from halo, OH, and CN. In yet
further embodiments, each R™ is independent halo.

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

In some embodiments, R' is H, C,.joalkyl, or Cy, wherein said C,.jo alkyl is optionally
substituted with 1, 2, 3,4, or SR™ .

In some embodiments, R' is H, Cy_10 alkyl optionally substituted with 1, 2, 3, 4, or 5 R* .
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haloalkyl, CN, NO2, OR, SR, C(0)R, C(0)NRe412d4, and C(0)0e. In yet
further embodiments, Cy' is 1,2,4-oxadiazolyl optionally subsituted by 1,
2, or 3 substituents independently selected from WO
wOQAtaS25PCT/11S2007/071891 INCY0057-500 (13316 1p00A2000y 3891
nyI C24 alkYnYlI, C14 haloallcyl, CN, NO2,
%aé%g‘% g‘?@; %%é{%é ele, and C(0)013.". In some embodiments,
one of Ri"and R3b is - -LA- Cyl, and the other is selected from H, C14 alkyl,
and C1RaRRGISGIH Rohfés Fibakishtein At GstHb O RE R RIDREHS
wiALCy} @. B) i RCy By swhefeihet dntod@ibAaikyliene aptienaliy suibstitttediyith
shieticd SbRsHvientsindaperdentyseleciediamAalo R ARtiaMWiadk Bis
Cl, a'hﬂ}’é‘éﬁge%ﬂ&’&@ﬁw §ug§}|&1@d Vﬁ(ttlw 1 or 2 substitutents independently

selected from halo and OR"; and'tiis 0 or I. In some further embodiments,
LA is B1°%¢ q?&%ﬂ‘éngp%dﬁgﬁy substituted with OH. hi yet embodiments.
LA is Eomaaiediacoistioilly Sugdtituted with OH. In 10further
embodimeantsbbAniens 213 EIkylenalkin gammalgsubodivients,; |b.is, @ o3 e

s@xﬂ%@%i{&ﬁ@%; Ittiifc lasI@ﬁgﬁgﬁo%mmgimmﬁewtﬁb%s%%ﬂ%ﬂﬁfe[%somél .
O 10Na SUtu n soO er odime IS
&) l%( SH% ge %é@.?u?‘%av%fﬁb nh 1}] 19) S’"Q 9}, P r51rf‘ Omt least

ylene optlona ly su n some e’mbodlme
eBﬁ%dB‘feP%?SZL%dSF%bafgyl LA s ciprdinesys, Wierisic v AK¥-C1-3 alkylene
optiofasiyrsutystidimedswitkRl or 2.selkstittents ingepeddéhtly2ssléotsddom
halo angeAWmisikksemerUidbaiembadiments, LA is C14 alkylene

Optm@x@é%@%&%&'&%%s\/ﬁtm lﬂﬂkoc?gng)'é haloalllﬂ %)gi@ %pll%? §g %t least
one of 12.3' and R3B is -LA-Cyl=( 1 Cy', wherein LB is C?’IA aIkerne

foytishally sub 7Substituted with 1 or 2 substltutents independently selected from
halo angh@Rinbhdisemerflisthas, epnbodiments; L Bds R4 alkylene optionally
substituect withdaler P nli S9Mme @mémzp %pﬁna&%%ga@ giR#:and
R3bis -LA-Cyl-(1, 13)11 Cy3; and Cy" is aryl or 20heteroaryl, each
optlonalﬁy 'subsilmed by 1, 2, or 3 substituents independently selected
from Bybrikatehodnatiyl’ €Rdoatkenytr CatalRrhyl, C14 haloalkyl, CN,
NO2,108H0 SR k()R 4s ROINE|er-aatyC(0)OR". In some further
embqglmgpgﬁrb%@t; 4-exadigzglyl. In some embodiments, Cy3 is

selec ed from aryl and heteroaryl, each optionally substituted with 1, 2, 3,
2 or S CUBSITINE Shrdbaad UMK, C AN P UREy K o
%n%fmﬁn b RRRoHRM th i Spy I NRERIGETRATONRE. B 9B sdine
nuttiein emibedimtntsisY 3 IS, sateied from aryl and heteroaryl, each
substaa ke RHaNGIN SURSHHIEd Wik 2 01 & syhstituents
selected from hal 0, I5(54%&1”@# C44 alkenyl, C2-4 alkynyl C1.4 haloalkyl,

b
aryl, h%%grce)grn N and 012'6.

In some embodlments R2 is CL

In some embodiments, R? is CF;.

In some embodiments, R? is a moicty having the formula; —==—R%*

In some embodiments, R? is S-Me.

In some embodiments, R? is selected from aryl, heteroaryl, cycloalkyl, and heterocycloalkyl,
each optionally substituted by 1, 2, 3, 4 or 5 substituents selected from halo, C, 4 alkyl, C,. alkenyl,
C,.4 alkynyl, C,4 haloalkyl, and OR*,

In some embodiments, R* is H (i.e., R* is acetylenyl).

In some embodiments, R*, R*, R*, and R* are independently selected from H, halo, Cy.

alkyl, C,.¢ alkenyl, C,.¢ alkynyl, C,¢ haloalkyl, C;¢ hydroxyalkyl, and C,.s cyanoalkyl.
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In some embodiments, one of R3' and R3b is -LA-Cyl-(LD)ti- Cy3, and the
other is selected from fl, C1.4 alkyl, and C14 haloalkyl. 30In some
embodiments,and R3b are independently selected from IL halo, CI-6 alkyl,
Qﬁémﬂxﬂoyisc4 6 alkynyl, and C1.6 haloalkyl. In some embpdingnis7/ 691

ﬁ gﬁﬁé@ ﬁi Iy selected from H, halo, and C1-6 alkyl. In some
embo imen " are independently selected from H and C14

alkyl. In some fiu- ther embodlrgents R.B and RTh are independently
selectadomesrhedimeninBthynd fn et indraselenbemstsdifitariao. 2306y IFEGp is
aRetyiyl: alkinys Cméadnibodimeitts maneRdGf e and R3B is selected from aryl,

heleraagyhayeloalionls @?ds@@t% GN@IIPQIL‘SY 'tutéé/@z 1,2, 3 4dor5 subsutuents selected

%%#Jleédg%%g? wﬁe%?g}qoglgl %Igé w% Og?péﬁ %agte orﬁ aryl,
?1(8?5%5? C&?@S‘at@ﬁ(% Iﬁ)&@%&oeﬂ% eg%%g?%nts le

Séoé]ét]aeéf@l}}ﬁ% SA-ReterdHNR/AGalkyl, and heterocycloalkyl each
optionalyhsuhstititedswishskn2, 3, 4 or 5 substituents selected from halo,

Cl4 %lkédm%n“o@d}ﬁ%%' c@%%é@&%ﬁgwﬂu&éﬂj Q%mlﬁx'bf'%' 39Ry: CUDR s

%20} Nﬁ()?n are o iona l%{l sﬁu 3 Sa(?h%lyaﬂ(l% su ?ﬁ% IR@nd

W@peﬁ@ﬁﬁy&el@ &{fr’d{ﬁ(ﬁéﬁo MR @‘{}3 Ran%‘i“ty%q}é‘selected
Niﬁfﬂ(@}?Rahét@iz&’é;ﬁ(%}?ﬁ@ﬁﬂ@@)ﬁﬁobﬁ@@hﬁ?&‘l@délkyI each optionally
substitidask withhdiménts3 4 ©h&sRstituents selected from halo, C14 alkyl,

C24 %W&Q%'er%%érﬂéﬁ%né‘} 1&)&@0&&%'9&!5}/ Ill}?srl}{)stlh Sl;%oqr}él Cﬁl\(l)fr '5\IS htuents
I\f gl andl{g Se.'In Some emb s heteroar V atis
0P 1;E’)na(ﬂjf/ SquSflfu 4 &ﬁfhalie’% gz 4&“%’?% gu‘bléat]l‘fﬁlgﬂtgll\m}@ﬁe eﬁﬁy
%@I)é*ctecd(f?ﬂﬁﬂ Ry )RR aRGIORd HRPTSRIoARSR e 2B5 et hally
MRIbEAoRT bR 2 SEYURTRS, subskityentsoptertad.from halo, Cl, alkyl, C24
alkenyl sCrddabyimehi Sy balealkyl, aryl, heteroaryl cycloalkyl,

heter9 Cl(e)%!nw dlmenfs,l\&o rF’throéyan dpevloﬁa Osg?)gt e{n # dlrgeyglsdrlg 31)

is thlazo y that IS optiona y substititut
substituents selected from halo, C;.4alkyl, C,.4 alkenyl, C,_, al ynyl M haloalkyl CN, NO,, OR®,

SR¥, C(O)R™, C(OINR®R®, C(OYOR®, OC(O)R™, OC(O)NR®RE, NR®R®, NR®C(O)R™,
NR®C(0)OR®, S(O)R®, S(O)NR®R®, S(O),R®, and S(0),NR*R®,

In some embodiments, Cy is heterocycloalkyl.

In some embodiments, Cy' and Cy” are independently selected from aryl, heteroaryl,
cycloalkyl, and heterocycloalkyl, each optionally substituted by 1, 2, 3, 4 or 5 substituents 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)RY, OC(O)NR¥R¥, NR*R*, NR¥C(O)R"™, NR“C(0)OR*,
S(O)R™, S(OYNR¥R¥, S(0),R™, and S(O),NR*R*,

In some embodiments, Cy' is selected from aryl, heteroaryl, cycloalkyl, and heterocycloalkyl,
each optionally substituted by 1, 2, 3, 4 or § substituents selected from halo, C,4 alkyl, C,.4 alkenyl,
Cy.4 alkynyl, Cy4 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(O)OR¥, S(O)R™, S(O)NR*R¥, S(O),R™,
S(0),NR*“R¥, and Cy*, wherein said C4 alkyl, C,.4 alkenyl, and C,.4 alkynyl are optionally
substituted by 1, 2, or 3 substituents independently selected from halo, OR* and Cy’.

In some embodiments, Cy' is selected from aryl, heteroaryl, cycloalkyl, and heterocycloalkyl,
each optionally substituted by 1, 2, 3, 4 or 5 substituents 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¥, C(O)OR¥, OC(O)R*,
OC(O)NR“R*, NR"R*™, NR*C(O)R™, NR*C(O)OR¥, S(O)R™, S(O)NR*R¥, S(0),R™,
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said phenyl is optionally substituted with 1, 2, 3, 4, or 5 substituents
independently selected from OH and halo. In some embodiments, m and

g are both 0. In some embodiments, m is 0. 20In some embodiments, g In
soneembngiments, inis 1. In some embodiments, q is 1. Ip&@§2007/071891

m%gﬁg&iéi% i)m&&% me embodiments, r is I. 25In some

embo me embodiments, r is 0. In some
embodlments L is -(C1.18 alkylene)- optionally substituted by 1, 2, 3, 4, or
FRARTR S GME Runtheseie sl Salirpllsns&-etlistmle kg theb@mu@npg@l@@ned
dronubaley, 0 1-br arcbGivinlnindepdudrihig s @mbotiiments .aacii. R™

Indbepmﬁ@w@dgan@g&n@mm@&mb%mmfmﬁy@ dAalinde @m&t&g@@c&%lkﬁ
Stitut urther O ents, e
éa op 1onafly sugstl ed rom ﬁ B or S d%stx %s ected urg}]er é tl?%l gf 4 aeln : g?

ent se ecte

e . g oo
vdikylerid Clrkoinfe faikhel exhBodimeriee brio@Udsaikyleneri85i? some
serabagimenisndnds dele i alkylha, O wiaergin said Ci.LO alkyl is optionally
su bﬁ%ﬁe%&xm@nt? (f)lz 9 Ee@&& i?om IM %%ogmb&gfmgﬂtimﬁxe@r(!»jycloalkyl
eéé'bl O}ah(_l)lg &u% %ﬁ) Stl% uted g/ Ittlpstxtuen’cszgseléelcted ’E?orlile halo, CM alkyl C,.4 alkenyl,
Cy. alkynyl, CM haloalkyl, CN, NO,, O R‘"*“ SR™, C(O)R™, C(O)NR*R¥, C(O)OR*, and Cy’,
wherein said C,4 alkyl, C,4 alkenyl, and C,., alkynyl are optionally substituted with 1,2, or 3
substituents independently selected from OR* and Cy’.

In some embodiments, Cy’ is selected from aryl, heteroaryl, cycloalkyl, and heterocycloalkyl,
each optionally substituted with 1, 2, 3, 4 or 5 substituents selected from halo, C\4 alkyl, C, alkenyl,
C,. alkynyl, C,4 haloalkyl, aryl, heteroaryl, CN, NO,, NR®R%, OR*, and SR*,

In some embodiments, Cy’ is selected from aryl or heteroaryl, each optionally substituted
with 1, 2, 3, 4 or 5 substituents selected from halo, Cy.4 alkyl, C,.4 alkenyl, C,.4 alkynyl, C,4 haloalkyl,
aryl, heteroaryl, CN, NO,, NR*R¥, OH, —O-( C,, alkyl) and ~O-( C ., haloalkyl).

In some embodiments, Cy’ is selected from aryl or heteroaryl, each optionally substituted
with 1,2, 3, 4 or 5 substituents selected from halo, Cy4 alkyl, Cy.4 alkenyl, C,.4 alkynyl, C,4 haloalkyl,
CN, NO;, NH;, -NH(C,.; alkyl), -N(C1 alkyl),, OH, —O-( C.4 alkyl) and ~O-( C;.4 haloalkyl).

In some embodiments, the compounds of the invention have Formula II:

R3b ')

L

o—r—Z

1

I
wherein constituent members are provided herein.
In some embodiments, the compounds of the invention have Formula I, wherein —-L-R! is
C,.7 alkyl optionally substituted with 1, 2, 3, 4 or 5 halo. In some further embodiments, -L-R' is Cay
alkyl optionally substituted with 1, 2, 3, 4 or 5 halo. In some further embodiments, ~-L-R' is Cs
alkyl optionally substituted with 1, 2, 3, 4 or 5 halo. In some further embodiments, ~L-R" is Cs
alkyl. In some further embodiments, -L-R' is butyl or pentyl.
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INCY0057-500 (133161.00102) In some embodiments, Rl is H or C1.3
alkyl, wherein said C1.3 alkyl is optionally substituted with 1, 2, 3, 4, or 5
Ru. In some further embodiments, R12 is, at each occurrence,

wdepengdeaty selected from halo, ON, NO2, and ORa2. In y&dfhighRk/ 071891
embodiments, each R L2 is independent halo. In some embodiments, R' is

WGPZ&WO%W%*QB}H@ embodiments, R'is Cy. In some embodiments,

-L-R"is C1.10 alkyl. In some embodiments, -L-R1 is Cir; alkyl optionally
substitutedewithodin@nt, HegpiBphralss. o s dmetemipodhnents]L- hRdii R GShalo.

alkyhoptinnalpcuhstituted wihsl, 2.y3 f@s2halmisamesenbogdingits,
eIhbﬁhdx%n%7R61§‘Hﬁ}’| optionally substituted with 1, 2, 3, 4 or 5 halo. In some

10embodiments, -L-R1 js C2-6 alkyl. In some embodiments, -L-R1 ig C3.2
RS e o s TN O L BSIHRES Wit

alkyl. In'some embodiiments, bpY
sglegedsfigre Hhplg1 6 mﬂ%rﬁes akspidimelsyLICR bejeabipin o prBeiyilkih Some
@RNISBAIRIRIRS SRRRS hral bR anh@in badaalkikyZ CSRikerya amaigtyliaying
dhedarmuwaiacReanmn mm&mmq{m&@ﬁ%mcﬁ%ﬁm Qs £YREBY, Elchadnalkyl.
GRARSEAL S it ﬁ’{?%ﬂ“%%é% Re2ds B @yﬁﬂ%d%ﬁag&g kyl, or a
et Ing the f some o iments 1alo,
O R S B A A g
haloalkyPnip csdasénerisb ddirpraprendRef e @lveBfordra@Famula 11, fhaonRs” is
selnto dimen (sl R 2, isaEi1 3 hadoatky I n8g6ye durthesemodimeiai2ds,
SEIR WQ@)A@ ¥ehrRenRMPQUINee Ry RS iSikhd: A 8OMmE ANGE
%nﬁfj mbst1 ute(I{:a wnLSl ,%, or% s&stltutents independently selected from Cy', CN, NO,, OR?,
SR?, C(O)R®, C(O)NR‘RY, C(O)OR?, OC(O)R®, OC(O)NRR®, NR°R¢, NR°C(O)R®, NR°C(O)NR°RY,
NRC(O)OR?, S(O)R®, S(O)NR°R?, S(O),R®, NR°S(O),R?, and S(O),NRR*.,

In some embodiments, the compounds of the invention have Formula II, wherein R* is
selected from H, Cy.¢ alkyl, Cy haloalkyl, Cy', OR?, SR?, S(O)R®, S(0),R", and NR°R®, wherein said
Cy.6 alkyl is optionally substituted with 1, 2, or 3 substitutents independently selected from Cy',
C(O)NRRY, C(O)OR?, halo, OR?, NR°R®, NR°C(O)NR°R, and NRC(O)R®. In some further
embodiments, R*®is C; alkyl. In yet further embodiments, R*® is methyl.

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

R*®is Cy';

Cy' is selected from aryl, heteroaryl, cycloalkyl, and heterocycloalkyl, each optionally
substituted with 1, 2, 3, 4 or 5 substituents selected from halo, C; alkyl, Co4 alkenyl, C,4 alkynyl, C,.
+ haloalkyl, OR®, SR*, C(O)R™, C(O)NR™R*, C(O)OR™, and Cy’, wherein said C,.4 alkyl, C,.4
alkenyl, and C,.4 alkynyl are optionally substituted with 1, 2, or 3 substituents independently selected
from halo, OR* and Cy’; and

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

In some embodiments, the compounds of the invention have Formula II, wherein R is Cis
alkyl or Cy.¢ haloalkyl, wherein said C,.¢ alkyl is optionally substituted with 1, 2, or 3 substitutents
independently selected from C(O)NRRY, C(O)OR?, NR°RY, NR°C(O)NR°R®, and NR°C(O)R®.

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

R*® is selected from C., alkyl, wherein said Cy4 alkyl is substituted with Cy' and optionally
substituted with 1 or 2 substitutents independently selected from halo, OR®, and SR?
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20In some embodiments, R2 is Cl haloalkyl. In some embodiments, R2 is
halo. In some further embodiments, R2 is Cl or Br. In some embodiments,
R2 is Br. In some embodiments, R2 is Cl. In some embodiments, R2 is

wb.206v88088 embodiments, R2 is a moiety having the formw@T%g@§a;071891
some embodiments, R2 is S-Me. In some embodiments, k2 is selected

W%%W Wgtgl:’&l@ro@;?@oalkyl and heterocycloalkyl, each optionally

substituted by 1, 2, 3, 4 or 5 substituents selected from halo, C1.4 alkyl,
C2-3 Skéniple2 ailkyh @i, haloaliyl eirdiopcyratviceivbdimeantsh |
drR2RisnlHofitienaIR2visiacatydenyiy- 2afh some embodiments, R4a, re, R5a,

and Rf@tzsaar&ﬁsgﬁa%g& l;lxe%gl]l@ggt@qe%@@a bakpc%@@}hkgf!«ygﬁg%émw .

((:‘Yf)t%’}'% Ona "In's somee(%/(‘évrlnarll;i Gifnan suﬁistuédn%e (=il
Sﬁ'lfét?ﬁér@’ﬁ‘éﬁ]@é‘ IQBSeIected from halo, Chs alkyl, CM alkenyl, C2,1 alkynyl,
C hal®alkylt @NoNORicand @lede sofmeéefrbodimentsik@yds alkghyl, C,.
aﬂé@ﬂﬂnalyhsub@itlmedqby dRr2, %4 orHrsY b&bﬂiﬂﬁ"k’ﬁ(?“ seelta@@@;é;ﬁ@rgh@alo

14 4 4

é ;(g%’ls §§§§N§§£6 1Cter%£‘§f elgé(é) 1%!9{% X)((t)ygoglé(NN adhg Boralfy

33 'Nreci 801 ‘(ﬁ)t?ﬁ%?c S siﬁyhﬁbsﬁllﬁm StofSKmdes:

4Iha§’6‘|1ﬁ’é Brhbeeriren . CPisRAR . ORTnad iR’ embodiments, Cy is

heterdasyhoptiodatbrsuibstituieaddy of (he i edtiar avs osthilaantshselected
from hala,Qd g}[@yl 024 alkenyl, C21 alkynyl, 0141 haloalkyl, CN, NO2,

B B A e

O) 2NRe3Rd3.
R™ is, at each occurrence, independently selected from halo, CN, NO,, and OR™,

In some embodiments, the compounds of the invention have Formula II, wherein R? is halo
or Ci.3 haloalkyl.

In some embodiments, the compounds of the invention have Formula II, wherein R? is Br.

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

L is Cy.salkylene;

R*is H, halo, Cy. alkyl, Cy.6 alkenyl, C,.¢ alkynyl, C,.¢ haloalkyl, C,.s hydroxyalkyl, Cy',
OR?, SR®, or 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'RY, C(O)OR?, OC(O)R®, OC(O)NR°R?, NR°R¢, NR'C(O)R®, NR°C(O)NRR?, NR°C(O)OR?,
S(O)R®, S(O)NRR, S(O),R®, NR°S(O),R®, and S(O),NRR%; and

R? is halo, cyano, C; haloalkyl, Z, SR*, or a moiety having the formula:

R2a

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

L is Cy.;galkylene;

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

R” is halo, cyano, C, haloalkyl, Z, SR*, or a moiety having the formula:
R2a
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In some embodiments, Cy is heteroaryl. In some embodiments, Cy is

cycloalkyl optionally substituted by 1, 2, 3, 4 or 5 substituents selected

from halo, C14 alkyl, 024 alkenyl, 024 alkynyl, C14 haloalkyl, ON, NO2,

e fey/is00e50)R, C(0)NeR13, C(0)01e, OC(0)Rb3, OC(0)NRcT/Us2007/071891

@W@? §%9)0R%) Nr3C(0)0e, S(0)R111, S(0)Nee, S(0)212b3, and
%%5 n som embodlments Cy is eyeloalkyl. In some

embodiments, Cy is heterocycloalkyl optionally substituted by 1, 2, 3, 4 or

5 substittientstsdisensd %wmam@s@i@eamw,ﬁ@tzwmEermyil,aazwhaﬂt@myl, C

haloalkis CONIkNG@Z, Ole, 20 Se, C(0)e, C(0)Nee, O(0)0le, OC(0)Rb3,

OC(O)1g3Re®, N@eaaqua SR@jte. Mﬂ&iﬁ)@% IR, HAUVSHLR cy,
(§I£‘O)S%{e gﬂfﬂ é(g)hzerl\tlsﬁ sa1 J%Fgmel en&%m& ag:e (?tmnally substituted

heferocycloalléy ents Cy i
“ﬁtaép%ﬁﬁ%%‘ﬁvgléﬂ%t‘&ﬁwt&ﬁﬁ‘eﬁté‘iéﬁ%@ E?e%%%&i@ﬂ&“ C(O)OR’, and
WeteFdRyeasialkyl, each optionally substituted by 1, 2, 3, 4 or 5 substituents
selecteds25itramadato hdlekidal ky SR 24 atkenyhaGRdualkymyl.C14 haloalkyl,
ON, NO2, ORm, SR", C(0)RM, C(Q)Ne4lg, C(0)OR",()CORM,
OC(0)NWARd4, meet,)KM, NRMC(0)ORa4, s(0)Rb4, s(0)NR0O4R44,
s(0)2 %%WNRMWOMSH o meEmpeniFents Eyhseielected
from aryglChetisdary|, cycloalkyl, and heterocycloalkyl, each optionally
substitetgddyodnyPha3 ,ﬁioﬁlrogaﬁy Q@Fﬁﬂ@é&tﬁl@ﬂlgcﬁeﬂj fromhaliont ulda%}denﬂy
CLe! 3 eoc 91 Y, Orl\lj Ie\lll 2 OR” e a
SQI%A% Q‘%&Qﬁy 8%%& Ny Métg 21 ﬁglf wheterd s 1¢c ? %kt @c)yclo Tkyl

g){_gul\(rtlﬂ Rd4 CE:E( 1:\5) C(O)NRe4Rd4

NECR s s bjrbA 152@&.8 PGy S PN, 45}1@@@1
Affbetein éﬁi@?bi@@!%we@mlmwldw@rwwdw@m A¥E:0PRGHRTy and
substRtteshlbycind hdosiastitgrMte indepe pdentlyeselacted from halo,
OR" and Cy3. In some embodiments. Cy.ds selected from aryl, heteroaryl,
cycloalkyl, and heterocycloalkyl, 35each optionally substituted by 1, 2, 3, 4

or 5 St FERRS BENSC WWPF&I%“@%’%’PW heys Ao, "G‘E‘&‘%llkyllYl

C14 Haidallegl®he; NO2, OR", SW", C(0)R", C(0)NleRd4, C(0)01e,

OC(OpRdkhiazdiyR il isN R Miteit0itidie SERRRQGHRIMRAR NRG(@)Oionally
s%)&%vltﬁ (192}\! ,R’f',\élfg substituents independently selected from OH and halo and

R? is halo, cyano, C, haloalkyl, Z, SR*, or a moiety having the formula:

enyl C2 4

=R?%

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

L is Cy.jzalkylene;

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

R? is halo, cyano, or C, haloalkyl.

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

R*® is C,.¢ alkyl, C, ¢ haloalkyl, or Cyl, 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?, SR?, NR°R®,
NR°C(O)NRR?, and NR°C(O)R";

L is C,.¢alkylene optionally substituted with 1, 2, 3, 4, or 5 R";

RlisHorCps alkyl, wherein said C,; alkyl is optionally substituted with 1, 2, 3, 4, or 5§ R*;

R“ and R™ are, at each occurrence, independently selected from halo, CN, NO,, and OR*;
and

R? is halo or Cy_; haloalkyl.
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INCY0057-500 (133161.00102) S(0)2NeRd4, and Cy3, wherein said C1.4

alkyl, C44 alkenyl, and C44 alkrtyl are optionally substituted by I, 2, or 3

substituents independently selected from OR and Cy3. In some

wmlmdjmmnss Cy is selected from aryl, heteroaryl, cycloalkyk-ggg2007/071891
tlonally substituted with 1, 2, 3, 4 or 5

Is,E“uEég @%ﬁ %?g"fl t halo, C44 alkyl, C24 alkenyt, 5 C24 alicynyl,

Ci4 haloalkyl, CN, NO2, OR", Se, C(0)e, C(0)Nee, C(0)0e, and Cy',

wheréirfaai grepdiamRpl, Eomnetdnyl heriey Tivn ks EIBsiaievdptonaHy i

Gubstitugechalithulstidit@rndtis ubstituent sdagepen dently seleetaditom halo,

LARGMICYR' is ), SRONSEMRIOIIRENS: (X 1S SEIe G dAL0M XL futher

em%gg{g%rXIReycégg kyl, Iarglg,thetero Xglqaq% ¥I Beach optlonally substituted
1, 2,°3, 4 or 5 substituents se ected rom an C12 al lyI C2.4

a|ken§}1 S Ehp ety fhecamratdatkiic exniRsy oirmdeliotjen LR is
GCINLRAARANSOYOYOE vathd. Cyis 4 wheréirrahRd © SHado dikgdme Rathal kenydiremnd,
-CR2 slkynyitar@optionabyiswastivies ywitb: o013 aubatintentsiments, -L-R!
g@ggp@@g@ﬂtly selected from OR and Cy3. In some embodiments,
Cy3 is selected from aryl, heteroaryl, cy alk d heter cycloalkyl,
each %p?m naIﬂgoéu S ?tlt}{ dwith 1 %‘ ?1 H%XSUEQ YUSHEY S(Te%aected from
halo, C,2 alkyl. C2.4 alkedyt 5C24 kynyl, C44 haloalkyl, aryl,
heteroaryl, CN, NO2, Nee, Ole fln some embodiments, Cy3 is
selected from aryl or heterogyl, edch opP ion gbstituted with 1, 2, 3, 4
or 5 substituents selected froﬁ*}\l C l, C2.4 alkenyl, C24 ail(YriA
C14 haloalkyl, aryl, heteroatyl, CN, Nﬁbz, Nee, 01-1, -0-( C12 alkyl) and
-04 C14 haloalkyl). In some embodiments, Cy' is selected from aryl or
heteroaryl, each optionally substituted,20with 1, 2, 3, 4 or 5 substituents
selected from halo, Ci2 alkyl, C24 a(benyl C2-4 allOnl, C1-4 haloalkyl,

CN, NO2, NH2, -NH(C14 alkyl), - al 10)2, OH,-O-( C14 alkyl) and-O-(
"B Fafd SRy IR R it SBH ghﬂrfé%m&ma%méewéﬁw
flemhalfGiate AREHB8 Whétin 2 5whiersi R condtiiueis iemiberchemiabove.

pl’OVi@E@MﬁH@dmen@ 5008 RNBOSIMAN S e sRPRAVRMS, Qhthe, L R' is
‘éﬁ&i'&ﬁ&@ﬁ%ﬁ%%&%iﬁ Wlae;%' Bt iRt i Sre %n%kyé&m%'e%lsy LR s Cu

hala. In some further embodlments -L-R

Stltut
JoPSiad it 3, 2,5 # 005 Rala. I some ther smpodiment, L
a%%&ﬁﬂérﬁémwmlﬁ C-34 alkyrelptinran fatsstnbedioopisn 18, 18, G-or

alihalo. In some further embodiments, -L-R' is C34 30alkyl. In some further
embadigentsiokitdd, IBOUHRLRAI inYMBon have Formula ITa, wherein -L-R’ is
C% ac?kyllo?)pgnééy SCDT{lf{l§g %}Z/I?Z,:IB?? or 5 halo. In some further embodiments, -L-R' is Cy.

7alkyl optionally substituted with 1, 2, 3, 4 or 5 halo. In yet embodiments, -L-R" is butyl or pentyl.

In some embodiments, the compounds of the invention have Formula Ila, wherein R? is halo
or C;; haloalkyl. In some further embodiments, R? is halo. In yet further embodiments, R? is Br.

In some embodiments, the compounds of the invention have Formula ITa, wherein Cy' is
optionally substituted 1,2,4-oxadiazolyl. In some embodiements, the 1,2,4-oxadiazolyl of Cy' is
optionally subsituted by 1, 2, or 3 substituents independently selected from Cy’, halo, Cy4 alkyl, Co4
alkenyl, Cy4 alkynyl, C, .4 haloalkyl, CN, NO,, OR*, SR*, C(O)R™, C(O)NR*R¥, and C(O)OR™.

In some embodiments, the novel compounds of Formula II have Formula IIb:
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INC% 0057-500 (133161.00102) In some embodiments, the
compounds of the invention have Formula Il, wherein R2 is halo. In some
further embodiments, R2 is Cl or Br. In yet further embodiments, R2 is Br.
wodiher fgstaer embodiments, R2 is Cl. In some embodimentgrib€007/071891

I,%P(F%Bﬁwgfo Hﬁfﬁln r%tzlon have Formula Il, wherein rb is 5selected from

)alkenyl C2.6 alkynyl, C1.6 haloalkyl, C46
hydroxyalkyl, CY, Or, SR', SCOW', S(0)2121), and Nrle, wherein said C46
alkyl, C2.6 alkenyl, an @Zﬁ‘a%d are optionally substituted with 1, 2, or
3 substitutents indepéndently selecied from.Cy' @N, NO2, halo,
OR',c(0)Rh, O(0)NR1d, C(0)0r, ﬁz OQJ(0)NJer, Nad, NrC(0)Rb,
NrC(0)Nrr, NrC(0)0r, S(0)Rb, S(O)I\H 0)2 S(0)2R6, and
S(0)2Nad. 10In some embodiments, the cdmpounds of the invention have
Formula I, wherein Rm is selected from H, halo, C. alkyl, C2.6 alkenyl,
C2_6 alkynyl, CI.6 haloalkyl, C1.6 hydroxyalkyl, Cy', Or, Sr, S(0)r, S(0)2r,
and NRer, wherein said C14 alkyl, C2-6 alkenyl, and C2-6 alkynyl are
optionally substituted with 1, 2, or 3 gﬁbstltutents independently selected
RSIHCy, CN, NO2, Or, Sr, C(0)r, C(O)NR'R6, C(0)0r, OC(0)Rb, OC(O)Nrr,

NRCR4is M C{Bylab ot 6@{Q WNiad itedbiirCH0) it SEOYRnSMNIEIBs clected from
ha@bﬁi%lamd\yjs(O)ZRb and S(0)2NR Rd. In some embodiments, the

comeuiie IS IENENIRIEETUS L WD Bhisserees o

l\ﬂ}ﬁé‘f‘em{sald C1.6 alkyl is optionally substituted with 1, 2, or 3

substitutérmstisaependently selected from Cy', C(O)NR'r, C(0)0r, halo, OR',
Nad, SrCENarl, aadkNWEGHRYRE. e seme fustheodembodiments, leb is
Cl 3 elmelmsélfmerhem SREHSe RID IS RGNS erein -L R is

Hﬂéﬂlmen IQ‘ qje com s of th nve tlon have Formula II, wherein:;
Lot S H

Mol SUOSLUES ¥ ror’n ef’rﬁo 208 Ar Ty O EIRY Oglm(fms LRV o
aﬁé&@?&%%ﬁf&héwe‘étﬁﬁhdpﬁ&aéﬂy%ﬁ&sﬂﬁm \fb*ffhei e@b@m@% sdbshtGents
aieleotedkombitalod Gt Bikyl, P4 alkelhip@Rualkimsl@nt2Bhaloalkyl

a@BR", Se, c(0)Rb4, C(O)NR"R", C(0)012", and Cy’, wherein said C1.4 alkyl,
C2.4 alkenyl, 8nd Gt tﬁlém}ﬂ ar aou@%hl Y3 QVSJ aVYfﬁhw w2 R! é

substituents mdependentyselecte from halo Cy3; an

S SKIL QBT RHR A &t bty 1 °% @%T&awoaﬁ&lﬁfef e&affkylt Ba(‘:h
T eionatRrsUtRtutediith 2,324 & 4 Inlob lsustitbeditssebdted fromhztoyl
Ci4 alkyhnfc 24tatkemyl, G2dalioyn oGk 30 ialaalkybandihetesearyt,iGho

oNQ.?haNQMGbn & f@ﬂgr‘%ﬁ;bodiments, R?is halo. In some further embodiments, R? is Cl or

Br. In yet further embodiments, R? is Br.

In some embodiments, the compounds of the invention have Formula IIb, wherein Cy' is
1,2,4-oxadiazolyl.

In some embodiments, the compounds of the invention have Formula ITb, wherein L* is C,3
alkylene optionally substituted with 1 or 2 substitutents independently selected from halo and OH. In
some further embodiments, L* is C,.5 alkylene optionally substituted with OH. In yet further
embodiments, L* is C,.5 alkylene.

In some embodiments, the compounds of the invention have Formula ITb, wherein L* is Cy.3
alkylene optionally substituted with 1 or 2 substitutents independently selected from halo and OH. In
some further embodiments, L* is C, 5 alkylene optionally substituted with 1 or 2 halo. In yet further
embodiments, L* is C,.3 alkylene optionally substituted with halo.
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In some embodiments, the compounds of the invention have Formula I,
wherein R3t) is C1.6 alkyl or C1.6 haloalkyl, wherein said C1-6 alkyl is
optionally substituted with 1, 2, or 3 substitutents independently selected
Wmno@ﬂ@SME?s‘Rd C(0)0r, Nre, NrC(0)Nrri, and NrC(0)Rb. In pefgs2007/071891

unds of the invention have Formula Il, wherein:
@gr%czl}s etatt égfigir?%% 3 alkyl, wherein said C1_3 alkyl is substltuted
with Cy' and optionally substituted with 1 or 2 substitutents independently
selectE@d TS AglE Ot BnePSrouO2B0TYIS00REPRTHUSROOHOTEY0. In
INEC YORB7G00) ({33d61L:00I0R) inveny s sRlesiadiftom-anyl]; Rateroaryl,
cycloa!kwméaﬁlo&@&eemexmmlm@@&mm&wmvmg 8 1h@eNds o.

optionally subsituted by 1 ceurrenc

m%le r(}a%‘ngentel Soogfggtlgdt fomn &Ouﬁdgﬁdthéﬁe%‘lgn%év err(rer}‘ﬁasald g ﬁklslcé4
%ﬁ%@ﬁt%&%@%tf?‘?%@‘fdcvéér?a %*ﬁ?ﬁélﬁéw mﬂiﬁ& SRt fEsyhalo and Gi. In
ssplodtitherstsbidiepsridantly: Skplectaddirdmshialovd 0104,  R'is, at
each oceusensceiiiraepandempiynsele aierlnonn balor&ddaalkybheand B is ¢,

ﬁ%@&y J) %aﬂy@”&ﬂ){ edci?\;lrtﬂ hﬁj Qﬂyﬁyl ’Inc‘sl(}!ne!\hgtgergal%déxlémg @)RM 5 alkylene

3is selectgd from aryl heteromyl,
Oé)t ‘%aaﬁ ?’Sﬁm 8d?1e e??%)%ycrioarfk élgrc%n%)p iBRENY dbstlitSdwith 1, 2, 3,4
or5 s@b@@mﬁﬁh@%@%@ﬁ PR ByAERgAn @zaFamwlonur@H Eynisl,
stiRctkhiadoativyl hawphriletarodkyl, NN P MR s DepandISaibbitgedneth 1, 2,

emhodimanis:the.compaundscof g ioyentian kayabaimyladd.whergin:
ﬂeté?o%IW@”a%aB is Il or C:.3 alkyl, wherein said C,3 alkyl is optionally
substituted with 1, 2, 3, 4, or 5 R12; and 15R'2 is, at each occurrence,

|ndepensaré“ﬁﬁﬂ?bé’gi%‘?gdtWoW%%dS@NhthﬁHﬁvéﬁ’mula Ib, wherein Cy' is

selected from aryl and heteroaryl, each optionally substituted with 1, 2, 3, 4 or 5 substituents selected
from halo, Cy.4 alkyl, C;4 alkenyl, Cy.4 alkynyl, Cy4 haloalkyl, aryl, heteroaryl, NR®R%, and OR¥. In
some further embodiments, Cy’ is selected from aryl and heteroaryl, each substituted by OH and
optionally substituted with 1, 2, or 3 substituents selected from halo, C;.4 alkyl, Cy4 alkenyl, Co.4
alkynyl, C, 4 haloalkyl, aryl, heteroaryl, NR*R%, and OR*.
In some embodiments, the compounds of the invention have Formula IIT:
O

N N
N ) | >7R2
A\ /;k %
N N

I

wherein constituent members are provided herein. In some further embodiments, R? is halo or C .,
haloalkyl. In yet further embodiments, R? is halo. In still further embodiments, R? is Br.

In some embodiments, the compounds of the invention have Formula III, wherein R? is halo.
In some further embodiments, R* is Cl or Br. In yet further embodiments, R? is Br, In other further
embodiments, R” is CI.

In some embodiments, the compounds of the invention have Formula III, wherein ~L-R'® is
C\.; alkyl optionally substituted with 1, 2, 3, 4 or 5 halo. In some further embodiments, -L-R' is C,.
7 alkyl optionally substituted with 1, 2, 3, 4 or 5 halo. In some further embodiments, —L-R! is Ci.g
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In some embodiments, the compounds of the invention have Formula I,
wherein R2 is halo or C1.3haloallcyl. In some embodiments, the
compounds of the invention have Formula Il, wherein R2 is Br. In some
wiohogiments, the compounds of the invention have Formuladrwieiivise
lépé (5‘ }@alk lene RTh is H, halo, C1.6 alkyl, C24 alkenyl, C2-6
yny a %’:ﬂ}c@ﬂl%i 6 hydroxyalkyl Cy', OR', Sr, or NReltd, wherein
said C1.6 alkyl, C2.6 alkenyl, and C2.6 alkynyl are optionally substituted
affpthoptiopalyrsahgietinitehtd fdepehrieftyosel dote drndi@yts CNRNOZ; -«
dtigho, 01r,C(0)Rb, C(0)NReTC, C(0)01le, OC(0)Rb, OC(0)Nn6, NRItd,
NR’ cgoggmem@gg@wmm@me@@mm&m RRn-Lr
ﬁ O}I(ZIiS’tll\(I%% o gterQh V(\Sllte t a\lzldrrl?(lj?‘g ndrlg\:ﬁznlg@ghg %}{)adgl%ents ~-L-R' is C,.
7@%8@?%@?&?%&“&%%uﬁc?sﬂbqfrﬁ%awéﬁﬁ%ﬁﬁ“mé% nlnﬁl‘as puixioe pestYL L
is Q.1BatkylenkodBORF Hhiscéinrkaids € héimtkyibn@2v6Fatketnyily:C2.6 alkynyl,
CI-6 haloalkyl, C1.6 hydroxyalkyl, Cy'0OR", SW, or NR12b, wherein said
C14 alkyl, C24 alkenyl, and C2-6 alkyny! are1optionally substituted with 1,
2, or 3 substitutents indeg)end Tyr\selec m Cy', CN, NO2, OR’, Sr,
C(O)R', C(0)NReRd, C(6) 6R" C( &fid, NfeRd, NrC(0)Rb,
NIrC(O)NR'Rb, NleC(0)0ORa, S(ﬁ))le, (O)NPIC, S(0)2R", NR'S(0)2RD,
and S(0)2N1212d; and 35R2 is halo, éyano Cl haloalkyl, Z, se, or a
moiety having the formula: -Rat WO 2007/150025PCM82007/071891
INCY0057-500 (133161.00102) In softle embodiments, the compounds of
the invention have Formula Il, wherelN: L is Ci.Halkylene;
wherein constituent members are provided herein. In some further embodiments, R? is halo or C,,

haloalkyl. In yet further embodiments, R* is halo. In still further embodiments, R? is Bror Cl. In
further embodiments, R? is Br. In other further embodiments, R” is Cl.

In some embodiments, the compounds of the invention have Formula IV, wherein —L-R' is

C..7alkyl optionally substituted with 1, 2, 3, 4 or 5 halo. In some further embodiments, -L-R' is C,.
7alkyl optionally substituted with 1, 2, 3, 4 or 5 halo. In some further embodiments, —L-R! is Cy ‘
alkyl optionally substituted with 1, 2, 3, 4 or 5 halo. In some further embodiments, —-L-R' is Ci
alkyl.

In some embodiments, the compounds of the invention have Formula IV, wherein —L-R! is
Cs.7alkyl optionally substituted with 1, 2, 3, 4 or 5 halo. In some further embodiments, -L-R! is Ci.
7alkyl optionally substituted with 1, 2, 3, 4 or 5 halo. In yet embodiments, -L-R' is butyl or pentyl.

In some embodiments, the compounds of the invention have Formula IV, wherein R* is
selected from H, halo, Cy.¢ alkyl, Cy.¢ alkenyl, C, 4 alkynyl, C, haloalkyl, Cy. hydroxyalkyl, Cyl,
OR*, SR?, S(O)R®, S(0),R", and NR°R?, wherein said Cy.¢ alkyl, Cy.¢ 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)NRR’, NR°C(O)OR?, S(O)R®, S(OINRRY, S(0),R®, NR°S(O),R®, and S(O),NR°R".

In some embodiments, the compounds of the invention have Formula IV, wherein R* is
selected from H, C alkyl, C, haloalkyl, Cy', OR?, SR*, S(O)R®, S(O)%,R®, and NR°R®, wherein said
Ci.6 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®. In some further
embodiments, R* is selected from H and Ci. alkyl. In yet further embodiments, R**is selected from
H and methyl.
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R3b is H, halo, C16 alkyl, C2_6 alkenyt, C2.6 alkynyl, C1.6 haloalkyl,
Che6hydroxyalkyl, OW, SW, or Nad, wherein said C1_6 alkyl, C245
alkenyl, and C2_6 alkynyl are optionally substituted 5with 1, 2, or 3

Sldbslituisits independently selected from Cyl, halo, OW, C(piN\36h7/071891
W, and 4W 13Rb and R2 is halo, cyano, Cthaloalkyl, Z, SR, or a
%%%?er?aﬁﬂ%lﬁéﬁéo In some embodiments, the compounds
of the invention have Formula II, wherein: 10L is Cl, ig alkylene; 11-3b
is hetéresamy brfvadiiscoptitn attyroubistifibe drwithed 12y eF odndr B/ sulpstiMents
indepehdantty selected from aryl, cycloalkyl and heterocycloalkyl, wherein

said gyl as“s‘é@@éﬂlﬁlﬂn%h%%w&éﬁc@@l aqma @H@ﬁﬂ&%ﬁ%@%&yﬁ 3,
4 or5 Eﬂt %Itseu%t d from haI 1 4 al h 4 a en

mute fikyl SR sttsaerlgcr%’el Omhoal VI y(ﬁ aflEf/I‘ a&ﬁ‘yl €
4&!@‘?2‘, O%% S§noci B .s%%R&aﬁéfO@H%“aP@é&m VZ‘e‘SRsatﬁ‘lCaf*rﬁbeﬁﬂ 4
diguyhgnthe fehmuleare oRiZeelln sostietembioditnentspthigucamipbpnds: of theted
AomaentioorTave E&orsala 11, wherein: L is Chtsalkylene; R3b is thiazolyl

that is-ontionally §&Q%¥Wt%§£%%¥}%mﬁ Y, ARER SRl heny. pen elgpats

Etlonally substituted with su bstituents i
e

S Kit RO ﬁoé%&”izféfﬁe%ﬁ?lﬁ%g%%lo jm%ky&:Fh*’a%&%Fzz alspanl, Cr-
sGrlgapabian). hevrg iR a0 O SBSme embodiments, the
comphunds coftideninve mitonnausl Fanmulach ovhereiainuisTC Risealk e nss,

M dscH, m&gkmv@@ ky&&w@il@yh&% mlmxkv?r% %@%%Uém@x{?ﬁ
md%ﬁ?m%n% deo e mvégz&l\é)%na‘i @(}9 rmmﬁ?r% QE QZ! 'ésmg &O)Rb

oun
In some embodlments the compounds of the invention have Formula IV, wherein R*:

R* is selected from C 5 alkyl, wherein said C;.; 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 C,.4 alkyl, wherein said C.4
alkyl is substituted with 1 or 2 Cy’ and optionally substituted with 1 or 2 substitutents independently
selected from halo and OR™;

R% is, at each occurrence, independently selected from halo, C,4 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

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

At various places in the present specification, substituents of compounds of the invention are
disclosed in groups or inranges. 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, ethyl, C; alkyl (e.g., n-propyl or
isopropyl), Cs alkyl (e.g., n-butyl, isobutyl, t-butyl), or, Cs alkyl (e.g., n-pentyl, isopentyl, or
neopentyl), and Cs alkyl.

For compounds of the invention in which a variable appears more than once, each variable
can be a different moiety selected from the Markush group defining the variable. For example, where

a structure is described having two R groups that are simultaneously present on the same compound,;
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123b is Ci.6 alkyl, C4.6 haloalkyl, or Cy', wherein said C1.6 alkyl is
optionally substituted with 1, 2, or 3 substitutents independently selected
from Cy', C(0)Nad, C(0)OW, halo, OW, SW, Nad, NWC(0)Nad, and

NWMQ}%;L is Ci_c, allcylene optionally substituted with 1p2qa;4ed3021891
u; 30R' is H or Ch; alkyl, wherein said Chs alkyl is optionally substituted

WWQO? %ﬂ 4%}1@%5&% and Rbb are, at each occurrence,
independently selected from halo, CN, NO2, and ORd2; and R2 is halo or
@ el Gatkoybs HCEOBTIERO(1BBEB s062@ X om thirMednmd embddinéftsk. In
dherearappundsoitbgimventionhave dermudasitnmdaerein oknR 1 is C1.7
alkyl optionally substituted with I, 2, 3, 4 g§,5 halo; and R2 is halo. In some
further embodiments, -L-12." is C2. yl optionally substituted with 1, 2,
3,4 or 5 halo. In some futher enmibodiménts, 122 is Br or Cl. In further
embodiments, R2 is Br. 5In sonh bodiments, the compounds of the

v eNiiaRdaaMedR M aikle VR ESRI B cckir RtniSnbed ofF @Hféél Qpﬁin@%g)’and R can be a

&HQ&H%B?&Q}/%@QCQY ’ogc!u?}erf]éeo rFlérttﬁg‘l %n ngv% E}?(aha j van Elee{' R % fined
embodiments, -L-R1 foptlon Subtitutec W|t€h 2.3, 4015

G H PR BB, L3 e Mg of BRSPS och o i
enibryditrreis, dermiiveh butiegourids o Bdrhisuiavt haveh Roveauia Eaotbyi non-
varibbIRMNbERRE Hsrivperein LA is CL. alkylene optionally substituted with |
or 2 si M@%ﬂ&&%ﬁ@%&ﬁ%é@ﬂ@&tﬁg fromihiale, QMY @nqsé‘a%ammbxe»

erein Cy' 21‘3%9 ql efined as the same as herefr‘}lacpove n

re er .COI at is su men s 10 survive so ‘aﬁn 10 ar\_1 ?ﬁr?f om a
iI)O ime tS the compoun e |nven 10N have Formu a,

reEctf_gli Ifgxture and preferably capable of farmulatlon into an efficacious therapeutic agent

It is further appreciated that certain features of the invention, which are, for clarity, described
in the context of separate embodiments, can also be provided in combination in a single embodiment.
Conversely, various features of the invention which are, for brevity, described in the context of a
single embodiment, can also be provided separately or in any suitable subcombination.

For compounds of the invention in which a variable appears more than once, each variable
can be a different moiety selected from the Markush group defining the variable. For example, where
a structure is described having two R groups that are simultaneously present on the same compound;
the two R groups can represent different moieties selected from the Markush group defined for R.

As used herein, the term “alkyl” is meant to refer to a saturated hydrocarbon group which is
straight-chained or branched. Example alkyl groups include methyl (Me), ethyl (Et), propyl (e.g., n-
propyl and isopropyl), butyl (e.g., n-butyl, isobutyl, t-butyl), pentyl (e.g., n-pentyl, isopentyl,
neopentyl), and the like. An alkyl group can contain from 1 to about 20, from 2 to about 20, from 1 to
about 10, from 1 to about 8, from 1 to about 6, from 1 to about 4, or from [ to about 3 carbon atoms.

As used herein, the term “alkylene” refers to a linking alkyl group. One example of alkylene
i8 ~CH;CH,p—.

As used herein, “alkenyl” refers to an alkyl group having one or more double carbon-carbon
bonds. Example alkenyl groups include ethenyl, propenyl, and the like.

As used herein, “alkynyl” refers to an alkyl group having one or more triple carbon-carbon
bonds. Example alkynyl groups include ethynyl, propynyl, and the like.

As used herein, “haloalkyl” refers to an alkyl group having one or more halogen substituents.
Example haloalkyl groups include CH,F, CHF,, CF;, C,Fs, CCly, CHCl,, CH,CF,, C,Cls, and the like.
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15C.7 alkyl optionally substituted with 1, 2, 3,4 or 5 halo. In some further
embodiments, -L-R.1 is C2.7 alkyl optionally substituted with I, 2, 3, 4 or 5
halo. In some further embodiments, -L-R' is C3.6 alkyl optionally

Gupstiegwith |, 2, 3, 4 or 5 halo. In some further embodimgitgisdaoddtise1

is C3.6 alkyl. hi some embodiments, the compounds of the invention have
‘%&Xﬂﬁ%ﬁﬁ%‘wﬁé}&nﬂ 0192 1 is 20C37 alkyl optionally substituted with 1,

2, 3, 4 or 5 halo. In some further embodiments, -La' is C4. 7 alkyl
optionsyssuipstituted Withrd (o2n@oddic Srialpyhtioe e rbod ingntd, flseRiiiss)
BuityliohReRybons sulll SO MLLMPROIREN!SPheyCARPARAASHitheae AHO the
Have, E&(&HJ%&MM&Q%@@H&@@A& Bt Ghod QAN Hifl,some further

emboglmegt%ele IS, hao I tffurt er embodlmegts R2 is Br. In some
nds o

embodiments, the ¢ moaclj RSRemmate, qaroeyples meliding, Yo

agnpd: 2%‘@6?1‘&1%% Eﬁﬁﬂ&i@ﬂ %?2?&963(%}&*26}91%01ﬁf%WFécé?ﬁb@dﬁ’éYﬁ’éﬁté0f 4
fthel 12 -oxadiazolyidcofi@ysiscoptionalbpsubstistitectyc e @Ikor Soups can have
sbstitusatsindeneandently setested 1em Soms, RalPadolt b alledn Géfs, or 310 7
c@%&pé{&ngzéﬂ@@%( ! g: p?a? %Mr hcf‘ve % bp})r HOL\QI%O%:C(SO?{ 1d; (;If’ 6 A %pfl

NeW4, and In some em yodiments, the nove compoun

‘19%% ufsSh VS ESy %F&ﬁ‘W@ 0BT PPEBbE B 5 S brP oLy frore aromatic
TINE Y085 1500 (18 341 8O A 0Zyngnl-Bijb- @Y theO ey tpalk ding, KN epanild, benzo

derivatives of pentane, pentene, hexane, and the like. A cycloalkyl group having one or more fused
aromatic rings can be attached though either the aromatic or non-aromatic portion. One or more ring-
forming carbon atoms of a cycloalkyl group can be oxidized, for example, having an oxo or sulfido
substituent. Example cycloalkyl groups include cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
cycloheptyl, cyclopentenyl, cyclohexenyl, cyclohexadienyl, cycloheptatrienyl, norbornyl, norpinyl,
norcarnyl, adamantyl, and the like.

As used herein, a “heteroaryl” group refers to an aromatic heterocycle having at least one
heteroatom ring member such as sulfur, oxygen, or nitrogen. Heteroaryl groups include monoeyclic
and polycyclic (e.g., having 2, 3 or 4 fused rings) systems. Any ring-forming N atom in a heteroaryl
group can also be oxidized to form an N-oxo moiety. Examples of heteroaryl groups include without
limitation, pyridyl, N-oxopyridyl, pyrimidinyl, pyrazinyl, pyridazinyl, triazinyl, furyl, quinolyl,
isoquinolyl, thienyl, imidazolyl, thiazolyl, indolyl, pyrryl, oxazolyl, benzofuryl, benzothienyl,
benzothiazolyl, isoxazolyl, pyrazolyl, triazolyl, tetrazolyl, indazolyl, 1,2,4-thiadiazolyl, isothiazolyl,
benzothienyl, purinyl, carbazolyl, benzimidazolyl, indolinyl, and the like. In some embodiments, the
heteroaryl group has from 1 to about 20 carbon atoms, and in further embodiments from about 3 to
about 20 carbon atoms. In some embodiments, the heteroaryl group contains 3 to about 14, 3 to about
7, or 5 to 6 ring-forming atoms. In some embodiments, the heteroaryl group has 1 to about 4, 1 to
about 3, or 1 to 2 heteroatoms.

As used herein, “heterocycloalkyl” refers to a non-aromatic heterocycle where one or more of
the ring-forming atoms is a heteroatom such as an O, N, or S atom. Heterocycloalkyl groups can
include mono- or polycyclic (e.g., having 2, 3 or 4 fused rings) ring systems as well as spirocycles.
Example “heterocycloalkyl” groups include morpbolino, 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 moieties that have
one or more aromatic rings fused (i.e., having a bond in common with) to the nonaromatic

heterocyclic ring, for example phthalimidy], naphthalimidyl, and benzo derivatives of heterocycles. A
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R1 I Ib wherein: LA is C13alkylene optionally substituted with | or 2
substautents independently selected from 5halo, Ole, and Sr; Lais
Chgalkylene optionally substituted with 1 or 2 substitutems independently

welagiedsten halo and OR"; tlis 0 or 1; and Cy', Cy3, L, R, @AthRA@ 1891
defined as the same as hereinabove. 10In some embodiments, the

I@&XBS%&%H%&MW&% have Formula llb, wherein -1.-132 is  alkyl

optionally substituted with 1, 2, 3, 4 or 5 halo. In some further
heteibyelieribritgioup-Ryiig @Fipaikeyt dptio raiiyisutistitote tevaithriid 208yah eithér the
ahabetd nrsemedurtieoamb ot menisbdird dds i CR4ealvbarianallyhas from 1 to

aﬁwfz@t&&%%ﬁs ar i hRF B Chells %H?Qbf)ldﬂi‘%faﬁmbﬁ%%@{'&%mé— R Bme
. g akéll N some %{rpbo iments, the co yt e mvgQ ntion
eln

ave orr’nu? %O(\)X/%erl EPUReE A8l Onﬁl@%ﬁﬁéﬁu‘fe With*1> % ¢
A BRI ST TRIHBF e R ES DS Ak gy ebout
osUubistituteerontitins] , 12, s8nd arbbdhvados, | hy dttemipddiine pts;p-keRdnis bty dnble

bR somel BSemM-AMROIReI iR ke Mm&m@% efthgineation have
Formglguyg h\é{gﬁ re:!ﬂd I’SrQQstQcooz[l &1@3191%(&( M s!rr;/l Sagmcycyoglﬁyqalkyl” I to alkyl
OB

emboeé] ents R2 is halo. In some urther emb o iments,

STRVet thithe? SRABSAIMEETR 1 et iy B oo aﬁ%ﬁtgf ﬂéi&}oaﬂwlalkyl fs

E&ﬂﬁb{ﬁﬂé@éﬁ%e invention have Formula Jib, wherein Cyl is

1,2, 4-sxadidroliyl, ‘hetetnrgoing embadimenis ¢the eamipmdngs: attheryl group, and

“H&é%‘&g,@@am%ﬁ’(ﬁ qdila i Whekgit loyb‘h%géygb@!@ﬂ% OREQRAYeteroarylaliyl is

gﬁb ituted w Wi %nggxzd S eIosftg gg:orétskl)ral% rge elecéed from halo and
S(lpn 2bsome further émbodime hi %5 ally

substﬁﬂf@ﬁd\?ﬁ?ﬂn By °§/3ﬁ?ﬁfﬁ P’&lﬁqﬁ%@%ﬁi@r‘]_ 9§“C?ﬁddﬂ991ene In
some’énfobiirvientydthe ol poundsoflthezimpentitintdvahRdsotal dibyp.
whereinukd isr&hi-aliagdane eptionallsulstitsiteskwith 30r 2 b s-difpitents
indepapdeh E&/ﬁ&'%@?ﬂeﬁﬁ%@%&g MYQMGUL@ UM SHEDS SMAAUMENSsrs),

Il ituted with 1 or 2 halo. In yet further
AleA\stleSreS):lsomers ysluec ngr%r(])% (IP a}astereomers are ?ntende unless Xthermse indicated.

Compounds of the present invention that contain asymmetrically substituted carbon atoms can be
isolated in optically active or racemic forms. Methods on how to prepare optically active forms from
optically active starting materials are known in the art, such as by resolution of racemic mixtures or
by stereoselective synthesis. Many geometric isomers of olefins, C=N double bonds, and the like can
also be present in the compounds described herein, and all such stable isomers are contemplated in the
present invention, Cis and trans geometric isomers of the compounds of the present invention are
described and may be isolated as a mixture of isomers or as separated isomeric forms.

Compounds 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, 1H-, 2H- and 4H- 1,2,4-triazole, 1H- and 2H- isoindole, and 1H-
and 2H-pyrazole. Tautomeric forms can be in equilibrium or sterically locked into one form by
appropriate substitution.

Compounds of the invention can also include all isotopes of atoms occurring in the
intermediates or final compounds. Isotopes include those atoms having the same atomic number but

different mass numbers. For example, isotopes of hydrogen include tritium and deuterium.
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30embodiments, LA is Chi alkyl. ene optionally substituted with halo. WO
2007/150025PCT/1182007/071891 INCY0057-500 (133161.00102) In
some embodiments, the compounds of the invention have Formula fib,
woOeimbia0. In some embodiments, the compounds of the{yeseno7iset

@goug{@%?}g{ﬁg\% n tiis 1. In some embodiments, the compounds

he inven uIa Hb, wherein tl is 0. In some embodiments,
the compounds of the mvention have Fonnula lib, wherein LB is C44
Salky|Btte!Gptiotrailpedbstitited boek Isop@s b dtitytsmy Mkopeneengymetric
iseleotet fromshaldiang«OH hnssamesfdfthed. embodiments, LB is

C1..3alkyigngeational k. spbelituted With-Stsais dBeene PRI MSude
S@%t%g Qo&gat%sfof he invention have Formula Ib, wherein LB is C14

Ikylene optlonally substltuted with 1 or 2 halo. In some further

embo{fﬁ IBKET RS RS B RINRNEdS StiBH AN Lins st els e Halts, LYy

ifolater Bribodavieiissdaed ©memaikyldneonivnddnatlesh botityenisbiagially

sepmapotatsiofihediventionhhavedo rntda diicwher e Gy sipselectedifta,

ﬁrxuaﬁﬁf rap@or Eogxsmuﬂﬁedag %@%&@{&%m&l&hﬁa@ 09&@@?&% iepmmn can
Itute ros sgen selectea 1rom

B R P R S N R

2R B! 4na§%9ﬁ%baé?hﬂo%€ﬁnfé%ﬁa§t ﬁ?@u&é}wpéh%é %P‘ehé%v@’nﬁd?ﬁmw 99% by

vRggirhel &d lbmahedeiNtiE y8 istibb se lettdeldrh i ethyliafodilvétéromyhoeaisiand their
saptionalimsubstituted with 1, 2, 3, 4 or 5 substituents selected from halo,

Cl4 %y&ege%tél ﬁkﬁmﬂl ’agg écﬁllcl@é nﬁfxar%élcg'uhca Rla!alé t%%l Ql?stegot gycbmponlmds

dJ\IeRd and OR'. In some further embadiments, Cy IS se ecte from ar

WE SIS ArIS e Bsitheae By G it ﬁaétﬂ st af the
dzs,cmes Qipstitdietite de facrei fremmrald sodifikyy, C@mrtalkewusmwmd or base
kel itChi fhadoBdkaphl aryt phetereandiNiefpdelcand iR Bln Somdimited to,

RRRO Renis:dh8.c0mpaKNda ek then et RaYE: EI@EHIH%I@LJ 5 Qidic residues
such as carboxylic acids; and the like. The pharmaceutically acceptable salts of the present invention
include the conventional non-toxic salts of the parent compound formed, for example, from non-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 salis are found in Remington’s
Pharmaceutical Sciences, 17" ed., Mack Publishing Company, Easton, Pa., 1985, p. 1418 and Journal
of Pharmaceutical Science, 66, 2 (1977), each of which is incorporated herein by reference in its
entirety.

The phrase “pharmaceutically acceptable” is employed herein to refer to those compounds,
materials, compositions, and/or dosage forms which are, within the scope of sound medical
judgement, suitable for use in contact with the tissues of human beings and animals without excessive
toxicity, irritation, allergic response, or other problem or complication, commensurate with a
reasonable benefit/risk ratio.

The present invention also includes prodrugs of the compounds described herein. As used
herein, “prodrugs” refer to any covalently bonded carriers which release the active parent drug when
administered to a mammalian subject. Prodrugs can be prepared by modifying functional groups

present in the compounds in such a way that the modifications are cleaved, either in routine
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H/7 NN N N N1/R2\ :-.:,-;:-.,,,, lll wherein constituent members are
provided herein. In some further embodiments, R.2 is halo or CI.;
haloallcyl. In yet further embodiments, R2 is halo. In still further
wobodisents, R2 is Br. 25In some embodiments, the compeyfls0hiaeisot

mula lll, wherein 12.2 is halo. In some further
I@%%%&?%%%tgﬁ%k 8‘?02}) Br. In yet further embodiments, R2 is Br. In
other further embodiments, R2 is ClI. In some embodiments, the
TS PIHBOR A5 0P ive thihe masnt berroRermitiigs whisfeirpmipoRidisv@aein Aikydxyl,
aoptbo Ralyysyib stituiedwithrdip? a3, boated Ralay lBrapmetustiiter administered to a
r&m@muﬂ@% -brlids (627030 %alky! aplianally: SUBSUMHSH-WI: Loyt Qoup

er.embodi
D L RS UBy e R B ety (A PO G L
défb‘ﬁaﬁélﬂf dephetifteivrmactionas ey £ H SOTPLse fiiergyention. Pfepafatlon
aptrbodiprentss isldiRtis OB dliapkbinmsomdmbdditnents Nive! dativeosvesns,”
of. thecinienton bavedonyala, lhawhsieinerkisR' d5437 alkylsapdionally Edward
BSﬁ@é{&t%ﬁ&w%&ﬁu&%@o&%@n %ﬁ%ﬁ?&%ﬁrﬂ?&é %%P%@m%%ch L R\elSny

4- 57alkyl ofgtlonall}/ substltuted with 1, 2, 3, 4 or 5 halo. In yet
mcor%ome nts, -L-R1 1§ 3 eri)‘/rleélr pentyl. In some embodiments, the

compounds of the invention have Formula IV:
Synthesis

The compounds of the present invention can be prepared in a variety of ways known to one
skilled in the art of organic synthesis. The compounds of the present invention can be synthesized
using the methods as hereinafter described below, together with synthetic methods known in the art of
synthetic organic chemistry or variations thereon as appreciated by those skilled in the art.

The compounds of this invention can be prepared from readily available starting materials
using the following general methods and procedures. It will be appreciated that where typical or
preferred process conditions (i.e., reaction temperatures, times, 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 or solvent used, but such conditions can be
determined by one skilled in the art by routine optimization procedures.

The processes described herein can be monitored according to any suitable method known in
the art. For example, product formation can be monitored by spectroscopic means, such as nuclear
magnetic resonance spectroscopy (e.g., 'H or “C) infrared spectroscopy, spectrophotometry (e.g.,
UV-visible), or mass spectrometry, or by chromatography such as high performance liquid
chromatograpy (HPLC) or thin layer chromatography.

Preparation of compounds can involve the protection and deprotection of various chemical
groups. The need for protection and deprotection, and the selection of appropriate protecting groups
can be readily determined by one skilled in the art. The chemistry of protecting groups can be found,
for example, in Greene, et al., Protective Groups in Organic Synthesis, 2d. Ed., Wiley & Sons, 1991,
which is incorporated herein by reference in its entirety.

The reactions of the processes described herein can be carried out in suitable solvents which
can be readily selected by one of skill in the art of organic synthesis. Suitable solvents can be
substantially nonreactive with the starting materials (reactants), the intermediates, or products at the
temperatures at which the reactions are carried out, i.e., temperatures which can range from the

solvent's freezing temperature to the solvent's boiling temperature. A given reaction can be carried
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0 /NNN R3V>R2 N-N, R1 IV wherein constituent members are provided
herein. In some further embodiments, R2 is halo or C13 10haloalkyl. In yet
further embodiments, R2 is halo. In still further embodiments, R2 is Br or
Wb ofursbersembodiments, R2 is Br. In other further embodigaenisdezotsse1
| 0 bodiments, the compounds of the invention have
ﬁ&%oﬁga?TgﬂO&ﬁé?gha%ﬁ? is C]7 alkyl optionally substituted with 1, 2, 3, 4
or 5 halo. In some further embodiments, -L-12.1 is Cs. ?alkyl optionally
At Fstituteldeniion aAmxius: of @es halontrobsnie Papthdneenisdimienits redctiRn igep,
[WBdidbakad Dptipaatlysubstiutes itk &ic2ied, 4 or 5 halo. In some further
em boﬁl‘l@‘é%ﬁﬁ%uﬂdév(% I8GBtion cahlbs 9{3@&@!@9 @l%f&%%&%&% r})gt%wggys
ledqelo@l\éleggls%rsl %%%EF%rmyla IV, wherein -La' is C3.7alkyl optionally
substituted with 1, él § 4’or 5 halo. In some further embodiments, -L-121
is C4 CPERYICS SO LSkt tar Ry itisPrres using 87 setezty ppipse! described in
SehvodirgmdidteRic isbbtydyohpentyiy R8Ymsgrtieermbeadiithentssidectic acid
SOMRAURES0Ehrdruantion hapesmosmuad Vicwhetgin avisee s gled-fiofkiic
i}ﬁl@rl%@t!gtegllg Q\H@Hsag(%‘ Q)@l%@%ﬂtag 21% %LW{XA&%%@@O%X Irisc_é ]TOG the nitroso
vdroxyalir, . Or, ST SORN, SO and Nitcle, wherein said (L
alkyl €24 QIKeny1 “Endt EE IRy Ay AR BB SO A 2 milar
Tefuang Asstt ke tipriehEn dantly Sefersducrismityifenpandanhedddeorields the
g¢OR @ Mfeneadi@¢0)0 FdjoDid By RbivO G0N pINiRcku A imRBInd 11, the
rNGEQ) LN MMM ANFGLANQ 1 §(Qlﬁi§bc§&Q)J\Hr:di§(Q~)e%B& W& %()Q%%Bb t@Bduce the
r : ome embodiments, the. compounds of the inventio
o E P T o
Thal GRS CSE-Gr S i) FdhSyBl SR 5 it SRR I Yaid: Seatively,
inffeyr e s P oSttt RN Ritl TroRdor Gobetsstitateln e indepgern ently 1.
selected from Cy', C(0)Nrr, C(0)012% halo, Or, Nine, NrC(0)Nrr, and
NrC(0)r. In some thither 30embodiments, R3a is selected from H and C14
alkyl. In yet further embodiments, Wa is selected from H and methyl.

31



10

15

INCY0057-500 (133161.00102) In some embodiments, the compounds of
the invention have Formula 1V, wherein: R3" is Cyl; Cyl is selected from
aryl, heteroaryl, eye] oalkyl, and heterocycloalkyl, each optionally
wabsitutedwith 1, 2, 3,4 or 5 subs-tituents selected from hal;fat b @bytise1

4 II nyl, Cl. 54 haloalkyl, ORTM, SW4, C(O)r,
Iﬁ%@iﬁ% Gécfébﬁ? § ?, wherein said CI4 alkyl, C24 alkenyl, and C24
alkynyl are optionally substltuted with 1, 2, or 3 substituents independently
selected from halo, Or and Cy3Seheime 1 Cy' is selected from aryl,

heteroinyl, cycloallcyl, and heteroeyeloalkyl, each optignally substituted
with 1,2, 3, 4 or 5 substguents selected from halo, C14.alkyl, C24 3Il§%1yl

(Bllcu\a.tﬁy,@'yl C1 10halodlkylcaryl, hetefearyl CN, l\@l leRd6,

Sr. H In some embodiments, the cdifpounds of the m‘veﬁﬁbn hawe©H, HCl
Formula IV, wherein R3a is C1"6 alkyl or Cr.( haloalkyt™ Wherein said C1..6
alkyl i optionally substitited with 1, 2, or 3 substituterifs independently

selecyed from C(O)NWW, C(??Ole NReltd, isileC(0)N R% and

NRe K. In sgggg;gm th@;egmg@un entlonmasza
F@ﬁ‘n A Whefem—R3 elected“frtrm C ﬁe?reln”sam"
C13 alkyl is substltuted with Gy and optionally substltttj__tgd Wlth lor2
substitutents independently sglected from halo, OW, and SW; C?is
selected from aryl, heteroaryl, cycI8aIkyI and heterocycloalkyl each

subsfitut q;g with 1 qg ¢ le and optionallyisubsitutexh oy, 2, &
R7/’1ks e,aebpgccm*ence mdeb%nd nt ected»frem Cc? 1 a
v%hergln shaid CIA 20alkyl |sH &ti NtedNwith 1 or2 C? and opbio
substitBted with 1 or 2 substitutents- dependently selected from halo and
Or4; 19 R8s, at each occurrencetindependently selected from halo, C:4
alkyl, C24 alkenyl, C24 alkynyl, C:4 hglgallcyl, CN, NO2, OW', SW/,
C(O)RM, C(O)Ner, and C(0)0W4; and By3 is selected from aryl, heteroaryl,
cycloalkyl, and heterocycloalkyl, each optionally 25substituted with 1, 2,
3,4 or 5 substituents selected,\frg fb, C14 alkyl, C24 allcenyl, C24
alkynyl, CI. 4 haloallcyl, aryl Nhgﬁ\ro r}CP‘CQRh NO2, NleR4, or, and SW'.

L-R'

1]

Compounds of formula 2g and 2i can be prepared using the procedures outlined in Scheme 2.
Selective alkylation at the amino group of commercially available 3-amino-1H-pyrrole-2-
carboxamide (2a) by reductive amination with an aldehyde R'L'-CHO [wherein L'-CH, has the same
definition as that of L definded hereinwith] provides the alkylated product 2b. Reaction of
intermediate 2b with benzoyl isothiocyanate yields the thiourea intermediate 2¢, which can be treated
with a base such as aqueous NaOH to provide the cyclized thioxopurinone intermediate 2d. Treatment
of intermediate 2d with aqueous hydrazine produces the hydrazone derivative 2e. Cyclization of the
hydrazone intermediate 2¢ can be achieved by treatment with an orthoester [such as R**C(O-alkyl)s,
e.g., R°C(OE)] to yield the triazole derivative 2f. Selective halogenation at the 7-position of 2f can
be carried out using a halogenating reagent, for example, N-bromosuccinimide (NBS) or N-
chlorosuccinimide (NCS) to provide the halo-substituted triazolopurinone derivative of formula 2g.
Alternatively, the tetrazolopurinone derivatives of formula 2i can be obtained by cyclization of the
intermediate 2e using NaNO, under acidic condition [such as in the presence of aqueous HCI]

followed by halogenation using a halogenating reagent, for example, NBS or NCS.
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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 30individual
veohoovidaeation of the members of such groups and rangesd@ouexemnopieqt
W ﬁ]lp&ﬂ% I"d ecifically intended to individually disclose

methyl, e% r afky g n-propyl or isopropyl), C4 alkyl (e.g., n-butyl,
isobutyl, t-butyl), or, C5 alkyl (e.g., n-pentyl, isopentyl, or neopentyl), and
C, alkyl. For compounds of the invention in which a variable appears
more than once, each variablesgbsan2oe a different moiety selected from
the Markush group defining the variable. For example, where a structure

scribed havmg twdiR groups that are smu Busly present ofy the
S mpoun IN@'&?@Z S00,(1L3 161, -0 twgalgngo h
repr ent di‘%rent mom lét’[ﬁ]”f zgr‘gush groupd
mu

]

R'4h ahother example, when an optlo ltiple substituentis L&
designated in the form.26R)5 theniitis derst@od that substituent Ra«can
occur s number of times on the ring, and R can be a 5 dn‘ferent moiety at
eagh occurrencel Fuyrther, nslthe abo¥g ex mpte, should tnh§ arigble I be
defified to |Nnc'|y\ ;;irogeﬁsr%ﬂbh as W/Pﬁ\em 1; said t8.be H/ﬁ\ N malo
any floatlrfg ‘subsfituBnt such as R in thé alﬁové‘ example, canYeplace'a
hydrogen of the TRvariable as well as a hydfdgen in any other nonsvariable
component of the ring. It is further intended that the compounds of the
invention are stdble. As used herein "stab8" 10refers to a compoﬂnd that
is sufficiently robusta¥survive isolation to a useful degree of purity from a
reaction mixture, and preferably capable of formulation into an efficacious

therapeutic agen ylt |s further appre atqg that certain features of the
invention, wjy '1’ r cAPRS, 2R hc,ontext of separate
embod|ments;| ao be prowded natlon in a single

embodiment. Com\fersely, various featureg'of the invention which are, for
brevity, described:n the context of a 15single embodiment, can also be
provided separately or in any suitable subcombination. For

compounds of the mvenélon{) n which a variable a$ ea%rs more than opce,.
each VARSBIS CAIF R VRS ec%oéo O e AATATER g rots o

offtieRy e VAITABR VD %ﬁ@ﬂ%@%ﬁé@%tﬁ}%@%@%@ﬁ%@%&%ﬁg an
alwio R ggoujpsdhat dde isienuttiae Sushxipresericbmtihe garhecamipoutind(ither)

pliWQié? @5%9&%@1&@%%@8&@5@5‘3 niimigties selredpdifton theoMakish vy
cgc 174 ? egor]: nsa’aon) of the intermediate 3f, which is derived from the amide bond
formation by coupling of hydrazone 2¢ with acid 3e, in a suitable solvent such as acetic acid or in
toluene. Selective halogenation at the 7-position of of the triazolopurinone core of 3¢ using a
halogenation reagent, for example NBS or NCS, provides the halo-substituted triazolopurinone

derivative of formula 3d.
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20 As used herein, the term "alkyl" is meant to refer to a saturated
hydrocarbon group which is straight-chained or branched. Example alkyl
groups include methyl (Me), ethyl (Et), propyl (e.g., npropyl and isopropyl),
vootydotersno23-butyl, isobutyl, t-butyl), pentyl (e.g., n-pentyl, isapeotgho7/071891
t An alkyl group can contain from Ito about 20,
}Qrom Bes%%?g@ %gég ror&zl to about 10, from | to about 8, from Ito about 6,
from 1 to about 4, or from Ito about 3 carbon atoms. 25As used herein, the
term "alkylene refers to a linking @dkgigrdup. One example of alkylene is
-CH2CH2-. As used herein, "alkenyl" refers to an alkyl group having
one or more double cagbon-carbon bonds. Example alkenyl groups
include ethenyl, property), and the like, -~ N As used herebg\
refers to an alkyl gr vingonNe or)mo @ple carban-car ngis
Example alkynyl gfouss-include eth)VnyI ;opynyl and the IlkeN NASN
used h rein, "haloalkyl" refers to an aIkH yl group having one or moréR1
haloge su;g)stltuents Example haloalkybgroups include CH2F, CBtF2,
CF’:}H J]ZE& C13, CHCI2, CH2CF5, C2C15, and the Jke. INCY00P57-500
@3 16§.001.02) As used herein, "aryl" refers tgxzknocycllc o]
polycyci®' (e.g., having 2, 3 or 4 fused rings) aromatic hydr@garb ns such
as, for gxample, q{ayﬁr@rphthyl antlp,r phenanthrenyL the
like. In some embodiméats, awk u& om 6 to about ﬁ\cd berhalo
atoms. As used hereinatieycloalk ?ZIO efers'tg: non-aromatic eaﬂbo&!yclgs
including cyclized 5 &A%Y, and alkynyl groups. Cycloalkyl groups§ can
include mono- or polycyclic (e.g., havingf2, 3 or 4 fused rings) g
systems, including spirocycics. In some embodiments, cycloalkyl groups

Can heysydam %ftof@mw 20 mrb@n atfa% Rta.abeyt &éh camﬁ@tomﬁal%l
er .'? Olu{kll 9 gheqH{eﬁ can 96! 3ret usm bon %J%Prgssdecs: kr“}/ ng%g%ntlve
& ah 8’8 B e tI’I %on

UI"[ ave 0 S an /OI’ 1, OI’ Also
“Yﬁ’é?ﬁflﬂ’écﬁ‘fhyﬂ%‘ﬂléﬁ%t‘%‘ﬁ‘b‘ls é;}bﬂ’é‘?.t“ﬁ({ﬁ’ar*ée?ﬁ%‘i%ttf@%fiféf“ﬁ% Vel HYIRYE 42
impoabie sti0eningshfasediatok rrhddindaibonddatecamimon Reitiproeflieid 4c with
afye kel ingfarexpmniejle ngonde ivat yes-af e piantoniRRacagent, for

Da%%ﬁé‘e’bérﬁgtﬁgz%ﬂyl%? s ?Mﬁlgﬁ;liﬁxll%ﬂ)%&ﬂyﬁﬁ&o%ﬂﬁmmoﬁmg QB‘Pmﬁ@F)

”El%%sca?nrﬂ? tached though elt e § ee%?nm%ta'c & Eé?f Laprang C%Qco Rovide

P e or more r|n -forming car on a m% % roup can P

a@?{‘i‘ﬂ&‘%ﬁ}%ﬁi %"ﬁé‘iﬁb‘f@nﬂ’éﬁﬁ@eé}ﬁ%%& eo‘?%?ﬂ‘ﬂ&‘l%)@u &ﬁﬂ%ﬁk“@?ﬁ‘fﬁlﬁ%ﬁ can be
royetaaikybaiogps dridkideicyEioprop ihicycisbatyWing yolopintyaeyciotoxyl, 1°-
&Bosyelehaptyl, cysiopanienyl: gyelahexenylosysiaheadiefytively, coupling of
&Yl %@E{"% el hQ&)rQQ%mé’J uQ&’ Ipélﬂ%lolp%gﬂ ol @damantyl p@&gngh %fl K€smid

As used herein, a "heteroaryl” group refers to an aromatic heterocycle
Rty G Badt ?i‘é”l‘i’é"té%%)fo ?‘ﬁeé) RefiBEr S s %Itj’ﬁEFFt‘B%é%halé‘? yield
opitiengbarti Heslerdaridlegoaine mdiadeandradyblitisrt pokeycliee @ epmpound 4,
uliayingRed0ihd Hdged fingsy SPstemecfys Fing- by mingudkaten tuadlopurinone
JRetergarl 209U caalso be oxidized to form an N-oxo moiety.

Examples of heteroaryl groups include without pyridyl, N-oxopyridyl,

pyrimidinyl, pyrazinyl, pyriciazinyl, triazinyl, furyl, quinolyl, isoquinolyl,

thienyl, imidazolyl, thiazolyl, indolyl, pyrryl, oxazolyl, benzofuryl,
benzothienyl, benzothiazolyl, isoxazolyl, pyrazolyl, triazolyl, tetrazolyl,
indazolyl, 1,2,4-thiadiazolyl, isothiazolyl, bcnzothienyl, purinyl, carbazolyl,

benzimictazolyl, indolinyl, and the like. In some embodiments, the 25

heteroaryl group has from 1 to about 20 carbon atoms, and in further

embodiments from about 3 to about 20 carbon atoms. In some
embodiments, the heteroaryl group contains 3 to about 14,3 to about 7, or

5 to 6 ring-forming atoms. In some embodiments, the heteroaryl group has

1 to about 4, 1 to about 3, or | to 2 heteroatoms. As used herein,

"heterocycloalkyl" refers to a non-a¢matic heterocycle where one or more

of
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30 the ring-forming atoms is a heteroatom such as an 0, N, or S atom.

Heterocycloalkyl groups can include mono- or polycyclic (e.g., having 2, 3

or 4 fused rings) ring systems as well as spirocycles. Example

\Svhﬁjamcs(m}galkyl groups include morpholino, thiomorpholinpgpipeiazicise1
é’ral clrof nyl, teérah drothienyl, 2,3-dihydrobenzofuryl,

?&3 E) )1 ,/4-dioxane, piperidinyl, pyrrolidinyl,
|soxazoI|d|nyI, |soth|azoI|d|nyI pyrazolidinyl, oxazolidinyl, thiazolidinyl, 35
iraidazolidinyl, and the like. Also irfehetieedtin the definition of

heteroc cIoaIkyI are moieties that have one or more argmatic rings fused
(i.e. x@i@i bond in gommon with) to the nonaromat: erocycllc ring,
fagNe hthahrm aphthafimidyl, vand enzoAer]

heterocy@les A WO 20 15oofé|5'cwus{c§g’7/oﬁ8 q,lec S( 0057-500
(133161 00102) heterocycloalkyl group having one or more fused
aromatic’ rings can be attached though either the aroffiatic or non-aromatic
portlon In some embodlments the heterocycloallcyl group has from 1 to

120 aern a*féms and I mb a%l@gtggs fro pnut toHabout
2@ U 'ﬁ\m‘ &&mbo, N% rocV@Hﬂall g
conta}rfé\% bout 20, 3 to abdut’ about7 or5to & 51\ N’>_ halo

ring-formihgatoms. In some, mbodlmnts the heterocycloallcyfglroup
has Ito %bout 4,1 to abou 13 or 14to 2 heteroatoms. In some
embodlments the he @cy@t@alky? group contains 0 to 3 doubfé bonds. In
some embodiments, thexhéferocycloalkyl group contains 0 to 2 triple
bonds. As used herein, aryIaIkyI refers o alkayl substltuted by aryl

and "cy @alkylalkglcoggg?ﬁ to ikyl-e%‘bs tute clodj\k pe xample
“of ary i b%qz glkylalkyl RS

10- CH2C1125cycIopropyI As uS heteroarylal@,ll%e'j&f_ helo
an alkyl group substituted by a heteroaryJFgroup and LR

"heteroéleloalkylalkyl" refers to alkyl substituted by heterocygjoalkyl. One
example of heteroarylalkyl is -C112-(pyridin-4-y1). One example of
heterocycloalkylalkyl is-CH2- (plperldln -3-y1), As used herein, "halo" or

halo&%?%p‘iﬁlfiﬁjé]%"ﬂﬁ%? ThfBR bIBHAG 4 A58 e BRE e uFesi fulined in

Sehgrol oxy Bikglioretehsligs 46 mtby% groapest b titute g withe chydpsially groigple or
dAgossEd herneinurey anaaitkkyls rpfersitpsastallod] gyoupsishstituigd anithacraryl)

YRR, AR Byling CJQ%&Q%AQWB%Q%QHQ&Q &ﬁ@me@%ﬁfa%aéxmmetrlc
(e g na\a/ftgr%a%ne Oltlem S n‘%t%reoa e\pat ot 1) 5@ ; Srtt%‘re sl%m E‘ié 1aie Zlf of
enantumners and laste eomerg areyln endeé un ess 0 erW|se |n IcCa (i‘é1
REGRRABAAL S B B SR RS TPRIAIE LG s e rhbstoamy ovcloalkyl, or
heghostitiotéaic arboreatdnsuctire bend2Bis dtatk dsinopticaliynactifenonvaicenmitng
rforms svethads vorhem ta-preprreiopticallynastive.farms fiamoptisali¥queous
NAEHVE SIATHRG ARG AR KON 1108 475 SYCR AR LY. RR0 éhgousq{ydmzme

racemic mixtures or by stereqselective synthesis, Many geometric isomers
PEYBIETIRG h@*’éoﬁfecﬂ%ﬂﬁlté"%%cfgeagﬁ’a PRI AT E e A il O
aﬂﬁ%mﬁﬁ§ﬂé@bﬁlbéésF@@iﬁplﬁﬁ@laﬁe@%ﬁ%‘%@ble isomers are

contemtplatedlin thkipreisent ventionw@issantirant geodmstricisbimersifng

c%@t%%&%ﬂ% afyheprasanii QM&”U%” B 2aleSeribed ARG IHGY Deer, 1975,
olated as 8 mitupe ofispmers, o 8= separateg Sometj forms.

?npoun the invention 550 mc'ruore tattometie forms Tautotneric
forms result from the swapping of a single bond with an adjacent double
bond together with the concomitant migration of a proton. Tautomeric
forins include prototropic tautomers which are isomeric protonation states
having the same empirical formula and total charge. Example prototropic
tautomers include ketone - enol 30 pairs, amide - imidic acid pairs, lactam
- lactim pairs, amide - imidic acid pairs, enarnine - imine pairs, and
annular forms where a proton can @gcupy two or more positions of a
heterocyclic system, for example, 111- and 31-1-imidazole, LH-, 211- and
4H- 1,2,4-thazole, 1H- and 21-I- isoindole, and 11-l-and 2H-pyrazole.
Tautomeric forms can be in equilibrium or sterically locked into one form
by appropriate substitution. 35Compounds of the invention can also
include all isotopes of atoms occurring in the
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intermediates or final compounds. Isotopes include those atoms having
the same atomic number but different mass numbers. For example,
isotopes of hydrogen include tritium and deuterium. INCY0057-500

WBRb61502302) The term, "compound," as used herein PeMTER011071891
' t [ geometric iosomers, tautomers, and isotopes of

%L% %ﬁ%‘&g{%ggﬁ@g@ All compounds, anti phannaceuticaly
acceptable salts thereof, are also meant to include solvated or hydrated
forms. 5In some embodiments, t@ehestaBounds of the invention, and salts
thereof, arc substantially isolated. By "substantially isolated" is meant that
the compound is at least partially or sub%g ntiglly separated from the
enw t in which itwyas formed or detgcted, Pgrtial separation can
irfﬂ%lg,ltie,| resample, aH%Bﬁi’posiggzgklenrich/eQ\'\in theeampound of the
inventﬁ')Fr{y. Substantial $&paratiomead inclubie dmpositions containing at
least about 50%, at least about 60%, at least afdut 70%, at least H
about $0%, at least about®§0%, at least about¥5%, at least,about 970 Jorz
at least about 99% by weight of the compound of the inventionNor sy
thereof. Methods for isolating compounds and their salts are routin&n the
art.2 The pres&]t invention a|sagncludes pharrr@ceuticallwceptable
a?&ﬁhthe coffthotinds ggstiibethherairorAs usedhergin,

S'«,d-h @@guticaﬁ;racce%%.bb! @té' refers to degva %%“o?f the 15
disglased compiliiids whergjn the parent compoufid,is modified by
converting an existing acid or base moiety to its salt form. Examples of
phasmaceutically acceptablessalts include, but aresot limited to, mineral
or organic acid salts of basic residues such as amines; alkali or organic
salts of acidic residues such as carboxylic acids; and the like. The
pgsgrm eutically acceptable salts of the present invention include the
conyentional non-toxic salts of the parent compound fogned, for example,
frO{ﬁ,/[NL()n+ oyie-hd® inorganic or organic acids. The ha Butically
accptable Salts of tHefpreseRt invention can be syntbesizedfrom thie®
parent éo%pound which coftains aﬁhaq@@ acidic moi pg\]/ conventional
chemica methods. Generally, such salts tan be preparLe' by reacting the
free acid or base forms of these compounds with a stoi¢hiometrie amount
of the appropriate base or acid in water or in an organic solvent, or in a
mixtugenehéheehems genataibipaovageesustinrdiadikefitehcalhyhacstala, as

R ANk S AR AP R Y, 65;) ﬁ%‘?&@tﬂléﬁ@%@ﬁ?d&&_‘éﬁ@ré?%h'%?%&Jhﬁ%%?}é&%Bt-ﬁ-

are {ougd in Remington's Pharmaceutical Sciences,17th tNack Pub ishin%;h
met]

TEEHBARY ERNSR, P R S AT LAY Folrist S ph AT srseiicae su

asiiEheeNes ol Oty sehsttitest e rrirethesiporatedy Hepdih Rradarehtevith
chmbits @nfifiedyip Theiphicaseciphatmapetdicalyacee pidbldiidsrentplojglation of
thsreistodefesdatbost.eaMRapRds SN s CNRQBHINS sARY/GF cthyl

19&?5&6“% LM, wieh are, within, rgr?se%%%’{%q%‘%%% %815%%‘1%%&%%%%@&& the

suitable for use In contact with the tissues of human beings and animals

TetHB LR Ces iR RIS CfrPRAHSH R REPETE reShBHEE  BrBtHEM Brotidntir s
sednyplicentivdiziednniehsurate Wweithdavidashriabietibe refithti skcirat dVBPhe NCS to
pRrasentapventionaleaiintiuges prodiu gethihe gonpoundsiaesaribest (or its
pRELRIEH MSHSS L3R AEIRIN(RLOHINAS JEISLIE A WIRAVRIEHENRANGG: in turm
carrigrs which release the actve parent diig when adminisiared 108 e
‘Mammahan uBJectf. = UGS ¢an De prepared By Mo ﬂ‘gmg nctional
SHrotie pierselririrrdise SipBUR o s arp e wash diartres Ind bitidaRchs hrein
Xleavedo)eitiiewdn ro inendiNG WD 5 Rabo{1:334:Gin 0010 2) Nisnipvietionaies
MR IhERAR R BemReugds. Prodrugs include compounds wherein
hydroxyl, amino, sulfhydryl, or carboxyl groups are bonded to any group
that, when administered to a mammalian subject, cleaves to form a free
hydroxyl, amino, sulfhydryl, or carbi&yl group respectively. Examples of
prodrugs include, but are not limited to, acetate, formate and benzoate
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5 derivatives of alcohol and amine functional groups in the compounds of
the invention. Preparation and use of prodrugs is discussed in T. Higuchi
and V. Stella, "Pro-thugs as Novel Delivery Systems," Vol. 14 of the

Wao®7/S300posium Series, and in Bioreversible Carriers in igtgilesigisot
ed. Edward B. Roche, American Pharmaceutical Association and
@gég%%ﬁ%%%%%%é’S%oth of which are hereby incorporated by
reference in their entirety. 10 Synthesis The compounds of the present
invention can be prepared in a variety of ways known to one skilled in the
art of organic synthesis. The conspbumegé of the present invention can be
synthesized usifig the methods as hereinafter described below, together
with synthetic etlapds knowry in the art of 15synthetic organic chemistry

or variations thre n as apprcia d.Rby those skKillgd i Otherjart. The
compounds of-this-invention \a//ﬁkb ppepared-fromfe@dil] ajaiable
starting materials using the folovwnggeneral methdds &nd"procedures. It
will be appreciated that where typi&al or preferred procé§§ conditions (i.e.,
reaction temperatures, times, méfe ratios of reactants,?olvents,

pressures, etc.) are given; other procesRiq@n%itions can alsp he used
unlesslotherwige, stateq. Optimum 20reaczpn onrﬁllitions maygvar Wi[t:lh the
Fp{g\rﬁﬁ‘yld rgactants owsolvert ysed, but sf gﬁ cgnditions’cany e;\'k [ )>—nalo
éet’érm‘dngd by one skilfed i th® art by roltinéyoptimization précedires.
The prb’éesses described Hefein can be monitotéd according to an§’
suitableemethod known in%he art. For examp®, product formatioff can be
monitored by spectroscopi¢c means, such as nuclear magnetic resonance
spectroscopy (€., 1’@@ 3Clinfrared sb"‘é%yo op[?/, §p_g§tf§gh ometry
(e.g., 25UV-visiblé), o idasgspectrometry 6t by ghrsmatogréplly slch-asio
high performance liquiti chivontatograpy (HPN%:%, riNin layer ¥ N N
chromatography.  Prephfation of compounds-&n involve the gr8tection
and deprotection of variows chemical groups. Tdie need for protegtion and
&protection, and the selection of appropriate protecting groups can be
readily determined by one skilled in the art. The chemistry of protecting
groups*ERAHE toltrBl st dxaprerardetiaa e Parefure Fotetdd Gisiss
Rep@pgahic@yrithasisth2eklie ehiwitey & vBoris n1891c whiehisiconsbrated
DB QYRR rensa imits.emirelynishes ThEIIBAGIINS Qi dRBRIPEEIBESelective
iifserbed herein, can, be carried oit in suliable slvents, whieh, can, be
rea%cl]ily selecte lﬁ)y one of SKifl 17 the art oforganlc S)Pnot &sis. Sitaole
haklgenstang s dsat SuBsta N9 AT erailes hithethe it izndppngnone
c(f]ﬁa&tams),@b@im@ammi amitﬂwﬂfﬁﬂ&@%ﬂﬂm@dé;‘ 5gﬂMMQWF% & Af«ghlri]Ch
the reactians are carri ut, i.e., temperatures which can ran e
e e R B R L e e B R e
hyiveslireitiopdcandseseimeric NG YYOUBTBGd (B8e 1 pONORadiazol

derivative 4j.
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out in one solvent or a mixture of more than one solvent. Depending on
the particular reaction step, suitable solvents for a particular reaction step
can bc selected. The compounds of the invention can be prepared, for
wsanplsousing the reaction pathways and techniques as desaribeddengst
i and lj can be prepared using the generally
Ig%%?%@ %Ig{ f%eme 1. Intermediates le can be synthesized by
reaction of thiourea la with a cyanoacetic acid ester such as ethyl
cyanoacetate Ib in the present ofSgheme’such as sodium ethoxide to
generate cyclic intermediates Ic. Nitrosation of interinediate | ¢ using
sodium pgitrite gives rise to the nitres mtermedlate Id, WhICh can be
reducedito the diamino intermediate le using NaX similar 10
redu€hg dgent. Cyghzaggq"@ltt&e diamino intermedi %:ﬁ halogenation
Hfﬁuoroqce fe anhydride yietds the thlmm{abmnone it the
FollowingRSelective methylation on the Slittur of compoun e resultlng
thioetheg jntermediate Ig is,gubjected to a dlsplacement%vlt hydrazme to
produce the hydrazone intermediate Ih. Treatment of the hydrazone
intermediate Ib with an orthoester [such as R3bC(0-alkyl)3, e.g.,
hO,0EQ1] yields the cyclized triazole compounds offesmula li.
% ively, 1 5intermediate 1 1d+can bedngiated Wltj}Naf?V%’\rto rovide a
cychiZed tetfazplegompound oiformula.]ﬁ’ﬁ‘ﬁﬂ NN N)_ha,o
2007M 500250 CT/US2007/0718%% INCY0057-500 (133161.9
Na2S2 04N xNH2(CF300)20HN /Fs sm-12SNN L-R1L-R', lelf Me‘2804
7c 49 4

Compounds of formula 8f (wherein ring A' is a heterocylic ring that has at least one nitrogen
atom as ring-forming atom and that is substituted by R’ and optionally substituted by one or more R®
wherein R” can be aryl, heteroaryl, arylakyl, heteroarylalkyl, and the like; R® can be alkyl, haloalkyl,
alkoxy and the like; and t can be 0, 1, 2 or 3) can be prepared using the protocol outlined in Scheme 8.
Reacting of an NH-containing heterocycle 8a (which is substituted by R” and optionally substituted by
1, 2 or 3 R%) with halo-substituted ester 8b (wherein n can be 1, or 2) in the presence of a base such as
K,CO; gives ester 8c. Hydrolysis of ester 8c under basic conditions (such as using sodium hydroxide
in water-methanol) provides acid 8d. Coupling of acid 8d with hydrazone 2e, followed by cyclization
(and condensation), affords trazolopurinone derivative 8e, which is subjected to selective

halogenation to yield the halo-substituted trazolopurinone derivative formula 8f.
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Iglbii 1 NaNO2 NN1/4 1?1/1-CF3 L-R1 |j Compounds of formula 2g
and 2i can be prepared using the procedures outlined in Scheme 2.
Selective alkylation at the amino group of commercially available
Beawinesdizks pyrrole-2- 5 carboxamide (2a) by reductive amimatiois 200 21891
- rein LLCH2 has the same definition as that of L
Igg‘?nagﬁ %@r@l#ﬁ%‘{g Ides the alkylated product 2b. Reaction of
intermediate 2b with benzoyl isothiocyanate yields the thiourea
intermediate82(:, which can be trégh@d6sh a base such as aqueoys Naoll
to previde the cyclized thioxgpurinone intermediate 2d. T, dfitof
inﬁ%te 2d with aq;L%%% hydr&#ifle produces the hydrazdpe o
lérivative et Cyclization hth@ 10 hydrazone intermedia c A
achieé/ed by treatment withyan orthoester [such as R3bC(O-aIky%)3, €g.,
R3bC(60E03] to yield the triazole derivative 2f. Selective halogenation at
the 7-position of 2f can be carried out using a halogenating reagent, for
example, N-bromosuccinimide (NI48) or Nchlorosuccinigiide (NCS) to
provide the halo-substituted tridgzolopurinone derivative af foffnula; 2gupiing

Alternatively, the tetrazolopurnox haives qf Lprr’ﬁila i gan [fecydization
obtainetNie@yclization 8f the I5interfediate 2e dsing NaNO?2 under
acidic greeition [such as in the presence of aqueous HCIR'

&d 2e

R% (R,
7
R \_\Lﬁ H halogenation R’ \—(—& H
N
7N Y N
N L | N, i Il )—halo
N" °N" N N" NN
|
L-R’

|
L-R’
af

8e

Compounds of formula 9h can be prepared using the general procedures described in Scheme
9. Addition of hydroxylamine to commercially available 4,4-diethoxybutanenitrile 9a (wherein n can
be 1, or 2) in methanol provide imidamide 9b. Coupling of imidamide 9b with acid 9¢ (wherein R’
can be aryl, heteroaryl, arylakyl, heteroarylalkyl, and the like) in the presence of a coupling
reagent such as CDI, followed by cyclization (and condensation), affords oxadiazole derivative
9d, which can undergo acid catalyzed ketal deprotection to furnish oxadiazole aldehyde 9e. Reaction
of aldehyde 9¢ with hydrazone derivative 2e in a suitable solvent such as ethanol provides
intermediate 9f. Oxidative cyclization of 9f (such as in acetic acid and in the presence of air)
provides the corresponding triazolopurine 9g, which can be treated with a halogenating reagent NBS

or NCS to yield halo-substituted triazolopurinone oxadiazol derivative 9h.
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followed by halogenation using a halogenating reagent, for example, NBS
or NCS. WO 2007/150025PCTIUS2007/071891 1INCY0057-500
(133161.00102) Scheme 2 Na NO2 Compounds of formula 3d can be
woeparadoasing the protocol outlined in Scheme 3. Reactionscofus2007/071891
Ivati ith an appropriate aldehyde R3bCHO in a
Is%@i&%@@%@%ﬁﬁ%ﬁn alcohol (e.g. ethanol) yields intermediate 3b.
Oxidative cyclization of 3b in acetic acid (in air) provides the
corresponding triazolopurine 3c. Aedemg\kely, triazolopurine 3e can be
prepared by cydization (and condensation) of the intermediate 31, which
is/der' ed from the,amidadiond fonnation by coupling of hydrazonecagiing
mﬁtﬁé%h"fe?’lﬁ a Suitsbielsolvent s cetic-aeid or if( 10 toluef¥!zaton
Selectiv€hatogenation at the 7-p(’3]sition Bgof the triazoh’fpur%bne core of
3c using a halogenation reagent, for example NBS or NCS, provides the
halo-SUbstituted triazolopurinone derivative of formula 3d.°iNCY0057-500

(133161.00102) Scheme 3 R3bH 3a EtOH o)
f_’\\j HCl f_'il HN)tH
> o) N 0
R7 NW \/ R7 NW + HZN\ /)\ | N/>
O~ H NoN
L-R!
9d Qe 2e
O 7 O«
R
EtOH i AcOH v N
reflux /g M/ H/Nl\ I /> reflux N ) o
R ~ZN. = n H
RN o NT NN / NJIN>
L-R! N, 4
N/I\N N
of 9 LR!
O.
R?
\ /N
halogenation N 0
R )n H
JN N
N, /J\ | />—ha|o
N N N

|
L-R!
gh

Compounds of formula 10e, 10f or 10g can be prepared using the protocol described in
Scheme 10. Amide coupling of protected amino acid 10a [wherein P' is an amine protecting group
such as tert-butyloxycarbonyl (or Boc) or benzyloxycarbonyl (or Cbz); and n can be 1, or 2] with
hydrazone 2e gives intermediate amide 10b. Cyclization of 10b under suitable conditions such as
refluxing in acetic acid or refluxing in toluene, followed by deprotection of the amino group (that has
the protecting group P'), provides amino-substituted triazolopurinone derivative 10c. Selective
halogenation at the 7-position of the triazolopurinone core of compound 10¢ using a halogenating
reagent, for example, NBS or NCS provides intermediate 10d. Amide coupling of intermediate 10d
with acid R°-COOH (wherein R can be, for example, aryl, heteroaryl, arylakyl, heteroarylalkyl, and
the like) yields halo-substituted triazolopurinone amide derivative 10e. Triazolopurinone urea
derivative 10f can be obtained by reacting intermediate 10d with an isocyanate R? -N=C=0 or its

equivalent [such as a carbamate, for example R* -NH-(C=0)-0-akyl (e.g., R? -NH-(C=0)-O-methyl)

40



0 HN)Crkil\ Rab N N1 IL-11\11 HN" H 2N. Nit-. Nr-N L-R1 2e 3b

WO 2007/150025 PCT/US2007/071891

INCY0057-500 (133161.00102)

or R -NH-(C=0)-O-phenyl ]. Reaction of intermediate 10d with R -X? wherein X? is a leaving
group such as halide [R%-X can be aryl halide or heteroaryl halide] under base-facilated nucleophilic
replacement condition or palladium catalyzed arylamination condition provides halo-substituted

triazolopurinone derivatives of formula 10g.

Scheme 10
) 0 HN H coupling ﬂ
P\ — HN
N/\ﬁ/U\OH L2 H H | )
H n HoN~ Z .z %
. NN N P(N\/(A}n\H/N N/kN N
LR o) LR
10a
2e 10b
1. cyclization \—_H>\
2. N-deprotection /> halogenation
r————————_—
L-R1
10¢c
N
O,
\_H>n\ H 0 >_.
N NH
7 N
N, QJ\EL/[ />—halo Rb/U\OH Rb \—ﬁ>n\ H
N N N e 7 "N N
T, . N, A\ ] />——halo
L-R coupling N N N
10d 0o
Rd.__x2
R—N=C=0
o Rd——NH
»—NH
RI—NH \_H>n\ fl/[ﬁ' N ﬁj\ />—ha|o
7 N
N, _ l />—halo 1
NJ\N N LR
i 10g
10f

4]
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0'S b0 H 3e amide coupling 0 IIHH HNN)>RSb N L-R1 R 3 b Ni
4)--halo N N N 3f3d

WO 2007/150025 PCT/US2007/071891
INCY0057-500 (133161.00102)

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 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 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 therapeutically effective
amount or dose of a compound of the present invention or a pharmaceutical composition thereof.
Example diseases can include any disease, disorder or condition that is directly or indirectly linked to
the HM74a receptor, such as diseases, disorders or conditions associated with low expression or low
activity of HM74a receptor.

Examples of HM74a receptor-associated diseases include, but are not limited to,
dyslipidemia, highly-active anti-retroviral therapy (HAART)-associated lipodystrophy, insulin
resistance, diabetes such as type 2 diabetes mellitus, metabolic syndrome, atherosclerosis, coronary
heart disease, stroke, obesity, elevated body mass index (BMI), elevated waist circumference, non-
alcoholic fatty liver disease, hepatic steatosis, hypertension, and other pathologies, such as those (like
many of the aforementioned) associated with elevated plasma FFAs.

Other discases 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 cholestero/HDL ratio, lowering plasma triglycerides, lowering
circulating free fatty acid levels, lowering lipoprotein (), 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,
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Compounds of formula 4f and 4] [wherein R7 can be aryl, heteroaryl,
arylakyl, heteroarylalkyl, and the like] can be prepared using the
procedures described in Scheme 4. Oxidative 5 cydization of hydrazone
WO, Tickpegsgenerated from treatment of hydrazone 2e withrarT/alsbeimy/eiaso1

Iﬁ%%as%gg%tﬁ?ﬁ%/ﬁﬂ@ych as ethanol, provides the intermediate acid

4c. Reaction of acid 4c with amine 4d under amide formation condition
[such as in the Ptesence of an amide coupling reagent, for example,
BEnStAE SRR ErBS (iR StERASING BRSSP uth AER STAuHBIsHO st &
airBOR)Mprodicel, amidede, whivhoan benrestethevith a halogenating

reagemt @H@hbﬁﬁ,%&&ﬂroblﬁagt@’ pa&avitd(ﬂuélﬁiagmglsagsmbsdmtﬁdted moieties in an
Aiazolonurinans, amide.derivative.of formula. . Qxadiazalintermediate dina
¢an be Ererpareg by coupling of agld 40 wit N-hydroxty imidamide 4q .

of the invention includes eadm?mst 101 of a compo of thle esent inventt B i (gwdual T
using a coupﬁng reagent such as f fPrearbonyiafimidazoie (¢ ﬁl fo Iowe&
PBiFRycHFatdR (E e SRR &t BT AlTerRisEy &ty ebap|ilg BroR4diass e 2
cdinpavitid biytticarone? atuadengetabisiconditidaso(suched mpai@presenoe the
iran Rkehcoupling reagent, for example BOP), followed by cyclization

(and 9‘8 '&Qe‘?i%l%%?%t%%l’“f%!ﬁ%ﬁ'ﬁ”"%rlﬁagéﬁ%d @%&) !gtéj:hggigbqy,vrgfers to any animal,

_halogenation at the 7-position of the triazolopurinane core ‘of compound 4,

G IS ARG e AU S L P NIBE GPRE S 8o fle &R catle, shee,
hhes-suBsHtGtetdagtsfstelydrBO%adiazot derivative of formula 4j. WO
2007/A50625L&T (hE 5200 70:/b8Aikall]l Hfe GO AnB00EE I3 16 bR 0R)active

céﬁﬂ%ﬂaeof" ph%%ék%ieal%%h@&@ 9@8@@9@ &%1&@&%@% Nsé)&lsle\l itﬂéNs being
smg%!g) i’ﬁlh tissue, system, animal, individual or human by a researcher, veterinarian, medical doctor
or other clinician,

As used herein, the term “treating” or “treatment” refers to one or more of (1) preventing the
disease; for example, preventing a disease, condition or disorder in an individual who may 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 disease; 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 PCSK9, inhibitors of ACC]1, 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 antagonmists or selective modulators, bile acid-binding resins, NPCIL1

receptor antagonists, cholesterol ester transfer protein inhibitors, apoA-l or synthetic apoA-I/HDL
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NI-ThNN N.OH \\C NH, 4g N-Ohalogenation )LRil H/H NRN '--"N / R7 NN
NN/)--halo L-Ri 4i4j Compounds of formula 5b can be synthesized
using the general procedures outlined in Scheme 5. Reaction of halide 3d
wiithoa7iseizacid 5a (such as those commercially available arédiseinsedigy

I 53%?%{@%%{'&@%@5 optionally substituted aryl or optionally

substitute teraryl) under Suzuki coupling conditions can yield

triazolopurinone derivatives of formula 5b.
molecules, LXR agonists or selective modulators, FXR agonists or selective modulators, endothelial

lipase inhibitors, hepatic lipase inhibitors, SR-BI modulators, estrogen receptor agonists or selective
modulators, anabolic steroid or steroid derivatives, insulin or insulin mimetics, sulfonylureas,
metformin or other biguanides, DPP-IV inhibitors, PTP-1B modulators, glucose-6-phosphatase
inhibitors, T1-translocase inhibitors, fructose-1,6-bisphosphatase inhibitors, glycogen phosphorylase
inhibitors, glucagon receptor antagonists, 11-beta-hydroxysteroid dehydrogenase type 1 inhibitors,
intestinal lipase inhibitors, neurotransmitter reuptake inhibitor, endocannabinoid receptor antagonist,
NPY antagonist, MCH antagonists, MC4R agonists, GLP-1 or GLP-1 analogues (increting), GLP-1
receptor agonists, thiazide diuretics, beta-adrenergic receptor antagonists, angiotensin II converting
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 pharmaceutical 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
nebulizer; 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 iniracranial, 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 active
ingredient is typically mixed with an excipient, diluted by an excipient or enclosed within such a
carrier in the form of, for example, a capsule, sachet, paper, or other container. When the excipient
serves as a diluent, it can be a solid, semi-solid, or liquid material, which acts as a vehicle, carrier or
medium for the active ingredient. Thus, the compositions can be in the form of tablets, pills, powders,

lozenges, sachets, cachets, elixirs, suspensions, emulsions, solutions, syrups, aerosols (as a solid or in
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An alternative general synthetic pathway for 5b starts with intermediate le.
Reaction of intermediate le with acid Sc (wherein Z can be optionally
substituted aryl, heteroaryl, cycloalkyl, or heterocycloalkyl) under amide
mmm,gsomsditions (such as in the presence of an amid couglingsko7/071891

f ) provides amide 5d, which can be treated with
fﬁggggggu% ! qg 6? aOH to give thioxopurinone intermediate 5e.

Treatment of mtermedlate 5e with aqueous hydrazine produces the

A zsHetlerivame ShiREte fitortyarone Stabithy ashiorifhsestar psmepund,
a8 RBb(0- mlky) dpelg,, 4203Ci&kt)sdliviclds ittirzaiopetinent deillativaged
RRders.  Alternatively, halide 3d can be reacted with an alky-ne 5¢g under

Sonognaghlra cougl m%lJthlo%%%rlca n eetf?%%ffoﬁlg%t §?n %II)%% %ﬁgﬁglv 3 ﬁ]h pmphate

Sono ashira, K. et a
W?%‘faftfﬁ pRorco ET@I‘“%&@WI‘&H%% ‘%fd‘ﬁ‘ﬁhllflt%i“‘%%@}d is substantially
inpplep 5750018816 2 00O jizS o dwettBn 24 nshiIRRgtiR]SeBund is
shshenary Gvexe mplific miharpne pataio noiGuautb ittt tia gokamusi seRentially
Aeslyaiives.auch as M%t!&ﬁ“é‘@gaﬁ&[m&al@cs@d 69 Or 51 Treatment of

hydr l(1)ne 2e Wlth PI dichloromet g/le e)- ekn anana inium
ag mnvention nE)ag % us1 I‘O edures Su(ih as wet
chloride prow e e, which can reate ogen reagen

wilfiag 10 NS HPNES YeeyAenetiale U ﬁé%ﬁui%wéﬁm ﬁbdtf%ﬂé‘bf?ﬂﬁ‘éﬁ@n types.
RhetivditivedGohrResiction) of @eaiith catocmdisulfidd i wmsuitablensslventred by
BoehaTPYHGINE: progdusesaysliathiouiea iseAlyatiamafthiauses 66 08,

the sulfyr.ato fé?'cl}%u%‘oépe%%%ét% ﬁl%&@ 98 x%seS‘é&J?o?eS SImet hannmtol

sulfate or ethyl iodide under basic condition suc as In the presence of

HiBouSRad T, [61Ed By BB o the T TEL IR ioBthERn e
lﬁﬁés@@ﬁ@él@r gHustfd by ndrgenicsactsiiiorn-shleropapb ez orRthskigliulose. The
faffotassutinddfitemiiediate 6f junich cagebe dieatedavitimehaloganating an

rﬁﬁi@ﬁ?&i %‘é@ﬁg@%a‘h‘@@nﬂ[‘s%§a¥ﬁ Rl%?&l@@g}l@égfss%%%ems such as methyl and
sulfllwértrla oIo rlnon erlvatlve 609ﬂ Sulfi iny Qtefﬁrée iate.6 n(s

prop P es 190G ng AgeNnts; and-tlayorm ¢om 051 0 H mve tion
precursort loet er canrb ﬁ%rt ér oxidize t(% Its corres on Ing SU?

ChUh{BTPAFCWARHIPRIFT CaiffUIRE G RbErgE Saseil aﬁfazé%%ﬂem after
afrarasirtet ofliepeiiray bnenfleywit @ BT g ikeimterinediates 15 6h. Alkylation
of intemeadegdiateiél an taedialEyhrQup (sugh Bsnlisiog @llkyt Ralideife from
MResaNLi$H %J%U&ngom ml@g&u%mg%m %@QQ&@&!QQ The term
%%ﬁ%g{]agé%?rgs@% ers to p ys1ca(f} dlpc';gt\e”un?t? gﬁ%ﬁle a u%ggrgrgigsggeen\t[ fl\{n%an 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.

The active compound can be effective over a wide dosage range and is generally administered
in a pharmaceutically effective amount. It will be understood, however, that the amount of the
compound actually administered will usually be determined by a physician, according to the relevant
circumstances, including the condition to be treated, the chosen route of administration, the actual
compound administered, the age, weight, and response of the individual patient, the severity of the
patient's symptoms, and the like.

For preparing solid compositions such as tablets, the principal active ingredient is mixed with
a pharmaceutical excipient to form a solid preformulation composition containing a homogeneous
mixture of a compound of the present invention. When referring to these preformulation compositions
as homogeneous, the active ingredient is typically dispersed evenly throughout the composition so
that the composition can be readily subdivided into equally effective unit dosage forms such as

tablets, pills and capsules. This solid preformulation is then subdivided into unit dosage forms of the
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Scheme 6 -N N N I-haloNN/2N 11-R1 6¢cl 6hSiSi Compounds of
formula 4] can be also prepared using the procedures described in
wohmmasboReaction of hydrazonc 2c with cyclic anhydride p@r(wdaesgir 1891

Méégrﬁwﬂ%ﬁr ﬁéitab_le conditi_ons (such as _refluxing in di_oxane)
Urniehas A opuit 8% acid derivative 7b. Selective halogenation at the
7-position of the triazolopurinone core of compound 7b using a

sl deserhad nepre semiiIma s NB SRl NCSprenielesahetisarsisistitigpeef the
trigzolopuiinonc derivative 7e. Coupling of acid 7c¢ with N-hydroxy
imidapideda \WhpigiorR: GaRReidkihohets. raawh awakdise compounded to
plfﬂr]oevtﬁg%a(c}j'(}élaaglek%ll‘ma%rt irgg ltﬁ%eah%snltra]& g‘f%?o%%'é@@a’c’ggxg ?(I;Irte%grgp eja eQa[gIIe-f or pill can
C(gllalp?r\i/gee an inner dosage and an outer dosage component, the latter being in the form of an envelope
over the former. The two components can be separated by an enteric layer which serves to resist
disintegration in the stomach and permit the inner component to pass intact into the duodenum or to
be delayed in release. A variety of materials can be used for such enteric layers or coatings, such
materials including a number of polymeric acids and mixtures of polymeric acids with such materials
as shellac, cetyl alcohol, and cellulose acetate.

The liquid forms in which the compounds and compositions of the present invention can be
incorporated for administration orally or by injection include aqueous solutions, suitably flavored
syrups, aqueous or oil suspensions, and flavored emulsions 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 of inert gases. Nebulized
solutions may be breathed directly from the nebulizing device or the nebulizing device can be
attached to a face masks tent, or intermittent positive pressure breathing machine. Solution,
suspension, or powder compositions can be administered orally or nasally from devices which deliver
the formulation in an appropriate manner,

The amount of compound or composition administered to a patient will vary depending upon
what is being administered, the purpose of the administration, such as prophylaxis or therapy, the state
of the patient, the manner of administration, and the like. In therapeutic applications, compositions
can be administered to a patient already suffering from a disease in an amount sufficient to cure or at
least partially arrest the symptoms of the disease and its complications. Effective doses will depend on
the disease condition being treated as well as by the judgment of the attending clinician depending
upon factors such as the severity of the disease, the age, weight and general condition of the patient,
and the like.

The compositions administered to a patient can be in the form of pharmaceutical
compositions described above. These compositions can be sterilized by conventional sterilization
techniques, or may be sterile filtered. Aqueous solutions can be packaged for use as is, or lyophilized,
the lyophilized preparation being combined with a sterile aqueous carrier prior to administration. The

pH of the compound preparations typically will be between 3 and 11, more preferably from 5 to 9 and
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by cyclization (and condensation), yields halo-substituted triazolopurinone
oxadiazol derivative 4j. WO 2607/150025PCT/US2007/071891
INCY0057-500 (133161.00102) Scheme 7 0 HON />-halo N'N' N
W 2doMisedbk F27NH2 1. coupling 2. cyclization PCT/US2007/071891

INCY0057-500 (133161.00102)

most preferably from 7 to 8. It will be understood that use of certain of the foregoing excipients,
carriers, or stabilizers will result in the formation of pharmaceutical salts.

The therapeutic dosage of the compounds of the present invention can vary according to, for
example, the particular use for which the treatment is made, the manner of administration of the
compound, the health and condition of the patient, and the judgment of the prescribing physician. The
proportion or concentration of a compound of the invention in a pharmaceutical composition can vary
depending upon a number of factors including dosage, chemical characteristics (e.g., hydrophobicity),
and the route of administration. For example, the compounds of the invention can be provided in an
aqueous physiological buffer solution containing about 0.1 to about 10% w/v of the compound for
parenteral adminstration. Some typical dose ranges are from about | pg/kg to about 1 g/kg of body
weight per day. In some embodiments, the dose range is from about 0.01 mg/kg to about 100 mg/kg
of body weight per day. The dosage is likely to depend on such variables as the type and extent of
progression of the disease or disorder, the overall health status of the particular patient, the relative
biological efficacy of the compound selected, formulation of the excipient, and its route of
administration. Effective doses can be extrapolated from dose-response curves derived from in vitro
or animal model test systems.

The compounds of the invention can also be formulated in combination with one or more
additional active ingredients which can include any pharmaceutical agent such as anfi-viral agents,

antibodies, immune suppressants, anti-inflammatory agents and the like.

Labeled Compounds and Assay Methods

Another aspect of the present invention relates to flucrescent dye, spin lable, heavy metal or
radio-labeled compounds of the invention that would be useful not only in imaging but also in assays,
both in vitro and in vivo, for localizing and quantitating HM74a in tissue samples, including human,
and for identifying HM74a ligands by binding of a labeled compound. Accordingly, the present
invention includes HM74a assays that contain such labeled compounds.

The present invention further includes isotopically-labeled compounds of the invention. An
“isotopically” or “radio-labeled” compound is a compound of the invention where one or more atoms
are replaced or substituted by an atom having an atomic mass or mass number different from the
atomic mass or mass number typically found in nature (i.e., naturally occurring). Suitable
radionuclides that may be incorporated in compounds of the present invention include but are not
limited to *H (also written as D for deuterium), *H (also written as T for tritium), 'C, °C, '*C, ®N,
PN, 0, "0, "*0, "°F, 8, *°C1, **Br, "*Br, "*Br, "Br, "I, 1, I and *'I. The radionuclide that is
incorporated in the instant radio-labeled compounds will depend on the specific application of that
radio-labeled compound. For example, for in vitro labeling and competition assays, compounds that
incorporate *H, “C, ¥Br, "I , P, **S or will generally be most useful. For radio-imaging

applications ''C, '°F, '%°I, 'Z1, "1, ', Br, "Br or "'Br will generally be most useful.
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7c4g4] Compounds of formula 8f (wherein ring Al is a heteroeylic ring
that has at least one nitrogen atom as ring-forming atom and that is
substituted by R7 and optionally substituted by one or more le 5 wherein
ez ameyl, heteroaryl, arylakyl, heteroarylalkyl, and the liker/B&®anhso1

ﬁl@%pﬂoﬁ ri/ &E%X d the like; and | can be 0, 1, 2 or 3) can be

preépared usl pro oI outlined in Scheme 8. Reacting of an
NH-containing heterocycle 8a (which is substituted by le and optionally
substiutesnpysio dhe8 REydgitAPredo. substrire desemngbifvoheraiprid dh has
ibe@hooitc )air ctaeopt esinodiod. alb ase subbiasK2GO3igesdestetl@ed from the
Svdrolysis.pbestercSeunderpagic conditions (such as using sodium
hydroxide 10 in r-methan vides aci 8d Cou faC|

W)I/'[h h%/dlt%ai%oneﬂzme ? llowed %Pn)gl?afo atiol f N (%anéenéna{)tlon ‘affords wable ©

cyclizatio

%?3281858?.%%@8%%@ géll%?ﬂwriéh%%]ected to selective halogenatlon
to yield thdhiabolasuletinated whzblopuritioneaetivativeé formulecgfina\ay to
200 F1200R566pduhiS 20QHE /LG, 1 NGIY QDIEHE0 (1idliHdl 0QLRAd (i.c., test
é‘ﬁpﬁ én be cvaﬁgmyﬂg%%yf %@3&{196 %E‘uﬁ@é‘]o@%p EQ&@[%Qlé&SAEEQpU”lﬁd of the

genera ?ﬁ:ﬁdures dfFS rlt%ed#n ScEeme 9. Add%lon of h / Vggf%e raé elatboled
Tomimercially avanabia 32 diéth anenitrie oa (Wherein n can sbe 1,
SRy Fﬂ‘”étﬁ%}ﬁ% OﬁWﬁféiﬁ"rﬁT&éﬁ‘?ﬂdy@@ﬁ’ i stipREgBrthidamide 9b with

acid 90 (wherein R7 can be aryl, heteroaryl, arylakyl, heteroarylallcyl, and
the like) in the presence of a coupling reagent such as CDlI, followed by

CyCl Izﬁpﬁeg%qng%qgg n@é&h%ﬂhb?&%&%&%@ﬁ Il%?S 8?!’ Vraéglgrgp €, invﬁxhlgreatment

can und ergo acid catal ze ketal e rotection tO urnish oxadiazole

BRIET eHW4§8fF8ﬁa6“fd§|‘a%aﬁ%78éd§8%ih o281 8GR BRI FRniginers
C@H‘l‘twﬂ% soNERetttlasEdier provites 10ifwrpaeiabe dfcdkidativat of 2
oyphization wvf Hivauch ascinlasetie asitbandincthie presence of aikye of various

conventional pharmaceutical kit components, such as, for example, containers with one or more
pharmaceutically acceptable carriers, additional containers, etc., as will be readily apparent to those
skilled in the art. Instructions, either as inserts or as labels, indicating quantities of the components to
be administered, guidelines for administration, and/or guidelines for mixing the components, can also
be included in the kit.

The invention will be described in greater detail by way of specific examples. The following
examples are offered for illustrative purposes, and are not intended to limit the invention in any
manner. Those of skill in the art will readily recognize a variety of noncritical parameters which can
be changed or modified to yield essentially the same results.

The compounds of the example section were found to be agonists or partial agonists of

HM74a receptor according to one or more of the assays provided herein.

EXAMPLES
General Information

All reagents and solvents were obtained from commercial sources and were used directly
without further purification. LCMS analysis was performed on a Water SunFire C18 column ((2.1 x
50 mm, 5 uM particle size), eluting with 0.025% TFA/water and 0.025% TFA/acetonitrile using a
mass spectrum scan range of 105-900 Da. Preparative LCMS purifications were performed on a
Water FractionLynx system using mass directed fraction and compound-specific method optimization
(J. Comb. Chem. 2004, 6, 874-883). The LC method utilized a Water SunFire column (19 x 100 mm,
5 uM particle size), eluting with either 0.1% TFA/water and 0.1% TFA/acetonitrile gradient at a flow
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provides the corresponding triazolopurinc 9g, which can be treated with a
halogenating reagent NHS or NCS to yield halo-substituted
triazolopurinone oxadiazol derivative 9h. INCY0057-500 (133161.00102)
wohemasBo250-N R7 NN)Kkii-n H Cl O-N R7 NN 0 H HNN I/pteiys 3807/ dgs1

INJJ\{’O()S%SOO (133161.00102)
rate of 30mL/min. over a total run time of 5 min. NMR spectra were obtained using a Varian

Mercury-300 or Mercury-400 spectrometer. Chemical shifts are reported in parts per million (ppm)

relative to tetramethylsilane as an internal standard.

Example 1
Preparation of 3-methyl-9-pentyl-7-(trifluoromethyl)-6,9-dihydro-5H-[1,2,4]triazolo[4,3-

O
H
N}NJHZN%CF
o 3
N/kN N

a]purin-S-one

Step A: N-Pentylthiourea

S
Pentylisothiocyanate (10 g, 0.08 mol) was added slowly (about 10 mins) to a mixture of

2

ammonia (50 mL, 0.2 mol) in methanol (7 N) at 0 °C. After being stirred at room temperature for 1 h,
the solvent was stripped off and the product was obtained as a white solid (10 g, 88.4%), which was
used for next step without further purification. LCMS calculated for CeH;sN,S: (M+H) 147.1; found
147.1.

Step B: 6-Amino-1-pentyl-2-thioxo-2, 3-dihydropyrimidin-4(1H)-one

N-Pentylthiourea (10.0 g, 0.068 mol) was mixed with ethyl cyanoacetate (9.3 g, 0.082 mol)
and sodium ethoxide (6.4g, 0.094 mol) in ethanol (60 mL). The mixture was stirred at 75 °C
overnight. After cooling, a solution of 10% acetic acid in water (150 mL) was added. The solid
formed was collected by filtration and washed with water to afford the desired product (9.5 g, 65%
yield). LCMS calculated for CsH,N;0S: (M+H) 214.1; found 214.1.
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L- R1 9d9e2e Compounds of formula 10e, 10f or IOg can be
prepared using the protocol described in Scheme 10. Amide coupling of
protected amino acid 10a [wherein Pl is an amine protecting group 5such
wo wit7sdylexycarbonyl (or Doc) or benzyloxycarbonyl (or Chzy @t @asy
2e gives intermediate amide 10b. Cyclization of
l%%%%&ér s&?%g{%ﬁ@ions such as retluxing in acetic acid or retluxing
in toluene, followed by deprotection of the amino group (that has the
Srrote Etititfgrouy ®0) asredités amiindladtysitingé - ttidZotopurinone
derivative 10c. Selective halogenatién at the 7-position of the
triazolopurinone core of compoupﬂ%b@ng a halogenating 10reagent,
for example, NBS or NCS provides intfermediate 10d. Amide coupling of
intermediate 10d with acid Rh-COO (\/\M@'ein Rh can be, for example,
aryl, heteroaryl, arylakyl, hetcroarylalkyl, and the like) yields
halo-substituted triazolopurinone amidederivative | Oe. Triazolopurinone
urea derivative 10f can be obtained by reacting intermediate 10d with an
isocyanate Rd -N=C=0 or its equivalent [such as a cathamate, for

exampl ethyl (@) .
7/%3%%5 T/%[é&)‘z%g)o%y?&i?’gé&fpﬁﬁ gndwé Q%Q),e 1 gla%%vrfco)l "Sr Ba

ORHEGY er%yP PirBARbH S ??t%FH%Hi%}e%H‘WHﬁ ¥ %%héfrewor !
hx? [ %zlréan TROp SRR Asctiadiviel | Rd e arbe Hwistlalideror Hieteabarylol
doalide]rudlesrsastaelatecqucteaphits rejplacamenticonditianad by suction
aliad m\%ﬁmﬁ%{aﬂMQH@&&QE@E%%@W@Eth@i&ﬁu&%&a@ﬁ’muy for
nter)! %OI(\)&ptlI{ Q?ur%ecrleplglr\ll ctal‘}{ & BIEK%‘ H;\ﬂafl 9 gor%%?ﬁ@(? él' 9M+H) 243.1; found 243.1.

Step D: 5,6-Diamino-1-pentyl-2-thioxo-2,3-dihydropyrimidin-4(1H)-one

0
HN)J\/I/LNH2
S)\N NH,

To a mixture of 6-amino-1-pentyl-5-nitroso-2-thioxo-2,3-dihydropyrimidin-4(1H)-one (6.4 g,
0.0264 mol), aqueous ammonia (60 mL, 0.60 mol) and water (60 mL) at 75 °C was added sodium
dithionite (9.0 g, 0.050 mol) in small portions. After the addition was complete, the color of the
solution changed from red to pale yellow. After stirring at 75 °C for another 5 mins, a precipitate was
formed. Stirring was continued at room temperature for 1.5 h. The solution was then neutralized with
10% acetic acid (150 mL). The solid was filtered and washed with water to yield the product (4.5 g,
86.1%). LCMS calculated for CoH,N,OS: (M+H) 229.1; found 229.1.

Step E: 3-Pentyl-2-thioxo-8-(trifluoromethyl)-1,2,3, 7-tetrahydro-6H-purin-6-one
0

H
N

}j\ | )—CFs
SN N
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Pharmaceutical Methods Compounds of the invention can modulate
activity of the HM74a receptor. The term "modulate” is meant to refer to

wi abilitystozincrease or decrease activity of a receptor. Accarclimgdyoo7/071891
ﬁ?&%gpgﬁooés?%@{ﬁr@gn can be useql in methods of modulating HM74a
receptor by contacting the 5 receptor with any one or more of the
compounds or compositions described herein. In some embodiments,
compédridgiahaepidSchrinvehtibriear aidiad(til-or partiah aftistadi was
hiMT 4détlr etfeptarstitrdfuyrthiér @nbbdirtients). thiecoimppunds offthe h, the excess
HMRReMm CamReidses IRieduiate RV Il MTARSERERIOTSIIRIZR in NN-
nciyidral by adninisterng.a mogu '%“??? afoyaL of a,compolnd of INe . ihe
invention. 10The present invention further provides methods of treating
TEREUASRS e B e Withvtier Rer i ol BRy KtreR e Ty S iagigenic lavers
Wagudiieteiestariydomy Nefghsddivig, 2 doothisrdednTap seidividided (eagwashed with
@atienphyadmiristaringhia theoindsidual iameedoksductr trgatprenDa: (M+H)
iherapeidtieally effective amount or dose of a compound of the present
invention or a pharmaceutical composition thereof. Example diseases can
include any disease, disorder or condition that is directly or indirectly
SirE el e T PRI hs refeptsr slich’ Eiet{&e Histitiers or
conditions associated with low exptessign or low activity of HIVI74a
receptor. Examples of HM74gT tor-associated diseases include,
but are not limited to, dyslipidemi&, “adtive anti-retroviral therapy
(HAART)-associated lipodystrophy,jinsulin resistance, diabetes such as
type 2 diabetes mellitus, metabolic syndrome, atherosclerosis, coronary

20 heart disease, stroke, obesity, elevated body mass index (EMI),
elevated waist circumference, nonalcoholic fatty liver disease, hepatic
steatosisthb yprfi@nsionpandotheh pathologieshauch, 55 thase(ike-paany-one
@ dhe auemenionsd.ATsesiRdWELRIeYaIed RlRsR EEASS add PRIy
R OEi %%a%b'e by, afministraton, of compounds, of Ihe invention, (Ppgfand
Salts or prodrags there) nerids chronie iammatory disagSiN Such 53, 16F
PP I I AEF @ditiEa B eolgRNEy SEH RSB, Ts@ysfiehloride three times.
Tgysiipidedniginelers teradicdridgeor moreotthedfolbaivingdisead esdrt (0.60 g,
Baditionss|endiissholasterobse@mates chalgsienl; elevated LDL
cholesterol (including any combination of small, dense LDL, intermediate
density lipoproteins, very-low density lipoproteins, and chylomicrons),

R Va et AT STEUSTRY T e P gy eeaee,

elevated circulating free fatty acid leyels,and elevated lipoprotein (a). 30In
some embodiments, the present nwertom pr F\/ides methods of lowering
cholesterol level, lowering LE&NM otal cholestcrol/HDL ratio,
lowering plasma triglycerides, lowerig 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 vitroyexry iMo2gmisthyim)-hrdbgotreimbodiyipntss, an@hydive Belgagone
08 1pa1.&f Adissusssample SXCisethHAMAN.HI IS SUChiaS & MAMMal-1 b,

Bt R el e b A ol macs G s
and purified by preparative LCMS. The product fractions were collected and lyophilized to give the

desired product (0.25 g, 65%). LCMS calculated for C;1H)sFsNgO: (M+H) 305.1; found 305.1.

Step H: 3-Methyl-9-pentyl-7-(triflucromethyl)-6,9-dihydro-5H-[ 1,2,4]triazolo[4, 3-a]purin-5-one
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all 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 tenn
wewnderisagisrefers to the bringing together of indicated moietiesusmovin1891
' r.an in vivq system. For example, "contacting” the IIM74a
Iﬁ%%g@%%@?%gﬁr#b’}éh@& 5 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 receptol;, aspwell as, for example, introducing a
compound of the invention in a c%taining a cellular or purified
preparation containing the H mzt%\\ flor”®  As used herein, the
term "individual" or "patient,” used ipterchangeably, refers to any animal,
10 including mammals, preferably mi¢e, rats, other rodents, rabbits, dogs,
cats, swine, cattle, sheep, homes, or pygmates, and most preferably
humans. As used herein, the phrase "therapeutically effective amount”
refersAtonittie carf{@ERt-phat v iompsint b7 -phatmideutival &gent-thiatdrazone
(ebeitg, the: bialogicahehmedicioaltesponsedhal) is 0 eifgisO UGt i HSSUBT 1
SYSENANMANAYVidial ok HmAN AY.A4 SRE ARG, YRIEI0akAR, Mesical.

d%/([:éo%liwordoth r clinician. 1 Ag, used r;lelrel ) th_eltenn "treatln?" or q
e ARl PtrE T8 O RS DFMBHE B1 P PravEnting the GiRBAKS Fgyiie powder
I&MahpielasreventiHgadis¢sE) édhtiferiorisorder in an individual who
may be predisposed to the disease, condition or disorder but does not yet
BxReilence or display the pathology or symptomatology of the disease; (2)
jnhibiting the disease: for example. inhihiti ise condition or .
R B e e e
5é‘iﬂ‘hptomatology of the disease, condition or disorder; and (3) ameliorating
the disease; for example, ameliorating @ disease, condition or disorder in
an individual who is experienﬁ' e Iay(i)gg the pathology or
symptomatology of the diseasg,,ﬁéon icth of disorder (i.e., reversing or
retarding the pathology and/or symptomatology) such as decreasing the
severity of disease. 25 Combinatior%girapies The compounds of the
present invention can be used in combination with other enzyme or
receptas e eiptans wExpopples.ahofhri@nz YR Ly ReeRil-madu Bt eemple
iNERIde REALERRL HMERE oAy 9138 ahMmPiesqf the following: steroidal
and non-steroidal anti-inflammatory agents (e.g., 30 inhibitors or
prostaglandin synthesis), inhibitors of PCSK?9, inhibitors of ACCI ,
Extiitots of ACC2, inhibitors of SCD1, inhibitors of DGAT, activators of
PR K oy ek et gtanumacdhiors,or@hyd i RIBINL 3] eigandst Hsib datHade
or inhibit formation of advanced glygation end products, IIMG-CoA
reductase inhibitors (so-called,/st j E’PAR alpha agonists or selective
modulators, PPAR gamma adonists I sete@five modulators (both TZD

and non-TZD), PPAR delta agdnistd or Selective 35 modulators, PPAR
alpha/gamma dual agon sts, pan-PPAR agonists or selective modulators,
glucocorticoid receptor antagonists orselective modulators, bile
acid-binding resins, NPC1L1 receptor antagonists, cholesterol ester

Qﬁtlééffit%@&!)g%é%ﬁ%hﬁi&ﬁ@%‘ﬂ{-'ﬁ'u%e-&'\é%%Qe%ggé%%ne

transfer profelp ity
(§133161.001023 molecu gonists or selective modulators, F

St PRl et B AR i R Bt Al TSHS B AT S s gptre for
Iibdde ishibitorsiuSRaB rarrseitiadorsicesrogeme dsaptoratsmisiBed by preparative
Iselective pradt letarss anabalicste mithapsteraic geldvatygs dinsa|mhas powder
dnsplingmimeties.Rulfeayivteas,rmedarnin af LthelLigyanides, DPP-1V
inhibitors, PTP-1B modulators, glucose-6-phosphatase 5 inhibitors, T1
-transtocase inhibitors, fructose-1,6-bisphosphatase inhibitors, glycogen
phosphorylase inhibitors, glucagon receptor antagonists,
11-beta-hydroxysteroid dehydrogersase type 1 inhibitors, intestinal lipase
inhibitors, neurotransmitter reuptalce inhibitor, endocannabinoid receptor
antagonist, NPY antagonist, MCH antagonists, MC4R agonists, OLP-1 or
GLP-1 analogues (incretins), C3LP-1 receptor agonists, thiazide diuretics,
beta-adrenergic receptor antagonists, angiotensin 11 converting 10

enzyme inhibitors, angiotensin 11 receptor antagonists, calcium channel
antanonicte and minaralocorticoid recentor antanonicte ar combinatinne
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When employed as pharmaceuticals, the compounds of the invention can
be administered in 15 the form of pharmaceutical compositions. These
compositions can be prepared in a manner well known in the
ploereracwatcal art, and can be administered by a variety of poutes2007/071891
Iocal or systemic treatment is desired and upon
]%ecp‘zreaﬂ%ﬂlg[i??"eate@ni mlnlstratlon may be topical (including ophthalmic
and to mucous membranes including intranasal, vaginal and rectal
Erampey), pulmonary (e.g., by inhalation or insufflation of powders or
Rreposois; ineihding-by26-aebuizey-atyatbarneat, dnitannped; ppicesnak
and transdennal), ocular, oral or pamenteral Methods for ocular delivery
can include topical adm'”'StrZ%‘N rops) subconjunctival, periocular
or intravitreal injection or intrdduction bﬁ/baﬂ&on catheter or ophthahnic
inserts surgically placed in the%onj nctival sac. Parenteral administration
includes intravenous, intraarterial, sthcutaneous, intraperitoneal or
intramuscular injection or infusion; or igtracranial, e.g., intrathecal or 25
intraventricular, administration. Parenteral administration can be in the
form of a single bolus dose, or may be, for example, by a continuous
perfudiBH B FRBP B ACTATE AP BB RSBLTO AL RANTSH RIS H T REdpfeante
Jadirviswationdrivad iNcitdeCraiiddaithal fpatt PEs!- ointments, lotions,
creams, gels, drops, suppositories, sprays, liquids and powders.
Igglgggrgtional pharmaceutical Gainers, aqueous, powder or oily bases,
I;hlckeger%md the |ket 2y be necessary of de15|2r§1ble S;OThls invention
&8 A P ace e oSS WhILA LS RA (4 Reripaias
ingredient, one or more of the com o unq;ls of the |nvent|on above in
combination with one or more tlcg?llly acceptable carriers. In
making the compositions of they K the active ingedient is typically
mixed with an excipient, diluted by dn excipient or enclosed within such a
carrier in the form of, for example, a capsule, sachet, paper, or other
container. When the excipient 35 serves as a diluent, it can be a solid,
semi-solid, or liquid material, which acts'as a vehicle, carrier or medium
for the active ingredient, Thus, the compositions can be in the form of
Sigpletspilsipowdersyiazengesamagheals, cachets, elixirs, suspensions,
emulsions, solutions, syrups, aerosod)s (as a solid or in INCY0057-500
(133161.00102) a liquid medlum% oifitméhts containing, for example, up
to 10 % by weight of the active co%npo ng) soft and hard gelatin capsules,
suppositories, sterile injectable solutfonsNand sterile packaged powders.
In preparing a formulation, the actives~spompound can be milled to provide
the appropriate 5 particle size prior to combining with the other
ingredients. If the active compound is substantially insoluble, it can be
mllledt cIe Siz ss th n If e active gom nd s
substan mquv% er %Zoof'g & Xambrtlc?g)fi’z(z%&ﬁl E USEEE DY lﬁ o010
THOVIErE Els?jb’gtéﬁ’i’iéw (ke &gﬁubﬂ%ﬁlmﬁ@ @rmmiasa@ﬁmé@n%@ardnde
(40 meShndlheas edriggoo id sobftithevid viritionamaytibedmitedghisitig kaoiwmmixture

Wi iBg Rrecaduies stk as-wet. 1R Miligo-aiaina PAUCIS $1280Ac and the
rQs‘&Rm%F%“ﬁ %II Wag%QL%EJ Qv m%&l&gﬁﬂg altR,rOo ﬂilger J Oggylyslﬁit}!eornw%p rac!: cp w1¥x EtOAc

herld (nanoparticulate) preparations of the compounds of the invention
U tB%espr%%a?é‘&"ﬂiﬂpofé?f’é“séaé/%%%r‘}%?t%gé%)f?ﬂdé%‘i‘ﬂ‘ﬁﬁéege%he residue was
nytrharicladl PeEtareagblicREdh NG \WEPBATAD00 296 the deSgdrigoduct (12.9 g,
@xam pled vikuitablerexsigieoteingjune. lapiage) sdaxveseNBycrose,
sorbitol, rnannitol, starches gum acacia, calcium phosphate, alginates,
,Stzre %a ehg)ec?tlng (c:c%" Sll ate c:zl'n%nz a%‘“ eaci:" ”lflllo S

8IyV| 6{? pyrrol |d7(5n ﬂuﬁ P, an ce(f uf’(')se The
formulations can addltlonally mclude lubricating agents such as tale,
magnesium stearate, and mineral @i}; wetting agents; emulsifying and
suspending agents; preserving agents such as methyl- and
propylhydroxy-benzoates; sweetening agents; and flavoring agents. The
compositions of the invention can be formulated so as to provide quick,
sustained or delayed release of the active ingredient after

20administration to the patient by employing procedures known in the art.
The combnocitinne fcan be formiilated in a2 11init docecade form each Adncane
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The active compound can be effective over a wide dosage range and is
generally administered in a pharmaceutically effective amount. It will be
understood, however, that the amount of the compound actually
wdmjmﬂtﬂmd will usually be determined by a physician, accadingstoothe 1891
cluding the condition to be treated, the chosen
Irogn}y c;; Btiri;r:gtir%a %??t e actual 30 compound administered, the age,
weight, and response of the individual patient, the severity of the patient's
symptoms, and the like. For prepari solld compositions such as
tablets, the principal active |ngred|enf IS with a pharmaceutical
exeipient to form a solid preformglatl sition containing a
homogeneous mixture of a compdungiof the present invention. When
referring to these prefonntdafionjcompositjons 35 as homogeneous, the
active ingredient is typically disflersed eventy throughout the composition
so that the composition can be readily subdivided into equally effective
unit désageuernys $dehtaisnableis;pifldntt capsaled: PHie.soip mol) in DCM
(prefonmvation iedhenisubeipiged drenunitcdosage AoumsRE Higed overnight, the
S&N&XIQQ%QQ%@@% 3 Q10 %ﬁ?&&%ﬁ%‘%%@b%ﬁ %Wﬂg R At

exam }e Olttot abot %ﬁmg e active Ingre |entfo

VRt ORI S PSR ST S S e bres St AvE A 703H58é§%£é3 Gl
f?)‘tﬁ’é?\ﬂﬁée compounded to provide a dosage form affording the advantage
of prolonged action. For example, the tablet or pill can 5 comprise an
saper fdosage-ant.anouies desagscompapant, the latter being in the form
of an envelope over the former. Thegwo components can be separated by
an enteric layer which serves to resj,%ﬁntegration in the stomach and

permit the inner component to p infactinto the duodenum or to be
delayed in release. A variety of sfatetialdican be used for such enteric
layers or coatings, such materials inclyuding a number of polymeric acids
and mixtures of polymeric acids with such materials 10as shellac, cetyl

alcohol, and ceIIquse acetate. The liguid forms in which the
compounds an osmons of the pres nt |nvent|on can (pe
incorporare or B |n| BTy B PR rB R AT gl tboxamide

<’slofhmc9r9§6%anawﬂa%r%%wup@{%deébw%mlréhbpéﬂs%wstoan@m for 3 h.
Sty oradfenud|Sios witttiediblenods B chaad cotionseeds gilljisesameroib-4 with

GREARMIAIGIOH RN Al a2 dal. et%eeds'm%vmdtéié@iws@aam%%ugmmdmd
t(\)/ %Qcc l?csprojc'iusct%p(gn p&%‘ thﬂ% f% Wharé’}t"?ﬁ' o I({] S!CJ Iaastluosgldlp lhlld ¢ next § et o\gl out
suspensions ih p armaceutically acceptab ueous or organi
et b eyl S g e
compositions may contain suitable pharmaceutically acceptable excipients
sap 0eseyibed-supradinGsomEeRMBOGINORIS Hihe-ampositions are
administered by the oral or nasal respisatory route for local or systemic
effect, Compositions in can be nebuli bl use of inert gases. Nebulized
70 solutions may be breathed fdlreC)[\Zfrcbm ghe nebulizing device or the
nebulizing device can be attachzed!\to ac® masks tent, or intermittent
positive pressure breathing machine. Selution, suspension, or powder
compositions can be administered orally ior nasally from devices which
deliver the formulation in an appropriate manner. The amount of
comp omposifi red to a pati iJl vary dependin
?%n\%{ e OF(-):-1|ri13 E} 4 rﬁr?%er%ﬁ’ “fh“e%’ﬁ Fp s(z e alag m‘?&ra‘iﬂxeg with
hg%nnaélﬁﬁabh%%?gl TSP, QHé}%ﬁaifél%lPtﬁémpaﬁ%Pﬁatfﬁétrh%ﬁe%ﬁ h. The
saldnfiristr atie filtasndatideiked Initherap cuticcapp Heatid psydoanib gitiéris) ceeMS
cherdniristere tom-patient altpadysuffering from a disease in an amount
sufficient to cure Or at least partially arrest the symptoms of the disease
and its complications. Effective doses will depend on the disease
condition being Ideated as well as By the judgment of the attending
clinician depending 30 upon factors such as the severity of the disease,
the age, weight and general condition of the patient, and the like. The
compositions administered to a patient can be in the form of
pharmaceutical compositions described above. These compositions can

be sterilized by conventional sterilization techniques, or may be sterile
filtered Adciientic ecoliifinne ran he naclkaned for 11ce ac iec ar hvonhilizead
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INCY0057-500 (133161.00102) most preferably from 7 to 8. It will be
understood that use of certain of the foregoing excipients, carriers, or
stabilizers will result in the formation of pharmaceutical salts. The
Wesapreisicglosage of the compounds of the present inventipagag:y@iyr1891
C ina o, for example, the particular use for which the treatment is
I&ﬁégﬁ%@éﬁﬁfﬂj?%{é inistration of the 5 compound, the health and
condition of the patient, and the judgment of the prescribing physician.
The proportion or concentration of a compound of the invention in a
Jpharnaceuticakephapasition-Cannay-aepgadiagupaivasnumber of factors
including dosage, chemical characterstics (e.g., hydrophobicity), and the
route of administration. For exa ) I e fompounds of the invention can
be provided in an aqueous physliolggic | by¥fer solution containing about
0.1 to about 10% wly of the comPouri fof¥ 10 parenteral adminstration.
Some typical dose ranges are from absut | ug/lcg to about 1 g/kg of body
weight per day. In some embodiments, the dose range is from about 0.01
mg/kg to about 100 mg/kg of body weight|per day. The dosage is likely to
denendon.si6hAriaRies s s dve Yl ol PIOAIESION of s mon

disease or disorder, the overa Status of the particular pati

“PEILIIE BIORSGTHE ttickcy 'oPtha oo aht b idtrd t; ToRTHatien BhsReled ©
reveijstanstaiascrits houtdibfortBdadenifiistedtioh vEffettive BESEHwal:bemixture to
pexirapblateddrgmdase-response aynesviesiuacHD rr i il or animabe!.1;
ordektgst systems. The compounds of the invention can also be
formulated in combination with one or more additional active ingredients
which can include any pharmaceutical agent such as anti-viral agents,
SeRtib G mNE RppréSAh A raitritory-dgeits e the like.
20 Labeled compounds and Assay flethods Another aspect of the
present invention relates to flu tye, spin table, heavy metal or
radio-labeled compounds of tﬁ'gjiﬁvg iqff Tt would be useful not only in
imaging but also in assays, both in yitro and in vivo, for localizing and
quantitating HM74a in tissue samples) including human, 25 and for
identifying HM74a ligands by binding ofa labeled compound. Accordingly,
the present invention includes HM74a assays that contain such labeled
compouadaution ditsenpiRsenkinetianyfiuuther inedesdspiapiecally-dabeleds,
3GOMRAHAdELRT e Ny SRl AR HISAIRRIGAIYOF0 FadioriaheledTRomPANNGL
heaad ; Rg%‘ﬂﬁié“f&%"&%‘%&‘ fiiere ong of more loms, are replaced.or,
SUbstitdted By an Stom Raving an atomic mass s e hiiber ditatent
Thorethis o ABmiTeES a8 tihBEHU S iy ST i gt meicatiice times.
Thatunslived ceaniingk-Suitabled ddiSauctidesithat maydetdihcorporatethinesidue

veempewnds eftheiprasand ibvyeatininaldele brliare.netdimiteskie -2tl4(alsey,

writtey f teri | 0, writ s I for trittum), "C, 13C, |4
T S T 1 o A bt e s
(myfdlrftfio fuciide trdiSiscindorp Srtet i theMstand Yadidtldbéled: 339.1,341.1.
compounds will depend on the specific application of that 35
E@gﬁgrg%beled compound. For example, for in vitro labeling and competition
assays, compounds that incorporate 3H, MC, 82Br, 1251 , 1311, 355 or
e BB A 2 L SRS
125j 1231 1241 131j Thr, 'Br ot 77Bf wilhgenerally be most useful.

N\/JN\ l N/>—Br

= N

N™ N

Ny
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INCY0057-500 (133161.00102) It is understood that a "radio-labeled "
or "labeled compound" is a compound that has incorporated at least one
radionuclide. In some embodiments the radionuclide is selected from the
wmrprmssting ofSEL,14C, 251 , 35S and 32Br. Symibetis2007/071891
ﬂg@%@ég% i@ggig%ﬂgéiradio-isptope§ into organic compounds are
applicable to 5compounds of the invention and are well known in the art.

A radio-labeled compound of the invention can be used in a screening
assay 't e AtpRvAra R CTRIpEun IS CIff e Aategasrin o Awgsijed for Example
SyriNesedhod fdentifledDMPOUINd2l. & 32estfcompotindptan be

evaluated for its ability to reduce binding of the radio-labeled compound of
é@ipmiﬂggntion to HM74a. Accordingly, the ability of a test compound to
compete with the radio-labeled 10compound for binding to 1IM74a directly
TeerpatdeaLtd- B PERIAME) Sk fe-diby duge Bl et nrelndidr - S-ome
includes pharmaceutical kits useful ffor gxample, in the treatment or
prevention of HM74a—associa’§\l d%ﬁ@ o&disorders. The kits can
include one or more containersNé}iﬁ ning a pharmaceutical
composition comprising a therapeutically effective amount of a compound
of the invention. Such kits can furtherjnclude, if desired, one or more of
various conventional pharmaceutical kKitcomponents, such as, for
example, containers with one or more pharmaceutically acceptable
carriers aadditiontd-conidinpns ylet®-diagdwill el regditycappacgntitosthnase. 10 g,
(O HRebININSIAS HDSHUGHERS RIIBRK ASIBS RS QLT IRRAIS. ARHICAIRL 46 ¢,
Oqllﬂaflg}jtll(gl?%l%frmﬁu&on;ﬂ%%%] gf%%g Onbae Irﬁg.mxlyvlsg%gggdrgbl Q%!Ir}-\%’tsérfggol'n to room
administration, a,n(ﬁor,gw elines for mixing tﬁe components, can also be
'TReRREE IR R v R RERHLTNilP BE HEsErBRdh reater GER4R K0
Ny (B Spclife’ @katmglé ST, fotfolvinid) exidriples) aréddfiefEdl 62 (m, 3H).
lidnstrativatplLip 0sE5cand ave morinte rdad bosimit the invention in any
manner. Those of skill in the art will readily recognize a variety of
&gﬁllc[étgcal parameters which can 25be changed or modified to yield
essgntlally the same results. The compounds of the example section
Rrr@rsatom i o atyBsiars b ysrtidi diydmstl-oh b iliiaralobbplst et ording
to one or more of the assays providgd hgrein. EXAMPLES 30General
Information All reagents a were obtained from commercial
sources and were used direcﬂ\ﬂwal{ho i &y purification. LCMS analysis
was performed on a Water SunFire C18 column ((2.1 x 50 min, 5 p.M
particle size), eluting with 0.025% T’%!\gater and 0.025% TFA/acetonitrile
using a mass spectrum scan range of $05-900 Da. Preparative LCMS

purifiaglians Wase.REMRIRES ANt FRINRIEY FIREHAN- I WRIT Y Bthmple

masgdiediadFaction and sompaugspecifigmethod optimization (J
Comb. Cﬁlé?n. 2((1)1’041,l 6, 8/4- 8§%8The I’_C?u%e%%od utilized a Water SunFire

column (19 x 100 mm, 5 eiM particle size), eluting with either 0.1%
Erppgiwdter and 0.1% TFA/acetonitrile gradient at a flow
7-bromo-3-(methylthio)-9-pentyl-6,9-dihydro-5H-[1,2,4]triazolo[4,3-a]purin-5-one

N
7N
N, | I o—Br
N/‘\N N

Step A: 9-pentyl-3-thioxo-2,3,6,9-tetrahydro-5H-{1,2,4]triazolo[4,3-a]purin-5-one
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INCY0057-500 (133161.00102) rate of 30mL/min. over a total nm time of
5 min. NMR spectra were obtained using a Varian Mercury-300 or
Mercury-400 spectrometer. Chemical shifts are reported in parts per
million (ppm) relative to tetramethylsilane as an internal standard. 5
Example 1 Preparation of

3-methyl-9-penty1-7- (trlfluoromegnyl) -6,9-dihydro-51-1-[1,2,4]triaiolo[4,3-
aJpurin-5-one ,0 )LAdri N R. Step -Pentyiourea 10 N NH2
Pentylisothiocyanate (10 g, O. (D& was gdded slowly (about 10 mins)
to a mixture of ammonia (50 naL'\OJ? ol)h methanol (7 N) at 0 C. After
being stirred at room temperature for 1., the solvent was stripped off and
the product was obtained as a white soligd (10 g, 88.4%), which was
15used for next step without further purifisation. LCMS calculated for
C51-115N2S: (M+H) 147.1; found 147.1. $tep B:

6-AmipRdopentyd):-2-4kiexo: %hﬁﬂ%’dﬁ%ﬁi@%%n@@%ﬁhﬂ'%ﬂé-h SolN, BlbH2mmol)

n iour, (10 0. 0 8 as mix
and o L R B R A SR RS AE0 5B oy e
5 Coolétﬁgﬁepl(fstsrmewﬁéhﬁﬁs&dF@rw%wrf@ar%ﬁ arg @I‘Ei\f@rﬂf‘é‘hﬁ‘%ﬁélfeéd’mm’gt (1.90
g, sa%plutioMstdtaaceticcatic osatar il 38omlipwasadded. The solid

formed was collected by filtration and washed with water to afford the

desired product (9.5 9 65%
Step B: 3-(methylthio)-9-pentyl-6,9-dihydro-5H-[1,2,4]triazolo[4,3-a]purin-5-one

N;N)i%
\N/J\N N

10 A solution of 9-pentyl-3-thioxo-2,3,6,9-tetrahydro-5h-[1,2,4]triazolo[4,3-a]purin-5-one (1.90
g, 6.83 mmol), dimethyl sulfate (1.03 g, 8.19 mmol) and 1 M of sodium hydroxide in water (25 ml)
was stirred at room temperature for 1 hour. The mixture was nutralized to pH=7. The solid formed
was filtered and dried to provide the desired product (1.70 g, 85.2%). "HNMR (300 MHz, CD;0D): §
4.29 (t, J =7.2 Hz, 2H), 2.65 (s, 3H), 1.89 (m, 2H), 1.40 (m, 4H), 0.92 (m, 3H). LCMS calculated for:

15 C;pH;7NOS (M+H) 294.1; found: 294.1.

Step C: 7-bromo-3-(methylthio)-9-pentyl-6,9-dihydro-5H-[ 1,2,4]triazolo[4,3-a]purin-5-one

- o)
3\ H
N/ N)j:N)_Br
\N/J\N N

A solution of 3-(methylthio)-9-pentyl-6,9-dihydro-5h-[1,2,4]triazolo[4,3-a]purin-5-one (111
20  mg, 0.380 mmol), N-bromosuccinimide (81.1 mg, 0.456 mmol) in THF (3 ml) was stirred at 70 °C

for 3 hours. The reaction was diluted with water and extracted with ethyl acetate three times, dried
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25yield). LCMS calculated for C9H1eN308: (M+H) 214.1; found 214.1,
INCY0057-500 (133161.00102) Step C:
6-Amino-5-nitroso-Il-penty1-2-thioxo-2,3-dihydropy idin-4(11-1)-one 0 S N
WiHa064Ammes0-1-pentyl-2-thioxo-2,3-dihydropyrimidin-4(1H) aneu$6 5971891

&gﬁfgg }ﬁ;’ﬁ#ﬁ&){%ﬂl yith sodium nitrite (3.1 g, 0.045 mol) in acetic

e mix e was stirred at 75C for 1 h. The color of the
reaction mixture became pink and then purple. The solution was allowed
woheuerac itoflisth tehapnseatard rarfauydtscrad ridpovass adtfeddiier
I90Vid waslec blieetied bryductiaVislitradobiredfod QashRaNOR IIMYEDE7 (SCotril:) to
priagdyespthe desired product, which was used directly for next step without
further purification. LCMS calculated for C9H1519402S: (M+H) 243.1;
found 243.1. 10 Step D:
Bymiatino-1-penty1-2-thioxo-2,3-dihydropyrimidin-4(J11)-one 0 HNNH2
S PR methyylnyl bumeatyl6,9-dihydro-5H-[1,2,4] triazolo[4,3-a] purin-5-one
6-amino-I-pcntyl-5-nitroso-2- thIO}Z)O -2,3-dihydropyrimidin-4(IH)-one (6.4 g,
0.0264 mol), aqueous ammoni& (60 jnL,9.60 mold and water (60 mL) at
75 C was added sodium 15 dltéa;le } 0.050 mol) in small portions.
After the addition was completey ofthe solution changed from
red to pale yellow. After stirring at 79 C for another 5 mins, a precipitate
was formed. Stirring was continued at foom temperature for 1.5 h. The
solution was then neutralized with 10%™gcetic acid (150 mL). The solid
was filtered and washed with water to yield the product (4.5 g, 86.1%).
LCMS calculated for COH17N40S: (M+H) 229.1; found 229.1. 20 Step E:

SePertydeAAbigxa S-guilueromeiryOrl 223 f-tetiahydipdh-purinbrang § |1
(methylsulfonyl)-9-pentyl-6,9-dikydro-SH-[1,2,4]triazolo[4, 3-a]purin-5-one (42)

Y %

N N
/N /N
N L2 N_L L »
NJ\ N NJ\N N

A1 A2
To a solution of 3-(methylthio)-9-pentyl-6,9-dihydro-5H-[1,2,4]triazolo[4,3-a]purin-5-one
(200 mg, 0.7 mmol) in THF (5 mL) was added m-chloroperbenzoic acid (283.3 mg, 1.64 mmol) at

room temperature. After stirring at room temperature for 30 minutes, 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. The crude residue was purified by flash column
chromatography to yield the desired products Al and A2 as a mixture (Al: A2 = 3:2) (41 mg, 8.5%
for Al, 10% for A2). LCMS calculated for: Ci2HisN¢O2S (A1) (M+H) 309.1; found: 310.1. LCMS
calculated for: C;pHeNsOsS (A2) (M+H) 325.1; found: 325.1.

Step B: 7-bromo-3-(methylsulfinyl)-9-pentyl-6,9-dihydro-5H-[1,2,4]triazolo[4,3-a]purin-5-one
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1INCY0057-500 (133161.00102)
5,6-Diamino-1-pentyl-2-thiotto-2,3-dihydropyrimiclin-4(1H)-one (2.(1 g,
0.0088 mol) was mixed with trifluoroacetic anhydride (10 mL, 0.07 mol).
VA @pstiaenzs at 45 C for 2 h, the excess trifluoroacetic anhydEUN287/071891
TRERASS Ao fﬁggf&dﬂgfgésure. The residue was dissolved in
N,Ndimethylfonnarnide (5 mL) and heated at 95 C for 1 h. After cooling to
room temperature, the 5 reaction mixture was diluted with water and
extracted with ethyl acetate. combined organic layers were dried over
anhydrous Na2S04, filtered anjl_comcentfated. The solid residue was
washed with ether to provide nhleﬁgsnf d praduct (1.50 g, 55.9%). LCMS
calculated for Cl IHKF3N40S: M+H)"30Y.1; found 307.1. 10Step F
2-(Alethylthio)-3-pentyl-8-(trifluoromethy1)-3,7-dihydro-611-put n-6-one O
II."-CF.3S NN To the solution of
3-pentyl-24hioxo-8- (tritluoromethyl) 1,2,3,7-tetrahydro-61il-purin-6-one

(600 2.mtno a t| n of ide in wa

600 18 AR A I L DR (20
pliximeseienhepat %?rfi’l‘é‘/ﬁﬁbé%[ﬁﬁé]ﬁﬁz‘i%“ﬁ AR5 Gifeiche &g 040
ngeetic ARG THe vesuldindisoiuiom svasi@xtat teg With mathyérenthiorde was
st et tinestod heocenmhinediorganiclayeriwastdried. fitierad anenyl acetate three

uﬁ%ﬁ‘%ﬁ@&r@%%a@‘é%ﬁ?@ ﬂ%ﬁ!ﬁegm@ %‘8%&%9(1@9 1/%&1905'@1g gru!ie@%@ue was purified
o %83@ fir C1. |f3N4o (|v|1+¥%1 211 found 321.1.

O R TS BIRDH3 - QPO e R S )L

fome BSHA[L1120 A mlxture of
2-(methylthio)-3-penty1-8-(trifluorotnethyl)-1,2,3,7-tetrahydro-611-purin-6-
ERREpA1 g, 0.95 mmol), hydrazine (3 mL, 100 mmol) and water (3 niL)

S stir t.1 rl acti oncentrated under
T e S e oy
preparative LCMS. The product fractions were collected and lyophilized to
give the 25desired product (O. 2,98 5%). LCMS calculated for
ClithsF31\160: (M+1-1) 3051; found 30%.1. Step 11:
3-Alethy1-9-pentyl-7-(trifluoronye - K?Ué/dro -51-1-11,2,91triazolo[4,3-
ctipurin-5-one 1NCY0057- 500 0102)

The title compound was prepared using procedures analogous to those described for Example
10. LCMS calculated for: C;,H;sBrNgO;S (M+H) 403.0; found: 403.0, 405.0.

Example 12
7-brome-3-hydroxy-9-pentyl-6,9-dihydre-5H-[1,2 4]triazolo[4,3-a]purin-5-one

HO H
v
N /N 1 />— Br
N N N
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0)c,--NN, Il ,-CF3 A mixture of
(2E)-3-penty1-8-(tifluoromethyl)-3,7-dihydro-1H-purine-2,6-dione-2-hydraz
one (0.020 g, 0.14 mmol) and friethyl orthoacetate (2 mI"* 10 mmol) was
wiirpearase@sm temperature for 1 h. The reaction mixture wasCT/US2007/071891

W@%ﬁ@d dg m and the residue was purified by preparative
e produ |ons were collected and lyophilized to yield pure
oduct as white powder LCMS calculated for CI3-15F3N60: (M+H)
S??zeq Bhetiner 3zt S siifite’ I 2 Prépalpatidnm gy in-5-one
9-butyl-3-methyl-7-(trifluoromethyl)-6, dlrl]ydro -5H-
11,2,41triazolo[4,3-a]purin105-0 titte compound was prepared
using procedures analogous to Hngie ibed for Example 1. LCMS
calculated for C121-113E3NeO: (NM+ 31'% 1; found 315.1. 15Example 3
Preparation of
9-pentyl1-7-(trilluoromethyl)-6,9-dihydro-§1-141,2,4]triazolo[4,3-a]purin-5-0
neoO 4-"N)c--11 N,I ,-CF3 N*N"N A mixture of
(ZE) so u‘Xon of(Plfi%oro??legh/yé}hydr (iihh ne—Z']'g| d1[()) I?%y%tgz qug 02 hqu}r?%

zone 4 ' mmol) and trieth oformate mol) was

ol Ef%%’ﬁrlﬂérmlﬁ%%&h&ﬁrér 56 PO e FALER HRHFEVG © e
Thorreeifrared srde thyabeati amdcpieare sitine WAL ftirifield byopresaradive was

chided H'Haec@regziucmaﬁﬁh@ris wes eaalle aindrandd yopbilized, whyieldipuEeAc
aﬁé%%ﬁ %ﬁ’\é@tﬁa@@@g eﬁ@a&u&mé"@a@lx&ag&g %1 .Lﬁt%@jco The combined organic
I%Irg'rszugi‘gl(:igw%\[géwj l?jr)d cor%:e]ﬁ’[rg?g i) y131:cll§he desired product (230 mg, 98 4%) LCMS

calculated for C; H,sN;O, (M+H) 263.1; found: 263.1.
Step B: 7-bromo-3-hydroxy-9-pentyl-6,9-dihydro-SH-[1,2,4]triazolo[4,3-a]purin-5-one

)\N />—Br

The mixture of solution of 3-hydroxy-9-pentyl-6,9-dihydro-5h-[1,2 4]triazolo[4,3-a]purin-5-one
(100 mg, 0.381 mmol) and N-bromosuccinimide (204 mg, 1.14 mmol) in THF (2 ml) was stirred in a
microwave reactor at 70 °C for 10 min. The reaction mixture was filtrated and the filtrate was purified
by prep LCMS to yield the desired product. LCMS calculated for C;1H4BrN:O, (M+H) 341.0; found:
341.0, 343.0.

Example 13
7-bromo-9-butyl-6,9-dihydro-SH-[1,2,4}triazolo[4,3-a]purin-5-one

O
N
/\
N\/,N)i P—Br
N N N
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INCY0057-500 (133161.00102) Example 4 Preparation of
9-buty1-7-(trifluoromethyl)-6,9-dihydro-51141,2,4 1triazolo14.3-a]purin-5-0
ne O N _}Hil-CF3 N'N N 5The title compound was prepared using
woeaduse@analogous to those described for Example 3. LOMEcsaariatec1

@9 9}0]5]/ %@Pﬁqéﬁw 301.1; found 301.1. Example 5 Preparation of
romo -9-penty1-6,9-dihydro-5H41,2,41triazolof4,3-alpurin-5-0
ne \0 27---1IRlix N,Il N'N'N 10 Step A:
4-(Pentylamino)-11-1-imidazole-5-earboxcunide 0O

Step A: 9-butyl-6,9-dikydro-5H-[1,2,4]triazolo[4,3-a]purin-5-one

oo
N

The mixture of (2E)-3-butyl-3,7-dihydro-1H-purine-2,6-dione 2-hydrazone (200 mg, 0.0009
mol) in Ethyl orthoformate (5 mL, 0.03 mol) was heated at 100 °C overnight. After cooling to room
temperature, the reaction mixture was filtrated and dried to give the desired product (150mg, 71.8%).
LCMS calculated for C,¢H;3sNsO (M+H): 233.1; found: 233.1.

Step B: 7-bromo-9-butyl-6,9-dihydro-SH-[1,2,4]triazolo[4,3-a]purin-5-one

O
K
/\
N\/ /N i />— Br
N N N

To a mixture of 9-butyl-6,9-dihydro-5H-[1,2,4]triazolo[4,3-a]purin-5-one (65 mg, 0.28 mmol)
in THF (2 mL) was added N-bromosuccinimide (49.8 mg, 0.280 mmol). The mixture was heated in a
microwave reactor at 70 °C for 10 minutes. The mixture was purified with prep LCMS to give the
desired product (4.8mg, 6%). LCMS calculated for C;oH;BrN¢O (M+H): 311.0; found: 311.0,
313.0.

Example 14
7-bromo-9-pentyl-6,9-dihydro-5H-[1,2,4]triazolo{4,3-a]purin-5-one

H
AN N
N, I )—sr
N*N N>—

The title compound was prepared using procedures analogous to those described for Example
13. LCMS calculated for: Cy1H;3BrNgO (M+H) 325.0; found: 325.0, 327.0.
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ItH H2N,> 4-Amino-1-1-imidazole-5-carboxamide (13.0 g, 0.104 mol) and
valeraldehyde (11 inL, 0.10 15 mol) were mixed in methanol (200 mL).
After being stirred for 30 min, sodium cyanoborohydride (6.5 g, 0.10 mol)
wezmdds@d 1o the solution and stirring was continued overnigltr/ i@ iaingo1
IXgur cen under reduced pressure. The remaining residue
Iﬁ?ﬁé’%ﬁ\@p@#ﬁéﬁ@@é}d the resulting solution was washed with
saturated Nal-ICO3. The aqueous layer was extracted with EtOAc three
times. The combined organic layers were dried (MgSO4) and
Xonccfnfgated. The residue was 20purified by flash chromatography (DCM
to 5% Me011/DCM) to give the desired product (12.9 g, 63.1%). LCMS
R YMS’?(Q(E%i‘)Y%?&Pﬁ&dH&?&O&%@'(11&‘4'1111?-%\1&913),
Step B:
4-11(Benzoy|aminokarbonothcfo Ifrp tylkaminoplll-imidazole-5-carboxa
mide INCY0057-500 (133161. 2)1 )I%ra solution of
4-(pentylamino)-1H-bnidazole-5 fide (4.0 g, 0.020 mol) in DCM
(50 mL) was added benzoyl isothiocyanate (3.3 mL, 0.024 mol). After
being stirred overnight, the solid formed was filtered to give the crude
product (10 g, ca 60% purity, 80% yield)y This product 5was used for next
step without further purification. LCMS calculated for
C171122N502S(M+H): 360.1; found: 360.1. Step C:
SRRentyls2 euRs I3 4o abydra61-prrns8r90e/0. NG 1\ 11 S N
N 10A mixture of

4-[[(benzoylamir.o)carbonothio\y pentyl)aminol-1H-imidazolc-5-carboxami
de (11.8 g, 0.0263 inol) and 1 M_ ) i yd_roxide in water (75 mL)
was heated to reflux for 3 h. Solil was férméd in the reaction mixture. The
reaction mixture was adjusted to pH 3M with concentrated HC1 with
cooling in an ice bath. The solid was filtered, washed with water and
air-dried to give the product (9.0g, 65% purity, 94% vyield). The product
was used for the next step without

The mixture of 9-butyl-3-(chloromethyl)-6,9-dihydro-5h-[1,2,4]triazolo[4,3-alpurin-5-one (35
mg, 125 mmol) in 4 M of sodium methoxide in methanol (0.5 mL, 2 mmol) was stirred at room
temperature overnight. The reaction mixture was diluted with water and extracted with ethyl acetate
three times. The combined organic layers was dried with sodium sulfate, filtered, and concentrated in
vacuo to yield the desired product (6 mg, 17.42%). LCMS calculated for Cy3H;sNeOo(M+H): 290.2;
found 290.2.

Step B: 7-bromo-9-butyl-3-(methoxymethyl)-6,9-dihydro-5H-[1,2,4]riazolo[4, 3-a]purin-5-one

v
° H
}N&N%B
r
\N/*N N/

The mixture of 9-butyl-3-(methoxymethyl)-6,9-dihydro-5h-[1,2,4]triazolo[4,3-a]purin-5-one
(6 mg, 21.7 mmol), N-bromosuccinimide (4.64 mg, 26.0 mmol) in tetrahydrofuran (10 ml) was stirred

at 70 °C for 2 hours. The reaction mixture was concentrated in vacuo and the residue was purified by

62



5

10

15

15further purification. LCMS calculated for CLOH15N40S (M+H): 239.1;
found: 239.1. Step D: (20-3-Pentyl1-3,7-dihydro-111-purine-2,6-dione
2-hydrazone 0 )11 HN\11\
wdrmntyikodathioxo-1,2,3,7-tetrahydro-6H-purin-6-one (6.0 g, AGag08) 8891

| jt razine (10 inL, 300 mmol) and water (10 mL). The

@?X?Pyvv%ﬂsgﬁe%@ﬁﬁ@%b C for 8 h. The solid formed was filtered and
washed with water to give the desired product (3.0 g, 78 %). LCMS
el ittt & foplEthe tiegiey e d eV - HAW D fedlated ipidE 2B 7BIN«CHAEVO0R? -5 Gomnd
3733161.00102) Step E: 341-ethyl-9-pentyl-6,9-dihydro-5H-I
2,4priazolo[4,3-a]purin-5-one 0 A mixture of

27 I—)?-pbentyl-S.7-dihydro-l11-purine-2,6-dione 2-hydrazone (3.1 g, 0.013
inol)’ 5 and Methyl orthoacetate (20 InL, 0.1 mol) was heated at 100 C for
TP MaERSEmeR A dibededttd b diitatakbiMarsiidite solid
formed was filtered and washed with DCIVlllex (1:1) mixture to provide the
desired product (3.1 a, 91% LCMS calculated for C121117N60 (MLR):
261.1; found: 261.1. 10Step

7-Bromo-3-rnethy1-9-pentyl-6;9¢dih ro-gll-17,2,4firiazolo 14,3-ajpu5-one
OHN1,>-13r N--"N N 7 N%N}ﬂar

\N*N N/

—

Step A: benzaldehyde [(2E)-6-oxo-3-pentyl-1,3,6, 7-tetrahydro-2 H-purin-2-ylidene] hydrazone

A solution of (2£)-3-pentyl-3,7-dihydro-1h-purine-2,6-dione 2-hydrazone (104 mg, 44 pmol),
benzaldehyde (44.7 ul, 44 pmol) in ethanol (10 ml) was stirred at 70 °C for 3 hours. The reaction
solution was concentrated in vacuo to give the desired product. LCMS calculated for

C17H21N60(M+H): 3252, found: 325.2.

Step B: 9-pentyl-3-phenyl-6,9-dihydro-SH-[1,2,4]triazolo[4, 3-a] purin-5-one

e]
§
7 N
N L2
N >NT N

A solution of Dbenzaldehyde  [(2F)-6-ox0-3-pentyl-1,3,6,7-tetrahydro-2h-purin-2-
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To a solution of
3-tnethy1-9-pentyl-6,9-dibydro-5H-[1,2,4]triazolo[4,3-a]pinin-5-one (1.0 g,
3.8 intnol) in THE (50 mL) was added N-bromosuccinimide (0.75 g, 4.2
wobedFhsomixture was heated at 70 C for 1 h and concentraigeriosyagyiine:
resi t in water and EtOAc. 15 The organic layer was
I@e@@%ﬁc? (e?{]r:%%éleggg@eo s layer was extracted with ethyl acetate three
times. The combined organic layers were dried (MgSO4), filtered, and
Yeorredtiatets hH0aet 02 THeo Pasigdec ks iififierd By praipapativersems e
rprovideithecdesitedprediot as@a whiperifoivdar {014y S30YoMiad Yo SN Wtiiuct
(6400 V192,616 DMSO e B4R £y I517,8, bR 2B L2227k 3Hb. 1.79 (M,
211), 1.29 (m, 4H), 0.84 (m, 311). LCMS calculated for
CizEL6HrN60(M+H): 339.1,341.1; found: 339.1, 341.1. 20 Example 6
ﬁfg{;}e%'aa;gﬁ)érw—g?ventyl- -phenyl-6,9-dihydro-5SH-[1,2,4]triazolo[4,3-a] purin-5-one
7-bromo-3-methy1-9-buty1-6 hydro-5H41,2,41triazolo[4,3-a]purin-5-0
ne 0)C,t1 N _tl ,>-Br 1\1"--" "By INCY0057-500 (133161.00102)
The title compound was prepared u ocedures analogous to those
described for Example 5. LCM \/cj\cul tegHa: Cillii4BrN60 (M+11) 325.1,
327.1; found: 325.1, 327.1. ExaMplén7 5Preparation of
7-ehloro-3-methy1-9-penty1-6,9-dihydto-51441,2 41triatolo14,3-a]purin-5-
one \O N NN rCli

To a mixture of 9-pentyl-3-phenyl-6,9-dihydro-5h-[1,2,4]triazolo[4,3-a]purin-5-one (30 mg,
0.093 mmol) in THF (30 mL) was added N-bromosuccinimide (19.9 mg, 0.112 mmol). The mixture
was stirred at 70 °C for 3 hours, The reaction mixture was concentrated in vacuo and the crude residue
was purified using preparative LCMS to yield the desired product (8.7 mg, 23.3% yield). LCMS
calculated for Ci7H,sBINsO(M+H)  401.1; found 401.1, 403.1

Example 17
7-bromo-9-pentyl-3-pyridin-3-yl-6,9-dihydro-5H-[1,2,4]triazolo[4,3-a]purin-5-one
trifluoroacetate
o)

F ¢ o

- OH " H

F N g

N N N

The title compound was prepared using procedures analogous to those described for Example

16. LCMS calculated for CisH7BrN;O(M+H): 402.1; found: 402.1, 404.1. .
Example 18

7-bromo-9-pentyl-3-pyridin-4-y1-6,9-dihydre-5H-[1,2,4]triazolo[4,3-a]purin-5-one

trifluoroacetate
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NASN'N To a solution of
3-methy1-9-pentyl1-6,9-dihydro-5H41,2,4Miazolo[4,3-a]purin-5-one (0.10
g, 0.38 mmol) in THF (5 mL) in a microwave reaction tube was added
Weehlorosueeinimide (0.046 g, 0.42 minol). The mixture waspleatem@to? ko1
' i Ve Qv r 20 min. After cooling to room 10temperature, it
Iﬁ%&%f%@%%ﬁg%@%éﬁaﬁve LCMS to provide the product (0.021g).
IHNMR (300 MHz, CD,,0OD): 54.39 (t, J= 7.5 Hz, 2H), 2.46 (s, 31-1), 1.91
(m, 2H), 1.39 (m, 41-1), 0.92 (m, 7LCMS calculated for CI2H1eCIN60
(MH): 295.1; found: 295.1. Examp 15Breparation of
7-ehloro-3-methy1-9-bufy3<6,9%dihydyo-5 14142 41triazolol4,3-alpurin-5-0
ne 0)c_./N N,ra N The'titte compqu‘mgl“wa prepared using procedures
analogous to those described for Exame\)lg . NCMS calculated for:
C111-114C1N,30 (M-FR) 281 .1; found: .1. 20 Example 9
7-bromo-3-(m
thylthio)-9-penty1-6,9-dihydro-5H-11,2,41triaZpolo[4,3-alpurin-5-one Step

A:
9-pentyd UEStHiBRET 335 ToRsrdnyasdrsierirremrierys sohasadetpbrdrios Eapaple
156 LCMS calculated for Cy¢H7BrN;O(M-+H): 402.1; found: 402.1, 404.1.

5  Example 19
7-bromo-9-pentyl-3-pyridin-2-y1-6,9-dihydre-SH-[1,2,4]triazolo[4,3-a]purin-5-one

\
F N~
e OH
F

0}
N
N\/i ] />—Br
N™ "y~ N

trifluoroacetate

The title compound was prepared using procedures analogous to those described for Example

10 16. LCMS calculated for CysH7BrN;O(M+H): 402.1; found: 402.1, 404.1.

Example 20
7-bromo-9-pentyl-3-(1,3-thiazol-2-y1)-6,9-dihydro-SH-[1,2,4]triazolo[4,3-a]purin-5-one

Y
s\/g\ 0
H
N/ NJ?[[N/)“Br
‘NJ\ N

N

15 The title compound was prepared using procedures analogous to those described for Example

16. LCMS calculated for C4H,sBrIN;OS(M+H): 408.0; found: 408.1.

Example 21
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A solution of (2e)-3-penty1-3,7-dihydro-lh-purine-2,6-dione 2-hydrazone
(2.90 g, 8.04 mmol) and carbon disulfide (0.58 ml, 9.64 mmol) in pyridine
(30 ml) was stirred at 60 C for 3 hours. After 5cooling to room
wamperasuies the solid formed was filtered and dried to yield g/ gesinedr1s91
0 4.9%). LCMS calculated for: C11H14N60S (M+H) 280.1;
I%(Sgg%z%ﬁFlg?jgfé{él)(zriethylthio)-9-penty1-6,9-dthydro-5H11,2,41tr
azolo[4,3-c]pur n-5-one 0 10A solution of
Tehysarnty ReBdhibrou RS diksdrat HH62 8Hfazddfidraloid 43 3w] pur n-5-one
(2.90 g, 6.83 mmol), dimethyl sulfate (1.03 g, 8 19 mmol) and 1 M of
sodium hydroxide in water (25 ml) was stirred at room temperature for 1
hour. The mixture was nutralized to gH=7. The solid formed was filtered
and dried to provide the desired\product f11.70 g, 85.2%). 1HNMR (300
MHz, CD30D): 8 4.29 (t, J= 7.3l g“ 2H), (s, 3H), 1.89 (m, 2H), 1.40
(m, 4H), 0.92(m, 3H). LCMS calbsu or: 15CI2ZH17N60S (M+H) 294.1;
found: 294.1. Step C:
7-bromo-3-(methylthio)-9-penty1-6,9-dihydro-5H11,2,41triazolo[4,3-c]purin
-5-one 0 N, NN A solution of
3-(methylthio)-9-penty1-6,9-dihydro-5h[1,2,41triazolo[4,3-a]purin-5-one
(111 2biHie ePBBOvAMRSIP IRISHOIESURE TN NS 084S t9mikbps0 LB 6 bedrivs [Fmple
5  STHEMS o) iwasstiredaiNzo: G&Tor Sunaws. [The reaction was diluted with
water and extracted with ethyl acetate three times, dried INCY0057-500

133164,00102
7-bromo-3-[(dimethylamino)methyl]-9-pentyl-6,9-dihydro-5SH-[1,2,4]triazolo[4,3-a]purin-5-one

trifluoroacetate

\
N 0
Lees
7N
F}/&OH N\N/J\ N/>—Br
F N
F

10
The mixture of 7-bromo-9-pentyl-6,9-dihydro-5H-[1,2,4]triazolo[4,3-a]purin-5-one (130 mg,
0.40 mmol) and Eschenmoser’s salt (1.1 eq.) in DMF (5 mL) was heated at 100 °C for 30 minutes.
The reaction mixture was directly purified using preparative LCMS to yield the desired product.
LCMS calculated for Ci4H, BrN,O: 382.1; found 382.1, 384.1.
15

Example 23
3-methyl-9-pentyl-7-(1,3-thiazol-2-y1)-6,9-dihydro-SH-[1,2,4]triazolo[4,3-a]purin-5-one

O
~ )ﬁ[ s
N‘l/\l//r\tN NHN]

20 Step A: 7-bromo-6-(4-methoxybenzyl)-3-methyl-9-pentyl-6,9-dihydro-5H-[1,2,4] triazolo[4,3-a]purin-
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with sodium sulfate, filtered, and concentrated in vacuo. The crude
residue was purified by Prep LCMS to yield the desired product. LCMS
calculated for: C12F16BrN60OS (Ilvl+H) 371.0; found: 371.0, 373.0.

wbxampakacko PCT/US2007/071891
UIC;ﬁbfromo 3 eth 6|SU|ﬂ11Q\él) -9-pentyl-6,9-dihydro-511-11,2,4]triazolo14,3-a]

?FP%SZ)RQ gﬂﬂ ti-Br Step A:
3-(methylsulfiny0-9-pentyl-6,9-dihydro-511-11,2,41triazolo[4,3-akurin-5-on
YotAl) and 3-
10(methylsulfony1)-9-penty1-6,9-dihydro-5H-[7,2,4]triazolo[4,3-alpurin-5-0
ne (A2) UNI' N 'N AlIA2 To a solution of
3-(methylthio)-9-penty1-6,9-dihydro-51
(200 mg, 0.7 inmol) in THF (5 m},) wa d m-chloroperbenzoie acid
(283.3 mg, 1.64 mmol) at room femperature. After stirring at room
temperature for 30 minutes, t regctpprgmixture was diluted 15 with
water and extracted with ethy agétate three times. The combined organic
layers were dried with sodium suiate, filtered, and concentrated in vacua.
The crude residue was purified by flash column chromatography to yield
the desired products Al and A2 as a mixture (Al: A2 = 3:2) (41 mg, 8.5%
for Al, 10% for A2). LCMS calculated for: CI2H1618IGO2S (Al) (M+H)
309. 1THR (HES 106, TP IoesR e Rl 6P Eyspishel i o JiRpipf-one
(3’51E; §00 mdmﬁ)25-m¢t2@@tepﬁ{&thylbmm1de (0.094 mL, 0.65 mmol), potassium carbonate
(T+ormorBrimarhy sigfiny hPuaeaiyke: Odilydrpshtds 2248020102 4358

q‘d%}a?d%% \U\{g!&p %Z %9(9 fg:xli%?&l%ls Qngec? )Lnd dried over to yield the desired product

(270 mg, 99.7%). LCMS calculated for CyoHzBrNO,: 459.1; found 460.1.

#¥iazolo[4,3-a]purin-5-one

Step B: 6-(4-methoxybenzyl)-3-methyl-9-pentyl-7-(1,3-thiazol-2-y1)-6,9-dihydro-5H-
[1,2,4]triazolo{4,3-a] purin-5-one

To the the mixture of 7-bromo-6-(4-methoxybenzyl)-3-methyl-9-pentyl-6,9-dihydro-5h-
{1,2,4]triazolo[4,3-a]purin-5-one (100 mg, 0.22 mmol), 2-(tributylstanny!)-1,3-thiazole (122 mg, 0.33
mmol) in toluene (14 mL) was added tetrakis(triphenylphosphine)palladium(0) (12.6 mg, 0.011
mmol) under N;. The mixture was refluxed overnight. The reaction mixture was concentrated in
vacuo. The crude residue was purified using preparative LCMS to yield the desired product (80 mg,
79%). LCMS calculated for C13Hy6N,0,S (M+H): 464.2; found 464.2.

Step C: 3-methyl-9-pentyl-7-(1,3-thiazol-2-y)-6,9-dihydro-5H-[1,2,4]triazolo[4, 3-a]purin-5-one
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To a mixture of

3-(methylsulfiny1)-9-pentyl-6,9-dihydro-5h[1,2,4]triazolo[4,3-a]purin-5-one

and 3-(methylsulfony1)-9-penty1-6,9-dihydro-5h-H

W diazedn[4,3-a]purin-5-one (3:2, 125 mg, 0.40 mmol) in &N diid 71891
N-bromosuccinimide (82.3 mg, 0.462 mina. The mixture was

{V}@?@ggﬁggﬁ gf’%’(?’(:”%?@ hours. The reaction was diluted with water and

extracted with ethyl acetate thee times, dried with sodium sulfate, filtered,

and concentrated in vacuo. The crfde r_f—:'sidue was purified by Prep LCMS
to yield the desired product. lateslfor: Ci2H1513rN602S

(M+H) 387.0; found: 387.0, 3894, mRle/1
7-bromo-3-(methylsulfony1)-9-pentyl-6,9-dihydro-5H-[1,2,4]triazolo[4,3-a]p
urin-5-One The title compound was prepared using procedures

analogous to those described for Example 1510. LCMS calculated for:
C121115BrNe03S (Mill) 403.0; found. 403.0, 405.0. Example 12

7-brom-ZrRyAroxy-3-RERNYHG. oS 1wl 2 ALz 0l Soal RYFIP sk
te'agoll\cl)fg}l-l\l Ni | (g)g(@ﬁ 7-5%(%(133 6.1.1(1)1%10r2 Ste%é: .

if-%}d}og- -péﬁfﬂ-&@- ihydYs-5H-1179, ARHEZO6R Skt 58 e O PRI

sred at RS RIS (2 Z)e 3eprdifmy SPIion gAYy ase fript Arfenpribsdisyiee proparative

IXMpdpardhib o 208:mrgd0s8 48 MiSrdly e ghbidrpylainiidaz 6lend13651g, 10.2

mmol) in THE (10 ml) was stirred at 70 C overnight. 5 The reaction

Fobgdure,vas then heated in microwave reactor at 100 C for 10 min. The
3r_ea%hio_n_was com _Ieted c_he(_:k_ed by LCMS analysis. The reaction mixture
WRERGACERTRRL rard (it B AR He WA A BRI 0). The
agueous was extracted with EtOAc (3 x). The combined organic layers
were dried (MgSO4) and concentrafed to yield the desired product (230
mg, 98.4%). LCMS calculated}fg;j IifIisNtN602 (M+H) 263.1; found: 263.1.

/4
N, | )—sMe
N/kN N

Step A: 6-(4-methoxybenzyl)-3-methyl-7-(methylthio)-9-pentyl-6,9-dihydro-5H-[1,2,4]triazolo[4, 3-

OMe
o L
X,
N, | )—sMe
NJ\N N

aJpurin-5-one

A mixture of 7-bromo-6-(4-methoxybenzyl)-3-methyl-9-pentyl-6,9-dihydro-5h-
[1,2,4]triazolo[4,3-a]purin-5-one (271 mg, 0.6 mmol) and sodium methyl sulfide (45.5 mg, 0.65
mmol) in dimethoxyethane (13.4 ml, 129 mmol) was refluxed for 2h. The reaction was quenched with
water. The solid formed was filtered and dried to yield the desired product (200 mg, 79.5%). LCMS
calculated for C;1HyyNeO,S(M+H): 427.2; found 427.2.

Step B: 3-methyl-7-(methylthio)-9-pentyl-6,9-dihydro-5H-[1,2,4]triazolo[4, 3-a] purin-5-one
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10 Step B 7
rorno-3-hydroxy-9-penty1-6,9-dihydro-5H-[1,2,41triazolo[4,3-alpuri 5-one
HO 0)1Thl N,z/-Br N'N N The mixture of solution of
BhywrmnspeRspenty1-6,9-dihydro-5h11,2,4]triazolo[4,3-alptuirr&rors20b 071891

, N-bromosuccinimide (204 mg, 1.14 mmol) in
Igﬁgdg% ) 3?’\/%]35‘1‘@1%1%9

stirred in‘a microwave reactor at 70C for 10 min. The
reaction mixture was filtrated and the filtrate was purified by prep LCMS to
yield the desired product. LCMS calculated for CI IHI4BrN602(M+H)
341.0; found: 341.0, 343.0. 20 Exggnple 13 7-bromo-9-butyl-6,9-dihy
dro-5H11,2,41triazolo[4,3-a]purin- on&l0 N19, N,| N)-Br 1INC10057-500
(133161.00102) Step A: 9-bu¢yl/fi§ﬁhyd@m5H-11,2,4firiazo|o[4,3-akur
N N

5-one0OrN, N

A solution of  6-(4-methoxybenzyl)-3-methyl-7-(methylthio)-9-pentyl-6,9-dihydro-5h-
[1,2,4]triazolo[4,3-a]purin-5-one (200 mg, 469 mmol) in trifluoroacetic acid (5 ml, 64.9 mmol) was
stirred at 55 °C overnight. The solution was concentrated and purified by prep LCMS to yield the
desired product (60 mg, 42%). '"HNMR (300 MHz, CD;OD): & 4.42 (1, J = 7.5 Hz, 2H), 2.74 (s, 3H),
245 (s, 3H), 1.92 (m, 2H), 1.39 (m, 4H), 0.92 (m, 3H). LCMS calculated for C;;H;sNsOS(M-+H):
307.1; found 307.1.

Example 25
3-methyl-9-pentyl-7-phenyl-6,9-dihydro-5H-[1,2,41triazolo[4,3-a]purin-5-one

, 0
%JI“
7N
NJ\N N

To a mixture of 7-bromo-3-methyl-9-pentyl-6,9-dihydro-5h-[1,2,4]triazolo[4,3-a]purin-5-one
(100 mg, 0.30 mmol), phenylboronic acid (39.5 mg, 0.32 mmol), sodium carbonate (100 mg, 0.94
mmol) in water (2 ml) and 1,2-dimethoxyethane (20 ml) was added tetrakis(triphenylphosphine)-
palladium(0) (200 mg, 0.10 mmol). The mixture was heated to reflux overnight. 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. The residue was purified
by preparative LCMS to yield the desired product (16 mg, 16%). 'HNMR (400 MHz, CD,OD): §
8.06 (m, 2H), 7.49 (m, 3H), 4.38 (1, /= 8.0 Hz, 2H), 2.83 (s, 3H), 1.95 (m, 2H), 1.42 (m, 4H), 0.92
(m, 3H). LCMS calculated for CgH, NsO(M+H): 337.2; found 337.2.

Example 26

3-methyl-9-pentyl-7-pyridin-4-yl-6,9-dihydro-5H-[1,2,4]triazolo[4,3-a]purin-5-one

trifluoroacetate
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N N N The mixture of (2E)1-buty1-3,7-dihydro-1H-purine-2,6-dione
2-hydrazone (200 mg, 0.0009 5 viol) in Ethyl orthofonnate (5 mL, 0.03

mot) was heated at 100 C overnight. After cooling to room temperature,
Wie a@aataninixture was filtrated and dried to give the desired prsdomcior71891

ISEQ 7_7§Bg8(<@)fgll6%&6§)ﬁalculated for C1011131\160 (M+11): 233.1;
ound: 233,1."Step B:
7-hromo-9-buty1-6,9-dihydro-51111,2,4firiazolo[4,3-alpurin-5-one /21N

N,Br NNN toN To amixtgre af o

9-buty1-6,9-dihydro-5 , 'ﬁﬁp_l@hl-a]pur -5-one (65 mg, 028

mmol) in THE (2 mL) wg H N-bhomosutini ide (49.8 mg, 0.280
mmol). The mixture was heated in a microwave réactor at 70 C for 10
minutes. The mixture was purified with prep LCMS to give the desired
product (4.8mg, 6%). LCMS calgulated for C10111213rN60 (M+H): 311.0;
found: 311.0, 15313.0. Example'14

7-bromos 9pentyl By atonb 2 4ddty2 gt tiazad-80-4,3;ajpaiR 5300 fh-5-one
(366 thg 1ol Nubhol) 296 iElG SRMARPHAG.WAS PHERA &I HAING IREEAHISS:, 0.94
I)?ﬂ[l: Qﬁ\?vggzrz&/g_l 5%‘;@3@@%%‘:@%{%a@;l‘eg'%%gs&r%ﬁé%lg veated far b oo

mg, 0.10 mmol). The mixture was heated to reflux overnight. 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. The residue was purified by preparative LCMS to
yield the desired product (16 mg, 16%). "HNMR (400 MHz, CD;0OD): & 8.83 (dd, J = 1.6, 4.9 Hz,
2H), 8.33 (dd, /= 1.6, 4.9 Hz, 2H), 4.44 (t, J= 7.7 Hz, 2H), 2.88 (s, 3H), 1.97 (m, 2H), 1.44 (m, 4H),
0.93 (m, 3H). LCMS calculated for C,;HoN;O(M+H): 338.2; found 338.2.

Example 27
7-(3,5-dimethylisoxazol-4-yl)-3-methyl-9-pentyl-6,9-dihydro-SH-[1,2,4]triazolo[4,3-a]purin-5-

>\ 6] H
/ N/LK/[N / Q
1 _

one

The title compound was prepared using procedures analogous to those described for Example
25. LCMS calculated for C,,Hp,N,0,(M+H): 356.2; found 356.2.

Example 28
7-cyclopropyl-3-methyl-9-pentyl-6,9-dihydro-5H-[1,2,4]triazolo[4,3-a]purin-5-one

O
H
N
Horh
N

The title compound was prepared using procedures analogous to those described for Example

70



10

15

20

INCY0057-500 (133161.00102) Example 15
7-bromo-9-penty1-3-(methoxymethyl)-6,9-dihydro-51141,2,41triazolo14.3-
ajparin-5-one \() 5 Step A.-

@ ety hisBepm ethoxymethyl)-6,9-dihydro-511-11,2,4firiazolopp8satpanin o391

xtyr
I@%ggﬂ%%@még}in@t%wz&9-dihydro-5b[|,2,4]triazo|o[4,3-a]purin-5-one 35

~ing, 125 mmol) in 4 M of sodium methoxide in methanol (0 5 mL, 2 minol)

Was Biffe 6 W YoBmsTMEMTet dflie -GV rithiHe YdachibrAiikturdivads (m,
Aiuted (withHvatesr @ntHextilcted With GiiPdacktatdotifreid itEs--Ae 01.2; found
wombined organic layers was dried with sodium sulfate, filtered, and
concentrated in vacua to yield the desired product (6 mg, 17.42%). LCMS
calculated for C13H19N602(M+l1): 290.2; found 290.2. 15Step B:
EXPBI%59-butyl-3-Onethoxymethy0-6,9-dihydro-51-1-11,2,41triazolo[4,3-
%mkm—_‘lsﬁbwéthyl-lIj'—hg:pmkﬁjy@-%pentylﬁﬁ-dihydro-SH-[1,2,4]triazolo[4,3-a]purin-5—
@douty1-3-(methoxymethyl)-6,9-dihydro-5h41,2,4]triazolo[4,3-a]purin-5-on

e (6 mg, 21.7 mmol), N-bromosugginimide (4.64 mg, 26.0 mmol) in
tetrahydrofuran (10 ml) was stirredl at g0 C for 2 hours. The reaction
mixture was concentrated irmf/g ua édn ré$idue was purified by
1INCY0057-500 (133161.00192) mwep.CM S'tb yield the desired product.
LCMS calculated for C131118BrN602(M+H): 369.1; found 371.1. Example
16

57-bromo-9-pentyl-3-phenyl-6,9-dihytir0-5H41,2 4]triazolo[4,3-alpurin-5-0
e Step A: benzaldehyd .

fﬁéj)s- ey B S e

1,2,4]triazolof4,3-a]purin-5-one

To a solution of 7-bromo-6-(4-methoxybenzyl)-3-methyl-9-pentyl-6,9-dihydro-5H-
[1,2,4]triazolo[4,3-a]purin-5-one (100 mg, 0.3 mmol), 1-methyl-4-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl)-1H-pyrazole (92 mg, 0.44 mmol) and sat. sodium carbonate (100 mg, 0. 9 mmol)
in toluene (20 mL, 0.2 mol) was added tetrakis(triphenylphosphine)palladium(0) (20 mg, 0.01 mmol)
under N at room temperature. The mixture was heated to reflux overnight. The mixture was stripped
down and purified by preparative LC-MS to yield the desired product (50 mg, 37%). LCMS
calculated for CoaHyoNsO:(M+H): 461.2; found 461.2.

Step B: 3-methyl-7-(1-methyl-1H-pyrazol-4-yl)-9-pentyl-6,9-dihydro-3H-[1,2,4]triazolo[ 4, 3-a]purin-

S-one
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A solution of (2E)-3-penty1-3,7-dihyclro-1Mpurine-2,6-dione 2-hydrazone

(104 mg, 44 tunol), benzaldehyde (44.7 pi, 44 p,mol) in ethanol (10 ml)

was stirred at 70 C for 3 hours. The reaction solution was concentrated in

vaentesgize the desired product. LCMS calculated for PCT/US2007/071891
%&%{ @?@;%ﬁélg 5.2; found: 325.2. Step B:

-pentyl-3-p nyI.L- ,9-dinydro-511-[1,2,41triazolo[4,3-aku n-5-one
Asolutionofbenzaldehyde[(2E)-6-0x0-3-penty1-1,3,6,7-tetrahydro-2h-purin
-2- 1INCY0057-500 (133161 001@2) ylidene]hydrazone (140 rug, 0.432
mina!) in acetic acid (5 ml) w | at for 5 hours. The reaction
mixture was concentrated in: g’pu figd by prep LCMS to yield the
desired product (3(1 mg, 22% yield). LCMS calculated for
C17H19N60(MB): 323.2; found: 323.2. 5Step C:
7-bromo-9-pentyl-3-phenyl-6,9-dihydrp-5H-11,2,41triazolo[4,3-alpurin-5-0
ne To a mixture of
9-pentyd-Beheytyi-f)9-aittydrobhrihy2 4 iriezolal413 alpuiie;Sdoped38a-

(M 0BR[N R THE (8 end ) pvas pdaas. Noramastsainhnide 13- 6o
J&lgv,,eo.lg,[? mmol . The mixture was giﬂlrred. g\t 70 C u]}g)t{eg,bhoyersérgigg

TN ¢ muxture was concen%rateid, nd the residue was ﬁ'l Il%-MS {0
reactio mlxtuye was concentrated In vacua an e cru residue 10was

SifrffetPisity JRNE &0 e MR iidine teditdd: pradiet (B/7 hyHz 1.
28,894 yicldyz. LEMStaldtalixp for3luff 98 ExNBO(MH ) 4010D2foudd)40TMS

AR teExamMENGM-+H): 341.2; found 341.2.
7-bromo-9-penty1-3-pyridin-3-y1-6,9-dihydro-51141,2,41triazolok,3-alpuri

F[1)(-35n}one trifluoroaceta te The title compound was prepared using

proc%laa?es analogous to those described for Example 16. LCMS
Tahviterrroi-C (GH-h B BHiroD PPy dibpdr a5 Foll et a 2oto[ 4B alpurinfHone
Example 18

0
7-bromo-9-penty1-3-pyridin-4,>)qq Y0- yclpg-glo-[l,2,4]triazo|ol4,3-a]pur
in-5-one trifluoroacetate = | N/)*N\;[\/j

N

Step A: 6-(4-methoxybenzyl)-3-methyl-9-pentyl-7-(4H-1,2,4-triazol-1-yl)-6,9-dihydro-SH-
[1,2,4]triazolo[4,3-a]purin-5-one
MeO

O

-

N
N ~
N, | >N
N"SNT N N

Sodium hydride 60% in mineral oil (18 mg, 0.74 mmol) was added to a sotution of 1H-1,2,4-
Triazole (45 mg, 0.65 mmol) in DMF (10 mL) at room temperature. After stirring for 1 hour at room
temperature,  7-bromo-6-(4-methoxybenzyl)-3-methyl-9-pentyl-6,9-dihydro-5H-[1,2,4]triazolo[4,3-
a]purin-5-one (200 mg, 0. 40 mmol) in DMF was added to above solution and the mixture was stirred

overnight. The reaction was quenched with a drop of water and the reaction mixture was purified by

72



INCY0057-500 (133161.00102) The title compound was prepared
using procedures analogous to those described for Example 16. LC1V1S
calculated for CI6H17BrN70(M+H): 402.1; found: 402.1, 404.1. SExample
e 2007/150025 PCT/US2007/071891

@{% (€= 9’96?08%/6@'” 2-y1-6,9-dihydro-511-11,2,41tria/01014,3-a]p
rin-5-one trl uoroaceta The title compound was prepared

using procedures analogous to those described for Example 1016. LCMS
et CuatdRigst e orIePBNIPE (VRr 12137 Aopand Ko tRsipn4OnT SAdansthExbaple3-

nRfhyl-9-pentyl-7-(1H-1,2 4-triazol-1-y1)-6,9-dihydro-5H-[1,2,4 ]triazolo[4,3-a]purin-5-one (53 mg,
27vhronatd cpentclBr @, ButRiaz oy 1y Srdlilkdra51-141,2,4]triazolo[4, 3-al

purin-5-one  15The title compound was prepared using procedures
analczigous to those described for Examgle 16. LCMS calculated for

5 MATSEHOS D 408 Ol AT X s

INCY0057-500 (133161.001 )
7-bromo-9-pentyl—3-propyl-6 >5_H/JS.N2 ,41tria/01014,3-a]purin-5-

one N= N

A mixture of 6-(4-methoxybenzyl)-3-methyl-9-pentyl-7-(1H-1,2,4-triazol-1-y1)-6,9-dihydro-

5H-[1,2,4]triazolo[4,3-a]purin-5-one (53 mg, 0.12 mmol) in trifluoroacetic acid (10 mL) was stirred at

10 60 °C overnight. The mixture was concentrated and purified by preparative LC-MS to give the
desired product (20 mg, 52%). LCMS calculated for Ci4H;sNyO(M+H) : 328.2; found: 328.2.

Example 31
3-methyl-9-pentyl-7-(1H-1,2,4-triazol-1-y1)-6,9-dihydro-5H-[1,2,4 ]| triazol 0[4,3-a] purin-5-one

0]
Y
7N N
N, _ | )N

15
The title compound was prepared using procedures analogous to those described for Example

30. LCMS calculated for Ci4H;sNoO(M+H): 328.2; found: 328.2.

Example 32
20 7-cyclobutyl-3-methyl-9-pentyl-6,9-dihydro-5H-[1,2,4]triazolo[4,3-a]purin-5-one

O
- JIN
7 "N
N />—<>
N'J\N N
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The title compound was prepared using procedures analogous to those
described for Example 55. LCMS calculated for C141-12013rN60: 367d;
found; 367 369.1. Example 22
7-brome-3-[(dimethylamino)methyll-9-penty1-6,9-dihydro-511-11,2,4]triazo
Stepl [ 4Y3adpurririSoneraifiicréacetate 3, o-retraihvé amixiuidnot-
yl)oycPbRIMRrRgYi4-6,9-dinydro-5H-[1,2,4]triazolo[4,3-a]purin-5-one (130
mg, 0.40 inmol) and Eschenmoscgs salt (1.1 eq.) in DMF (5 mL) was
heated at 100 C for 30 minutes. The reaction mixture was directly purified
using preparative LCMS to yi thq 3‘5?@1 product. LCMS calculated for
C14H21BrN70: 382.1; found o} 3841 Example 23
3-meth31-9-penty1-7-(1,3-thialo1-R-y1%-6,9-dihydro-511-[1,2,4]triazoloR3-
alpurin-5-one  OIVie The mixture pf
7-bromo-3-methy1-9-penty1-6,9-dihydro-5h11,2,4]triazolo[4,3-a]purin-5-on
e 5 (200 mg, 0.59 mmol), 4-me,thoxyphenyl methylbromide (0.094 niL,
0.6y %@%r@%ﬁ%%%n%ﬂsb%@a@l@%o%gz id?ﬁy&%ﬂﬁl)ﬂlﬂlphﬂﬁ{§l9é7‘(‘?06o mg,

0004 sstlrlﬁed at roortn tem rat re forZH rs T react)lon wastue che 1d .
Walter aRG'? ‘éaé‘Sna ed WaS rlteredan dme8 ber Bl theY oY

(dm@égme@drmaldunw@m mmf@grw&)m_h@Mg?calédlatéﬁlfan@z@ﬂWN@mL 9.3

mm61591 HNeunad ﬂﬁpvaas l@&@t |r30m temperature for 4 hours. The mixture was diluted with

wat %en%?ggo (?or was feé d anB% d to7t00yi?elgqtll1a'zge51re %rgdgc If%e ';go-él_b %).
f\[Il, ATtna purln -one

LCMS calculated for 14H23N4OZS(M+H) 311.2; found 311.2.

Step B: 8-cyclobutyl-3-pentyl-2-thioxo-1,2,3,7-tetrahydro-6 H-purin-6-one

The  mixture of  N-(5-amino-6-oxo-3-pentyl-2-thioxo-1,2,3,6-tetrahydropyrimidin-4-
yl)cyclobutanecarboxamide (720 mg, 2.3 mmol) and 2.5 M of sodium hydroxide in water (25 mL)
and methanol (25 mL) was stirred at 70 °C for 1 hour. After cooling to room temperature, the
reaction mixture was concentrated to remove methanol and then acidified to pH=5. The precipitate
formed was filtered and dried to yield the desired product (500 mg, 73.7%). LCMS calculated for
Ci4sHy N,OS(M+H): 293.1; found: 293.1.

Step C: (2E)-8-cyclobutyl-3-pentyl-3,7-dihydro-1H-purine-2,6-dione 2-hydrazone

H
Hn, TN IN/>—<>
2N
NJ\N N

The mixture of 8-cyclobutyl-3-pentyl-2-thioxo-1,2,3,7-tetrahydro-6H-purin-6-one (0.6 g, 2.0
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Oe To the the mixture of
7-bromo-6-(4-inethoxybenzyl)-3-methyl-9-pentyl-6,9-dihydro-5h[1,2,4]triaz
olo[4,3-a]purin-5-one (100 mg, 0.22 mrnol),

\Equdomysbzmnnyl) 1,3-thiazote (122 mg, 0.33 15 mtnol) in telgens{dd/mmisp1

Iwe§,§&q§1e) t&ﬂ}a nylphosphine)palladititn(0) (12.6 mg, 0.011

runo e m|x ure was refluxed overnight. The reaction mixture
was concentrated in vacua The crude residue was purified using
mipeb ar Ativeof byWIGing ittt HESTRGBIEd: P80 gy fipcaige to room
tgadcuteate théorlC 2BhdPEN TIOZ81 (ntdrl)d 4641 2 ;dfoumntheboUd 2va2 BBtep € 2Be yield

et By Gt PR 1n3; thigzn 12=MQ-ubrdihiyedr ot bR sz olaldnd-alpuri
n-5-one WO 20071150025PCT/U82007/O71891 INC Y0057-500

133161 00102 The mixtu

p(f é)fﬁ%é(% r%/&))l-%wéytlﬁw 5‘%@%&}{1’7{ 1 ]2 4]triazolo[4, 3-al purin-5-one
,3-thiazol-2-y1)-6,9-dihyclro-50 1- [#,2,4]triazolo[4,3-a]purin-5-one (100
mg, 0.22 mmol) in tifluoroace QCl inL, 85 mmol) was stinted at 55

'DC overnight. The reaction § ) core¢entrated and purified using
preparative 5SLCMS to yield the desired product. LCMS calculated for
C15H18N70S: 344.1; found: 344.1. EExample 24

3-methy1-7-(methylthio)-9-penty1-6,9-dihydro-51-1.41,2,4 1triazolo[4,3-alp
urin-5-one 0 N,cSMe Thr-N to Step A:

6-0-methcxyaepzy0s Jumnethyifdn ethyiihio)-HdpantyhyB:ihydonsH elibos
w3 iaz010k A v3n ARWINR0%ate (10 mL, 0.05 mol) and then stirred at 100 °C overnight,
After cooling to room temperature, the mixture was concentrated and purified by preparative LCMS
to yield the desired product (10 mg, 9.2%). 'HNMR (300 MHz, CD;0OD): § 4.35 (m, 2H), 3.72 (m,
1H), 2.84 (s, 3H), 2.44 (m, 4H), 2.05 (m, 2H), 1.90 (m, 2H), 1.40 (m, 4H), 0.92 (m, 3H). LCMS
calculated for C;sHsNsO(M-+H): 315.2; found: 315.2,

Example 33
7-bromo-3-(4-methoxyphenyl)-9-pentyl-6,9-dihydro-5H-[1,2 4]triazolo[4,3-a]purin-5-one
0

0]

N/k | />‘“Br

The title compound was prepared using procedures analogous to those described for Example
16. 'HNMR (300 MHz, CD;OD): 6 7.67 (d,.J = 9.2 Hz, 2H), 7.03 (d, J= 9.2 Hz, 2H), 441 (t, J=7.8
Hz, 2H), 3.88 (s, 3H), 1.96 (m, 2H), 1.44 (m, 4H), 0.94 (m, 3H). LCMS calculated for
C1sHaoBriNsO,(M+H): 431.1; found 431.1.

Example 34

7-bromo-9-pentyl-3-(4-(triftuoromethyl)phenyl)-6,9-dihydro-5H-[1,2,4]triazolo[4,3-a]purin-5-

one

75



10

15

Amixtureof7-bromo-6-(4-methoxybenzy1)-3-methyl-9-pentyl-6,9-dihydro-5
11- 15 [1,2,4]triazolo[4,3-a]purin-5-one (271 ing, 0.6 mmol) and sodium
methyl sulfide (45.5 mg, 0.65 mmol) in dimethoxyethane (13.4 ml, 129
mmol) was refluxed for 2h. The reaction was quenched with water. The
solid formed was filtered anth@ried to yield the desired product (200 mg,
79.5%). LCMS calculated for £2x1H271\L0O:1)2S0O/1+H): 427.2; found
427.2. 20Step B: 3 ethy1-7-Onetpylthjo)-9-pentyl-6,9-dihydro-5H11,2,4jtr
0lo[4,3-a]purin-5-one INCY0057-50 (13,\?161.00102) O NN ,">.-SMe N N
N A solution of 7N
6-(4-inethoxybenzyl)-s-methy?ﬂfémﬁ | }{,%ﬁb-pentylﬁ,9-dihydro-5h[1,
2 ,4]triazolo[4,3-a]purin-5-one (200 mg, 469 mmol) in trifluoroacetie acid (5
ml, 64.9 mmol) was 5 stirred at 55 C overnight. The solution was
concentrated and purified by prep LCMS{o yield the desired product (60
mg, 42%). IHNMR (300 MHz, CD30D): 34.42 (t, J 7.5 Hz, 21-0, 2.74 (s,

31'3' ar-r ing: -r a .’s or Example
Bl P R 0 ) -l g

16 MR 7Y Ny 1PN 28 - difdr s it 241t dzolor A Hfuitik-6:drr 7
Hz, @1), 1.97Tona Aixtufé of, 4H), 0.94 (m, 3H). LCMS calculated for CsH;6BrF;NsO(M+H):
469 1-s@Mas3-methy1-9-penty1-6,9-clihydro-5h-[1,2,4]triazolo[4,3-a]purin-5-0
ne (100 mg, 0.30 mmol), phenylboronic acid (39.5 mg, 0.32 nunol),
sodium carbonate (100 nig, 0.94 15 minol) in water (2 ml) and
Exampleftthethoxyethane (20 ml) was added tetrakis(triphenylphosphine)-
7-brfoaitasiuri{Eh(zAeing)-0- 1 71169 kiih e -SH LIPS Waszb16p 8 A TisurRf s ne
overnight. The reaction mixture was diluted with water and extracted with
ethyl acetate three times.°Th bined grganic layers were dried with
sodium sulfate, filtered, and corcentrated in raezzo. 'I'he residue was
purified by preparative LCMS to yigld the sw/ydgrroduct (16 mg, 16%).
HNMR (400 MHz, CD30D): 8 N">N N

Step A: 2-(4-methoxyphenyl)-N'-[(2E)-6-ox0-3-pentyl-1,3,6,7-tetrahydro-2H-purin-2-

\ T«
’ NHHNJIN»
0 'N/J\N N

ylideneJacetohydrazide

The mixture of (2E)-3-pentyl-3,7-dihydro-1H-purine-2,6-dione 2-hydrazone (0.30 g, 1.3
mmol), benzeneacetic acid, 4-methoxy- (0.23 g, 1.4 mmol), benzotriazol-1-yloxytris-
(dimethylamino)phosphonium hexafluorophosphate (0.62 g, 1.40 mmol) and triethylamine (0.53 mL,
3.8 mmol) in DMF (10 mL) were stirred at room temperature overnight. The reaction mixture was

diluted with ethyl acetate and washed sat. NaHCO;. The aqueous was extracted with ethyl acetate (3
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208.06 (m, 2H), 7.49 (in, 3H), 4.38 (t, J= 8.0 Hz, 2H), 2.83 (s, 311), 1.95

(in, 2H), 1,42 (m, 41-1), 0.92 (in, 3H). LCMS calculated for

CisH2IN60(M+H): 337.2; found 337.2. Example 26

3-methyl-9-pentyl-7-pyridin-4-y1-6,9-dihydro-5H-11,2,41triazolof4,3-alpurh
X). ffBegne2sifiionsaertate NG OOYZSORD {384 81dG01GRYated Pyigld the desired
prodﬁﬂﬁ%@lﬂé, 98%). LCMS calculated for C;oH,5sNsO3(M+H): 385.2; found: 385.2.

7-bromo-3-methy1-9-pentyl-6,9-dihydro-5h-[1,2,4]triazolo[4,3-a]purin-5-on

e (100 mg, 0.30 mmol), 4-pyridinylboronie acid (40 mg, 0.32 mmol),
Stepddivtnedivofare{ Yoo g o6 -drimot ik WHIEZAIY dhdadere (20

ml) was added tetralcis(tripheny Ihosphine)palladium(O) (200 5 mg, 0.10

combined organic layers were drled Withi'So sulfate, filtered, and
concentrated in vacuo. The residue tigd by preparative LCMS to
yield the desired product (16 rag, 16%). IHINMR (400 MHz, CD30D): 8
8.83 (dd, J = 1.6, 4.9 Hz, 2H), 8.33 (dd, .1=1.6, 4.9 Hz, 2H), 4.44 (t, J=
7.7 Hz, 21-1), 2.88 (s, 3H), 1,97 (m, 2H), 1.44(in, 4H), 100.93 (in, 31-1).
LCMS calculated for CI7TH20N70(M-fl1): 338.2] found 338.2. Example 27

7- (%‘ée %m%m)éﬁoiﬁ%%ﬁx henyl)- [iZEf -6-0x0-3-pentyl-1 3 6, 7 tetrahydro 2H-purin-2-
0-3-methy1-9-pen 2, 41tr|azolo[@ -aJpurin=5- one

1-6,9-dihydr
SSInCe o ool B b SrCEM s Ao 4eeseon
mixtitesensl esgribiedeforoExamide28¢ pOMS ealcubdited Toe solid was washed with ethyl

acetg;éﬂ_l%zmi Qg(M+§l1ll)cl 3[555 %BJQW%%%@C? (@@m@e gﬁ%) LCMS calculated for

207- eyelo
C‘9 Ii"%%) '% %%Zd H@d‘rd’% 141,2,4]triazolo[4,3-a]purin-5-one 0 ./ N
/>-<1 1\1-"Nr-N

Step C: 7-bromo-3-(4-methoxybenzyl)-9-pentyl-6,9-dihydro-5H-[1,2,4]triazolo[4,3-a]purin-5-one

/0©\>\
7 "N

H
N

N | )—Br
NJ\N N

To the solution of 3-(4-methoxybenzyl)-9-pentyl-6,9-dihydro-5SH-[1,2,4]triazolo[4,3-a]purin-
5-one (0.40 g, 1.1 mmol) in THF was added N-Bromosuccinimide (0.29 g, 1.6 mmol). The mixture
was stirred at 70 °C for 1 hour. The mixture was concentrated and purified by preparative LCMS to
yield the desired product (290 mg, 60%). 'HNMR (300 MHz, d,-DMSO): 8 7.16 (d, J = 8.3 Hz, 2H),
6.81 (d, J = 8.3 Hz, 2H), 4.46 (s, 3H), 4.20 (t, J = 7.2 Hz, 2H), 3.67 (s, 2H), 1.79 (m, 2H), 1.28 (m,
4H), 0.83 (m, 3H). LCMS calculated for C;oH,;BrN¢O,(M+H): 445.1; found: 445,0, 447.0.

Example 36
7-bromo-9-pentyl-3-(3-bromobenzyl)-6,9-dihydro-5H-[1,2,4]triazolo[4,3-a]purin-5-one
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INCY0057-500 (133161.00102) 25. il-INMR (300 MHz, d5-DMS0): 34.18
(d, J=7.5Hz, 2H), 2.70 (s, 3H), 2.05 (m, 1H), 1.78 (in, 214), 1.28 (m,
411), 1.06 (in, 4H), 0.92 (in, 311). LCMS calculated for CisH2N60(MH):
301.2; found 301.2. 5Example 29
3-methyl-7-(17methyl-11U oI-4-y1)-9-pentyI-6,9-dihydro-51141,241tri
azolo[4,3-a]purin-5- one opA:  Q
644-methoxybenzy0-3-netkyl-7-(1mgthyk ﬂl-pyrazol-4-y1)-9-pentyl-6,9-
dihydro-5H1011,2,41triazolo14,3¥ypurin-Stom& Br To a solution of
7-bromo-6-(4-methoxybenzyl)-3-méthyit0-pehityl-6,9-dihydro-5H[1,2,4]triaz
olo[4,3-a]ptuin-5-one (100 mg, 0.3 nnnol}
1-methy1-4-(4,4,5,5-tetramethy1-1,3,2- diaxaborolan-2-y0-1H-pyrazole
(92 mg, 0.44 mmol) and sat, sodium carbonate (100 mg, 0. 9 minol) 15 in
toluene (20 mL, 0.2 mol) was added .
Stendirakis(tABrESHAHE IAHINE ) ptdarim Oy oMY R 1 iy dnder N2 at
ylideagmedemmperaiure. The mixture was heated to reflux overnight. The
mixture was stripped down and purified by pyeparative LC-MS to yield the

desired product (50 mg, 3 LCMS calcu teoﬁor C24H29N802(M+H):
HN
|
Pty

461.2; found 461.2. 20Step-B NH />
3-methyl-7-0-methyl-11%jpyrazok4-y0 46,9-dihydro-51111,2,41tn
azolo[4,3-alpurin- 5-one 1NCY0057-500 (183161.00102)
644-Methoxybenzy1)-3-methyl-7-(1-methyl-1H-pyrazol-4-y1)-9-penty1-6,9
-dihydro-5H[1,2,4]triazolo[4,3-a]purin-5-one (504ng, 0.10 rnmol) in
trifluoroacetic acid (5 mL) was stirred at 60 C overnight. The mixture was
conpenirated; andibesrpsidue, wasatrifiegbinprapaatve hyd-hda®@sgive 1.3
mmzi'g,a' pfj%%d&}h‘éry%&%éo Mkiz. (PROD): 88.23 (o5 4-ReblZndldt BB ytris-
(d, J =49 Hz, 111), 4.45ét, J=7.0 Hz, 2H), 3.98 (s, 314), 2.46 (s, 3H),
(dmf.t%afﬂlﬂ"?ﬂ!’fipﬁﬁ’ﬂ‘i"(‘rﬂ?’% ‘j?‘@?@‘?sﬁl?ﬁt%(i) - B8 ated Lty yriee (03 mL, 3.8
mmel)Hi2 DNIR O (M D Wer84ti2s found B4dight. EXbenpleid0 id8xmvethyil@perith EtOAc.

The tYckid! s Hrd rda A Hala Lvftrya A Gnd-ailbvidroep fidrd ik 4dstHiazlRlt Bb RuY, 8 2%).

n-5-one
LCMS calculated for C,3H,,BrNgO,(M+H): 433.1; found: 433.1.

Step B: 3-(3-bromobenzyl)-9-pentyl-6,9-dihydro-5H-[1,2,4]triazolo[4,3-a]purin-5-one

Qj\ Q
H
Br N/ N)Jj[N/>
\N/J\N N

The mixture of 2-(3-bromophenyl)-N'-[(2E)-6-ox0-3-pentyl-1,3,6,7-tetrahydro-2H-purin-2-
ylidene]acetohydrazide (1.8 g, 4.2 mmol) in benzene (100 mL) was refluxed overnight. The reaction
mixture was concentrated to give the desired product 1.5g. LCMS calculated for

Ci5sH0BrNgO(M+H): 415.1; found: 415.1.

Step C: 7-bromo-9-pentyl-3-(3-bromobenzyl)-6,9-dihydro-5H-[ 1,2,4]triazolo[4,3-a]purin-5-one
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O N N, N'N N Step A:
6-(4-methoxybenzyl)-3-methy1-9-pentyl-7-(4H-1,2,4z0l y 6,9-dihydro-5H-
11,2,4Priazolo[4,3-akurin-5-one 15Sodium hydride 60% in mineral oil (18
mg, 0.74 mmol) was added to a solution of 1H-1,2,4- Triazole (45 mg,

0.65 mmol) in DMF (10 inL om temperature. After stirring for 1 hour
at room temperature, o H
7-bromo-6-(4-methoxybetzy1)-3-methy=9-pantyl-6,9-dihydro-51111,2,4]tri

azolo[4,3- Mpurin-5-one (200 mgN0..40 n WDMF was added to
above solution and the mixture Waé\'stlr d o'Q}ernlght The reaction was
guenched with a drop of water and the reaction mixture was purified by
INCY0057-500 (133161.00102) pre LC-MS to give the desired product
(53 mg, 27.2%) and its region-isomer 644-mgthoxybenzyl)-3-
methyl-9-pentyl-7-(1H-1,2,4-triazol-1-y1)-6,9-dihydro-5H- %1 2, 4]tr|azolog4,3
-a]dirifesdrEsd Pn@-bzef@s’})eﬁ@m&ﬂ?ai&ma‘%éwafoéﬁzﬁ% KEoFQRBY2lpurin-5-
one 428 2ndo0r3d 44B2.ibStehBir@uran (20 mL) was added N-bromosuccinimide (140 mg,

0. 00@‘7'834{':08 pﬁgwnzu{r%m;gs gtlf‘req@tz’m'%eblsignQJPVQBQ éﬁhl)gl %AMII@'&QLOJ&&:@&MM
purin-5-one \ NAilPc-1-N N,rN N

and g, TricHoRgbERZY ! ?Wﬁ%’frfaﬁvﬁén?%si temeki z‘hﬁﬂfa%ﬂ} P9 Q- iy o™
'HNOBHAD ML) aizadd[8¢8: &) piuind-ore (6BAH)0GR whiod) 13 tHfiumTpacetic, 3H),

4, 203(9 9’-“7%@?"3“?% t%lrre tll’(/:bG(O C‘Zﬁ}/qrﬁgqht 4@%@%” r%—i[)\/a‘ECMS alculated for

concentrated and urlTl by preparahve LCM to give'the desire

CishhrBee? %’0%9495%2%)“4_@91§9éaﬂ%1’£€ed for C141-1,8N90(1v1++1): 328.2;
found: 328.2. Example 31

Example 37

7-bromo-9-pentyl-3-(3-pyrimidin-5-ylbenzyl)-6,9-dihydro-5H-[1,2,4]triazolo[4,3-a]purin-5-one

o
N 72 \
N Br

\\\N/ ) \N)\N N%

S ﬁ

OH
-
E

The title compound was prepared using procedures analogous to those described for Example

35. LCMS calculated for C»3H, BrNsO(M+H): 493.1; found: 493.1, 495.1.

trifluoroacetate

Example 38
7-bromo-9-pentyl-3-pyrimidin-4-yl-6,9-dihydro-5H-[1,2,4]triazolo[4,3-a]purin-5-one
N=

N— © !
N/ N)%[N/>_Br
\N/J\N N
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3-methy1-9-pentyl-7-(1H-1,2,4-triazol-1-y1)-6,9-dihydro-5H-11,2,4 1triazolo
[4,3-a]purin-5-one 0 15 The title compound was prepared using
procedures analogous to those described for Example 30. LCMS
wolcwatsdobsr C141118N90(M1-11): 328.2; found: 328.2. Exsrmue28&/071891

Iﬁ%@%@eﬁg% j?i‘ﬂﬁﬁ? Y3-9-pentyl-6,9-dihydro-511-11,2,4]Iriazolo14,3-a]pu

rn- Step A: N-(5-amino-6-0xo0-3-pentyl-2-th
0xo0-1,2,3,6-tetrahydropyrimidin-4- yl)cyclobutanecarboxamide 0 The
mixtuF&earis BIEPaiGS PIPEHY 1uDsthiRsRGuRs 3rdipapts dpipeirniteinuagd Ky Bigeple
361 060mIY (4BoVIR4 68,015 oyl ehutang Ha,rlm)g)glbw@i.d £6.554.15)571vmal),=

5*%‘9?%%”'%5"4]4%/ lPﬂ“ﬁ'ﬁ@”‘%ﬁghY@Ti” é%gg?ﬁrﬂ 9 %n( 1) L Mg geleeted

hexafluoro os mmo amin
f?ﬁﬁiiﬁ)sﬁ{ b‘Wﬁf)’ Wﬂ@%sﬁ?&éﬂ“%& Foom temperature for 4 hours. The

mixture was diluted with water. The precipatate formed was filtered and
mEagitado yield the desired product (1.20 g, 83.27%). LCMS calculated for

7%%%&%9?%%&&‘9 A —%@dﬁ%’ﬂp&iﬁﬂ' 24]1921%9 ? ~a]purin-5-one

cyclobuty1-3-penty1-2-thioxo-1,2,3, 7-tetrahydro-6H-purin-6-one 0

tl‘lﬂllX roacefate
““N
0 (" y
N o] H
SO
OH N
7 "N
i N, %ﬁ VB
N N N

The title compound was prepared using procedures analogous to those described for Example
35. 'HNMR (400 MHz, CD30D): § 9.30-9.25 (d, J= 1.0 Hz, 1H), 8.95-8.90 (dd, J = 1.0, 3.0 Hz,
1H), 7.95-7.91 (dd, J = 1.0, 3.0 Hz, 1H), 4.50-4.40 (m, 2H), 2.00-1.90 (m, 2H), 1.48-1.40 (m, 4H),
0.95-0.90 (m, 3H). LCMS calculated for C,sH,;sBrN;O(M+H): 403.1; found: 403.1, 405.1. |

Example 40
7-bromo-3-cyclopropyl-9-pentyl-6,9-dihydro-5H-[1,2,4] triazolo[4,3-a]purin-5-one

O
i/N

H
N

N, | p—Br
N/J\N N

The title compound was prepared using procedures analogous to those described for Example
16. "HNMR (300 MHz, ds-DMSO): 8 4.18 (1, J = 7.6 Hz, 3H), 2.82 (m, 1H), 1.77 (m, 2H), 1.28 (m,
4H), 0.99 (m, 4H), 0.83 (m, 3H), LCMS calculated for C,,H;BiN;OM+H): 365.1; found: 365.1,
365.1.

Example 41
7-brome-3-(dimethylamino)-9-pentyl-6,9-dihydro-5H-[1,2,4]triazolo[4,3-a]purin-5-one

trifluoacetate
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ThemixtureofN-(5-amino-6-oxo-3-penty1-2-thioxo-1,2,3,6-tetrahydropyrimi
din-4- yecyclobutanecarboxam de (720 mg, 2.3 mmol) and 2.5 M of
sodium hydroxide in water (25 mL) 15 and methanol (25 mL) was stirred
WO A0 fands hour. After cooling to room temperature, the regetiars sodtiagot

{r or ve methanol and then acidified to pH=5. The
ﬂgr%%ﬁﬁg oﬁré‘ge%sw(g)gaﬁered and dried to yield the desired product (500
mg, 73.7%). LCMS calculated for CI4H211\140S(M+H): 293.1; found:

293.1. 20Step C: -~/ 0
(2E)-8-cyc|obuty1-3-pen’t:yl- ,7-dihy9/l|;oN- -pIrine-2,6-dione 2-hydrazone
0 The mixture of OH N, _ )—Br

8-cyclobuty1-3-pentyl-zfthﬁoxo-l,2,3‘57-tetrah‘§}dro-6H-purin-6-one (0.6 g,
2.0 INCY0057-500 (133161.00102) mmaoR,in 20 M of hydrazine in water
(20 mL) was stirred at 100 C overnight, Aftey cooling to room temperature,
the solid fonned was filtered and dried Cooled down, the solid was
isolated to give yield the desired product (230 mg, 38.6%). LCMS
calculated for C141-122,NO(M+H): 291.2; found: 291.2. 5Step D:

ST U s SRS -HEARYEre Y B g ostin i 7-9 aifraz 616 4, 3-al pttri
n-5-one 0 Jc--k11 IN'NLss. \/
(2E)-8-cyclobuty1-3-penty1-3,7-ajhydfio-1H-purine-2,6-dione 2-hydr zone
(200 mg, 0.0003 mol) was mix j’v@t | orthoacetate (10 InL, 0.05
mol) and then stirred at 100 C ovifnigit. After cooling to room
temperature, the mixture was concentrated and purified by preparative
LCMS 10 to yield the desired product (10 mg, 9.2%). IFINMR (300 MHz,
CD30D): 5 4.35 (in, 211), 3.72 (m, 111), 284 (s, 311), 2.44 (in, 4H), 2.05
(m, 2H), 1.90 (m, Zl-if% 1.40 (m, 4H), 0.92 (m, 3H). LCMS calculated for

Cl GHE%I YE+ llogiqs_é;l@ou )31v5a92 added [B] N-(dichloromethylene)-N-
methylmethanaminium chloride (0.21 g, 1.3 mmol). After stirring for 5 mins, (2Z)-3-pentyl-3,7-

dihydro-1H-purine-2,6-dione 2-hydrazone (0.10 g, 0.42 mmol) was added, and the mixture was stirred
atrt for 5 hrs. LCMS analysis showed product as a major peak was formed. 1N NaoH was carefully
added to neutralize the acid, and the mixture was exiracted with methylene chloride three times. The
combined organic layers were dried by MgSQy, filtered and concentrated in vacuo to yield the desired
product (84 mg, 69%). LCMS calculated for C,3H,oN;OM-+H): 290.2; found 290.1.

Step B: 7-bromo-3-(dimethylamino)-9-pentyl-6,9-dihydro-5H-[1,2,4] triazolo[4, 3-a]purin-5-one

trifluoroacetate
F N N
i OH N, _|_ )—Br
F N™ N7 N

To a mixture of 3-(dimethylamino)-9-pentyl-6,9-dihydro-5H-{1,2,4}triazolo[4,3-a]purin-5-one
(80 mg, 0.28 mmol) in Tetrahydrofuran (20 mL) was added N-Bromosuccinimide (59 mg, 0.33 mol).
The mixture was stirred at 70 °C for lhour. The reaction mixture was concentrated and purified by
preparative LCMS to provide the desired product. LCMS calculated for C3H;oBrN;O(M+H): 368.1;
found: 368.0, 370.0.

81



10

15

Example 33
157-bromm3-(4-methoxyphenyl)-9-penty1-6,9-dihydro-5H-11,2,4 1triazolor
4,3-alpurin-Smne -0O0ON NN The title compound was prepared using
wommmduseRanalogous to those described for Example 16. 1tNNRA(BAD 1891

9.2 Hz, 211), 7.03 (d, .7=9.2 Hz, 211), 4.41
%E%O"%Pg‘?f’ghz%?@(’g’% (s, 311), 1.96 (n, 2H), 1.44 (M, 4H), 0.94 (n, 3H).
LCMS calculated for 20C181120HrN602(M+H): 431.1; found 431.1.
Example 34
Fdprpin-9-pentyl-3-(4-Prifluoromethylipheny1)-6,9-dihydro-511414 4]triaz
10 tholo it DL dfduoroprob s d8laiERIMPAUN\WRS RERPAS SGh HSING one
procedures analogous to thpge described for Example 16. IHNMR (300
MHz, CD30D): 87.94 (d, J= 8.6 Hz, 2H), 7.78 (d, J= 9.2 Hz, 2H), 4.44 (t, J
= 7.3 Hz, 2H), 1.97 (m, 2H), 1% t0.94 (m, 3H). LCMS calculated
for CL3H16BrF3N60(M+H): 5469. L{foufid #69r1. Example 35
7-bromo-3-(4-methoxybenzyl)- 9'?)en 1-6)o- -dihydro-5H11,2,41triazolo[4,3
-ajpurin-5-one 10 Step A:
2-(4-methoxypheny1)-AP-1(2E)-6-oxo0-3<pentyl-1,3,6,7-tetrahydro-2H-puri
n-2- ylidenclacetohydrazide The mixture ¢f

(ZE) IRl YRy Bﬁﬁg‘&o@e&x%‘%ﬁﬁ%o'{lé’%r%é%r&%sépb?@f& ‘Eratiple

5 mmol), benzeneacetic acid, 4-meth mol),

BRI S et Ay BB

hexafluorophosphate (0.62 g, 1.40 mmol) and triethylamine (0 53 mL, 3.8
RExmgly 43 DMF (10 mL) were stirred at room temperature overnight. The

AN RN Was Hlutas wviths s ace Binandiyashad sas-MaHCO3.

The aqueous was extracted with ethyl acetate (3

H

7N N
N, _ ] />—Br

NJ\N N

The title compound was prepared using procedures analogous to those described for Example
16. "HNMR (300 MHz, CD;0D): 8 7.23(m, 5H), 4.32 (t, J = 8.0 Hz, 2H), 3.53 (t, J= 8.0 Hz, 2H),
3.11 (t, J= 8.0 Hz, 2H), 1.90 (m, 2H), 1.40 (m, 4H), 0.92 (m, 3H). LCMS calculated for
CyoHz BINSOM+H): 429.1; found: 429.1, 431.1.

Example 44
7-bromo-9-pentyl-3-(trifiuoromethyl)-6, 9-dihydr0-5H—[1,2,4] triazolo[4,3-ajpurin-5-one
%N
J\ | />‘“Br
N
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X). The combined organic layers were dried (MgSO4), filtered and
concentrated to yield the desired product (560 mg, 98%). LCMS
calculated for C19H251\1603(M+H): 385.2; found: 385.2. Step B:
3-(4-methoxybenzy1)-9-penty1-6,9-dihydro-5H11,2,41triazolo[4,3-c]purin-
StepsAohreeBty-3-(tiffenatietlye- & f-dihydro-5SH-[ 1,2,4]triazolo[4,3-a[purin-5-one
2-(4-methoxypheny1)-N'-[(2E)+6-0x0-3-penty1-1,3,6,7-tetrahydro-2H-purin
-2- ylidene]acetohydrazide (0.66 1 mrﬁ]ol) in toluene (30 mL) was
refluxed overnight. The reactiomn i/N[ure vas concentrated to give the
crude product as a solid. The solil wag washed with ethyl acetate and
dried to yield the desired product (4904ng, 92%). LCMS calculated for
10CI9H23N602(M+H): 367.2; found: 367.2. Step C:
7-bromo-3-(4-methoxybenzyl)-9-penty1-6y9-dihydro-5H-[1,2,4]triazolo[4,3
-C]purin-5-one To the solution of
3- (4 ethoxyben 21 p-Deperhty1-6h9ddirytiposBit 2 b; Zidkitr Arslofd8- a]plnns 0.85

mm&?iéiﬁﬂ@oﬂ@aé&@a&d 1-1 mmq‘):vtﬁ r-gh'tﬁéﬁ’ %$eﬂ9§iﬁ.dﬂé|$ém&%m%g %(f&'ﬁ%grated
1.6 mmol). The mlé&ige wa stlplrred at 70 C for 1 hour. '5%
15 ,

y 1 mixture was
ot B R DLt RGBS A (5 B s Ccuad
for Erbigdiel L AdHimY 36D%iounki RIMR (300 MHz, d6-DMSO0): 67.16 (d, J = 8.3

Hz, 2H), 6.81 (d, J = 8.3 Hz, 2H), 4.46 (s, 3H), 4.20 (t, J = 7.2 Hz, 2H),

A AT I s

7-bromo-9-penty1-3-(3-bromobenzy1)-6,9-dihydro-5H11,2,41triazolo[4,3-a

]purin-5-one Step A: e Q

2-(3-bromopheny1)-AP-1(2E)-@/:o -pgnty1-1,3,6,7-tetrahydro-2H-purin-

2- ylidenclacetohydrazide 5Tke mixtute of—Br

(2E)-3-penty1-3,7-dihydro-1H-gliring-2,6Mdione 2-hydrazone (0.30 g, 1.3

mmol), (3-bromophenyl)acetic acid (6.30 g, 1.4 mmol),

benzotriazol-1-yloxytris(dimethylamino)phosphonium

hexafluorophosphate (0.62 g, 1.4 mol) and triethylamine (0.53 mL, 3 8

mmol) in DMF (10 mL) were stirred at rt overnight. The reaction mixture

wad dilbeniiith EtORen Nhe(siligraagifilterSdlinvdshaid- Witk Eazatedt drdpirin-5-
one t@d%!ﬁid@hﬁ[ﬁﬂ?ﬁiﬁe@tﬁf@%ﬁlrﬁﬂaﬂ)m@) $B2%Jed N-bromosuccinimide (42 mg, 0.24

mmol). The mixture was stirred at 70 °C for 3 hour. The reaction mixture was concentrated and

purified by preparative LCMS to yield the desired product. 'HNMR (300 MHz, CD;0D): & 4.44 (t, J

= 7.6 Hz, 2H), 194 (m, 2H), 142 (m, 4H), 093 (m, 3H). LCMS calculated for
C,H3BrF;NgO(M+H): 393.0, found: 393.0, 395.0.

Example 45
7-bromo-9-pentyl-3-(pyridine-4-ylmethyl)-6,9-dihydro-5H-[1,2,4]triazolo[4,3-a]purin-5-one
trifluoroacetate
N7\ o
Yii = §
T o N YT e
F N N~ N
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10LCMS calculated for C13H22BrN602(M+H): 433.1; found: 433.1. Step

B:
3-(3-bromobenzy1)-9-penty1-6,9-dihydro-5H-[1,2,4]triazolo[4,3-c]purin-5-0
W® 2007/150025he mixture of PCT/US2007/071891
2-(3-bromopheny1)-N'-[(2E)-6-0x0-3-pentyl1-1,3,6,7-tetrahydro-2H-purin-2
IN@%&%@Q@%&%’ ide (1.8 g, 4.2 mmol) in benzene (100 mL) was
refluxed overnight. The reaction mixture was concentrated to give the
desirddpidrientrousd waC Nisatsd lesinateer fbr € 181208 NEOUMesktibed 15 Bxample
Fourcvgl dfediaGtepr C;,H sBrN,O(M+H): 416.1; found: 416, 418.
7-bromo-9-penty1-3-(3-bromobenzyl)-6,9-dihydro-5H-[1,2,4]triazolo[4,3-C]
]Puailn-g‘-; ne To the solution of 3-(3-bromobenzy1)-9-penty1-6,9
Jl?]y‘()jlro- H11,2,4]triazolo [4,3-a]purin-5- one (210 mg, 0 50 mmol) in
rbteary RS @Ry e Arred-fbptemids Uce a3 onpgn-S-one
tgfeO6AGetrel). The mixture was stirred at 70 C for 1 hour. The reaction
mixture was concentrated 5 and the residue was purified by preparative
LCMS to yield the desired produ .15 g, 60%). IHNMR (300 MHz,
d6-DMS0): 67.16 (d, J = 8.3 HzN2H)} 6.81 (d, J = 8.3 Hz, 2H), 4.46 (s,

3H), 4.20 (t, J = 7.2 Hz, 2Hy, 3.677T§, 2H), 1.79 (m, 2H), 1.28 (m, 4H), 0.83
(m, 3H). LCMS calculaf bel3 r2Ne0(M+H): 493; found: 493,495
and 497. 10 Example 37F 7N, N
7-bromo-9-penty1-3-(3-pyrimidin-5-y = /-dBlﬁydro-5H11,2,41triazoI
o[4,3-a]purin-5-one trifluoroacetate The title compound was
prepared using procedures analogous to those described for Example
1535. LCMS calculated for C23H21BrN80(M+H): 493.1; found: 493.1,
495.1. Example 38

7-brofe Blpentydts@-pysr impdied 4sipg B0%edifvy dnadaBbil b Phebt teazidko]AFEadpole
3ENEDAR Q2 lated for CisHBrN,OM+H): 429.1; found: 430.0, 432.0.

Example 47
7T-bromo-9-pentyl-3-(1-phenylcyclopropyl)-6,9-dihydro-5H-[1,2,4] triazolo[4,3-a]purin-5-one

O
%/N

H
N

N, | />—Br
N/l\N N

The title compound was prepared using procedures analogous to those described for Example
35. LCMS calculated for CyoH, BrNsO(M+H): 441.1; found: 441.0, 443.0.

Example 48

7-bromo-3-(2-methylpyridin-4-yl)-9-pentyl-6,9-dihydro-SH-{1,2,4]triazolo[4,3-a]purin-5-one

trifluoroacetate

84



INCY0057-500 (133 01.00102) The title compound was prepared

using procedures analogous to those described for Example 35.
1141\11VIR (400 MHz, CD30D): 69.30 (d, J= 1.3 Hz, 111), 8.96 (d, J=5.2
Wig 24471506286 (d, 5.3, 1.3 Hz, IH), 4.47 (t, .7= 7.4 Hz, 21-1),pBR<b00AdAse1

4 0.96 ( H). LCMS calculated for C 51115BrN80(M-i-H):
ARSI B ampe 3o

7-bromo-9-pentyl-3-pyrazin-2-y1-6,9-dihydro-51141,2,4 1triazolo[4,3-a]puri
n-5-one trillumnacelate 10Thedi mpound was prepared using
procedures analogous t%t:ge descriped for Example 35. IHNMR (400

5

MHz, CD30D): 69.30-9. .1=1.0\Hz, LH),8.95-8.90 (dd, J= 1.0, 3,0
Hz, 111), 7.95-7.91 (ddf=11.0°8.0 HZ, %1), §-440(m, 211), 2.00-1.90
(in, 2H), 1.48-1.40 (m, 411), 0.95-0.98TiMp3T=N. LCMS calculated for
C15141513rN80(M+1-1): 403.1; found; 403.1, 405.1. 15 Example 40
7-bromo-3-eyelopropyl1-9-pentyl-6,9-dihydrp-51-1[1,2,41triazolo[4,3-a]pur
in-5-one The title compound was preparetl using procedures
analogous to those described for Example 16. IHNMR (300 MHz, de-DM
SO): ghﬁ ik fﬁ“\‘i’i’@%’vﬁ?ﬁr@ﬁi‘i 283 ?Fﬂ‘fei‘fis),arfﬁl?g?‘(?ﬁ? Bqsp)dejenedifpr Example
190LEN SO e B8, 88NMA(M81H) 41 CMBuedil¢Lddtedisior
C1141-11713rN60(M+H): 365.1; found: 365.1, 365.1. Example 41

5 E;ﬂi;@@-&(dimethylamin0-9-pentyl-6,9-dihydro-5H-41,2,41triazo|o[4,3-alp

rin-5-gne 25trifliumeetate WO 2007/150025PCT/US2007/071891

7Ek|r 6%—\[5—!}3168Yi%(g&-é-fl.lb-ai)ﬁiﬁylﬁ&-dlhydro—SH—[1,2,4]tnazolo[4,3-a]purm-5—one

trifluoroacetate
N\
\_
F
SUSTIY
F 7 "N
N
NJ\

N
f />—Br
N N

The title compound was prepared using procedures analogous to those described for Example
10 16. LCMS calculated for Ci¢HsBrFN;O(M+H): 421.1; found: 421.0, 423.0.

Example 50
7-bromo-3-(3-fluorebenzyl)-9-pentyl-6,9-dihydro-SH-[1,2,4] triazolo[4,3-a]purin-5-one

O
F >/\N

H

N
N, | )—Br
N*N N>_

15 The title compound was prepared using procedures analogous to those described for Example
35. LCMS calculated for CisHsBrFNsO(M+H): 433.1; found: 433.0, 435.0.

Example 51
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Step A: 3-(diCl
in0)-9-pentyl-5,9-dihydro-5H-17,2,4,1triazolo[4,3-akurin-5-one V N ? m

NN N,I N Nr-N 5To methylene chloride (10 ml,) was added [B]
Weldilhregeynethylene)-N- methylmethanaminium chloride (0 gdy@ishod7/071891
mmol). After stirring for 5 mins, (22)-3-penty1-3,7-
Iaimjiﬁ%ﬂﬁﬁ]e@%?@-]aﬁﬂne 2-hydrazone (0.10 g, 0.42 mtnol) was added,
and the mixture was stirred at rt for 5 hrs. LCMS analysis showed product
Talsr enrerdjGripeiaik e fhihrenty P to i oddis Gard fuitisoktided torivatitralize
the acid, and the mixture wa racted with methylene chloride three
times. The 1 Ocombined org ers were dried by MgSO4, filtered and
concentrated in vacuo to yigld the desj duct (84 mg, 69%). LCMS
calculated for CL3H20N70(M+H): 29012; f ut280.1. Step B:
7-bromo-3-(dimethylamino)-9-penty%-6, -diH‘i/dro-SH-17,2,41triazo|o[4,3-a
]purii 5-one trifluoroacetate 15 To amixture of
3-(dimethylamino)-9-penty1-6,9-dihydro-5H:11,2,4]triazolo[4,3-a]purin-5-0
ne (80 mg, 0.28 mmol) in Tetrahydrofuran (20 mL) was added

N-B r%@ﬁ%ec%%%%'é %r@&e%ﬁg'&@&d&&%&' Msetﬂgnieségsrc%geﬁufgr%&mple

Jor IEP:?/{SD 1The reaction mixture was concentrate and purified by
Sopréparativat Eiie te PRt edir&dSiddut T AMS calculated for
CDIL9BrN70(M-1-H): 368.1; found: 368.0, 370.0. INCY0057-500
Kd:33163200102)

7-bromo-3-(1,3-0xazol-4-yl)-9-pentyl-6,9-dihydro-SH-[1,2,4]triazolo[4,3-a]purin-5-one

O
9
7 "N

H

N
N o8
. )8

N

The title compound was prepared using procedures analogous to those described for Example
35. 'HNMR (300 MHz, CD;0D): 8 8.68 (d,./ = 0.9 Hz, 1H), 8.33 (d,J= 0.9 Hz, 1H), 4.40 (t, /= 7.3

Hz, 2H), 1.95 (m, 2H), 1.42 (m, 4H), 0.93 (m, 3H). LCMS calculated for C;H;4BrN;0,(M+H):
392.1; found: 392,0, 394.0.

Example 53
7-bromo-3-isoxazol-3-yl-9-pentyl-6,9-dihydro-5H-[1,2,4]triazolo[4,3-a]purin-5-one

o\

LN

H
7N N
N, _ | )—8B
N/kN N>—r

The title compound was prepared using procedures analogous to those described for Example

35. "HNMR (300 MHz, CD;OD): 8 8.85 (d, J=1.8 Hz, 1H), 6.97 (d, J= 1.8 Hz, 1H), 4.45 (t, J=7.5
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Example 42
7-bromo-9-penty1-3-(3,3,3-triflummpropy1)-6,9-dihydro-5H-11,2,4 1triazolo
f4,3-a]purin-5-one F3C 0 N\ N,I ,9Br N'Nr''N 5The title compound was
wieparedoosng proceduresanalogous to those described forpetamsglerbiso1

IICMS calculated for C141-116HrF3118:60(M-FH): 421.1; found: 421.1,
YL oD

7-bromo-9-penty1-3-(2-phenylethyl)-6,9-dihydro-514-[1,2,41triazolo[4,3-3]
HuAH6LEAcm0 AR, /INANIN-AEY RO10m. 3SHhelidScentaggenwadipheDdddt+H):
usindgprocedures.analogous to those described for Example 16. IHN1VIR
(300 MHz, CD40D): 6 7.23(m, 5H), 4.32 (t, .1= 8.0 Hz, 2H), 3.53 (1,8.0 Hz,
1%1%1 3 11 (t, J= 8.0 Hz, 211), 1.90 (m, 211), 1.40 (in, 411), 0.92 (m, 314).
& § calculated for C, 9 Fin ErN60(11,1+H): 429.1; found: 429.1, 431.1.
71lg0m0—3—(1—methyl-1H—imidaz01—2—yl)—9-pentyl—6,9-dihydro-5H—[1,2,4]triazolo[4,3-a]purin-5-

one trifluoroacetate

N
>Kﬁ\ N\/S\ I
F g H
OH 7N
F F N\ A\ l />——Br
N N N

The title compound was prepared using procedures analogous to those described for Example

35. LCMS calculated for CsHsBiN;O(M+H): 405.1; found: 405,0, 407.0.

Example 55
7-bromo-9-pentyl-3-(3-pyridin-4-ylbenzyl)-6,9-dihydro-5H-[1,2,4]triazolo[4,3-a]purin-5-one

trifluoroacetate

The title compound was prepared using procedures analogous to those described for Example 35.

LCMS calculated for Cp3Hyp BIN;OM+H): 492.1; found: 492.1, 494.1.

Example 56
7-brome-3-(2-methoxybenzyl)-9-pentyl-6,9-dihydro-5H-[1,2,4] triazolo[4,3-a]purin-5-one

&7



10

15

Example 44
7-bromo-9-pentyl-3-(trifluoromethyl)-6,9-dihydro-5H[1,2,4]triazolof4,3-alpu

rin-5-one F3 CH N,b Br I /7-Br NN N Step A:
Q(pgmtyﬂs@z@riﬂuoromethyl) -6,9-dihydro-5H-[1,2,4]triazolo[4 Bc§lpY5007/071891
e F3C N The mixture of

l&@f-@-ﬂeﬁ%ﬂ??‘%lﬂm 1H-purine-2,6-dione 2-hydrazone (200 mg,

0.85 mmol) in trifluoroacetic acid (10 mL) was refluxed overnight. The
reaction mixture was concentrated 5and purified by preparative LCMS to
yield the desired product (1 % 60.2%). LCMS calculated for

C12H14F3N60(M+H): 315. d 315.0 Step B:
7-bromo-9-penty1-3-(trifluorometh NEOSS fhydro-5H-[1,2,4]triazolo[4,3-c]p
urin-5-one 10 Nl »—Br

N N N

The title compound was prepared using procedures analogous to those described for Example
35. LCMS calculated for CioHy BriNgO(M+H): 445.1; found: 445,0, 447.0.

Example 57
1-(7-brome-5-o0x0-9-pentyl-6,9-dihydro-5H-{1,2,4]triazolo[4,3-a]purin-3-
yheyclopropanecarboxamide

0

HZN»\E

N/k ' />'Br

The title compound was prepared using procedures analogous to those described for Example
35. '"HNMR (300 MHz, CD;OD): O 4.35 (t, J = 7.0 Hz, 2H), 1.92 (m, 2H), 1.68 (m, 2H), 1.51 (m,
2H), 1.43 (m, 4H), 0.94 (m, 3H). LCMS calculated for CysH;sBrN,O,(M+H): 408.1; found: 408.0,
410.0.

Example 58
1-(7-brome-5-0x0-9-pentyl-6,9-dihydro-SH-[1,2,4]triazolo[4,3-a] purin-3-

0
o
7N
N | )—Br
NJ\N N>_

ylcyclopropanecarboxylic acid

The title compound was prepared using procedures analogous to those described for Example

88
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To the mixture of
9-penty1-3-(trifluoromethyl)-6,9-dihydro-5H11,2,41triazolo [4,3-a]purin-5-
one (50 mg, 0.16 mmol) in tetrahydrofuran (10 mL) was added
weabtameswesinimide (42 mg, 0.24 mmol) The mixture was spigred @b 3891
for. 3 hour. The reaction mixture was concentrated and purified by
Iﬁ‘éﬁb&ﬁ\?&%@ﬁﬁo"@lg@ the desired product. 1HNMR (300 MHz,
CD30D): 64.44 (t, J 15= 7.6 Hz, 2H), 1.94 (m, 2H), 1.42 (m, 4H), 0.93 (m,
BHHIOMS 308 eiiatet: (an) D12H (BB rF3NBA(MB:H X 1393 B)fodadn393.0,62 (m,

3951Q1 WEXAMBY 4R, 3H). LOMS caloulated for C;sH,;BrNOy(M+H): 409.1; found: 409,0,
47-1t1{omo-9-penty1-3-(pyr|d|ne-4-ylmethyl)-6,9-d|hydro-5H11,2,41tr|azolo[4,
é-a purin-5-one 20trifluoroacetate INCY0057-500 (133161.00102)

The title compound was prepared using procedures analogous to those
Fraswied for Example 35. LCMS calculated for C17H1811rN70(M+H):

A8 vlo-$pn 61416 (il Bo et MPIS A ropyl]-6,9-dihydro-5H-[1,2,4]triazol o[4,3-
2ihemq:9-penty1-3-(2-pyridine-3-ylethyl)-6,9-dihydro-511-11,2,41triazol
of4,3-alpurin-S-one trifluoroacetale OH\11HN, 21-N 'NC-...,..,

The title compound was prepar sing procedures analogous to those
described for Example 1035. LC/ culbited for CI8H201-1rN70(M+H);
429.1; found: 430.0, 432.0. Exam /Q47\ )—Br
7-brom0-9-penty1-341-phenylcyelop pylﬁ“-G,9-diIIydro-51141,2,4]triazo|o[
4,3-alpurin-5-one 0 Nt Nr-Nr-N

The title compound was prepared using procedures analogous to those described for Example
35. '"HNMR (300 MHz, CD,0D): 8 4.37 (t, J = 7.7 Hz, 2H), 1.91 (m, 2H), 1.62 (m, 2H), 1.54 (m,
2H), 1.41 (m, 4H), 0.92 (m, 3H). LCMS calculated for C;sH;sBrF3N;O(M+H): 433.1; found: 433,0,
435.0.

Example 60
7-bromo-3-(2,3-dihydro-1,4-benzodiexin-6-ylmethyl)-9-pentyl-6,9-dihydro-SH-

[1,2,4]triazolo[4,3-a]purin-5-one

0
C 2
(0] 7N N
N N N

The title compound was prepared using procedures analogous to those described for Example
35, '"HNMR (300 MHz, ds-DMSO): & 6.71 (m, 3H), 4.41 (s, 2H), 420 (t, J = 7.7 Hz, 2H), 4.15 (s,
4H), 1.79 (m, 2H), 1.29 (m, 4H), 0.84 (m, 3H). LCMS calculated for CyoHy BrNsOs(M+H): 473.1;
found: 473,0, 475.0.

Example 61
7-bromo-3-[(3-0x0-3,4-dihydro-2H-1,4-benzoxazin-6-yl)methyl])-9-pentyl-6,9-dihydro-5H-

89



N.% 15The title compound was prepared using procedures analogous to
those described for Example 35. LCMS calculated for
C201-121BrN60(M+H): 441.1; found: 441.0, 443.0. Example 48
wWhs0imasse2-methylpyridin-4-y0-9-pentyl-6,9-dlhydro-51-14a&: A bigtalaso 1
EB-aﬁ urin-5-one 20trifluoroacetate 1INCY0057-500 (133161.00102)

! I%[ﬂ I% %Hgahﬂ&w@repared using procedures analogous to those
described for Example 16. LCMS calculated for (117111813rN70(M+11):
(1,28 drieplphéi3-41p@rin-%98:0. 5 Example 49

7-bromo-3-(3-fluoropyridin-4- -pentyl1-6,9-dihydro-5H-0,2,41trlazolo[4
,3-alpurin-5-one trilluoroageta dhe title compound was
prepared using proceduregs-analogo f described for Example
1016. LCMS calculated for 6'161-11‘5895N b%b?ﬁ:ﬁi): 421.1; found: 421.0,
423.0. Example 50 NTON
7-bromo-3-(3-fluorobenzyl)-9-pentyl-6,9-dijydro-5H-[1,2,4]triazolo14,3-a]
purin-5-one 0 Nc:11"N

The title compound was prepared using procedures analogous to those described for Example
35. LCMS calculated for CooHzoBrN,O3(M+H): 486.1; found: 486,0, 488.0,

Example 62
3-Benzyl-7-bromo-9-pentyl-6,9-dihydro-5H-{1,2,4]triazelo[4,3-a]purin-5-one

O
2/ "N

H
N
N | »>—Br

N

The title compound was prepared using procedures analogous to those described for Example
10 16, LCMS caleulated for CsHioBrINsO(M-+H): 415.1; found: 415,0, 417.0.

Example 63
7-bromo-3-ethyl-9-pentyl-6,9-dihydro-5H-[1,2,4]triazolo[4,3-a]purin-5-one

o)
\>\ H

N 4 N)jjIN»_Br
\N//kN N

15 The title compound was prepared using procedures analogous to those described for Example
5. 'HNMR (400 MHz, de-DMSO): 8 4.18 (t, J = 7.0 Hz, 2H), 3.33 ((br, 1H), 3.14 (dd, J = 7.5 Hz,
2H), 1.78 (m, 2H), 1.27 (m, 7TH), 0.83 (m, 3H). LCMS calculated for C;sH;sBrN;O(M+H): 353.1;
found: 353,0, 353.0.

20  Example 64
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15The title compound was prepared using procedures analogous to those
described for Example 35. LCMS calculated for C181118BrEN60(M+H):
433.1; found: 433.0, 435.0. Example 51 INCY0057-500 (133161.00102)
Wdpoimasssts-methoxybenzyl)-9-pentyl-6,9-dihydro-51141 gehtkameleitke1
- In-5-one Q JIH." NI t)-Br The title compound was prepared
I&s?r%&%%gg%fﬁg%@;@b% us to those described for Example 35. LCMS
calculated for CI9H2EHrN602(M+H). 445.1; found: 445.1, 447.0. 5
@(amp@wyl—&%dihydro-SH-tetrazolo[1,5—a]purin-8-0ne
7-bromo-3-(1,3-oxa/01-4-y1)-9-penty1-6,9-dihydro-511-11,2,41triazolo[4,3
-a]purin-5-one 11/ N' ,-Br The tile,g Bund was prepared using
procedures analogous to thosk ddscri ed?TdirExampIe 10 35. IHNMIR
(300 MHz, CD30D): 68.68 (d, .J5 08 HZ, 1H), 8.33 (d, J= 0.9 Hz, 1H),
4.40 (t,J= 7.3 Hz, 2H), 1.95 (m, 211);3.42 (m, 4H), 0.93 (m, 311). LCMS
calculated for C141-11413rN702(M+H); 392.1; found: 392,0, 394.0.

Step A: 4-pentyl-4,7-dihydro-8H-tetrazolo[ 1,5-aJpurin-8-one

¢]
N §
N
N
N N N

A saturated aqueous NaNO, (130 mg, 1.89 mmol) solution was added dropwise to a solution
of (2E)-3-pentyl-3,7-dihydro-1H-purine-2,6-dione 2-hydrazone (150 mg, 0.63 mmol) in 5% aqueous
HC1 solution (3 ml) under stirring at room temperature. The mixture was stirred at room temperature
for 1 bour. The mixture was neutralized by saturated NaHCO; solution and extracted by ethyl acetate
(3x). The combined organic phases were washed by brine and dried over MgSQs. The filtration and
evaporation of solvent gave the desired product (94.6 mg, 60.7%) as white solid. LCMS calculated
for CioH 14 N;O(M+H): 248.1; found: 248.0.

Step B: 6-bromo-4-pentyl-4,7-dihydro-8H-tetrazolof1,5-a]purin-8-one
0

H

’N\N N
N\' _ | />"Br

NJ\N N

The mixture of 4-pentyl-4,7-dihydro-8H-tetrazolo[1,5-a]purin-8-one (94.6 mg, 0.38 mmol)
and NBS (75 mg, 0.42 mmol) in THF (20 ml) was stitred at 70 °C for 1 hour. After evaporation of
solvent, the residue was purified by preparative LC-MS to yield the desired product (17.1 mg, 13.7%).
LCMS calculated for C,oH;BrN;O(M+H): 326.0; found: 326.0.

Example 65
3-(7-bromo-5-0x0-9-pentyl-6,9-dihydro-5H-[1,2,4]triazolo[4,3-a]purin-3-yl)propanoic acid

91



10

15

Example 53
157-bromo-3-isexazol-3-y1-9-penty1-6,9-dihydro-5H11,2,41tria/olol4,3-alp
urin-5-one 0 The title compound was prepared using procedures
woaegassie those described for Example 35, IHNMR (300 Mzs2007/071891
cD3 D)Z;‘68.85 d, _1:=18Hz 111),6.971.8 Hz, 111),4.45 (1,J=7.5
IFKFC@%B% ?‘-’86’()3%1%9%‘1’60102) Hz, 2H), 1,96 (in, 2H), 1.43 (m, 4H), 0.94
(ni, 3H). LCMS calculated for CAH14 N702(1\44-H): 392.1; found: 392,0,
394.0. Example 54 7-b o= H
rom0-3-(1-methyl-1H4midazol\2-y1)-9-pentyl-6,9-dillydr0-51111,2,411riaz
. .. O .
olo [4,3-a]pu rin-5- one tritium acéta | fthe titte compound was
st
?!F f

prepared using procedures anal se described for Example 35.
LCNIS calculated for C151-117Bi, (55.1; found: 405,0, 407.0.
10 Example 55
7-bromo-9-pent,,I-3-(3-pyridin-4-ylbenzy[l)-6,9-dihydro-51111,2,4]triazolo[
4,3-alpurin-5-one trifluoroacetate 15The tifle compound was prepared
using procedures analogous to those described for Example 35. [,CMS
calculated for C231122BrN70(M+11): 492.1; found: 492.1, 4941 Example

Sop 7 o Z-methpsarizy 1) eBoprno-8Htinydsae ek bl d 2 Ab hddioic acid

6[4,3-a] purin-5-one OH

The mixture of (2E)-3-pentyl-3,7-dihydro-1H-purine-2,6-dione 2-hydrazone (1.0 g, 4.2
mmol) and 4-oxobutanoic acid (3.4 g, 15 % in water, 5.1 mmol) in EtOH (70 ml) was refluxed for 1.5
hours. Evaporation of solvent gave the desired product (1.3 g, 96%) as a yellowish solid. LCMS
calculated for Ci4Hy NsOs(M+H): 321.1; found: 321.1.

Step B: 3-(5-0x0-9-pentyl-6,9-dihydro-5H-[1,2,4]triazolo[4,3-a]purin-3-y])propanoic acid

OH
0
0]
iL n
7 N
N\ - | />
NJ\N N

The mixture of (4E)-4-[(2E)-(6-0x0-3-pentyl-1,3,6,7-tetrahydro-2H-purin-2-
ylidene)hydrazono Jbutanoic acid (1.367g, 5.1 mmol) in acetic acid (70 ml) was refluxed for 1 hour.
Evaporation of solvent afforded the desired product (1.29 g, 99%) as yellowish solid. LCMS
calculated for C | H oNgO3(M+H): 319.2; found: 319.2.

Step C: 3-(7-bromo-5-oxo-9-pentyl-6,9-dihydro-SH-[1,2,4] triazolo[4,3-a]purin-3-y)propancic acid
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INCY0057-500 (133161.00102) O N N,I /Hat' The title compound was
prepared using procedures analogous to those described for Example 35.
LCMS calculated for Ci9l-1,2,BrN602(M+H): 445.1; found: 445,0, 447.0. 5
\Eeiaﬁg@/iﬁ(ﬁis | i : of PCI]‘/U52007/071891
1-(7-brome-5-o0xe-9-pentyl-6,9-dihydr0-5H-[14,4 1triazolo[4,3-a]purin-3-
I%}f%X?EFJp?%OpQRéi%é)%%? ide ceN, N N'N N Ni-Br The title compound
was prepared using procedures analogous to those described for
Example IM 35. IINMR (30Q,MH#Z, CD30D): 64.35 (t, J= 7.0 Hz, 2H), 1.92
(m, 2H), 1.68 (in, 2H), 1.51 (m\ 21-11, 1.43 (m, 4H), 0.94 (m, 3H). LCMS
calculated for C,51-118BrN702(M-11-[1): 498.1; found: 408.0, 410.0.
Example 58 151-(7-bromo-5-oxg r‘f/949-dihydru-SH,11,2,4] triazolo
[4,3-a] pu riu-3- yl)cyclop ropaneg iacid  The title compound was
prepared using procedures analogous.to those described for Example

The mixture of 3-(5-0x0-9-pentyl-6,9-dihro-5H[1,2,4]triazolo[4,3-a]purin-3 -yl )propanoic acid
(203 mg, 0.64mmole) and NBS (125.8 mg, 7.0 mmol) in THF (25 ml) was stirred at 70 °C for 2
hours. After evaporation of solvent, the residue was purified by preparative LC-MS to afford 60.2 mg
(23.7%) of the desired product (60.2 mg, 23.7%) as white solid. LCMS calculated for
C1aHisBrNgOs(M+H): 397.1; found: 371.1.

Example 66
7-bromo-3-(3-morpholin-4-yl-3-oxopropyl)-9-pentyl-6,9-dihydro-SH-[1,2,4]triazol 0[4,3-a}purin-

5-one

H
7N N

N, i />~Br
N/k N

N

The mixture of 3-(7-bromo-5-0x0-9-pentyl-6,9-dihydro-5H[1,2,4]triazolo[4,3-a]purin-3-
yl]propanoic acid (50 mg, 0.126 mmol), morpholine (21.0 mg, 0.252 mmol), triethylamine (25.5 mg,
0.252 mmol) and BOP (61.5 mg, 0.139 mmol) in CH,Cl, (10 ml) was stirred at room temperature for
2 hours. After evaporation of solvent, the residue was purified by preparative LC-MS to afford the
desired product (37.2 mg, 60%) as white solid. LCMS calculated for C,sHysBrN;O;(M+H): 466.1;
found: 466.1.

Example 67

N-benzyl-3-(7-bromo-5-0x0-9-pentyl-6,9-dihydro-5H-[1,2,4] triazolo[4,3-a]purin-3-
yDpropanamide
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INCY0057-500 (133161.00102) 35. IINMR. (300 MHz, CD30D): 64.35 (t,
J= 7.3 Hz, 2H), 1.91 (in, 2H), 1.72 (in, 211), 1.62 (in, 211), 1.41 (n, 411),
0.92 (n, 311). LCMS calculated for C151117BrN603(M+H): 409.1; found:
w09%47A3d043. 5 Example 59 PCT/US2007/071891

7-$r % ent 4 illuoromethyl)cyclopropyl]-6,9-dillydro-51111,2,4
¥ %%@1; (5%1&%?1 é%ﬂe The tide compound was prepared using
procedures analogous to those described for Example 10 35. IHNMR (300
MHz, CD30D): 64.37 (t, J= 7.7 Hz,211), 1.91 (m, 211), 1.62 (m, 211),

1.54 (m, 211), 1.41 Onr\bz n, 311 LCMS calculated for
C15E16BOF3N60(Mi-H)=43831; found;}433'Q, 435.0. 15 Example 60
7-brom0-3-(2,3-dibydra-1,4- benzodms:xlnNG -ylihethyB)-9-pentyl-6,9-dihydro-
5H[1,2,4]triazolo[4,3-a]purin-5-one 0 Y1-IR11 NN N,I r Br N'N The title
compound was prepared using procedures~analogous to those described

for Example 20 35. iliNMR (300 MHz, ik-DM&0); 6 6,71 (m, 311), 4.41 (s,
211), 4.20it, = 7.7 Hz, 211), 4.15 (s, 4H), 1.79(in, 211), 129 On, 410,

27834 Oqﬂff§ c)ogx %lll\r/ll Caé)cgplz?r%gqlsflgé pCrol\(!,ﬁ::Ldu]fgs g.-l’ﬂl (I)\Ig%?s:gtgleose descri % :(l{ﬁ];? )pagnple
66. 1HNMR (400 MHz, da DMSO) 0 8.43 (m, 1H), 7.25 (m, 5H), 4.22 (m, 4H), 3.42 (m, 2H), 2.68
(m, 2H), 1.79 (m, 2H), 1.30 (m, 4H), 0.84 (m, 3H). LCMS calculated for C, HysBrN,Oo(M+H):

486.1; found: 486.1, 488.0.

Example 68
7-bromo-3-(3-0xo0-3-pyrrolidin-1-ylpropyl)-9-pentyl-6,9-dihydro-SH-pyrrolo[3,2-
d} [1,2,4]triazolo[4,3-a]pyrimidin-5—0ne

Un

N/k | />—Br

The title compound was prepared using procedures analogous to those described for Example
66. 'HNMR (400 MHz, d-DMSO): 8 4.19 (t, J = 7.2 Hz, 2H), 3.40 ((m, 4H), 3.26 (t, J = 6.8 Hz,
2H), 2.73 (t, J = 7.2 Hz, 2H), 1.80 (m, 6H), 1.29 (m, 4H), 0.83 (m, 3H). LCMS calculated for
C1oHysBriNO(M+H): 449.130; found 449.1, 451.1.

Example 69

3-(7-bromo-5-0x0-9-pentyl-6,9-dihydro-SH-pyrrolo{3,2-d][1,2,4]triazol 0[4,3-a]pyrimidin-3-yl)-
N-methylpropanamide
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257-brom0-3-1(3-ax0-3,4-dihydr0-211-1,4-benzoxazin-6-yOmethyll)-9-pen
tyl-6,9-dillydro-511- 1NCY0057-500 (133161.00102)
[1,2,4]triaz01014,3-alpurin-5-one 0 N,y--Br The title compound was
wepareddsssng procedures analogous to those described fop&agapiec3 ot

VS salculat H20T3rN703(M+H): 486.1; found: 486,0, 488.0.
1 % §§§%0%§l§316 00109

3-Benzyl-7-bromo-9-pentyl1-6,9-dihydro-SH-[1,2,41triazolor4,3-a]purin-5-
one O N, 1\1j /2-Br The tiffe compound was prepared using
procedures analogous to thds describgd for Example 1016. LCEVIS
calculated for C18H1913rN60(M+ X fifound: 415,0, 417.0. Example
63 N/ | p—8r

7-brom0-3-ethy1-9-pentyl-6,9- dlhyHro- 1-¥14,41triazolo[4,3-alpurin-5-on
e 0 N N//--Br NNN The title compeund was prepared using
procedures analogous to those described for Example 5. lINMR (400
MHz, d.o-DIvISO): 6 4.18 (1, J = 7.0 Hz, 2H), 3.33 ((br, 1H), 3.14 (dd J=

CZlSﬁ &% i{?glgﬂ%‘l 2H é})@%ﬁ grgl]ﬂﬁ%l;' %%183 g!g]gg%llj tol_‘t}%ggﬁegc%lg t Xallcr?lg)le

66. LCMS calculated for Cis 22BrN602(M+H) 409.1; found: 409. 1,411.1.

Example 70
3-(7-brome-5-0x0-9-pentyl-6,9-dihydro-5SH-[1,2,4]triazolo[4,3-a] purin-3-yl)-N-(2-

phenylethyl)propanamide
J<_>\N
d_/ | />—Br

The title compound was prepared using procedures analogous to those described for Example
66. "HNMR (400 MHz, ds-DMSO): 8 8.01 (1, /= 5.3 Hz, 1H), 7.26 (dd, J= 5.3, 6.9 Hz, 2H), 7.17 (d,
J=6.9,2H),4.20 (t, J= 72 Hz, 2H), 3.23 (m, 2H), 2.66 (1, J = 8.3 Hz, 2H), 2.57 (1, J = 8.3 Hz, 2H),
1.78 (m, 2H), 1.29 (m, 4H), 0.83 (m, 3H). LCMS calculated for CyHyBrN,O,(M+H): 500; found:
500.1, 502.1.

Example 71
3-(7-bromo-5-0x0-9-pentyl-6,9-dihydro-SH-[1,2,4]triazolo[4,3-a]purin-3-y1)-N-(pyridin-4-

ylmethyDpropanamide trifluoreacetate

C>“M1,N
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20 Example 64 1NCYO0057-500 (133161.00102)
6-bromo-4-pentyl-4,7-dihydro-8H-tetrazolo11,5-a]purin-8-one O [IH N
N,,>-Br N'N N Step A:

wopsntyise2é-dihydro-811-tetrazolo[],5-a]purin-8-one 0 IIH ,NA /D o7/074891
saturated aquequs NaNO?2 (130 mg, 1.89 mmol) solution was added

! %B@lgé @gélggﬁﬂgﬁléﬁzE)-3-penty1-3,7-dihydro-1H-purine-2,6-dione
2-hydrazone (150 mg, 0.63 mmol) in 5% aqueous IICI solution (3 ml)
under8titiaeeaprorshvacpriperdtunes Mpredmpxnedogpas e tirvesdiestibefpr Example
demperatelseldod by, Sieorivtthe/7as foeutnatizedshy. saturated

NaHCOS3 solution and extracted by ethyl acetate 10 (3x). The combined

r gqei:c?iahases were washed by brine and dried over MgSO4. The
itration and evaporation of solvent gave the desired product (94.6 mg,

B shma Atostiero SXRSAIZhERmE e et AU 24k riacolol4.-
Hfipuriek:5248.0. Step B:

6-bromo-4-penty1-4,7-W\1-tetrazolo[l,5-a|purin-8-one 0
0
N\.

0

H
N

/N

N, | )—Br

N*N N

3-(7-bromo-5-0x0-9-pentyl-6,9-dihydro-5H-[1,2,4]triazolo[4,3-a]purin-3-yDpropanoic  acid
(50 mg, 0.126 mmole) and CDI (21.8 mg, 0.139 mmole) were mixed in anhydrous DMF (4 ml). After
stirring the solution for 3 hours at room temperature, benzylamidoxime (22.5 mg, 0.139 mmole) was
added and the solution heated at 90 °C for 20 hours, then at 110 °C for 4 hours. After evaporation of
solvent, the residue was purified by preparative LCMS to yield the desired product (8.2 mg, 12.7%).
LCMS calculated for CpHBrNgO,(M+H): 511.1; found: 511.1, 513.1.

Example 73
7-bromo-9-pentyl-3-{2-[3-(2-thienylmethyl)-1,2,4-0xadiazol-5-yl]ethyl}-6,9-dihydro-5H-
[1,2,4]triazolo[4,3-a]purin-5-one

N

— 2N

O

NS Ni}
(@]
H
N/ NJIN)_Br
\N/J\N N

The title compound was prepared using procedures analogous to those described for Example
72. LCMS calculated for CyoHpnBrNsO,S(M+H): 517.1; found 517.1, 519.1.

Example 74
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IIH #N-N---(N\ N, ,j"I 15 The mixture of
4-pentyl-4,7-dihydro-8H-tetrazolo[1,5-a]purin-8-one (94.6 mg, 0.38 mmol)
and NBS (75 rag, 0.42 mmol) in THF (20 ml) was stirred at 70 C for 1
wounoAfsanavaporation of solvent, the residue was purified y-pigpasativRo1

- o_Yje desired product (17.1 mg, 13.7%). LCMS calculated for
I@%ﬁiﬁ%ﬁWﬁéﬁMﬁ 6.0; found: 326.0. 20 Example 65
3-(7-bromo-5-ex0-9-pengl1-6,9-dihydro-5H-11,2,41triazolo[4,3-a]purin-3-y
“opeapdheietdSd2 R O0B7 500 1Be15 - 08202 ) BaBY-Nrk ¢th Aré-Athydro-

SEHm)rAib B )~ HOX 01 Biaatiaty 1 -2l pSrbuidtietraly dro-211-purin-2-ylidene) hydraz
onollni oic acid OH 00 IIH 4% HN

N‘”O
F3C
3 H o)

H
N

/N

N, | )—Br

N/kN N

S Step A: (1Z)-N"-hydroxy-2-[4-(trifluoromethyl)phenyl]ethanimidamide
F 3C ’O H

N
|

NH,

A suspension of [4-(trifluoromethyl)phenyllacetonitrile (1.0 g, 5.4 mmoles), hydroxylamine
hydrochloride (0.41 g, 5.9 mmoles) and NaHCO; (0.50 g, 5.9 mmoles) in MeOH (15 ml) was refluxed
for 4 hours. The reaction mixture was then concentrated to remove the solvent methanol. The residue

10 was extracted with ethyl acetate. The combined organic layers were washed ‘with brine and dried over
Na,SO, and concentrated to afford the desired product (1.0 g, 84.9%) as white solid. LCMS
calculated for CoH o FsNO(M+H): 219.1; found: 219.1.

Step B: 7-bromo-9-pentyl-3-(2-3-[4-(trifluoromethy)benzyl]-1,2,4-oxadiazol-5-ylethyl)-6,9-dihydro-
15 SH-pyrrolo[3,2-d][1,2,4]triazolo[4,3-a]pyrimidin-5-one

/N\
F,C
) H .
7 N
Nl

N™ °N

H

N
/>‘—Br

N

3-(7-Bromo-5-0x0-9-pentyl-6,9-dihydro-5H-[1,2,4]triazolo[4,3-a]purin-3-yl)propanoic  acid

(100 mg, 0.252 mmole) and CDI (44.9 mg, 0.277 mmole) were dissolved in anhydrous DMF (4 ml).

20 After stirring the solution for 3 hours at room temperature, (1Z)-N'-hydroxy-2-[4-
(trifluoromethyl )phenyl]ethanimidamide (60.4 mg, 0.277 mmole) was added and the solution heated
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0 5The mixture of (2E)-3-penty1-3,7-dihydro-1li-purine-2,6-dione
2-hydrazone (1.0 g, 4.2 imnol) and 4-oxobutanoic acid (3.4 g, 15 % in
water, 5.1 mmol) in EtOH (70 me was refluxed for 1.5 hours. Evaporation
whsohenbgave the desired product (1.3 g, 96%) as a yellowsgirsghoh7/071891

IE&M&%&%@?{?&H%&%&}-121?1603(M+H): 321.1; found: 321.1. 10Step

3-(5-0x0-9-penty1-6,9-dihydro-5H-11,2,41triazolo[4,3-4purin-3-Apropanoic
aZ 8 O gr 20 hours, then at 110 °C for 4 hours. After evaporation of solvent, the residue was
pli@h bst prepef{dte )E4-NBH) - BooXbe JapierdtyhbdlB (6 47 nigtradyyconBith- paidn-2eMS
MideneYoydrazenalbutanois. asid (k36 7. B skgnmol) in acetic acid (70 mi)
was refluxed for 1 hour, 15Evaporation of solvent afforded the desired
roduct (1.29 g, 99%) as yellowish solid. LCMS calculated for
9§ 13-1\1603(M+H): 319.2; found: 319.2. Step C:
T3 (Tuiordrad 35 oker@ ety 1.5 Isditytie-Bi R 2-Ajtertaz@ ol ih BlahS H-
[N23ApiepanoigmeiashiCY0057-500 (133161.00102) The mixture
of 3-(5-o0x0-9-penty1-6,9-diro~5H[1,2,4]triazolo[4,3-alpurin-3-yl)propanoic
acid (203 mg, O.64mmo| 125.8 mg, 7.0 mmol) in THE (25 ml)
was stirred at 70 C foF2 hdurs. A evapoyation of solvent, the residue
was purified by preparative LC-MS to afford|60.8 mg 5(23.7%) of the
desired product (60.2 mg, 23.7%) as yhite so ;oﬁ'};ﬁ:g/,ls calculated for
C:41-11RBrN602(MtH): 397.1; found: NN

The title compound was prepared using procedures analogous to those described for Example
74. LCMS calculated for CoyHyy BrENgO,(M+H): 529.1; found: 529.1, 531.1.

Example 76
7-bromo-9-pentyl-3-{2-[3-(4-methoxybenzyl)-1,2,4-oxadiazol-5-yljethyl}-6,9-dihydro-SH-
pyrrolo[3,2-d][1,2,4]triazolo[4,3-a]pyrimidin-5-one

The title compound was prepared using procedures analogous to those described for Example
74. LCMS calculated for Co3HpsBriNsOs(M+H): 541.1; found 541.1, 543.1.

Example 77

7-brome-9-pentyl-3-{2-[3-(pyridine-4-ylmethyl)-1,2,4-0xadiazol-5-yl]ethyl}-6,9-dihydro-SH-
[1,2,4]triazolo[4,3-a]purin-S-one
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Example 66

7-bromo-3-(3-morpholin-4-yl-3-oxopropyl1)-9-pentyl-6,9-Mhydro-5H-[1, 2]tri

azolo[4,3-a]purin105-one The mixture of

@desz 0x0-9-penty1-6,9-dihydro-51-1[l,2,4]triazolo[4, Beapspion 371891
Bg\,pg 5}%9 ﬁ%@ 0.126 mmol), morpholine (21.0 mg, 0.252

nuno , trie minée 5 mg, 15 0.252 inmol) and BOP (61.5 mg, 0.139

mmol) in CH2C12 (10 ml) was stin-ed at room temperature for 2 hours,

calculated for CI2H25BrN203(M+ 66. 1®found 466.1. 20 Example 67
N-ben73.1-3-(7-bromo-5-0x0-9-pentyl Aﬁyﬁro -511-[1,2,41triazolo[4,3-
alpurin-3- yl)propanamide INCYO005%- £00102) The title
compound was prepared using procedures'analogous to those described
for Example 66. IHNMR (400 MHz, d4-DMSS): 68.43 (in, IlI), 7.25 (in,

511), 4.22 (in, 411), 3.42 (in, 2H), 2.68 (in, 2M4), 1.79 (m, 2H), 1,30 (in,

4H), 0.84 (n, 3H). LCMS calculated for C21142513rN702(M+H): 5486.1,
foundrrl8frele 38 @g%ﬂl@cﬁémg procedures analo;,ous to those described for Example

| h dro-SH- lo[3
7Z ti cg gl);tecz( r:[%izs rifpyn EE’{%FH ? g y ro-SH-pyrrolo|

1,2, 4 triazolo |d|n

After evaporation of sol@(fﬁqﬁv@ydue was purified by preparative
LC-MS to afford the desi pr@d&}_%_(f;: 2 mg, 60%) as white solid. LCMS

5-oné

Example 78
7-bromo-9-pentyl-3-(2-{3-[3-(trifluoromethyl)benzyl]-1,2,4-oxadiazol-5-y1} ethyl)-6,9-dihydro-
SH-pyrrolo[3,2-d][1,2,4]triazolo[4,3-a]pyrimidin-5-one

FsCO/\r/N\
O
NH

N/k | />—Br

The title compound was prepared using procedures analogous to those described for Example
74. LCMS calculated for CyaHyyBrFsN,Oo(M+H): 578.1; found 578.1, 580.1.

Example 79
7-bromo-9-pentyl-3-(2-{3-[2-(trifluoromethyl)benzyl}-1,2,4-oxadiazol-5-y1} ethyl)-6,9-dihydro-
SH-pyrrolo[3,2-d][1,2,4]triazolo[4,3-alpyrimidin-5-one
CFs
N

N

O

N=
0
§
7 "N
l />—Br
N N

N\/

99



10

15

20

N'N The tide coinpound was prepared using procedures analogous to
those described fbr Example 66. IHNMR (400 1\411z, d6-DMSQ0): 6 4.19

(t, J=7.2 Hz, 2ll), 3.40 ((in, 411), 3.26 (t, ../ = 6.8 Hz, 211), 2.73 (t/ = 7.2
Wa 22«]713)501]280 (m 6110, 1.29 (m, 411), 0.83 (in, 311). LCM$critstatedr1891

ESE“%@%QAH (%JI +11): 449.130; found 449.1, 451.1. Example 69
romo- -oxo -pen y1 -6.9-dihydro-5H-pyrrolol3,2-dj[1,2,4]triazolo14,

3-alpyrinthlin-3-y1)- IN-methylpropanamide INCY0057-500

(13318 BEPLO2P O 1 NEe PR, Psiae Riosaiis apalogous tofpseriesilsisbEreple
Muals(Pi8 pelreldicdsing pioBeutire sNarThlogd LStods@s e, described for

Example 66. LCMS calculated for CHH22BrN602(M+H): 409.1; found:

#4994 §41-1. 5 Example 70

3-(7-bromo-5-0x0-9-penty1-6,9-dihydro-5H-11,2,41triazolo 5%4 3-a]purin-3-y
7113an oL %‘8?\ﬁré%r{%wfd?)‘aﬁéeﬂmhﬂﬂétﬁr&%%%éJH&WB SripudegPH-
[L3iti isreleEripasimaioduiug emetécdescribed for Example 10 66.
1HNMR (400 MHz, it- HMW»{L J=5.3 Hz, 1H), 7.26 (dct, | =5.3,
6.9 Hz, 2H),7.17 (d, J= 6.9,.220, 420/, -= 7.2 Hz, 211), 3.23 (m, 2H),
2.66 (t,J 8.3 Hz, 2H), 2.57 (tNJ=8.3 1),al,78 (in, 211), 1.29 (m, 4H),
0.83 (in, 3H). LCMSFcaI ulated for Cé\ZLliU N7D2(M+H): 500; found:

500.1, 502.1. e T OH J\ l N/>—Br

The title compound was prepared using procedures analogous to those described for Example
74. LCMS calculated for Cy HpBrNgG,(M+H): 512.1; found: 512.1, 514.1.

Example 81
7-bromo-9-pentyl-3-{2-[3-(2-phenylethyl)-1,2,4-oxadiazol-5-yl]ethyl}-6,9-dihydro-5H-
[1,2,4]triazolo[4,3-a]purin-S-one

The title compound was prepared using procedures analogous to those described for Example
74. "HNMR (400 MHz, d-DMSO): & 7.20 (m, 5H), 4.20 (t, J = 7.4 Hz, 2H), 3.67 (1, J = 7.4 Hz, 2H),
3.41 (t, J= 7.4 Hz, 4H), 3.35 (br, 1H), 2.91 (s, 4H), 1.78 (m, 2H), 1.27 (m, 4H), 0.81 (m, 3H). LCMS
calculated for CyHysBrNgOo(M+H): 525.1; found: 525.1, 527.0.

Example 82
7-bromo-9-pentyl-3-{2-(3-phenyl-1,2,4-oxadiazol-5-yl)ethyl}-6,9-dihydro-5SH-[1,2,4]triazolo[4,3-

a]purin-5-one

100



15 Example 71
3-(7-bromo-5-0x0-9-penty1-6,9-dihydro-511-11,2,41triavolo[4,3-alpurin-3-
y1)-N-(pyridin-4- ylmethyl)propanamide trifluoroacetate Th\l]-CEIN N,|
wo-Bohide2bl OH 1NCY0057-500 (133161.00102) The tite/compuingd1

| dures analogous to those described for
Il\g@rﬁﬁf %@qﬁg\i/?g@;%%ﬁated for C201-124BrN802(M+1{): 487.1; found
487.1, 489.0. Example 72 53-12-(3-benzy11-1,2,4-
oxadlazol-5-yl)ethyl ) ro mo-9-p enly1-6,9- dihydro-5H-11,2,411 Hato
lu [4,3- a] pu rin-5-one&x—R -({-bromo-5-o0x0-9-p
enty1-6,9-dihydro-5H-[1,2 X]triazol o [4,3 -a]puri n-3-yl)propanoicacid (50
mg, 0.126 nunole) and col'tL.8 mg, 0.139 mmole) were mixed in
anhydrous DMF (4 m1). After 10 \stirriag tge solution for 3 hours at room
temperature, benzylamidoxime {£2.8 mg, 0y13% mmole) was added and
the solution heated at 90 C for 20Nhowys, then at 110 C. for 4 hours. After
evaporation of solvent, the residue was_purified by preparative LCMS to
yield the desired product (8.2 mg, 12.7%). LCMS calculated for
C22H2413rN802(M+H): 511.1; found: 511.1, 513.1. 15 Example 73
7-bromo-9-penty1-3-{213-(2-thienylmethyl)-1,2,4-oxadiazol-5-yllethy11-6,9
-dihy%—@iel@{ll’%f&]m’é?ﬁl?f{f&‘ﬁsbﬁ]ﬁ DitppBUgRIalogous to those described for Example
74. LCMS calculated for Cy Hy BrNgO,(M+H): 497.1; found: 497.1, 499.1.

5  Example 83
7-bromo-3-{2-[3-(3-fluorobenzyl)-1,2,4-oxadiazol-5-yl]ethyl}-9-pentyl-6,9-dihydro-5H-
[1,2,4]triazolo[4,3-a]purin-5-one

F N
7 N
N, | )—Br
N N N
10 The title compound was prepared using procedures analogous to those described for Example

74. LCMS calculated for CyHyBrFNgOo(M+H): 529.1; found: 529.1, 531.1.
Example 84

7-bromo-3-{2-[3-(4-chlorobenzyl)-1,2,4-0xadiazol-5-yl]ethyl}-9-pentyl-6,9-dihydro-SH-
15 [1,2,4]triazolo{4,3-a]purin-5-one
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20The title compound was prepared using procedures analogous to those
described for Example 72. LCMS calculated for C2eH22BrNO2S(MI-11):
517.1; found 517.1, 519.1. Example 74 1NCY0057-500 (133161.00102)
webramas@penty1-3-(2-{3-14-(trifluoromethyphenzyll-1,2,4-oxadiazodyigo1

Igiggaagggéﬁég){gﬁal&oﬁlzr{olof32d| [1,2,41 triazolo[4,3-alpyrimidin-5-one

(141-11e-hydroxy-2-14-(trifluoromethyOphenyljethanimidamide F 3C,OH

NH2 A suspensionnm% ethyl)phenyl]acetonitrile (1.0 g, 5.4
mmoles), hydroxylam& ochletfde (0.41 g, 5.9 minoles) and NaHCO3
(0.50 g, 5.9 trunoles) in MeOFI (1% fluxed for 4 hours. The
reaction mixture was then concentratedte\re % solvent methanol.
The residue 10 was extracted with etfty|-dce % combined organic
layers were washed with brine and (fried oveér Na2SO4 and concentrated
to afford the desired product (1.0 g, 84.9%) a3;white solid. LCIVIS
calculated for COIl[oF3C20(M+H): 219.1; fountk219.1.  Step B:
7-bromo-9-penty1-3-(2-314-arilluoromethyObenzyU 1
2,4-OXHﬁ1ifLIZQb@ﬂ%%ﬁe@gﬁéﬁlhﬁﬁa@@mcedures.anglogous to those described for Example
Ao REVRYHAIALS 0 2 AtsiaeR il A ThYAICHRsS; 98, 540.1.

Example 85
3-[2-(3-benzyl-1,2,4-0xadiazol-S-yl)ethyl}-7-chloro-9-pentyl-6,9-dihydro-5H-[1,2,4]triazolo[4,3~

a]purin-S-one
/N\
O
N —
0
7N
N -

H

N
X | )—al
N N N

The title compound was prepared using procedures analogous to those described for Example
72. LCMS calculated for CyHaCINgOo(M+H): 467.2; found: 467.2.

Example 86

7-bromo-3-{2-[3-(2-fluorobenzyl)-1,2,4-oxadiazol-5-yl]ethyl}-9-pentyl-6,9-dihydro-5H-
[1,2,4]triazolo[4,3-a]purin-5-one
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3 -(7-Bromo-5 -ox0-9-pentyl -6,9-dihydro-5H-[1,2,4]triazolo [4,3

-a]purin-3-yl)propanoic acid (100 mg, 0.252 mmole) and CDI (44.9 mg,

0.277 mmote) were dissolved in anhydrous DMF (4 m1). 20After stirring

wee2soiusenfor 3 hours at room temperature, (12)-N -hydroxse2Ad$007/071891
ifluor hanimidamide (60.4 mg, 0.277 minole) was

Igg:c% 359"2053 @Rﬁ@ﬁﬁ%ﬁ ated INCY0057-500 (133161.00102) at 90 C for

20 hours, then at 110 C for 4 hours. After evaporation of solvent, the

residue was purified by preparative LC-MS to afford the desired product
(6.4 mg, 4.4%) as whit id. S calculated for

C24112413rF31?1702 H): .1; found 578.1, 580.1. 5 Example 75
7-bromo-3-{2-[3-(4-|Iuorobenzygi-g?y)x iazol-5-yl]ethyl}-9-pentyl-6,9-d
ilwdro-5111,E2,4jtriazo10[4,3-a]purin/5-Q N The title compound
was prepared using procedures anai\btg@h s&'described for
Example 1074. LCIYIS calculated for C72FI228rEN802(M FI-1): 529.1;
found 529.1, 531.1 Example 76
7-bromo-9-peMy1-3-{2-[3-(4-methoxybenz,t,}:1,2,4-oxadiazel-5-y1]elhyl}-
6,9-dihydro-5Hpyrrolo[3,2-d]O_,2,4!]triazolo[4,8-a]pyrimidin-5-one The
title mm&mmwaﬁi prapaReUSng PEecedu e abaleoess 46:dhR[90r Example

7%.2?%@9{%un 541 pé%\;}gé) ?C}'\ébsgcai% ?%gd(rgorz%zg%zé%s:ﬂ}l??é’(%W)gs @

23 éfh-3 pAthie-3Hp I3 By fidine Iﬂ%y%bﬁh&ﬁ)@;?}ﬁldx%n@zﬂ%%ﬁetﬁyﬁl
LBYS-dilyieied-51 CL-HQIRIAIM a0 2Bt afpurtrsB-0rie INCY0057-500

(133161.00102) The title compound was prepared using procedures
@halo QgQus to those described for Example 74. LCMS calculated for

amp

C211122ErN902(M+H): 512.1; found: 512.1, 514.1. 5 Example 78

b AR e s e

pytYetriyid-¢l /0.ty droBM-hyimpiofBlip-giine 2, 4J1riazolo[4,3-a]pyrimidin-5-one
F3C The title compound was prepared using procedures
analogous to those descyibed fix Example 1074. LCMS calculated for
C241-124BrF3N702(MH]): 578.1;Nfound 578.1, 580.1. Example 79
7-brom0-9-pentyl-3-(2 -(triffuggomethyl)benzy1]-1,2,4-oxadiazol-5-yll
ethyl)-6,9-dihydro5H-p 0[3,Eﬂi%ziﬂtcr)iazolo[&?)-alpyrimidin-5-one C
F3 H

The title compound was prepared using procedures analogous to those described for Example
74. LCMS calculated for Cy3HysBriNgO;(M+H): 541.1; found 541.1, 543.1.

Example 88

7-bromo-3-[2-(3-ethyl-1,2,4-0xadiazol-5-yDethyl]- 9-pentyl-6,9-dihydro-SH-pyrrolo[3,2-
d]{1,2,4]triazolo[4,3-a}pyrimidin-5-one
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0 N,Br N'Nr-N 15 1NCY0057-500 (133161.00102) The title compound
was prepared using procedures analogous to those described for
Example 74. LCMS calculated for C24H24BrF3N702(M+H): 578.1; found

w0768 4s Example 80 PCT/US2007/071891

15&7 %%c? § %11&/%13[01 gogg (_pyridine-3-y|me_thyl)-l,2,4_—oxadiazol-5-yl]ethyd

triazolo[4,3-alpurin-5-one trifluuroacetate

The title compound was prepared using procedures analogous to those
described for Example T4 L g calculated for C2[1-122BrN902(1?4+H):

512.1; found: 512.1, 514.1. IO\ ample 81
7-bromo-9-penty1-3-{243-(2-phe -1,2,4-oxadiatul-5-yllethyl}-6,9-di
hydro-511- [1,201]triazolo[4,3- alpur =R G>I\lsz

V/ r

The title compound was prepared using procedures analogous to those described for Example

72. LCMS calculated for C7H,BiN;Oo(M+H): 449.1; found 449.1.
Example 89

7-bromo-3-{2-[3~(3-methoxybenzyl)-1,2,4-0xadiazol-5-yi]ethyl}-9-pentyl-6,9-dihydro-5H-
pyrrolo[3,2-d}[1,2,4]triazolo[4,3-a]pyrimidin-5-one

-0 _N,
\©/\r o
=
H .

N/k | />—Br

The title compound was prepared using procedures analogous to those described for Example

74. LCMS calculated for Cy3H,sBriN;Oy(M+H): 541.1; found 541.1, 543.1.

Example 90
7-bromo-3-{2-[3-(3-methylbenzyl)-1,2,4-oxadiazol-5-yl]ethyl}-9-pentyl-6,9-dikydro-SH-
pyrrolo{3,2-d][1,2,4]triazolo[4,3-a]pyrimidin-5-one
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15The litle compound was prepared using procedures analogous to those
described for Example 74. IHNNIR (400 MHz, (1-DMSO0): 67.20 (m, 5H),
4.20 (t, J=7.4 Hz, 21-1), 3.67 (t, J=7.4 Hz, 21-1),3.41 (1, J = 7.4 Hz,

Wb 208785005, 111), 2.91 (s, 4H), 1.78 (in, 2H), 1.27 (m, 4H),p&:81<mmg7aH)s91

I@g@}ég%%gﬂegg@qgg%%sH2513rN802(|v|+H): 525.1; found: 525.1, 527.0.

7-bromo-9-pentyl-3-12-(3-phenyl-1,2,4-oxadiazol-5-yl)ethyll-6,9-dihydru-SI

T-[1,2,4]triazolo[4,3- a]ﬁ@f%v@’ﬁ\lCYOOS?-SOO (t33161.00102)
The title compound was ar sSing procedures analogous to those
described for Example 74. LCM%te for, C21H21BrNs02(M+H):
497.1; found 497.1, 499.1. 5 Example/83, N
7-bromo-3-{213-(3-f|uorobem?l)-l,Z,ﬂ»,@dad' “{2§-§ﬂ]ethyl}-9-pentyl-6,9-
Whydro-5H[1,2,41triazolo[4,3-a]purin-5-ong )ThOL1 N7/ Br 10The title
compound was prepared using procedures analogous to those described
for Example 74, LCMS calculated for C221-1 rF1\1802(M+H): 529.1;
found: 529,1,531.1. Example 84  7-bromo-3-124344-ehlo robenzylyl

2,4-%1&&&1@&6&@&&%@%@&9&&% EQafoddis 1Dfbs dbbcribed for Example
HiazQRf 4Rl AU Dn 9HR, AN B055-500.41 3316 1,09102) Cl

Example 91
7-bromo-3-{2-[3-(2,4-difluorobenzyl)-1,2,4-oxadiazol-5-yl]ethyl}-9-pentyl-6,9-dihydro-5H-
pyrrolo[3,2-d][1,2,4]triazolo[4,3-a]pyrimidin-5-one

F

0
N\.
o)
H )tﬁ
/N
N, _ | )—Br
NJ\N N

F

The title compound was prepared using procedures analogous to those described for Example
74. LCMS calculated for CyyHy BrF2NyO,(M+H): 547.1; found 547.1, 549.1.

Example 92

7-bromo-3-{2-[3-(3,5-difluorobenzyl)-1,2,4-0xadiazol-5-yl]ethyl}-9-pentyl-6,9-dihydro-SH-
pyrrolo[3,2-d]{1,2,4]triazolo[4,3-a]pyrimidin-5-one

F /N\
0
N\
o
/N

F

The title compound was prepared using procedures analogous to those described for Example
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0 / NA--1ICII NN ------ N L., The title compound was prepared using
procedures analogous to those described for Example 74. 1.,CMS
calculated for C22FI22BrCIN802(M+1-1): 545,1; found: 545.1, 547,1,
\8@90117/55mample 85 PCT/US2007/071891
Ié'%foﬁzb Eé Qig?az(i:azol -5-ypethy11-7-ehloro-9-pentyl-6,9-dihydro-5
liria é) rin-5-one 10The title compound was prepared
rocedures analogous to those described for Example 72. LCMS
Hﬁ}&éﬂcﬁ‘%ﬁﬁ%wwwiﬂ) 546z burddtet- 46712, Example 86
7-bromo-3-{2-[3-(2-fluorobenzyl)-14,4-oxadiazol-5-yl]ethyll-9-pentyl-6,9-di
Fayalp:-53115[E2,41triazolo[4,3-alpurin-5-one INCY0057-500

7(31%%%91991932-?2 [3- (ﬂﬁ%n% {6 96‘99%%‘&‘%%195@%%%! k'@'ﬁﬂﬁ%’r%%‘if’”res

analogous to those described for Example 74. 1

”d%j“B‘f\/Té’é‘)“é‘/’@ﬁrtﬁﬁ “91%), 7.13 (m, 21-1), 4.19 (t, .J 7.5 Hz, 2H), 4.05 (s,
214), 3.64 (t, .1= 7.5 Hz/2¥1 S“Bg(tJ 7.5 Hz, 2H), 1.78 (in, 214), 1.28
(M, 41-1), 0.83 (m, 31-HBLCMSEalculated for C271-122BaNs02(M+H):
529.1; found: 529.1, 53 t.t. Examp H
romo-3-{2-[3-(2-methoxybenzy1)-1,2 adiazol-5-yll
ethyl}-9-penty1-6,9-dihydro-5Hpyrr(ﬁiﬂzf&z- ?7
triazolopyrimidin-5-on e The title comppund was prepared using
procedures analogous to those described foy Example 74. LCMS
calculated for C23H25ErNs02(M+H): 541.1; faund 541.1, 543.1.

The title compound was prepared using procedures analogous to those described for Example

74. LCMS calculated for CyoH BriNsO.S(M+H): 517.1; found 517.1, 519.1.

Example 94
7-bromo-9-pentyl-3-{2-[3-(1-phenylcyclopropyl)-1,2,4-oxadiazol-5-yl]ethyl}-6,9-dihydro-S H-
pyrrolo[3,2-d][1,2,4]triazolo[4,3-a]pyrimidin-5-one

QX‘&N\
N:{—B\
N/k />'“Br

N

The title compound was prepared using procedures analogous to those described for Example
72. LCMS calculated for CpaH,sBrNgO,(M+H): 537.1; found 537.1, 539.1.

Example 95

7-bromo-9-pentyl-3-{2-[3-(pyridine-2-ylmethyl)-1,2,4-o0xadiazol-5-yl] ethyl}-6,9-dihydro-5H-

{1,2,4]triazolo{4,3-a]purin-5-one trifluoroacetate
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15 Example 88 7-b ro m 0-3-12-(3- ethy1-1,2,4-ox adiazol-5-yDethy 11-

9-p entyl-6,9-dihydro-5H-pyrrol 0[3,2- dll1,2,41trlazolo [4,3 -a]
pyrimidin-5-one 1NCTO0057 -500 (133161.00102) 0 H NN N Nr'N The
witle@ompoerind was prepared using procedures analogous tedimamse007/071891

IW{EZ%REE%%F%@Z(% LCMS calculated for C171-121BEN802(M+H):

449.1: tbund 449. mple 89
7-brom0-3-1213-(3-metboxybellzyl1)-1,2,4-oxadiazol-5-y0

ethyl}-9-pentyl-6,9-dihny&Io [3,2-d] [1,2,4]triazolo14,3-al
pyrimidin-5-one 0 N | Br 're¥X'N 10The title compound was
prepared using procedures analogou thdge dgscribed for Example

N
Fs”on N, /JN\ | )—Br
F r N N N

The title compound was prepared using procedures analogous to those described for Example
74. LCMS calculated for Cy;HypyBriNoO,(M+H): 512.1; found: 512.1, 514.1.

5  Example 96
3-[(2R)-2-(3-benzy-1,2,4-0xadiazol-S-yDpropyl]-7-bromo-9-pentyl-6,9-dihydro-SH-
[1,2,4]triazolo[4,3-a]purin-5-one

/N\
O
N\
0
7 N
N

H
N
. I />—Br
N N N

The title compound was prepared using procedures analogous to those described for Example
10 74, LCMS calculated for CysHapsBrNgO(M+H): 525.1; found: 525.1, 527.1.

Example 97
7-bromo-3-(2-{3-[(4-methyl-1,3-thiazol-2-yl)methyl]-1,2,4-oxadiazol-5-yl} ethyl)-9-pentyl-6,9-
dihydro-5H-[1,2,4]triazolo[4,3-a]purin-5-one

N =N,
—Q\/\(\( o)

S N=
o)
§
7
N, | )—Br
N N N

15

The title compound was prepared using procedures analogous to those described for Example
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74. LCMS calculated for C23H25M-N803(M+H): 541.1; found 541.1,

543.1. Example 90  7-bro
mo-3-{243-(3-methylbenzyl)-1,2,4-oxadiazol-5-yllethyl}-9-penty

W6, Ddlihyalr3-5H15pyrrolo[3,2-dI[1,2,4ttrianno [4,3-alpyrimitlipea/@8%07/071891

IWBQ‘?ZO%% 3&11}),’17’?;(? 0102) The title compound was prepared

using procedures analogous to those described for Example 74. LCMS

carcuEated for CZSllZSBrN.SOZ(MH): 525.1; found 525.1, 527.1. 5
TExhfifteaeptated for CooHaBrNsO,S(M+H): 532.1; found: 532.0, 534.0.

7-bromo-3-1243-(2,4-difluorobenzy1)-1,2,4-oxadiazol-5-yllethy11-9-pentyl-
Bngibygiro-511- pyrrolo[3 2-d][1,2,4]triazolo[4,3-a]pyrimidin-5-one 0 NN

tle,co repar S dures
analog%g[é(\)l %hna%tgy eegzcyr qe%f‘f&r‘%%é@n% Wi?g%ﬁggﬁm%%%ﬁ?e for
(6 8RBt IS99 ); 547.1; found 547.1, 549.1. Example 92

7-bromo-3-{2-[3-(3,5-difl oroben 1)-E2,4-oxadiazal-5-yllethyll-9-pentyl-
6,9-dihydro-5Hpyrrolol 1,3A]tgazolo[1,3-alpyrimidin-5mne 15

N
N/ i/uj[ />‘—Br

The title compound was prepared using procedures analogous to those described for Example

74. LCMS calculated for Cp3HasBiNzOx(M+H): 525.1; found 525.0, 527.0.

Example 99
7-bromo-3-(2-{3-[hydroxy(phenyl)methyl]-1,2,4-oxadiazol-5-y1} ethyl)-9-p entyl-6,9-dihydro-5H-
[1,2,4]triazolo[4,3-a]purin-5-one |

The title compound was prepared using procedures analogous to those described for Example

74. LCMS calculated for CpHaBrNgOs(M+H): 527.1; found 527.0, 529.0.
Example 100

T-brome-3-{2-[3-(2,5-difluorobenzyl)-1,2,4-o0xadiazol-5-yl]ethyl}-9-pentyl-6,9-dihydro-5H-
{1,2,4]triazole[4,3-a]purin-5-one
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The title compound was prepared using procedures analogous to those
described for Example 1NCY0057-500 (133161.00102) 74. LCMS
calculated for C221-12113rF2N802(MH): 547.1; found 547.1, 549.1.
ERamplesads PCT/US2007/071891
%%ﬁ%ﬁ;%{&&%é )(3 thienylmethy0-1,2,4-oxadiafol-5-yl]ethyll-6,9-d
,2,4]triaZolo[4;3-a]purin-5-one O N The tide compound was
prepared using procedures analogous to those described for Example 74.
LCMS calculated for C2G1172BrN802S(M+H): 517.1; found 517.1, 519.1.
10 Example 94 7-hrom % 1213-(1
[ tgz0l-5-yllethyl}-6,9-d1hydro-51-1pyrrOlo[3
,2-d][1,2,4]triazolo[4,3- a] yrim1din‘5-pne 9 I1H,/ NN\ ,1/j-Br The
title compound was prepared using p nalogous to those
described for Example 1572. LCMS Calela rBr
C241-12,51-1rNs02(M+1-), 537.1; found 587.1, 539.1. Example 95
7-bremo-9-pentyl-3-12-[3-(pyridine-2-ylmethyl)-1,2,4-oxadiazol-5-yllethyl}-
6,9-dihydro-511- [1,2,41triazolo[4,3-alpurin-5>gne triflumoacetate

The title compound was prepared using procedures analogous to those described for Example
74. LCMS calculated for CyyHapBrF.NgO,(M+H): 547.1; found: 547.0, 547.0.

Example 101
7-bromo-9-pentyl-3-{2-[3-(pyrimidin-5-ylmethyl)-1,2,4-oxadiazol-5-yl] ethyl}-6,9-dihydro-SH-
[1,2,4]triazolo[4,3-a]purin-5-one

k O
‘Ql o

N/k [ />—Br

The title compound was prepared using procedures analogous to those described for Example
74, 'HNMR (400 MHz, de-DMSO): & 9.06 (s, 1H), 8.74 (s, 2H), 4.20 (1, J = 7.6 Hz, 2H), 4.15 (s,
2H), 3.66 (t, J = 7.6 Hz, 2H), 3.41 (t, J= 7.6 Hz, 2H), 1.78 (m, 2H), 1.29 (m, 4H), 0.83 (m, 3H).
LCMS caleulated for CooHnBrNqOy(M+H): 513.1; found: 513.1, 515.1.

Example 102

7-bromo-9-butyl-3-{2-[3-(2-fluorobenzyl)-1,2,4-0xadiazol-5-yl]ethyl}-6,9-dihydro-5H-
[1,2,4]triazolo[4,3-a]purin-5-one
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INCY0057-500 (133161.00102) The title compound was prepared
using procedures analogous to those described for Example 74. LCMS
calculated for C211-122BrN902(M+11): 512.1; found: 512.1, 514.1. 5

Eaamnples®bs PCT/US2007/071891
- =23 -E2 4-oxadiazol-5-yl)propyl1-7-bromo-9-penly1-6,9-dih
I&Wi@&?%ﬁ%@ 0 [4,3-ahmrin-S- one The title compound was

prepared using procedures analogous to those described for Example
1074. LCMS calculated fpr C231-125ErN802(M+H): 525.1; found: 525.1,
5271 Example 97 E®/\(/N\o
7-bromo-3-(2-{34(4-m 1,34tki&zol-2-yOmethyll-1,2,4-oxadiazol-5-yll
ethyl)-9-penty1-6,9- dihydro-51-1.-[1;2,41{fiazq| o[4,3-a]purin-5-one The
title compound was prepared using p analogous to those
described for Example INCY0057-50443 ;?66‘:[02) 74. LCMS
calculated for C20H23BrN902S(M+H): 53%.\1§:nd: 532.0, 534.0.

Example 98
7-bromo-312-13-(2-methylben/y1)-1,2,4-oxadtiazol-5-yllethy11-9-penty1-6,
9-dihyitlkanh ki mRidn@ Wil HRZ QA AiBo3HILNARR BRBe AN those BRI for Example

AOTAYUDG WaG %@%pq{?grﬂési? \eIRsedures analagoyss tp those desciibed
for Example 74. LCMS calcllated for C231-12::BrNRO2(M+H): 525.1;

found 525.0, 527.0.
Example 103

3-[2-(3-benzyl-1,2,4-oxadiazol-5-ylethyl]-9-pentyl-7-(trifluoromethyl)-6,9-dihydro-SH-

[1,2,4]triazolo[4,3-a]purin-5-one
/N\
6]
[ j Nl*<_>\

§
7 "N
N, _ Wats
N N N

Step A: methyl 3-(3-benzyl-1,2,4-oxadiazol-5-yl)propanoate

/N\
o A
Butanedioic acid, monomethyl ester (4.0 g, 30.3 mmole) and CDI (5.40 g, 33.3 mmole) were
dissoled in anhydrous DMF (15 ml). After stirring the solution at room temperature for 3 hoﬁrs, (1Z)-
N'-hydroxy-2-phenylethanimidamide (5.0 g, 33.3 mmole) was added and the solution heated at at 90
°C for 20 hours. After evaporation of solvent, the residue was dissoled in EtOAc. The organic phase
was washed with water and brine, dried over Na2SO4. After filtration and evaporation of solvent, the
residue was purified by flash chromatogarphy on silica gel eluted with EtOAc/Hexane (25/75). The
purification gave 5.2 g (69.7%) of product as light yellowish oil. LCMS calculated for

Ci3HsN2O05(M+H): 247.1; found 247.0.
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10 Example 99
7-bromo-3-(2-13-1hydroxy(phenyl)methyll-E2A-oxadiazol-5-yllethyl)-9-pen
ty1-6,9-d1hydro-5H11,2,4ltriazolo14,3-alpurin-5-one The title
wompouseysas prepared using procedures analogous to thaserdssesieaset

AT @ggf@)@%ﬁ%aged for C271-12413rN803(MH): 527.1;

7-bromo-3-12-13-(2,5-dilluorobenzyl)-1,2,4-oxadiazol-5-yllethyll-9-pentyl-6
Spdind (8o Y127 vt biolmranpusirs-one 20 INCY0057-500

(133161.00102) \0 N RN The title compound was
prepared using procedures 090, those described for Example 74.
LCMS calculated for C221122BrF2N8 +H): 547.1; found: 547.0,
547.0. 5Example 101 OH

7-hromo-9-pentyl-3-{243-(pyrimidin-5-ylin€thyl)-1,2,4-oxadia/o1-5-yliethyl}-

6,9-diFydrokBlekl 4f 214t inzolehtyBidpurmisaiieyl)propanoate (5.2 g, 21.1 mmole) in
methanol (30 ml) was added 50 ml of IN NaOH. The mixture was stirred at room temperature for 2
hours. The mixture was adjusted to PH=3-4 under ice bath, and extracted with EtOAc (3x). The
combined orgaic phases were washed with water and brine, dried over Na,SO, and concentrated to

yield the desired product (4.8 g, 98%) as colorless oil. LCMS calculated for C2HisNOs(M+H):
233.1, found 233.0.

Step C: 3-(3-benzyl-1,2,4-oxadiazol-5-y)-N'-[(2E)-6-0x0-3-pentyl-8-(trifluoromethyl)-1,3,6,7-
tetrahydro-2H-purin-2-ylidene]propanohydrazide

The mixture of 3-(3-benzyl-1,2,4-oxadiazol-5-yl)propanoic acid (100.0 mg, 0.431 mmole),
(2E)-3-pentyl-8-(trifluoromethyl)-3,7-dihydro-1H-purine-2,6-dione 2-hydrazone (144.1 mg, 0.474
mmole), BOP (209.5 mg, 0.474 mmole) and triethylamine (0.120 ml, 0.861 mmole). in DMF (4 ml)
was stirred at room temperature overnight. The mixture was diluted with EtOAc¢ (100 ml) and washed
with water, then brine. The organic phase was dried over Na,SQ,, filtrated and concentrated to give
the desired product (220.1 mg, 98.6%) as yellowish oil. LCMS calculated for CayHasF3NsOs(M+H):
m/z =5192; found 519.2.

Step D: 3-[2-(3-benzyl-1,2,4-oxadiazol-5-ylethyl]-9-pentyl-7-(trifluoromethyl)-6,9-dihydro-5H-
[1,2,4]triazolo[4,3-a] purin-5-one
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NN N Br The title compound was prepared using procedures analogous to
those described for Example 1074. IHNMR (400 MHz, ck-DMSO0): 69.06

(s, 111), 8.74 (s, 2H), 4.20 (t, J= 7.6 Hz, 2H), 4.15 (s, 211), 3.66 (t, f=7.6
wa,280i)158044 (1"l = 7.6 Hz, 2H), 1.78 (m, 2H), 1.29 (m, 4H), Bc83u803d31)891

PN E) 2o ionvonziy 153 o <131

243-(2-fluorobenzyl)-14,4-oxadiazol-5-yljethylk6,9-di hyd ro-5H-
[1,2,4]triazolol.4,3-alp ) N%\ICYOO57-500 (133161.00102)

The title compound Wm using procedures analogous to those
described for Example 74. LCI\MIa d for

C211-121BrEN802(M+14): 515.1; foyng . 517.0. 5 Example 103
342-(3-benzy1-1,2,4-exadiayol-511)ethy]- Qﬁﬁ/?'-:?-(trifluoromethyl)-6,9-
dihydro-5H11,2,41triato1014,3-alpurin-5-gne 10Step A methyl
3-(3-benzyl-1,2,4-oxadiazol-5-yOpropanoat

The mixture of 3-(3-benzyl-1,2,4-0xodiazol-5-y1)-N'-[(2E)-6-0x0-3-pentyl-8-
(trifluoromethyl)-1,3,6,7-tetrahydro-2H-purin-2-ylidene]propanohydrazide (220.1 mg, 0.424 mmole)
in toluene (20 ml) was refluxed for 5 hours. After evaporation of solvent, the residue was purified by
preparative LCMS to yield the desired product (37.9 mg, 17.8%) as white solid. LCMS calculated for
CosHouFsNgO(M+H): 501.2; found 501.1.

Example 104
3-[2-(3-benzyl-1,2,4-oxadiazol-5-yDethyl]-7-cyclopropyl-9-pentyl-6,9-dihydro-5H-

" [1,2,4]triazolo[4,3-alpurin-5-one

The title compound was prepared using procedures analogous to those described for Example

103. LCMS calculated for CosHpoNsO,(M+H): 473.2; found : 473.1

Example 105
3-methyl-9-pentyl-7-[1-(trifluoromethyl)cyclopropyl}-6,9-dihydro-5H-[1,2,4]triazelo[4,3-
aljpurin-5-one

0

PN
N\N’}kN | N/}—&
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Butanedioic acid, monomethyl ester (4.0 g, 30.3 mmole) and CDI (5.40 g,

33.3 inmole) were dissoled in anhydrous DMF (15 ml). After stirring the

solution at room temperature for 3 hours, (12)-

Wb bylrosog22-phenylethanimidamicle (5.0 g, 33.3 mmole) wagad@deshandsor
[ 0 15 C for 20 hours. After evaporation of

Igg\%ﬁ!g&%giﬁgﬁ%%ﬁz issoled in EtOA0. The organic phase was

washed with water and brine, dried over Na2S0O4. After filtration and

evapdiistibls Srespeftsthievreditiing Wersqutssifiedopyfiadhretvisrrizadiaksrole

0n 'sifisergeloaltedwntnsBiodil exane (264, 35), Thepurification gaye 52,

%) t.as i llowish. ol ted for.C, 3

B R S TS R v B B et
Step B: 3-(3-benzyl-7,2,4-oxadiazol-5-Apropanoic acid 0 To a
EpmploAdf methyl 3-(3-benzy1-1,2,4-oxadiazol-5-yl)propanoate (5.2 g,
72,2 daneleydspngiinaaki30.apbny s, akded SO, o INMH, 3 Blffirin-5-one
mixture was stirred at room tempeyature for 2 5 hours. The mixture was
adjusted to PH=3-4 under ice\batt, arfll extrgcted with EtOAc (3x). The
combined orgaic phases Wené/ ashpd jw dter and brine, dried over
Na2S04 and concentrated toyield théldesired product (4.8 g, 98%) as
colorless oil. LCMS calculated for €121-113N203(M+H): 233.1, found
233.0. 10Step C:
3-(3-benzy1-1,2,4-oxadiazol-5-A-A11-1121)-6-0x0-3-pentyl-8-(trilluoromet
hy(-1,3,6,7- Ien-ahgldro-Zl-I-purin-2-ylidenelpro anohydrazide The
mixture ‘ot 5-CIBeHgy TS PeP A E AR RIS BrapEiD & e EBE figamele
38, A8 Mhialsraed for CisHisFaNOMH): 337.2; found : 337.1.
(2E)-3-penty1-8-(trifluoromethy0-3,7-dihydro-IH-purine-2,6-dione
Eahyiagpne (144.1 mg, 0.474 15 mmolc), BOP (209.5 mg, 0,474 mmole)

triethylamine 20 ml, 0.8 le). i 4 ml s stirred at
Rl S S ST
and washed with water, then lyrinejj Thegyorganic phase was dried over
Na2S04, filtrated and conce dtg five M8 desired product (220.1 mg,
98.6%) as yellowish oil. LerPSqeél d foPC23FI26F3N803(1VT-frH):
in/z = 5192; found 519.2.

The title compound was prepared using procedures analogous to those described for Example
32. LCMS calculated for C,sHyNeO(M+H): 317.2; found: 317.1.

Example 108
7-brome-9-pentyl-3-[2-(5-phenyl-1,3,4-o0xadiazol-2-yD)ethyl]-6,9-dihydro-SH-[1,2,4] triazel o[4,3-

a]purin-5-one
[
0]
o)

‘K_B\ “
7 "N
N, )
N N N

113



10

15

20

25

30

20 Step D:
3-12-(3-benzyl-1,2,4-oxadiazol-5-yOethyll-9-pentyl-7-(trifluoromethyp-6,9-
dthydro-5H[1,2,41triazolo[4,3-alpterin-5-one INCY0057-500

We26h£06702) O N PCT/US2007/071891
Jg%m%t,’{rs%gfas(}?iag%z%%l,ZA oxodiazol-5-y1)-1V-R2E)-6-0x0-3-penty

fluoromethyl)-1,3,6,7-tetrahydro-2H-purin-2-ylidene]propanohydrazide
(220.1 mg, 0.424 mmole) in toluene (20 ml) was refluxed for 5 hours. After
Seyap orator-of setvehiy thryesidetemaspurified by Spreparative LCMS to
yield the desired product (37.9 mg, %7.8%) aslite solid. LCMS

calculated for C231-12.1F3\RO2(M j#44ht 50 ound 501.1. Example

104  3-12-(3-b - N
enzyl-1,2,4-oxadia/01-5-ypetAy11-7-cyclopropyl-9-penty1-6,9-dihydro-51lI

- 10[1TReanitrinadioitBdatpdrin-Seonie) Bl bitancdididNicid, monomethyl ester (2.0 g,
15 mmol), benzotriazol-1-yloxytris(dimethylamino)phosphonium hexafluorophosphate (5.4 g, 12

mmol), N,N-diisopropylethylamine (3.8 mL, 22 mmol) and 4-dimethylaminopyridine (0.87 g, 7.2
mmol) in DMF (30 mL) was stirred at room temperature overnight. The mixture was quenched with
water and extracted with ethyl acetate three times. The combined organic layers were washed by
brine, dried over sodium sulfate, filtered and concentrated. The crude residue was purified by flash
column chromatography to yield the desired product (900 mg, 32.6%). LCMS calculated for
CipHisNOu(M+H): 251.1; found: 251.1.

Step B: Methyl 3-(5-phenyl-1,3,4-oxadiazol-2-yl)propanoate

<O
\ ONO/
N—N

Thionyl chioride (0.34 ml, 4.7 mmol) was added to the mixture of methyl 4-(2-
benzoylhydrazino)-4-oxobutancate (900 mg, 4 mmol), Pyridine (0.87 mL, 0.011 mol) in
tetrahydrofuran (20 mL) at room temperature. After stirring for 3 hours, the reaction mixture was
concentrated. The residue was mixed with toluene (20 mL) and refluxed overnight. The reaction
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. The residue was purified by flash

column chromatography to yield the desired product (600 mg, 72%). LCMS calculated for
C]2H13N203(M+H): 2331, found: 233.1.

Step C: 3-(5-phenyl-1,3,4-oxadiazol-2-y)propanoic acid

0
O
N—N
A mixture of methyl 3~(5-phenyl-1,3,4-oxadiazol-2-yl)propanoate (600 mg, 2.0 mmol) in 1 M
of aqueous NaOH (10 mL) and Methanol (10 mL) was stirred at room temperature overnight. The
reaction solution was adjusted to pH 5 and extracted with ethyl acetate three times. The combined

organic layers were dried, filtered and concentrated to yield the desired product (0.50 g, 83%). LCMS
calculated for C;H; N,O;(M+H): 219.1; found 219.1.
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The title compound was prepared using procedures analogous to those
described for Example 103. LCMS calculated for C25H29N802(M-H):
473,2; found: 473.1 ISExample 105 3-methy1-9-penty1-7-11-(tritlu
woumethsdyeyclop ropyl1-6,9-dihyd ro-511-f 1,2,4ltriazolo [4 @eT/us2007/071891
lpurin-5-one Q / N)C--11?11CF3 | Nr-N 1NCY0057-500 (133161.00102)
I$§§( ﬂﬂﬁggﬂﬁ}a%j@?&gzﬁrepared using procedures analogous to those
described for Example 32. IHNMR (400 MHz, de-DMSQ0): 5 4.22 (t, ,/ =
SEI0B: Wz{ (2P -2opd-nes v 1 8)0. T-180alindr @A prunindAB{isleBA By (St @i, 3 4ABYydiazol-
20.8% dpnaBidyadidleMS calculated for C[61120FIN60(M+H): 369.2; found:
269.1 5Example 106 o
7-(2,2-dff|uomeyelopropyl)-3-methyl-9-pentgl- -dfpydro-M-1-11,2,4]Iriazo
lo[4,3-alpurin-5-one \0 IIH NA'7\ The titlﬂ C/Phpo ngwas prepared using
| ose/}]é{cﬁlp’edrﬁor ample LCMS calculated
H). 337,2; fouad : 337.1.10 Example 107

procedures analogous
for C151-119E2N60(

The mixture of of 3-(5-phenyl-1,3,4-oxadiazol-2-yl)propanoic acid (500 mg, 20 mmol), (2E)-
3-pentyl-3,7-dihydro-1H-purine-2,6-dione 2-hydrazone (480 mg, 0.0020 mol), benzotriazol-1-
yloxytris(dimethylamino)phosphonium  hexafluorophosphate (980 mg, 22 mmol), 4-
dimethylaminopyridine (100 mg, 10 mmol), and N,N-diisopropylethylamine (0.73 mL, 42 mmol) in
DMF (30 mL) was stirred at room temperature overnight, The mixture was quenched with water and
extracted with ethyl acetate three times. The combined organic layers were washed by brine, dried
over sodium sulfate, filtered and concentrated. The crude residue was purified by flash column
chromatography to vyield the desired product (485 mg, 48.5%). LCMS calculated for
Ca1HsNsOy(M+H): 437.2; found 437.2.

Step E: 9-pentyl-3-[2-(5-phenyl-1,3,4-oxadiazol-2-yl)ethyl]-6,9-dihydro-5H-[1,2,4] triazolo 4, 3-

afpurin-5-one

The mixture of N'-[(2E)-6-0x0-3-pentyl-1,3,6,7-tetrahydro-2H-purin-2-ylidene]-3-(5-phenyl-
1,3,4-oxadiazol-2-yl)propanchydrazide (485 mg, 1.11 mmol) in toluene {50 mL) was heated to reflux
overnight. The mixture was concentrated to yield the desired product (310 mg, 66.7%). LCMS
calculated for C; HysNsO,(M+H): 419.2; found 419.2.

Step F: 7-bromo-9-pentyl-3-[2-(5-phenyl-1,3,4-oxadiazol-2-yl)ethyl]-6,9-dikydro-5H-
[1,2,4]triazolo[4,3-a]purin-5-one
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7-(1-11) droxycyclopropyl)-3-methy1-9-penty1-6,9-dik
dro-5H-[1,2,4]triazolo[4,3-alpurin-5-one The title compound was
prepared using procedures analogous to those described for Example

woo k5045 calculated for C15H2IN602(M+11): 317.2; foungtBddadoror1s91
e 108 7-6 ro mo-9-p

Exam

I&ﬁw%”[f%(méﬁwoiﬂgh exadiazol-2-ypethyl] -6,9-
dillydro-5H-[1,2,4]Iriazol alpurin-5-one 20 INCY0057-500 (133161.00102)
Step A' methyl 4-(2-benz fhzino)-61-oxobutanoate The mixture of
benzhydrazide (1.5 g, 1 , butanedioic acid, monomethyl ester
(2.0 g, 5 15 mmol), benzotriazol-1-ytexytri dimgthylamino)phosphonium
hexafluorophosphate (5.4 g, 12 mmoly-N; propylethylamine (3.8
triL, 22 mmol) and 4- dlrnethylamlnoﬂﬂwﬁllm '537‘& 7.2 Immo’) in DMF
(30 mL) was stirred at room temperature oyernight. The mixture was
guenched with water and extracted with ethy] acetate three times. The
combined organic layers were washed by brine, dried over sodium sulfate,
filteral and concentrated. The crude residue was purified by flash
10column chisomatographydoyyieln theaesired pradkat L908ngs, 8 G Ue)-5H-
h—@ﬂﬂ\é@oﬁﬁl%ﬂiﬁ-ﬁ e I@w@@%@mﬂa r?ﬁ%rﬁustfau&%%%&ngstﬁ@ Binol)

Mﬁﬁ'ﬂ%ésm’ab \evgsy sttrré‘& %%( ?(g l’%zgn Olrgxe Q%%&gnomlxgnly was concentrated and the

residue was purified by preparative LCMS to give the desired product. LCMS calculated for
CoHnBrNzOx(M+H): 497.1; found: 497.1.

Example 109
3-[2-(5-benzyl-1,3,4-oxadiazel-2-yDethyl]-7-bromo-9-pentyl-6,9-dihydro-SH-{1,2,4]triazolo[4,3-

/N\
SR
' 0
/ N
N/J\N

a]purin-5-one

/>——Br

The title compound was prepared using procedures analogous to those described for Example
108. 'HNMR (300 MHz, CD,0OD): § 8.18 (d, J = 7.2 Hz, 1H), 7.3 (m, 4H), 4.34 (m, 2H), 3.78 (m,
2H), 3.64 (m, 2H), 3.52 (m, 2H), 1.89 (m, 2H), 1.39 (m, 4H), 0.92 (m, 3H). LCMS calculated for
CpoHouBrN;Oo(M+H): 511.1; found: 511.1, 513.1.

Example 110
N-[(7-bromo-5-0x0-9-pentyl-6,9-dihydro-5H-[1,2,4]triazolo[4,3-a]purin-3-yl)methyl|benzamide
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ISThionyl chloride (0.34 mL, 4.7 rnrnol) was added to the mixture of
methyl 4-(2- benzoylhydrazino)-4-oxobutanoate (900 mg, 4 inmol),
Pyridine (0.87 naL, 0.011 mol) in tetrahydrofuran (20 mL) at room
wanperatuiss After stirring for 3 hours, the reaction mixture was/us2007/071891
oncentrated, The residue was mixed with toluene (20 inL) and refluxed
I@&gﬂ?& tsuloh(és?elg(]:t%(ﬁﬁ as diluted with water and extracted with ethyl
acetate three times. The combined organic layers 20 were dried with
sodium sulfate, filtered, ongentrated in vacua. The residue was
purified by flash column raphyqto yield the desired product (600
mg, 72%). LCMS calculated for C1 y \12D3(M+H): 233.1; found:
233.1. Step C: 3-(5-phenyl-1,3,4-axadiazolR-Aprepanoic acid 0 OH 25N
-N A mixture of methyl 3-(5-phenVI-118,4-Bxadiazol-2-yl)propanoate
(600 mg, 2.0 mtnol) in 1 M of aqueous NaQH (10 mL) and Methanol (10
mL) was stirred at room temperature overnight. The reaction solution was
adjusted to pH 5 and extracted with ethyl acetate three times. The
combined organic layers were dried, filtered and concentrated to yield the
desired product (0.50 g, 83%). LCMS 30calculated for C1 il-lIN203(M+H):
Sspd Lokl A s Yo INCY 80572800 (P36 TGt o3l -purin-2-
yatesAPLIREYBloxbBenty1-1,3,6,7-letrahydro-211-purin-2-ylidene7-3-1
.5-phenyl-1,3,4-oxadiazol- 2-Apropanohydrazige OHN - NHNN i ik.,!l ,:i., ON

N j\ H 'ﬁ\j\ | N/>
N. =
~ N

The mixture of (2E)-3-pentyl-3,7-dihydro-1H-purine-2,6-dione 2-hydrazone (0.50 g, 0.0021
mol), N-carbobenzyloxyglycine (0.49 g, 0.0023 mol), benzotriazol-1-yloxytris(dimethylamino)-
phosphonium hexafluorophosphate (1.0 g, 2.3 mmol) and triethylamine (0.59 mL, 0.0042 mol) in
DMF (20 mL) was stirred at room temperature overnight. The reaction mixture was diluted with

10 EtOAc and washed with water (4x) and brine (1x). The aqueous was extracted with EtOAc (2 x).
The combined organic layers were dried (MgSO,) and concentrated to give the desired product (1.30
g, 86%). LCMS calculated for CyoHyeN;O4,(M+H): 428.2; found 428.2.

Step B: benzyl [(5-oxo-9-pentyl-6,9-dihydro-5H-[1,2,4]triazolo[4, 3-a]purin-3-y)methyljcarbamate

o’
O ””%&&
N\N/J\N N/

15
The solution of benzyl 2-ox0-2-[(2E)-2-(6-0x0-3-pentyl-1,3,6,7-tetrahydro-2H-purin-2-
ylidene)hydrazinolethylcarbamate (0.60 g, 0.84 mmol) in toluene (30 mL) was refluxed overnight.
M+H = 410.1. The product was precipitated from the reaction mixture and filtered to give the desired
product (300 mg, 87%). LCMS calculated for CaoHauN,O:(M+H): 410.2; found: 410.2.
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| OL. The mixture of of 3-(5-phenyl-1,3,4-oxadiazol-2-yl)propanoic
acid (500 mg, 20 nunol), (2E)- 53-penty1-3,7-dihydro-1H-purine-2,6-dione
2-hydrazone (480 mg, 0.0020 mol), benzotriazol-1- ylo xy (dimethy lami
wo pimsqbe nium hexafluorophosphate (980 mg, 22 mmolpdyus2007/071891
' ini idi 00 mg, 10 mmol), and N,N-diisopropylethylamine
1%@?&@%}%@?2%% 1[31(?& E1 (30 inL) was stirred at room temperature
overnight. The mixture was quenched with water and extracted with ethyl
acetate three times. The combined organic layers were washed by brine,
Shrietl L Qoversodivipsylfate /fijieretiidnd Joncentradteth ihe eridervesidide
was purified by flash column ﬁl‘womato aphy to yield the desired product
(485 mg, 48.5%).LCMS calculét§a>fgr 11H125N803(M+H): 437.2; found
437.2.  Step F.: VTS
9-penty1-3-12-(5-pheny1-1,3,4-oxdtiazwl-2yOethyll-6,9-dayd
0-5H-17,2,41triazolo[4,3- 15alpunit:-&+0 The mixture of
N'-[(2E)-6-0x0-3-pentyl-1,3,6,7-tetrahydra-2H-purin-2-ylidene]-3-(5-phenyl
1,3,4-oxadiazol-2-yl)propanohydrazide (485 mg, 1.11 nunol) in toluene (50
mL) was heated to reflux o ight. The mixture w ntrated to yiel
e L
Yoot sRige (9 £) 043 820N dtims g 20gpby aed 1 ml of conc. HCL was added
194 dmo: peniit-84 2t Bashiekyluidd, 28 §2hHidz0l-Ry© g4 6i 8- dityipdr 9as
fakd BisholiiazoiaftSoalpbtendyRen NG RRI(DOM (A 33361 . 00382 culated
fglg@zrﬁjgg%@@j%-)p%y;ﬁ%ﬁ[gﬂ@henyl-l,3,4-oxadiazol-2-yOethyII-6,9-dihyd
ro-5H-

Step D: N-[(5-0x0-9-pentyl-6,9-dihydro-SH-[1,2,4]triazolo[4, 3-a]purin-3-y)methyl]benzamide

O
: HN‘}N&%
N‘N/J\N N/

The mixture of 3-(aminomethyl)-9-pentyl-6,9-dihydro-5H-[1,2,4]triazolo[4,3-a]purin-5-one
hydrochloride (160 mg, 0.51 mmol), [B] benzoic Acid (0.069 g, 0.56 mmol), benzotriazol-1-
yloxytris(dimethylamino)phosphonium hexafluorophosphate (0.25 g, 0.56 mmol) and triethylamine
(0.21 mL, 1.5 mmol) in DMF (10 mL) was stirred at room temperature overnight. The reaction
mixture was purified by preparative LCMS to yield the desired product (150 mg, 77%). LCMS
calculated for Ci9H2:N,O0.(M+H): 380.2; found: 380.2.

Step E: N-[(7-bromo-5-0x0-9-pentyl-6,9-dihydro-5H-[1,2,4]triazolo[4, 3-a] purin-3-
vimethyl]benzamide
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[1,2,4]triazolo[4,3-a]purin-5-one (53 mg, 0.13 mtnol) and
N-brotnosuccinimide (34 mg, 0.19 mmol) in THF (20 mL) was stirred at 70
C for 1 hour. The reaction mixture was concentrated and the 5residue was
purified by preparative LCMS to give the desired product. LCMS

calculated for C2 |f1228 1-1): 497.1; found: 497.1. Example
109

3-12-(5-benly1-1,3,4- oxadlazolHﬁI -7 ramo-9-pentyl-6,9-dihydrO-
5H11,2,41triazolo [4,3- 10a]purin- mé title compound was

prepared using procedures analogons toy 0 described for Example

108. "HNMR (300 MHz, CD30D): 8 8.18 (d, J= 7.2 Hz, 1H), 7.3 (in, 4H),

4.34 (n, 2H), 3.78 (m, 2H), 3.64 (n, 211), 3. 2 (m, 2H), 1.89 (in, 2H), 1.39

(in, 4H), 0.92 (m, 311). LCMS calculated for$5C22H24BrN802(M+H):

511.1; found; 511.1, 513.1. Example 110

N4 (7o bramo-50x0:9- pe nti-B5B by pirasb b D1dinR W)-Tiazolo! [did<ad[4,3-a]purin-3-

yl)nBH{3'zﬂb§n¥£)fm?et Hl%@é@%]ﬂ&) INE¥Q98 £19Q0 5%@'&%@;&%@&&%&1@(0 076 ¢,

enrﬁ 2-0X0-2- -2-(6-0x0- B%pentyl 1, Tg , 7-tetrahydro-2H-purin-2-

e)ﬁ%?ﬁ? WSIgﬁ%ﬁf%gl%%t e reaction mixture was concentrated and

5 purified by preparative LCMS. LCMS calculated for C;9H, BrN;O,(M+H): 458.1; found: 458.0,
460.0.

Example 111
N-[(7-bromo-5-0x0-9-pentyl-6,9-dihydro-5H-[1,2,4]triazolo[4,3-a]purin-3-yl)methyl]acetamide

A jI

7N N

N\ — | />_Br
NJ\N N

The title compound was prepared using procedures analogous to those described for Example

110. LCMS calculated for C;,H;oBrN,O,(M+H): 396.1; found: 396.0, 398.0.

10

Example 112
15 3-(1-benzoylpiperidin-4-yl)-7-bromo-9-pentyl-6,9-dihydro-5H-[1,2,4]triazolo[4,3-a]purin-5-one

O

%

/>—Br
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IN,ONNNN 5 The mixture of
(2E)-3-penty1-3,7-dihydro-111-purine-2,6-dione 2-hydrazone (0.50 g,
0.0021 mol), N-carbobenzyloxyglycine (0.49 g, 0.0023 inol),
benzotriazol-1-yloxytris(dimethylamino)- phosphonhan
hexafiudto phozphdtea Pergied Bimerusijed st riesihgtaning ot . 9cinteddoo G4 ample
110MatMB QM cGIME) masstisred.ah reom tempesaturs pvernight. The
reaction mixture was diluted with 10 Etake and washed with water (4x)
and brine (1x). The aqueous was extracted with EtOAc (2 x). The
Exaggisdiked organic layers were dried (MgS04) and concentrated to give
5  3-[3tiemdesirdc grodideiZol-801 pr &9YD) - btoM&SIopdatyiéeddiay dro-5H-
[1,2%3%?1\'19 +H).428.2; found 428.2. The solutic_)n of benzyl
2-0x0-2-|(2E)-2-(6-0x0-3-penty1-1,3,6,7-tetrahydro-2H-purin-2-
ylidene)hydrazinole ar 0.60 g, 0.84 nunol) in toluene (30 naL)
was refluxed overni =1Nks 410-1The rodg'ct was precipitated from
the reaction mixture and filtered to give i product (300 mg,
87%). LCMS calculated for C20H24N703(M-1H); 4>J.‘DBZ; found: 410.2.
INCY0057-500 (133161.00102) Step ;N N~ N
3-67ethyl)-9-pentyl-6,9-dihydro-51171,2,4firiazglo[4,3-ajpurin-5-one
hydrochloride To the solution of benzyt
[(5-0x029-pentyl-6,9-dihydro-5H-[1,2,41]triazolo[4],32alpurin23- 5
yl)methyllearbamate (0.30 g, 0.73 mmol) in methanol (20 mL) and 1 mL of
contSHEA SRBRCUHLEY PEOSEE /S Bhprar T eTHal paiLRe Wosis dsprakeh iahaample
72. 3ANASt 1302 for3 bDLD): The reaation) Miztute wassiitered) tBrougheeglitelo (, J =
nd co trate ield t Si roduct (21 92%). L.C
I R S e A AT (s T e TR
calcgjpted for Cp3HysBrNgO,(M+H): 525.1; found: 525.1, 527.1.
3-(aminomethyl)-9-penty126,9-dihydro-511[1,2,4]triazolo[4,3-a]purin-5-on
Exa%f)% rqchloride (160 mg, 0.51 minol), [Il] benzoic Acid (0.069 g, 0.56
mmol), benzotriazol-1- yloxytris(dimethylamino)phosphonium
2o RERE G TS g i i Ho AR & amine 15 (0.2 inL,
1.5 mmol) in DMF (10 ml.) was stirted at room temperature overnight. The
reaction mixture was purified hy. ive LCMS to yield the desired
product (150 mg, 77%). LCM$ calcul tegdfoBrC12F122N702(M+H): 380.2;
found: 380.2. Step E: N" °N" N
N21(7-bromo-5-ox0-9-penty1-6,9-dihydro-5H-11,2,47triazoloj4,3-aku3-

15
Step A: 2-(methylthio)-3-pentyl-3,7-dihydro-6 H-purin-6-one

N
O

S N

To a solution of 3-pentyl-2-thioxo-1,2,3,7-tetrahydro-6H-purin-6-one (13.0 g, 54.6 mmol) in
20 2 M of sodium hydroxide in water (250 mL) was added dimethyl sulfate (6.2 mL, 66 mmol), and the
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20 yOmethyllbenzamide To the solution of
N-[(5-0x0-9-penty1-6,9-dihydro-5H11,2 4]triazolo [4,3-a]purin-3-
yemethyl]benzamide (0.11 g, 0.28 mmol) in THF (10 mL) was added
N-Bromosuccinimide (0.076 g, 0.42 mmol) . The mixture was stirred at 70
reac@fomikthigur aTHereé attionnrixrsretwad e dheentreteduantzspurifiedey acid. The

Wﬂﬁﬁ%lk@%&yﬁﬁt%&)ﬁ@lﬁmmgﬂﬁe@@bﬁ BN Z02MMAPHDB11 10 give the
4 . .
dwﬁ%f ot S o A o BN O Mty 2 4 o 251,

)methyl]acetamlde 10 The title compound was prepared using

StepBOTedres analogpus)io-thosegdascrited for Example 110. LCMS
calculated for C14H19BrN702(M+H);396.1; found: 396.0, 398.0. Example

112 H
153-(1-benzoylpiperidin-4-y1)-7-brymo- -B;nty1-6,9-dihydro-5H11,2,0riaz
olo[4,3-a]purin-5-one The tit nNnd was prepared using

procedures analogous to those described for Example 110. LCMS

calculated for C23H2713rN702(M+H): 312.1; found: 512.1, 514.1.

Example 113

5313-(3-benzyl-1,2,4-oxadiazol-5-y1)propyl]-7-bromo-9-pentyl-6,9-dihydr

o-SHNiki Atz 9leh 3-2lpE iR %1@8rin-6-one (5.0 g, 0.020 mol) was mixed with 100
ml of 28% ammonia hydroxide in a seal tube. The mixture was stirred at 100 °C for 4 days. After

cooling to room temperature, the solid was filtered and dried to yield the desired product (3.0 g, 68%).
LCMS calculated for CoH;({NsOM+H): 222.1; found: 222.1.

Step C: 1-amino-2-imino-3-pentyl-1,2,3,7-tetrahydro-6 H-purin-6-one

H

H2N\ij:N
| )

HN)\N N

A solution of 2-imino-3-pentyl-1,2,3,7-tetrahydro-6h-purin-6-one (750 mg, 3.39 mmol) and
18 m of hydrazine in water (30 ml) was stirred at 150 °C for 30 min on a microwave reactor. The
reaction was diluted with water and extracted with ethyl acetate three times, dried with sodium
sulfate, filtered, and concentrated in vacuo to yield the crude product for next step without further

purification. LCMS calculated for C;oH;7NsO(M+H): 237.1; found: 237.2.

Step D: 4-pentyl-1,4-dihydro-9H-[1,2,4]triazolo[ 1,5-a]purin-9-one

H
/N\N/ﬁj:N
<N/)\N L2

The mixture of 1-amino-2-imino-3-pentyl-1,2,3,7-tetrahydro-6H-purin-6-one (0.10 g, 0.4

121



10

15

20

The title compound was prepared using procedures analogous to those
described for example 72. ITHNMR (300 MHz, CD30D): 67.24 (m, 5H),
4.31 (t, J = 6.8 Hz, 2H), 3.97 (s, 2H), 340 (t, J = 106.8 Hz, 2H), 3.03 (t, J =
W@ 2olw/Bbbps2.33 (m, 2H), 1.88 (m, 2H), 140 (m, 4H), 0.92 (e Bid324¢@d4 01
I r IN802(M+H): 525.1; found: 525.1, 527.1. Example
Iﬁ%%ﬁ%ﬁ&ﬁ%ﬁﬁﬁﬁﬁ-dihydro-9H11,2,4]triazo|o[1,5-a]purin-9-one 15
Step A: 2-(methylthio)-3-pentyl1-3,7-dihydro-6H-purin 6-one To a
repplititd ehE-pranfygethiorb- 102 tetratiidioab HoiGifret daers( 131 gaction
i5dnGermm alnier20@dMndfisadid roy hygeaideliovsate kb Ganiksiredag @iddaed mg,
dimethyhsulfatedbss ol 06 snnel). and the feastion mixture was stirred at -
room temperature for lhour, then neutralized with acetic acid. The
éprecipitate was collected by filtration and recrystallized from ethyl
LR tad RISOEP (A (o YRETRE dealV8BIAT s 5§ 40%). LCMS
calculated for ClIH171\140S(M+H)253.1; found: 253.1. 5Step B: 2-im
no-3-penty1-3,7-dihydro-6H-py qr%@ﬂ\l
2-(Methylthio)-3-penty1-3,7-di§;dko- -gurfi-6 one (5.0 g, 0.020 mol) was
mixed with 100 ml of 28% ammonia hydroxide.in a seal tube. The mixture
was stirred at 100 C for 4 days. Aftercooling to room temperature, the
solid was filtered and dried to yield the~desired product (3.0 g, 68%).
10LCMS calculated for C101416N50(M#H): 222.1; found: 222.1 Step C:
1-ammpdz- Aiter 3rpepii-1 2dhmtesrahytiadbldinus ankane o f salution o7
PESD B RSN e 208) (IEURIY AR B0 RUAD-GrONG | (20 (1Y ’m%lggt r, The
mmol) and 15 18 m of hydrazine in water (30 ml) was stirfed at 150 C for
IR O A Thitrowdvre S8tor. B FERCH B RS et B It Wb PHRg e
T&Mratretiivith enyr aeterieln foas el driddiinal sdeid st fHtSNHAMHD:
3aht concensratexd.in vacuo to yield the crude product for next step without
further purification. LCMS calculated for C101417N60(M+H): 237.1; found:

FRRhiG 115
3-methyl-9-pentyl-7-(1,3-thiazol-4-yl)-6,9-dihydro-5H-[1,2,4] triazolo{4,3-a]purin-5-one

0
H

>/\N N N

N ;\/’:ﬁ NMJS

The title compound was prepared using procedures analogous to those described for Example 32.
LCMS calculated for C,sH;sN,0S (M+H): 344.1; found: 344.1

Example 116

7-bromo-9-pentyl-3-[2-(3-pyrazin-2-yl-1,2 4-oxadiazol-5-yDethyl]-6,9-dihydro-5H-

[1,2,4]triazolo[4,3-a]purin-S-one trifluoroacetate
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20Step D: 4-pentyl1-1,4-dihydro-9H-[1,2,4]triazolo[1,5-a]purin-9-one The
mixture of 1-amino-2 mino-3-pentyl1-1,2,3,7-tetrahydro-6H-pu n-6-one
(0.10 g, 0.4 INCY0057-500 (133161.00102) mmol) and ethyl orthoformate
o lrio7/3&emsnol) was stirred at 100 00 for 6 hours. The reachion/Rbsiiver1so1

ﬂg%%ﬁ@gﬂ%@@%@ 1@ rified by preparative LCMS to yield the desired

MS calculated for CiiHitN60(M+H): 247.1; found:
247.1. 5Step E:

2-bromo-4-pentyl-1,4- dl@' o- 9H11 2,47triazolo[1,5-alpurin-9-one
To the mixture of N

4-penty1-1,4-dihydro-911- [T 2,4Fqzolo[1,5-a]purin-9-one (19 mg, 0.077
mmol) in tetrahydrofuran (0 mL) w dde N- Ip‘romosuccmlmlde (20 mgq,
0.12 mol) at rt. The mpgtupge was stirreg’a our The mixture was
concentrated and pur\:f Q%reparatlwe’f@,g to yleld the desired
product (3.10 mg, 12. 4‘%) LCMS calculatedlfor C111-114BrN60(M-4-H):
325.0; found: 325.0, 327.0. Example 115 3-me thy1-9-p entyl-7-(1
,3-thiazol-4-y1)-6,9-dihydro-51I-[1,2,4]triazolo[4;3-a]purin-5-one 15 The
title compound was prepared using procedures analogous to those
describhedtforoEramptes3zriaMe g afewtteth il ©150 TdSNFAO Be(MitExample
73A41AMR @l 844 dL-BOrgexsasspked U6 1.9 Hz, 1H), 8.36 (dd, J=1.9, 5.0 Hz, 1H), 7.62
(dd, J=1.9, 8.2 Hz, 1H), 421 (t,J = 7.1 Hz, 2H), 3.77 (t, J = 7.1 Hz, 2H), 3.56 (1, J= 7.1 Hz, 2H),
1.79 (m, 2H), 1.29 (m, 4H), 0.83 (m, 3H). LCMS caleulated for CsH;sBrN,,0, (M+H): 499.1; found:
499.1

Example 117
7-bromo-9-pentyl-3-[2-(3-pyridin-3-yl-1,2,4-0xadiazol-5-yl)ethyl]-6,9-dihy dro-5H-

[1,2,4]triazolo[4,3-a]purin-5-one trifluoroacetate

The title compound was prepared using procedures analogous to those described for Example
72. "HNMR (300 MHz, CD;0D): § 9.27 (s, 1H), 8.75 (m, 2H), 4.33 (t,J = 8.1 Hz, 2H), 3.92 (t, J=
8.1 Hz, 2H), 3.64 (1, J=8.1 Hz, 2H), 1.89 (m, 2H), 1.39 (m, 4H), 0.90 (m, 3H). LCMS calculated for
CoHpoBrNO, (M+H): 498.1; found: 498.1

Example 118

7-bromo-9-pentyl-3-[2-(3-pyridin-2-yl-1,2,4-0xadiazol-5-yl)ethyl]-6,9-dihydro-5H-

[1,2,4]triazolo[4,3-a]purin-5-one trifluoroacetate
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7-bromo-9-penty1-342-(3-pyrazin-2-yl-1,2,4-ox adia/
ol-5-ybethyll-6,9-dihydro-511- [1,2,4]triazolo [4,3-alpurin-5- one
trifluoroacetate INCY0057-500 (133161.00102) O N N,r Br OH N 'N
wbeditiaswompound was prepared using procedures analogausrioginse71891
Im&%%égré@%%@g IFINIMP (300 MHz, de-DMS0): 6 8.78 (id, j=

9'Hz, 1H), 8. 1.9, 5.0 HZ, 1H), 7,62 (dd, J= 1.9, 8.2 Hz, 1H),
4.21 (t,/ = 7.1 Hz, 211), 3.77 (t, J= 7.1 Hz, 241), 3.56 (t,J= 7.1 14z, 2H),
51.79 (m, 2H), 1.29 (in, @\8{ (m, 311). LCMS calculated for

1 X

C191119BrNi002 (M+1 gund: 499.1 Example 117

7-bromo-9-p N
enty1-3-[2-(3-pyridin-3- y1@1 2,4-oxadiaxol- 5 pekpyl] -6,9-dihydro-511-
10[1,2,4] triazolo[4,3-& -5-one tri O/I\ac tape-p; The title

compound was preparé us?#g proceduives ghaldgous to those described
for Example 72. INMR (300 Milz, CD30D): €9.27 (s, IH), 8.75 (m, 2H),
4.33 (t,J=8.1 Hz, 211), 3.92 (t, J=

The title compound was prepared using procedures analogous to those described for Example
72. '"HNMR (300 MHz, d-DMSO): § 8.68 (S, 1H), 7.95 (m, 2H), 7.53 (m, 2H), 4.15 (m, 2H), 3.72
(m, 2H), 3.50 (m, 2H), 1.74 (m, 2H), 1.24 (m, 4H), 0.78 (m, 3H). LCMS calculated for C,oH2BrN:O,
(M+H): 498.1; found: 498.1

Example 119
7-bromo-9-pentyl-3-[2-(3-pyridin-4-yl-1,2,4-oxadiazol-5-yl)ethyl]-6,9-dihy dro-SH-

[1,2,4]triazolo[4,3-a]purin-5-one trifluoroacetate

The title compound was prepared using procedures analogous to those described for Example
72. 'HNMR (300 MHz, d-DMSO): § 8.77 (d, J= 5.5 Hz, 2H), 7.89 (d, J = 5.5 Hz, 2H), 4.20 (t, J =
8.3 Hz, 2H), 3.77 (t, J= 8.3 Hz, 2H), 3.56 (1, /= 8.3 Hz, 2H), 1.78 (m, 2H), 1.28 (m, 4H), 0.82 (m,
3H). LCMS calculated for CyoHzoBrNoO, (M+H): 498.1; found: 498.1

Example 120

7-bromo-9-pentyl-3-{2-[3-(2-thienyl)-1,2,4-oxadiazol-5-yl)ethyl]-6,9-dihydro-5H-
[1,2,4]triazolo{4,3-a]purin-5-one
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158.1 Hz, 211), 3.64 (t, J= 8.1 Hz, 2I-1), 1.89 (m, 211), 139 (m, 4H),
0.90(m, 311"). LCMS calculated for C.20142013rN902. (M+H): 498.1;
found: 4.98.1 Example 118
wdsomastepenty1-342-(3-pyridin-2-y1-1,2,4-oxadiazol-5-ypaibyl:&:Qrgihyse1
&@Hzgg%g éf_)] triazolo[4,3-a]pu ri n-5-one trifluoroacetate

4557° (5 %@R 00102) OH/Br NC The title compound was
prepared using procedures analogous to those described for Example 72.
IHNMR (300 MHz, (16- J S0),68.68 (S, 111), 7.95 (m, 214), 7.53 (in,
211), 4.15 (m, 2H), 3.72°@ ), 3,50 (m, 2H), 1.74 (m, 211), 1.24 (in,
411), 0.78 (m, 311). LCMS ca%u ted for 6201 12013rN902 5(M+H):
498,1; found: 498.1 Example 119
7-bromo-9-penty1-3-[2-0-pyridin-4- \-1/, 4- xa)dmol-S-yIlethyll-6,9-dihy
dro-5H[1,2,4]triazoloR3-alpurin-5-olleNrllligrodteta te 10 The title
compound was prepared using procedures~analogous to those described
for Example 72. IHNMR (300 MHz, d6-DMSQ): 68.77 (d, J= 5.5 Hz, 211),
7.89 (d,./- 5.5 Hz, 2H) 4.20 (t,,T= 1583Hz 2 4) 3.77 (t, 1= 8.3 Hz, 211),
3.56 (},J=8.3 Hz 1785Z 211

BriigeT

0.82 S
calcula i fo 018%114‘5 i\‘}ﬁ?ﬁ ¢ Bf§§3 ar% oy PhesYe e SN

72. "HNMR (300 MHz, d-DMSO): & 7.85 (dd, J = 1 3, SOHZ 1H), 774 (dd,J=1.3,4.0 Hz, 1H),
7.22 (dd, J=5.0,4.0 Hz, 1H), 4.20 (t, J= 6.8 Hz, 2H), 3.73 (t, J = 6.8 Hz, 2H), 3.49 (t, /= 6.8 Hz,
2H), 1.79 (m, 2H), 1.28 (m, 4H), 0.82 (m, 3H). LCMS calculated for C;oH;sBrNgO,S (M+H): 503.1;
found: 503.1.

Example 121
3-(1,3-benzodioxol-5-ylmethyl)-7-bromo-9-pentyl-6,9-dihydro-5H-[1,2,4]triazolo[4,3-a] purin-5-

one

)\ | />~Br

The title compound was prepared using procedures analogous to those described for Example
35. "HNMR (400 MHz, CD;0D): 0 6.83 (s, 1H), 6.78 (dd, J = 2.1, 7.5 Hz, 1H), 6.70 (dd, J=2.1,7.5
Hz, 1H), 4.53 (s, 2H), 431 (m, 2H), 1.88 (m, 2H), 1.28 (m, 4H), 0.90 (m, 3H). LCMS calculated for
CioHsBrNsO5;(M+H): 458.1; found: 459.1, 461.1.

Example 122
7-bromo-9-pentyl-3-pyrimidin-5-yl-6,9-dihydro-5H-[1,2,4}triazolo[4,3-a]purin-5-one
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Example 120
7-brom0-9-penty1-3-12-[3-(2-thieny1)-1,2,4-Oxadia/01-5-y
Dethy11-6,9-dillydro-51120[1,2,4]triazolo[4,3-a] purin-5-one INCY0057-500
W3 2ib61506:502) The title compound was prepared usipgPUSsELirass1
I 0 ibed for Example 72. 'HNNIR (300 MHz, (4-DM
W@Sﬂ%ﬁ[’}?ﬁﬁ@fg Hz, Ill), 7.74 (dd, J = 1,3, 4.0 Hz, 1H), 7.22 (dd,
I=5.0,4.0Hz, 111), 4.20 (t, J= 6.8 llz, 2H), 3.73 (t, .J= 6.8 Hz, 214), 3.49
(t,1 6.8 Hz, 52H), 1.79 (n, 2H){ T8 (rn, 4H), 0.82 (n, 3H). LCMS
calculated for C:91-119BrNsO : 503.1; found: 503.1. Example 121
3-(1,3-benzodioxol-5-yImethy0-7xbrokag-g-penty149-dihyd
ro-511141,2,41trlazolo[4,3- alpumn;’\é- 1Qope-Br  The title compound was
prepared using procedures analdgous tothose described for Example 35.
IHNMR (400 1Valz, C1)30D): 66.83 (s lll), 6.78 (dd, J' 2.1, 7.5 Hz, 1H),
6.70 (dd, J = 2.1, 7.5 Hz, 1H), 4.53 (s, 211), 4.31 (n, 211), 1.88 (in, 211),
1.28 (n, 4H), 0.90 (in, 311) LCMS calculated for
ISC191119BrN603(M+H): 1: found: 459.1,461.
bromo A A ek Sy ey BRI e
16rintBUgR&300 MAz, d-DMSO): 6 927 (s, 1H), 9.11 (s 2H), 4.34 (1, J = 6.9 Hz, 2H), 3.38 (br,
1H), 1.87 (m, 2H), 1.34 (m, 4H), 0.87 (m, 3H). LCMS calculated for C,sH,sBrN;OM-+H): 403.1;

found: 403.1, 405.1.

Example 123
7-bromo-9-pentyl-3-[3-(3-phenyl-1,2,4-oxadiazol-5-yDpropyl}-6,9-dihydro-5H-
[1,2,4]triazolo[4,3-a]purin-5-one

-0
4

QAH ”I

/>—Br

Step A: methyl 4-(3-phenyl-1,2,4-oxadiazol-5-yl)butanoate

N-O
Iy
N
OMe
0

Pentanedioic acid, monomethyl ester (1.00 g, 6.84 mmole) and CDI (1.22 g, 7.53 mmole)
were dissoled in anhydrous DMF (10 ml). After stirring at room temperature for 3 hours, (1Z)-N'-
hydroxybenzenecarboimidamide (1.02 g, 7.53 mmole) was added and the solution heated at 90 °C for
20 h. After evaporation of solvent, the residue was diluted with ethyl acetate. The organic layer was
washed with water and brine, dried over Na,SQ,, filtered and concentrated to give the desired product
(1.53g, 91% yield). LCMS calculated for C;3HsN,O; (M+H): 247.1; found: 247.1.
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INCY0057-500 (133161.00102) The title compound was prepared
using procedures analogous to those described for Example 16. HNMR
(300 MHz, d6-DMS0): 6 9.27 (s, 114), 9.11 (s, 211), 4.34 (t, J = 6.9 Hz,

WH 0873805, | H), 1.87 (m, 211), 1.34 (m, 4H), 0.87 (in, 311pch@hbso7/071891

[ rN80(MmH): 403.1; 5found: 403.1, 405.1.
I‘Iéij(éa'i}urﬁg%g'qi.lg?:’.(lg‘}lﬁ-ﬂii:féﬁlr?{%)-9-penty1-34343-pheny 1-1 ,2,4-oxadiazol-5-y
ppropy11-6,9-dihydro-511- 10[1,2,4]triazolo[4,3-alpurin-5-nne Step A:
methyl 4-(3-phenyl-1,2,4-oxadiazol-5-Abutcmoate 15 Pentanectioic
Sepidl; vBmbmeéthykesten{d-00/g6:84 swhole) and CDI (1.22 g, 7.53

mmole) were dissoled in anhydrous DME (10 m1). After stirring at room
temperature for 3 hours, (1Z)-N'- hydroxybenzenecarboimidamide (1.02 g,

7.53 mimic) was added and the sqluglon heated at 90C for 20 20 h. After
evaporation of solvent, the ue Was dituted with ethyl acetate. The
organic layer was washed wittFwater and brife dried over Na2S04,

filtered and concentrated to give the desirEd product (1.53g, 91% yield).
LCMS calculated for C131115N203(M+11): 247.1; found: 247.1.
1NCYRG5?LE00 (18316 1-00h0R)- Bl Biiazol-5-yl)butanoate (1.53 g, 6.21 mmole) in

ébth3npinenih 1y, de@xadiazokgidbilanic agitk HQoh kayRSNEAN Rfurs, the
rREHIoRAG REE DY nds % $10230iIa2Q bR YERMIANARIE (2% Bhef 21 TUTIR)
ethyl acetate three times. The combined organic layers were washed with water and then brine, dried
over Na,SO,, filtered and concentrated to give the desired product (1.44 g, 99% yield) as white solid.
LCMS calculated for C,HsN,O3 (M+H): 233.1; found: 233.1.

Step C: N'-[(2E)-0-ox0-3-pentyl-1,3,6, 7-tetrahydro-2 H-purin-2-ylidene] -4-(3-phenyl-1,2,4-oxadiazol-
S-yDbutanohydrazide

]

H
N
HN
©\<N\ a //]\)ﬁrf
o

N—

A mixture of 4-(3-phenyl-1,2,4-oxadiazol-5-yDbutanoic acid (1.44 g, 6.20 mmol), (2¢)-3-
pentyl-3,7-dihydro-1h-purine-2,6-dione 2-hydrazone (1.61 g, 6.82 mmol), benzotriazol-1-
yloxytris(dimethylamino)phosphonium hexafluorophosphate (3.02 g, 6.82 mmol) and triethylamine
(1.73 ml, 12.4 mmol) in DMF (30 ml) was stirred at room temperature overnight. The reaction was
diluted with water and extracted with ethyl acetate (3x). The organic layer was washed with water
and then brine, dried over Na, SO, filtered and concentrated to give the desired product (2.78 g, 99%
yield) as yellowish oil. LCMS calculated for CpHyyNgOs (M+H): 451.2; found: 451.1.

Step D: 9-pentyl-3-[3-(3-phenyl-1,2,4-oxadiazol-5-ylpropyl] -6, 9-dikydro-5H-{ 1,2,4] triazolo[4, 3-

alpurin-5-one
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methanol (10 ml) was added IN NaOH (10 mL). After stifling at room
temperature for 2 hours, the reaction solution was acidified to pH = 3-4
with 6N 14C1 under an ice bath and then extracted with ethyl acetate
wueeotinse®sThe combined organic layers were washed withrgretenend 71891
h Na2S04, filtered and concentrated to give the
I gs?@ 9;?8@9?9 %fg%% 9% yield) as white solid. LCMS calculated for
C,21-113N203 (M1-1-1): 233.1; found: 233.1. Step C:
AP-1(2E)-6-oxy-3-pentyl-1,3,8) 7tetrahydro-2H-purin-2-ylidenel-4-0-phenyl
-1,2,4-oxadiazal5-yOhutanehytidzid 0)ah.--0 H H ri,11,> rN.tt..N.-—-N
NI-00) A mixture ofl4-(3-phenyl-1,2, ot-5-yl)butanoic acid
(1.44 g, 6.20 mmol), (2e)- 3. penty1-3, Adihjcirglihvptuine-2,6-dione
2-hydrazone (1.61 g, 6.82 mmol), benzo‘fhaz -1-"20
yloxytris(dimethylamino)phosphonitan hexaftuorophosphate (3.02 g, 6.82
mmol) and triethylamine (1.73 tnt, 12.4 mpdol) in DMF (30 ml) was stirred
at room temperature overnight. The reaction was diluted with water and

eXtra%qnW{EFE G éﬁ%a&%)@&mylhﬁ %rﬂéﬂéﬁﬁx%ﬁ%én"!%m% I phenyl-

1 %t ndt en br|n g%eéi (()g tere IEicon entra ed to lye

?feswed p% ade 9 /§ylecﬁl Os)ye OWiS 0|ImLC\f'ﬁﬁ§3 gietidted
hfblfsc Mﬁrzmws (WF mp%m Hohd vagltered sashedywt ethyl acetate / Hexane
(99 enityleBb i34l eyl oRddeo Adig Z6Si5I0propyid-Gy: ity tr@ 502 4
ovadpannbane 4NCY0057-500 (133161.00102)

Step E: 7-bromo-9-pentyl-3-[3-(3-phenyl-1,2,4-oxadiazol-5-y)propyl]-6,9-dikydro-5H-
[1,2,4]triazolo[4,3-a]purin-5-one

-Q
.

O%F\l )I

/>—Br

To the sultion of 9-pentyl-3-[3-(3-phenyl-1,2,4-0xadiazol-5-yl)propyl}-6,9-dihydro-5H-
[1,2,4]triazolo[4,3-a]purin-5-one (0.50 g, 1.16 mmole) in THF (125 ml) at room temperature was
added N-bromosuccinimide (0.309 g, 1.73 mmole). The mixture was stirred at 70 °C for 1 h. The
mixture was concentrated and purified by preparative LCMS to vield the desired product (122 mg,
21% yield). LCMS calculated for CyH,4BrNsO, (M+H): 511.1; found: 511.0.

Example 124

7-bremo-9-pentyl-3-[3-(3-pyridin-2-yl-1,2,4-0xadiazol-5-yl)propyl]-6,9-dihydro-SH-

[1,2,4]triazolo[4,3-a]purin-5-one trifluoroacetate
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The mixture of
Nr-[(2E)-6-0x0-3-pentyl1-1,3,6,7-tetrahydro-211-purin-2-ylidene]-4-(3-plien
yl1,2,4-oxadiazol-5-yl)butanohyclrazide (2.78 g, 6.17 mmol) in toluene
\Qfmﬂ)(mll)sms refluxecl for 2 hours. After cooling to room temperaisiue7iaso1
Iﬁ%% i{%g! with ethyl acetate / Hexane 5(1:9) and dried to
give the pro 1.97 g, 74% yield). LCMS calculated for
C22H25114802 (M+H) 433 2; found: 433.1. Step E:
7-bromo-9-penty1-313-(3-phEnyl-1,2,4-oxadiazol-5-yOpropyll-6,94thydro-5
11- 11,2,4firiazolo[4,3 fT=R-on N-ON N /-Br N N To the
station of

9-penty1-343-(3-phenyl-1,2,4- oxadlazbl-§<yl) o j86,9-clihydro-5H[1,2,4]t
riazolo[4,3-a]purin-5-one (0.50 g, 1.16 Phm e) il THF (125 ml) at room
temperature was 15 added N-brornosucciritanide (0.309 g, 1.73 mmole).
The mixture was stirred at 70 C for 1 h. The mixture was concentrated and
purified by preparative LCMS to yield the desired product (122 mg, 21%

y'e'dhk%hé%oﬁgh%&imgp@m@@sﬁg%HE@%&Q@&M&s Ptods JQUAG: 23 4 Qmpte
%352rosrﬁ%l‘:@latedr{?yfzﬁé%%%%%ﬁﬁzzs-gffﬁg;ﬁ’-6‘3?38‘i39011-551-35/\)propylI-6,9-

dihydro-511- [1,2,41triazolo[4,3-a]purin-5-one trifluoroacetate
HxN£pX0A57-500 (133161.00102)

7-bromo-9-pentyl-3-[3-(3-pyridin-3-yl-1,2,4-0xadiazol-53-yl)propyl]-6,9-dihydro-SH-

[1,2,4]triazolo[4,3-a]purin-5-one trifluoroacetate
N-Q
Iy
X N
L.
N l />—Br
F
F OH

F

The title compound was prepared using procedures analogous to those described for example
123. LCMS calculated for C,1HyBrNgO, (M+H): 511.1, 513.1; found: 511.1, 513.1.

Example 126
7-bromo-9-pentyl-3-[3-(3-pyridin-4-yl-1,2,4-oxadiazol-5-yl)propyl}-6,9-dihydro-SH-
[1,2,4]triazolo[4,3-a]purin-5-one triflucroacetate

-0

4

2o

/>—‘Br
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O N\ //I-Br NN The title compound was prepared using procedures
analogous to those described for example 123. LCMS calculated for
C211122HrN902 (M+H): 511.1, 513.1; found: 511.1, 513.1. 5 Example
WB32007/150025 PCT/US2007/071891

Iﬁ(g{/ﬂwg ga#g/ f,ﬁé -pyridin-3-371-1,2,4-oxadiazol-5-yl)propyli-6,9-dil
ydro-5H[1,2,4]triazolo -alpurin-5-one trifluoroacetate 10 The title
compound was prepared using procedures analogous to those described

for exHiniife L2BOE MSPEREN 4t TErCZIHRIBANDD S (I desryibsd forcxample

133. 3.CM® eahalddedl Kot CHE3BINDOx@viple 26, 513.1; found: 511.1, 513.1.

157 bromo-9-pcnty1-3-[3-(3-pyridin-4-y1-1,2,4-oxadiazol-5-yl)propyl]-6,9-d
[1,2,41triazolo[4,3-alpurin-5-one trifluoroacetate

|NC%057 500 (133161.00102)
7-bromo-9-pentyl-3-[3-(3-pyrazin-2-yl-1,2,4-o0xadiazol-5-yl)propyl]-6,9-dihydro-SH-

[1,2,4]triazolo[4,3-a]purin-5-one trifluoroacetate

U*h%)i

| />—Br

The title compound was prepared using procedures analogous to those described for example

123. LCMS calculated for CyoHy BriN1 0O, (M+H): 513.1, 515.1; found: 513.1, 515.1.

Example 128
7-bromo-9-pentyl-3-{3- [3—(2-thienyl)—1',2,4—0xadiazol-5-yl] propyl}-6,9-dihydro-SH-
[1,2,4]triazolo[4,3-a]purin-S-one

-Q
74

N~
or
= N
\Y
S */@—

The title compound was prepared using procedures analogous to those described for example

123. LCMS calculated for CyoHy BriN;O,S (M+H): 517.1, 519.1; found: 517.1, 519.1.
Example 129

7-bromo-9-pentyl-3-{3-{3-(3-thienyl)-1,2,4-oxadiazol-5-yl]propyl}-6,9-dihydro-SH-
[1,2,4]triazolo[4,3-a]purin-5-one
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The title compound was prepared using procedmes analogous to those
described for example 123. LCMS calculated for C21H2213rN902 (M+H):
511.1, 513.1; found: 511.1, 513.1. Example 127 ‘
w6 emeipentyl-3-13-(3-pyrazin-2-yl-1,2,4-oxadiazol-5-yOpggiad bid- Do ik 1
dro-5H- tE2 4]tria/olo[4,3-a]purin-5-one trifluoroacetate The title
! 88%%80\% %)lr@bglor Q})Using procedures analogous to those described
for example 10123. LCMS calculated for C201-12,BrN1002 (MI-H). 5
3.1,515.1; found: 513.1, 515\fiQExampIe 128
7-bromo-9-penty1-313 kfen -1,2,4¢xadia/o1-5-yl]propyl1}-6,9-dih
ydro-SHIE2,41triazolo[g.3-alpurin-5-otiy Thd title compound was
prepared using procedures analogous.to_thosg dgsaribed for example
123. LCMS calculated for C201-121BrN8028 (MH): 517.1, 519.1; found:
517.1, 519.1. Example 129
7-bromo-9-pcnty1-313-[3-(3-thienyl)-1,2 4-oxadiazol-5-yl]propyp-6,94111
wdro-SH[1,2,41triazolo[4,3-alpurin-5-onfe 1INCY0057-500 (133161.00102)
The title compound was prepared using procedures analogous to those
described for example 123. LCMS calculated for C20 H21Bri4802S (MH):
517. 1'}"@félelc:omﬁﬁd g@f?ri?aécfglﬂng@%ﬁﬂw% aflg@ gous to those described for example
173b 8 iME-81 pidsity To8CEFBII K iidto méthyphemtl15172,418%adiazol-5-yl
Ipropy1)-6,9-thhydro511-11,2,41triazolo[4,3-a]purin-5-one
Example 130
7-bremo-9-pentyl-3-(3-{3-[3-(trifluoromethylphenyl]-1,2,4-oxadiazol-5-yl}propyl)-6,9-dihydro-

5H-[1,2,4]triazolo[4,3-a]purin-5-one

-0
V7

N
!
N}_LX @ H
N
CFy

Y N
N L o
N/J\N N

The title compound was prepared using procedures analogous to those described for example
123. LCMS calculated for CyHpBrFsNsO, (M+H): 579.1, 581.1; found: 579.1, 581.1.

Example 131

7-bromo-3-{3-[3-(4-methoxyphenyl)-1,2,4-0xadiazol-5-yl]propyl}-9-pentyl-6,9-dihydro-5H-
[1,2,4]triazolo[4,3-a]purin-S-one
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The title compound was prepared using procedures analogous to those
described for example 123. LC-1MS calculated for C22 H22BrFaN802
(M-FH): 579.1, 581.1; found: 579.1, 581.1. 15Example 131
WromQAs80£313-(4-methoxypheny0-1,2,4-oxadiazol-5-ylipropy}s8spertyt1891
ﬁgg%%;%-gf?l-%?’%#Oéﬁ%azalom,3-a]purin-5-one INCY0057 -500

: (S e title’compound was prepared using procedures
analogous to those described for example 123. LCMS calculated for
C231125BrNr03 (M+14): 541.8543.1; found: 541.1, 543.1. Example 132
7-bromo-3-13-p-(4-11u . ophenmyl)-1,2,.4-oxadiazol-5-yllpropyll-9-penly1-5,
9-dihydro-5H[1,2,4illazalo}d, 3-alpurin-5-gae 8. CIN----"\-/---N\0 i
~-2-C-WII\N, _L,1r-Br NN"-—-11)  WheltitlielcospBund was prepared
using procedures analogous to those dedtriodd fo example 123. LCMS
calculated for C22112213rFN802 (M+14): 529.1, 531.1; found: 529.1,
531.1. 15Example 133

The title compound was prepared using procedures analogous to those described for example

123, LCMS calculated for Co3HasBrN:O; (M+H): 541.1, 543.1; found: 541.1, 543.1.

Example 132
7-bromo-3-{3-[3-(4-fluorophenyl)-1,2,4-oxadiazol-5-yljpropyl}-9-pentyl-6,9-dihydro-5H-
[1,2,4]triazolo[4,3-a]purin-5-one

-Q
4

N
/©/LN>H .
. !
N

N
| /}‘—Br
N

The title compound was prepared using procedures analogous to those described for example

123, LCMS calculated for CoHpBrFNO, (M+H): 529.1, 531.1; found: 529.1, 531.1.
Example 133

7-bromoe-9-pentyl-3-[3-(3-pyrimidin-2-yl-1,2,4-oxadiazol-5-yl)propyl]-6,9-dihydro-5H-

[1,2,4]triazolo[4,3-a]purin-5-one trifluoroacetate
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7-bromo-9-penty1-3-3-(3-pyrimidin-2-y1-1,2,4-oxadiacol-5-yl)propyll-6,9-di
hydro-511- (1,2,41tria70lo[4,3-alpurin-5-one trifluoroacetate
INCY0057-500 (133161.00102) // N N,y-Br NNJN The title
wompous®avas prepared using procedures analogous to thaserdsseriiedsot

[O6€ hi} @% alculated for C20112,13rN,002 (M+H):
éoléSqeé?g ;a%gln : Zi 515.1. Example 134
7-bromo-3-1343-(2-metboxypheny1)-1,2,4-oxadiazal-5-yllpropyll-9-pentyl-

6,9-dthydro-5I1[1,2,4] triazolo[4, 35 /urin-5-one The title compound
was prepared using oce@na |log to thgse g_lescribed for example
123. LC/MS calcigdated for -125BrN80 N541.1, 543.1; found:
541.1, 543.1. 15&%;%‘ 135 NI L 2B

7-bromo-3-(3-[3-(3-‘?nethoxypheny1)-E2,4-o§adi zol-%-ylIpropyll-9-pentyl-6
,9-dihydro-5H0,2,4 1triazolo[4,3-alpurin-5-one HICY0057-500
(133161.00102)

The title compound was prepared using procedures analogous to those described for example
123. LCMS calculated for Cyo0H2 BrN;oO, (M+H): 513.1, 515.1; found: 513.1, 515.1,

Example 134

7-bromo-3-{3-{3-(2-methoxyphenyl)-1,2,4-oxadiazol-5-yl]propyl}-9-pentyl-6,9-dihydro-5H-
[1,2,4]triazolo][4,3-a]purin-5-one

~ N_‘_O
[ o
N H
7N N
N‘//k | />—Br
N N N

The title compound was prepared using procedures analogous to those described for example
123. LCMS calculated for CosHysBrNgO; (M+H): 541.1, 543.1; found: 541.1, 543.1.

Example 135

7-bromo-3-{3-[3-(3-methoxyphenyl)-1,2,4-oxadiazol-S-yl}propyl}-9-pentyl-6,9-dihydro-SH-

[1,2,4]triazolo[4,3-a]purin-5-one
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The title compound was prepared using procedures analogous to those
described for example 123. LCMS calculated for C231-125BrNsO1
(M+11): 541.1, 543.1; found: 541.1, 543.1. Example 136
wWeramos@ik3-13-(4-ethy aylpheny1)-1,2,4-oxadiazol-5-y11 pc1/0S2007/071891
I %J, go&fc?%%l 0818 ydro-5_H[1,2,41triazolopu rim -5- one The
tle’compound was'prep red using procedures analogous to those
descrlbed for example 123. LCMS calculated for C24H23BrN802 (M+H):
535.1, 537.1; found: 535.1, 53?“3? 15Example 137
7-bromo-3-{3-[3-(1H-rde] k ,24-oxadiazol-5-yl|propyll-9-penty1-6,9-
dihydro-5H][1,2,41tria/0 B-alpurin-5-€x acetate
1NCY0057-500 (133161.00102) T‘he;@e orppduind was prepared
using procedures analogous to those dedtrib¥d fdt example 123. LCMS
calculated for C2.4H24Brr<902(M+H): 550.%;552.1; found: 550.1, 552.1.
Example 138 7-bro mo-3 -{3 -[3-(114-indo1*3-y1)-1,2,4-0xa diazol-5-y0
propyl) -9-pentyl-6,9-dihyd ro-5H[1,2,4 triazolol4,3-a pu rim -5-on e
trilluoroacetate The title compound was prepared using procedures
analo%ous to those described for example 123. LCMS calculated for C24

H24B ﬁi@ﬁ%‘i‘ﬁ)’\’%gﬁpj}r eg using pf%ﬁﬂlﬁesggﬁofogéﬁtﬁosc described for example

123. LCMS calculated for CasHasBrNsO; (M+H): 541.1, 543.1; found: 541.1, 543.1.

Example 136
7-bromo-3-{3-[3-(4-ethynylphenyl)-1,2,4-oxadiazol-5-yljpropyl}-9-pentyl-6,9-dihydro-5H-
[1,2,4]triazolo[4,3-a]purin-5-one

//
N
/N
& |/>—‘Br

The title compound was prepared using procedures analogous to those described for example
123. LCMS calculated for CysHyBrN;O, (M+H): 535.1, 537.1; found: 535.1, 537.1.

Example 137

7-bromo-3-{3-[3-(1H-indol-5-y1)-1,2,4-0xadiazol-5-yl] propyl}-9-pentyl-6,9-dihydro-SH-

[1,2,4]triazolo[4,3-alpurin-5-one trifluoroacetate
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15Example 139
7-bromo-3-{3-[3-(6-methoxypyridin-3-yl)-1,2,4-oxadiazo1-5-yl]propyl}-9-pe
ntyl-6,9-dihvdro-51I[1,2,4]triazolo[4,3-a-Ipuri.n-5-one trifluoroacetate

WOl eh¥P3@2500 (133161.00102) N-O N H-- 0 N-7 O N NLNpeBrikio7/071891
The $hl§e compaund wasgrepared using procedures analogous to those
TR IAEHHANLNS: | cMS calculated for C22112413rN903 (M+H):
542.1, 544.1; found: 542.1, 544.1. Example 140
3-1343-(4-aminopyrimidin-5-y1)-1,2 xadiazol-5-ylipropyll-7-bromo-9-pe
ntyl-6,9-dihydro-5H[1,2,41trtazslo.4:3/a]ptrin-5-one trifluoroacetate

The title compoundgvas pregaregd using pmcedures.a Hlogous to those
described for e 128NLGMS calculated.fhr|C2 H22B8NNO2 (M+H):
528.1, 530,1; fourd: 528.1, 530.1. 15Examplei4in” N

The title compound was prepared using procedures analogous to those described for example

123. LCMS calculated for CouHasBrNoO, (M+H): 550.1, 552.1; found: 550.1, 552.1.

5
Example 138
7-bromo-3-{3-[3-(1H-indol-3-y1)-1,2,4-oxadiazol-5-yl]propyl}-9-pentyl-6,9-dihydro-5SH-
{1,2,4]triazolo[4,3-a]purin-5-one trifluoroacetate
N-O,
Iy o
R L ;e 7N )
F‘&HLOH N L L e
F N N N
10

The title compound was prepared using procedures analogous to those described for example

123. LCMS calculated for Co4Hz4BrNoO, (M+H): 550.1, 552.1; found: 550.1, 552.1.
15  Example 139

7-bromo-3-{3-[3-(6-methoxypyridin-3-yl)-1,2,4-oxadiazol-5-yl] propyl}-9-pentyl-6,9-dihydro-SH-

[1,2,4]triazolo[4,3-a]purin-S-one trifluoroacetate
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7-bromo-3-343-(4-hydroxypheny1)-1,2,4-oxadiatol-5-yl]propy1-9-pentyl-6,
9-dihydro-511- [1,2,4]triatolo[4,3-a]purin-5-one INCY0057-500
(133161.00102) N- 0 .1 NN. HON,I /7-Br N wN To a solution of
wWasomesd D [3-(4-methoxyphenyl)-1,2,4-oxadiazol-5-yl|propylrQroepixiiso1
-dihydro-5H-[1.2 41triazolo[4,3-a]purin-5-one (23.4 mg, 0.043 mmole) in
R S aiced  sohution of 8813 in G212 (1,
0.43 ml, 0.43 mmole). The mixture was stirred at room temperature
overnight. The reaction was quenc with H20 at 0 'C. The reaction
mixture was extracted with x).\he combined organic layers
were washed wi ter and/theh brine, drie v@ﬁ:ﬁo& filtered and

concentrated t@.gt & cPude'product, whioh\/vl s plirifipetdoy preparative
LCMS to yield the=desired product (2.9 mg, 13% yield) s white solid,
LCMS calculated 10for C221-124BrN803 (Mile: .1, 529.1; found:
527.0, 529.0. Example 142
7-brome-3-343-(2-hydroxypbeny1)-1,2,4-oxadjazol-5-yl]propy1-9-pentyl-6,
9-dihydro-511- 11,2 ,41triazolo[4,3-a]puriu-5-one 0 fNN N,I .7-Br

The title compound was prepared using procedures analogous to those described for example

123. LCMS calculated for CpHypBrNgO; (M+H): 542.1, 544.1; found: 542.1, 544.1.

Example 140
3-{3-[3-(4-aminopyrimidin-5-yD)-1,2,4-oxadiazol-5-yl]propyl}-7-bromo-9-pentyl-6,9-dihydro-5SH-

[1,2,4]triazelo[4,3-a]purin-5-one trifluoroacetate

0 NH, N-©O
F o
F OH le\ N © u
F “ 7N N
N )i )
N N

N,
=N

The title compound was prepared using procedures analogous to those described for example
123. LCMS calculated for C2oH2,BrNy O, (M+H): 528.1, 530.1; found: 528.1, 530.1.

Example 141

7-bromo-3-3-[3-(4-hydroxyphenyl)-1,2,4-oxadiazol-5-yl]propyl-9-pentyl-6,9-dihy dro-SH-
[1,2,4]triazolo{4,3-a]purin-5-one
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NMCN The title compound was prepared using procedures analogous
to those described for example 141. LCMS calculated for

C22H2413rN803 (M+ll): 527.1, 529.1; found: 527.0, 529.0. Example 143
W HmPAsieds[3-(3-hydroxyphenyE-1,2,4-exadiaAol-5-y 1] propydr8spsnidio1
9-dihydro-5Hf1,2 41trlazolo14,3-a]purin-5-one 1NCY0057-500
I’@ﬁggﬁéﬁ’{&%égﬁ»lm.m% title compound was prepared using procedures
analogous to those described for example 141. LCMS calculated for
C221124BrN803 (M+H): 527.1-929.1; found.: 527.0, 529.0. Example 144
7-bromo-3-1243-(4-hydroxybse 1
ethyll-9-pentyl-6,9-dihy n@ triazolot4,34a Ipurin-5-one

The title compound Was prepared usingr\;;frg)'éed reg-apalogous to those
described fOr example 141. LCMS calculdtedhfor &€221-124BrN803
(M+H): 527.1, 529.1; found: 527.0, 529.0. 15Example 145
7-bromo-3-{213-(2-hydroxybenzy1)-1,2,4-gxacliazol-5-yll
ethy1}-9-penty1-6,9-dihydro-5H11 ,2,41 triazolol4,3-a] pone

To a solution of 7-bromo-3-3-[3-(4-methoxyphenyl)-1,2,4-oxadiazol-5-yl]propyl-9-pentyl-
6,9-dihydro-SH-[1,2,4}triazolo[4,3-aJpurin-5-one (23.4 mg, 0.043 mmole) in CH,Cl, (5 ml) at 0 °C
was added a solution of BBr; in CH,ClL, (1 M, 0.43 ml, 0.43 mmole). The mixture was stirred at room
temperature overnight. The reaction was quenched with H,O at 0 °C.  The reaction mixture was
extracted with CH,Cl, (3x). The combined organic layers were washed with water and then brine,
dried over Na, SOy, filtered and concentrated to give the crude product, which was purified by
preparative LCMS to yield the desired product (2.9 mg, 13% yield) as white solid. LCMS calculated
for CyoH,4BrN;O; (M+H): 527.1, 529.1; found: 527.0, 529.0.

Example 142
7-bromo-3-3-[3-(2-hydroxyphenyl)-1,2,4-0xadiazol-5-yl]propyl-9-pentyl-6,9-dihydro-SH-

[1,2,4]triazolo[4,3-a]purin-5-one

The title compound was prepared using procedures analogous to those described for example

141. LCMS calculated for CoHauBrNsOy (M+H): 527.1, 529.1; found: 527.0, 529.0.
Example 143

7-bromo-3-3-[3-(3-hydroxyphenyl)-1,2,4-0xadiazol-5-yl|propyl-9-pentyl-6,9-dihydro-5H-

[1,2,4]triazeolo[4,3-a]purin-5-one
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INCY0057-500 (133161.00102) The title compound was prepared
using procedures analogous to those described for example 141. LCMS
calculated for C22H24BrN803 (MTH); 527.1, 529.1; found: 527.0, 529.0.
wainmplesdosd PCT/US2007/071891
7-bromo-3-12-13-(3-hydroxybenzy1)-1,2,4-oxadiazol-5-yllethy11-9-pentyl-
1816‘69%%1?805@@1 ,'3 P@zolo[4,3-a]purin-5-one The title compound
was prepared using procedures analogous to those described for example
H24BrN803 (M+H): 527.1, 529.1; found:

/l

WSS N

7-bromo-9-penty1-3-13 henyl-lH-py/fu yDpropyll-6,9-dihydru-5114
1,2,41triazolo14,3- a]purin-5-one INCYrG)Oﬁ\-BO (23%161.00102) N-\0
NN N,| rat: Step A: ethyl 4-(4-pheny1-11"1-pwazol1-yObutanoate

The title compound was prepared using procedures analogous to those described for example

141, LCMS calculated for CpHuBrNsO; (M+H): 527.1, 529.1; found: 527.0, 529.0.

Example 144
7-brome-3-{2-[3-(4-hydroxybenzyl)-1,2,4-oxadiazol-5-yljethyl}-9-pentyl-6,9-dihydro-SH-

[1,2,4}triazolo[4,3-a]purin-5-one

N
7 "N
N, »—Br
N N N

The title compound was prepared using procedures analogous to those described for example

141. LCMS calculated for CypHaBrNgO; (M+H): 527.1, 529.1; found: 527.0, 529.0.
Example 145

7-bromo-3-{2-[3-(2-hydroxybenzyl)-1,2,4-oxadiazol-5-yl}ethyl}-9-pentyl-6,9-dihydro-SH-

[1,2,4]triazolo[4,3-a]purin-5-one
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The mixture of ethyl 4-bromobtayrate (0.400 g, 2.05 minole),
4-phenyl-1H-pyrazole (0.296 g, 2.05 mmole) and K2CO3 (0.567 g, 4.10
mmole) in DMF (10 ml) was stirred at room temperature overnight. The

waagdionsmigure was diluted with water (100 ml) and extractggwith @t so1

C 1 ined organic phases were washed with water
I§r§?ﬁ‘%§%%¢ﬁ@%’ﬁi§%’\?&$ Na7S04, filtered and concentrated to give the

crude product, which was purified by preparative to afford the desired
product (73 mg, 52%) a *cbolorless oil. LCMS calculated for
C1s1119N202(M+H): .359.1. 15Step B:

4-(4-phenyl-1H-pyraz oic acid )7 -OH O A mixture of ethyl
444-phenyl-1 H-pyrazo- IyDbutanoate 73 1,06 mmolc) in methanol
20(5 ml) and IN NaOH (5 mL) was stj gtjg tgmperature for 2 hours.
The reaction mixture was adjusted to H 3-4) with 6 N HCI with
an ice bath and then extracted with EtOAc (3x). The combined organic
phases were washed with water and bring, dried over Na2304, filtered and

concentrated to give the desired produgt (190 mg, 78%). LCMS calculated
for C1131115N202 (M+H): 231.1; found: 231.1. 25 WO

2007%@%8&%%@%@9&@%2&% INEX R30I 040000 2) 38R e
1I\I]V82(f£/)186Ca batédé(gr?fﬁ ‘f%\%)?( F 5&%%@5% ﬁ%rld 5§7yn eneJ 4-(4-phen

y -111-pyrazol-1- yObutanohydrazitle
Example 146

7-bromo-3-{2-[3-(3-hydroxybenzyl)-1,2,4-o0xadiazol-5-yllethyl}-9-pentyl-6,9-dihydro-SH-
[1,2,4]triazolo[4,3-a]purin-5-one

§
7N
N, _ »—Br
N N N

The title compound was prepared using procedures analogous to those described for example
141. LCMS calculated for CpHuBrN;O; (M+H): 527.1, 529.1; found: 527.0, 529.0.

Example 147

7-bromo-9-pentyl-3-[3-(4-phenyl-1H-pyrazol-1-yDpropyl}-6,9-dihydro-SH-[1,2,4]triazolo]4,3-

a]purin-5-one

139



10

15

20

25

OllIH,0 5 A mxiture of 4-(4-phenyl1-1H-pyrazol-1-y1)butanoic acid
(2190 mg, 0.825 mmol), (2E)-3- penty1-3,7-dihydro-1H-purine-2,6-dione
2-hydrazone (195.0 mg, 0.825 mmol), benzotriazol-1-

w@w{qﬁﬁédmethylamino)phosphonium hexafluorophosphatepddPbdnda/071891
908 mmo@ and trieth I amine (0.23 ml, 1.65 mmol) in DMF (10 ml) was

I&ﬁ?@d’%ﬁ 8 Fﬁ%‘rﬂp@} e overnight. The mixture 10was diluted with
EtOAc and washed with water and then brine. The organic phase was
dried over Na2S04, filtered grtl concentrated to yield the desired product
(369 mg, 99.7% yield) as kavdisP\oil. LCMS calculated for
C2.31-129N802 (M+1(): 449.2; found:)49. fep D:
9-penty1-373-(4-phenyldH-pyrazo |- AprngI j-b,9diby
ro-SH-[1,2,4]olo[4,3- 15ajpein-S-one 'M-\ N° )L-111 NNill )
N"--1/4"NN A mixture of
N'-[(2E)-6-0x0-3-pentyl1-1,3,6,7-tetrahydro-2H-purin-2-ylidene]-4-(4-pheny
1- 111-pyrazol-1-yl)butanohydrazide (369 rug, 0.823 mmols) in toluene
(20 ml) was refluxed for 2 hours.

Step A: ethyl 4-(4-phenyl-1H-pyrazol-1-yl)butanoate

=N,
@/I;/N_\—}
0]
o \

The mixture of ethyl 4-bromobutyrate (0.400 g, 2.05 mmole), 4-phenyl-1H-pyrazole (0.296 g,
2.0§ mmole) and K,CO; (0.567 g, 4.10 mmole) in DMF (10 ml) was stirred at room temperature
overnight. The reaction mixture was diluted with water (100 ml) and extracted with ethyl acetate
(2x). The combined organic phases were washed with water and then brine, dried over Na;SO,,
filtered and concentrated to give the crude product, which was purified by preparative to afford the
desired product (73 mg, 52%) as colorless oil. LCMS calculated for CisH;oN2O, (M+H): 259; found:
259.1.

Step B: 4-(4-phenyl-1H-pyrazol-1-yl))butanoic acid

A mixture of ethyl 4-(4-phenyl-1H-pyrazo-1yl)butanoate (273 mg, 1.06 mmole) in methanot
(5 ml) and IN NaOH (5 mL) was stirred at room temperature for 2 hours. The reaction mixture was
adjusted to be acidic (pH=3-4) with 6 N HCI with an ice bath and then extracted with EtOAc (3x).
The combined organic phases were washed with water and brine, dried over Na,SO,, filtered and
concentrated to give the desired product (190 mg, 78%). LCMS calculated for Ci3H;sN,O, (M+H):
231.1; found: 231.1.
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20After cooling to room temperature, the solid formed was filtered,
washed with EtOAc/T-Texane (I: 9) and dried to give the desired product
(234 mg, 66% yield) as off pink solid. LCMS calculated for C2311271

Wi Heh tMsobbls 431.2; found: 431.1.  Step E: PCT/US2007/071891
7-bromo-9-penty1-3-13-(4-phenyl-111-pyrazol-1-yOpropyl7-6,9-dihydro-5
Iﬁ%ﬁ?ﬁ?ﬁfﬁ&&&f&;g@&éirin-5-one iINCY0057-500 (133161.00102) NN
N, ,jr Br To a sultion of

SBpenty 124 3-¢4-ghveny il 316 pyrakol-d- N opropiiidG@e fihgfario o HE -pyrazol-1-
WikdArazeia{4,3-a]purin-5-one (234 mg, 0.543 nunol) in THF (45 ml) at
room temperature was 5 added N-bromosuceinirnide (145 mg, 0.814
mmol). After stirring at 70 C for 1 hour, the reaction mixture was
concentrated and then purified by preparative [[CM$ to give the desired
product (106 mg, 38%) as white solid. LGMS\ca ed for
C23H2613fN80 (M+H): 509, ; O;%11.1. 10Example 148
7-bramo-9-penty1-343-(4-pkenyl-1H-ignidazol-1-yppropyl]-6,9-dihydro-5H-
11,2,4]triazolo[4,3- a]pysa-5-one 15The title compound was prepared
using procedures analggous to those descyribed for example 147. LCMS
calculated for C23H26BrN50 (M++1): 509.1, 511.1; found- 509.0, 511.1.
Example 149

7-bromex3a3e b44(B-fluayo: 2-hydraxyphenydi}-dkd-pyoazob sayliprepykB-pent
¥ 9- A0S ZsAddKiazRiald o:aley iRz 008 ANGY QR 200 -

y(g'%gg's?d]ﬁh%%%grzrgno)phosph()nium hexafluorophosphate (401 mg, 0.908 mmol) and triethyl

amine (0.23 ml, 1.65 mmol) in DMF (10 ml) was stirred at room temperature overnight. The mixture

was diluted with EtOAc and washed with water and then brine. The organic phase was dried over
NaySQ,, filtered and concentrated to yield the desired product (369 mg, 99.7% yield) as yellowish oil.
LCMS calculated for Ca3HzoNsO, (M+H): 449.2; found: 449.2.

Step D: 9-pentyl-3-[3-(4-phenyl-1H-pyrazol-1-yl)propyl]-6,9-dihydro-5H-[1,2,4]triazolo[4,3-

alpurin-5-one

A mixture of N'-[(2E)-6-0x0-3-pentyl-1,3,6,7-tetrahydro-2H-purin-2-ylidene]-4-(4-phenyl-
1H-pyrazol-1-yl)butanohydrazide (369 mg, 0.823 mmols) in toluene (20 ml) was refluxed for 2 hours.
After cooling to room temperature, the solid formed was filtered, washed with EtOAc/Hexane (1: 9)
and dried to give the desired product (234 mg, 66% yield) as off pink solid. LCMS calculated for
CusHysNgO (M+H): 431.2; found: 431.1.

Step E: 7-bromo-9-pentyl-3-[3-(4-phenyl-1H-pyrazol-1-y)propyl]-6,9-dihydro-SH-
[1.2,4]triazolo[4,3-a]purin-5-one
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N- O NN N, "4".1/I- Br N The title compound was prepared using
procedures analogous to those described for exampEe 147. LCMS
calculated for C231-12sHrFNO2(M+H): 543.1; found: 543.0, 545.0.

ﬁ&am@ esdi2d PCT/US2007/071891
fgﬁroma -3- 2{1?4 mettwxypben3l)-1,2,4-oxadlazol-3-y1.lefthyl-9-pentyl-6,9

éfp[ ?&12&'&@[4 3-a]purin-5-One  Step A:
4,4-diethoxy-N-hydroxybuta't a de NH HN 15A mixture of
4,4-diethoxybutanenitrile (5 L, 32 mmol), hydroxylamine hydrochloride
(2.4 g, 35 mmol) and }Carbonate (39 g, 35 mmol) in methanol
(50 mL) was refluxed hours}te;?go f} room temperature, the
reaction mixture was concentrated a tg'é redidye-wias diluted with EtOAc
and water. The water layer was extract®d wjth E¥0Ao (2x). The combined
organic layers were washed with water, dgied over Na2804, filtered and
concentrated to give the product, 20which was used next step without
purification. IHNMR (300 MHz, CD3C1); 64.73 (‘or, 1H), 4.51 (t, J

To a sultion of 9-pentyl-3-[3-(4-phenyl-1H-pyrazol-1-yl)propyl]-6,9-dihydro-5H-
[1,2,4]triazolo[4,3-a]purin-5-one (234 mg, 0.543 mmol) in THF (45 ml) at room temperature was
added N-bromosuccinimide (145 mg, 0.814 mmol). After stirring at 70 °C for 1 hour, the reaction
mixture was concentrated and then purified by preparative LCMS to give the desired product (106
mg, 38%) as white solid. LCMS calculated for Cy3HagBrNO (M+H): 509.1, 511.1; found: 509.0,
511.1.

Example 148
7-bromo-9-pentyl-3-[3-(4-phenyl-1H-imidazol-1-yh)propyl]-6,9-dihydro-SH-[1,2,4] triazolo[4,3-

alpurin-S-one
©/K/ ‘\—>\N

/>—Br

The title compound was prepared using procedures analogous to those described for example
147. LCMS calculated for Cp3HpsBrNsO (M+H): 509.1, 511.1; found: 509.0, 511.1.

Example 149

7-bromo-3-3-[4-(S-fluoroe-2-hydroxyphenyl)-1H-pyrazol-1-yl]propyl-9-pentyl-6,9-dihydro-SH-
[1,2,4]triazolo[4,3-a]purin-5-one
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= 5.5 Hz, 1H), 3.66 (in, 2H), 3.50 (m, 2H), 2.21 (t, J= 8.2 Hz, 2H), 1.86 9m,
2H), 1.19 (t,,J= 8.2 Hz, INCY0057-500 (133161.00102) Step B:
3-(3,3-dielhoxypropy0-5-(4-methoxypheny1)-1,2,4-oxadia-ole A
WoEbig18hdisnethoxybenwic acid (0.88 g, 5.78 mine() and ChQ28071891
6.31 mmol& in DMF (20 ml) was stirred at room temperature for 3 hours.

Iﬁﬁ?é?%&§-ﬂlfﬁ§/ﬂr@x nimidamide (1.0 g, 5.26 minol) was added to the
above mixture and then heated at 100 C overnight. After 10 cooling to
room temperature, the reactiermixture was diluted with water and
extracted with EtOAtt : ined organic layers was dried over
Na2S04, filtered, and entrated in Yacw to Yield the desired product
LCMS calculated for Cig1-123N204 (Mfil))307]2; Jetnd:307.2. Step C:
3-15-(4-niethwcypheny £7,2,4-oxadiazdE3-yjpropanal 15 N'O A mixture of
3-(3,3-diethox3propyl)-5-(4-methoxyphenyi)-1,2,4-oxadiazole (1,0 g, 3.0
mmol) in 2N MCI (10 inL) and TI-IF (10 mL) was stirred at room
temperature overnight. The reaction mixture was extracted with EtOAc
(3x). The organic layers were washed with water, dried over 20Na2S04,
filtered and concentrated to give the desired product. LCMS calculated for
c121™¢ QW%WWa%@q’ecfaﬂ%pr%g@s g{%ﬁg@_s to those described for example
1372 [6M4-natethoxjpliedly BIN4AdXEL 543.1; found: 543.0, 545.0.
azol-3-ygethyl-9-pentyl-6,9-dihydro-511- [1,2,47triazolo[4,3-4purin-5-one

l&?mple 150

7-bromo-3-2-[5-(4-methoxyphenyl)-1,2,4-oxadiazol-3-yl]ethyl-9-pentyl-6,9-dihydro-SH-

Ava

[1,2,4]triazolo[4,3-a]purin-5-one

N

{
0
H )&/[;3
7N
N, )—Br
NAN N

Step A: 4,4-diethoxy-N-hydroxybutanimidamide

HO-~
NH

HN)\/\(O\/
O~
A mixture of 4,4-diethoxybutanenitrile (5.0 g, 32 mmol), hydroxylamine hydrochloride (2.4

g, 35 mmol) and sodium bicarbonate (2.9 g, 35 mmol) in methanol (50 mL) was refluxed for 5 hours.
After cooling to room temperature, the reaction mixture was concentrated and the residue was diluted
with EtOAc and water. The water layer was extracted with EtOAc (2>‘<). The combined organic
layers were washed with water, dried over Na,SO., filtered and concentrated to give the product,
which was used next step without purification. 'HNMR (300 MHz, CD;C1): & 4.73 (br, 1H), 4.51 (1, J
= 5.5 Hz, 1H), 3.66 (m, 2H), 3.50 (m, 2H), 2.21 (t, J = 8.2 Hz, 2H), 1.86 9m, 2H), 1.19 (t,.J= 8.2 Hz,
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A mixture of 1H-purine-2,6-dione 2-hydrazone (680 mg, 2 88 mmol) and
3-[5-(4- methoxyphenyl)-1,2,4-oxadiazol-3-yl]propanal (900 mg, 3.88
mmol) in ethanol (20 mL) was refluxed 5for 4 hours. The reaction mixture

waseonsarirated and the residue was mixed with acetic acig-@:0sRab/ 071891
The resulting mixture was refluxed for 3 hours. The reaction mixture was

TSt L4 ¢heM A& Uted with water and extracted with EtOAC (3x%).

The combined organic layers was dried over Na2S0O4, filtered,
&tbncentrated and purified by preparative LCMS to give the desired
product (830 mg, 64% yield). LCMS calculated for C22H251\1803(M+H):

$4925 found; 4 ORISR Foryphenyl)-1,2,4-oxadiazol
7%brom{) 3-2-[5- 4’gr)ﬁygjth§xyphe?1y§13n)i)2 4- o%lzdingoel 3-yllethy1-9-pentyl-6,

9-dihydro- 5HR2 ,41triazolo[4,3-a]purin-5-one To a solution of
3-215-(4-methoxypheny1§>—1, 4-oxadiazol-3-yllethyl-9-pentyl-6,9-dihydro-
155H11,2 4]triazolo[4,3-a p@60 mg, 0 36 mmol) in DMF (15
mL) at room temperature was addeg-N-bromosuccinimide (110 mg, 0.61
mmol). After stirring at 70 C for 1 hour, reaction mixture was
concentrated and purified by preparative L to provide the desired

product. LCMS calculated for C22H24BrN803 (M+H): 527.1, 529.0; found:
527.0, 529.0. 20 Example 151

7- bromo 3-21 4 2,4-oxadiazol-3- 1

-dih dro éﬁl%,g rlazgf P[(g c]y]&gr?r? %ﬁemmo o a%ls% ut¥ %#{
At e e U AL o
(1.dihydponBeli[daR adindde tlofido 3= alpurin=8-bereh¢ 110026 T36 smigio|) Arter

chelidGlR o Z2mpbhivRsirddeth AR GeIIR LRI B RIB WG Mity sy,
AP @%E”c%l);@ﬁerao&g%‘é m%%r@&‘ R ANENSHENIIALS ‘Z{O{Eht&;ﬁl%ﬁ!ﬁé&‘ [ vacuo to

YCF n| he reactijon mi as concentrate and url ied
the esne “for

YSreparative PeME s giva (i# 1Leéiesw ﬁiﬁré(aﬂl\/f“LEbmycfaoféﬂlé%

C21H22BrN803(M+H): 513.1, 515.1; found: 513.1, 515.1. 10 Example 152
SEHPosn0-3-28Be(Brietholyphenyb)-3ylepxadiazol-3-yl]ethyl-9-pentyl-6,9
-dihydro-5H[1,2,4]triazolo[4,3-a]purin-5-one 15 The title compound

was prepared using procedures analogous to those described for example
150. LCMS calculated for BrNgOB(M+H): 527.1, 529.0; found:
527.0, 529.0. 20 Example 15 (N

7-bromo-3-215-(3-hydroxypheny1)-1, ,, oxadiazol-3-yl]ethyl-9-pentyl-6,9-
dihydro-5H][1,2,4]triazolo[4,3-a]purin-5-one o

H

A mixture of 3-(3,3-diethoxypropyl)-5-(4-methoxyphenyl)-1,2,4-oxadiazole (1.0 g, 3.0 mmol)
in 2N HC1 (10 mL) and THF (10 mL) was stirred at room temperature overnight. The reaction
mixture was extracted with EtOAc (3x). The organic layers were washed with water, dried over
Na, S0y, filtered and concentrated to give the desired product. LCMS calculated for C,H 1 aN,O;4
(M+H): 233.1; found: 233.1.

Step D: 3-2-[5-(4-methoxyphenyl)-1,2,4-oxadiazol-3-yl]ethyl-9-pentyl-6,9-dihydro-5 H-
[1,2,4]triazolo[4, 3-a] purin-5-one
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INCY0057-500 (133161.00102) The title compound was prepared
using procedures analogous to those described for example 151. LCMS
calculated for Col-122BrN803(M+14): 513.1, 515.1; found: 513.1, 515.1. 5
Example 154
7-bromo-3-215-(2-methoxypheny1)-1,2,4-oxadiazol-3-yliethyl-9-pentyl-6,9-
dihydro-511- [1,2,4]triazolo[4,3-Mpurin-5-one 10 The title compound
was prepared using pr@c@%afr&logous to those described for example
150. LCN1S calculated fo 2T1248rN803(M+1-1): 527.1, 529.0; found:
527.0, 529.0. Example 155 157-0¥omo-3-2-[542-hydroxyp
henyl)-1,2,4-oxadiazol-3-yll ethy1-9-penty1-6/9-dibydr0-5 H- [1,2,4]
triazolo[4,3-alpurin-5-one 1INCY0057-5Q0 (£33 })0102) The title
compound was prepared using procedures ogmus to those described
for example 151. LCivIS calculated for C21H22131-Ns03 (Mill): 513.1,
515.1; found: 513.1, 515.L 5 Example 156
7-bromo-3-215-(2-ehloro-4-methoxyphenyt)-1,2,4-oxadiazol-3-yliethyl-9-p
entyl-6,9-dihydro-511- [1,2,4]triazolo[4,3-a]purin-5-one

A mixture of 1H-purine-2,6-dione 2-hydrazone (680 mg, 2.88 mmol) and 3-[5-(4-

methoxyphenyl)-1,2,4-oxadiazol-3-yl]propanal (900 mg, 3.88 mmol) in ethanol (20 mL) was refluxed
for 4 hours. The reaction mixture was concentrated and the residue was mixed with acetic acid (10
mL). The resulting mixture was refluxed for 3 hours. The reaction mixture was concentrated and
then diluted with water and extracted with EtOAc (3x). The combined organic layers was dried over
Na,SO,, filtered, concentrated and purified by preparative LCMS to give the desired product (830 mg,
64% yield). LCMS calculated for Cy,H,5NgO3; (M+H): 449.2; found: 449.2.

Step E: 7-bromo-3-2-[5-(4-methoxyphenyl)-1,2,4-oxadiazol-3-yl]ethyl-9-pentyl-6,9-dihydro-5H-
[1,2,4]triazolo[4,3-a]purin-5-one

To a solution of 3-2-[5-(4-methoxyphenyl)-1,2,4-oxadiazol-3-yl]ethyl-9-pentyl-6,9-dihydro-
5H-[1,2,4]triazolo[4,3-a]purin-5-one (160 mg, 0.36 mmol) in DMF (15 mL) at room temperature was
added N-bromosuccinimide (110 mg, 0.61 mmol). After stirring at 70 °C for 1 hour, the reaction
mixture was concentrated and purified by preparative LCMS to provide the desired product. LCMS
calculated for C,,H,4BrNgO; (M+H): 527.1, 529.0; found: 527.0, 529.0.

Example 151
7-bromo-3-2-[5-(4-hydroxyphenyl)-1,2,4-oxadiazol-3-yl]ethyl-9-pentyl-6,9-dihydro-5SH-

[1,2,4]triazolo[4,3-a]purin-5-one
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The title compound was prepared using procedures analogous to those
described for example 150. LCMS calculated for
C22H2313rCIN80,4(M-FH): 561.1, 563.1; found: 561,1, 563.1, Example
157
IS7-bromo-3-2-[5-(2-chloro-4-hydroxyphenyl)-1,2,4-oxadia/01-3-yl]ethyl-9
-penty1-6,9-dihydro;p]1- ,4ltriaz01014,3-alpurin-5-one
INCY0057-500 (133161. , O\N The title compound was prepared
using procedures analogous to tho$e described for example 151. LCIVIS
calculated for C211421BrC1N803( 54j¢"\:£ﬂ9.1; found: 547.0,

549.0. 5 Example 158 =N N
7-brome-9-penty1-3-[2-(5-pyridin-4-y1M,2.4-0 diﬁ?o?—rB-ypethyl]-G,Q-dlhy
dro-5H[1,2,4]triazolo[4,3-Mpurin-5-one tiludtoacttate The title
compound was prepared using procedures-danalogous to those described

for example 150. LCMS calculated for C20112113rN902(MH): 498.1,

500.1; found: 498.1, 500.1. Example 15
157-brome-9-penty1-342-(5-pyridin-3-y1-1,2 4-oxadiaial-3-

T e e A R R e AR R

dihydro-5H-[1,2,4]triazolo[4,3-a]purin-5-one (190 mg, 0.36 mmol) in CH,Cl, (12 mL) was added a

solution of BBr; in CH,Cl, (1 M, 7.0 ml, 7.0 mmol) at room temperature. After stirring at room
temperature overnight, the reaction mixture was concentrated and purified by preparative LCMS to
give the desired product. LCMS calculated for C,;H,,BrNgO; (M+H): 513.1, 515.1; found: 513.1,
515.1.

Example 152
7-bromo-3-2-[5-(3-methoxyphenyl)-1,2,4-oxadiazol-3-yl]ethyl-9-pentyl-6,9-dihydro-5H-
[1,2,4]triazolo[4,3-a]purin-5-one

Q%O\
v N
)
N 0
§
7 "N
N, _ )—Br
N N N

The title compound was prepared using procedures analogous to those described for example

150. LCMS calculated for C,,H»4BrNgO; (M+H): 527.1, 529.0; found: 527.0, 529.0.
Example 153

7-bromo-3-2-[5-(3-hydroxyphenyl)-1,2,4-oxadiazol-3-yl]ethyl-9-pentyl-6,9-dihydro-5H-
[1,2,4]triazolo[4,3-a]purin-5-one
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INCY0057-500 (133161.00102) The title compound was prepared
using pmeedures analogous to those described for example 150. LCMS
calculated for C201-121BrN902(M+14): 498.1, 500.1; found: 498,1, 500.1.

WePmPIesdis PCTIUS2007/071891
7-bromo-9- entyl pyridin-2-y1-1,2,4-oxadiazol-3-ypethyl]-6,9-dihy

Y6 X9F7;5% ﬂﬁé&@iéﬁé@a}punn 5-one trilluoroacetate The title

compound was prepared using procedures analogous to those described
for example 150. LCIVIS ulated for C201-12113rN902(M+H): 498.1,
500.1; found: 498.1, 500, 3|7nple 161
7-bromo-3-{24344-methoxyphe 1,2,4-ox81diazol-5-yliethylI-9-pentyl-6,9
-dihydro-511- [1,2,4]triazolo[4,3-a]purink5-0rje  1MCY0057-500
(133161.00102) &y pu—

N

The title compound was prepared using procedures analogous to those described for example
151. LCMS calculated for Cy HpBrNzO; (M+H): 513.1, 515.1; found: 513.1, 515.1.

Example 154
7-bromo-3-2-[5-(2-methoxyphenyl)-1,2,4-oxadiazol-3-yl]ethyl-9-pentyl-6,9-dihydro-5H-
[1,2,4]triazolo[4,3-a]purin-S-one

The title compound was prepared using procedures analogous to those described for example
150. LCMS calculated for CpuHauBrNgO; (M+H): 527.1, 529.0; found: 527.0, 529.0.

Example 155

7-bromo-3-2-[5-(2-hydroxyphenyl)-1,2,4-oxadiazol-3-yl]ethyl-9-pentyl-6,9-dihydro-5H-
[1,2,4]triazolo[4,3-a]purin-5-one
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The title compound was prepared using procedures analogous to those
described for example 72. LCNIS calculated for C22H2411rbigOi (6,1+H):
527.1, 529.0; found: 527.0, 529.0. Example 162 7-b

WMo (3-methexypheny1)-1,2,4-oxadlazol-5-yll PCT/US2007/071891
eté%Q-Pentylﬁ 9-dihyd re-511- [1,2,41triazolo[4,3-a]purin-5-on e
BN ﬂ&%éi‘ﬂ\”ﬁé@repared using procedures analogous to those
described for example 72. LCMS calculated for C22H24BrN803 (M+H):
527.1, 529.0; found: 527,Q, 320.0. Example 163

157-bromo-3-{2-[3-(2-n{ phenyl)-E2,4-oxadiazol-5-yllethyl}-9-pentyl
-6,9-dihydro-511- f1,2,4T% NJz ,3-ajpurin-5-one INCY0057-500
(133161.00102) The title'co und @vas prepared using procedures
analogous to those described for exa CMS calculated for
C22H2411rN803(M+H): 527.1,529.0\.faund; 27708629.0. Example 164
7-brom0-3-12-[3-(4-hydroxyphenyl)-l':’2,4 xaB'iazoI-S-yI]ethyl}-g-pentyl-
6,9-dihydro-511- [1,2,4]tria/olo[4,3-a]purir<5-one HO The title
compound was prepared using procedures analogous to those described
for example 141. LCMS calculated for |C21H2113rN803(1Vf+H): 512.1,

514. 1T1I9{II[MO§1;7&11Q1 éé]sﬁngpared using procedures analogous to those described for example
151. LCMS calculated for Cy HypBrNgOs (M+H): 513.1, 515.1; found: 513.1, 515.1.

Example 156
7-bromo-3-2-[5-(2-chloro-4-methoxyphenyl)-1,2,4-0xadiazol-3-yl]ethyl-9-pentyl-6,9-dihydro-5H-

[1,2,4]triazolo[4,3-a]purin-5-one

\
© o
\ /N
a N 0
§
/N
N, I D—Br
N N N

The title compound was prepared using procedures analogous to those described for example
150. LCMS calculated for CroHaBrCINsO; (M+H): 561.1, 563.1; found: 561.1, 563.1.

Example 157

7-bromo-3-2-[5-(2-chloro-4-hydroxyphenyl)-1,2,4-oxadiazol-3-yl]ethyl-9-pentyl-6,9-dihydro-5SH-

[1,2,4]triazolo[4,3-a]purin-5-one
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Example 165
157-bromo-3-12-[3-(3-hydroxyphen3,1)-1,2,4-oxadia701-5-yllethyl)-9-pent
yl-6,9-dihydro-511- [1,2,41triazola[4,3-alpurin-5-one INCY0057-500

W3 2b61596x502) The title compound was prepared usipgPiRResTESo1
analogous to those described for example 141. LCMS calculated for C21
Iﬁ.‘%@aﬁsé‘.’%@ﬂ%togi‘%, 514.1; found: 512.0, 514.0, Example 166
7-10.0610-3-1243-(2-hydroxypheny0-1,2,4-oxadiazol-5-yllethyli-9-pentyl-6
,9-cllhydro-5H][1,2,4]tria ,3-2330urin-5-one The title compound
was prepared using proc gs@analogous to those described for example
141. LCMS calculated for C211-& rN803 gM+H): 512.1, 514.1; found:
512.0, 514.0. Example 167 i
157-bromo-3-{2-[3-(2-chloro-41-metlm gHen )-A-2p#-0xadiazol-5-ylleth
y11-9-penty1-6,9-dihydro- 5H-[1,2,4]triaE0JIb ,3-8]purin-5-one
-INCY0057-500 (133161.00102)

The title compound was prepared using procedures analogous to those described for example

151. LCMS calculated for CoyHy BrCIN:Os (M+H): 547.1, 549.1; found: 547.0, 549.0.

Example 158
7-bromo-9-pentyl-3-[2-(§-pyridin-4-yi-1,2,4-oxadiazol-3-yDethyl}-6,9-dihydro-5H-

[1,2,4]triazolo[4,3-a]purin-5-one trifluoroacetate

2
o N\ O

e
FH/U\ N—
F OH o
F’
N
7N

N ?LJI o

N N N

The title compound was prepared using procedures analogous to those described for example

150. LCMS calculated for CyoHz BriNgO, (M+H): 498.1, 500.1; found: 498.1, 500.1.
Example 159

7-bromo-9-pentyl-3-[2-(5-pyridin-3-yl-1,2,4-oxadiazol-3-yl)ethyl]-6,9-dihydro-SH-

[1,2,4]triazolo[4,3-a]purin-5-one trifluoroacetate
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The title compound was prepared using procedures analogous to those
described for example 72. LCMS calculated fbr
C221-123BrC1N803(M+H): 561.1, 563.1; found: 561.1, 563.1. Example
woSoh-hreng-3-{2-13-(2-ehloro-hydroxy phenyl)-1,2,4-oxad@zgluR2y8h/071891
eth¥1§-9-pgnt I-\%G?,ag-dih dro-5H[1,2,4] triazolo[4,3-a] purin-5-one The
Hiferd ﬁ?ﬁsogr%g’ §B% red using procedures analogous to those
described for example 141. LCMS calculated for C21H21BrCIN803(M+H):
547.1, 549.1; found: 547.0,@30. E&ample 169
153.12-(5-benzyl-1,2,450xq¢k , ethyl11-7-brome-9-penty1-6,9-dihy
dro-5H-[1,2,4]triazaiQ[4:@- a]purin-30Re INCYQ057-500 (133161.00102)
The title compound was pg)r@pared using p oce;m/E analogous to those

for

N

described for example 150. LCMS calculgfei 21323B1IN802 (Mr l):
511.1, 513.1; found: 5 11.0, 513.0. N

The title compound was prepared using procedures analogous to those described for example
150. LCMS calculated for CyoHz BriNoO, (M+H): 498.1, 500.1; found: 498.1, 500.1.

Example 160
7-breme-9-pentyl-3-[2-(5-pyridin-2-yl-1,2,4-oxadiazol-3-yl)ethyl}-6,9-dihydro-5H-

[1,2,4]triazolo[4,3-a]purin-5-one trifluoroacetate

7 Os,
= \

o N N /

F>[/U\ i H
OH
F J~N N
F N, 7/ Br

N N N

The title compound was prepared using procedures analogous to those described for example
150. LCMS calculated for CyoH, BrNsO, (M+H): 498.1, 500.1; found: 498.1, 500.1.

Example 161

7-bromo-3-{2-[3-(4-methoxyphenyl)-1,2,4-oxadiazol-5-yl}ethyl}-9-pentyl-6,9-dihydro-SH-

[1,2,4]triazolo[4,3-a]purin-5-one
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Example 170
7-bromo-3-13-[3-(2-chloro-4-methoxyphenyl)-1,2,4-oxadiazol-5-yl]propyl
1-9-penty1-6,9-dihydro511-11,2,41triazolof4,3-a]putin-5-one N CIkl,bBr
Wb 7/150031€ title compound was prepared using proceduiQSranalRgarisol
to those described for example 123. LCMS calculated for

B IPPEaANSS e 5751, 577.1; found: 575.1, 577.1. 15Example
171

7-bromo-3-{3-11-(2-eh ydrﬁxyphenyl)-1,2,4-oxadiazol-5-yllpropyII-
9-pentyl-6,9-dithydro5H1 Zolo[4,3-a]purin-5-one The title
compound was prepared using p¥ocedures apalogous to those described
for example 141. LCMS calculated for G22H BBﬁllNBOS (M+H): 561.1,
563.1; found: 561.1, 563.1. Example 12 )—Br
N12-(7-bromo-5-oxo-9-penty1-6,9-dihyd|dc/T-L5 ]2,4]triazolo[4,3-a]purin-3-
yhethyl]-4- methoxybenzamide Step A: benzyl
(32)-3-[(2E)-(6-0x0-3-pentyl1-1,3,6,7-tetralydro-2H-purin-2-
ylidene)hydrazono]propylcarbamate HN[A..

The title compound was prepared using procedures analogous to those described for example
72. LCMS calculated for CoyHyBrNgO; (M+H): 527.1, 529.0; found: 527.0, 529.0.

Example 162

7-bromo-3-{2-[3-(3-methoxyphenyl)-1,2,4-oxadiazol-5-yllethyl}-9-pentyl-6,9-dihydro-SH-
[1,2,4]triazolo[4,3-a]purin-5-one

° ﬁx 0
H
N/ N)ﬁ:N)_Br
‘N?J\N N

The title compound was prepared using procedures analogous to those described for example
72. LCMS calculated for CoyHasBrNzO3 (M+H): 527.1, 529.0; found: 527.0, 529.0.

Example 163

7-bromo-3-{2-[3-(2-methoxyphenyl)-1,2,4-oxadiazol-S-yl}ethyl}-9-pentyl-6,9-dihydro-SH-

[1,2,4]triazolo[4,3-a]purin-S-one
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CbzN N 15A mixture of (2E)-3-penty1-3,7-dihydro-1H-purine-2,6-dione
2-hydrazone (2.3 g, 9 6 mmol) and benzyl (3-oxopropyl)carbamate (2.0 g,
9.6 mmol) in ethanol (30 mL) was refluxed overnight. The reaction mixture

wes@oens@ntrated to give the product (4.0 g, 58% yield), whighmas dase6hsot
for ﬁXt SBS,PQBIWIthOUt further purification. LCMS calculated for

633&%«31—?? 325 2; found: 426.1. Step B:

benzy112 (5-0x0-9-penty1-6,9-tiihydro-51141,2,4]triazolo14,3-alpurin-3-yl)
ethylicarbamate A mixture enzyl

(32)-3-[(2E)-(6-0x0-3- p@;& 6,74etrahydro-2H-purin-2-
5ylidene)hydrazonoThr cafbammate (4,0 g, 5.6 nnnol) in acetic acid (50
mL) was refluxed in the air ovelni The |xture was concentrated and
purified by preparative LCMS to glve product (1.3 g, 54%
yield) as a white solid. ',CMS calcula‘ﬂecL or ]&.‘42519703 (M+H): 424.2;
found: 424.2. 10Step C: N
3-(2-aminoethyl)-9-pentyl-6,9-dihydro-SHA1,2,4ltriazolo[4,3-alpur n-S-one
To a solution of benzyl
[2-(5-0x0-9-pentyl1-6,9-dihydro-5H-[1,2,4]triazolo[4,3-a]purin-3-
yflethyllicarbamate (0.52 g, 1.2 mmol) in methanol (50 mL) was added
10% Pd/C élOO m 3{ The 15reaction mixture was shaken in a
hydrog&natiCH TRAN SF U T S PEPEL TS RYLFL S ThiB e setBhe ik rrerete
TrakFiteraerrro i hedphilNgPeiitd): THe fitftefves Soieétfated to give
the desired product (320 mg, 90% yield). LCMS calculated for
Fxampreid®N20 (M+H): 290.2; found: 290.1. Step D:

ﬂtr.m?&"ﬁ%%y% eSS B3 Sligaotgls 3

2 ,4]triazolo[4,3-a]purin-5-one
N 0O
N
7
/r\ll\ />—Br
N

N,

The title compound was prepared using procedures analogous to those described for example
141. LCMS calculated for C,1Hy BiNzO3 (M+H): 512.1, 514.1; found: 512.0, 514.0.

Example 165

7-bromo-3-{2-[3-(3-hydroxyphenyl)-1,2,4-oxadiazol-5-ylJethyl}-9-pentyi-6,9-dihydro-SH-
[1,2,4]triazolo{4,3-alpurin-5-one
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To a mixture of
3-(2-aminoethyl)-9-penty1-6,9-dihydro-5H][1,2,4]triazolo[4,3-a]purin-5-one
(310 mg, 1.1 mmol) in THF (50 mL), was added N-Bromosuccinimide

w2991 doé24nmol). The mixture was stirred at 70 C for 1 howedih&o07/071891
reaction mixture was concentrated. The solid was filtered 5and washed

I\%W%A@?d&ﬂé}éltﬁgla&ired product (300 mg, 76% yield). LCMS
calculated for C13H19BrN70 (M+H): 368.1, 370.1; found: 368.0, 370.0.
Step E:
N-12-(7-bromo-5-oxo-9-@§&@%eﬂihydro-5H-R2,41triazo|o[4,3-c]purin-3
-yl)ethyl] -4- methoxytfenzamids A mixture of
3-(2-aminoethyl)-7-bromo-9-penty1-6,3-dih roﬁH[l,ZA]triazolo
[4,3-a]purin5-one (70 mg, 0.20 mmoI)N\4-/ eth x»;e@,zoic acid (32 mg,
0.21 mmol), benzotriazol-1- yloxytris(dimethyfamino)phosphonium
hexafluorophosphate (92 mg, 0 21 mmol), and triethylamine 15(0.053 mL,
0 38 mmol) in DMF (5 mL) was sirred at rpom temperature overnight. The
reaction mixture was diluted with water gnd acetonitrile and then purified
by prep LCMS to give the desired product (70 mg, 73% yield). LCMS
calculated for C211-125BrN703(M+H): 502.1, 504.0; found: 502.0, 504.0.
20 ExdmiglecdpBound was prepared using procedures analogous to those described for example
A1 2 Vb caipin & X e HRBAY G19r0li By os biH 1 b dBriag atol4, 3-a]purin-3-
yhethylThenzamide 1NCY0057-500 (133161.00102) The title
compound was prepared using procedures analogous to those described
SPREMble 172. LCMS calculated for C20117313rN702(M+H): 472.1;
7417&919—36%{24}%_}@3{@4}3@1}5,E&W}@oﬂﬁﬂl]ethyl}—9-pentyl—6,9—dihydro—SH—
[NA D ¢(adorgmicapuokesIpenty1-6,9-dihy
dro-511-11,2,41trlazolo[4,3-glpurin-3- yl)ethyliisonieotinamide
trifluoroaectate

/N\O

ﬁ—% .
H

N/ N)J\/U:N)—*Br
\NAN N

The title compound was prepared using procedures analogous to those described for example
141. LCMS calculated for Co1H, BriNsO; (M+H): 512.1, 514.1; found: 512.0, 514.0.

Example 167

7-bromo-3-{2-[3-(2-chloro-4-methoxyphenyl)-1,2,4-0xadiazol-5-yl]ethyl}-9-pentyl-6,9-dihydro-
5H-[1,2,4]triazolo]4,3-a]purin-5-one
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O lIH/ N N'Nr-N 10The title compound was prepared using procedures
analogous to those described for example 172. LCMS calculated for
C15H22BrNs02(M+H): 473.1; 475.1; found: 473.0, 475.0. Example 175

wWsemessyentyl-342-(pyrimidin-2-ylamino)ethyl]-6,9-dihydrpcgligkb @Al 71891
trlazolo 4,3-a] pu rin155-onc trifluoroacetate A mixture of

%I@{%% n%’é}t 1 30010%-o- pentyl-6,9-dihydro-5H-Molo[4,3-a]purin-
INCY0057-500 (133161.00102) 5-one (60 mg, 020 romol),
2-chloropyrimidine (25 mg;0Q.22 mmol) and triethylamine (0.045 mL, 0,32
mmol) in 1,4-Dioxane {1 W 6ef|uxed overnight. The reaction

mixture was concentrated, gnd residue was purified by preparative
LCMS to give the desired pfdduct. RENIS clculated for CI7D2iBrN9O:
446.1; found: 446.0, 448.0. Example 1 N

N-[2-(7-bromo-5-0x0-9-pentyl-6,9- dihﬁj\ge«ﬂBH- 2 Atrlazolo[4,3-alpurin-
3- yl)ethyl]nicotinamide 1/151uoreacetate

The title compound was prepared using procedures analogous to those described for example
72. LCMS calculated for CypHy BrCINgO, (M+H): 561.1, 563.1; found: 561.1, 563.1.

Example 168
7-bromo-3-{2-[3-(2-chloro-hydroxyphenyl)-1,2,4-o0xadiazol-5-yl]ethyl}-9-pentyl-6,9-dihydro-SH-
[1,2,4]triazolo[4,3-a]purin-5-one

HO
\Q\(/N\O
Cl N’K_\A o)
7 "N

H
N

N, )—Br
N/I\N N

The title compound was prepared using procedures analogous to those described for example
141. LCMS calculated for C, Hy;BrCINgO; (M+H): 547.1, 549.1; found: 547.0, 549.0.

Example 169

3-[2-(5-benzyl-1,2,4-0xadiazol-3-yl)ethyl}-7-bromo-9-pentyl-6,9-dihydro-SH-[1,2,4]triazolo[4,3- -

alpurin-5-one
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The title compound was prepared using procedures analogous to those
described for example 172. LCMS calculated for CI8H2213rN802(M+H):
473.1; 475.1; found: 473.0, 475.0. Example 177
WolNg#r15dpEomo-5-0x0-9-pentyl-6,9-dihydro-511-[1,2,41triazQlelf 308t R ko1
n-3%Detr|;%/Ihp ridine-2- earboxamide trtfluoro acetate \0 OH UNNN NI />-
47 ‘?..{)1%3&%@8%& of 2-Pyridinecarboxylic acid (20 mg, 0.16
mmol) in DMF (5 mL) was added 20CDT (26 mg, 0.16 mmol). After stirring

at room temperature fUBN(Z-aminoethyl)-?-bromo-
9-pentyl-6,9-dihydro-5 |2,4iikjaZolo[4,3-a]purin-5-one (50 mg, 0.0001
mol) was added the above soluti?)#,agjtth resylting mixture was stirred
at room temperature overnight. The reaetignypiXture was diluted with
water and acetonitrile and then purifiéﬂq rmg( atile LCMS to give the
desired product. LCMS calculated for C19112213rN802(M+H):
473.1,475.1; found: 473.0, 475.0. INCY0057-500 (133161.00102)
Example 178
3-amino-N-42-(7-bromo-5-0x0-9-penty1-6,9-dihydro-SH-11,2,41triazolo[4,
3-a]purin-3- ypethyllisonicotinamide trilluoroacetate

The title compound was prepared using procedures analogous to those described for example

150. LCMS calculated for CpyHpuBrNgO, (M+H): 511.1, 513.1; found: 511.0, 513.0.

Example 170
7-bromo-3-{3-{3-(2-chloro-4-methoxyphenyl)-1,2,4-0xadiazol-5-yl]propyl}-9-pentyl-6,9-dihydro-
5H-[1,2,4]triazolo]4,3-a]purin-5-one

N-C
Iy

N o H

~ N N
o of N L | )—br

N N N

The title compound was prepared using procedures analogous to those described for example

123. LCMS calculated for CpHysBrCINgO; (M+H): 575.1, 577.1; found: 575.1, 577.1.
Example 171

7-bromo-3-{3-[3-(2-chloro-4-hydroxyphenyl)-1,2,4-oxadiazol-5-yl|propyl}-9-pentyl-6,9-dihydro-
SH-{1,2,4]triazolo[4,3-a]purin-5-one
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0 H2NNH / N 1-Br The title compound was prepared using procedures
analogous to those described for example 172. LCMS calculated for
CI9H2:413rN902(M+H): 488.1; 490.1; found: 488.0, 490.0. Example 179
N-12-(7-bromo-5-0x0-9-penty1-6,9-Whydro-51111,2,41trlazolo[4,3-alpurth
-3-yOethy11-2- meththOI‘lICONlI’I ide trifluoroacetate The title

A, 189:0. 201 Example
N-12-(7-bromo-5-0x0-9-penty1-6,9-dihyd 41triazolo[4,3-alpuriu-
3-yl)ethyll-N'- phenylurea INCY0057-500 (133161.00102) A mixture
of 3-(2-aminoethy0-7-bromo-9-p
enty1-6,9-dihydro-5H-[1,2,4]triazolo[4,3-a}ptu-in5-one (62 mg, 0.17 minol)
and phenyl isocyanate (0.018 inL, 0.16 intnol) in DMF (5 inL) was stirred
at room temperature overnight. The reaction mixture was diluted with

watplapg assIan G an JR%SM}Q&QLP% 91’{98?6@4%%& 'X@&%&l“f’& REnple

desired product (about 80% conversmr%) alculated
M M en P 8 RQ: A6gH: hhc?%é?f‘bmﬂs??bl é%rlnme 181
N-[2-(7-bromo-5-0x0-9-pentyl-6,9-dihydro-5H4E2,4 1triazolof
Exathpre@pairin-3-ypethy1]-4- 10 hydroxybenzamide NH\0 / NN

N-[2-(7-bromo-5-0x0-9-pentyl-6,9-dihydro-SH-[1,2,4]triazolo[4,3-a]purin-3-yl)ethyl]-4-

for example 177. LCM$ calculated for C OH;HilEjIROZ(M+H) 487.1;

methoxybenzamide

i

~0 />—Br

Step A: benzyl (37)-3-[(2E)-(6-0x0-3-pentyl-1,3,6,7-tetrahydro-2H-purin-2-

ylidene)hydrazono Jpropylcarbamate

M on ft 4

A mixture of (2E)-3-pentyl-3,7-dihydro-1H-purine-2,6-dione 2-hydrazone (2.3 g, 9.6 mmol)
and benzyl (3-oxopropyl)carbamate (2.0 g, 9.6 mmol) in ethanol (30 mL) was refluxed overnight.
The reaction mixture was concentrated to give the product (4.0 g, 58% yield), which was used for

next step without further purification. LCMS calculated for C,;H,sN;,0; (M+H): 426.2; found: 426.1.
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HON' jl ihBr N---rThis"---N .) To a solution of
N-[2-(7-bromo-5-0x0-9-pentyl1-6,9-dihydro-5H-[1,2,4]triazolo[4,3-a]purin-3-
yOethyl]-4-methoxybenzamide (63.0 mg, 0.125 mmol) in CI-12C12 (5 inL)

at 0 C was added a 15solution of Boron tribromide in CH2C12 (1.0 M, 1.3
LB L3 Mmelks-Lheompixiiire was,aired At 10pmIe MRS RN AYSIRIBN carbamate
The reaction mixture was quenched with water and then concentrated and
purified by preparative LCMS to give the desired product. LCMS

calculated for C201-123BrN788{VNH): rnlz 7 488.1, 490.1; found: 488.0,

489.9. 20 Example 182 \_—>\ H
3-methyl-7-(pentatluorliethyl)-9- penty,{r 9‘ldlh dr9/-5H -11,2,4.1tHazol0[4,3
-alpurin-5-one INCY0057-500 (133161 C-EN4 N,//-CF2CF3 N

Nr-N The title compound was prepare( u ing procedures analogous to
those described for example I. LCMS calcllated for C,418116F5N60
(MTH): 379.1; found: 379.1. 5 Example 183 Preparation of 7-h ro
mo-3-met hy I-9-(4,4,4-tritluorobutyl)-6,9-dihydro-5H-11,2,41triazolo14,3-
*oda-a-gfure of benzyl (3Z)-3-[(2E)-(6-0x0-3-pentyl-1,3,6,7-tetrahydro-2H-purin-2-

ylidene)hydrazono]propylcarbamate (4.0 g, 5.6 mmol) in acetic acid (50 mL) was refluxed in the air
overnight. The mixture was concentrated and purified by preparative LCMS to give the desired
product (1.3 g, 54% yield) as a white solid. LCMS calculated for Cy;H;6N;O3 (M+H): 424.2; found:
424.2.

Step C: 3-(2-aminoethyl)-9-pentyl-6,9-dihydro-SH-[1,2,4]triazolo{4,3-a]purin-5-one

HoN

L»th
NN/J\ |

o

To a solution of benzyl [2-(5-0x0-9-pentyl-6,9-dihydro-5H-[1,2,4]triazolo{4,3-a]purin-3-
yDethylJcarbamate (0.52 g, 1.2 mmol) in methanol (50 mL) was added 10% Pd/C (100 mg). The
reaction mixture was shaken in a hydrogenation reactor under 50 Psi H, for 3 hours. The reaction
mixture was filtered through a pad of celite. The filtrate was concentrated to give the desired product

(320 mg, 90% yield). LCMS calculated for C;3H,oN,O (M+H): 290.2; found: 290.1.

Step D: 3-(2-aminoethyl)-7-bromo-9-pentyl-6,9-dihydro-5H-[ 1,2,4]triazolo[4, 3-a]purin-5-one

157



10

15

20

F3C"-- The title compound was prepared using procedures

analogous to those described for example 105. LCMS calculated for ClI Ml

iBrF3N60 (M+H): 379.0, 381.0.0; found: 379.0, 381.0. Example 184

Preparation of

7-bromo-3-methyl-9-(5,5, Iuorope 1)-6,9-dihydro-514-[1,2,4]triazolo[

4,3- *orb-5-one N N 15 re- cF3 Th tltle compound was prepared

using procedures analogous to {{fosk de Ifor example 5, LCMS

calculated for CI2H:3BrE3N60 (M 95 0; found: 393.0, 395.0,

Example 185 20Preparation of

7-bromo-9-(4-fluorobutvl)-3-methy1f6,9-dikc

dro-5H11,2.41triaiolo[4,3-a]purin- 5<one 1NCY0057-500 (133161.00102)

OHNNN

To a mixture of 3-(2-aminoethyl)-9-pentyl-6,9-dihydro-5H-[1,2,4]triazolo[4,3-a]purin-5-one

(310 mg, 1.1 mmol) in THF (50 mL), was added N-Bromosuccinimide (0.29 g, 1.6 mmol). The
mixture was stirred at 70 °C for 1 hour. The reaction mixture was concentrated. The solid was filtered
and washed with EtOAc to yield the desired product (300 mg, 76% yield). LCMS calculated for

Cy3H,9BrN;O (M+H): 368.1, 370.1; found: 368.0, 370.0.

Step E: N-[2-(7-bromo-5-0x0-9-pentyl-6,9-dihydro-5H-[1,2,4 ]triazolo[4,3-a]purin-3-yl)ethyl]-4-

methoxybenzamide

i

~0 />—Br

A mixture of 3-(2-aminoethyl)-7-bromo-9-pentyl-6,9-dihydro-5H-[1,2,4]triazolo[4,3-a]purin-
5-one (70 mg, 0.20 mmol), 4-methoxybenzoic acid (32 mg, 0.21 mmol), benzotriazol-1-
yloxytris(dimethylamino)phosphonium hexafluorophosphate (92 mg, 0.21 mmol), and triethylamine
(0.053 mL, 0.38 mmol) in DMF (5 mL) was sirred at room temperature overnight. The reaction
mixture was diluted with water and acetonitrile and then purified by prep LCMS to give the desired
product (70 mg, 73% yield). LCMS calculated for C,;H,sBrN;O; (M+H): 502.1, 504.0; found: 502.0,
504.0.

Example 173
N-[2-(7-bromo-5-0x0-9-pentyl-6,9-dihydro-5H-[1,2,4]triazolo[4,3-a]purin-3-yl)ethyl]benzamide
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The title compound was prepared using procedures analogous to those
described for example 5. LCMS calculated for C.1,11,311rEN60 (M-F11):
343.0; found: 343.0. 5Example 186 Preparation of

Wi Dsthi4- fluoropentyl) 3 methyl -6,9-dihydro-5H-11,2,41ka286007/071891
[]153 urins-one N % The title compound was prepared
Xgﬂ%ﬁﬁ%ﬂ?@%ﬁa}n boﬁbus to those described for example 105. LCMS
calculated for C:21115BrEN60 (M+11): 357.0, 359.0; found: 357.0, 359.0.
Example A GTPyS recruitm&qt assay Membranes were prepared from
HEK293 cells transiently trapsfested withchuman 1IM74a 15 and 0a0
protein. Assays were pefforghed in 3 4-wel| farmat in a volume of 50 tL
per assay point. Serial dilutions of eo oundspwese prepared in the assay
buffer (20 inM HEPES pH. 7.4, 100 fiM Wac® 10 niNI MgC12, 10 mg/L
saponin and 10 EM GDP) and mixed with membranes (2 tig per assay
point) and 35S GTPyS (Amersharn, 0.3 nM) in the assay buffer. The
mixtures were incubated at mom tem erature for 30 min and wheat germ

agglufinin §PA be Amers 6g g per assa gom& 20 i '
assay utter were a&vtfeﬁr “After r?r?elﬁléu galo OWI'[ agitation ‘“"g ates v

lm%eré%ﬁﬁ%ﬁlﬂaéﬁﬁ EB’HG%N&?W A bbra 988 Gy Eidas
determined by counting on a TopCount scintillation counter. An active
mampeund according to this assay has an ECso of about 50 [WI or less. In

-a@ﬁ&mmdmaﬁﬁnm 6 gaursﬁs[pt %pﬁaﬁ@u@ﬁm&on have an

g . %A Iests than ab ut. 50 EM, Iess than about 40 AM, less than about
f)}g RESS "é“ﬁ abo "toﬁiﬁcﬁtf\%e less than about 10 EM, less than
INCY0057-500 (133161.00102) about 5 gM, less than about 1 gM, less
than about 500 nM, less than 300QM, or less than about 200 nM. For
example, the compounfl of Exampfe Yhas an EC50 of 80 AM in this
assay. Example B 51*@%@\40 cid displaceme asﬁiy Membranes
were prepared from HEK293 taifs transmﬁty\tra sfeetee] with the human
HM74a and Gao protein. Wheat germ agghutiriyr SPA beads (Amersham)
were weighed and suspended in the assay bufter (50 rnM Tris-HCI, pH.
7.5, 1 mM MgC12 and 0.02% CHAPS). The beads were mixed with
membrane (75 itg membrane/mg beads) af room temperature for 1 hr.

The b&ad were spun down 0 and w 1fhedw{tce wit buffer and then

resuspended in buffer at 5 m bsmgd’s? 5319 MOt AR g ete
13t1dEEMS tHevbisddy SHH%ﬁ@h%NéH)V\Mﬁ bdmipothes ’a7t3(‘to‘ta$ Yol. of 50
gL). Nonspecific binding was determined by the inclusion of 100 gIVI
mm%i@ip@cid The binding mixtures were incubated at room temperature

f itatl t rif 5 for
B e e e A
SSn MRt ARESfiter. An

JN
t‘—':>;/?kOH <;N\>—NHL>\ i

H
N N
N, | )—Br

A mixture of 3-(2-aminoethyl)-7-bromo-9-pentyl-6,9-dihydro-5H-[1,2,4]triazolo[4,3-a]purin-
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15 active compound according to this assay has an 1050 of about 50 gM
or less. In some embodiments, the compounds of the present invention
have an IC50 of less than about 50 gM, less than about 40 glvl, less than

@bomt)-apgg% less than about 20 )IM, less than about 10 1.19dr}esséRaMso1
M, less than about 1 FL, less than about 500 nM, less than 300

|9|Y8? égs“é’?ﬁé?ﬁéﬂo‘lﬂl%b nM. 20 Example C FLIER assay ~ HEK2 93e
cells transfected with human HM74a and G015 DNA were seeded the day
efl@ the d¥sayd: 50000 cealisivdlSim882dmetiop latesicCdioivedfd45 mL,
osashed) QﬂE&Mﬁ’dn@( RS Srandincdbatachmitint kiR GakaityWas concentrated,
aQéﬂéBLe&HlﬂE PRy g}'Sré 2&!@ BSwshhfist sontataing A mMaehanssid At
@ / 8”&651/%%% 412 ngm Compounds were added to the cell plate
dhd'flucrescentce ¢ ang es ue to Cirl6-mediated intracellular calcium
response were measured An active compound according to this assay
Brampla EC5.0 of about 50 gM or less: In some embodiments, the

COMPOLIRSSA e RESASNL MMRARSOR-NaVA BRRGRE. ghlesssthan about 50

yﬁéw&igaﬁsamg&%%ace M, less than about 30 itM, less than about 20
gM,’less than about 10 itM, less than about 5 gM, less than about 1 )IM,

less than about 30500 nM., less than 300 nM, or less than about 200 nM.
Example D CAMP assay CH® cells stably transfected with human
[IM74a were seeded at 500 willin a 96awell 35plate in HAMS F12
medium with 10 % latg was ingubated qvernight at 37 C and 5
% CO2. The test c6 oun}as wetre prepared)Nl\n a/stipnatation buffer
containing IX HANKS, 20 inM INCY0057-%00%133161.00102) HEPES, 5
AM forskolin, and 0.25 n-11\4 1111vFX. Theedia from the cell plate was
removed before adding 30 AL of the test compounds. After 30 minute
incubation at 37 C and 5 % CO2, the eAMP level was assayed using
HitHupier FAMB R assanKiLRIseaverit. CA) IR delernalions wers:
ased on compound hibition relative to DMSO-controls. An active
18%@%%%%&88%%5%#@8@2%&9 has aHiEseret abblit'1ob Am or
less. In some embodiments, the compounds of the present invention have
Eanplb@70f less than about 100 AM, less than about 80 WV% less than
ot I
ﬁ R L e e
‘f“igﬁ M 1eESAHER about 500 nM, less than 300 nM, or less than about
200 nM. For example, the compound of Example 1 has an 1050 of 20 nM
in this assay. 10 Example E Adipdgyte lipolysis assay Preadipocytes

purchased from Zen B| were a{'s.7 X |@4 cells/well in 96-well
plates, differentiat 4 d S ag apd mat (r*;ytes assayed during
days 15 through 21. dlpoeyte \ />——Br

To a solution of 2-Pyridinecarboxylic acid (20 mg, 0.16 mmol) in DMF (5 mL) was added
CDI (26 mg, 0.16 mmol). After stirring at room temperature for 2 hours, 3-(2-aminoethyl)-7-bromo-
9-pentyl-6,9-dihydro-5SH-[1,2,4]triazolo[4,3-a]purin-5-one (50 mg, 0.0001 mol) was added the above
solution, and the resulting mixture was stirred at room temperature overnight. The reaction mixture
was diluted with water and acetonitrile and then purified by preparative LCMS to give the desired
product. LCMS calculated for CoH,»BriNgO, (M+H): 473.1, 475.1; found: 473.0, 475.0.
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15 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 AM) and various concentrations
wiccsynpawnd diluted in assay buffer containing a final DMSQcr/us2007/071891
concentration of 0.1%. After overnight culture, the glycerol concentration
ﬁﬁ%&@?ﬁ%%%@m@etermined with the Lipolysis Assay Kit
purchased from Zen-Bio. Absorbance at 540 nm is directly 20
proportional to the glycerol concentration in the sample. 1C20
Kiakeprainations were based on compound inhibition relative to DNB
FORIHGIR. -%FSB{‘(?&Q{B‘B%HQ1%9}2&’6%&5]8-%-@,'2@&%){1&@,%- Bulfn. of
b&u} l;L(())m,g\ vl or fhlstswln some embodiments, the compounds of the

y@ree e]rﬁ VEHABH have a8 fEED of less than about 10 Alvl, less than about

> 5AM, less than about 2 AM, less than about 1 AM, less than about 500
nM, less than 300 nM" less than 200 nM" less than 100 nM, or less than
about 50 25nM. For examplé2Nhe gomipound of Example 77 has an IC50
of 37 nM in this assgy. Var{ousymodifigati oﬂthe invention, in
addition to those d Ibe@rheneid, will b&;’a argint pe-those skilled in the
art from the fbregoingFdescription. Such mbdifigatiohs are also intended to
fall within the scope of the appended claims. Each reference, including all
patent, patent applications, and 30publicatighs, cited in the present
application is incorporated herein by refergnce in its entirety. MCSLLP
Claims: A compound of Formulal: 0 N X'/R2 131 51 or
pharmaceutically acceptable salt thereof, wherein a dashed line indicates
an opfbHEIEREPURGS N GFRARE: Yins ROREPs cRatRetys 10 deestisd for example
1Ay le?iej-{ Dt e(®1 G AldyiBne)pHOR}33(CAB .alkyleha}.0optionally

10  substituted with 1, 2, 3, 4, or 5 RLI, wherein if m and q are both 1, then p

]&a:lﬁple 179
N-[2—(7-bromo-S-0X0-9-pentyl—6,9—dihydr0—5H—[1,2,4]triazolo[4,3—a]purin—3—yl)ethyl]—2-

methylisonicotinamide trifluoroacetate

S

F NH

F OH \___>\ O H
\! 7N
N/ N‘_?k

F N
| />—Br
N

15

The title compound was prepared using procedures analogous to those described for example

177. LCMS calculated for CyoHouBriNgO, (M+H): 487.1; 489.1; found: 487.0, 489.0.
20  Example 180

N-[2-(7-bromo-5-0x0-9-pentyl-6,9-dihydro-5H-{1,2.4]triazolo[4,3-a]purin-3-ylethyl]-N'-

phenylurea
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R'is H, C1.10 alkyl, C210 alkenyl, C2.10 alkynyl, or Cy, wherein said

CIAO alkyl, C240 alkenyl, or C2.10 alkynyl is optionally substituted with 1,

2,3,4,or5RI-2; R2is halo, cyano, C1.3 haloalkyl, Z, SR, or a moiety

waving/th@formula: 15=R2a ; R3b is selected from H, halo, €dtausbeyt/o071891
|, C1.6 haloalkyl, C1..6 hydroxyalkyl, Cho

Igéﬁgo‘%}tgm&%ﬁ 8#%%}’ Or Sr. C(0)Rb, C(0)Nad, C(0)01e, OC(0)Rb,

OC(0)NRele,NWC(0)W, NWC(0)NRele, NWC(0)0le. S(0)Rb, S(O)NR'Rd,

S(0)2W, NReS(0)2Rb, and S 2Nad, wherein said Cho alkyl, C2-6
alkenyl, or C2.6 alkyny; NEL?\OCEU tituted with 1, 2, or 3
substitutents independ selected f} Wﬁi N, NO2, halo, Or, Sle,
C(0)12b, C(0O)NR'Rd, C(0)OW, OC(0YRb] OC Ogé RRBW. NWW, NWC(0)Rb.
NWC(0)NR Rd, NWC(0)OW, S(O)Rh, §(O) ad, S(0)212b, NrS(0)2Rb, and
S(0)2Nad; R4b, and Rsb are independently selected from H, halo, C1-6

alkyl, C2.6 alkenyl, C2,.6 alkynyl, 6 halpalkyl, Cho hydroxyalkyl, CF6
cyanoalkyl, Cy2, CN, NO2. Ord, Se, C[0)Rw, C(O)NWIR'll, 25 C(0)012',

OC(%%&%Q%@M‘M WMS}&QEEM ﬁlng)l G )1%\’5\’;%%95 Q{M%@QR}E\%

0 NI S(0 dl, wh
S8 %gﬁn 3< im% éng(lczq gocﬁdl & yny are cl)g]pg iohahy éaglﬁet{vj?fl%%med

ARy }e?PﬁﬁtBT“si’J‘t?g’d%meﬁ‘fé %éﬁéﬂﬁéﬁ%w%@@éﬁéﬂ%ﬁw@wa@wmle and then
PO, G(OpRB € (INRetiRd 1h«C (010120t QG0 YA cQC(BIN IR N Rt
WSO MHCO)N LR shNWY 16t e0 S(0)Rh, S(O)NWIRAL,

S(0)2R", 30NW1S(0)2Rbl. and S(0)2NW1Rth; MCSLLP R6" is selected

from H, C1,6 alkyl, C24 alkenyl, C24 alkynyl, (11,6 haloalkyl, Cy2, C(0)R,

5’(5’1168 S(0)Rm, S(O)NR6R4I, S(0)2Rbi, NRdS(0),Rm, and
B@Ww&gﬁ&?%@ﬂéﬁ-dihydro-SH—[l,2,4]triazo10[4,3-a]purin-3-yl)ethyl]—4—

hydroxybenzamide
o i />—Br

To a solution of N-[2-(7-bromo-5-0x0-9-pentyl-6,9-dihydro-5H-[1,2,4 triazolo[4,3-a]purin-3-
yl)ethyl]-4-methoxybenzamide (63.0 mg, 0.125 mmol) in CH,Cl, (5 mL) at 0 °C was added a
solution of Boron tribromide in CHCl; (1.0 M, 1.3 mL, 1.3 mmol). The mixture was stirred at room
temperature overnight. The reaction mixture was quenched with water and then concentrated and
purified by preparative LCMS to give the desired product. LCMS calculated for
CroHy BrN;Os(MAH): mv/z = 488.1, 490.1; found: 488.0, 489.9.

Example 182
3-methyl-7-(pentafluorocthyl)-9-pentyl-6,9-dihydro-SH-[1,2,4]triazolo[4,3-a]purin-S-one
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said CI1.6 alkyl, C24 alkenyl, and C24 alkynyl are optionally substituted
with 1, 2, or 3 substitutents independently selected from Cy2, CN, NO2,
ORB',C(0)Rm, C(O)NR'IR4', C(0)01e, 50C(0)1e,
C{)MNBHAR41,NIVC(0)RmM, NR41C(0)NRJIR41, N1241C(OR#32007/071891
INR411247, S(0)2121)1, NeS(0)2124A, and S(0)2NleRd1;
IE%@%%%@Z(%%I%}@& 2r?dently selected from halo, C1.6 alkyl, C2.6
alkenyl, C24 alkynyl, C1-6 haloalkyl, CN, NO2, 012"2, SR42, C(0)R'2,
C(0)NR"21242, C(0)012"2, QC(O)L2bg, OC(0)N124'2R42, NRCZRd2,
NR02C(0)12.62, NR'2C(0)N yNR62C(0)0R'2, S(0)1e2,
S(O)NR."21e3, S(0)2R1'2, 1HNR. (O 1¥2Chnd S(0)2NRe2Ry;  R2a
is H, Cl4alkyl, C2.6 alkenyl, C2.1D alkynyl, C1.6 haloalkyl, C6
hydroxyalkyl, C14 cyanoalkyl, Gy4, CN, NO2, C(0)R"6, C(0)1NR461246,
or C(0)01e6; Cy is aryl, heteroaryl, cycloalkyl, and heterocycloalkyl,
each optionally substituted with 1, 2, 3,4 or 5 substituents selected from
halo, (ht sthatkyydutidvadisesnyls R4 alisysayteGhAldpato al kydsc@Neribad\ie 2x lige
SV CORR )\ FheB G £(0)91243, OG4G)Rb3, OC(0)NIE3R4S3,
NRb3R43, NRb3C(0)Rb3, NR6C(0)01243, S(0)Rb3, S(0)N1V3R43,
S(0)2R"3, and S(0)2NR"31243; Cy' and Cy2 are independently selected
HrompsA® heteroaryl, cycloalkyl, and heterocycloalkyl, each optionally
Repstitivted Thtlidg-2-n@thd16x B, s tbsiduehteybeidetda drofH R Cidda Kl
afparthalkgayl, C2-4 alkynyl, C1-4 haloalkyl, CN, NO2, ORA, SRA,
C(0)Rb4", C(0)NleRd4, 20 C(0)01e,0OC(0)Rm, OC(0)NeR', Nee,
NR.c4C(0)1e4, NeC(0)OR", S(Q)RR4. S(0)NIleR", S(0)2Rm, S(0)2NRe4R",
and Cy3, wherein said C14 alglz} %&a}eﬂyl, or C24 alkynyl is optionally
substituted with 1, 2, or 3 substituents iMdependently selected from CN,
NOZ2, halo, ORa4, SR"4, C(0)Rb4, £(0)NeRd4, C(0)0e, OC(0)Rb4,
OC(0)NeR44, Nee, NleC(0)121'4; NeC(0)01e, S(0)R"4, S(O)NRe4R44,
S(0)2R1'4, S(0)2NR.441234,f=akRd Cy3; 25Cy" and Cy4 are independently
selecigd et A hRte R GM%%A&@WM%@@M@Q@%X%F%@%XﬁmpIe
0 t : tifuents rom halo,
SRS B Sa P sardeal )
cycloalkyl, heterocycloalkyl, CN, NO2, Orb, SR"6, C(0)1e, C(O)NR66e,
Eoyd11836, OC(0)Rb6, OC(0)NRe6Rd6, NR66Rd6, NRe6C(0)Rb6,
PGREDN0 260 008 habhyB{Q3N /e Rt o S N &) &, ety O 52N B46 6::306 4B 1S
aﬂmmtgg];ggoaryl, cycloalkyl, and heterocycloalkyl, each optionally
substituted with 1, 2, 3,4 or 5 substituents selected from halo, C14 alkyl,
C2,4 alicenyl, C2.4 alkynyl, CI)}hal alkyl, CN, NO2, OR, se, C(0)W'6,
c(o)seRd6, c(o)oRa6, oc(0)RRE, &c(o £3d6, NR6Rd6, NRc5c(0)Rbs,
NeC(0)0OR46, S(0)R"6, S(0)NRABW]6,"5(0)2Rb6, and S(0)2NR46R46; RA
is H or C1.4 alkyl;

CFj3
The title compound was prepared using procedures analogous to those described for example
5. LCMS calculated for C,,HsBrE;NgO (M-+H): 393.0, 395.0; found: 393.0, 395.0.

Example 185

Preparation of 7-bromo-9-(4-fluorobutyl)-3-methyl-6,9-dihydro-5H-{1,2,4]triazolo[4,3-a]purin-

5-one

163



10

15

20

35Q" and Q3 are independently selected from 0, S, NH, CH2, CO, CS,
SO, SO2, OCH2, SCH2, NHCH2, CH2CH2, COCH2, CONH, COO,
50CH2, SONH, SO2CH2, and SO2NH; MCSLLP RU and Rd are
wolegendently selected from H, C1.6 alkyl, Cl.b haloalkyl, C2&ralkesylo71891
- yOvl, %{E ' erein said C1,6 alkyl, C14 haloalkyl, C2.6
Iaﬁéﬁl)gﬁ 6%% y)rélglfv(\‘l optionally substituted with 1, 2, 3, 4, or 5
substituents selected from halo, C1 balky], C24, alkenyl, C2.6 alkynyl,
C1.6 haloalkyl, C14 hydroxyalkyl, C§.6 cyanoalkyl, Cy2, CN, NO2, OR',
SR’, C(0)1e5, C(0)NR65RdSs, 57 NOC(0)R66, OC(0)Nrele, Nee,
Nr5C(0)1265, N1255C(O)Nrsc§,‘ ORA5 . S(0)r5, S(O)NleRd5,
S(0)2Rb5, N12655(0)2,1e, and S(d\J214leRd5; R"2, Ras, RS, Ras,
and Rai' are independently selectgéd from H, C14 alkyl, C14 haloalkyl,
C2.6 alkenyl, C24 alkynyl, aryl, gycloalkyl, heteroaryl, heterocycloalkyl,
arylalkyl, heteroarylalkyl, cycloglkylalkyl or heterocycloalkylalkyl, wherein

el B e o o sampi
S'C%%%}%I%ﬁ ool éﬁ%&éﬁéé 'J'y%ilﬁ%/%'?éf ‘6&?6%/‘5119/ substituted with OH,
cyano, amino, halo, C1.6alkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl,
BExyeiplalidd or heterocycloalkyl, Rd and Rbi are independently selected
HrQddo ok Bralind - halRalkyls-teaf B ek afv2hia¥y vk 800 S¥ arpurin-
Sy\égé-:‘reln said (11.6 alkyl, C.14 haloalkyl, C24, alkcnyl, or C2 6 alkynyl, Is
optionally 15substituted with 1, 2, 3, 4, or 5 substituents selected from
halo, C14 alkyl, C2.6 alkenyl, §2.6 dglkynyl, C14 haloalkyl, C14
hydroxyalkyl, C14 cyanoalkyl, @yNT OR, SR, C(0)Rb5,
C(0)Nr5Rd5, C(0)01265, OC(H 0) r5Rds, Nr5Rd5. Nr5C(0)Rb5,
NeC(0)Nlele, NrsC(0)01e, S(0)R65,)S(0)NIeRds, S(0)2Rb5,
NR65S(0)212.65, and S(0)2Nr5R(ls; Rb2, R65, rd, 1265, and Rb6 are
independently selected from H, €14 alkyl, C14 haloalkyl, C24 20alkenyl,
C2.6 alkynyl, aryl, cycloalkyl, f teroaryl, heterocycloalkyl, arylalkyl,
heteroarylalkyl, cycloalkylalkyl or heterocycloalkylalkyl, wherein said CI.6
alkyl, CAHIALIEERNH ¥ REBIKE HITTEED TR AR IO BHTI RIS Héta FErrple
ShéteviGoybldatkybr EnalkyiNiitdrdaridlkyds tycloatk plelkys Bro.
heterocycloalkylalkyl is optionally substituted with OH, cyano, amino, halo,
&Mpﬁlkyl’ aryl, arylalkyl, heteroaryl, heteroarylalkyl, cycloalkyl or
heterocycloalkyl; 25Ir and Rd are independently selected from H, C14
GIRYE ETHRSISARY, C24 alkenyl, C24 alkynyl, and Cy2, wherein said C14
alkyl, &1 prstontksy brd2ddafieeni B T cdlsatieyrigitl istoptictdl yibubstiu fed 742
i, lprdield, Ass@ysSvsrebstitiianisindependsntlyselesied fom hale: &34 point.
. I I . a 6 alky
RV bifiR-02 &%éx@%@&gﬁb&gw@%}ﬂa@gL%(g&M% mWHEg% o ,!71.5}6@ mM

cyanoalkyl, Cy', CN R, C%Q)RhS, NRC5R:15,

N RIS CNIRES TS RS NFSCTIRes NRBSEOM ST s
PSONRESE (MDR45NS{B)LEE SOINILTSe, B 2R rNRESS(B)2R6S:Emdoom
t&@)&{w%&%% min and wheat germ agglutinin SPA beads (Amersham) (0.2 mg per assay point)

in the assay buffer were added. After 30 min incubation with agitation, plates were centrifuged at

1500 g for 5 min and bound **S GTPyS was determined by counting on a TopCount scintillation
counter. An active compound according to this assay has an ECs, of about 50 pM or less. In some
embodiments, the compounds of the present invention have an ECs, of less than about 50 pM, less

than about 40 uM, less than about 30 uM, less than about 20 uM, less than about 10 uM, less than
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35

or r and Rd together with the N atom to which they are attached form a 4-,
5-, 6- or 7- membered heterocycloalkyl group optionally substituted with 1,
2, or 3 substituents independently selected from halo, C14 alkyl, C24
\atkemyhﬁm alkynyl C1.6 haloalkyl, C14 hydroxyalkyl, C14myeosaikyb; 1891

g}é (%% a5 C(0)R65, C(0)Nr5RdS5, C(0)0r5, OC(0)1265,
X Ters r50(0)1265 NI5C(0)Nr5Rd5, Nr5C(0)ORas,

S(0)R65, S(O)NIeRdS S(O)212.65, NeS(0)21265, and S(0)2Nr5Rd5;
ahpit S VP IRt R larhiefeiberden i) saYe deesd b PROFMOT Gsdlieplateit@ 00
niva e kel the @ksgrtti (€ Rxdmptiymglaaiic ) whianginasajd C1_6 alkyl,
C1.6 haloalkyl, C2-6 alkenyl, or C2.6 alkynyl, is optionally substituted with

, or 5 substituents independently selected from halo, C1.6 alkyl,
(zfl‘bmg a en [, C2.6 alkynyl, C1_6 haloalkyl, C1.6 hydroxyalkyl. Ci_6
Nigniimis-aRg| deRlzsemagt Nesp, | 012'5, Sre, C(0)Rbs, 5 C(0)Nele, C(0)012'5,
OC (Ve b@G{O)NRehearcNiet 2FERINERC@RLE; INIRbSC (O NRISRbEIIM 742
ahileC(Ple vi) BB, SLAINRIP AR B()2RD; M@@@Qﬁ%&ﬁ%&ﬂ&ta in the
a§£9)o%?}i? BQ%M Tns%&%ﬁ@S@m@%éEP%M?O@/e &{g}’%? 'Ith)( growere aned

aré attached form a 4- 6- or /- membere heterocyc up

VOB RATRIRP SUTB SETREARTE Derd R A SISHRGEHE fﬁﬂéﬁeﬂﬁéfﬁ% Yfeptagorn
afcbmashel on€ Vi bkt ARG seteervptieCiR B kgt ingDads It CARY L FCH. Bicotinic

abyar@lidyh Gd R:40 aﬁg%ﬂﬁﬁﬂﬁg@d We%buhld@& @IQBI V%Rc)fc%(p;)&bﬁéonspemﬁc
0)N12c 0 Rb5 s, N

bmﬁn)é oﬁ‘Néseo%Rg 30?\18 6’?2"558 @&lﬁ% RIOLN 15%5%@5“%%@3‘? g vere

lmwﬁ%ﬁmﬁsteaﬁ%(e)fzaa@mw ool Bl Y AP ST B8 ARy & Tor 5

nge had ey of Simichti@it 10datky lle@itnbibbo atkylin©h STaikenylls@au6tiadkopnytkr. An

a&Wéch!Tﬁ@ﬁﬁ@éy&o@Mc% @gﬂﬁylasth@t@;fgy@gaﬂfq@@%d LA ia@,terﬂiaﬁ%éaéﬁsmmem,
Cloa an eterocyclo erein sa

%%om ouﬁ/ Iﬂ%}é 8r§seg \léeenﬁo g gil é/ S tyvnl ou 5% Iﬂ %:s(s; :tlfb% %lﬁ%;tlfl() uM,

1%%?%?639&168% laﬁﬂ&fkﬁ)frmﬁé@erMa}vﬁéhep|abe>ybP@am&f|laqk§haaﬁbout 5 uM, s than
aheterpry tiealkyabobi® aptiosaty substiivtedswith £, mmimo, halo, C16
alkyl, Ci.6haloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, cycloalkyl or
hetero%/cloalkyl or le and Rd2 together with the N atom to which
ERBPE(E attached form a 4-, 5-, 6- or 7- 20membered heterocycloalkyl
F8B3stayand Rd3 are mdependently selected from H, C1.10 alkyl, Cho
haloalial2 B2 dliaientelid 2 alkasn yvanladaetgraanylveyclealkyile day before the
aﬁ%%¥%)6@lpéc'l|&v¢veﬂfbﬁ|@Q&%hﬂﬁé@%ﬂ@%ﬁb @ys%l&adgég ?}%ll)ﬁ'ﬂglss and6 incubated
|n ) 0a
" teﬁril%?/ééj Ej;; Oke%‘llry 1, he °§so ryn %Jg/%&% f;l 8?%?:“ oéfk Ipmbenwd “
3&r9| ARyl W&ef%&%%mﬂomr@ammdd? 95 ﬁ@t@i%wéaﬂzsa@n@ylc@nges due
woptienatiisubstitetedwilbiHesasnin asehaleadiddd alkadive tofalaalloghding to
tl@srXL’say has an ECs of about 50 uM or less. In some embodiments, the compounds of the present
invention have an ECs, of less than about 50 pM, less than about 40 uM, less than about 30 uM, less
than about 20 puM, less than about 10 uM, less than about 5 pM, less than about 1 pM, less than about

500 nM, less than 300 nM, or less than about 200 nM.

Example D
cAMP assay

CHO cells stably transfected with human HM74a were seeded at 7,500 cells/well in a 96-well
plate in HAMS F12 medium with 10 % FBS. The plate was incubated overnight at 37 °C and 5 %
CO,. The test compounds were prepared in a stimulation buffer containing 1X HANKS, 20 mM
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arylalkyl, heteroaryl, heteroarylalkyl, cycloalkyl or heterocycloalkyl; or
Rd3 and Rd3 together with the N atom to which they are attached form a
4-, 5-, 6- or 7- membered heterocycloalkyl group; R"4 and 12'14 are
wulepensmnsly selected from H, C1-10 alkyl, C16 haloalkyl, €Cr/Gsatkenyiso1

8\%6350761% # ?Hlogﬁtﬁroaryl, cycloalkyl, heterocycloalkyl, ary_lalkyl_,

eteroar cycloalkylalkyl, and heterocycloalkylalkyl, wherein said
C1 10 alkyl, C1.6 haloalkyl, C2_6 al kenyl, C2.6 alkynyl, aryl, heteroaryl,
Tefdioalikyl! ot yeio@Ryin™ ANy Tk atedio digin kgt ditsatiay eyt agrbefore
ahete rcyreaieytatkyhisooationads ¢ whstitutadanih 08 caming vhedm, GelcAMp
1@'&%&%&9@@ QLLQ&”I(-M Hﬁ@é M%Ias@?tEEQB[y&Qgeﬁ%%r &3 lﬁ\é!erﬁxg%%liwere

or heteroc%/cloaléy 350r Re' and 4together with the N atom to whic

S A IRARD SRR K50 BMGP 7oMeinpet e RRBeYISSIRY I W Sups

fHhey’are’d
R Bis | 2P Iﬁ@@%ﬁdﬂRH& aMe dnependent yrawidotedh tbisdp@1dy of ghkyiresent
i@&n&ﬁ@ﬁhﬁiiﬁwsﬁzléﬁuﬁﬁ@Mu@@@@ﬁl%%a%&uf@iﬁwaéwﬂﬁy@fﬁ&lkme less
ter logl rIk,errIaIk lo IaI
I gtz)ro Xg SIZIIEX agl}éaSA a\'[/)vrél(teiglnE\(/?ert%l\'dS )Cé:’?[nl ﬁkgl ](g:ﬂ’:l:% %/ ? u% e %Ne% fess than
SHRP o AT A1 ST ) Ml SRR o ikghen st 20
niiy Ratkephripédeho avylatinyd o€ cdoalky kakkan 10k.Shetend oy tisalkylalkyl is
optionally substituted with OH, amino, halo, C1-6 alkyl, C1.6 haloalkyl,
Ayl prﬁ(lalkyl heteroaryl, hetcroarylalkyl, cycloalkyl or heterocycloalkyl:
or Ie and Rdd together with the N atom to which they are attached form a
Aipecytelinglysis p¥hbered heterocycloalkyl group; and Rth and Rd6 are
inde gessdiepriieseebend fromZen B weoe alkgl 8.7 Raldaliels Gldndkenyiplates,

d@2-6tihoalkynyl, cayylaldetercandipeyelo atkayledheatesp apel aal kyhuakytalkyldipocyte
Iﬁ%ﬁ@lﬁg@rxlaikééﬁs%ygﬁakﬁls?l&g%nﬁkmwcgaéga%wal&gb WHEraihRAIGn the
R RS g RSB SEITAR YDA IR 5P 1
AR (T CROPARYTAIRYA iefofstrmEiry éub@ntﬂtééﬁwuwfﬂ Cal?ﬁiﬁ‘ég haa|8n?é:PEISO
calkeylrGdn ®@haloalleicasydagyl atityte etaigaryl, dosteraasy|alkyd, scyaloalityvas
deE-heteraayakealinlylontd 266 aneRd8dagethes Withdhe.N atomsia wihichiy
pg&ﬁ%}é@r{s %t%?eh %glcfeor{)mc%‘nceﬂtratlbn 1r9 rth76 gnalgp ebelrg Q&é{?{%&%&l? %slrlél}él ga Hp(;n
compound inhibition relative to DMSO controls. An active compound according to this assay has an
ICso of about 10 uM or less. In some embodiments, the compounds of the present invention have an
ICs of less than about 10 uM, less than about 5 uM, less than about 2 uM, less than about 1 uM, less
than about 500 nM, less than 300 nM, , less than 200 nM, , less than 100 nM, or less than about 50
nM. For example, the compound of Example 77 has an ICse of 37 nM in this assay.

Various modifications of the invention, in addition to those described herein, will be apparent
to those skilled in the art from the foregoing description. Such modifications are also intended to fall
within the scope of the appended claims. Each reference, including all patent, patent applications, and

publications, cited in the present application is incorporated herein by reference in its entirety.
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m, p, g, and r are independently selected from 0 and 1, proviso that:
(a) when XY is N-=-CR3b and 1236 is H or unsubstituted aryl, then R2 is
other than 20unsubstituted aryl. 2. The compound of claim I, or
pharmaceutically acceptable salt thereof, wherein Y is Cle. 3. The
compound of claim 1, or pharmaceutically acceptable salt thereof, wherein MCSLLE
YoRifak- 25 4. The compound of claim 1, or pharmaceutically
acceptable salt thereof, wherein Y is C-Me. 5. The compound of claim 1,
or pharmaceutically acceptable salt thereof, wherein R36 is selected from
H. halo AC2IB Ry PIEREEKEIlyI, C2.6 alkynyl, C1-6 haloalkyl, C1.6
hydroxyalkyl, Cy', 300RE, Sr, S(0)1e, 8(0)2R'. and NRand, wherein said
C1.6 alkyl. C2.6 alkenyl, and C2,6 alkynyl arekpptionally substituted with 1,
2, or 3 substitutents independep’d?j;l:ct rorg Cy', CN, NOZ2, halo,

0

ORa, SR, C(0)126, C(O)NRaH&L c@ow, @C(oie. BC(O)NR‘Rd, NRand,

NRaC(0)Rb, NR'C(0)NR'Rd, NRaC(0)QRa, St0)1e, S(O)NR'Rd, S(0)2126,

NR'S(0)2Rb, and S(0)2NRand. 356.Th% compound of claim I, or

pharmaceutically acceptable salt theregf, wherein le' is selected from H,

halo, C1-6 alkyl, C2 6 alkenyl, C2_6 alkynyl. C1.6 haloalkyl, C1.6

hydroxyalkyl. Cy', MCSLLP OW, SW. and NWW, wherein said C1.6 alkyl,

C24 alkenyl, and C26 alkynyl are gptionally substituted with 1, 2, or 3

s%ﬁfﬂi‘&ﬁ%ﬁﬂ&eaﬁéﬁ?aﬁé’?ﬁli?ﬁ&%%?éd”ﬂ%ﬁ?’Cy', CN, NO2, OW, SW,

C(0)1e,a@¢HedWNind/in @604y oGO R:OC(0)INWR4, NWRd, NWC(0)1tb,

NWC(O)NWW, NWWC(0)ORa, S(0)12b, S(O)NWR4, S(0)2W, NWS(0)2R6,

and S(0)2NWRd. ZR‘I g compound of claim 1, or pharmaceutically

accepta [& s3It thereof, wherein Rib is selected from H, halo, C1, alkyl, '

C26 alkeity (Tl kg iR eCes eyt @6 hyalkskpaikytpispaly gybstituted with

SMb, 3] MY\t wibeieinmaid §ab alikyl, G 6 ialkenyl, and C2,6 alkynyl

are optignal bstituted with 1, 2..0r Si ' e

selecte§ f?‘(g){n%’ %Jyma %)%I\?W\Z}bgeggb)é\lfﬁ?ﬁ? ’I\EI)\%V t’g&)ﬁﬁygfi{%ﬁ'}ﬂ_w b Coroalkenyl, or
C,.10alkynyl is optionally substituted with 1, 2, 3,4, 0or 5R™;

R? is halo, cyano, C_;haloalkyl, Z, SR?, ora moiety having the formula:

— 2a
R

R is selected from H, halo, C ¢ alkyl, C, alkenyl, Cy alkynyl, C;.¢ haloalkyl, Cy.¢
hydroxyalkyl, Cy. cyanoalkyl, Cy', 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(O)NRR?, NR°C(O)OR?, S(O)R®, S(O)NR'R’, S(O):R",
NRS(O),R®, and S(O),NR°RY, wherein said C,.¢ alkyl, C2.¢ alkenyl, or C, ¢ alkynyl is optionally
substituted with 1, 2, or 3 substitutents independently selected from Cy', CN, NO, halo, OR®, SR’,
C(O)R®, C(O)NRRY, C(O)OR¥, OC(O)R", OC(O)NRR?, NR'R?, NR°C(O)R”, NR°C(O)NRR’,
NR°C(O)OR?, S(O)R®, S(O)NR‘RY, S(0),R®, NR°S(0),R", and S(O),NR‘R%;

R*, and R™ are independently selected from H, halo, C alkyl, Cy.6 alkenyl, Cy.¢ alkynyl, C;.
s haloalkyl, C,.¢ hydroxyalkyl, C; 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"', NR°'C(O)NR*'R", 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 Cy.; alkyl, Cz.6
alkenyl, and C,.¢ alkynyl are optionally substituted with 1, 2, or 3 substitutents independently selected
from Cy%, CN, NO,, OR, SR*', C(O)R”, C(O)NR'R", C(O)OR", OC(O)R"', OC(O)NR*'RY,
NRYRY, NRUC(O)R”, NR'C(O)NR*'RY, NR'C(O)OR?, S(O)R™, S(O)NR'R*, S(O),R",
NR®'S(0),R", and S(O),NR*'R*;
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8. The compound of claim 1, or pharmaceutically acceptable salt thereof,

le is selected from H, C1,6 alkyl, Ci_6 haloalkyl, Cy', halo, OW, SW,

S(0)W, S(0)2W, and NWRd, wherein said C1.6 alkyl is optionally

substituted with 1, 2, or 3 substitutents independently selected from Cy',  MCSLLP

C(0)NleRd, C(0)OW, halo, OW, Nab, NWC(0)NWW, and NWC(0)12.b. 15

9. The gampY of glaim-1, rmaceytically a able salt there bl

wherein; R3b ?ég g%lﬁé%%&%ﬁ)ﬁmﬁ%ﬁggi% s%llgéfeyg( {%‘ r%%’rﬁx ; Og%é’%b}?ﬁ}/’l SE?I)R T

KGR, ahitPHReratPoakiR) optiohRlly ¥Rbifittited WRR©ERNE, B, wherein

oriB Subdtitl€htsieletted omihald o bitalkyly GBdiatkemyih C24oaltkyubglitutents

%ege%w%éu%d?ﬁ ’ ;’{f bﬁ’:k@\z/’\{éR%@g? f1§ " t4”|& %@4’ | oY
rejn,sal alky alkenyl, an ] nyl are optionally,

el PG S N e S G

GERANRRGYHOMRY, NRTSEYRIS sedSCARORI aryl, heteroaryl, cycloalkyl,

and hetgtosydaliyhRpatuopticnaltyssuhstitused, Witkyl (2. 31017, ¢ alkynyl, C

AEGE T heoa TN T SRR St

P BB B! o OB FBrME R U e RBaISO RN tRerSEPR"
WNRETRHID) R B6eis! Selpgt@FRram C).6 alkyl and CJ.6 haloalkyl, wherein said

Cl6 aHsyliLsz@ﬁgﬁ@}llyég*aﬁg@&eézyxm 2.COr BRURSHIC R roxyalkyl, €1
independently selected %rong6 NW, (0)01V, NW12d

0 O 46 1 ’
NRAEHI W1 S NP2 TR CEOINTR TR THE SRR UINd of claim 1, 01
pharmdoestivdl keroeeptaitedbil, thereaérostréradiyl, cach opRBBIS sbksicied with 1, 2,
from,Gl ﬁalﬁmyénwm%&iﬂ B3Il ifed, T Alkiyis SUbatited Wil ), @jﬂghaloa}kyl, CN,

ionally substi Qf %S ependently.selected, from
ﬁ%% %r?dw S%EéBiRse ec ﬁ%ﬁ%%%e}’e@gg%#%%ba &y%ahd
ABRSFSEYRIOATRY ICERER Ot OHRlly SOBSRTREIAURT, 2B UWHNE R™;
substitughiaselatechdepandeade, sEdtealioh LLAdhalienyl, &2daalkyayd,
Me%%c&ﬁoé‘l ?'Qa%wéx&%’q\iﬂ%ﬁ&& A SQ)RM.CANERAG LANMEom hato, €.,
OC(0)R", OC(0)NIeR64, NR"Rs, b

)
, NW4C(0)Rb4, NleC(0)01e, S(OR",
SO Rt (b N PR AT e ORI
CraReme (@RI CRA QIKRTR ‘G erSiRiH MR RCeO I IRSE@IOR ™ 25 (ONR3*,
%ﬂbw,sst@;ft@? @Wﬁﬁ@?%@%??@h%&ﬁ@@ lg{ﬁtvff?lﬁd Saﬁlfgyi,sor C,.4 alkynyl

selected from aryl. heteroaryl, cycloalkyl, and heterocyc oalkyl

: , each “
SpAIRAMY SEBCHIHEY hith’1 0% SOF BB SEISARTENTS SIRRIEP ISR Rl halo: OR™
SR, SHPRE ZAQINRBTRI!, CPUQRKY Ol QOR™ OGAMARSR AR Tite NRIIGIO)R ™,

W@WRM@W@&@M@T@,slzgsgz&b?émm@dqga R C(0)NR"RS,
NRABCOES SRS BRSOyt S ik
heterocycloalkyl, each optionally substituted with 1, 2, 3, 4 or 5 substituents 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(0)OR™, OC(O)R"’, OC(O)NR® R, NR*R*,
NRPC(O)R®, NR®C(0)OR™, S(O)R”, S(O)NR*RY, S(0),R", and S(0),NR*R%;

Zis is aryl, heteroaryl, cycloalkyl, and heterocycloalkyl, each optionally substituted with 1, 2,
3, 4 or 5 substituents selected from halo, C; 4 alkyl, C, 4 alkenyl, C, 4 alkynyl, C,4 haloalkyl, CN,
NO,, OR*, SR*, C(O)R®, C(O)NRR%, C(0)OR, OC(O)R", OC(O)NR**R%, 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;

R* is H or Cy4 alkyl; ‘

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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.10 12. The compound of claim 1, or pharmaceutically acceptable salt

thereof, wherein: R36 is selected from C1.3 alkyl, wherein said C1,3 alkyl

is substituted with Cyl and optionally substituted with 1 or 2 substitutents MCSLLP
independently selected from halo, OW, and SW; Cy' is selected from aryl,

neterpailevsionliul Aaf peirIanUEIaRliot caeh aptRnRASUNSHIP.

1,2,3,4o0r5su stltuents selected from hao
alkyRghindCys %i’iﬁ%”yﬁatéfl a¥ato S leNYNG2 bsiaYREr L+ 6{‘8)%2? optionally
subko)NRedth-K 843,8(0) Oeyarith @y 3¢ edrerimdaid, Cils Alalkyl, CB4alkSnyhikynyl,
c@mlga%&la&sy%?a@ya@m@g Iy Mﬁ%ﬁ%@ﬂ Wﬁmﬂg 2ORP; %R”t;égﬁiﬁm%@)NR“Rds
epen I n d sITQITL; a5

Chggteroa(rsj(?&%/clo %}Ed ége}go%/d 2& hl%oﬁ tl%fgeﬁﬁ% ‘%%tl%ég R
Sﬂﬁi)tﬁb51s@)§R2f%r §(§@B§bt5|tlf}%5t§(@éléot@@ﬁ6?mﬁ%f@ Cl 4 alkyl, C24 alkenyl,

C24 ®Ryry|REIRA mlﬁélkw;rﬂeybnhatey@aéy{e&}%mz NR2ERJ6108a6,C,
alﬁéh‘gdsé’ n%ﬁ.y h&C%EHB §1th LIglr g‘ ﬂme% EH%‘Q %ﬁ?‘that%%%gtﬁﬁel

there ereln R3 IS se ecte remn sai

cxpfdndin rlateacuipPEy el aaﬁ@w%ga&héteaamm Gp glieryl, e
alsyxbslmﬂemeadmdﬁpmmmw isedegtetbifiorh dngllokyO Wreanay B, cyclGykjsilkyl or

fram.aryd, OBGB‘EE%QAEsﬁ%ﬁé%lh)ﬂoﬁ”&il{%t%ﬁ{?ﬁ}ﬂcﬁﬁa'k&f 8RNy,
substltute with 1 or 2 R7 and op tlonallﬁ[;subsnuted by 1, 2. or 3 Rs:

el B RRE R EENRE Y Inds ity SerEed fom Cy3 and Cl4 alkyl,
wherglmshRl @2 dnddighdensubssiitterbtiomith € orRGyBahdoptorliplkenyl, Crq

alﬁymtmwwmrmegmqsaﬁmemg m;a@m@ndgmlyeagssﬂ@&eﬂW%m ihaj@onally

ch occurre mdg ected fro

e
R T i1 s RS AT g o ARG KD sloms.
Coraodiiy, E(ohrinxCloNR AN ey C(o} (ﬁl‘é N OR” éﬁé IS CQURGEONR R,
ctmesfmCt@lE‘ffowdowma&meénﬁ hetécoyroalkyC @nsir eptiamriig(0)OR™,
E&Ug{( ithslg %bﬂﬁ% gg})ﬁjtue % ellﬁgl% & from halo. C,.4 alkyl,
35 |

4’glkeny bgzbg, a n aryl eteroaryl, CN, NO2,
NIGRBG %)IeRaﬂ% Szréd R are independently se ected from H,Cisa kyl Cis haloalkyl Cos

alkenyl, C,¢ alkynyl, aryl, cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl, heteroarylalkyl,
cycloalkylalkyl or heterocycloalkylalkyl, wherein said C,.¢ alkyl, C,¢ haloalkyl, C,.¢ alkenyl, Cy¢
alkynyl, aryl, cycloalkyl, heteroaryl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl is optionally substituted with OH, cyano, amino, halo, C,.¢alkyl, aryl,
arylalkyl, heteroaryl, heteroarylalkyl, cycloalkyl or heterocycloalkyl;

R® and R? are independently selected from H, C, alkyl, C,.¢ haloalkyl, Cy.¢ alkenyl, Cy.
alkynyl, and Cyz, wherein said C,.¢ alkyl, C,¢ haloalkyl, C,.¢ alkenyl, or C,¢ alkynyl, is optionally
substituted with 1, 2, 3, 4, or 5 substituents independently selected from halo, C, ¢ alkyl, C,4 alkenyl,
Ca.6 alkynyl, C,¢ haloalkyl, C,.¢ hydroxyalkyl, C.¢ cyanoalkyl, Cy?, CN, NO,, OR®, SR®, C(O)R",
C(O)NR“R®, C(0)OR¥, OC(0O)R", OC(O)NR®R®, NR®R¥, NR®C(0O)R", NR“C(O)NR“R®,
NR®C(O)OR™, S(O)R”, S(O)NR“R?, $(0),R”, NR®S(0);R", and $(0),NR“R®;

or R® and R together with the N atom to which they are attached form a 4-, 5-, 6- or 7-
membered heterocycloalkyl group optionally substituted with 1, 2, or 3 substituents independently
selected from halo, C, alkyl, C,¢ alkenyl, C,6 alkynyl, Cy¢ haloalkyl, C;.¢ hydroxyalkyl, C;.6
cyanoalkyl, Cy?, CN, NO,, OR®, SR®, C(O)R”, C(O)NR*R®, C(0)OR®, OC(0)R", OC(O)NR“R®,
NR“R®, NRYC(O)R", NRC(O)NRRY, NRC(O)OR®, S(O)R”, S(O)NR“RY, S(O),R",
NR®S(0),R", and S(0),NR“R";
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14, The compound of claim 1, or pharmaceutically acceptable salt thereof,
wherein R3b is selected from H, halo, C1,6 alkyl, C2 a alkeayl, C2_6

alkynyl, and C1.6 haloalkyl. 515.The compound of claim 1, or MCSLLP

pharmaceutically acceptable salt thereof, wherein Rib is selected from

aryl, heteroaryl, cycloalkyl, and heterocycloalkyl. 16. The compound of

claim’, 8P‘bﬁaﬁ¥?d&‘éﬁ§ﬁ&§ﬁ%&%‘é&%ﬁ%‘%%ﬁﬁéﬂ%ﬂf Gumlantkpigdysigkenyl, Coe
alspaghoatyl SptibmeihsadBstititeld GvithalbakyB C4s dkSgubstielktayl, is optionally

sdBQﬁR%ﬁ@lﬂﬁ')’Zf?'@%@@ Jg@dn@w ,A&gygd@lﬁimﬂmqt H@ﬁﬁl‘ﬁgl%}’?f ey, @ﬁaqakenyl
optional | | r 5 subs §eece rom b5
R B Bl il Ce e Ikt S LR
C&%@a Ryr qﬂ@b&%w@%@ﬂ&"ﬁ @MON@?R&RHiéR S RIREROIR THRS C(O)NRR,
Nesioyord, stolaimstompirnsaogrticaily’ scoaptable saj.teredt, wherein
R3b ig-ethigsoiibbatis, piRrel USRS winphemd, whereln sald.

phenyl is optionally substituted with 1, 2, 3 bstituents .

RS SHRy et bet s Ho PR e s pied rgth#h% eb?ﬁb‘wmwr ippispendently
S@?cphérwndwéuﬂhahy(ﬂcﬁepwbblsﬁbtsthwf01\61@1@&&)@)(315 Iselectatk from;
CﬁMalhﬁt@S@&'fW; m'@?«%}k}’h@ﬂ@é@ﬁf@f C@&Sﬁ@ﬁ“ﬁ‘ﬁ @(;%’tgg)%gtr?%gdl%“ OC(O)NR“R®,

i sele o5

%‘g%% en IN%C% 8&?&%}% éﬁ%ﬁéﬁ(@ﬁ?ﬂs@ﬁ NS BieR grE(O)ZR K
N@(@Sﬂhﬁ"%{@}lﬂﬁ@mlﬁfi 3b1e OC(0)1e, OC(0)NRc4Rd4, NRc4Rd4,
NleC @) &R NeGi@)sthaeralQiRhds &N R‘}ABH@I S(01eRicy1, C,. alkenyl, Cyg

Bl SRR AR A A G AP A
ht‘rﬁa%@ﬂ%i@ﬁwyéewéa@a W&ﬁl@lé‘ﬁ%&@%@%yh@ THEedntpoaliek erdim
héeroarpihatvakel tieaty ateepinbig salt, thereafywherejalsalandkgl are
heterocycloalkylalkyl is optionally substituted with OH, amino, halo, C,¢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;

R* and R® are independently selected from H, Cy., alkyl, C, haloalkyl, Cy. alkenyl, Cy.
alkynyl, aryl, heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl, and
heterocycloalkylalkyl, wherein said C.y alkyl, C,.¢ haloalkyl, C,.¢ alkenyl, C,.¢ alkynyl, aryl,
heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl is optionally substituted with OH, amino, halo, C,salkyl, 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;

R* and R* are independently selected from H, Cy., alkyl, C,. haloalkyl, C, alkenyl, Cy.
alkynyl, aryl, heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl, and
heterocycloalkylalkyl, wherein said C;. alkyl, C,.s haloalkyl, C,¢ alkenyl, C,¢ alkynyl, aryl,
heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl is optionally substituted with OH, amino, halo, C, salkyl, 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;
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0. 20. The compound of claim 1, or pharmaceutically acceptable salt
thereof, wherein R' is H or Ch 30oalkyl. 21. The compound of claim 1, or
pharmaceutically acceptable salt thereof, wherein -L-12" is Chia alkyl.
22.The compound of claim 1, or pharmaceutically acceptable salt thereof,

whergja -L:R& is C47 alkyl optionally sushstjtuted with 1, 2, 3, 4 or 5
su bsg%utaenr?tg e%rgﬁnﬁ]eggbﬁg Ht?e?ﬂe?eé:é Ctll-:'cf:rf)é?j foﬁf‘hag?%l,’ glﬁ]h%%%ﬁ@l\lg@ﬂ(el‘ﬁé Co
akymib aivhdorerahec e phdiisersatiaein ardebptasiersanttheteofloalkylalkyl, and

hywhrergibigkblatyl 0w pasitybai@ ¢, T hk,camprasakor, ClaifkdnydrC, ¢ alkynyl, aryl,
ically f rei s gl no, Cl

AR R e IR B DAY

P S YL P OB AP HEBIR) BBt St heirGof oltdidiirs

aRRlks 1 hegorceyd o Glialobiikydy doary SRR el 280k iglcompound of claim 1,

or pharrrageLticaly-aecaRiahlesal-heraah WherRinR4ds Bale. £Y3Ne. gry.
m(é‘,lqjglgﬂléyel.o(:ZYIomel com ‘O#crd of claim 1, or pharmaceutically acceptable
salt thereo , wherein R3'%& fdlo or C1 haloalkyl. 20 28. The compound of

claim®E, 8 fhatinideernamy aekeepidiia Hal theteds GvhaieitkR Cis CkeBY, Crs
alkynyl, aryl, heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl, and

heterocycloalkylalkyl, wherein said C,.;o alkyl, Cy.¢ haloalkyl, C,¢ alkenyl, C,.6 alkynyl, aryl,
heteroaryl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl or
heterocycloalkylalkyl is optionally substituted with OH, amino, halo, C,salkyl, C,¢haloalkyl, aryl,
arylalkyl, heteroaryl, heteroarylalkyl, cycloalky! 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; and

m, p, g, and r are independently selected from 0 and 1,

proviso that:

(a) when X====Y s N==CR? and R® is H or unsubstituted aryl, then R? is other than

unsubstituted aryl.

2. The compound of claim 1, or pharmaceutically acceptable salt thereof, wherein Y is CR*.
3. The compound of claim 1, or pharmaceutically acceptable salt thereof, wherein Y is CH.
4. The compound of claim I, or pharmaceutically acceptable salt thereof, wherein Y is C-Me.
5. The compound of claim 1, or pharmaceutically acceptable salt thereof, wherein R* is

selected from H, halo, C, alkyl, C, alkenyl, C,¢ alkynyl, C,¢ haloalkyl, C, ¢ hydroxyalkyl, Cyl,
OR’, SRY, S(O)R", S(O);R", and NR°R", wherein said C,4 alkyl, C,.c alkenyl, and C,. alkynyl are
optionally substituted with 1, 2, or 3 substitutents independently selected from Cy', CN, NO,, halo,
OR?, SRY, C(O)R", C(O)NRR?, C(O)OR?, OC(O)R®, OC(O)NRR?, NR°R?, NR°C(O)R",
NR‘C(O)NRR’, NR°C(O)OR?, S(O)R”, S(O)NR°R’, S(O),R®, NR°S(0);,R®, and S(0),NR°R’.

6. The compound of claim 1, or pharmaceutically acceptable salt thereof, wherein R* is

selected from H, halo, Cy¢ alkyl, C alkenyl, C, ¢ alkynyl, C, ¢ haloalkyl, C, hydroxyalkyl, Cy',
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or CF3. 29. The compound of claim 1, or pharmaceutically acceptable
salt thereof, wherein R2 is Cl or 25Br. 30. The compound of claim I, or

pharmaceutically acceptable salt thereof, herein R2 is Br. 31. The MCSLLP
compound of claim [, or pharmaceutically acceptable salt thereof, wherein
&Z&mglg the m 2 The Qom ounﬁﬂof clalmﬁ/

pharmageut ically agf:erb%a Ie]s6<'jl( erzeﬁoa1 e?gfin AN e s bstiued

WG ottt sEEt Fﬁﬁ‘“&?ﬁﬁﬁ%ﬁ%ﬁf‘éﬁfﬁhﬂﬁgée IO MR h8RedF WRerein
CRONR $| 6 RO BS OO R 0 T EdNGARY| NeYRIONIKY(@IRE], NBEEXONBIBA) Ry C(0)OR?,

SEHRN QRIINRAHY SHPSHURGSWEIRL .24 3idh [ixBrsubstituents selected from -
halo, C14 alkyl, C24 alkeny\IwC24 %Ikyﬁlyl C;.4 haloalkyl, and ORm.

34.The compound of claim 1, or pharmaceutically acceptable salt thereof,
ThavinghEevmrsiendl oR3HO 1, 5r (3B Taqentenhpasndable ot the@hf,owherein R™ is
s@éwmaﬁeﬂtina?y@g@&%tf@g ﬁ@ﬁ}h@%@@fkwple@i!\ham gelegtedfamitey !,
c 2.6.a
e, B0 S SRE S Bl o St sty e
s B o O
3 substitutents independently selected from Cy', CN, NO2, halo, IC OW,

gSW, Q@J&Jﬁaoﬁﬁ(@);'}\'ﬁzﬁlﬁ 1 %%agg{&l}l? QCC%@QN&W%&!WBQB selected from
HNE 6 al£ P %1 s haloalkyl, Cy', halo, OR?, SR?, S(O)R”, S(0),R", and NR°R?, wherein said C;.s alkyl
is optionally substituted with 1, 2, or 3 substitutents independently selected from Cy', C(O)NRR’,
C(O)OR?, halo, OR?, NRR’, NR°C(O)NR°R’, and NR°C(O)R".

9. The compound of claim 1, or pharmaceutically acceptable salt thereof, wherein:

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 selected from halo, C, 4 alkyl, C,4 alkenyl, C,4 alkynyl, C;.
+ haloalkyl, OR™, SR*, C(O)R™, C(O)NR®R™, C(O)OR™, and Cy®, wherein said C;.4 alkyl, C,4
alkenyl, and C,.4 alkynyl are optionally substituted with 1, 2, or 3 substituents independently selected
from halo, OR* and Cy*; and

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

10. The compound of claim 1, or pharmaceutically acceptable salt thereof, wherein R® is
selected from C,.¢ alkyl and C,¢ haloalkyl, wherein said C, alkyl is optionally substituted with 1, 2,
or 3 substitutents independently selected from C(O)NR‘R?, C(O)OR?, NR°R?, NR°C(O)NRRY, and
NR°C(O)R".

11. The compound of claim 1, or pharmaceutically acceptable salt thereof, wherein:

R is selected from C, 3 alkyl, wherein said C, s 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 optionally
substituted with 1, 2, 3, 4 or 5 substituents selected from halo, C, 4 alkyl, C,4 alkenyl, C, 4 alkynyl, C;.
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NRaC(0)NRIC NR'C(0)01r, S(0)1e, S(O)NReRa, S(0)2R6, NRaS(0)2Rb,

and S(0)2NR'R4 . 36. The compound of claim 34, or pharmaceutically

acceptable salt thereof, wherein R3b is selected from H, C1,6 alkyl, C16 MCSLLP
haloalkyl, Cy', OW, SW, S(0)Rh, S(0)2R0, and Ind, wherein said 15C1,6

+ Bilkdlis1 optionallyomabh stittte cowith @<03Nw‘*ﬁdslm@tjaﬁemﬁmdﬁﬁe@d@nﬂww
NeIpoteciion LGOS, COIORRI OV MM MGIQNRG,

and NWC e compounid of clalm 34, or pharma eutlca

vheredheih e s&iothsra dtiterBt R AR P: 026@59”%55%‘1%%6%% aryr 3
sitsterosy yidayolalkyiclanedieteroRy clablkyl aadch optionally substituted

il SR e S
en n aloal e e
T e oL SRS s LRy Ty Al ﬂ‘esnzy o c.
4 bﬁa@ﬁeu |gr>édmmafeu aithalkyR hetergosoloalitlerts itePRI d%lﬁ“ﬂ;p@}ac%ed

ClomRTRS, Qperd Cyd) R ASCYSRSIse | srred rarr ey IRy ) OR ™,

)tﬂcsagl% heg g{yclo I&/&R aptionally substituted with 1, 2, 3,4

or 5 subs tuents ected It 74 alkyl, C24 alkenyl, C24 alkynyl,
Clhaloalkyl, aryl, heteroaryl, CN, NQ, NleRa6, Ole. and Sle. 38. The
1ZompBiwndrofciador 34inot phatmaseuticallaacpeptabie kalédhevaatin:

whergin Je;is.Gli G 30@d igyAlfeyﬁ %@Q?HQQM' Mwﬁlaﬁmt%@'l%' 18d optionally

optionally substituted with I, 2, or 3 substitutenis in dependently selected

S?Pé%‘é"(&)‘f{r WA, ER0 E?ﬁ%‘?ﬂf@ﬁ?ﬂantm\ﬂ?&iﬁﬂ\ﬁwaﬁﬁﬁv\ﬁ@@Rb 39.
The camipetlededfokminyBagctorphhmrieduticalhhacceptBoleys aiictheteof|ly
sVARERINWith 1 63!;) iﬁo%'ﬁ%%émefé&@d@}lﬁd nbereinisaid G %ﬁé@ikﬂ 4S.ukynyl C..

bstit 0 all ituted. with 1.or ups tutent
“ﬁ#&’épé% § a%g?r’oerﬁ%lo%w airiid %&)géﬂyl |s%s%¥éé¥e%feflr i Cra alkyl,
Cafy?lkmte%%?yh Bt ppari hetdrogyedoskyl;, 2aER %@mmwm@nﬂy
saic2deran@RPuamaNy; subsituted by 1,2,0r3RS; 122 is, at each

Qe IeneS RASRRACRIY RRISAP S BN A AL sl Al actaln

Cl4 alkyl is substltute wit y an optlonal ubsti
SN BrksZinee a&ﬁ&éﬁﬂv@éﬂé@fwcﬁfm G %w@le Cou alkeny] Cz s alkynyl C..

4 haloalkyl, aryl, heteroaryl, CN, NO,, NR®R%, OR*, and SR*.

13. The compound of claim 1, or pharmaceutically acceptable salt thereof, wherein:

R™ is selected from C, 5 alkyl, wherein said C\ 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 RS

R is, at each occurrence, independently selected from Cy® and C,4 alkyl, wherein said C.4
alkyl is substituted with 1 or 2 Cy”and optionally substituted with 1 or 2 substituents independently
selected from halo and OR™;

R® s, at each occurrence, independently selected from halo, C, 4 alkyl, C,4 alkenyl, Cy4
alkynyl, C,4 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 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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10R8 is, at each occurrence, independently selected from halo, CIA alkyl,
C24 alkenyl, C24 alkynyl, C14 haloalkyl, CN, NO2, OR", SR", C(O)R",
C(0)NeRd4, and C(0)0R"; and  Cy3 is selected from aryl, heteroaryl, MCSLLP
cycloalkyl, and heterocycloalkyl, each optionally substituted with 1, 2, 3, 4
195 5 SHMH&HE%% \asitgd, fé@ﬁﬂﬁﬂ&@@%%ﬁ&gwgéﬁé‘s@ﬂ‘tﬂsg%bgcﬁge%gﬁigzli
eter et an a e
Secqgcr%%gu n(jle ot %/ Fr'{ﬁ] 6§§( YGr 6]‘13%%%?(3%’[?0%@ e{c%néip?élb’ilg Withereof,
wherein: L is C1_6 alkylene; Rl is H or C13 alkyl, wherein said C13 alkyl is
optionally substituted with 1, 2, 3, 4, or 5 Rb2; and 20RL2 is, at each

19ccurfﬁ@sanﬁea?domﬁ%tly&%ﬁ?ﬁ%ﬂéeﬁ@é&p@é@e e MR8 }Vﬁfem R i

The compound of claim 3 armaceutlcally acceptable salt thereof,
SW@P@HW%W&W%W@% EWIh?§ﬁ01ﬁ@Eompound of claim 34, or

pharmaceutically acceptable salt thereof, wherein R2 is Br. 43. The

1@ompqm@gdal@m M W@ﬁ%ﬁ&@e‘dﬂ@ﬁﬂ%@&%@!@@lﬁ faltdheregtin R3b is
{\éghere n Lis 8 alkc\{

lene b |s H, halo, 0. 6 [, C2.6 alken
éoérélﬁ?/uoqa fu aieaky 1&15 hy&&“"éﬁé”?“& a g@ﬁﬂygflﬁﬁfdl om anyl,
cYfloatein 8§aFef@wdna}lﬁyb@&lméﬂwlms@mdaww|2aﬁe4o<ptma$ryuents selected
fisubislidptedanith &, 213, sybstibutants independantyseateeied,oaGy',

£ ( td, C(0)OW, OC(0)Rb, OC(0)Nna, Nine,
h%%c% 0)%%9@ %(@)))%)‘Reg%l}llglﬂReC(O)Me S(0)Rb, S(0)1\11nd, S(0)2R",

NrS(0)2Rb, and S(0)2NReRd; and 35R2 is halo, cyano, C: haloalkyl, Z,
I'BR, dfha smojeindafsivintiecigrimulaceRRally acceptable salt thereof, wherein R™ is

thiazolyl that is optionally substitituted with phenyl, wherein said phenyl is optionally substituted with
1,2, 3, 4, or 5 substituents independently selected from OH and halo.

18. The compound of claim 1, or pharmaceutically acceptable salt thereof, wherein Cy' is
selected from aryl, heteroaryl, cycloalkyl, and heterocycloalkyl, each optionally substituted with 1, 2,
3,4 or 5 substituents 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(0)OR™, OC(O)R™, OC(O)NR*R*, NR“R*,
NR“C(O)R™, NR**C(O)OR™, S(O)R™, S(O)NR“R™, S(0),R™, S(0),NR*R*, and Cy’, wherein said
Ci4 alkyl, C,4 alkenyl, and C,.4 alkynyl are optionally substituted with 1, 2, or 3 substituents
independently selected from OR* and Cy’.

19. The compound of claim 1, or pharmaceutically acceptable salt thereof, wherein m and q are
0.

20. The compound of claim 1, or pharmaceutically acceptable salt thereof, wherein R' is H or C,.
10 alkyl

21. The compound of claim 1, or pharmaceutically acceptable salt thereof, wherein ~L-R" is Cy_ig
alkyl.
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44.The compound of claim 34, or pharmaceutically acceptable salt

thereof, wherein: L is C1 Is alkylene; R3" is H, halo, C1-6 alkyl, C2-6 MCSLLP
alkenyl, C2-6 alkynyl, Cho halnalkyl, C1.6 hydroxyalkyl, Cy', 50R', SW, or :
NRele, wherein said Ci.6 alkyl, C2.6 alkenyl, and C2.6 alkynyl are
2optioriakysupstitusedarith, br ghaond Suibstifutesisatirdeperdentlyisalrcted’ is c,

af@mp%a@(@s%'sY}{lﬁeaQ&QQQ}W3ﬁﬂg %@&&(l@glﬁpea@ﬁ] %ﬁggﬁ%&?@leg%é%%m%lalo,

loalkyl, Z, or, SRA. 1045.The compound of claim 34,

p grrlmac'eutically acceptable salt thereof, wherein: L is C1.18alkylene;

12.3" is heteroaryl that is optionally substituted with 1, 2, 3, 4, or 5
28U bStﬁh@fHﬁﬂﬂﬂﬂpﬂfaliﬁﬁlﬁyo‘i%l@ﬁ?@def{@ﬂlﬁﬁyéeﬁt\{gigﬁdk%eﬁeg wherein -L-R' is
bm;;«g[%@{&[palkyl, each optionally substituted with 1, 2, 3,4 or 5

substituents selected from halo, C1.4 alkyl, 02.4 alkenyl, 02.4 alkynyl,

C1.4 haloalkyl, aryl, heteroaryl, 15cycloalkyl, heterocycloalkyl, CN,
2NO2, B8R BanchRE isanalp oe paneaElhitaloalkodytdh SRR hefear Maigdin R is halo,
JRy¥irg G igmular 42,40 TG FOMPRUAA.OT claim 34, or

pharmaceutically acceptable salt thereof, V\él;lereln: 20L is C748 alkylelle;

R3b is thiazolyl that is optionally substtuted with phenyl, wherein said

phenyl is optionally substituted with 1, 2, 3, 4, or 5 substituents

inde selected from OH and halp; and is halo, cyanp, CI _,.

A eloniy RS e R R e s o
¥ potipisieiaift 88, or pharmaceutically acceptable salt thereof,

wherein: L is C1.18alkylene;

26. The compound of claim 1, or pharmaceutically acceptable salt thereof, wherein R? is halo,

cyano, or C; haloalkyl.

27. The compound of claim 1, or pharmaceutically acceptable salt thereof, wherein R? is halo or

C, haloalkyl.

28. The compound of claim 1, or pharmaceutically acceptable salt thereof, wherein R? is Cl, Br,
or CF;.

29. The compound of claim 1, or pharmaceutically acceptable salt thereof, wherein R%is Clor
Br.

30. The compound of claim 1, or pharmaceutically acceptable salt thereof, wherein R? is Br.

31. The compound of claim 1, or pharmaceutically acceptable salt thereof, wherein R* a moiety
having the formula: —==—R?%,

32. The compound of claim 1, or pharmaceutically acceptable salt thereof, wherein R? is S-Me.
33. The compound of claim 1, or pharmaceutically acceptable salt thereof, wherein R is selected

from aryl, heteroaryl, cycloalkyl, and heterocycloalkyl, each optionally substituted with 1, 2, 3,4 or 5
substituents selected from halo, C, 4 alkyl, C,4 alkenyl, C, 4 alkynyl, C, 4 haloalkyl, and OR™.
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R.3"is H, halo, C1..6 alkyl, C2.6 alkenyl, C2.6 alkynyl, or C1.6 haloalkyl;
and R2 is halo, cyano, or Clhaloalkyl. 30 48. The compound of claim 34,
or pharmaceutically acceptable salt thereof, wherein: le" is C1,6 alkyl,
C1.6 haloalkyl, or Cy', wherein said C1.6 alkyl is optionally substituted with
1, 2, or 3 substitutents independently selected from Cyi, C(O)NR'Rd,
3G(0) 012 chaloukdRE Rt NEPRGnNEGHOMN beBan o MWYeH M SBbrifia .
C1.6alkylene optionally substituted V\gth 1,2,3,4,0r5R";R'isHorC.3
alkyl, wherein said 01.3 alkyl {s optiofally sqpstituted with 1, 2, 3,4, 0r5
1222; MCSLLY R"and R."™ & a rrence, independently

selected from halo, CN, N and 01r2; isfaalo or Cl ihaloalkyl. 5
49.The compound of claim 3 ar cally acceptable salt thereof
wherein: -L-R1 is C2.7 alkyl optionally substituted with 1, 2, 3, 4 or 5 halo;
R2 is halo. 50. The compound of claim 34, or pharmaceutically acceptable
salt thereof, wherein: 10the compour#‘q has Formula Ha: A Cyl

IL

35. The compound of claim 34, or pharmaceutically acceptable salt thereof, wherein R* is
selected from H, halo, C, alkyl, Cy.¢ alkenyl, C,.¢ alkynyl, Cy.¢ haloalkyl, C,.¢ hydroxyalkyl, Cy’,
OR’, SR?, S(O)R®, S(0),R", and NR°R', wherein said C, 4 alkyl, C, ¢ alkenyl, and Cy.¢ 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)NR°R’, S(0),R, NR°S(0),R”, and S(0),NR°R".

36. The compound of claim 34, or pharmaceutically acceptable salt thereof, wherein R* is
selected from H, Cy 4 alkyl, C, haloalkyl, Cy', OR?, SR?, S(O)R®, S(O),R®, and NR°R, wherein said
Ci.6 alkyl is optionally substituted with 1, 2, or 3 substitutents independently selected from Cy',
C(O)NRRY, C(O)OR?, halo, OR?, NR°R’, NR°C(O)NR°R", and NR°C(O)R".

37. The compound of claim 34, or pharmaceutically acceptable salt thereof, wherein:

R™ is Cy';

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

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

38. The compound of claim 34, or pharmaceutically acceptable salt thereof, wherein R® is C
alkyl or Cy haloalkyl, wherein said C,¢ alkyl is optionally substituted with 1, 2, or 3 substitutents
independently selected from C(O)NRRY, C(O)OR?, NR°RY, NR°C(O)NRR?, and NR*C(O)R".
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R2 and LA is C1,3 alkylene optionally substituted with 1 or 2

substitutents independently selected from 15halo, Ofe, and Sr. 51. The )
compound of claim 34, or pharmaceutically acceptable salt thereof, MCSLLP
wherein: the compound has Formula lib: (0):1cyi LAO Cy3 /N R2 RI

2011b; LA is C1_3 alkylene optionally substituted with 1 or 2

38U bs%ﬁ@%@[‘i’ﬁ)&ﬁﬁ@ BF&QEP}LV ﬁ?ﬂ?ﬂeﬁ!@éﬁlp @i@ep%ﬁ‘i@sﬁﬂﬂe%df Whell"'eEPnl S

C1_4 glkylene optionally substituted with 1 or 2 substitutents

|ndep]énbsegﬁﬁ§t"s%f’é’é‘fe% TN A S fer &l st Rs sy itk Syaand optionally
sgphtpebiion] cohprisitgeatc orpouietptdiaind froohplha@RacediiBally

acce mahﬁ@w&magpjry@m@@&%wy@ra@lm@H@ﬁ&%@pﬁ&éfll@@%%@m@mum with 1

%‘i{*%%d??? naﬁom Sqtﬁltgg%cpgpniﬂg a compound of claim 28, or
armaceutically acce le*galt ereof, and at Ieast one

pharrﬁaéeﬁt?éﬁ?l?cé%@ﬁﬁam@ﬁmﬂy 5@113Atft9cffﬁﬂc%1‘tléﬁiébmﬁéln@%em said Ci.4

alkghpobytichefl claim 22, oy’ phasppeayticaliynacceptable Salbstitents independently

selected from halo and OR™;

R® is, at each occurrence, independently selected from halo, C,4 alkyl, C, 4 alkenyl, Cy4
alkynyl, C, 4 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 selected from halo, C,.4 alkyl, C,4 alkenyl, C, 4 alkynyl, C;.
+ haloalkyl, aryl, heteroaryl, CN, NO,, NR®R%, OR™, and SR*.

40. The compound of claim 34, or pharmaceutically acceptable salt thereof, wherein:

L is Cigalkylene;

R'isHorC;; alkyl, wherein said C,.; alkyl is optionally substituted with 1,2, 3,4, or 5 R
and

R is, at each occurrence, independently selected from halo, CN, NO,, and OR*:

41. The compound of claim 34, or pharmaceutically acceptable salt thereof, wherein R? is halo

or C, ; haloalkyl.
42, The compound of claim 34, or pharmaceutically acceptable salt thereof, wherein R? is Br.

43. The compound of claim 34, or pharmaceutically acceptable salt thereof, wherein:

Lis C;.galkylene;

R*® is H, halo, C 1.6 alkyl, C, ¢ alkenyl, Cy 6 alkynyl, C 1..6 haloalkyl, C.¢ hydroxyalkyl, Cyl,
OR?, SR?, or NR°RY, wherein said C,.¢ alkyl, C,.¢ alkenyl, and C,4 alkynyl are optionally substituted
with 1, 2, or 3 substitutents independently selected from Cy', CN, NO,, OR?, SR, C(O)R",
C(O)NR‘RY, C(O)OR?, OC(O)R", OC(O)NRR?, NR'R?, NR°C(O)R’, NR°C(O)NR°R®, NR°C(O)OR’,
S(O)R’, S(O)NRR’, S(0),R", NR°S(0),R", and S(0),NR°R’; and

R? is halo, cyano, C; haloalkyl, Z, SR”, or a moiety having the formula:

R2a
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thereof, and at least one pharmaceutically acceptable carrier. 10 55. A
composition comprising a compound of claim 34, or pharmaceutically

acceptable salt thereof, and at least one pharmaceutically acceptable MCSLLP

carrier. 56. A composition comprising a compound of claim 36, or
pharmaceutically acceptable salt 15thereof, and at least one

harmaceutically a table carrler 57. A compasition comprising a
C e e e A el S
Ieast bﬂﬁecphaFFM]&@@utlcally acceptable carrier. 2058.A composition
COMPRSIRFAGRNTHO LIRS cdquailtaqﬂﬁc% Dharmacentically accantablesalt cy',
Otlbeg?{@foﬁﬁllgclg‘t I\%F?e%lg sa1 m(a?%ltlcﬁe}gl an%[‘aabl Ca rareero thI'loe\ll K/substltuted

composmon comprisl acom undo m49 OI’ a mac b,
W&Bc}eE)t&b?é‘%’éﬂ“ﬂf?@%@f?eaﬁﬂl% KL EAGIREIMAER ﬂéémy%@d@&améNRTw)R

agdrrier. 25 60. A composition comprising a compound of claim 50, or

pharmagqgﬁp@?%gngg;@g@sglghﬁeof and at least one
pharmaceutically acceptable carrier. 61. A composition comprising a

compound of claim 51, or pharmaceutically acceptable salt 30thereof, and
42t leabreonepvadmbdeintizhily secaptatieboreieptdR sThégonfipdwrdnof
cIaimL;%@l[lm@nm@ceutically acceptable salt thereof, wherein: -L-12" is

butyl Rb psehgg bary% SatBlsr ggtlgr!hl%f subs L%leal '1-, ,a.! FX | orhalI %sﬂtuents independently
selected from aryl, cycloalkyl, and heterocycloalkyl, each optionally substituted with 1, 2, 3, 4 or 5
substituents selected from halo, C, 4 allgyl, Co.4 alkenyl, C,.4 alkynyl, C,4 haloalkyl, aryl, heteroaryl,
cycloalkyl, heterocycloalkyl, CN, NO,, OR®, SR®, and
R” is halo, cyano, C, haloalkyl, Z, SR*, or a moiety having the formula:
R2a

46, The compound of claim 34, or pharmaceutically acceptable salt thereof, wherein:
Lis C,. ;g alkylene;
R* is thiazolyl that is optionally substitituted with phenyl, wherein said phenyl is optionally
substituted with 1, 2, 3, 4, or 5 substituents independently selected from OH and halo; and
R? is halo, cyano, C, haloalkyl, Z, SR*, or a moiety having the formula:
R2a

47. The compound of claim 34, or pharmaceutically acceptable salt thereof, wherein:
Lis Cy. g alkylene;
R*® is H, halo, Cis alkyl, C,6 alkenyl, C,6 alkynyl, or C.¢ haloalkyl; and
R? is halo, cyano, or C; haloalkyl.

48. The compound of claim 34, or pharmaceutically acceptable salt thereof, wherein:

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

L is C, g alkylene optionally substituted with 1, 2, 3, 4, or 5 R,

R'is H or C,3alkyl, wherein said C, 5 alkyl is optionally substituted with 1, 2, 3, 4, or 5 R
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63. The compound of claim 62 or pharmaceutically acceptable salt

thereof, wherein R2 is Br. 64. The compound of claim 62 or

pharmaceutically acceptable salt thereof, wherein R2 is Cl. 65. The MCSLLP

compound of claim 62 or pharmaceutically acceptable salt thereof,

whergirt R3Ri5,aefbrif hacompaiachef RN 3.1 MhatRaseticalyre,
aaé:ceptable salt thereof, wherein R3b is methyl 67. A composition

comprising a compound of claim 62, or pharmaceutically acceptable salt

theref, inprloay I@@é@lﬂﬁﬂ%harmaceutlcally acceptable carrier. 68. A

composition comprising a compound of claim 65, or pharmaceutically

5 9acceHtﬁ@é@@;aﬁ&@Sf@ﬁfm%%ﬁgdsm&ﬂsaﬁpmﬁgﬁyyﬁﬂ'ﬂ,\ér@%ﬁt able

carrier compound

3- meﬂIryEQ lﬁ&?tﬂk?l eriiaals BtHUES R ingdicts1 1 43199 jtriazolo[4,3-

a]purit-Blone, or pharmaceutically acceptable salt thereof. 70. A

compound that is

5(? bmﬁe%orrylegg Hl 0 éggll rom thr){a)ceu%lc drot%}e 3 ’%’Tlt aZ%Ie?éﬂ-lB -al

purinb-one armaceu ica accep able Saffthered compound
10 that ighe compound has Formula Ila:

9-pentyl-7- (trlfluoromethyp -sihydrae5H11,2,41triazolo[4,3-a]purin-5-0

ne, or pharmaceutically accepta le saltithereoft 72. A compound that is

9-butyl-7-(trifluoromethyl)-6,9-difry Aﬁ iazolo[4,3-alpurin-5-one,

or pharmaceutically acceptab&saj hereat. 7& cBimpound that is

7-bromo-3-methyl-9-penty1-6,9-dihy

2,41triazolo[4,3-a]purin-5-one, or pharnﬁaceuﬂcally acceptable salt

thereof. 74. A compound that is

7-bromo-3-methyl-9-butyl-6,9-dihydro-5][l,2,4]triazolo[4,3-a]purin-5-one,

or pharmaceutically acceptable salt thgreof. 75. A compound that is

7-chloro-3-methyl-9-penty1-6,9-dihydro-5H-H

2 41ﬁ‘?320|o[4 3-a]purin-5-one, or pharmaceutically acceptable salt

thereb‘f,is‘[ﬁg Allgbampaadathyatuistituted with 1 or 2 substitutents independently selected from
15 hdAsCHi®rand-srethy1-9-butyl-6,9-dihydro-5H- | 2,41zolo[4,3-a]purin-5-one,

or MCSLLP pharmaceutically acceptable salt thereof. 77. A compound

that is 7-bromo-9-buty1-6,9-dihydro-5H-[I,2,4]friazolo[4,3-a]purin-5-one, or

S bharrfzecemieay elcdepabler shnmheredhlly 8:capeblnpuhdediamiberein:
7-broma-gnpsiy RaSr3raiyann-5H-11,2,4 1triazolo[4,3-a]purin-5-one, or
pharmaceutically acceptgble salt thereof

)t -
2
*T Za

L

l

20 1Ib;
L is C, 3 alkylene optionally substituted with 1 or 2 substitutents independently selected from
halo, OR?, and SR
L® is C,.4 alkylene optionally substituted with 1 or 2 substitutents independently selected from
halo and OR™; and
25 tlisOorl.
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79. A compound that is

7-bromo-9-butyl-3-(nethoxymethyl)-6,9-dihydro-5H-[1,2,4]triazolo[4,3-a]

purin-5-one, or pharmaceutically acceptable salt thereof. 80. A compound

that is

7-bromo-9-pentyl-3-propyl1-6,9-dihydro-511-11,2 4ttriazolo[4,3-a]purin-5-
sone, qr pharmacedutically acceptable salt thereof. ' 81. A compound that i

D aron i B e o R M A
thsrAos At A b Mpea e H Y atAFERING SEEBptable salt thereof. 82. A

compound that is 7-bromo-3-ethy1-9-penty1-6,9-dihydro-5H-[|

53, AltiazRlRlddsR B RIRsRPN& RS RaGRYECA M AGLERIARIR SR prable salt

thereof. 8 .Acorrllggound that is

trf?ff‘?gbarnéir?‘lto%s-tog?g HERES1 U B AfSSRIPBISTAT E 2, 4]triazolo[4,3-a]pu 1-3-
yl)propanoic acid, or pharmaceutically acceptable salt thereof. 841, A
5¢.0mp%ld6ﬂﬂ&ﬂtd§ corgprising a corrg)(glrﬁd of claiSm 29, og pliarmacelllti[calg/ aiceptablg salt
N-K7-bromo-5-0x0-9-penty1-6,9-di ro-SH-[1,2,4]triazolo[4,3-a]purin-3-y
théafﬁ%ztﬁ?/ %%8%&%?88?%5‘6 eg}}%%égﬁﬁfgﬁi’)% ﬁércméifitable salt thereof. 85. A
compound that is 3-methy1-7-(pentafluoroethyl)-9-pentyl-6,9-dihydro-5H-P
552,41t azatodbddalpsinibs arempspharraaetsjcayaacentabiy saliptable salt
tlm%f? anld Q@ea’sat %BP%QQ@&BQ&HI’?aeceptable carrier, ] .
7-bromo-3-methyl-9-(4,4,4-trifluorobuty0-6,9-dihydro-5H-[l,2,4]triazoloft3-
atpurin-5-one; or pharmaceutically acceptable salt thereof. 87. A
S5eompbduadpthétors comprising a compound of claim 36, or pharmaceutically acceptable salt
thérIOMA =B 1ERe U Rt artEiiNokeps N k6 @-dihydro-5H41, 2 4]triazolo[4
,3- a]purin-5-one, or pharmaceutically acceptable salt thereof. 88. A
compound that is
ST-brofnengpRsifirorenRiyE- 3arterbyide DeldimafouaHa Rt ke s kefs bk
théreoVekaQdas - pemespharmaceptisalby-asceptable salt thereof. 89. A
compound that is
7-bromo-9-(4-fluoropenty1)-3-methyl-6,9-dihydro-5H11,2,4 1triazolo[4,3-a]
SHurindSCBMBOEPD FRIPRTIEE TR ik [stabie St R s s el lpgcceptable salt
theaoTposi idracamppising dhei copypotitblekalaém 69 or pharmaceutically
acceptable salt thereof, and at least one pharmaceutically acceptable
carrier. 91. A composition comprising the compound of claim 70 or
PharM&CERENERY RERSS b LBRIE RS ST G -4 g gatically acceptable salt
thotrafrmace iicadhe atveptableabiamiespt®R. cArdomposition comprising the
compound of claim 71 or pharmaceutically acceptable salt thereof, and at
east pne pharmaceutically acceptable carrier. 93. A composition
ot S R N e
thiiesteafd atrieksitoesadtaonrs ptissty acentibiispaicceptable carrier. 94. A
composition comprising the compound of claim 73 or pharmaceutically
6§cc¢9}t§gle s?tlt thereof, .and at least.0 ] apl)nq%rmacguticalIa/t.acl?eg)tabl

carria mposition compriding a compound o 1, or pharmacedtically cceptg:ble salt

thereof, and at least one pharmaceutically acceptable carrier.

62. The compound of claim 34 or pharmaceutically acceptable salt thereof, wherein:
-L-R' is butyl or pentyl;
R?is Bror CI; and
R.* is Cp3 alkyl.
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95. A composition comprising the compound of claim 74 or
pharmaceutically acceptable salt thereof, and at least one
pharmaceutically acceptable carrier. 96. A composition comprising the
compound of claim 75 or pharmaceutically acceptable salt thereof, and at
cleast onspplidron alaen tical ylacaeptabia Causfhabl falALCRRTPOBHIGAR? is Br.
comprising the compound of claim 76 or pharmaceutically acceptable salt
hereof, and at least one pharmaceutically acceptable carrier. 98. A
S EormpEETREE ShpTBifY T UBRIBEIALY G Rt A b pRalARa TRy
acceptable salt thereof, and at least one pharmaceutically acceptable
6SAHELonPBurd COMPRBHINHEAMRESIBAIINREHNPROUNAChOESHANR: LR ®P is methyl.
pharmaceutically acceptable salt thereof, and at least one
pharmaceutically acceptable carrier. 100. A composition comprising the
SR ot TR B Cltititr 6o pharmasrdcalbyargearblspalbiessaft wherdoR ™ is methyl.
MCSLLP and at least one pharmaceutically acceptable carrier. 101. A

6(7:O/§TU391§G§QQ)IF 9&?18“?1%%9& %%189&%3 Qfl'gflaan gf '8&' %Q%&%&Q?ﬁ(}‘%%@ﬂ%ﬁ%%&t thereof, and

acceptable salt thereof, and at least one pharmaceutically accepta
e OPe R K UL A& AR5 ing the compound of claim 81 or
pharmaceutically acceptable salt thereof, and at least one

6DNREARRSHIE UM AREEPIAbIG GRS e121Q 35 ACHRRASIRN SPRRKISING dh€ihereof, and

qgﬁpoughda of claim 82 or trlag{maceutically acceptable salt thereof, and at
Y
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a one maceuticaliy.acc arrier, . .
least OnR PhAImacaUtica "4cceptable carrier. 104. A composition

comprising the compound of claim 83 or pharmaceutically acceptable salt
cthereafpand mileashengl Phammaceuiitalyscomahie asiar.[ 103 azolo[4,3-

2 HOMROSIHOR &%%%@é&ﬂgdg‘ec% tpmé%%“srz}f? tgir%"f‘.im 84 or pharmaceutically

acceptable salt thereof, at least one pharmaceutically acceptable
carrier. 106. A composition comprising the compound of claim 85 or
7pRaconmoeutitalls 2doeptablalsail-theleobpanglpt JedtyoweSH-[1,2,4]triazolo[4,3-a-]purin-

sBhasnaesHlically.AFSERIARIR GAMTigk.,£A07. A composition comprising the

compound of claim 86 or pharmaceutically acceptable salt thereof, and at
least one pharmaceutically acceptable carrier. 108. A composition
7 avepnigingdithet corpowhad-ofitiam8Hdr-phdimédociiiCaly ndceptiaisiepatin-5-one, or

pithereeldand alleasiang ahasmaceutically acceptable carrier. 109. A
composition comprising the compound of claim 88 or pharmaceutically

acceptable salt thereof, and at least one pharmaceutically acceptable
TdrreFpornd that éohipbsitiom Bemaprding i feddompobind. o itkiral g9, Hplpurin-5-one, or
riphaseaceIficalbpancepiakiesalt thereof, and at least one

pharmaceutically acceptable carrier.

73. A compound that is 7-bromo-3-methyl-9-pentyl-6,9-dihydro-5H-[1,2,4]triazolo[4,3-a]purin-5-one, or

pharmaceutically acceptable salt thereof,

74. A compound that is 7-bromo-3-methyl-9-butyl-6,9-dihydro-5H-[1,2,4]triazolo[4,3-a]purin-5-one, or

pharmaceutically acceptable salt thereof.

75. A compound that is 7-chloro-3-methyl-9-pentyl-6,9-dihydro-5H-[1 ,2,4]triazolo[4,3-a]purin-5-one, or

pharmaceutically acceptable salt thereof.
76. A compound that is 7-chloro-3-methyl-9-butyl-6,9-dihydro-5H-[1,2,4]triazolo[4,3-a]purin-5-one, or
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111. A compound according to any one of claims 1 to 51, 62 to 66 or 69 to
89 for use in medicine. 112. Use of a compound according to any one of
claims 1 to 51, 62 to 66 or 69 to 89 in the preparation of a medicament for
treating a disease in a patient, wherein the disease is associated with

phiMédatesspieepMe Slilderdsk3. The use according to claim 112, wherein
the disease is associated with elevated plasma PPM. 114. The use
according to claim 112 or 113, wherein the disease is dyslipidemia,

ThigriomRetv B i dPermeal vy diakR TH-He2dérietrlhdairtapHpe. or

rrsulinuésistanceiatiabdtdsreavietabolic syndrome, atherosclerosis,
coronary heart disease, stroke, obesity, elevated body mass index (BMI),

ist ci -alcoholic fatty liver disease, hepatic
7?.'%\/(%trgdm\{\rll ! tatC {gcf%rpggro?&ggﬁtag)&%aéi%?dr%-5%{—?}%,4]tr?azolo[él,3—a]purin95—one, or
steatosis, or hypertension.

pharmaceutically acceptable salt thereof.
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79. A compound that is 7-bromo-9-butyl-3-(methoxymethyl)-6,9-dihydro-5H-[1,2,4]triazolo[4,3-a]

purin-5-one, or pharmaceutically acceptable salt thereof,

80. A compound that is 7-bromo-9-pentyl-3-propyl-6,9-dihydro-5H-[1,2,4]triazolo[4,3-a]purin-5-one, or

pharmaceutically acceptable salt thereof,

81. A compound that is 7-bromo-3-[(dimethylamino)methyl]-9-pentyl-6,9-dihydro-5H-[1,2,4]triazolo-

[4,3-a]purin-5-one, or pharmaceutically acceptable salt thereof.

82. A compound that is 7-bromo-3-ethyl-9-pentyl-6,9-dihydro-5H-[1,2,4]triazolo[4,3-a]purin-5-one, or

pharmaceuntically acceptable salt thereof,

83. A compound that is 3-(7-bromo-5-0x0-9-pentyl-6,9-dihydro-5H-[1,2,4]triazolo[4,3-a] purin-3-

yDpropanoic acid, or pharmaceutically acceptable salt thereof,

84. A compound that is N-[(7-bromo-5-0x0-9-pentyl-6,9-dihydro-5H-[1,2,4]triazolo[4,3-a]purin-3-y-

)methyl]acetamide, or pharmaceutically acceptable salt thereof.

85. A compound that is 3-methyl-7-(pentafluoroethyl)-9-pentyl-6,9-dihydro-SH-[1,2,4]triazolo

[4,3a]purin-5-one, or pharmaceutically acceptable salt thereof.

86. A compound that is 7-bromo-3-methyl-9-(4,4,4-trifluorobutyl)-6,9-dihydro-5H-[1,2,4]triazolo[4,3-

a]purin-5-one; or pharmaceutically acceptable salt thereof.

87. A compound that is 7-bromo-3-methyl-9-(5,5,5-trifluoropentyl)-6,9-dihydro-5H-[1,2,4]triazolo[4,3-

aJpurin-5-one, or pharmaceutically acceptable salt thereof.
88. A compound that is 7-bromo-9-(4-fluorobutyl)-3-methyl-6,9-dihydro-5H-[1,2,4]triazolo[4,3-a]purin-
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5-one, or pharmaceutically acceptable salt thereof.

89. A compound that is 7-bromo-9-(4-fluoropentyl)-3-methyl-6,9-dihydro-5H-[1,2,4]triazolo[4,3-a]

purin-5-one, or pharmaceutically acceptable salt thereof,

90. A composition comprising the compound of claim 69 or pharmaceutically acceptable salt thereof, and

at least one pharmaceutically acceptable carrier.

91. A composition comprising the compound of claim 70 or pharmaceutically acceptable salt thereof, and

at least one pharmaceutically acceptable carrier,

92. A composition comprising the compound of claim 71 or pharmaceutically acceptable salt thereof, and

at least one pharmaceutically acceptable carrier.

93. A composition comprising the compound of claim 72 or pharmaceutically acceptable salt thereof, and

at least one pharmaceutically acceptable carrier.

94. A composition comprising the compound of claim 73 or pharmaceutically acceptable salt thereof, and

at least one pharmaceutically acceptable carrier.

95. A composition comprising the compound of claim 74 or pharmaceutically acceptable salt thereof, and

at least one pharmaceutically acceptable carrier.

96. A composition comprising the compound of claim 75 or pharmaceutically acceptable salt thereof, and

at least one pharmaceutically acceptable carrier.

97. A composition comprising the compound of claim 76 or pharmaceutically acceptable salt thereof, and

at least one pharmaceutically ‘acceptable carrier.

98. A composition comprising the compound of claim 77 or pharmaceutically acceptable salt thereof, and

at least one pharmaceutically acceptable carrier.

99. A composition comprising the compound of claim 78 or pharmaceutically acceptable salt thereof, and

at least one pharmaceutically acceptable carrier.

100. A composition comprising the compbund of claim 79 or pharmaceutically acceptable salt thereof,
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and at least one pharmaceutically acceptable carrier,

101. A composition comprising the compound of claim 80 or pharmaceutically acceptable salt thereof,

and at least one pharmaceutically acceptable carrier.

102. A composition comprising the compound of claim 81 or pharmaceutically acceptable salt thereof,

and at least one pharmaceutically acceptable carrier.

103. A composition comprising the compound of claim 82 or pharmaceutically acceptable salt thereof,

and at least one pharmaceutically acceptable carrier.

104. A composition comprising the compound of claim 83 or pharmaceutically acceptable salt thereof,

and at least one pharmaceutically acceptable carrier.

105. A composition comprising the compound of claim 84 or pharmaceutically acceptable salt thereof,

and at least one pharmaceutically acceptable carrier.

106. A composition comprising the compound of claim 85 or pharmaceutically acceptable salt thereof,

and at least one pharmaceutically acceptable carrier.

107. A composition comprising the compound of claim 86 or pharmaceutically acceptable salt thereof,

and at least one pharmaceutically acceptable carrier.

108. A composition comprising the compound of claim 87 or pharmaceutically acceptable salt thereof,

and at least one pharmaceutically acceptable carrier.

109. A composition comprising the compound of claim 88 or pharmaceutically acceptable salt thereof,

and at least one pharmaceutically acceptable carrier.

110. A composition comprising the compound of claim 89 or pharmaceutically acceptable salt thereof,

and at least one pharmaceutically acceptable carrier,
111. A compound according to any one of claims 1 to 51, 62 to 66 or 69 to 89 for use in medicine.

112. Use of a compound according to any one of claims 1 to 51, 62 to 66 or 69 to 89 in the preparation of

a medicament for treating a disease in a patient, wherein the disease is associated with HM74a receptor.
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113. The use according to claim 112, wherein the disease is associated with elevated plasma FFAs.

114. The use according to claim 112 or 113, wherein the 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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