WO 2008134690PCT/US2008/061948 Inhibitors of diacylglyeerol O-acyltransferase type 1 enzyme
Field of thenyepgion Lpmpounds that are inhibitors of the diacylglycerol O-acyltransferase type 1
(DGAT- 51) enzyme are disclosed. Methods of using such compounds to inRbit ¥Retagfs e f
diacylglyccrol 0-acyltransferase type 1 and pharmaceutical compositions including such compounds
are also encompassediBagiennahdiaek by ¢aveifioactiFsingylglyeerisies saprgsent the major form of
energy storage in eukaryotes, and disorders or imbalance in triacylglycerides metabolism are
implicated in the pathogenesis and increased risk for obesity, insulin resistance, type 11 diabetes,
nonalcoholic fatty liver disease and cororideydheii disaasaifewis, et al., Endocrine Reviews 23:201,
2002). Storage of gxcas3 tiacyalys {}th% indean tissue sucll s liver, muscle, and other peripheral
tissues, 15leads to lipid-induced dys unct?%ﬁfiln %ccijtljsdé: uil SOOI Fot HEsubiBi&vA-in
nonadipbsenSiEss appeaer e WBenbfitinsng edtmenpohiipoioxiilyi(Wnagi Ry Endocrinology,
144 515@353’,1; _ &Q&%ﬂ&@gp’%@.}gg excess triacylglycerides in white adipose tissue (WAT) leads
to obesity, a c%c?}\){dition thaf is gssoc%éte%v%)i%hdag rié%rsléi%)é%lg anTpEA s etdR coiehary artery
disease “HApEHBRAS A 2btPckeoandsbrl development of some 20 cancers (Grundy, S. M. Endocrine
13(2): 155-165, 2000). Obesity is a chronic disease that is highly prevalent in modem society and
current pharmacological treatment options are limited, creating a need to develop pharmaceutical
agents for the treatment of obesity thBtekersafedontitbif@ativatipiacylglycerol O-acyltransfereases
(DBATSs) are membranesboynd el zymes that 25 ¢ alyze the terminal step of triacylglycerides
biosynthesis. Two %%ﬁmes that ¢ |S|6Iay5 ATAS i\?g%r%‘ag FRER T RRerPe g ety and
(diacylghyeeibio scybalisns ase oy (wis:sRattioli61 08, 0 i Case Sy ehabs REReNal Agad. Sci.
95:13038:4:3023+14998) ardIRC AT 4 dlacylalyerol O-acyltransferase type 2) (Cases, et al., J. Biol.
Chem. 276:38870- 38876, 2001). DGAT-1 ang%%ﬂf‘rﬁ ag%eénﬂ?‘i‘ﬁég%& clidentieuse
SignificARfiycosenesEs Agatt APl sesistnt Bodietiind nadeobesity and-fyacs ingrgased sensitivity
to insuliand leptin GRmithy &t a1 NRtHES Genetics 25:87-90, 2000; Chen and Farese, Trends
Cardiovasc Med, O%,, 2000; Chen et al.. %?Eﬁiﬁ?’?ﬁb’%%t.%“ﬁ.ioéﬁ‘é,%z&%@&fﬁlmémﬁent mice

are protetfediagamer pduesc drsttosiindémdhstratesinereated enengyinexpengiuig.anghaegreased
levels afdisstigdiiacilglvgeridas [Jnadgditign to-mprayed triacylglycerjdes metabolism, DGAT-1
deficient mice also haveﬁ’ r%vé% g%uggs%eg%%%%ﬁ V\?laﬁn%%e?%llﬁ%%@éiﬁmﬂ i <ugrrielel8following
a gluco5BIBHIHESmisHtis to Wi 168 hicé cPamtidh DXBAT- bxdeficiencylinhelalozygaksie
DGAT-3dibcRBimals isysufficients 34 iver an intermediate phenotype on hody weight, adiposity, and
insulin ang lugose rﬁgtag'glis%swhgr?%?éﬁpﬁ%@ﬁ?%%%%@ %ﬁ%%%%ﬁo‘?%&?ﬁ@ﬁﬁ%‘?gﬁiﬁ?é@%hen and
Farese™Rfte L& T RRSRBIN AR Bliic 25: 48218812005y  alng sndalhmalecldenRGATE donbibitors
hafre besitsepquiedie/ingduge waightgss in-dietziac se(DIO) mice (US 2004/0224997). The
phenot%r/p s c[{)Gg\'l'nl&i deficient mice, and héeé ga?}rrb?ée’c%ﬁ)%%iald%sé%til\ﬁﬁ/? LRt AT -1
inhibitors %&%ﬁ%@ dfBeevErysefisHatnthsleoussthamettedtivel] hloaththe: conuaision of
diacylghysied| tﬁdﬁwwh&@%%b&@%gm%ﬁ&%%%t?%¥ me gan have Wity in the treatment of

obesit d other. diseases associated with triacylglycerides imbalance. obesity that are
){qe?fg ancﬁ effective. Yy

Diacylglycerol Q-acyltransfereases (DGATs) are membrane-bound enzymes that

25  catalyze the terminal step of triacylglycerides biosynthesis. Two enzymes that display

DGAT activity have been characterized: DGAT-1 (diacylglycerol O-acyliransferase type 1)

(U.S. Pat. No. 6,100,077; Cases, ct al., Proc. Nat. Acad. Sei. 95:13018-13023, 1998) and
DGAT-2 (diacylglyerol O-acyltransferase type 2) (Cases, et al,, I. Biol. Chem. 276:38870-

38876, 2001). DGAT-1 and DGAT-2 share only 12% sequence identity. Significantly

30 DGAT-1 null mice are resistant to diet-induced obesity and have increased sensttivity to
mnsulin and leptin (Smith, et al., Nature Genetics 25:87-90, 2000; Chen and Farese, Trends
Cardiovasc Med. 10:188, 2000; Chen et al.,, I. Clin. Invest. 109:10049, 2002). DGAT-1

deficient mice are protected against hepatic  steatosis, demonstrate increased energy



Summary In a first aspect, there is provided a compound having formula (I) NH2 R3 NR1 01, 5or
pharmaceutically acceptable salts, prodrugs, salts of prodrugs, or a combination thereof, wherein 12 is
hydrogen or alkyl; R2 is hydrogen, halogen, alkyl, haloalicyl. aryl, hetcroaTyl., cyclic-Jail:NI, or
heterocycle; 123 is cycloallcyl, aryl, heteroaryl, heterocycle, -(CRaRhirt-R4. -2010R5.
10-C(R5)=N- -C(0)-R5, ormis 1, 2, 3 or.4: 12a,.at each occurrence, is ind-pendently hydrogen,
nalogor. B Meori AT R0 (RO o TN R, B NI ROyProved
-(CR’RUjpeQiRpRerlic 2R Bm MRS (RHATAR RAPG(0)aRA, a(02 12N -GIDBAY  piucose
402‘12%%&78_%@5%(%%%@ 15aryl, hete oaré(, C clogﬁb or heterocycle; Rh, at each occurrence, is
independently hydrogen, aloger- qiky° ARBHTIhA PYERB YD RHEOSE (FRR 7R, “IORNIRENRY),
-gCR‘R‘d{)ﬂﬁ@ﬁmmﬁ(@l?&ﬁd)@&@ﬁ(%e{@.ﬂﬂﬂl@l 5 (D) GA@CIﬁRBQ}ﬁnﬁQQhﬁsuﬁ}cimé ]
-(G12°1211)p-C(0)-N(R8)(R9), aryl, heteroaryl, cycloalicyl, or heterocycle; 20optionally, re and R
tocg%ethtjaip isf% gﬁ%’ﬁég & 1513?%%%%@ g?%%@og}éuﬁ}%é’f’ A battnRtiEp et AnyRdisge Al Usasgen,
alkyl, oregdbalieyl; whenPioYrisahytlrogetidalige, hafoabevb systealicifit-artbshatergand shetsracycle,
cycloal Iky1,.arylallcyl. heteroaryl Ll%yjz r.heterqgcyclealkyl, 25124 is hydrogen, allcyl, haloalkyl,
cycloall A AT, erettyore A ed lar el SRy UgeC Al op RSBy, then
at leashene Rads -OfineINRE)ERN): GEOMR7IvsLC(0)-RTH RN RUR)ER RéRr-QBIh,
-(CRtd )}y , -(CR'RA)p-C(0)OR 7D, -(Cl2°12)p-C(0)-R7h, or -(C12 12d)p-C(0)-N(R5(R9); or
1(2_2 ar@%&%%ze%% ki s( 1 é?gno e5 DP D%A -1 )Fc)ieﬁ(cgent nice, g,nd the ggam(m)colggicg.l )

10 activity reported with DGAT-1 inhibitors suggests that the discovery of small molecules that

effectively block the conversion of diacylglyeerol to triacylglycerides by inhibiting the
DGAT-1 enzyme can have utility in the treatment of obesity and other diseases associated

with triacylglycerides imbalance.



30R5, at each occurrence, is independently alkyl, haloalkyl, cycloalkyl, aryl, heteroaryl, heterocycle,
cycloalicylalkyl, arylaLkyl, heteroarylalkyl, or heterocyclealkyl, wherein each of the cycloalLicyl,
aryl, heteroaryl, heterocycle, cycloalkyl moiety of the cycloallcylalkyl, aryl moiety of the arylallcyl,
heteroaryl moiety of the heteroarylalkyl, and heterocycle moiety of the heterocyclealkyl, as represented
by R2, R3, Ra, R13, R4, R5, and RY, is indepghdgntly unsubstituted or further substituted with 1, 2, 3,
4 or 5 substituents selected 5from the group consisting of aLkyl, halogen, haloalkyl, oxo, -OW. -S(Rh,
-S(0)2R15. -S(0)2N(RH KR 22);st MR IR 2 )ordeif) @ BorkHO)Afthalladsiyialiey), -C(O)N(R | KR12).
-(CRV1g-OR -(C128121)g-N(R11)(R12), -(CReR1-)1-C(0 )OR ' -(CReRf)g-C(0)N(1211)(RI2), G1, and
-N-0(Ri), R6, R9 and R12, at each occurrgnce, are each independently hydrogen, alkyl or
10haloalkyl; R38, at each occurrence, is each indep&rdently hydrogen, alkyl. haloalkyl,
-N=C(H)R138, -(CM813, or Gl, R7 Qgé“RI\,i atgach occurrence, are each independently hydrogen,
aLkyl, haloallcyl, -(CM8),-C(0)0OR13, or G1, F\Rll, at each occurrence, are each
independently hydrogen, alkyl haloalkyl, -S(0)2-R1ja, -S(0)2-N(RI3)(R14), ¢(0)0OR13,
_C(0)N(R13)(R14), or Gi; p, g, and r, at each occufgence, are each independently 1, 2, 3, or 4; Re,
R1, Rg, and Rh, at.each accurrence, are each independently hydrogen, halogen, alkyl, or haloalkyl;
20K, at each CSHARES 12 ALLASRALRTY Ry roUaR: Wity o hal GG LS &t SARH §ERRrence, i
independemtiyialiditréialoalkyl, or 01; 12.13, at each occurrence, is independently hydrogen, alkyl,
haloalkyl, or OlfRIR.’L Sdatgeac@ gecyrrence, is independently alkyl, haloaLkyl, or 01; and Gl, at each
occurrence, is inggpe"ﬁdrgﬁﬁtbﬁféﬂry ,%éteroaryl, cycloalkyl, heterocycle, 25arylallcyl, heteroarylaLkyl,
cycloalkylallcyl foriheterrogyclealkdecwhireint thiessicyl, heterpenh oycloalityk hetesoeyele: apylsmoiety of

the arylalkyl, heteroaryl moiety of the heteroarylalkyl, cycloallcyl moiety of the cycloalkylalicyl, and
heterocycle m(f%%et)llsg ﬁl'll%a%é’ e%&t:l?%ik%%ﬁe 3 %%16?” g%ﬁ?#ge%tlg}f sdéig%ﬁl@% or further substituted
withdl, 2 -81 B, eib@(istitlensiseectedioR RgRtaup consisting of alkyl, halogen, -CN, -NO2, -OH,
-O(alkyl), -NH2,

mis 1, 2, 3ord;

R®, at each occurrence, is independently hydrogen, halogen, alkyl, alkenyl, haloalleyl,
-OR™, -NR*WR”), -C(B)OR™, -C(O)}-R™, -C(O}NR*YR®), -(CR°RY),-OR™,
ACRRYNRPHRY, {CRRYp-C(OYOR™, «CRRY-C(OWR ™, CRR),-C(O)-NRF)R),

15 aryl, heteroaryl, cycloalkyl, or heterocycle;

R®, at each occurrence, is independently hydrogen, halogen, alkyl, alkenyl, haloalkyl,
~C(OYOR™, -C(O)RT, ~-CLOMNRMR), ACRRY)-OR™, (CRRY)-NRHR),
A(CRRY-COIOR™, {CRERY-C(OWR™, {CRRY),-C(O-N(RPHR), aryl, hetercaryl,
cycloalivi, or heterocycle;

20 opticnally, R* and R” together is =CH,;

R® and RY, at each occurrence, are each mdependently hydrogen, halogen, alkyl, or
haloalkyl; '

R” 1s hydrogen, alkyl, haloalkyl, cycloalicyl, aryl, heteroaryl, heterocycle,
cycloalkylaliyl, arylalkyl, heteroarylalkyl, or heterocyclealkyl:

25 R‘ is hydrogen, alikyl, haloalkyl, cycloalkyl, aryl, heteroaryl, or heterocycle, provided
that when R* 1s hydrogen, alky! or haloalkyl, then at ieast one R is -OR 2, -N(R*}YR"),
-C(O)OR™, -C(0)R", -C(O}MNEREHR?), (CRRY)-OR ™, (CRRE),-NRIRY),
«(CRRY-C(O)OR™, {CRRY,-C(O)-R, or -(CRRY),-C(O3-NERHR): or R* and R®
together 1s =CH3,

30 R®, at each occurrence, is independently alicyl, haloalkyl, cycloalkyl, aryl, heteroaryl,

heterocycle, cycloalkylalikyl, arylalkyl, heteroarylaliyl, or heterocyclealkyl;
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30-N(H)(allcyl), -N(alkyl)2, -C(0)0H, -C(0)0( alkyl), -C(0)NH2, -C(0)N(H)(alkyl), -C(0)1\1(alk-y1)2,
haloalkyl, and alkyl substituted with one substituent scieceted from the the group consisting of -CN,
-NO2, -OH, -0(alkyl), -NH2, -N(1-1)(alkyl), -N(alkyl)2, -C(0)0H, -C(0)0(alkyl), -C(0)NH 2,
-C(O)N(H)(alky\l% and -C%)é)%i}alkyliz In a second aspect, there is provided the use of a compound
having formula (!ffﬁrheﬁ Reciient deasphdistersany photruysait of dqiiasiugo @tadmambination

thereof@&mﬁ@eaﬂ@b%ﬂﬁ@@mﬁ%@8;‘1qlggglg)iaq@m%n for treating a disorder selected from the
group ct(x)nsistig?éoft pe 2 diabetes, obesit%, élevated plagmgg%r%Pﬁg?&gg?ﬁ%%[%%ﬁ rome,

non-alcoRoIR AR NS pattid cdtierra iefaapveTteisends, R, R R'thirt] RSpesed, Rhese is

providaﬁd@p&x&fmﬁgzmtjgggtggf@@%iﬁg{hgpmggﬁm&@‘;j;ﬁr@%utic lly effective amount of a compound
as defined above, or a pharmaceutically acceptable salt, pr’odrﬂ’g%géa B’f”%sﬁ%ﬁig"%?céeéombination

thereof. 1 LOMBTIART Wit 28 i &' dcBelmesny hrdeepablexcarfidt’, -S(ki 4 fauah,adpect, there is
provided@) magrtticay ifiQ rsing utically effecti nt of @ compound
phamiacriftical compesifion eomRrsing @ ﬁﬁ%@b@yﬁ%xﬁ%ﬁ p?g%%& Jalg:

as defig(%(i%a%gav of,a pharmaceuticall Iglcczgi(fz‘blg salt, prodrug,’salt-of a ) cémbination
thereof, Titte phafmaceltial hhents ecRied HENRS grot BOnsitigiok DRRIS, inhibitor,
incretirGhimetieNngttdtmin, fenofibrate, rimonabant, sibutramine, orlistat, a statin, and nicotinic acid, in
combination with a, pharmaceutically acceptable carrier. In a fifth aspect, there is provided the use
of a pharmac&utital Mpoéhiciihedemmidadnikicirindspectinthémiangsactikelaf-a medicament for
tidatingdcdisgigler selected from the group consisting of type 2 diabetes, obesity, elevated plasma
triglycerides, g}@taboli syndrome, non-alcoholic steathohepatitis, and non-alcoholic fatty liver disease.
C

In a sixth aspect, thet&N§{TEviges thetrdewteppriamadautioateomipdsitidnagisydefined in the fourth
aspecﬁwmﬁﬁfqmﬁgb;@(mﬁdjcﬁp&r@lfpr treating a disorder selected from the group consisting
of type 2 diabllgig%ﬁd%?@ty, elevated plasma triglycerides, metabolic syndrome, non-alcoholic
steathohepatitis, o ROhBRCIRER fvarrsehdedengndentiyripkaomaceiitidaliylaateptable salts,
prodru@@,l%%f‘sﬁf(p}m&bm@lg combination thereof wherein Rl is hydrogen or alkyl; R2 is hydrogen,
qglogen, alky ahalg lkyl, aryl, heteroaryl. cycioalkyl, or heterocycle; R3 is cycloalkyl, aryl,
héteroaryt, hetefBtytle - EEHhACETBIOR Erecab DRI enb(OpRS wnmisyl, Bi3aicd;  Ra, at

eachleSCGﬁEeﬁé%, JS(m@epgnﬁg{mlﬁl)h;@(@g@Riha@@Qq@ikﬁ E@bggylﬁhaloalkyl, ‘
-0R7 ,-N(RS(RQJ%%OQORZh,-C(O)-R76,-C(0)-N(RS,)( 9). -(CR'Rd)p-N(R8)(R9), -(CR'Rd7b.
-(CR'Rd)i,-cf0)? AERRSEETTIR(RY) G9), mAmenstentanl Zeyclontkyl, or heterocycle; Rh, at

each occurreﬁ&é&,ﬂiﬁ%mﬁ&p&hdﬁl&ﬁwh&é’cfﬁﬂ@ﬂc@%@Q&Qb@ﬁ%p@ﬁ@ﬂ% ﬂ?lcﬂg%(éﬁ: halogen,
alkyl, or haloalkyl;

20 R at each occurrence, is independently hydrogen, alkyl or haloalkyi;

R . at each occurrence, is independently alkyl, haloalkyl, or G;

R", at cach occurrence, is independently hydrogen, alkyl, haloalkyl, or G';

R'™ at each occurrence, is independently alkyl, haloalkyl, or G'; and

G', at each occurrence, is mdependently aryl, heteroary!, cycloalkyl, heterocycle,

25 arylalkyl, heteroarylalkyl, cycloalkylalkyl, or heterocyclealkyl, wherein the aryl, heteroaryl,
cycloalkyl, heterocycle, aryl moiety of the arylalkyl, heteroaryl moiety of the heteroarylaikyl,
cycioalky! moiety of the cycloalkylalkyl, and heterocycle moiety of the heterocyclealkyl, are
cach mmdependently unsubstituted or further substituted with 1. 2, 3, 4, or 5 substituents
selected from the group consisting of alkyl, halogen, -CN, -NQO,, -OH, -Ofalkyl), -NH,,

30 -N(H)(alkyl), -N(alkyl),, -C(O)OH, -C(O)O(alkyh), -C(OYNH,, ~C{OIN(H)(alkyl),
~C(O)N(alkyl);, haloalkyl, and alkyl] substituted with one substituent seleceted from the the
group consisting of -CN, -NO,, -OH, -O(alkyl), -NH,, -N(H)(alky}), -N(alkyl),, -C(O)OH,
-C(O)O(alkyl), -C(OINH,, -C(OYN(H)(alkyl), and -C{ON(alkyl),.

Zb
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-C(0)OR7h,-C(0)-R7h,-C(0)-N(R8)(R9),4CR Rd)p-OR7a,4CITeRd)p-N(R8)(R9) -(CR'Rd)p-C(0)0OR7h,
-(CR'Rd)p-C(0)-R7h, -(Cnd)p-C,(0)-N(R8)(R9), aryl, heteroaryl, cycloallcyl, or heterocycle; optionally
Re and Rh together is =CH2; 5IC. and Rd, at each occurrence, are each independently hydrogen,
halogen, alkyl, or haloalkyk RY is hydrogen, alkyl, haloalkyl, cycloalkyl, aryl, heteroaryl,

heterocycle, cyclpajikudabion agpyiaLingke %%%Qll%s@&f‘?@%‘é%ﬁ@%nﬁ form@;‘(% Qrgrogen’

alkyl, haloalkyl, cycloalkyl, aryl, heteroaryk or heterocycle, provided 10that when R4 is ogen, alkyl
or haloall/IRERER-IEdhs PP RMNGSSORPECINER SHREY 2-C(0JORT 19 B(0oRRTLC Ot hereo! as

)-NXR9),(GRBARLRS & ERBAUR o GMYRAL AN £5(GRBA: GDRI e R ted from the
-(CR'Rd)p-C(0)-N(R8)(R9); or le and Rh together is =CH2; R5, at each occurrence, Is

independ&itly fRYE HHEIBaNEy RS codikGF dry D stEroagyaishelerey dgbyeibdiry lalkigbaliglalkyl,
heteroaryallew»Qr, hetereeyeigalitvkionepiiereii Rl he yelealkyl aryl. heteroaryl, heterocycle,

cycloallcyl moiety of the cycloalkylancyl, aryl moiety of the arylalkyl, heteroaryl moiety of the
heteroarylalkyl, dRcPHEIEFoRSRIE nibiEty 5 MTRY et o CeiEames Higal repremsifion syIR2RE; W, Rh, R4,

R5, and R¥ripdngensneendyunsubstitued oniuthensubstes withl 2 Sp8.0masuastiients
selected 20from, but not limited to, alkyl, halogen, haloalkyl, oxo, -0R16, -S(FE)14), -S(0)21C;

-S(0)2N(RIPTRE2Y; SRR R L e{6) 08 dei)on isneyisajRmAy comrrmbjRiikn with a
-(CReRn=@RMeulean) adMR AN RER):r-(CWR5g-C(0)0R10, -(CFMI)I-C(0)N(R11)(R12), GI, and
---N-0(R16), R6, R9 and R12, at each occurrence, are each independently hydrogen, alkyl or
25haloalkyl;  Herh faah Asnsebuerscs, EuddeifdRbsaty 4 divgans HoryEoRMoalRg 2-N=C(H)RI

32, -(CRERMF(AIAR] 310663k amolhd hARLRHhRLAACI CRSHEENER RIS EachhindeRende Y
hydrogen, allc%/l haloalkyl, -(CRgRh),-C(0)OR13, or Gl, o
acceptable salt, prodrug, salt of a prodrug, or a combination thereof, one or more

pharmaceutical agents selected from the group consisting of DPPIV inhibitor, incretin
mimetic, metformin, fenofibrate, rimonabant, sibutramine, orlistat, a statin, and nicotinic
acid, in combination with a pharmaceutically acceptable carrier.

In a fifth aspect, there is provided the use of a pharmaceutical composition as
defined in the third aspect in the manufacture of a medicament for treating a disorder
selected from the group consisting of type 2 diabetes, obesity, elevated plasma
triglycerides, metabolic syndrome, non-alcoholic steathohepatitis, and non-alcoholic fatty
liver disease.

In a sixth aspect, there is provided the use of a pharmaceutical composition as
defined in the fourth aspect in the manufacture of a medicament for treating a disorder
selected from the group consisting of type 2 diabetes, obesity, elevated plasma

triglycerides, metabolic syndrome, non-alcoholic steathohepatitis, and non-alcoholic fatty

iiver disease.
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30Le and R11, at each occurrence, are each independently hydrogen, alkyl, haloalkyl, -S(0)2-Ruh.
-S(0)2-N(R13)(Rm), -C(0)0OR13, -C(0)N(R13)(R14), or GI; p, g and r, at each occurrence, are each
independently 1, 2, 3, or 4; Re, Rf, Rg, and Rh, at each occurrence, are each independently hydrogen,
halogen, alkyl or haloalkyl; R", at each occurrence, is independently hydrogen, alkyl or haloallityl: R15,
at each occurrence, is independently alkyl, haloaliM. or C: RUA. at each occurrence, is independently
hi/droner, alkyl. haloalkyl. or CH at each occurrence. is independently alkyl. haloalkyl, or CI: and

at each occurr iS.] , ently,aryl. lieteroarvi, cycloallvi, noterocwile, arvialkyl. hateroarvialkyl,
cycloalitylalkyl,@gl? %@%@%ﬁfgﬁﬁeﬁ Sgir%?ﬁlr he Sht- F?été%vﬁffgf ABARRAS REderary@élapylanoiety of
the arjfaE feterparadrioreliosthernedengaritialien, peitioalleyd mapiety.of thescycloallitylalityl. and
heterocycle moiery of the heterocycle:all:21. aWOeach independently unsubstituted or further
substituted with 1. 2. 3.Cr 5 substiments sglectgd ?rfgm?ﬁmw’@i limited to.. alkyl. halogen, -ON. -ND.,.
-OH, -0(allevi), -NHi, -N(H)(alleyl), ,OH, -20)0(alityl), -C(0)NH2. -C(0O)N(H
)(alkyl-C(0)N(alky1)2. haloalkyl, and alkylgebstittited,with one subsrituent seiecetted from, but not
limited to, -CL, -NO2, -OH, -0(alkyl),-N(1-0(all71), - (aIIcv1)2, -C(0)0OH, 15-C(0)0(alityl). -C(0)NH2,
-C(0)N(H)(alicyl), and -C(0)N(all.71)2. Another émbodiment of the disclosure provides methods of
treating variQuS-Hiseasas ol it ' ject, preferably a human, wherein the methods include
administering t?%he subject %ﬁ%eg%%g%%gﬁggp%ﬁ%aﬁﬁ%r B?o‘ﬁﬁ%ﬁza‘ﬁ? efféctiveratinount of a
comp‘t H¢ bt dclosure as disclosed herein, or a pharmaceutically acceptable salt thereof, alone
in or 20combinatiepawitapharmaceutically acceptable carrier. In another embodiment, the disclosure
provides meégods of preventing or treating a disease or condition related to elevated lipid levels, such

as plasma i 'dIM?%%%@W%Ié%{b@@WMWM&mk invaisuhiect ;espegially.human,
afflicted witlrSuch elevatgstilgyels, | cluding administering to a subject aﬁtkg'éra gutically or ’
prophé@%@g?\llly eﬁgct?\/%e amlglljnt Cl#;1 a corﬁf)lt;)%ugn Ca p%é“rrﬂg%‘ejﬁﬁéa1f§g\cge le saftthbfddt, or a
pharm ﬂ'ﬁcépcggrﬁpb‘gfﬁiﬁrﬁinémo@{@il‘i'é@ahﬁ@?hs disclosed herein. The disclosure also relates to
compoundsyhayingthesapeutic ability to reduce lipid levels, especially triacylglycerides levels, in a
subject. Ac%g;dé?g's, the compounds and .

” . at 2ach occurrence, is indepcndenﬂy hydrogen, halogen, alicyl, alkenyl, haicalkyl,
-OR®, NEHWR%,  -CLOOR™,  -C(O)RT -COFNR*R®),  <(CRRY -QPC’?
~(CRR)-NRWR®), (CRRY),-C(OYOR™, ~(CRR%),-C(O}-R ™, -{CRCR%F-C@}-N(E;)(R%1
aryl, heteroaryl, eycloalkyl, or heterocvele | o

“

v, . ce ;
R”, at each occurrence, is magpendently hydrogen, halogen, alkvl, alkenvi haloalkyl
= ) o L y
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compositions of the disclosure, alone or together with one or more pharmaceutical agents selected
from the grap-gagsisting of DPIDIV inhibitor, incretin mimetk, metformim 30 fonofibrate, rimonabant,
sibutramine, orlistat, nicotinic acid, and a statin, are useful for the presparaff&iidisa%isadicement for
treating Qr preventing disease% and disorders described herein, particularly, for treating or preventing
type 2 di%é?%obesitﬁ@é%ted ptagMa N & xariges, q@ﬁ‘@d%gg@@romgc@gq%gﬁb@ﬂ atoh
patitis, apopes 6 Tatty |ivekdi empoaounds of the disclosure, or pharmaceutically
acceptable salt)t%lfegrfcﬂej()5%1,Ei %r Eom@&ﬁﬁ)ﬁﬁgﬁﬁ%ﬁalé#goéﬁi{jgﬁ@ﬁm%&ﬁ@or%ﬁdre ptiarmadeutical
arrents %H&Wb@ﬂ%@@ﬁy@ﬁé also useful for the pre.sparation Of a medicament for reducing lipid

levels in a subigaidgagy mammal {g%g{%@qsh:wn), especially triglycerides levels. En another
embodiment, the dlsclodsure provides p ‘

€ armacetitical compositions including one or more compounds
of the disclosufe ﬁ@%l%el@éé@qiﬂeﬁeimmmaqahﬁen&aceuﬂﬁayy@@ggptgmg@@%m%r%%@%q %1 -
pharmaggggg@ljy acceptable carrier Detailed Description of the invention” ~ For & vérlalb & that occurs
more than one t}ime in any substitueni or in the comnound of the invention at any other formulae
herein, its defifitiof ori? wecuaterice islogdépendanteflitsideiniionatgyery  other geeurrence.
Combingtipnskef subst are. missible, only if such combinations result in'stable compounds.
Stable compoﬁggds greﬁéﬂﬁafﬁ%@kﬁfﬁg‘ﬁf 6’@%‘5%?5?8&% alkydeful demiee of purity from a reaction
mixture. A isdydrrgre.spkrifibatimikahc thivappensed alaiRsirynisssaprGified trigi,mel ggntrary,
the f°|lﬂy¥{ngfﬁ%m4hﬁvﬁ3ﬁ&%§@ﬁag indicated: | ﬁ”}%% term "alkenyl" as used herein, means a
straight or branched hydrocarbon chain containing fr 2% 1§96t caFB s Hnd Yontaibidy MR least one
carbon-cArbERdoubleBENR0r wed Bt @ fad/al of MORSONOGERS, Repf@?@ﬁ?ﬁy)ﬁﬁ’i&ﬁ"ﬁ’les of
alkenyliggled l@{b’z)@q,(e»ﬁng ipited t henyl, 2-pr 1, 2-rnethy1-2-propenvi 3-butenvl;
4-pentenyi, S-Qﬁexen l, 2-heggﬁ%§gﬁgﬁ-heﬁeﬁ% Je s f‘?‘%&gﬁ hier tefm aatkyR'i’as used
herein?‘?ﬁ‘é%%’é str ght or branched, saturated hydrocarbon chain containing from 1 to 10 carbon
atoms. The tegm zlower alkyl-:CL 6 alkyl” means a straight or branched chain hydrocarbon
ﬁ ntaining 1 to .6acarbon atorrf%écgi%&%@ngg ﬁérﬁn?ﬁ éik‘i%wlim}g g%é@%?@mﬂaﬁéﬁehﬁtﬁmmyh
%dro&FFEH?FE%aﬁﬁﬁlﬁaﬂfféahbmiﬁﬁmhfmmpmsﬂmath&%@i@&@@§ag£ﬁl,kyl include, but are not
limited to, metidrgihyhcA-propyl. |, n-putyl, sec-butyl, iso-butvl, ten-butyl" n-pearyl, isopentyl.,
neopenry, n-heX\i;i, 3- rrc1ettrylnex;ﬁ%%gg%%{}ﬁgﬁ%ﬁ@ﬁrﬁg}aﬁgﬂwiﬁe‘-:HF;}E%kb{z,l’p%}ﬁth-chfthﬁt, n-nonyl,
and n Q&R IrHalketmensieinsy @értbeesraldivalehtgroap terbied, franma saight-on ranched 30chain
hydroeatber-efibremidi{ia.thearh re. sentatiye examples of alleviere include, but are
not limited tofa-jCH-. i 2CH.2-,-gItIE-)| g@éﬁé{ %ﬂ?’f?samézg & @5-1%&}4%%@1{1&2 AREnm "alkvnyl”
as used BRSSP stiaigRt s Birsheheebstimirehydthcaraon, Wor 5 substituents selected
2008/ £34690REC THMSZAQ8/P6 4948 919U ining,from 2 to 10 carbgn atoms and containing at least
one cgér%(fyf -carben triple bond, ng%eﬁ%%%%?ﬁéxé%%%ﬁ SRyt ihcluaebut-arS#kRmited, to
acetylefyf, oyt 225BpyH, B-UtHGIR - permy andidAsupumydy IThecenynat s yised
herein{ @Ry eyl qrabicycligaryjhe DIRIGINEDIOR, (CreR] ~CONRDERD,

G, and =N-OR %, |
R®, R® and R"
25 haloalkyl;

» at each occurrence, are each independently hydrogen, alkyl or

7a . :
R™, at each occurrence, is each independently hydrogen, alkyl, haloalkyl

“N=C(H)R'"*, -(CR®R"),-C(OYOR", or G,

7b 10 :
R™ and R"™, at each occurrence, are each ndependently hydrogen, alkyl, haloalkyl

~(CR®R™,-C(O)OR Y, or G,

8 11
30 R" and R", at cach occurrence, are each independently hydrogen, alkyl, haloalky!

-S{0)2-R 7%, -S(0),-NR YR, -COYOR Y, -C(ONR )R, or G

D. q and 1, at each occurrence, are each independently 1,2, 3, 014,

e f 3 h . :
R°, R, R% and R", at each occurrence, are each independently hydrogen, halogen



5 naphthyl, or a phenyl fused to a monocyclic cycloalkyt, or a phenyl fused to a monocyclic
cycloalkenyl. The phenyl and the bicyclic aryl groups of the present invention are unsubstitutcd or
substituted. The bicyclic aryl is attached to the parent molecular moiety through any carbon atom
contained within the bicyclic aryl. Representative examples of the aryl groups include, but are not
limited to, jﬁ)é?l 45'2&9& %,a-l,S.S-trien-?-yl, 10dihydroindenyt, indenyl, naphthyl, dihydronaphthalenyt,
and 5,6,7,8-tctra yddronaph’thalcnyl. The term "arylalkyl" as used herein, means an aryl group, as

defined herein, aﬁﬁérnﬂeddodtmmamﬂl@ﬁi@@y&ﬁéﬂﬁi}@%@r@é&@ analky lk%{é?gl%ﬁs defined herein.
Representative eﬁm les (%f arylalkyl inclyde, but are/not limited to, benZyLi -phenylethyl and 3-
o

phenylpropyl. 15 erm e SRRV o BB EmaRdr alusdtlnalisid, meahs a monocyclic, a bicyclic
cycloalkyl or a tridyb"limcmmalkyi:ﬁmmomyﬁ-ﬁiﬁ%{og{}g{]@igﬁhﬁ;fg\r,g?_cﬁr%%ﬂ\rip%&s tem containing

three to eight car?{cm atoms, zero heteroatoms and zero double bonds. Examplés of monocyclic ring
systems include cycloprops/l, EYHBBLLI, ‘SyRIBERET Cyabhexik eybioheptd .and cyclooctyl. The
bicyclic cycloalkylds amenbcyctie-eycloalkyln20fused 10 admgng%ggg T%YdQ\"?‘JI%X[}Qng or a bridged
monocyclig cr}/ﬁoglké} in whi%@tvx\{ncl) nonadjacent carbon atoms of the morfoc‘:y‘éhc rng ai?étﬁﬁké]dlﬁy an
alkylene bridge containng oie: Yws tHreé: ool ealbsaratonise Representative-exatnples,efhicyclic
ring systemsinelisde hbut@recnotlimitest 40, bioyelof3 1llheptane, bicyclo[2.2. 1Theptanc,
bicyclo[Z.g.ij%ﬁng, bicyclo[3,2.2]nonane bicyclo[3%%%%%?2?&%3%%9%&4?& AGhARe 2a5EL.
Tricyclic cycloaficyls s exempiified By s bityiliceg disakyt fakethtoea moniocyelie-eyeloaliyl, or-a
bridged bicydiiceysteatieyd;in which fee-Ron-agiagent.carbon atoms, of the bi\cygligrriggu:s stem are
linked by an (g\l@ﬂene bridge of befween one and four carbon atoms. Reépresentative exampiss’or
tricyclic-ring Systems inclfide, Wt &bt fmitdthto, fidyer(3.3103 NAonate-and alivl), -NH..
tricyclo[3.Mﬂaalﬁgk;anemmm%mtqn@){dmmong@ygl@m@g,@jcngﬁ(ﬂgﬂ.&t{‘iqyg%c{ 5;*%1 alkyls can _be
attached t_%}lbe)ﬂfreng mgleidc)zlﬁl%r moiety through any substitutable atom contained'w h&'bicyclic
and tricyclic cycl %1% & 5A edOH GhSlbatheHEaSr sibstitutedbTeden:Teyatankylalkyl: asused

herein, méans:a cycloalky| gromp, ascsiefined: WO, 200841 34690PC T 008/061948 herein,
appended (f:? é@a p;'i\\re‘t J?e%%ar moietg_thrc')u h an alkyl"'grohg g(sd%ﬁ%ed%\% “"rYf.}zRe"p%QéQ{é’tive
examples of cyclo: Wﬁal%ﬁ Aotiae Bt Ae nciimiteado Eydbsrspyimethyt, 2-cyclobutylethyl,
cyclopenuimetbybandayglahsrimetib Hhesmieysloalenyt Atevclopliens asused nerein,
means a %%%%ggglicnoa{ abSQbic[%ci%h drocarbon ring system. The morf’ocycﬁc cyc oéﬁ(enyl contains
four-, five=, SiX-, Seven: BI SightEarBR MtbHE M YarsHretbromuimdFediode menibereding systems
have onesibubleibone therfivesomsixreemberest HAg-SYSiems, have-one or two doublég bonds, and the

seven- or.ei 3 L stems.have one, two or three double bonds. The’m ngaﬂﬁf@
CycloaL Ky oo B e HLE SR8 ey 16 Supstiunit om
contflinedbiiretise mohoayuliceycloatkénytReptesentatve iaxamplasaiunenasycls cydlaal keny!
groups in i e not limited to, cyclobutenyl, cyclopentenyl, cyclohexenyl, cyclohcptenyt and
cycloocteﬁlﬁg%ﬁ%ué}%%g% gﬁgé R’e%ﬁ%ﬂé HEhEEy it &5e Aikeipichisad e sacmon ety cliecygioalky!
group, orlavsenscychie plcioalkeny fused toeaOnoeyslia Sy cloalkenylgraup, The n}gnao%%gliag or
bicyclic %&%Xﬂﬂ%llﬁﬁ%}/&ri%%ﬁ‘ﬁﬂ %qggig one or two %Ikylenc; bridges, each i”CTlJaln'g one, two, three or
four carbon atoms and each linking two Hon-atjaeeht carornsma o fairintg Tebieyaligect o
cycloalkehgramtye Aitach e thecpaséint sitlesulaameighy glwrguggrgﬁyuﬁﬂbsatitgg%bIea%gomcmtained
within the bicyclig cyclpalkenyl. Representative ex?mples of the bicyclic cyi;l"oalkeﬁyrlrrérdﬁ%%“f‘né‘lude,
but are not Limited to, 4,5,6, “tetrahydro-3aF-inaen s OSSRy drsapt dlengtand a5 disclosed
1,6-dihydisshentellentsTleumonocydiceand hisyslieaycloakenyl amqups afihe RresanL yelqtion can be
unsubstituted. or.gbstituted, .|, J@%Eg)r;miggygloalkrenyl lkyl" as used hereir, means a cycloalkenyl
group, as defined herein, appén:c}’ed“to the parent héleEMEr morefy thisubh: dhaligigroupisasdefined
herein. THERHLINal0f e thatbeent. adoused herainrmeans€bBhokedfrmaceutical agents

selected from the group comsisting of DPPIV imhibitor, Incretin mimetic. metformin

3 oy Firaio o : - St a1t et
30 Tenofibrate, nmonabant, sibutramnine, orlistat. mcotnic acid, and a starn. are useful for the
3 C A R o T i T W~

= > 1 £ 33 o e - : . . e
prvSpdrﬁnOﬂ 01 & medicament ror ‘Er\,anng o1 prgventlng diseases ﬁnd diSOfdﬁrS d“:‘QCI—ib“d

herem. perucularly. for treating or prevenung type 2 diabstes. obesity. slevatad plasma

mglveendes, mewbolic syndrome. non-alcoholic steatohepanns, and non-aleoholic farmy Liver

Ao



25The term "haloallcyl" as used herein, means an alkyl group, as defined herein in which one, two,
three, four, five or six hydrogen atoms are replaced by halogen. Representative examples of haloallcy!l
include, but are not limited to, chloromethyl, 2- fluoroethyl, trifluoromethyl, difluoromethyl,
pentalluoroethyl, and 2-chloro-3-fluoropentyl. The term "heterocycle" or "heterocyclic" as used herein,
means a MRBRAGY e 3 heieracyela;a Ricyclic, or a tricyclic heterocycle. The monocyclic heterocycle
is a three-, four-, five{r,ﬁgi)x- or seven-}ne%b%?é) ?%‘1%“@8%%5%‘?&5Eéfqéwﬁ%t@@awmﬂndependently
selected EITPBAY B e telcosiar s SsThetthreeopkigws-membeted g contains zera o one
double bon&%dagngigp@g%;%s&e%%gg gpa@é but not limited to, 0, N and S. "W
2008/134690PCT/US2008/061948 The ive-membered Fitfgf EoVRATHs 2 s Grcone doublebonehand
one, two &Pﬁﬁ?é@%été?@%ﬁislseledm@ifmn}qtﬁsp@ﬁumltg%gggg.i&@m&s_Tﬁeaﬁl %]rgleénng% d ring
contains aggqgigggsgfgﬁggggp Ronds and one, two or three heteroatoms ‘selected from, but Hot
limited to, 0, N and S. The seven-membered fifg CHtAIRS 2&r6  8isertiwer oromreedoubléshends and
one, two @%ﬂ(tﬁl“éf’eaﬁél_té%iét@rﬁsrseieqted)ﬁmabwtm&jlm@@gpggb% Niapdl 3, Representative
examplesrﬁgm%@gyuyﬂth&@&%ﬂeﬁ% I11[1({;1ude, but are not limited to, azetidinyl, azepanyl, aziridinyl,

diazepanyt, 1,3-dioxanyt, 1,3-‘di0xot‘én’yjl,“1,3-dithiolanyl, 1,3-dithianyt, imidazolinyt, imidazolidinyl,

oxazotinyt, oxazolidinyl, piperazin)ﬂ,eﬂ linyl,
pyrgg}lidinyl, t('atrqhxd‘rofurqr‘lyl,ltetr yd - . ‘
thiaZolinyl, thiazofidiny" thombphotinylri-diexislothiamarphalinyt (thiomorpholine sulfone), -
thiopyranyl; m;ﬁ%ﬁa&ygﬁ;[@qﬁycygl|cut}eﬂteggc_ C;|e?IS a monocyclic heterocycle flsed to'd’ pheRyl
group, or a monaocyclic heterocycle usedto'd bﬁ‘é*c%ﬂﬁ}éWdﬁlk%F@mmm@wchdm&tﬁéﬁ@yﬁle
fused to &7 1% Wélﬁ&%ﬁé%Wtoaﬂh@nyhmramﬁnasyﬁﬂﬁ;Bﬁ&g{pg}/g{%@ﬁ%&%{pggmgnoc clic heterocycle,
ora bridgﬁguap@@g%q}j%ggeggﬂgl%r'&n&%@/stem in which two non adjacé’nt"ato"nps”gﬁhsez[ﬁﬁé’%’e linked
: , s LeSHIY T 5E ; e ;
by an alkylene bridge containing one, two. thre8 . 8P fiur C&tbisreamnesnie presentative éxamples of
bicyclic HéterScyeles fislades Bt aatiimited fanbenzenysanyl henzothiopyranyl,
2,3-dihydrobenzofyranyi, 4,3-dihydrobenzothicnyl, and 2,3- 20 dihydro-1H-indolyt. Tricyclic
heterocycles arzqelf({e@r?l)é}i}fi%era Sg)yg a 1?%§8ﬁcaﬂgt§r%€%f@?ﬁéédwfml YProupeora hicyehgrar,
heterocﬁi‘é FolewRe semsivoyciic arcloalkyipdicadaicyclic heterocycle fused to a monocyclic
cycloalkenyl, orjg bigyglic heterocycle fused ta a monocyclic heterocycle, or a bridged bicyclic
heterocycle in vr\l)%} i%%vﬁvlo Fﬂ%ﬁag}(%aé%eﬁlts toms Bt (REBieycharisg ave lirded b laniakytene brigge
including SHEWB, e ¢ folr eatioon 26 atomsnExamples:eicyslis helerpcycles include, but are
not Iimitedﬁﬁ@@ig@a@@m@ggggp@n[q‘,gziﬁ;%%m%n_tag%, Tfpg mpnocyclic, bicyclic an(}4 trcllé))}’éfié H)&Té?ocycles
arg connected to the parent molecular moiety thrOTGH ST AR 67 BHE op Ak Bitrb gen adenbu:
containdd witiin H FRg: THEMBNOLyativshicy clieamshtricyslic, heferocygles of the present invention
can be unsuhstituteehensubstitutgd. 3QLhe te rg;@qt_e&quclgalkyl"'as used herein, ﬁea‘ﬁ? a’
heterocycle, as %gfined herein, appended tothie pa‘refiu‘f‘r‘f‘l%fl’é'cular moiety through an alkyl group, as
defined herein. ¢ i té]ﬁﬁ‘ﬂ"h"é‘téﬁfdrizﬁf‘asgusemhare&mimﬁaﬁ%?amﬂmgcyﬂcggg&e}goarxla Oé\(;’:l bicyclic
. . . . . = . Zth el dlls Yar b
heteroarytuif hemoneeyslic.netgroanyl is.a gyoeﬁlgr?«g(;@emq red ring. The fslﬁ\/e-membereda )
2008/134690PCT/US2008/061948 ring contains two dotible HEHAL e fiveimermberiédringcan
contain on&He 8ot SeISE. frofrooabs; oponiiiwo] Qb three-AFOgRRAtOMS, and optipnally an
addlitiondk ieternatom setacted frop.Qxygen.or sulfur: or four nitrogen atoms. The six-membéred ring
containg three double bonds and one, two, three or ?o%f%%%@ﬁ%m Represeritative sfoexamples
of monocychic HEtBrGarFReiEte hikardnwedimited tos furanyhimid azolyl-isaxazglyl, jsgthiazolyl,
oxadiazeiykal&-axazel| spyridiny pyridazinyl, p%cljx midi p%l_%p‘érazi nyl, _p¥razdlyl , pyrrolyl ,*'tlgﬁ?gz‘olyl,
thiadiazolyl. 1.3-thiazqly, tQien}/I, triazolyi, and triazinyl. The bicYORS HeteRsaRAts-dxerhplified-by a
monocyclic hetaroaryr TSRt ApRénylotiasonpeyslichalerearyl fesed- 9,3 monagyelic cycloalkyl,
or a monocyclitidl @hetcrgandfused g:a monegyclic cycloal kenyl, or a monocyclic heteroaryl fused to

. b aqerve + 4 .
amonaqgyclic heteroaryl, or.a.monocyclic hetcroaryl fused t6a nMonBEselft FetbeyeldrRepresentative
examplgéi?(l)]fcgmr abgf]ef)dam[ardub% ?r@cl%’é%utwmlimﬁeﬂr@sb@m@ﬂés\w{,ip@@ogﬁq@y&b

i G
al

OLaT
1cycﬁc he
benzoxedoly, henzimidaz iyl bengoxagiazobyl; 67-dihydro-1,3- benzothiazolyl,
imida@g4%§]@gi%' l, indazolyL, indolyl, isoindolyl, isoqu:r’r%ﬁﬁ 1 TsRaphthyAEfsE pyridoinidazolyl,
quinolinyl; thiazolo[5,4=b]pyridin-2-yl, thiazolo[5,4- _

The termm “alkvnvi" as used herein, me

ans a straight or branched chain hvdrocarbor

- L



d]pyrimidin-2-yl, and 5,6,7,8-tetrahydroquinolin-5-34.The monocyclic and bicyclic hett)eroaryl groups of
1Y Sy [ tom or any

the presen connected to the parent mole_cular moiety thrqugh any carbon a

nitrogen atgﬂn?conta?rﬁgﬁwithin the rings and are substituted or unsubstitutdd PEFHEHERP4S

"heteroarylalkyl" as used herein, means a heteroaryl, as de_fined herein, appended”to the parent _
molecul SFIRBiEH HrHY FEA 8|Ky|1§r@%r|bpaslmm. gddwemimnmépﬁemﬂmi@aﬂaz&gﬁjgﬁﬂfgff%mrem,The
means agiiog NAeRQr sU fome T | "0%Q. S yised herein,.me = - _
term "tri%a)léllﬂi?lisiIﬁgpﬁ%%d%ere%%n%%ns. (%?3-&%%%&3%%%38 F$1%1é€§aF8n cf‘%ﬁ‘l‘?ﬂéku}ar moiety
through RH&PENCeR-af6RY YL SThetarn Etpaﬂkyly[ymﬂdymas%ugéd r?erelnI i(n;;eans a ;r;a(ljlgcliiléydl hg erﬁ)eui E as
defined herein, ed{gthe pa 0l ty, thro an alkyl grou ned h .
The telin "mam}r?‘i%ﬁ'ggf ugég h%%gﬁ{ ﬁ%%%@ ﬁrﬁ%‘%{iﬂ g(rl:i éf?ﬁr%%? uch% ca@g&%iﬁ%“lé&/ﬁ%l Cattle,
horées,%%‘é“@h@liﬁ‘é?ﬁﬁ@%@@ﬂdd@@f m@nm'f et k qz,lhbméme ﬁ;ﬂ@%&})‘%ﬁ?ﬁﬁfgﬂh@an beé?uffétlv(\:/wearre
values j roupgn oynes (1), are as follows. : ,
appropgjg;éeﬁfvﬁ%tll;Ef)lé %a)r? ofﬁ%i gﬁg}@ vaylggsf%;ef?ﬁ%n% %ﬁ'llmgrg}l B gaﬁ%eﬁf?&@hrf@ﬁ%@nﬁﬁore or
hereinaﬁé??l\?\‘/@‘t@gﬁl&lﬁﬁwp@DUSZ@@SI@&@%& is aﬁmfm@z};ﬁhdqmﬁmrllﬂtaéébﬁaﬁ lﬁ;d;]}ggrzogsen or
alkyl. Examplas.al ek ghouRRNRINGIHAS -put are netlimited to, methyl and ethyl

hygrogen, haloggg, alll_?l, hgloallcyl, aryl, heteroa}ry!,?gggﬁoaﬁ(rg?,.or AR Ie, Wﬁg}%{?f’é’géheof the
rings arépreSOMiEd B HEss in@@peﬁﬁhr&ﬂ%ﬂné@bﬁsﬂrtwaor mmgiag}[@xggﬁﬁﬁrge%a&@th | Z?%Fda r|]r(|1 ttr;:ee
summagyhaeeatiinyempRdiments. (4 i5:Ryarogsn. halagen, alkyk dor example, methyl, ethyl,

like), or ha%oﬂach I.Wotperé?hbo%m%ts? gz‘is%rogéﬁq{ Ry e 55?@{03@%{8%_ ryl, .
heterocycle, -(&%?a?ﬁﬁ)nﬁm@k@{mR&d@m ROMRY SC(0)-RBLGL a@@ﬁmaﬁaﬁa@)ﬁﬁi@ﬁegg g i
the riﬂg@i&@%@&gﬁ%@ﬁ&ﬂ%ﬁﬁﬂ@@l I%%ngl{ gﬂrﬁ%ﬁgpﬁ%tgg ﬁgﬁgetci@c?"gggn esplil‘esselnyatpxe o
m, le, Resx’a%?ﬂg;n of arylalkyl include, but are not limited to, benzyl, 2-phenylethyl and 3-

phenylpropyl.

15 The term "cycloalkyl” or “cycloalkane” as used herein, means a monocyclic, a
bicyclic cycloalkyl or a tricyclic cycloalkyl. The monocyclic cycloalkyl is a hydrocarbon
ring system containing three to eight carbon atoms, zero heteroatoms and zero double bonds.
Examples of monocyclic ring systems include cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, cycloheptyl, and cyclooctyl. The bicyelic cycloalkyl is a monocyclic cycloalkyl

20 fused to a monocyclic cycloalkyl ring, or a bridged monocyclic cycloalkyl in which two non-
adjacent carbon atoms of the monocyclic ring are linked by an alkylene bridge containing
one, two, three, or four carbon atoms. Representative examples of bicyclic ring systems
include, but are not limited to, bicyclo[3.1.1]heptane, bicyclo[2.2.1Theptane,
bicyclo[2.2.2Joctane, bicyclo[3.2.2]nonane, bicyclo[3.3.1nonane, and bicyclo[4.2.1]nonane.

25 Tricyclic cycloalkyls are exemplified by a bicyclic cycloalkyl fused to a monocyclic
cycloalkyl, or a bridged bicyclic cycloalkyl in which two non-adjacent carbon atoms of the
bicyclic ring system are linked by an alkylene bridge of between one and four carbon atoms.
Representative examples of tricyclic-ring systems include, but are not limited to,
tricyclo]3.3.1.0% Jnonane and tricyclo[3.3.1.1°"decane (adamantane). The monocyelic,

30 bicyclic, and tricyclic cycloalkyls can be attached to the parent molecular moiety through any
substitutable atom contained within the bicyclic and tricyclic cycloalkyls, and are each

unsubstituted or substituted.

The term "cycloalkylalkyl” as used herein, means a cycloalkyl group, as defined



RY are as defined in'the summary. In certain embodiments, R3 is cycloalkyl (for example,

cyclopropylyeyssabrutylsgyclopentyl, cyclohexyl, bicyclo[2.2.1Theptyl, or Cy?@}gﬁ% ,g%wgetgerocycle
(for example, morpholinyl, or tetrahydro-2H-pyranyl), each of which is independently unsubstituted or

15 further substituted as disclosed in the summary section. Particular examples of the optional

substituBFEEBnAME g 4 TspPretarmplirRar imatsde thiovate moelimitethtn, @1 defaikyl Kforiexample,

methyl, Rthykdserrepy|, Saigst-auty), ha a iflu ethyl or difluoromethyl),
halogen,%}f:i-S(Rll) -s§(§$251215, S o%zN(ng%@),r?ﬁiﬁl’%i )(%%@),épy EATHRERE )
_C(0)ORAE PR ARy sty TRy BurieN S Rt o) mpt R E R R D6 X 2Ba(TRERN g-N(Ri [)(R12),
4eRen C(0)01ahc(CRERBAHEURMIRLA Rl AndreN AR erl RAZRH REE-DNDGIEN RK R

and g are as defined in the summary section. For example, R12, Re, and Reach occurrence, are each

independ&hth hyEiBYErBR E1L 6 1IaT (fol ik amnprs yrsteyIcletiktnsbpropsinsofoer-biitg). RR,, at each

occurrepsasiobexamplacdisdndepandenty-hysiegen, GL Of € | thyl, ethyl, isopropy!
XA T o q‘ﬁg(yt!)ﬁo&gw(% ’é@g%%_ﬁ%% F:

or ter-butyl),. 25 haloalkyl (for example, trifluoromethyl or difluoromethyl) 3, or
pheny! QistBLRURT briEa bt Net e dahsiBb difer Bt irmhaasinontany)wihdvell Renie sand R13

ate cachdeREnIaULINSIOTEE Y GhiD ANVHOREXEINC WY UV LIS YA eru. and

the like), and ris.1, 2, 3, or 4,}£referably, ris | or 2. RH, at each occurrence, for example, is
indepeﬁﬁ%ﬁ?ﬁyﬁi}ﬂr&j@ﬁ?@f@ &% broridieshsslelomibhyiraetny | nsdprdpy| moiery 80dbutyl)amaloalkyl

(fonexampledefiuorametad oneil warametyhor(Q2id C3a0: NGRL3 ~CQOR 3. or
-C(0O)N(RI3)(1214) wherein Rl%e, 12.13, and_R14Q§2e 1as gisglac%ggd%{h'th.e s%ﬁf&%&%y?gfeach
occurrefice OPUERDIEY OB IEF W3 I8disishshiiitedrey cleallbyniedubstitagsibhetenstycle, one

of the stisbpengenMQ- 20084 34890RITHHE2Q08R64248 ca0, be %@%Qéﬁctg&?&?i%%ﬁﬂrﬁoa” that is

connected to the alkynyl of general formula (1). Thus In certain embodiménts, R3 is formula (a),

ssgRraponecyciic Cycloalkenyl fused to a monocyclic cycloalkyl group, or a monocyclic
cycloalkenyl fused to a monocyclic cycloalkenyl group. The monocyclic or bicyclic

15 cycloalkenyl ring can contain one or two alkylene bridges, each including one, two, three or
four carbon atoms and each linking two non-adjacent carbon atoms of the ring. The bicyclic
cycloalkenyl can be attached to the parent molecular moicty through any substitutable atom
contained within the bicyclic cycloalkenyl. Representative examples of the bicyclic
cycloalkenyl groups include, but are not limited to, 4.5,6,7-tetrahydro-3aH-indene,

20 octahydronaphthaienyl and 1,6-dihydro-pentalenc. The monocyclic and bicyclic
cycloalkenyl groups of the present invention can be unsubstituted or substituted.

The term "cycloalkenylalkyl" as used herein, means a cycloalkenyl group, as defined
herein, appended to the parent molecular moiety through an alkyl group, as defined herein.
The term "halo" or "halogen" as used hercin, means C1, Br, I or F.

25 The term "haloalkyl” as used herein, means an alkyl group, as defined herein, in
which one, two, three, four, five or six hydrogen atoms are replaced by halogen.
Representative examples of haloalkyl include, but are not limited to, chloromethyl, 2-
fluorocthyl, trifluoromethyl, difluoromethyl, pentaflucroethyl, and 2-chlero-3-fluoropentyl.

The term "heterocycle” or "heterocyclic® as used herein, means a monocyclic

30 heterocycle, a bicyclic, or a tricyclic heterocyele. The monocyclic heterocycle is a three-,
four-, five-, six- or seven-membered ring containing at least one heteroatom independently
selected from, but not limited to, O, N, and S. The three- or four-membered ring contains

zero or one double bond, and one heteroatom selected from, but not limited to, O, N and S.



R2k Ri" (a) wherein R and R2" together with the carbon atom to which they are attached form a
cycloalkyl ging 4fas,exa8ple, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyﬁ,&&y%&[%&.@%eptyl, or
w

cycloheptyl), or a heterocycle ring (for example, tetrahydro-2Hpyranyl), each of IS'independently
unsubstitutcd or further substituted as described in the Summary and in the preceding paragraph, and
R3"is _EIR fRgrethies 1ing coointraR s yia kg ib whersin RRINR tandRiicarke asadédined in the

summagk Ribd g samRIanifdydrogenaGk 6 ﬁlmig%&&&%@}%%%%%aﬁ{%r‘@i&%@Eﬁ(‘ or

tert-butyl). Particular example of R1, at each occurrence, is indepen rogen, yl (for

exampl&¥ eI RPASSBHrBRY Braci-Bus)heiatealieys (fotcasetnitsio. thfuoet imtityd ¢v, O, N
difluoromethy )Thi0242R)mEHBIRL3n e -BhEaMY! Q&f&%j%&%&’&&ﬁ%@%ﬁﬂﬁg Bsaesrihed for 01 in the

summary), wherein Rg, le, and R13, are, for example, each independently 15 hydrogen or '8?_6 alkyl
(foP exaPhplE sy 28 SRBPRSOYPEH tevi-Batyiniad teisL, 12, 2Bdoy. 4Rsreferabiyive isxtopi2s R" is, for

examplgs hyskegeni GlSalkyldfanexamnle: methv gHkdSaPToRYarenbuty @%ﬁh@'ﬁfor
example, trifluoromethyt or difluoromethyl), -S( 0)2-R13a, -S(0 )2-N(R13)(R14.,) C{O ;or
-C(O)N@i@?@?ﬂheﬂeﬁf\q@ﬁfﬁ?ﬁ% bAdREP a8YS ad disbibieldnrithel stdithtnyylin cevidanoémbodiments,

R3"is -Qﬁh@ﬁa%ﬁ%cgé&kﬂﬁ&%xe%@hﬁﬁﬁm@ﬁ%n?@%a%ﬁiﬂzrNE&QE?MHE(%E&S%%%Ei“ R132

is optionally substituted phenyl. In yet other embodiments, R3 is aryl (for exam

unsubsti 2stigybshtidiazas Gerbripserine. serarelifirExaitesiohihabstivhal substinydnts on the
aryl as @9&%&{9&%%5@1&3@;93&&@%@ RoHimited to-alyd sueh a5, 18-k, f%}frﬁ?n%%%l)

25methyl, ethyl, isopropyl or tert-butyl), aloalklyl (for example, trifluoromethyl or dif

haloger: T8R{FFOtyRRIS! 2 s DNR Ha a0 ki (lRipzpliny, thiazolidinyl, thiomorpholinyl,

C(0)OR1L0,-E4Q)QétiadssiialkyD) GRIN %l(&l@uzﬁfﬁéﬁ‘%ﬂﬂ;@&% (GRe1ARgNIR1SHR,12),
-(CWRf)q-CQO)ORlO, -(CReR50-C(0)N(RII)(R12), and 0, wherein GI, RIO, R11, RI2,-14,

1215, RECHFISHF AR S HefifBerrrid Sieiriary dedisnd torexbapleraond ds anylogiorestample,

phenylherdastotoaniisereh of whichrispptionalyifyither SUBSHHISH Y Qeterocycle fused 10 a
2008/134690PCT/US2008/061948 as described in the summary. 1112, Re, arid Rf, at each

odcurrdRRBOFSF Bk S hre ke b AL H RERSHEEh I BIRFade AEED 6 amypaislietaspieyaiethyl, ethyl,
isopropy eidest bubyibcFdliahershcgsrUFRAGS s fohexamnle, isndsrendently vdiogen,CL.§ alkyl (for

example, methyld ethyl, isoPropyI, or tert-butyl), haloalkyl (for example, trifluoromethyl or 5
difluordFetHPh e CR g#th)HIE{BIR PRASF pHENgMs EStt teet oEtmhshfutEtascadssritsentor (31 in

the surrmarswhRreinRsn itk apd Ri3are, fonexamnie, eashirdependgatly,Bydipggnior:C1_6 alkyl
(for ex%r; Ie%rﬁg%?aill, ethyl, isopropy! qr tert-butyl), and.r is 1, 2, 3, or 4, preferably, r is 1 or 2. at each

occurre nPﬁIéZ,cig‘?ﬁa}%‘QP{ HenthP HpErOSsRZ e e dna P R asahpneo s, By Ssopropy!

ottert-biliylrhaloabgb ifor exampleheterccycles are exemplified by 2 bicyclic heterocycle fused to

a phenyl group, or a bicyclic heterocycle fused to a monocyelic cycloalkyl, or a bieyelic

heterocycle fused to a monocyclic cycloatkenyl, or a bicyclic heterocycle fused to a

monocyclic heterocycle, or a bridged bicyclic heterocycle in which two non adjacent atoms

of the bicyclic ring are linked by an alkylene bridge including one, two, three, or four carbon

25  atoms. Examples of tricyclic heterocycles include, but are not limited to, oxaadamantane and

aza-admantane. The monocyclic, bicyclic and tricyclic heterocycles are connected to the

parent molecular moiety through any carbon atom or any nitrogen atom contained within the

rings. The monocyclic, bicyclic and tricyclic heterocycles of the present invention can be

unsubstituted or substituted.

30 The term "heterocyclealkyl” as used herein, means a heterocycle, as defined herein,
appended to the parent molecular moiety through an alkyl group, as defined herein.

The term "heteroaryl” as used herein, means a monocyclic heteroaryl, or a bicyclic

heteroaryl. The monocyclic heteroaryl is a five- or six-membered ring. The five-membered



10 trifluoromethyl or difluoromethyl), -S(0)2-1213a, -S(0)2-N(R13)(Rm), -C(0)0111.13, or
-C(O)N(R13)4B 4 mhgsein R13a, RH, and R14 are as disclosed in the summary. g, at each
occurrence, for example, is independently 1 or 2. In certain embodiments, ﬁ§?§ﬁﬁ?@?ﬁ/ﬁ%?&bstituted
or further substituted as described in the Summary and in embodiments herein. In still other
embodiniBifsSHREIES- (R aftpie- Randierdie Ray RmeRbcand m@resascdGidefised intbesymmary. In
yet othergimadimants; B3 & -4BaRb),sR4, wherein,Ra and Rb, at each occyrrence, are each
independently hydrg%gn, alky! (for ex’amyi?l’e, Ci 6 gf‘ﬁfg’%ﬁ a&g}r%%tﬁi}, gmiﬁf]fgbb%bﬁdéiﬂ@%butyl),
alkenyl, ASITG8ITBY TrAte kT erBraxaniphs, wiffuorombetyhbradifiueromettBi), misitn@e@kidgand R4

is cycloalkytaplylitheiensaryl epheteggycle. each of which is optionally further supstituted as described
in the summary. In 20certain embodiments, m 1s 1 or 2. %f%%géﬁgfggns%ogg%f Riptards 8escribed

heréin ifcif8 BuPhrePRAdIRite d teratesk whkdin R istfomouléistticR 3k, (B)rwhereimBe-and Rh, at

each oceigxensel aRerehdndensndently. iy gen, alkyl such as C1-6 alkyl.(for example,
methyl, ethyl,,isgpropyl, or tgﬁ-butyl), aIke}r?ﬂ/I%%Qﬁgao%w’(fgﬁéIggwpﬁ@f?ﬁfﬁ%-orﬂ%’fﬁ?i%?ylﬁ

difluoroEHRIY RiR¥ReEP iR KGGR Mttt ahd chrladinanhh tb Whichdhdy aieratiacheshformad

cycloalkyiging/{for examprig 1LY HORIOM Gy GO . lopentyl, cyclohexyl, bicyclo[2.2.1]heptyl, or
cyclohep yI),gbyrqa heteroc;’lfgle rin (fo%xam%%%ﬁ%ggﬁ%?g— -p%é%?{cea 7 gWri)lﬁﬁ%é o a

indepent&HHK: ufs i SHRORY i fhersnpstitetddiasadeseniied for RBlinlihe, summanysestion, and
R3kis -Mm!}}gﬂ{%QMQOZQOQ{&%MEQV&&%Q&%{O%%Q&SmCAQEOlﬁél% %r -C 030%1%%0 Isilylalicyl),
s ary the optihErsu

wherein 0, R", and R12 are as defined in the summary. Exampf}es tfon the
ring forMEEBYY Ik, RIKEHY thercarbaerarsiclindatiso bt afesndt timitetidoe S 16 alletb(fior eample,

methyl, RthyksiaoprepYlcaintert-pDutyl); k@&%lc%t@qa ar’gp(lﬁgérif}ilrju?{%ggtlg&ordifl oro?rfngeltgl),
- lylalkyl), - ;

halogen, oxo, 5 -OW , -N(R11)(R12), -C(0 )OR1, -C(0)0(triallcylsilyla ofiStR T
-(CReRIT-BRI R RITRY ) pr12y * 20t bagimidyonyl, 3 @aeaigdy IOy (REYRIZ)3and
=N-0(1QewheteidRW, Rikdd2 g,;ﬁ;ls,r{m g ar ineg i summar ection. For.example,
R]ﬁ , Re, and R, g?gach o_ccur%’nce, are 1ea_(:h ir%g%grgéﬂéntﬂ;%ﬁoglgﬂ or%%}ys’/l (118?%‘§ZEHXB]|}§1; methyl,
et %I, is %‘)’F‘ W@rt-6&@6‘?@8?1%ﬁ¥pléMQQEI%Y}eaGhi&mlgiﬁ'cﬂifbépmédihsrmglepeﬂhﬁi@mﬂly[mydrogen,

C1.6 allg eXxample, methyl cethykels -butyl), allcyl (for example, trifluoromethyl or
difluoro@ggg;& -(OZth),--C(O)OR13,%ﬁ%reny LE?Jrrﬁgs%gbgtl gtedhgb%ugé%ufgﬁécs o‘glgcri géf‘f{ﬁ? Gl in the

summa REre A s R, BRAPIZPESt AREcTbioaxarnmieneemhdnidetientently mydcogin ofdity.5 alkyl

(for examplezimetybBtvAbsORIORY ASHR Y, 206 LA ~duRn QL 4rRreferably, ris | or 2. R11, at
each 15occurrence, for example, is mdepééndently hydro%%%,‘%’tl%qélf(ﬂ% Sr“‘é%g%%f”éfbrﬁgﬁ%ﬁﬁ, ethyl,

isopropg’/f 8?%8%5% ; haloalkyl (for example, trifluoromethyl or difluoromethyl), S(0)2-leg,

-S0)2-N(2 13)(R8 B C@URAG QO A3 ARI) whgrein RIZFu7. A01E14 pre as disclosed
in the summar anéib%,‘ at each occurrence, for example, is 1 or 2. In other'embodiments; R%is
formul aa{)é}e&%a%g ’ 1gEept molecular moiety through an alkyl group, as defined herein.

The term “heteroatom” as used herein, means a nitrogen, oxygen or sulfur atom.
The term “oxo0” as used herein, means a =0 group.,

The term “trialkylsily]” as used herein, means (alkyl):-Si group, attached to the parent

25 molecular moiety through the silicon atom.

The term “trialkylsilylalkyl” as used herein, means a triatkylsityl group, as defined
herein, appended to the parent molecular moiety through an alkyl group, as defined herein.
The term “mammal” as used herein means humans and animals, such as cats, dogs,
swine, cattle, horses, and the like.
30 Compounds of the invention have the formula (1) as described above,

Particular values of variable groups in compounds of formula (1) are as follows. Such

values can be used where appropriate with any of the other values, definitions, claims or

embodiments defined hereinbefore or hereinafter,



20(c) wherein R1' is hydrogen, halogen, alkyl (for example, methyl, ethyl, isopropy! or tert-butyl),
alkenyl, -Ch91&41) fahoallcyl (for example, trifluoromethyl or difluorometgygl‘)g/“ar I grfor example,
phenyl), heteroaryl, cycloalkyi (for example, cyclopropyl, cyclobutyl, cyclop Uéé% W@%ﬂgor
cycloheptyl), or heterocycle (for example, morpholinyl), wherein each of the 25 aryl, heteroaryl,
cycloalkyl, or hEteidepdedsinddpandariy Bnsststinecnorsalistitufodmsidesdrthed iy thersymmary
section. flsxamplesaf the: gggigmﬁ%g{g{%%gf R 8%,& ring include, but are not limited to, C14,
alkyl, halogen, and haloalkyl. Ra is OR7g, N(R5)(R9), of = C(0)00, or Ra and Rg together is -=CH2;
R4 is hydrogen alRyI{(f6Pesiarhpies ety dinlpialisppropyl ortterthiitylychalbal kyl leyeioatkys, (for
exampleygyeipprapyl, NVIL ! : h ~cycloheptyl, or bicyclo[2.2.1]heptyl), aryl
(for example, phenyl)?q\yvﬁ(ij@g&gg_é/%g% Egg(%{%%s dcﬂ(%/gsé}{ll@(%é né%?%r%%r ﬁ}étflet? cyel uﬁgf%xample,
morpholRYFietFsh U sEbsgrimiy, wiverairy edohcofithe tinbsdisicepredentdn iy R4 is independently
optional riyer substit esgribed | k 7a, R7b, R8,.and R9 are as disclosed
in the s%ggﬁ Fgorgé%g%nlleg?e, 75%%?‘3/(%1%@5%@ gB g%ﬁf%%}gj(a%r%pze}féﬁ@%% SthySisbprpyl, or
tert-butﬁ?{‘jﬁ%ﬁlkyl (for 5 example, trifluorornethyl or ditluoromethyl), -(CRBRII),-C(0)OR13 wherein

Rg. Rh, R13, agd r gre @ﬁgﬁwgipeddg%th%wy, ot Q%L@nsﬁuﬁtgd_ﬁﬁ subé%@tg AS

described in,the summary). R7D, Rg, h, R13, and(i‘?9, at each occurrénce, for examp each
indeperiddhtly AY&EGen-EPBRIkgr (1of Gxaitipld Bk thykreihydatbopf oy ingten- bt} eidalpalkyl (for
examplentifleeremethvh ondiflior ) le.is J.or 2. R8,:fapexample, is 10 hydrogen,
C1..6 alkyl (for example, methyl, iﬁﬁ&%olg%@% gré?égr}t&lflf%ﬁ)“q%%&k%l ( or?’elalgriﬁlplé{, tr#ﬁgr ethyl or
difluorometfyAS St R 815, SarmytN(R13)(Rm), -C(0)OR13, or -C(O)N(R 13)(R14) wherein R13,
R13a, and R14:ake:asifiscipsedigthe gom gm?g iment, R3 is formula (d) Rza R26
R4 Rib (d) 15wherein Rffl is hydrogen, alkylg?%%)ééé{%l%gﬁgethy , &%yﬁ%%%“rigﬁéfﬁor" gﬁ‘?%ﬁ)%, alkenyl,
halogertY<CIB5BR PG Pérvalalmpie]emiubromeraig el oroheethd)chrylfdrotarmany,
cycloalkybfargxample teialarRnepyh ¢ Yl 2YC! r: cycl 1), or heterocycle (for

exampl ,rﬁg{phc?lin t ,Ela}%mOW", N(R8)( Q)Eﬁcg(%%}gé}g,igﬁg(% %g%%{‘r)i 2%,55&8%{% teg(c%fjrrence,
aﬁgindégB%?]%fe?ﬂR?‘i%@?égaérﬁlﬁ%lfbﬁéﬁP&h@ym@%rﬁeﬂémeﬂwtic@@ranwﬁo@cépybmﬂmﬁutyl),
alkenyl sebhileaticr(foraramplecpiluaremsing ondifyoremetyl,ol:Rgds fvero | (for
examplz,‘me yl, ethyl, iesopropyl gﬁrﬁten-butyl)%halkg%sﬁﬁglggér%g é;{)%ég&ﬁé}ogah%%%&f L@/ample,
trifIuoro%érl’m%omfhférmih%ﬁ%%y@fo?rewlbﬁé*mﬁkﬁb(é@o@wmdddﬁyb@n@hahmle,

cycloprafiidoeyeleinstyl, ieleperdys, argyelol I eyc |xample, morpholinyl), R2" is
25 omi,(%ﬁ Y(R9) or -%@ORm,ande' lﬁ?@lb, g??ﬁhoﬁé??ﬁn%e?ggé i%@p@lg)éﬁ )

. ntly’
hydrogeéh: en, alkyl oy EXdRRe sty Bthy 1., isSpiepyiBr #R-Butyl), aIKé}%/ﬁRE)ﬁm&%alicyl (for

examplé(RfRioronathyiro? diflaororigthyll yuefein @ack §f theary reary], cyclqalkyl,1ar
heteroc\x le as g@r ﬁnﬁg b 1Ri§agn§gd2t})%lﬁ1depende%y u@qggﬁﬁ%ﬁr iﬁ%sti%?g%%g described
for Rh inaﬁlée%lu‘ mary section. Examples’os #i 3bspticad<insstiioche sRmisor Retas aFring

includesbutpiee ROt IiRfitecdt® Ghealkybcbalegen, are cach independently hydrogen or C,.¢ alkyl

(for example, methyl, ethyl, isopropyl, or tert-butyl). Riﬁﬂ at each occurrence, for example, is

independently hydrogen, Cis alkyl (for example, methyl, ethyl, isopropyl or tert-butyl),
25 haloalkyl (for example, trifluoromethyl or diffuoromethyl), -(CRER™,-C(OYOR', or phenyl
(unsubstituted or substituted as described for G in the summary), wherein R, R®, and R" are
each independently hydrogen or Ci alkyl (for example, methyl, ethyl, isopropyl or tert-
butyl, and the like), and ris 1, 2, 3, or 4, preferably, ris 1 or 2. RY, at cach occurrence, for
example, 18 independently hydrogen, C,4 alky! (for example, methyl, ethyl, isopropyl or tert-
30 butyl), haloatkyl (for example, trifluoromethyl or difluoromethyl), -S(O},-R,
-S(O)-NRZNR™), -C(OIORY, or -CONRPWR™) wherein R R™ and R™ are as

disclosed in the summary, and q, at each occurrence, for example, is 1 or 2.

2. - .
When R” is a substituted cycloalkyl or substituted heterocycle, one of the substituents

10



WO 2008/134690PCT/US2008/061948 and haloallcyl. le is hydrogen, alkyl, haloalkyl, cyclealkyl (for
example, ayglopieRyigayclobutyl, cyclopentyt, cyclohexyl, cycloheptyt, or bigysletamdiagpny!), aryl (for
example, phenyl), heteroaryl, or heterocycle (for example, tetrahydro-2H-pyranyl), wherein each of the
cycloalkyl, aryl, heteroaryl, or heterocycle as represented by R4 is independently 5 optionally Rather

substitutdtl 88 g iﬁ?hsé@ﬁrﬁ?‘ﬁé??. that iR 7aneFIS RS, BA G Rt hgensiabdedit thd summary.

For exampleiRAendt 6ABHPERUILERES; i@}}ﬂg@@@ﬂgently hydrogen, C1_6 allcyl (for example, methyl,
ethyl, isopropyl, or tert-butyl), haloallcyt (for exmpl Jl(rifluoromethyl or difluoromethyl),
-(CRgRh),-C(0101213 wherein Rg, Rh, RH, ai¢ r aré as described in the summary, or phenyl
(unsubstituted or substituted as described inthe 4Q summary). R7b, Rg, Rh, R9, RI3, and R9, at each
occurrence, for example, are each independemrtly hytﬁ%‘gen, C145 alkyl (for example, methyl, ethyl,
isopropyl, or tert-butyl) or haloalkyl (for example, trifluoromethyl or difluoromethyl). r, for example, is 1
or 2. R8, at each occurrence, for example, is indéar}endently hydrogen, C1_6 alkyl. (for example,
methyl, gthyl: isepropyd arterbuil), halnakkyLifRrexamplestrifiiaromethylor.difiyoromeathyl),
15-S(0)2-Ri3a, -S(0)2-N(R13)(RI4), -C(0)0OR13, or -C(0)N(R13)(Rm) wherein RH, RH', and RN are as
distloséd e Suriigfan/for  |1ranstiter cirbemimvnt, |6 YsLOW@YR5 whkRintRS isHsldeseribed in the
summaﬁycf&esgx;am%tﬁ% A SHGRAS Ri}emr;w?éega%t%%g Q%le rihersubstitiied a3 degcribed in

the summary. 20It is appreciated that the present invention contemplates compounds of formula (1)
with comiBittitlona et #edigvés drslsoandants, insibaiytphmic b ansmbsgartsuar dosarprederred
embodimertsmmarAeeardinaly, apsiasPstotihe invention relptes tggompeunds etfaspula ), or

pharmaceutically acceptable salts, prodrugs, sglts of prodrugs, or a combination thereof, 25 wherein

R2 is hy@%ﬁ?ﬂﬁﬁ%@ﬂéﬂwlalkyl)ao%@@ﬁlﬁl;%'i%@ (roresasfiacprefyn sumsunstitied oF

substitusesgs descrbed derthe summary: Eramplesnt thaaptional sposH s
representgftljﬁf)l F§3 include, bu;oarggnot I%m%ed to, allgzl sucﬁ%g% C1-6§ aIkyI%%?ggx%?m%g methyl, ethyl,

isopropyPERERELTEMPHaRTafky | (ForBREnSSaTTRRforsmBaacat ertiloFoReRy), Gatoriks! -G
“SRMexsRRIReBIORNRIHRIN 30- MR 1R AIRI0R- CONTAAIBR
_C(ONRn)(RI2), - gg’(lR’iaR %oﬁc%gg%é-mmg? RlZig%) }Rgg%,l-c )d\'e;tlvll}g?l ﬂy_] o
_(CRe18' ety 1§(R1B) it BORhe EIRISIYRIBIRIDIITteR Pt Rbsitaed as described

KR, angq afejgsefinagin-ihe summany seetiom For'example, Glds.aty! dane aaphienyl) or
heteroaryl, each of which is optionally further substituted WO 2008/134690PCT/US2008/061948 as
déscribBydoesa %ﬁf?nmé%.ﬂd{?z tsemay rRethy 5B bdsorrenrbordrehableintte BabRintidsendently

hydrogan greCetabialkytdforexample, methyh-aihylcisepmemdmordert-Dutyfor BLaaaR, agetyence, for
example, Is independentlym?{)drogen, C1-6 alkyl (for example, methyl, ethyl, isopropyl, or tert-butyl),

haloaLmYﬁori%ﬁWle?fri ststrehYR s id iR st , TEwaRknetd)o1 2 8usraspehyl).
(unsubstitggdrofsubaiiekas dedsrirad ors! inrthesyrmaiyk Wheinie )RR, and R are, for

example, eacgiindependently hydrogen or C, 6 alkyl (for example, methyl, etE)yI, isopropyl or

tert-butflf &h1FG0IEDIG SHTHRAIE At CFTER BRPORTENY dhcHoctlifrehce bk eltis
irwtepelry@eathehyﬂf@gﬁﬂmauﬁ*aigyhm examphs sty ethytcisapropylputariRuivbshaleallcy! (for
example,

phenyl.

In yet other embodiments, R’ is aryl (for example, phenyl), unsubstituted or
substituted as described in the summary. Examples of the optional substituenis on the aryl as
represented by R’ include, but are not limited to, alkyl such as Cie alkyl (for example,

25  methyl, ethyl, isopropyl or tert-butyl), haloalkyl (for example, trifluotomethyl or
diflucromethyl), halogen, -OR™, | -S(R™), -S(0)R”, -S(ORLNR'HR™), -NR'MHR'™),
~C(OYOR™, -C(OYO(trialkylsilylalkyl), C(OINRM(R™, ~(CR*RH,-OR,
~(CRRDSNER'WR™), ACRRN-C(OIOR', «(CRRHCOWNRNR'), and G', wherein
G]', Rw, R'! Riz, RM, R RS Rf, and q are as defined in the summary section. For example,

30 G'is aryi (for example, phenyl) or heteroaryl, each of which is optionally further substituted

11



10 trifluoromethyl or difluoromethy I ), -S(0 )2-R h3a, -S(0)2-N(R )(Rm), -C(0 )OR 13, or
-C(O)N(121g)6Rhswhesgin R13e, RH, and RH are as disclosed in the summary. g, at each
occurrence, for é-xample, is independently 1 or 2. In certain embodiments, &%%Ugﬁgﬁﬁﬂ?wﬁ%ubstituted
or further substituted as described in the Summary ?nd in embodiments herein. In certain
embodiffe ISR Wy gemmEAnoher BSpet &F tha ienentoruretates forcamppinds-oftermula (1),
or pharmﬁfﬁ;éﬁggﬂﬁ GcaRable o) rod , combinatjon thereof, yherein
R3 is cyclgalkyl (for}zxgmp e, c@?ggfogﬁ?[cﬁ%gg%%%%%éﬁa,e%glr\cf bFi?)@ﬂrggc%léfﬁt%&qﬁeptyl, or
cycloheptyh) BrReterseyEra tor fex il maspindimyhdentétratiidreea ] drpyriyylj faackaafprhich is
indepenggily unsiastity [yrt&er oS, HE Jied isclosed in the summary section, and R2 is
hydrogen, hgogenﬁlglkyl,gg)?ot?sioallryl.%xgmple)z ok%%i%eg%gsio %rsu%ggmg?éeﬁts%n‘fﬂ%’ é%ﬁi oF
represeEHBYRATHEILE RSB are GYOImited toh@1i6(atiepbsiorekamplistiethylethylcisepropyl, or
ten-butyf), t‘@bﬁ{kﬁ{&f@ﬁﬁﬁg{ﬂglewﬁ ethyl ifluergmethyl), halogen, oxo, -S(R14), -S(0)2R15,
-S(0)2N(R 1 )(R1 2). -N(1211}(R |2§%?{)?§?ie%-t(8(§l)%(&t%‘aL yisilylalky ,?%(oéﬁ\“l)%RT%%ﬂ? ?“‘i‘i
(CReRAYSTEEN g RerNENRHRIZ) € Reiy!, €0 0RIDHORR BT GOIN(RIYRI 2) 2andoN-0(e),
whereinRiRe b1 R1% Rd4 1815,Re,R (e fi in the sum ection. For example,
Rh2, Re, fﬂcniﬁl Rf a?? each occurrencae, a?e Igaa%c%lgri%d%bg%%%m%&%&agﬁpg?%%f é g?@f)&%?’e&’ample,
methyl, %tﬁ%ﬂsé%@‘lﬁ‘%ﬂ%rtfﬁws Ritbylat saprrpEtusrened; foryvéxahapleliislindependenily,
udrogarifidobralil (fer exampe-Relhy, ety jqpropYl i SoNeit-hiul), halogir (far example,

S a

trifluoromethyl or diflugromethyl), ar phenyl (un stituted or substituted as’tesc or'GFin the
summa;g)(,m liﬁ@v?h‘ﬁ?%ﬁ&ﬁ% argqéaéﬁdiﬂﬂyep@ﬁd@nd‘iﬂﬁwwgi@ntm Sintalkyl {fosexample,
methyl, @ifydsenrarytosden:bs E.lke), rig,, 230" referaply, kis 1 or 2. RH, at
each WO 2008/134690Pg$}55%%8/ 6%%%1gi§§gc3??nc§f%§r% g?é?m% e"feig?ﬁ‘ﬁé‘r%ggnf&fgéﬂgﬁky| (for
examplETHREHA sty I FEbRT B Fbiier A dsrcriad g fowarampladtiifiembomiethytirerein.
difluoromethyl)n-§{0) 2B SHOMANRLINR L) HAOR] ‘ L3)(RA4) wherein R13, RH'
aqbgan% e as _disclosed in the summary%éﬁ%%ﬁ%%g@%% Z%ﬁ?;?tg?r%] emBoditfients, R2
is Shyd Z{éﬁ? 0 Bk SHATHBUp 8F v mpirad eliarmiedoria 4B RLE-RicluderdioR’ whérein R3 is
formuIaa(eeachadwﬁﬂéﬂﬁk,%&%@ﬁ%&éﬁﬂﬁi&%ﬁy\ﬁ%ﬁm%&prmg}l%mg&#( jghthey, @% att%ched form a
10 cycloalkyl ring (for example, cyclopropyl, cyclobutyl, cycloperityl, cyc 'e’xyll,"blcy OTE. .ffheptyl, or
cyclohdBiy or %f%teﬂé‘&l}’&?@%kn@r(fc}?‘ésfém e, 1EtraMdreagpyrany haleabtyof (imichysmple,
independautounamassitaiet aofaehensupstituted 9&%@{&%@&%&&%@@%@ Ryags frR3k is
_ORK)hﬁN Ri(R12) , _CL;I(O 012.1, or - C(0)O(trialkylsil falkyl), wherein RR, le an are’'as defined
in the sUmmary aft R e ashiuragertal T ARGl clidpsarbed for thraawmpleaiy hyidrogen or
C206 alkytgior exaouple:methyksethh, SOmoRMbRit-DUN:F A X AIBIG R 1L, eeaa%@r. geurrence,
is indeegr]dgnt / ?ydrogeﬂ, C1..6 alkyl (for example, methyl, ethyl, isopropyl or tert-butyl), haﬂoallcyl
(for exaniplectritiuSFoMatiT B GrsmEtHYRL FE Ry RANUWYGYOR 13, or phenyl_ (unsubstituted or
substituted as described for G1 in the summary), wiierein Rg, Rh, and Rfl, 20 are, for example, each
independently hydrogen or CI-6 alkyl (for example,f metiasl, ethyl, isopropyl or tert-butyl), and ris 1, 2,
3, or 4, preferably, ris 1 or 2. Rn is, for exapsple, Hyd paen, C1..6 alkyl_ (for example, methyl, ethyl,
isopropyl or tert-butyl), haloallcyl (for _ K

(b)
wherein R* and R, at each occurrence, are each independently hydrogen, halogen, alky] such
as Cyg alkyl (for example, methyl, ethyl, isopropyl, or tert-butyl), alkenyl, or haloalky (for
25 example, trifluoromethyl or difluoromethyl), R™ and R together with the carbon atom to
which they are attached form a cycloalkyl ring (for example, cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, bicyclo[2.2.1Theptyl, or cycloheptyl), or a heterocycle ring (for
example, tetrahydro-2H-pyranyl), each of which is independently unsubstituted or further

substituted as described for R in the summary section, and R is -OR', NRMYRY,



example, trifluoromethyl or difluoromethyl), -S(0)2-R138, _s(0)2N(R13)(R14), -C(0)OR13, or
-C(O)N(12%3)(1abdkfawdaerein R13, ea, and RN are as disclosed in the sunyp@nysingeRidai 25
embodiments, R2 is hydrogen. In certain embodiments, R3k is -OH or -OCH2COOH. In yet other
embodiments R31" is -NH2 or -N(H)S(0)2R13a wherein R13a s optionally substituted phenyl.
Anothefrg of the %@ﬁéﬁ‘é@lﬁélﬁ kotisEtidg of formahed (B, orfshatideduaeamy tg@ceptable

salts, prodibasy Salishfredipgse Gpaambinatianthe@oih3OmhersiniBa is avt (Rfexamale, phenyl),
unsubstituted or substjtuted as described in the WO 2008/134690PCT/11S52008/061948 summary,

and R25E RSRIASEBNIR AT SHt &R Rob HRHIS A1 B attile S5t Ratepifomst &b SHRYAHAOBIORHE aryl as

represestedroyieyinciugesingt afemetimmed tefrlodsuel peC H@M@ﬁﬁ&am@géﬂemg ethyl,
isopropyl or]{;ert-b%él%ﬂhaquallcyl (for example, trifluoromethyl or difluoromethyl), halk)&%qn -ORm,
N R

-SR"), Bl0)2rR18 S0y (RII 5-NRIRI2), -Crof60EbraERs s lalkyly SEB) L1 RK),
-(CR-L-REW@%@R(@W(@NM@MR@WKQR@ﬁ@@;"@@@)@@@ﬁe&@k@@%m@@ Ru)rrig G,

wherein ci, Rio, Rl |, RI2, RI4, RIS, Re, 1, . RI', and g are as defined in the summary
section®Ebr ekiitible: EHEERVR (forexapld pReniiifol AtetoaRIneheh BRMIRE 66y further
substitutetl assipserREd /i, thessrmmanciRb2 cResard fRE, al@aphgrsueenseforpxanaple, are each
10 indegﬁrjently hydro%(:: or Cj[.6 alkﬁl (for example, methyl, ethyl, isopropyl or teyj-butyl). R]b, at
each o eHee, soraRtempiethdlingldy nﬁ@ﬁfﬁpﬁﬁfd%gm"@i%)alk\}bl(’(foﬁ"@%ﬂfplég methyfegtnyl,
isopropytcofrsitbutyhdaptaalewl (forexample, triflugrametbyhon dif uoramehinl, -(SRalph-6(0)0R13,
or phenyl (uns EJ\Stit tc orq?ubstituteg%as, escribed for Gl in the summary), wherein Rg, R13 are, for
examp R EBE I dERH g OB LA ERo AT o OIS it gt Siphooyt o
te;t-butug) pﬁ?ﬁiyrf tﬁxd&nﬁsﬁmﬁf&mﬁlﬁﬁﬁ;ﬁ@ﬂw raiss(illam%egeildn @: ?aeheogﬁuﬁf@@eg ,\»ﬁgel@%@?ﬁﬁlﬁﬁ!ﬁ L
indepen rogen, Ci 6 a or example, methyl, ethyl, isopropyl ar tert-butyl), haloa or
exargpl%r,lg:#l?fo Fné%%ﬁ%?ﬁz indgnen géﬁ%ﬁié’é&@(gjzgmgﬁ% )(f?rlﬁ’j?‘-‘@x@)éﬁ?ﬁ%ﬁo);
;C(O)N@%ﬁ)(ﬁmﬁw@er%irt@tu&ugi)aladd?r" are @ﬁgd:iﬁ(lf%dﬁ%m%@ymﬁry.&, at epth aZCbggéplérrence,
or example, is independently 1 or 2. In certain empodiments, R2 is rogen, In certain embodiments,
R P BB ol SO SFr R D AR VTR drtiy A SRABR GRS B
Yet anatberaspect ofithebinventiaalselatgs (eoeompotipids afifdisrutadh) orophadimaseutiaaiiy,
accepta $3.Pr salts of,pro ¢ a combination thereof, 25whergin is -(CRth),"-R1,
B oy et ST R ok s SN S i e
(CReRO DL ~(CR R GOR AT (LR Rap-C(0)-NRBYHE), arv, neteroary,cycloaliy
-(CRe - .~ (CF - = " - - , aryl, heteroaryl, cycloalkyl,
or heteroc@clef%?o%?%rtee% %dbnc}glﬁtrz E}\ﬁc(és, ’.%‘8&% Cr}dentl?/ hydrogen, halogen,)/alkyl, alker>|/yl, ?:aloalk))cl,
30 -C(0)0OR7b, -C(0)-R7b, -C(0)-N(R8)(R9), -(CR’Rd)ptOR7a, -(CR'Rd)p-N(R8)(R9).
ACR’Rd)p-C(0)0R1h, -(CR'Rd)p-C(0)-R7b, -(ER*Re)r-C(0)-N(R8)(R9), aryl, heteroaryl, cycloalkyl, or
heterocycle, or R and Rh together is =CH2; whérein‘gach of the rings as represented by Ra and Rb
are independently unsubstituted or further substituted as described

20 (c)

wherein R” is hydrogen, halogen, alkyl (for example, methyl, ethyl, isopropyl or tert-butyl),
alkenyl, -C(O)OR™, haloalky!l (for example, trifluoromethyl or difluoromethyl), aryl (for
example, phenyl), heteroaryl, cycloalkyl (for example, cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl or cycloheptyl), or heterocycle (for example, morpholinyl), wherein each of the
25 aryl, heteroaryl, cycloalkyl, or heterocycle 1s independently unsubstituted or substituted as
described in the summary section. Examples of the optional substituents of R® as a ring
inctude, but are not limited to, Ci.¢ alkyl, halogen, and haloalkyl. R*is OR™ N(R*}R®), or
-C(OYOR®, or R® and R® together is =CHa; R* is hydrogen, alkyl (for example, methyl, ethyl,
isopropyl or tert-butyl), haloalkyl, cycloalkyl (for exafnple, cyciopropyl, cyclobutyt,
30 cyclopentyl, cyclohexyl, cycloheptyl, or bicyclo[2.2.1Theptyl), ary! (for example, phenyl),

13



WO 2008/134690PCPUS2008/061948 in the summary, Rd is hydrogen, alkyl, haloalkyl, cycloalkyl,
aryl, heterogiylsQizhglgsgcycle, wherein each of the cycloalkyl, aryl, heteroaryl, or heterocycle is
independently optionally substituted as described in the summary, with the PrdVisgWtedten Rd is
hydrogen, alkyl, or haloallcyl, then at least one Rd is -00, -N(le)(R9), -C(0)00, -C(0)-0,

L0, NI TR g, ORI o) L9k SRR S R0, o
orRaa theris,=CH2: 4 n, halggen, alkyl or.haloalkyl, and m, p, Rc, | , 0, R8,
and R9 are as%%%loié?fg%%% g?rﬁrga%q ﬁ%%%ng?n 830?%%%%/ 2 %F@)’S@W”@fitﬁ%‘iﬁ%ﬂbeéf

compouRdE e HRIPIES ifeduble- tRosewherb R’ RE:iss (DReR) i Ridk skthwibereindrd:anshRbrat each
OCCUITERER; afs &ACKIN el rQg lkyl (for example, C1..6 alkyl such as methyl, ethyl,
isopropyl oryfﬁért{{?cgl),]n gdlﬁfeggfyl(?%%l%%%égﬁh%gygylcﬁlc}frhe&sgﬁ% iy "rg‘éfﬁ‘}}l Bﬁlﬁﬁi‘}i&d}éﬁéthyl), m
is 17 2, 3GADl4nt ‘dqg)’é%léélRyldéfhﬁﬁe‘ﬂa’m‘iﬂﬂ}cy(ﬂ@ﬁfﬁ‘my(:(@mﬁﬁétydh@éﬁ}oReinj;ylla, rytlghexyl,
bicyclo[2-2- ddheRbinen sycbeptyl, aryl (f le, phenyl), heteroaryt, or heteocycle (for example,
tetrahydrg- 152H-pyranyl), each pfsv ic ﬁigﬁo%é%wlgﬁflu%}fﬁ%ﬁés%sﬁ 88“?5? de5i6ehsH thésummary.
In certaf&MBBGIMRnik mAs. Ror 2nORthie grobpofwompoindsxatiee exersplesiashidadhose
whereinR&-i:8f feilLulaiih) MR3k. W i Fe,and.Rb, at each occurrence, are each
independ%%%l% hyd,r(!)Lééi?\l,(gEa 0 er%%ﬁ%}l %fg%% xh(r%é’g’, E?E)gogpkyl%utcﬁ?%lﬁgtﬁfll?@%W,‘Yédf%pyl, or
ten-but;%?ﬁmé%ﬁiﬂwwamatbg? Fordekerrpiesthifiuomethyioptifisotomethyl)? leang Rk dogether
with thepgarbepmatem, tquhichthey ttached, fota' a cycloalky] ring (for example, cyclopropyl,
cyclobutgﬁ c;gclopgr%?g/l, (}%Ig}lzoexgl,ﬁcﬁﬁlo?g%ﬁ;%hég{% o}gr’(?fi}‘a%ﬁleﬁ%yf)&%ﬁjgtﬁgelﬁﬁ%]ﬂﬁ@r(for 25
exampl&* 18Ry U TR Rathy deherromatiioh isSifleeitle B9 wasESitRISy orfortbet supstituted
as describedor Rgw @mryﬁeeti B3k is.-OR 10 N(Rti}(R12) -C(0)00, or
-C(O)O(?fqi;glky]glylaﬁ( I)a,tﬁlfz is hydrogeg,_’hgéllggﬁenfi ka%lf;gl%src OaSFoamygéed?dud}B’i?%nd R12 are as defined in
the summary. EXPIEsEHAd Bt Rl SUbsmuer® on the ring formed by Rik, R2k and the carbon
atom include, but are not limited to, C1.6 alkyl (fo 2;{VOF{213008/1\’:’:4690PCT/U82008/061948 example,
methyl, ethyl, isopropyl, or tert-butyl), haloatlel! (forsexample, trifluoromethyl or difluoromethyl),
halogen, oxo, -C1R19, -N(R11)(R12,,) C Q1es-C(0)O1Rallcylsilylalkyl),

(d)

15 wherein R is hydrogen, alkyl (for example, methyl, ethyl, isopropyl or tert-butyl), alkenyl,
halogen, -C(O)OR™, haloalkyl (for example, trifluoromethyl or difluoromethyl), aryl,
heteroaryl, cycloalkyl (for example, cyclopropyl, cyclobutyl, cyclopentyl or cyclohexyl), or
heterocycle (for example, morpholinyl), R™ is OR™, N(R*}R®) or -C(O)OR™, and R? and
R™ at each occurrence, are independently hydrogen., halogen, alkyl (for example, methyl,

20 ethyl, isopropy! or tert-butyl), alkenyl, or haloalkyl (for example, trifluoromethyl or
diflucromethyl); or R?" is hydrogen, alkyl (for example, methyl, ethyl, isopropyl or tert-
butyl), alkenyl, halogen, -C(OYOR™, haloalkyl  (for example, trifluoromethyl or
difluoromethyl), aryl (for example, phenyl), heteroaryl, cycloalkyl (for example, cyclopropyl,
cyclobutyl, cyclopentyl, or cyclohexyl), or heterocycle (for example, morpholinyl), R* is

25 OR™, NR*R®) or -C(O)OR™, and R and R'®, at each occurrence, are independently
hydrogen, halogen, alkyl (for example, methyl, ethyl, isopropyl or tert-butyl), alkenyl, or
haloalkyl (for example, trifiucromethyl or diflucromethyl); whersin cach of the aryl,
heteroaryl, cycloalkyl, or heterocycle as represented by R'™ and R™ is independently
unsubstituted or substituted as described for RY in the summary section. Examples of the

. : . eplb 2b L
30 optional substiients of R'® or R?® ag a ring include, but are not limited to, C,.¢ alkyl, halogen,

14



-C(0)N(R11)(R12),4CReRf)g-OR19,-(CReRf)g-N(R15(RI2), -(CWIRE)g-C(0)0R19,
-(CWRI)q-G{@)MEBHEH2,, ) and =N-0(1219), wherein R19, RH, R12, W, Rf, and g are as 5defined in
the summary section. R12, at each occurrence, for example, is independen%@%ﬁ?%sé?%gr‘g&iﬁ alkyl
(for example, methyl, ethyl, isopropyl or tert-butyl). For example, R19, at each occurrence, is

indepelnﬁi’é‘il‘_né dksgent 1§.ﬂéla1k9g%r %@hd@!%@ﬁ‘i}/l,C@ﬂiyb,lbcbp&fybmthﬁtebw@t;@??ﬁ?pﬂkyl (for
example;ifuerer R - r-phenyl.(uns ituted or
substitutgg as%fgg:%tbe ?o?é?ﬁ?%%@b?&%\r%?é} \?Vgr:]{(ﬁ%?@ %/?gkll%a?ﬁéy Iigl—ﬁrgfc%??&e gﬁﬁﬁle, each
isndepanT%??Wh&%g@gér;éggmﬁ@r @Qarﬁﬁﬂ@pﬁe?q??l,abﬁwrig@fm . dyybr tgvhk;mﬁﬁl)zwhdofiscll, 26
, Or 4, pre 1£48 ach.o [ example, Is independently hydrogen, C1_
alkyl (for exgﬁﬁm, rf%ethfl),nethvyl, ié%%ﬁo %oﬁ%ﬂ%@ﬁ)%@%& c??eIg mR |efftriﬁ‘§8?§ﬁ?&%§f or
)Rzﬁ%isaé%fg @h@%ﬁ@&){%ﬂg% ‘mxhy,d-mok@(@)moanc:@m@i IR 1) iereind 5RI3,
', angiR\,a¢e astise 1t SUMMALY R2n e rrence, for example, is
independently 1 or 5 in c@(tffziglirriln em%rodimentES’, }gz ?dégﬁi%}rlo%%%% %%%%rl&gﬁ% é}s&% ?tﬁg)é ié’ﬁnof

compounds HENIdEShseewereTrereyd. f6titkal e ¢oy iereimtRistis hylrogéin hefagergaiy| (for
examples; Siodoakyh SUEH @g%%mgt@bylL(@@grgqﬂﬂ)%ﬁeﬂ;p%mﬁa%«ﬁ@, 15€0)0R7b, haloalkyl (for
, heter

example, trifluoromethyl or difluoromethyl), aryl (for example, pheny daryl,; cyc oraﬁgﬁl %for
examplé?%%hﬁ’ﬁrdﬁy@@yéWc%l |, eyetohexylot ayclotepty;onbetesodyete (forexample,

Unetbstiuedof substiuied a5 decenibod I the Simnany seion e B BEN(Ra (R Br

_C(0)ORPARTAFRIAY ReTRiEEhEr isalofi2iae ssapnlogentialkyt it cxernpie]. Gt Brallkyhduech as

Cycloperty) Cydona. caohapt & ey TRty () ARGt Aitfbary, o

heteroc§ité @8?‘&%%@??&?‘& F@éﬂnﬁ??@ﬁ%?%éﬂmE%h@f&h&ﬁhgéasxwgen’m@by R4 is

e b
are as disclosed in the summary. | |

In another embodiment, R? is ~C(O)-R5 wherein R® is as described in the summary.
For example, R’ is aryl such as phenyl, unsubstituted or further substituted as described in the
summary.,

20 It is appreciated that the present invention contemplates compounds of formula (1)
with combinations of the above embodiments, including particular, more particular and
preferred embodiments,

Accordingly, one aspect of the invention relates to compounds of formula (1), or
pharmaceutically acceptable salts, prodrugs, salts of prodrugs, or a combination thereof,

25  wherein R? is hydrogen, halogen, alkyl, or haloalkyl, R is aryl (for example, phenvl),
unsubstituted or substituted as described in the summary. Examples of the optional
substituents on the aryl as represented by R” include, but are not limited to, alky! such as C;
alkyl (for example, methyl, ethyl, isopropyl or tert-butyl), haloalkyl (for example,
triflucromethyl or difluoromethyl), halogen, ~-OR!Y, -S(R'), -S(0)1RY, -S(ORNRM YR,

30 -NRYYRY), -CO)OR', -C(O)O(mialkylsilylalkyl), -CIOINERM(R), (CRRN-OR',
“(CRRHGN(RMHR™), (CRRH,-C(OIOR, ~(CRRH-CONRYR'Y), and G', wherein
G R, RrM, Ruﬂ RY R, R®, Rf, and q are as defined in the summeary section. For exampie,

G is aryl (for example, phenyl) or heteroaryl, each of which is optionally further substituted
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disclosed in the summary. Examples of the optional substituents of Rb as a ring include, but are not
limited to, Gg6.qkkyhhalogen, and haloalkyl. O is, for example, hydrogen, C1.6 alkyl (for example,
methyl, ethyl., isopropyl, or tert-butyl), haloallcyl (for example, trifIuoromethypg/%@ﬁﬁ?ﬁ@ﬂ%‘fﬁyl),
-(CRge)r-C(0)00 wherein Rg, Rh, R", anlg r are as described in the 5 summary, or phenyl
(unsubstfuféacsibsdpatithtctiatiescriBed &' thaduMmary)ch,RenRicd, RcRInaleach gggaurrence,

for exampley,arg&achy gg)%%g h 1,.6 alkyl (for example, methyl,, ethyl, isopropyl, or
tert-butyl gﬁ;p haloﬁtl%lgll (for exarmﬂ,%ﬁfﬁ% o:ﬁ%ﬁ% %?‘@ﬁugr{%%ﬁ?gthg}g. , f%?pé%?[rllﬁ?é,t@ftlb& ¥3)-0 for

exampletis BydigdeAcearesskjpiferanaimple, indetryidethyl lisdprepy| or tenxgutyiy: haleali (for
examplentifiioranmethyt iflu 1 (0)20a, -$(0)2-N(0)(R14), -C(0)00, or -C(0)N(0)(0)
wherein nglgl.o and %&H grepg(g}%iiéc%{;g}jgﬁ?{%g}fhm%rﬁlgé%(ﬁet%%fﬁe%gézgﬁlig“leg SIS RSB ofr
compouRd& iieriad thosé W iBreir K3 @Rormeulalalyl SwheteinRid isrhydregendalkyidoraxample, C
1_6 alkyisuch as methy. ISOPL | g tert-butyl), alkenyl, halogen, -C(0)00, haloalkyl (for
example, trifluoromethyl or di abﬁg%%t?%l , értﬁ,’hel}tgr%{a;ryﬁrgyg%aﬁ?y &?’e%‘f‘gpiafi%%‘?gﬁ By,
cyclobutif JEgTB s Arys St eylcibriessaypisn mstbrdcytie|(forpxambte iendsphalinll Rig is D0, NER8)(R9)
or -C(0)20papdRR2 ARd Reb, at'e: ~are independently hydrogen, halogen, 20 alkyl (for
example,orp%ethyl, %?hyl, isopropyl daré%g%ﬁ%/l%)%}?a%?é%%I?Ggr%ép%gl%y]ls(%?%’f ﬁ%ﬂﬂy '%&%‘?ﬂe@hyl or
difluorofmetiyl); dPRZBATRFdreBRshy hlkgitfor Brampld, methyl;tetty), isapraipyl ortertdutypicalkenyl,
halogens G399 atjeyl ffarsxamplentrifl 1ethyl or difluorome , aryl (for example, phenyl).
heteroaryl, c clogmor exarr]%le,Lgﬁy(E:}#(%lJ)rﬁop)L/!F,z %{glo utyl, %@%pﬁﬁyﬁ% ”cléﬁéﬁ\}ﬁﬁor*he%rocycle
(for exaﬁﬁé@,/NQ% fﬂéﬁpﬁdﬁh%‘?}k@ |SaC%,'N€F¥B)Rﬁ2991®r aC (0)0BsehdnOthnd tRily & eagh pcaiswence,
are eachdhdeprrdently-hydrogen, halo yk (for example, C1..6 alkyl such agimethyl, ethyl,
isopropyl or tert-butyl), alkgfilayl,' o? E\%?(%%E}?Ie%?gxﬁngfe,%f L%traérrhg %’/?%lﬂﬁﬁﬁoal}gmbgt fWherein
each of IR B FutrskercaykcE el Ry brtrérertbyd éndbadprasenteshbyiRimbodi Rk isinggpendently
unsubstifuiedaot BathersuRatitted @sthese 30listed for the rings represented by Rb in the summary
section. Examples of the optional \ﬁgz 08/134690PCT/U32008/061948 substituents of Rib or R2b
as a ring includd\ R aresheflintitedito, ©YaNEMRy| rklsgery andrivaioatiey|.of24daydrogen, lkyl,
haloalkyh#yteleatkh(for exapipig. cgé‘ggp Qo clohut lopentyl, cyclohexyl, cyclgheptyl, or
hicyclo[2,2.1]heptyl), a?ryl (for example, pﬁ%ﬁ%e%%a%ﬁ%%ﬁ% Sfo(c}iilc%/ec &%ééaatﬁéle%er&%
tetrahy&?bgﬁ’ﬁﬁp&aﬁyﬁ?&}%‘#@fh A Bt mderinysiasiaptesertetuyl eciecingepehdentlsiaptonally

further sistispier gecgescribed W dhe nagy, LR (S.R7PeRs,.and RO are as disclgsed in the
summar%/ For exgmple, R7t%;{at each (?éf:mu};?ence, is inde%end r?ﬁy %@%lrlg%én,%ﬁglgﬁ(ﬁ(fo?rexample,

methyl, STV IS BrTereRthyd! HARSAIRYIipdsmendeansle, wnittbsrowethyl Grrdifiuenbmatiag), wherein
R#0) RhaRYissidseare agdescrbasintigsumaian? qt LLun iruted or 10 substituted as
describgd in the summary). R7b, gysx Rh, R", and R9, a?@%é%c%%?géé% Fg]r{}él‘kaorﬁpﬁg‘,ﬁoéltr%ﬁach

indeperidantly Myt dde R e L MR HGHEaATnIBS Fathph Tprascioplop. drderddtityl) ot haloalkyl (for

examplieyieftuesprieth hrosQmety Dmbtfor g R§,8 h pccurrence, for
example, is indeE)e deﬂ%ﬂ%@{jrogeﬁﬂﬁéi 6 algé fdé;%emxgr%%%%&t%yﬁ%ﬁﬁéﬁ%ﬁ%ﬁaﬁ% &e@ﬁutyl),
B

haloa|k§/’f3(’r%‘?!%><a@ T OREIS Bt B TSR s b rtlepsn. Spoye- R SEIR-NI(RISIRRY.,
-C(0)ORI@)ENE(QIR(BLINAY)! INRGIBA™ and(B)@igias dl int a Yet
anpther 8 to(g g iny tER ?m}é?e; t?gﬁgomedsf(%?(?g?ﬁ%%aﬂ Eﬁl)g}gd?% %rm%i%%%:gégé@éptable :
salts, pr(c;aj%g s s’of"E)%%r‘éé\% a E8mbindfidh Fher€f) ¥erein(RE 1B Y @ORS(R )& Hydrogen,
halogemchlvk@éh@(ﬂﬁgjpﬁdkwei@nnlﬁg&i@,&ﬁi@l@g@@ﬂig@ﬁ@eﬁgr@m@% FOE£xamRle, RS is aryl such as

phenyl, optionally further substityted as described in the summary. In certain embodlmerrlrtls,r}RZ is
hydrog%r#wn' altlgr examplse, }f{ :Lﬁ . and R’, at cach occurrence, arc each independently hydrogen

or Ci alkyl (for example, methyl, ethyl, isopropyl, or tert-butyl). R'°, at each occurrence,

for example, is independently hydrogen, C, 4 alkyl (for example, methyl, ethyl, isopropyl or

30 tert-butyl), haloalkyl (for example, triflucromethyl or diffuoromethyl), «(CRER"),-C(O)YOR Y,

or phenyl (unsubstituted or substituted as described for G in the summary), wherein R RP
L iB [s o X

and R™ are each independently hydrogen or Cy¢ alkyl (for example, methyl, ethyl, 1sepropyl
or tert-butyl, and the like), and r is 1, 2, 3, or 4, preferably, ris 1T or 2. R!'. at each

3
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Exemplary compounds of the present invention include, but are not limited to the following:
6-[(4-amingphenydletsy1]-5-methyl[1,2,4]triazolo[1,5-a]pyrimidin-7-amin CT/US2008/061948
256-(cyclohexylethyny1)-5-methyl[1,2,41triazolo[1,5-a]pyrimidin-7-amine; -me%yzi-g-?ﬁ-p%enylbut- 1
-yny1)[1.2,411,tria7010[1,5-alpyrimidin-7-amine:

1-[(7-anfiFS B SN iR EUTwiEz dtoly G ospyrifnidialex Iéhympafepislopetitahotthyl, isopropyl or
1-R7-anppopatmethylbiditriazelo[d. 3, g[gsre TaR(GH nyllcy ; ) 13
4-[(7-amino-S-%gt@%%lgﬁtrgzolo[%%ﬁ%%rﬁiﬁ%%%ﬁ%% yn;!i]r‘i:te%gﬂ%?g%?ﬁ%om%\%z 53': ’
4-(7-aminbBEthy (R 2 4] 2ASIPRS -aRsy riFriGIRY6R )R- oy cidisesity IBUT 3R/ 2mld R are as
4-(7-amine-hanetay il 24t I -alpyrimidin-6:yl)=2 1but-3:-yri-2-0l: 4-(7-amjnozp-methyl[
2,4]triazo 10[1,51-tri fluoro-2-p ’géllyl/iabgfy’w%idz%os 1%&35%%%T%8§%%5§ 9%'5}2@?”%3‘2-5 '
3-(7-amiG8SFiethyI[1,2,41triazo to[1,5-a]pyrimidin-6-y 0-1,1-diphenylprop-2-yn- | - 01;
3-(7-amino-5-mgtimdf 1254 Fia & midin-Bey.1)- Bnﬁrﬁy yn:l-ol. . L3
56-(3-cyclohexylprop-1-ynyg-5ﬁ%ﬁﬁf§£§%ﬁi%%%[§{ %%g]%yri |dlﬁprl1ec?%9%gm¥r{}égt Wherein R i
3-(7-am€?1137-]§§?n yH{1,2,4jrriazolo[1,5-a]pyrimidin-6-0-1-cyclopropyl- 1 - phenylprop-2-yn- 1 -01;
6-[(4-methoxyphenypethynyl]-5-methyl[1,2,4]§§zolo[-\,hk5-a]pyrimidin-?-amine;
3-(7-amino-5-methyl[1,2,4]triazo10[1,5-a]pyrigt€in-6-y0-1,1-bis(4- 10chlorophenyl)prop-2-yn-1-01;
5-methy1-6-(3-morpho|in-4-y1-3-phenylprop-1-¥( 12, 4]triazolo[ 1 5-a]p midin-7- amine:
3-(7-amino-5-methyl[1,2,4]triazolo[1,5-a]pyri (ﬁ*n-G-yl)-1-(1-methylcyclohexyl)-1- pheny tprop-2-yn-
1-01; (a)

wherein R'™ and R* together with the carbon atom to which they are attached form a
10 cycloalkyl ring (for example, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
bicyclo[2.2.1]heptyl, or cycloheptyl), or a heterocycle ring (for example, tetrahydro-2H-
pyranyl), each of which is independently unsubstituted or further substituted as described in
the preceding paragraph, R™ is -OR', -NE®R'JR'Y), C(OYOR', or -
C(O)O(trialkylsilylalkyl), wherein R', R" and R'? are as defined in the summary, and R is
15 hydrogen, halogen, alkyl or haloalkyl. R'%, for examnple, 1s hydrogen or Ci alkyl (for
example, methyl, ethyl, isopropy! or tert-butyl). For example, R, at cach occurrence, is
independently hydrogen, Cy alkyl (for example, methyl, ethyl, isopropyl or tert-butyl),
haloalkyl (for example, trifluoromethy] or diffuoromethyl), (CR®R™),-C(OYOR®, or phenyl
(unsubstituted or substituted as described for G! in the summary), wherein R%, R", and RY,
20 are, for example, each independently hydrogen or C¢ alkyl (for example, methyl, ethyl,
isopropyl or tert-butyl), and r is 1, 2, 3, or 4, preferably, ris 1 or 2. R'! is, for example,
hydrogen, Cis alkyl (for example, methyl, ethyl, isopropyl or tert-butyl), haloalkyl (for
example, triflucromethyl or diflusromethyl), -S(0)-R'™, -$(0),-N(R*? YR, -C(O)YORY, or
-C(ONR YR wherein RY, R™ and R' are as disclosed in the summary. In certain
25  embodiments, R? is hydrogen. In certain embodiments, R** is ~OH or ~OCH,COOH. In yet
other embodiments R* is -NH, or -N(H)S(O),R™ wherein R'* is optionally substituted
phenyl.
Another aspect of the invention is directed to compounds of formula (1), or
pharmaceutically acceptable salts, prodrugs, salts of prodrugs, or a combination thereof,

30 wherein R is aryl (for exampie, phenyl), unsubstituted or substituted as described in the
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153-(7-amino-5-methyl[1,2,4] azolo[1,5-a]pyrim d n-6-y1)-1-(3,4'-dichloro-1,1'- b

henyl-4-yl A-al; .
E-(?-zillmino?‘S@i’ﬁ?(é'nt%]g;)/{llr[gilhgl,(;zé9,44]triazoIo[l,5-a]pyrimidin-6-y0-3-(1,11-b|phenyI-4-;”]”5'4]rll[,]§2i005?"?619‘"8
thmethylpent-1-yn-3-ol; methyl 4-(7-amino-5-methyl[ 2,4]triazo Lo[1,5-a]pyrimidin-6-y1)-2-hy
droxy-Z-S’Z’é‘b‘ﬁéﬁyI%ﬁB%;n&afé’;dmg% halogen, alkyl, or haloalkyl. Examples of the optional

-[(7-ami@@b@tm%tﬁixlﬁh%éﬁ%%@l%ﬁrgé@ﬁ%ﬁ ir?y%m}%'c\fg é[h %ﬁyg%c\./ %lgthl?x 1t"e£13t_o? alkyl such as C4
chlorobenzenesulfonamide; - {4-[(7-amiino-5-methyl .
,2Altria%BTéfh,@Dé]pﬁgffwﬂm-m@hyrﬂmbhemwwsmpchmmﬁﬁw)hm;ﬂ;yl (for example,
iNO -G ria - N-Q:ypatny i M 1y 12
cimbs Thenan g0t OBt oS S GEA G
mid?n_6_;;ﬁﬁ%bp}f§.yhyq@@%uw|%@B@@awﬂnésdximkym;(m@m-r‘m&lﬁm[lmm*@i»@w,

- imidime65y1; i £:3( yclc Hbyt-3-yn-2r01. 1, methy) ,
(5[3al(%ygrﬁﬁga§%q%ﬁi?gﬁfz?gggﬁiﬁggmdmogﬁ %qp#%mé&é{ y}’lyﬁ}.&gycl)’/acg’tl.éﬁf@}? |
{[3-(7-arﬁnc}35-vn$eth§i[1»,5,4]15’%2&0[@,533}b9rﬁﬁﬁdm€6ﬁm@)dmpﬁermll_ hmm;%sﬂﬁxyba@gg&ﬁ@d,
-angihe:5 I ' 25 imidin-6- yliphenyl S _
gjg(3?2?3??ﬁ?h%ﬁ%ﬂ?ﬁﬁ%lﬁoﬁ%%%%ﬁ%.5}%@%@’%@& rgﬁé/-?ﬁﬁag{ﬁ%ﬁ?éﬁiﬁlﬂ}?'mﬁg?é-d|methy
Icyclobﬁlldgégﬁéegda;the summary. R, R%, and R’, at each occurrence, for example, are each

i i imidin- -2-cyclobuty1but-3-yn-2-ol
i S ety facoot s S 1 21 OB
5-meth ;6;(§§Fﬁﬁi@hﬂﬁ%ﬁ@ﬂ@9n%§[@X@mnk@ia@oléﬁfmmlmmﬁfmmfﬁé;__e alkyl (for example,
6-(3-cyclanBoty IRiapLL- RN Y2 AR ARl IPY R A MG 1 romethy] o
difluoromethyl), —(CRth)r—C(O)ORB, or phenyl (unsubstituted or substituted as described
for G' in the summary), wherein R®, R", R are, for example, each independently hydrogen
15 or Cig alky! (for example, methyl, ethyl, isopropyl or tert-butyl), and r is 1, 2, 3, or 4,
preferably, ris 1 or 2. R“, at each occurrence, for example, 1s independently hydrogen, C;
alkyl (for example, methyl, ethyl, isopropyl or tert-butyl), haloalkyl (for exampie,
trifluoromethyl o difluoromethyl), -S(0)%-R™, -S(0)-N(R¥)R!), -C(OORY, or
-C(ONR YR wherein R™ R™ and R are as disclosed in the summary. q, at each
20 occurrence, for example, is independently 1 or 2. In certain embodiments, R? is hydrogen. In
certain embodiments, R’ is phenyl, optionally substituted as described in the Summary and in

embodiments herein.

Yet another aspect of the invention relates to compounds of formula (1), or
pharmaceutically acceptable salts, prodrugs, salts of prodrugs, or a combination thereof,
25  wherein R’ is -(CR*R"),-R*, wherein R% at each occurrence, is mndependently hydrogen,
halogen, alkyl, alkenyl, haloalkyl, -OR™, -NR®R®), -C(O)OR™, -C(O}»R™

I KR s

-C(O)-NR*)R"),  -(CR°R%),-OR™, (CRRYNR*HR?),  -(CRRY-C(O)OR™, -
(CR°RY),-C(0)-R™, -(CRRY,-C(O)-NR)R), aryl, heteroaryl, cycloalkyl, or heterocycle;
R" at cach occurrence, is independently hydrogen, halogen, atkyl, alkenyl, haloalkyl,
30 -C(OYOR™,  -C(O)-R™,  -C(O)NRHR?), (CRRY),-OR™,  «(CRRY),-N(RE)RY,
«(CRRY),-C(OYOR™,  «(CRRY),-C(O)-R™, «(CRR)-C(O)-NR*)R®), aryl, heteroaryl,
cycloalkyl, or heterocycle, or R* and R® together is =CH,; wherein cach of the rings as

represented by R* and R” are independently unsubstituted or further substituted as described
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106-[(1-aminocyclohexyl)ethyny1]-5-methyl[1,2,4]triazoto[1,5-alpyrimidin-7-amine,
3-(7-aminav methydfisR 4]triazolo[1,5-a]pyrimidin-6-y1)-1-cyclopenty 1prope2 yBzdostlc 1945
3-(7-amino-5-methyl[1,2,41triazolo[1,5-a]pyri d n-6-yl)-1-(1 4- dichlorophenyl)prop-2-yn-1-01;

154-(7-amjno-5-methyl[1,2,4]triazolo[1,5-3]pyrimjdin-6- ]r%-']}&c);ﬁclop nty1-2-methylput- 3-yn-2-ol;
- B 3 R SOTL Sy R Py S oS i
methy| d{#ianaint-ofiethylflog] ki azolp Hefralpidine b lypetbymyit] 14 - ROhyaxy Gy clohexll acetate;
(1R,4S)-2-[(7-amino-5-methyl[1,2 4]triazolo[1,5-a]p .midirt-6- %eth nylibicyclo[2.2.11heptan-2-01;
(1R 25 S TR B RO S F 31t BRI B ORI T B et afy. o1
trimethytbieyieig[ 2124 héptareRedt’ is -OR™, -NR*}R®), -C(O)OR™®, -C(O)-R™, -C(O)-NR*HR),
25(1R2 -2-[(Z-gmino-5- ;g%/ 4 Uiazol% 5%7 pyrj i%@n-f@-yl)?ﬁ n J%—lBS- - )
triﬁg]leth{/?gg%é[‘?. . 1he}§é}g€§- ;%gg}@krt?buty{) %ﬁ[ %]a" 1) Enethy %%} rCORT, o
azolo[1;6=RR/HridinovyRER hydd 1’ inydiFdxygyciehexyldacerate; (hird@n, halogen, alkyl or
,4R)-2-[}(7-a ino-5-methyl[1,2 4ltriazolofs-alpyidin-6-ypethyn) 113:)1, ,3- ,
30trime ﬁﬁ%%lgﬁﬂ]ﬁép a -2-@; TR (Ié??l?’f’ﬂér;gz- ?-g%ﬂ‘éﬁ -W%el’ﬁyﬁ’f,fm{]ﬁ%fifolol[’i,%gg]pyrimid
6-yl lethysbydisdedt 7R trimstiyipieyclo[2.2.1]heptan-2-ol; | 43-(7-amino-5-methyl[1,2,4]triazolo[ 1
S-alpyrmidn Gyprop.., WO, 200811 34690RCTIUS20081071948 yylevgopentangfi, v«
10 wherein R* and R®, at each occurrence, are each independently hydrogen, alkyl (for example,
Cre alkyl such as methyl, ethyl, isopropyl or tert-butyl), alkenyl, halogen or haloalkyl (for
example, trifluoromethyl or diflucromethyl), m is 1, 2, 3 or 4, and R is cycloalkyl (for
example, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, bicyclo[2.2.1Theptyl, or
cycloheptyl), aryl (for example, phenyl), heteroaryl, or heteocycle (for example, tetrahydro-
15 2H-pyranyl), each of which is optionally further substituted as described in the summary. In

certain embodiments, mis | or 2.

Of this group of compounds, other examples include those wherein R is of formula

(b)

(b)

20  wherein R® and R®, at each occurrence, are cach independently hydrogen, halogen, alkyl (for

exampie, Cy¢ alkyl such as methyl, ethyl, isopropyl, or tert-butyl), alkenyl, or haloalky (for
example, trifluorometbyl or difluoromethyl), R™ and R* together with the carbon atom to
which they are attached form a cycloalkyl ring (for example, cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, bicyclo[2.2.1Theptyl, or cycloheptyl), or a heterocycle ring (for
25  example, tefrahydro-2H-pyranyl), each of which is independently unsubstituted or further
substituted as described for R' in the summary section, R is -OR'", -N(R!')R™),
-C(OYORY, or ~C(O)O(trialkylsilylalkyl), R® is hydrogen, halogen, alkyl, or haloalkyl, and
R', R and R* are as defined in the summary. Examples of the optional substituents on the

1k 2k
&’ R

ring formed by R and the carbon atom include, but are not limited to, Ci alkyl (for
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1-[(7-amino[1,2,41triazolo[1,5-a]pyrimidin-6-y1)ethynyljcyclopentanOl;
1-[3-(7-amig@] 3 B#hitazolo[1,5-a]py Timidin-6-ypprop-2-ynylicyclopentanol,
(IR,2S,4R)-24347-amino-5-methyl1[1,2,4]triazolo[1,5-a]pyrimiclin-6-y Oprop&{tz"_igﬁ@?ﬁ@ﬂ/@mws
51,7,7-trimeth Ibicyclo[22.1theptan-2-ol; methyl
1-[3-(7-&N IS methyip1ctlrisomsriy L6 cx) gyptiiding Shplpryl 2fynyidayplehexinecanboxylate;
643-(4-maethoe e PO X Wikl ypyd -mwh%}%@ iazol J? pyrim o= amipes,
10(1R)-347-amin9-£q3ethy 1,241 %ltzolo[l’S-a yfl'ggl{d?%zG% ??%hén%g?&?@?&?ﬂ‘fﬁ%ﬁld‘kﬂ%
(1S)-3-(FBHNE5 Hfthyl[1, 24T B SISPR b-a]py GBI Boy Ty RL- DAY Iprop-@RARE), af O)OR .
4-(7-amiporSerhethyd i tazolo[1,5- Ry Fidin-Q:y04-phenylbyt:3-yn-1:01; 15(trans)-ethyl
243-(7-amino-5$meth)yl{(1,Z,jdfajtgrieﬁolp[l,5-a§wﬁimﬂ|din-§-§l %n RIS }% am?(g are as
hydroxy{iopes -JnyiscyetopiepanetarhoRylatel cach occurrence, for example, is independently
1-[3-(7-apair-graethylBh:Alisiazel e, Smiding6:y prop-2- ‘qﬁ yclohexanecarboxylic acid;_,;
1-[(7-amino-5-ethyl[1,Z%r?éz_olo[l,5%]byrimidin-6-%etﬁéh %fy%fgﬁfrﬁ%%%i ?@ﬁ-‘{%ﬁg}ﬁﬁﬁo&-methylu
2, AltriaZo FBFY, SR EPYHRSRIir 6 HIcrHentipropdmgan -6ne; alkyl2{for example, methyl, cthyl,
(343-(7:a5pingsB-oethutloa:dliriargiolh ora MWQL{&&%Q/U'%}? ot -
methylprgf-g-ynyli-z 2-dime‘?hylcyclobutgllak(?étamide; IR.2tS,4Lé§?£[%%}gmﬁlro-glfelfheﬁﬁfﬁt,}zﬂmazolo[
1,5-a]pytGiR-Boy eI 4, 27 ThFREypePeloiEa 1pheptbstidiol] as described for G' in the
258-[(7seminerprmetiiil Relrazolold! o-glpyHmiding: %)%gfg}gn- cycloheptariol:
[3-(7-amino-5-methyl{1,2,41triazolo[1 ;5-a]pyrimidin-6-3r/;1{L °—1-cyc%%]e Gf\])}%cr%tlp?}fazhyy@ﬁg%ﬁia%biic acid;
alkyl (for example, methyl, ethyl, isopropyl or tert-butyl), and r is 1, 2, 3, or 4, preferably, r is
1 or 2. RY, at each occurrence, for example, is independently hydrogen, C, alkyl (for
example, methyl, ethyl, isopropyl or tert-butyl), haloalky! (for example, trifiuoromethyl or
diftuoromethyl), -S(0)-R™, -S(0)-NRPYR', -C(OYORY, or -C(ONR*R™) wherein
15 R” R™ and R' are as disclosed in the summary, and q, at each occurrence, for exé.mpleﬁ is
independently 1 or 2. In certain embodiments, R” is hydrogen.

Other examples of this group of compounds include those wherein R is formula (c)
L
(c)
wherein R is hydrogen, halogen, alkyl (for example, C,, alkyl such as methyl, cthyl,
20 isopropyl or tert-butyl), alkenyl, -C(O)OR™, haloalkyl (for exampie, trifluoromethyl or
diftuoromethyl), aryl (for example, phenyl), heteroaryl, cycloalky! (for example, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl or cycloheptyl), or heterocycle (for example,
morphotinyl), wherein each of the arvi, heteroaryl, cycloalkyl, or heterocycle is
independently unsubstituted or substituted as described in the summary section, R* is OR™,
25 NR¥R, or -C(OYOR™, or R® and R® together is =CH,: R* is hydrogen, alkyl (for example,
Cie alkyl such as methyl, ethyl, isopropyl or tert-butyl), haloalkyl, cycloalky! (for example,
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, or bicyclo[2.2.1Theptyl), aryl
(for example, phenyl), heteroaryl, or heterocycle (for example, tetrahydro-2H-pyranyl),

wherein each of the rings as represented by R? is independently optionally further substituted

30 as described in the summary and in embodiments hereinabove, and R™, R, R®, and R® are as



({1-[(7-amino-5-methyl[1,2,4]triazolo[1,5-a]pyrimidin-6- ypethynyttcyclopentyl} oxy)acetic acid;
303-(7-amirpebamagtinlidy 2,4]triazolo[l 5-cdpyrimid n-6-y1)-1-cyclohexylprop-2-yri-1- ol: methyl
443-(7-amino-5-methyl[1,2,4]triazolo[1.5-a]pyr PC"E//USZWS}%I%S
midin-6-y1)-1-hydroxyprop2-ynyt]cyclohexanecarboxylate; WO 2008/134690PCT/US2008/061948
443-(7-afih KBt [fUBWRfiaz bRMisToRdi the snonHysiestipents- 2 Riyiicy afolexansizathexylic
acid;  af343(FramineySememil mublisazolalil 1 Ssalpyrimidine-y)- 1 -methyl eneprop-2-
ynle-ZﬁE?dimethylcyclobut 0(Ial E%L(Eti_c acgd; %gtﬁl&ﬂdﬁ 3 qy i%rye;?amp{a%y?{mgen, ch alky!
14347-afihG B Lty U ol prIomhiaiB - Relpaiiidyopentaptsarktuyistesthy]
2-(trimethylsityhetwyk - (fransiRo-mshulp 2.4, z5-a[pynmidin-6- i . .

yhp op-%}?/n I!cyclohii%ec(arbox?l_atgﬁ 6- (%Afig%?r%po%ﬁe%p}étﬁy%%]{ﬁr%é%%ﬁi?ﬁ?fﬁriﬁ’z&%[ 1
,5-a‘E]pyri %ﬁa?fe?ﬁ%ﬂ(ﬁ%ﬁ%ﬁ@ﬁﬁ@ﬁﬁ Tetpijiid Bamietioyibid] dpditazoto-dsbralRyrimidint7-amine ;
methyl 22 ¥4-{6éarhinocBemetbyiidn2 Alisiazolal1,5-alpyimidin-6- yhet liphenyl ,
-2-methylpropanoate; ethyl 144-(7-aminc?-{ }émggg)%c[i]{%%}i t?%ﬁo%i%% p}?ﬁﬁ%ﬁ%—“@%}s&fé@-ynyﬂ-z-
oxocycld gé e B4k THtE. AP0 pREEbEtH sty atedirhbler salsnprbd mighorsal bl boprodrug
thereof difl«cepnpabpls disglesedhsrein.can,contajra etrically substituted carban or sulfur
atoms, and accordﬁ?%lljy can exist fr?ﬁahcj be isolategi{?ﬁ%ﬁ%%é%{#g?égfsg%%%’%ig&éi”nét%” tiomer or

single dASBRGNTEAixtHrds PRiERsbibiterdrEry: dwomistléoofenantomehorsliastatepmers) or

racemicamixturesdinergofs individiral_gpticalysactiye forn fithe cc sGansbe prepared for

examplgzlby synthe 's,groféna?;dpticalIy-gt%/aeﬂitar% rﬁa@iﬁ% %y cﬁfrﬁémglsﬁ%yﬁ Alic

resolution, b@ biot oo TP AR iSmEtEYPaRhic separation. It is to be understood that the

present inventivaeiReMmRas§Rs: alTHEACSIMNG, nggg{pégggygna@g%%%@% ig%,:c]:tgrkso% glixtur s of
ibition o

various (%r)oportions thereof, which form posseses properties usetul in the in = activity.
Where

(d)
. 1b -
I3 wherein R™ is hydrogen, alkyl (for example, C¢ alkyl such as methyl, ethyl, 1sopropyl or

tert-butyl), alkenyl, halogen, -C(O)OR™, haloalkyl (for example, tnifluoromethyl or
difluoromethyl), aryl, heteroaryl, cycloalkyl (for example, cyclopropyl, cyclobutyl,
cyclopentyl or cyclohexyl), or heterocycle (for example, morpholinyl), R' is OR™, N(R*(R)
or -C(OYOR™, and R* and R*, at cach oceurrence, are mdependently hydrogen, halogen,
20 alkyl (for example, methyl, ethyl, isopropy! or tert-butyl), alkenyl, or haloalkyl (for example,
triffuoromethyl or difluoromethyt); or R is hydrogen, alkyl (for example, methyl, ethyl,
isopropyl or tert-butyl), alkenyl, halogen, -C(OYOR™, haloalkyl (for example, trifluoromethyl
or difluoromethyl), aryl (for example, phenyl), heteroaryl, cycloalkyl (for example,
cyclopropyl, cyclobutyl, cyclopentyl, or cyciohexyl), or heterocycle (for example,
25 morpholinyl), R* is OR™, N(R*)R”) or -C(O)OR™, and R* and R'®, at cach occurrence, are
each independently hydrogen, halogen, alkyl (for example, C,.¢ alky! such as methyl, ethyl,
isopropyl or tert-butyl), alkenyl, or haloalkyl (for example, triflucromethyl or
difluoromethyl); wherein each of the aryl, heteroaryl, cycloalkyl, or heterocycle as
represented by R'® and R? is independently unsubstituted or further substituted as those

30 listed for the rings represented by R® in the summary section. Examples of the optional
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25 the stereochemistry of the chiral centers present in the chemical structures illustrated herein is not
specified, thgeharyigalsifructure is intended to encompass compounds containing either stereoisomer
of each chiral center present in the compound, and mixtures thereof GEOnTERUIEHIAEIS can exist

in the present compounds. The2 invention contemplates the various geometric isomers and mixtures

thereof rRuiNGTroRf (Re disFosascr sistitlendts 180 areurnd Hrsatdon;carhanidouRle:bend.ay

cycloallgyigraun, qr'ad yglogikyl group, substituents around a carbon-carbon double bond are
designated as being of Z or E configuration gﬂ%géjﬁl&%ﬁ A AP Gt dr Fetisreybloalkyl

are desigfareanEpébrER.optebre pofigarbivonioNQ DRORKBAG0RGT/ L182008/061948

Within theipresent dpventign.itis 4e,0e, S that cgmpounds disclosed hererin can exhibit the
phenomenon o tautomer's@r%%angf%hat frlglqé%%l%%ﬁgney raviin vﬁﬂ%ﬁ’tﬁ’%@%@c‘?ﬁﬁ%@éﬁ}@aﬂ%ﬁésent

only onér tRE s dleiadtoriiatiodoiimgyit iwtoibe undersinoc thatthelinvention: Rreompasses any

tautomerigRrT, andiig ROk e limited merely to any sSone tautomeric form utilized within the naming
of the compourids or formulae drawings. Synt Ké%‘(:%S gtﬁﬁ(% Sum%%@’iné%ﬁﬁ’émglﬁ\tgndéﬂ%h

encompH&EERBotnts GraremtUe iridro e prep by dfby syntheticeanesses, oriypragtabelic
processes-Rreparati d inventio metabolic p sses include those
8¢ ﬁ&@@lﬁw%?%ﬁfﬁ. MJ%&}&%@ o1 C?lfl?lYOI‘O '6%51 =v‘|{|§§gﬁw§é%@§? of

occurring in the hlgjma}]n or animal body (In vivo) or processes oCcurtin

compoufi efidondte (R) whefelh are agrogpeRednd Fi2 haverthe measings assaifarth:ia the

summagyisegtion wilass.ainerwise noted. is.exepwlifiad in Schemes 1,- 8. 15As used in the
descriptions of the schemes and the examples, éﬁevl?f;%ﬁ ‘a Bﬁe%viaﬁgﬁifggreaﬁrﬁ%%gﬁcWﬁﬁ% {he

followinG ABRfirs: B S soreimeinyistifadae. RRIMPLG forpreperative yeverse, phaseghigh
o1 the Inventon Were mamen iy A R Lo B B Gebe o ACVARE LA Ehomisiry
Developnf&nt; In€.; Poréiib, ORICaRRIEY orwer give imiames aahsisteins yei) &GDanemenglature.
Compouasts;af oRRara. femmuasCk5an b RRRAEH URiNG.A8NSTAIPIoSedres s outined In Scheme I
15 difluoromethyl), -S(0)-R™, -S(0),-NR"*)R'™), -C(G)ORY, or -CLONRPHRM™ wherein
RY, R™ and R™ are as disclosed in the summary.,
Yet another aspect of the imvention relates to compounds of formula (1), or
pharmaceutically acceptable salts, prodrugs, salts of prodrugs, or a combination thereof,
wherein R” is <C(O)-R%, R? is hydrogen, halogen, alkyl, or haloalkyl, and R® is as disclosed irlx
20 the summary. For example, R® is aryl such as phenyl, optionally further substituted as
described in the summary. In certain embodiments, R? is hydrogen.
Exemplary compounds of the present invention include, but are not limited to the
following:
6-[(4-aminophenyljethynyl]-5-methyl[ 1 2.4 Jiriazolo[ 1,5-aJpyrimidin-7-amine;

25 6-(cyclohexylethynyl)-S-methyl[1 2 ,4]triazolof1,5-a]pyrimidin-7-amine;
5-methyl-6-(4-phenylbut-1-yny!)[ 1 24 mazolol 1, 5-alpyrimidin-7-amine;
1-[(7-amino-5-methyl[1,2 4triazolo[1 ,5-a]pyrimidin—6-y1)ethynyl]cyclopentanol;
1-[(7-amino-5-methyl[1,2,4 triazolo[1 ,S-a]pyrimidin-6-ylethynylleyclohexanol;
4-[(7-amino-5-methyl[ 1,2, 4]triazolo[1 ,3-a]pyrimidin-6-yl)ethynyljtetrahydro-2H-

30 pyran-4-ol;
4-(7-amino-3-methyl{1,2 4]triazolo[ 1,5-a]pyrimidin-6 ~yl)-2-cyclopentylbut-3-yn-2-ol;

4-(7-amino-5-methyl[ 1,2 4triazolol 1,5 —a}pyrimidiﬂ~6-yl)~2-ph@ny1but-3~yn»2-ol;
4-(7-amino-5-methyl[1,2,4]triazolo] 1 S-afpyrimidin-6-y1)-1,1,1-tri fluoro-2-phenylbut-
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Aromatic halides of formula (1) wherein X is halogen can be coupled to alkynes of foluta (2) wherein
121" is R3 aydrialgyisitydssuch as trimethylsilyl, using Sonogashira couplinch nditions. For example,
the reaction is generally conducted in the presence of a base, a palladit Té%%wg{%ﬁ%ﬁ% copper (1)
salt. An gxanélole_of the copper (I) salt that can be 30employed to mediate the coupling reaction is
copper (1) 0 Examples of the palladium WO 2008/134690PCT/US2008/061948 catalysts

include, b i : ina)palladium(11) dichloride and
include, but areynot iﬁiﬂ@@%eﬁiﬂcg@@@&?ﬁ%mgnﬁ%ﬁbgﬁ%(y%ﬁigglogeﬁﬁ?gqgggé’%ﬁéﬁ as

tetrakis(triphenylphosphine)palladium(0). Examples of the bases’i Brga
trialkylarmime (for example, diisopropylethyamine or triethylamine), or inorganic bases such as sodium

or potassium sgl(m&@;nﬂﬁga{h@mgqﬁggmg&%?’ggg}j%fgﬁ%%jgﬁzﬁ % siur? 5 rI;I%)rid , spdium,
ra

potgssium or cesium carbonate, and the like. The reaction is gen pglr%Pr%{)edlw a??éﬁﬁ srature

ranging from aBddt FEoRT I pRIR rae abBitig 01 S, Hiteteralolll - alpytinBai6 1o:atioet 150 C, and
more preferably-at.abost-906ta-abovtiig EE g 1as,acetonitrile, aromatic hydrocarbon
y A ] A

such as toluene, xylene, or benzene, water, N oxide, dioxane, or
mixtured tHBY .Wé@@h}irﬁ;ﬂnds of formula (3) wherein Rn is trialkylsilyl can be converted to

compounds of ﬁmf@k%ﬂ@ﬁ%ﬁﬁg@@%{@m,ﬁ[fr?ﬁé%gﬁﬂeﬁ%ﬁ ment with a base such as
1c

. . 5 HTLGIE- /-3T311IC,
potassium car\t])%/onate,_ln a solvent such as a mixture of tctrahydrofura nd methanol ¢ Compounds
of formula (3)

HErEmTRR 1@ RIBOer daiaseotbipteayvinn diatitied) of, fobinidla R3-X2, wherein X2 is
halide afddRSieasyegheteroaryl; using Sonogashira coupling 15conditions as described
hereinabove. In%fr ediates of fthinula (2) can be purchased or prepared using reaction conditions
analogous to thgge" %@@v@rﬁﬁ%@h&%ﬁﬁé -Phmekainplé; wiidyHes ditfermlds (6) k6ajrida) wherein
RH32 agdiid3 are each independently aryl, alkyl, haloalkyl, hydrogen, aryl, heteroaryt, cycloalkyl,
heterocycle, aayl&llcyl, heteroarylalkyl, cycloalkylalkyl, or 20heterocyclealkyl, or RI2 and R w3, together
with the carbor 6 WHIEA thEFHiE duaditazeddl! & Wsloamidiortheteioty cetintrycimhbeyprapared
using gghetalpsaceduresoas illustrated in Scheme 2. WO 2008/134690 PCUUS2008/061948

13 3-(7-amino-5-methylf1,2,4)triazolo[ 1 ,>-a]pyrimidin-6-y1)-1-(3,4'-dichloro-1,1'-
biphenyl-4-yljprop-2-yn-1-ol;

1-(7-amino-5-methylf 1,2, 4Jtriazolo[ 1,5 -a]pyrimidin-6-y1)-3-(1,1"-biphenyl-4-y1)-4 4-
dimethylpent-1-yn-3-ol;
methyl 4-(7-amino-5-methyl[1,2,4}triazolo[ ] ,S-alpyrimidin-6-y1)-2-hydroxy-2-
20 phenylbut-3-ynoate;
N-{1-[(7-amino-5~methyl[1,2 4]triazolo[ 1 ,S-a]pyrimidin-6-ylethynyljcyclohexyl}-3-
chlorobenzenesulfonamide;
N-{4-](7-amino-5-methyl[1,2 4}triazolo[ 1 JS-alpyrimidin-6-ylethynyl]phenyl} -N'-(3-
chlorophenylhurea;
25 (IR, 4R)-2-[(7-amino-5-methyl[1,2,4]triazolo[ 1 S-alpyrimidin-6-ylethynyl]-1,7,7-
trimethylbicyclo[2.2.1Theptan-2-ol;

(1£)-2-{3-(7-amino-5-methyl[1,2,4}triazolo[ 1.5 -a jpyrimidin-6-yl)prop-2-ynyl]-4-tert-
butylcyclohexanone oxime;

4~(7-amino-5-methyl{1,2,4}triazolo[1 S-alpyrimidin-6-y1)-2-(4-isopropyl-2-
30 methylcyclopentylybut-3-yn-2-ol;

methyl {[3-(7-amino-5-methyl{1,2,4]triazolo[1,5 -a|pyrimidin-6-yl)-1-phenylprop-2-
voyljoxytacetate;

{{3-(7-amino-5-methyl[1,2 4}triazolo[1,5-a)pyrimidin-6-y1)-1 -phenylprop-2-
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Grignard reagents of foaria (5) or (7) wherein X3 is halogen can be treated with ketones or aldehydes

of formula (4 hinaseRleRt Such as, but not limited to, tctrahydrofuran and %9}%%%%’/ Otﬁo 4rﬁowde
alcohols of formula (6). Grig-nard reagents of formula (7) can be prepared from, for example, the

reaction of ropa}rgyl halides of formula (1-1)CCCH2X3 with magnesium in the presence of
mercury{ly HaR et £&8ivent such as diethyl ether. Compounds of formula (6a) wherein RIU2 is

hydrogen, aryl, salkyt. | t ) . o) o L aryl [, heteroarylalkyl,
cillcloalkylancyyl, o”r‘E e%}eﬁrtﬁg/%%ﬁ %}Eg%’%@%%%%? g%}igﬁz&ﬁlﬁg %é?i%ﬁ]%ﬁ@%ﬁfgﬁ%%ég with-an

oxidizing agenttSuén{ el rotriiad b beazolnhhinatagenid metryihe fresengelof a base such as
n-butylli}hgﬁmg}rm@?lg mj&w@(%})m%g&pgggaated and the resulting anion, when treated
d ) ( :

with ketones or aldehydes of formula (4) in a solvent such as, but not limited to, tetrahydrofuran and
diethylether, provid&& Benipaaiad bidiriars ) wHersimRi0s-ahe? R 10 brey Hs:08fined-irl;Scheme

1. Scheme 3 COORAABER REABIRLOZAUN(L).01p,AlkYAES Of formu ﬁgiggs% SEn g ens RIS

are as defined hereinabove canbe prepared from the compounds of formu where 131l is an
acid pro%"e\?fi“r?goé'roup such as, but not limited to, C1_6 alkyl, trialkylsilylallcyl, benzyl (substituted or

unsu bstituted)sq&t@m@cgmgﬁggwg{@gg@qggggif[%}ggrﬁ%%%g%grigg, acids using
- [

procedures 20 analogous to those known in the art” For example, 2-(trimethy i/péthyl can be
incorporated irftd e doREEpbRam§ Rl by Pesdleri 4. Bl aieriath. 2 qlripmathglsiretianol in the
A Gt ottt Rttt il S
the presence of a strong base such as sodium hydride or lithium dilsopropylamide, in"a sGlvent such
as, but not limiteld tBSranEtBIiFAn-GHRERRIOE dimlstryirotmamidle] avaleepetatopeXfroml about -78
C to abgut room temperature, the protected acids can be de-protonated and the resulting anions can
be treated in situ with propargyt halides of formula (H)YCCCH2X3 whererin X3 is halogen, at about
room temperattife; T8 BRI bouHEdesr ot mtialp YO dwerer08/1 246 00PC T/US2008/06 1948
SchemedHRIBRA, ) )Aren(22)618)1;.  Protected acids of formula (13) can be prepared from the
corresponding alcohols of formula (13 by (a) treatment with a halide such as trifluoromethane sunny!.
hafide, 5 benzehE&itBRyIHiBEdrtstlisnaeiatbayrinmieidinthe bréserdershian-drymtivbase such as
pyridine-pf-a@ndnorganic base such as sodium carbonate, to provide compounds of formula (12)
wherein R'5 is trifluoromethane sulfonéll, benzenesulfonyl or toluenesulfonyh and (b) reacting the

compounds of foi GRSy At hridHEsapMREL Sredi meid) Bicdeseribdd in Scheme 3.

hydroxyeyclohexyl}acetic acid;
methyl {4-[(7-amino-5-methyl{1,2,4]triazoio[ 1 S-a|pynmidin-6-yDethynyl]-4-
20 hydroxycyclohexyl}acetate;
(IR,45)-2-[(7-amino-5-methyl[ 1,2 4}triazolo[1,5-aJpyrimidin-6-
yhethynyl]bicyclo[2.2.1 Jheptan-2-ol;
(1R, 25, 4R)-2-[(7-amino-5~-methyl[1,2,4 Jtriazolo[ 1 S-a]pyrimidin~6-yljethynyll-1,7,7-
trimethylbicyclof2.2.1 Theptan-2-ol;
25 (1R.2R.48)-2-[(7-amino-5-methyl{1,2,4]triazolo[ 1,5-apyrimi din-6-ylethynyl}-1.3,3-
rimethylbicyclo[2.2.1 theptan-2-ol;
tert-butyl {4-{{7-amino-5-methyl[1,2,4}triazolo[1.5 -a Jpyrimidin-6-yethynyl]-4-
hydroxyeyclohexyl}acetate;
(15,28 4R)-2-[(7-amino-5-methyl[1,2,4Jtriazolo[ 1 ,S-ajpyrimidin-6-ylethynyl]-1,3,3~
30 trimethylbicyclo[2.2.1 Jheptan-2-ol;
(15,2R,45)-2-[(7-amino-5-methyl[1,2,4]triazolo[ 1,5 ~a]pyrimidin-6-yl)ethynyl]-1.7,7-
trimethylbicyclo[2.2.1Jheptan-2-0l;
1-[3+(7-amino-5-methyl[1,2,4]triazolo{ 1,5-a]Jpyrimidin-6-yl)prop-2-
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10Scheme 5 0 OCI 00 - /OHRIos Rio:R 03R102Ri3Rio2 Ri02R193 (14)(15)(16)(17) Protected acids of
totmula (17)wandagpepared from 13-keto esters of totmula (14) as shown in Scheme 5. Treatment of
(14) with phosphorous pentachloride affords chlorides of formula (15). 15 I—Fﬂ@fﬁ%ﬁ’g%‘fﬁ%%ﬁer to

the corres ({%jing acid, followed by treatment with NaNH2 in dimethylsulfoxide, provides acids of
formula éﬁ%ﬁ HF&W@EWB@protected to yield (17) using methodologies anagolous to those known in

the art. Schemeﬁ{@&;@@q&gyuﬁ% 163, ﬂf%)i %%‘Hﬁ ngs.of formula, (19) wherein R16 is alkyl,
haloalkyl, or halog:‘;en can be pr‘épa_redﬁrém éorres.p‘)}.n?ﬁ:}?g%}%mp%ﬂ%%g&e itiita (18) using
procedures anaboloUs @ ibse désampiad i3 otiémidSet:y Diem-2Gonifuyoloda80:d; p. 118-119,
and Tetrahedrogn R@S-54R9&6E32@m9m§1g%45519%§1y NY%ZRQQQ%?’OA[? %E}Cp%lfjnsu%%ggj)gl%}r%g?}}myl I-
5 L7.7-mimethylbicyclof2.2.1 Theptan-2-ol;
methyl 1-[3-(7-amino-5-methyl| 1 2A4]triazolo] 1 S-alpyrimidin-6-yljprop-2-
ynyljcyclohexanecarboxylate;
6-[3-(4-methoxyphenoxy)but-1 -ynyl]-5-methylf1,2 4)triazolof1,5-a}pyrimidin-7-
anmne;
10 (IR)-3-(7-amino-5-methyl]] .2,4ltriazolo[1,5-aJpyrimidin-6-y1)-1 -phenylprop-2-yn-1-
ol;
(18)-3~(7-amino-5-methyl] 1,2 4triazolo[] S-alpyrirmidin-6-y1)-1 ~-phenylprop-2-yn-1-
ol; '
4-(7-amino-5-methyl! ] 2, 4]triazolo[1,5 -2 |pyrimidin-6-y1)-1 -phenylbut-3-yn-1-ol;
15 (trans)-ethyl 2-[3-(7-amino-5-methylf 1 .2,4]triazolo[ 1,5-a]pyrimidin-6-yl)-1-
hydroxyprop~2-ynyl]cyclopropanecarboxylate;
1-[3-(7-amino-5-methyl[1,2,4 }triazolo[ 1 S-alpyrimidin-6-ylyprop-2-
ynyl]cyclohexanecarboxylic acid;
1-[(7-amino-3-ethyl[ 1,2 4]triazolo[ 1 S-a]pyrimidin-6-yl)ethynyl]eyclopentanol;
20 3-(7-amino-5-methyl[ 1,2 4]triazolo] 1,5 -a Jpyrimidin-6-y1)-1 -phenylprop-2-yn-1-one:
2-{3-[3-(7-amino-5-methyl] | 2.4 Jtriazolo[1,5-a]pyrimidin-6-y1)-1 -hydroxy-1-
methylprop»ZmynyI]Q,2»dimethylcyclobutyl}acetamide;
(1R.2S,4R)-2-[(7-amino-5-ethyl[ 1 24 triazolo| 1 S-alpyrimidin-6-yl)ethynyll-1,7.7-
trimethylbicyclo[2.2.1 heptan-2-ol;
25 1-[(7-amino-5-methyl[1,2,4 triazolo[ ] ,,5~a]pyﬁm.idin~6-y1)ethyny£}cycloheptanol;
{[3~(7-amino-5-methyl[ 1,2, 4]triazolo[ 1 S-alpyrimidin-6-yl)-1 -cyclopentylprop-2-
ynylloxy}acetic acid;
({1-[(7-amino-5-methyl[1,2.4]triazolo[ 1 3-alpyrimidin-6-
yhethynylleyclopentyl}oxy)acetic acid;
30 3-(7-amino-5-methyl[1,2,4]triazolo[ 1,5 ~g Jpyrimidin-6-y1)-1 -cyclohexylprop-2-yn-1-
ol;
methyl 4-[3-(7-amino-5-methyl[1,2,4]iri azolo[1,5-alpyrimidin-6-y1)-1 -hydroxyprop-

2-ynylleyclohexanecarboxylate;
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Scheme 7 H1_40H Rio2RI3 (20)  HCI 1-4 R102R103 H -NRil R12 1-4 R102Ri3 (22)

10

i5

20

25

30

W 2008/134696 PCTIGS2008/061948

4-[3-(7-amino-5-methyl| 1.2 4Jtriazolof 1,5-a]pyrimidin-6-y])-1 ~hydroxyprop-2-
ynyljcyclohexanecarboxylic acid;

{3-[3~(7-amino-5-methyl[ 1,2,4Jtriazolo] 1,5-alpyrimi din-6-y1)-1-methyleneprop-2-
yayl]-2,2-dimethyleyclobutyltacetic acid;

methyl 1-{3-(7-amino-S-methyl[1,2,4 }triazolo[ 1 S-ajpyrimidin-6-yyprop-2-
yuyljcyclopentanecarboxylate;

2-(trimethylsilyljethyl 1-[3-(7-amino-5-methyl[1,2,4}triazolo[1 S-ajpyrimidin-6-
yhprop-2-ynyl]eyclohexanecarboxylate;

6-[(4-bromophenylethynyl]-5-methyl[ 1,2 4]triazolo[ ] S-ajpyrimidin-7-amine;

6-[(4-chlorophenyhyethynyl]-5-methyl[1,2,4Jtriazolo[1 S-alpyrimidin-7-amine;

methyl 2-{4-[(7-amino-5-methyl|1,2,4]triazolo[ 1, 5-¢]pyrimidin-6-
ylethynyl]phenyl}-2-methylpropanoate;

ethyl 1-[4-(7-amino-5-methyl[ 1,2,4]triazolo| 1 ;S-apyrimidin-6-yDbut-3-ynyl]-2-
oxocyclopentanecarboxylate; and

a pharmaceutically acceptable salt, prodrug, or salt of a prodrug thereof,

Compounds disclosed herein can contain asymmetrically substituted carbon or sulfur
atoms, and accordingly can exist in, and be isolated in, single stereoisomers {e.g. single
enantiomer or single diastercomer), mixtures of sterecisomers (e.g. any mixture of
enantiomers or diastereomers) or racemic mixtures thereof, Individual optically-active forms
of the compounds can be prepared for example, by synthesis from optically-active starting
materials, by chiral synthesis, by enzymatic resolution, by bi_otransformaﬁon, or by
chromatographic separation. It is to be understood that the present invention encompasses
any racemic, optically-active, sterecisomeric form, or mixtures of various proportions
thereof, which form posseses properties useful in the inhibition of DGAT-] activity, Where
the stereochemistry of the chiral centers present in the chemical structures illustrated herein is
not specified, the chemical structure is intended to encompass compounds containing either
stereotsomer of each chiral center present in the compound, and mixtures thereof,

Geometric isomers can exist in the present compounds. The invention contemplates
the various geometric isomers and mixtures thereof resulting from the disposal of substituents
around a carbon-carbon double bond, a cycloalkyl group, or a heterocycloalkyl group.
Substituents around a carbon-carbon double bond are designated as being of Z or E
configuration and substituents around a cycloalkyl or heterocycloalkyl are designated as

being of cis or trans configuration.
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(2'1) Alkynes of formula (22) can be prepared from the corresponding alcohols of formula (20) as

' IRDCHB [ hlorides of formula (21) can be
illustrated i Conversion of alcohols of formulfa (20_) toc
accomplished usir%%%gfedures analogous to those described in JACS, 195 1755398839481 44.

Displacement of the chlorides with NaNH2 or amines of formula HNRI11212 wherein RE' and R'2 are

not both hydrog&fhprévidessaminesofiformiti¢ae). Bobemed 100 RELGABYOQRLAMNN,
ONC."1/4kh- Mk 3hé2fhenct¥ddn of tautomerism and tha the formulae drawings within this
spectfication can represent only one of the possible tautomeric forms. It is to be understood
that the invention encompasses any tautomeric form and is not to be limited merely to any

5 one tautomeric form utilized within the naming of the compounds or formulae drawings.

Synthetic Methods

This invention is intended to encompass compounds of the invention when prepared
by syqthetic processes or by metabolic processes. Preparation of the compounds of the

190 invention by metabolic processes include those occwrring in the human or animal body (in
Vive) OT Processes occurting in vitro,

The synthesis of compounds of formula (1) wherein the groups R’ and R? have the
meanings as set forth in the summary section unless otherwise noted, is exemplified in
Schemes 1 - 8,

15 As used in the descriptions of the schemes and the examples, certain abbreviations are
intended to have the following meanings: DMSO for dimethylsulfoxide, RP-HPLC for
preparative reverse phase high pressure liquid chromatography, Boc is tert-butoxycarbonyl,
and OTs is p-tolylsulfonate.

Compounds of the invention were named by ACD/ChemSketch version 5.06

20 (developed by Advanced Chemistry Development, Inc., Toronto, ON, Canada) or were given
names consistent with ACD nomenclature.

Compounds of general formula (1) can be prepared using general procedures as

outlined in Scheme I.

Scheme 1
=R 101
NH; g ) B ?Hz =R
RZ—-'(f’Nj[\ * RZ—QN:T\\
NT SN SRi NS g
75 4] (3)

Aromatic halides of formula (1) wherein X' is halogen can be coupled to alkynes of
formula (2) wherein R’ is R or trialkylsilyl such ag trimethylsilyl, using Sonogashira
coupling conditions. For example, the reaction is generally conducted in the presence of a
base, a palladium catalyst and a copper (I) salt. An example of the copper (1) salt that can be

30 cmploved to mediate the coupling reaction is copper (I) iodide. Examples of the paliadium



Condensation of appropriate f3 keto esters of formula (24) with aminotraizoles of formula (23) under
temperaturg sarRgiggsfiigm about room temperature to about the boiling point of the solvent employed,
provides hydroxypyrimidine derivatives of formula (25). Examples of the indrt SONvEHIECaE  this
reaction include acetic acid, a lower alcohol solvent 15 such as ethanol, methanol, isopropyl alcohol,
and the FRED& dr6HGc Ny drscarbEmiet tntlssthpletolpdoep beayeiiedthisibbéoneneiomene, etc.;
and an efhereaksphenisuahiaadgrabydraisransl d-dioxane, etc, The halgpyrimidine derivatives of
formula (26) can lge Ql??ained frorr’? the reac i(l)jh of%%%ngi%(?%? 4%6%8&&%%@@%%@%% ) with an
appropriste HAfodERAh §ag exerpiste filshpvoiny lathromination iorhekanipte, phasphardusesdromide)
or a chlerimatingagent fop&xampleshgsehorgys oxychloride), neat or.in the presence of a solvent,
and in the presence of aflr?ﬁapprppria?e acid sl,?:r’aven}gé&% Qﬁ%&r%ﬁ@ of ‘Egﬁ)é5 26 segag\%higegr dré'drganic
bases sUBRTHE gt mmiRia SisBpro ety erineatimethytaniinopytitine: oy bidine getersand
inorganis-pases such: ég@jmgﬂé% Xide, sedik0,0F P sium bjcarbonate, etc. The reaction is
suitably carried qut at%ﬁiempergture rom about 25 C to%‘tﬁéﬁa&%ﬁ%fi %?é“’??rg%w&g?a%%m % to
about 138P& Bkdminassidoifeht rlunecuefrabiotdimbed ) SFomaliicihydmtarbon sdivents such
as benzene, aylgeeychHarobenzanenleivens sic. karheignsformation of compounds of formula (26)
to compounds of formula (28) can beygcc_ompl_isﬁed by reert%c%%ﬁ jélfﬁtl N St aT i & TN ot
ammonf4T R dnErraiden BE ey ol fnrided v mathanol Theseaotiofl is typically conducted at about
60 € to about ¥R AltRNatVel-aMmineitiazeles.of farmula (23).can.be treated with nitrites of formula
15 (27) under temperature conditions rg%mg from room tllgm%?rjgﬁ?leyt% fhe boﬁin%c%?ﬁ{egf fRe solvent
employ S RPPRGVIGE EBMBBURdS drTsimBla (28] ExesAplbs. dbthe imertcs oteembagediin this:seaction
include saceti aeidsadawerpiaahol salventsush-as ethanal, methangl @8&5?&&%‘%@8&@“" the like:
an aromatic hydrocarbon solvent such as toluene,upie_nzene, chlorogeﬁfzene, xylene, etc.; Ahd an
ethereal solve MCSHRM <st&trAPRRFbF RNV heaciiokands dtedr@@:todtindtiopoah baimpiouhels difofmula (28)
providef aompaRInHS, Q&H@fﬁ}y@%;@thg%ﬂ&(}“%é(}%%?%&&%ﬂ?ﬁo . Iésgggggxs%elacggg 41128 with an
|oljcci$nat|n§ %%éent: Examples of the iodinating agent are for example, it &:omm%rmaﬁ?y Avaliiaile or
producEQRERTSASHctivE Ped &esrinsed8ium iodide and chloramines-T hydrate in the presence of
acetic acid), l\ﬂﬁ@@ﬁm@mmmnmr%(W'&@@ﬁ%ﬂﬁ@&%‘?'yw&%%%8@0%9&10%”d e ike. 25
Aminotria%oles of formula (23) are either commercially available'or can be“prepared from reaction

conditiSRE SRS JBIERS tHOSEKHOWA IHamEsrs: Fopreample, (ig)nean b obringd, ft6m thedeaction of
carboxyticzagiesrof formall RR2GROEL QI itseesters.oracid chlarides thereof, with aminoguanidine
hydrocglgride 0 amino}gg@&nidine bicarbqnateﬁ. It will gaeqeﬁ/ grﬁggd}}tﬁg??t%g’sﬁ% ré’l%%cﬁ?’r?ies and
specific examples a¥'ff fed 3piHP e Sy nivelRlekam prégestioindre ituskativdatkylarenot to be
rédd asdimiting-tbaispope ol the imEhlionasdt Lsﬂ@fﬂ&%%ﬂé%%ﬂ%ﬂQﬁ&%fé@%&%‘é@'&ema&ive&
modificcatizgasﬂ apd e%;\%:llené%of_the synthetic methods and specific examples are included within the
scope oY the A 05568/ 3ABoBBCHg EeRfoBYog encrab prinsa rescior beviditidnmand
reactiofidimes for each individual step can vary depending on the particular reactants employed and
substituents present in the reactants used. Unless otherwise specified, solvents, temperatures and
other reaction conditions can be readily selectcé%ﬁ“ﬁi‘?‘b%e of ordinary skill in the art. Specific procedures
are provided inthe 5 Syntp{eﬂ%xammjg@sgggon. gieactions can be worked up in the conventional
manner, e.g. by elimitiating thé Solvent from t sidueraneiarthexpurified accordipg to

methodolegi R 'Rhown if'the art such as, but not lipjted to, crystallization] distillation,
extraction, triturationfafid chromatography. UnleBs otherwise described, 'theuéﬁlrtinémnaterials and
reagents are eitigr commercially available or cag,be prepared by one skilled in the art from

10commercially available materials using methods des d in.lhe;ghemical liter&ture.
N\N \
R2—<' ’9J\ = l

N N R 5
(3a)
NH, O H——“::_/“\sz
N —— 103
R2—<" TNT TN R102

L= e

NTNTR (6a)

(3b)



Routine experimentations, including appropriate manipulation of the reaction conditions, reagents and
sequence Qi thessyathgdic route, protection of any chemical functionality that can not be compatible
with the reaction conditions, and deprotection at suitable point in the reacti%ﬁ(ij i”&&g%%%%?%e method
are included in the scope of the 15 invention. Suitable prot_ecting groups and the methods for
protecting and é@‘ﬁ?ﬁi@@ﬁ?@?fﬁf‘e?@n@%@%t@r@é (Binghsuein skitablbzprotectng lgratpsearevisiell known
to thoseiskiliad b Wlasraxampiesof which capbadaund in Ty Greene and P. \Wuts, Protecting
Groups in Chemical Synthesis (3'd ed.?,dj\]ohn Wiley & Sons, Nb\}%ilg%%?uvpve}%é ’itsc%la?1 r%%’ &4 herein
by referBRCEIRRE Shtiely PeyHitliedrobe heldompdanas dbrenmdentiomcar feR0acconptished by
methodpanalegaitio thasadesaribeddning HhalR sohemes s aIginatave and n specif

examples. Starting materials, if not commercially available, can be prepa récedures

sel8cted HERTSHA S o Ui ARSI R M caItEeRgU ez idehnitiues thiatatesadtalegofistty thedsynthesis of
] 3 R R I S S oo
s s ‘

schemes or the procedures described in the synthetic éxam ction. i an oBﬁEy lly active

form of gyggqﬁ Uit STRRECIRvartio TS Redrmaty! i ean b lstiiied by aaregingrodtolie ofthee

procedyiag descsbadeieinesinganerealy A SIAAMBEIAL (Eared for eamel by

asymmeitric induction of a suitable reaction step), or by resolution of a mixttre o the StereofSomers of

the co BBUH Gr m?éfim&%‘i}fg a 30standard procedure (such as chromatographic separation,

retiystallizatiomanhenzymatic sesohtionhch «sSinilaslyawhen &H%@Qﬁ?@eé&%ﬁ%’g%%)"f 2 Gompound
ne of t oce

of the invention is regu'%red, it can be obtained by carrying out o e above pr LFés using a

pure geOTREPEEH I T SO0 a6 0BPEFIUSSH0S 96 hduscas sostaldiy tnatefiiianiay(#esolution

of a mixtusesofthe gﬁﬁ@gtﬂgﬂg@mg@g& gggt_gggggg%rgﬁ_igﬁﬁrm&ﬂ' E%EGHS%Q a taCnOdarg} rgscedure
such as é:grom to{%{}?phlc separation. Biglogical Data SInhibition of DGAT- e identification of

the comPOBHBE B tRe R asPEAT- tinmititdiacdkas fsheaing dchieved using a high throughput

screening FlashPlate assay. In this assay, recgmbjpant human DGAT-1 containing an N-terminal
Hisrepitope tag was produced in the baculovirns expression system. Insect cells (e.g., 4/9 or High

Five) were infected fore24 tg @& 'fours and collected by centrifugatigi®@&lf pellets were
resuspended in homogeq(’) jon,buffer{250-mM sugrose, 10 mMAT MQH 7.4), 1 mM EDTA] and
lysed using a homogeni?afior$apparatus, such as a Microfluidizer (singlg; pass, 4 C). Cell debris was

removed by centrifugation at 10,000 x g for 30 mm, and microsomal membranes were collected by
ukPacentrifugation at 100,000 x g for 30 min. 15DGAT-1 activity watetermined as follows: Assay

buffer [20 mMAd S dplthAaia2 My WMaedR 101040 Al ini itM_of enzyme supstrate
(didecaﬁo%%ﬁ%ggﬁﬁ nd 7.5 !AM(rmgy'diolabeledfgcyl-aC{?%BAﬁsub%%a%.ejg-gl}% ] S%Cé%%y?%?o}i%nv%%% added

to eac SHbSshERpIRcERShPIdRs Tl P ETherin& Sitnee orid mwialitaliguongf swembrane (1
ug/welBsvastaddeathinestast tbgﬁr@ﬁ@qipfﬁaﬂw@mwaﬁ:ﬁ','%‘é’ﬁ%ﬁﬂ@&ﬁ&%&%ﬁ%g\?ﬁ%@%ﬁ% reaction
. The pla

was terégic ated upan the addition of an equal volume (100 p.L) of isopropano s Were

sealed “IHELISARECEVE AT 277 cBtIntEd #Rn et bipisg BeseoTd e ot S cistilitiondRthte Reader

(PerkinfiherdifacStieragle Wch Thkeatalyzes theiansiarafihe adiglans -led:decanoyl group onto
the sn-l% [poFlition of didﬂquangyl p%/Ycer’ol. The resu_l%sant ra'diola_tbe?ed %{j‘%gcggnoﬁ g%ylgg%f}/ {‘)rquig:%é;)rin)
preferdRtaily BiRdS RPHEE obie-EBstihg a5l orithe-priaphalivldl Rthsnpl arethEhegsroximity of the
radiotahieled pradydine theselid sciptilantdncatpgrated intgthedbatiom of e frlashPlate induced fluor
releas?ﬂ%om Hﬂe %cintillant which was measured in the TOE[?COUH Plate%éag}ea Vaﬁgﬁgml&
concentrations{e-g: 0.000TUNTBBEE 1, 0. 510RE Dese WVERL & wodiuro. dredviylof drelrépresentative
compotidpafithierndention vettadded it indivisualiveligRiios tethe.aditionof megbrarges. The
25 dimethylformamide, at a temperature from about -78 °C to about room temperature, the
protected acids can be de-protonated and the resulting anions can be treated in sitw with
propargyl halides of formula (H)CCCH,X' whererin X° is halogen, at about room

temperature, to provide compounds of formula (10),

29



30 potencies of DGAT-1 inhibition for the compounds of the present inventio_n were determined by
calculating 2Ruadyes defined as the inhibitor concentration from the sigmoidal dose response
curve at Wh‘%:ﬁ %ﬁaégnz%/me activity was inhibited 50%. Compounds of t.he Sttt were
effective in inhibiting DGAT-1 activity and thus are useful as therapeutlc_ WO _
2008/134690PCT/1182008/061948 agents forirdatingiconditions and dlsease§ that are associated
with DGAT-1 activity. Table 1: DGAT-1 Inhibition of compounds of the prg{qut invention (IC uM)

.0

0.00754 0.00772 0.01077 Q1104 0.01118 0.0133 0.0l?@% 0.01430.014 35 01'0(4)1771 0.01855
0.01912 0.02689-0:828 6,03192 __ . OR oy COOR
L /13 W) 4 5 = H M_,_,\),i_g

(1) (12} (13)
Protected acids of formula (13) can be prepared from the corresponding alcohols of
formula {11) by (a) treatment with a halide such as trifinoromethane sulfony! halide,
5 benzenesulfonyl halide or toluenesuifonyl halide, in the presence of an organic base such as
pyridme, or an inorganic base such as sodium carbonate, to provide compounds of formula
(12) wherein R'” is trifluoromethane sulfonyl, benzenesulfonyl or toluenesulfonyl; and (b)

reacting the compounds of formula (12) with the anions formed in situ from {9} as described

1 Scheme 3.
10 Scheme 5
o 0 ¢l 0 O 0
/Q><1\O,,alkylmiw %><\ﬂ\ =L L //?)%\OH e Nof,RwS
id RIS 1d ORics H" p1os” “R102 H Q5 RIS
(14) (15) (18) (17)

Protected acids of formula (17) can be prepared from P-keto esters of formula (14) as

shown in Scheme 5.
Treatment of (14) with phosphorous pentachloride affords chiorides of formula {15).
15 Hydrolysis of the ester to the corresponding acid, followed by treatment with NaNH, in
dimethylsulfoxide, provides acids of formula (16) which can be protected to yield (17) using

methodologies anagolous to those known in the art,

Scheme 6
0O 0 ' o
_allkyl /GOOaikyl
106y O {R‘i{)ﬁgwﬂ'{" A" = H
® ‘it )0-3 N 4\ Jo-3
(18) (19)
20 Alkynes of formula (19) wherein R*% is alkyl, haloalkyl, or halogen, can be prepared

from corresponding compounds of formula (18) using procedures anagolous to those
described in J. Chem. Soc., Chem. Commun., 1990, 2, p. 118-119, and Tetrahedron Lett.,
1986, 27, p.5024-5028,
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0.03236 0.033 0.03301 0.0333 0.03558 0.039 0.04538 0.04873 0.04973 0.05443 0.0602 0.061
0.06187 0.@68%4¢9,PR%3 0.07075 0.07371 0.09735 0.1046 0.10806 0.11939

PCT/US2008/661948
Scheme 7
e OH H—— e H—— NR1'R'2
-4 g 1-4 — 14
Q102 RI03 R107 Rric3 R102 R102
(203 {21 (22)

Alkynes of formula (22) can be prepared from the corresponding alcohols of formula

(20) as illustrated in Scheme 5.
5 Conversion of alcohols of formula (20) to chlorides of formula (21) can be
accomplished using procedures analogous to those described in JACS, 1957, 79, p.2142-
2144. Displacement of the chlorides with NaNH; or amines of formula HNRVR™ wherein

R" and R'* are not both hydrogen, provides amines of formula (22).

Scheme §
o 0
4
“NH (24) N~ Ny
R2_</ o e RZ-—</‘ i R2—</ i P
N SNH, o NP SR ' N SNTR!
(23) R"’{__‘/»"‘:—N (25) (26)
! = X4 = Clor Br
(27)
NH, /
N"'
i 2
N Rt
(28)
NH,
1
Ne X
N7 ==
RZ (i
%N(AN/ =X
10 (M

Condensation of appropriate B keto esters of formula (24) with aminotraizoles of
formula (23) under temperature ranging from about room temperature fo about the boiling
point of the solvent employed, provides hydroxypyrimidine derivatives of formula (25).
Examples of the inert solvent used in this reaction include acetic acid, a lower alcohol solvent

15 such as ethanol, methanol, isopropyl alcohol, and the like; an aromatic hydrocarbon solvent
such as toluene, benzene, chlorobenzene, xylene, etc.; and an ethereal solvent such as
tetrahydrofuran, 1,4-dioxane, etc.

The halopyrimidine derivatives of formmula (26) can be obtained from the reaction of
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0.14815 0.1534 0.15414 0.20577 0.2751 0.321 0.32826 0.329 0.36042 0.40512 0.41522 0.44694
0.4603 0483 ffdR4@50815 0.522 0.5707 0.58654 0.61032 0.71215 0

(25) with an appropriate halogenating agent, preferably with a brominating (for example,
phosphorous oxybromide) or a chlorinating agent (for example, phosphorous oxychloride},
neat or in the presence of a solvent, and in the presence of an appropriate acid scavenger.
Examples of the acid scavenger arc organic bases such as triethylamine, diisopropylethyl

amine, dimethylaminopyridine, pyridine, etc.; and inorganic bases such as sodium hydroxide,

[ 4]

sodiumn or potassium bicarbonate, etc. The reaction is suitably carried out at a temperature
from about 25 °C to about 150 °C, preferably at about 80 °C to about 120 °C, Examples of
solvent include, but are not limited to, aromatic hydrocarbon solvents such as benzene,
xylene, chiorobenzene, toluene etc.

10 The transformation of compounds of formula (26) to compounds of formula (28) can
be accomplished by reaction of the former with a sojution of ammonia in a solvent such as
but not limited to methanol. The reaction is typically conducted at about 60 °C to about 100
°C.

Alternatively, aminotriazoles of formula (23) can be treated with nitriles of formula

15 (27) under temperature conditions ranging from room temperature to the boiling point of the
solvent employed, to provide compounds of formula (28). Examples of the inert solvent used
in this reaction include acetic acid, a lower alcohol solvent such as ethanol, methanol,
isopropyl alcohol, and the like; an arematic hydrocarbon solvent such aé toluene, benzene,
chlorobenzene, xylene, etc.; and an ethereal solvent such as tetrahydrofuran, 1,4-dioxane, ete,

20 Iodination of compounds of formula (28) provides compounds of formula (1) wherein
X' is iodine can be accomplished by reacting (28) with an iodinating agent. Examples of the
iodinating agent are for example, 1C! (commercially available or produced in situ from the
reaction of sodium iodide and chloramines-T hydrate in the presence of acetic acid), N-
iodosuccinimide, iodine, benzyltrimethylammonium dichloroiodide, and the like.

25 Aminotriazoles of formula (23) are cither commercially available or can be prepared
from reaction conditions analogous to those known in the art. For example, (23) can be
obtained from the reaction of carboxylic acids of formula R*COOH, or its esters, or acid
chlorides thereof, with aminoguanidine hydrochloride or aminoguarnidine bicarbonate.

It will be appreciated that the synthetic schemes and specific examples as illustrated

30 in the synthetic examples section are illustrative and are not to be read as timiting the scope
of the invention as it is defined in the appended ciaims. All alternatives, modifications, and
equivalents of the synthetic methods and specific examples are included within the scope of

the claims.



0.77617 0.81507 Evaluation of Compound Efficacy on the Reduction of Chylomicron Excursion in DIO
or CD1 Miggg 260kReRsirpose of this protocol was to determine the effect of acute administration of a
compound on the chylomicron excursion induced by a corn oil bolus in eith&EAFHiBE1B{CD1 mice,
Jackson Laboratories) or mice made obese by spontaneous ad libitum consumption of a high-fat diet
(Buhman, K.K. SPHMa) EaFeHe AOngooms277d 2640025470}, Rietirdupethobesityi¢p k@hinsadents
mimics kiy @rRECISOhBYNFR PREs- R lic syndrome. DJO mice used in this study have been
shown to_be hyperinsulir?frﬁc‘ and insulin res %&ﬁ%‘? §éﬁﬁ’§ﬁ%¥cp§ﬁb€%bﬁﬁ GatRisHghave
marked ViRtEFaPEIEHE (feralinsly 1BBBI0 mipe seecCaltidsehal. rBlyisinl Beliag81:24 3,248,
2004). readRORIGSERIALVEEOHPAHNGS O NG invention were typically dosed at 0.03 mg/kg, 0.3 mg/kg,
3 mg/kg, or 10 mg/kg pg as a_formula%gnsin 1% ;%\%e%th f?\céfv%tgirﬂoéjﬁgolﬂ%ﬁlﬁ?rﬁiﬁt‘ﬁdfﬁ‘é in the

administ BB &t ESATBIFbSRIECONR Hstipasienttie bolds:was adthinisterediplasma.sampleg,yere
taken anganalzedder dsgtrerides (lhe.compound re considered to be 20 active if drug
treatment resulted in >30% reduction in pﬁasma%%%lf%gﬁﬁreg iy %F@%&%ﬁ&&%ﬁm@%@iﬁéd one
hour aft8FHie Su eIt aticheorE she bR B AU pee laivedovebichtreaten CORtIDL AMIMAISWthis model,
represefiative SO UGS sigpificant Sﬁcg%}i ns.in plasma triglycerides, relative to-
vehicle-treated control animal%%lﬂ% Compounds oflteedp?rsege%r? in%f%entéarﬁg‘rﬁj W&“Bﬁ%?n?&éeutically
acceptd5iB At AL & Batiserimag thdhapeatielgentsanocandimglyd an enshadinent of thisipygntion
ineludes@nMV-2008/134090RGEAIB2008 %&&%ﬁgﬁ%&@?ﬁe%f}f% grgg the various conditions in a

subject in need thereof (including mammals) whic includes adminis eel}i}?fg gg‘i@%ject an amount of
the compound SYBRTURER T Bt pirtmateitiéally acceptable saltrppotitien 065alhef acpEagRUY
thereof cthali i gifeetiveintreading. the farggk cgnditi r a pharmaceutical composition including the
same. Another aasfz%ect of the pér%sent if%vgr%[?oﬁ%g%\% %spg%ét%%i%cft}t?gaﬁ g geIBristbvention
of variot IO CONAIEh A £3afmohthe semastimmel, heeferatiynhamanjothatae mediatedRyPGAT-,
which ipgltites agministeringda.gaid g@ﬂﬁg& 0 of formula (1), or a pharmaceutically
aggﬂeptable salt, prodrug, salt of a prodrug th%r%%%r?%ﬁggmggeh ?é‘gl?%%ﬁ{b&ﬁiéﬁc*ﬁélﬂai%the
same. TO&AGHEr a%‘ﬂéfgflﬁfﬁﬁgmwwd shevitethmistHod spordinenprevientioproaeiayor
treatmefiffofpbesiyrnechindscinguvgightdess inandndividual which includes administering to said
individyal a compound of the i_n%ention, or its %h%gge%%c@ﬁ;g 5%(‘?@% a ewglafﬂ ‘ﬁrﬁ%‘}@ﬁlﬁbf a
prodrudth&feof 81 shaintshtea bsnipesttion Tholirding thedsEni&uxetPaonihbraspechofiihe
inventidthpdvides/amasthogifen prevanting weight gainy Madividual .15 hy administering at least
one comn ougd of the invention, gr its pharm%euticall%%?gp% ’e‘glfélltf‘,h proft iy PEEH st Befiddrug, or a
combination tHerest, th A B thatitiarsiert thprevemaveightgaite invEneqpresent vention
aléo remﬁpnﬁgﬁjs@qﬁmggméggﬁ,qt)tm%ggv&ggg r.thg treatment of obesity:-related diseases
includirﬁgrass?}(gz)iated ﬁlipide ia and other obesity- 20 gﬁ% ltl)gvglr%/v%e%ﬁ-et%ﬁa%%qe ?&%Sﬁégﬁ%ﬁ‘% such as,
r

for example chofelbérdt ifdisheengalfstadder disease, gout, cancer (e.g., colon, rectum, prostate,

breast, ovary Sendemetritiriaperidggalibladdss,; and hile;duct), trual abnormalities, jnfertility,
polycygéil% o)} rifes, osteoarthritis, and sleep apnleal,ggls WG%HBI.%S, fg@g%i%rﬁﬁgf %er‘%thf’?]erp 6%%?‘#1‘?5%"’eutical
uses asso%%?ecf U IS BB S TReRhtiBTh BFaspe thehainh ool talce uiskipideiah 25

hypertsiglyteridefniaomelabolieusyndramg.er Mne & P2 diakgtes Q%?]-ip}s%lirgdtep ndent
%gbet g)),\gt?gqrgr%l rotic diseases such as heart failure, hyperlipidemia, hyperc?]o%sﬁerg &, low HDL
levels, hypertenaion. cardigyasEisrmirssLecaensaiheamtrosemhetiscrorpiarydeart disease,

coronary arteWMsmsepMIﬁmﬁﬁ@%i@ﬂbﬁ@@ﬁf@&ﬁﬁﬁ%@@?&%ﬁt?ﬁ%@ as stroke. and peripheral
vessel disease, The comeéiounds of this 30 invention can also be useful for tredting phySioidical
disorders (eFa ed 16" T B SMpi e &G Ut oSt vsesinlssidiaditcriemammateryapspohsectiver
steato@}@:teigvamm/@mﬁmwdgI&ﬁ&;jﬁg@;1@9@6&%%%%&3{&;@@8&&%3@ E%Olﬁgllllcs Plboli
steato&c%t}%gb%lggrrpgftg%%lgll}lgggj%tl-:'s, HDL, LDL and cholesterol levels and t & fike. Metabolic

IS

syndroms ¢ stereotsomers of the compound or intermediates using a
30 standard procedure (such as chromatographic scparation, recrystallization or enzymatic
resolution), .

Similarly, when a pure geometric isomer of a compound of the invention is required,

1t can be obtained by carrying out one of the above procedures using a pure geometric isomer
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WO 2008/134690PCT/US2008/061948 characterized by a group of metabolic risk factors in one
person. Sughyfagdersdpsjude, but are not limited to, abdominal obesity, atherogenic dyslipidemia
(blood fat disorders such as high triglycerides, low HDL cholesterol and hig%cfﬁﬁ%wgfggfé%l),
elevated blood pressure, insulin resistance (or glucose intolerance), prothrombotic state (e.g. high
fibrinogett B Y HIASRAKEHEPREHVAsSHIRRIDNOL-MiX the: bDUT) genrdquroitamsrmatbry:siateraigd elevated
C-reactive ipfoteitinthe bigod) Jnone.comped e.present invention provides methods of
treating the above listed disorders Whegein saiﬁ%&%@dg%ﬁo%& (ég?ﬁggé?esgpo ?&FﬁTnistering to a subject
in need thereof one or more of the compound of the invention, or pharmaceutically acceptable salt
thereof; or a pharmaceutical composition irgmgjg%g?%%éne. The compounds 10 of this invention, or
pharmaceutical acceptable salts thereof; orprarmacettical compositions including the same, are also
HISHIEHROB 1 Figlycerides level. Thus, in one embodiment, the present invention provides
a method for lowyering.Rigsmatriglesrides in g subject(including mammal) in need thereof, wherein
said method includes the step of administerif%g to the sh‘g}gﬁ%ﬁ%é}eastf%g&?bﬂéng? 8k 6fthe
compouifABRindeRagH orsithHarkiricdliicatirat ceprdia sak tsbFéat asspharmadestiealay,
composiiesHiBausing e SRNET-1 cobfIRETn FEAIment: g treating: includes any pracess, action,
applicatjon, therpy, or the like, wherein a su jeIét, incluoflng %%?ﬁg 1;{? %%3\%8’5’8 H%‘gg{i‘(%ﬁa‘i‘a ith the
object oAU tHE SR EYS eBnditisR; eittisdityor SftiveEtlgh 6t showing thésgragfession oba
20eondiiinronsisesterinthe SRSt CompeUndsa.Qf the invention, or pharmaceuticall
acceptabl salf[s5 rodrugs,mgalts of pr%d}a%_s, or coﬁ%}aﬂoh& thereo ;eégir? é“%%%%%?é%}éaféfane orin
combingH6fT(lé Roadminséesre d it oraiot inbrenatiditbndl pherbiBdeticaldagenis. Gombination
therapyipelugles-adpinishation ot asingls RRpmeciical do formulation containing one or 25
more of the compounds of invention, or pharmaceutically gccgggﬁ%l§’srgltsgﬂpro§%5?§gﬁg B‘faﬁrodrugs
thereof SHA'SHeWr FBHEHEIMNA! PRI aseatifan ddemin.asnetiamacimihisteationefthecre

compoustis@tdrivention: - H@cﬁqwg@,ggeﬁ}p@mﬁlts, prodrug, salts of prodmgs thereof, and
ej§h additional pharmaceutical agent, in its own separate pharmaceutical dosage formulation. For
example, a cof?ﬁ%&?ﬁél BEFSHMOTAY Hetraingd phipHricsuficsily adfepiabie SaIERFGHES] Salts of
prodrugs:tharenicand one, eI aLditionabnharmaseNtical.agen administered to the
patient gégether, in a single oral dosage Iic%cé;mp%lggion having ablflgkeéﬁrea@igg?elg)éh[ngqéfﬁ?erqﬁgar%%ient,

such as 2 tAMISEOILRREte2 B Eith ssirtab beCadarrisndrEein separdtebtal dosagelknf mitiations.
WO 209B6B4AAR CTLSPAOE/061 A48 mer YWnere sepasate %%%Qﬁzf%ﬂ’gi;’!%“%“%%re used,
r

JEHHNOA e By

compoungs Tf the inv(g(ftion (or pharmaceutical salts, prodrugs, or salts of pro ugsnt]l?erg%fsland one
or moréd &t AE A Fitale SHERI B EFrEtotn B ST lowat tisseoniall five amentiniBite.g.,

unds of
s

cancuriendtygnas separaiel Fi8aIeieldimes 4 d SRAVCBIAIN rRhoneample, (he co
the invention (or pharmaceutical salts, prodrugs, or salts of prodrugs t ereof} ¢An B ise

combin&tii witfitoserdmsreubrind rorswinly hdrrhereetcdiagentspinolindingn but Tioplimited to,
anti-obgsityitliios mwdk_@gcﬂe%@m§%¥b?§c§hé§%5ﬁ_é@h@?&t%&?&%?%%@?@&ﬂﬁerse
agonss%éifqr eQ%mple, rimonabant); neuropeptide Y5 inhibitors; appetite suppressan%s, Such as, for
exampl8 SIB SRt EC IR SHARD Qe it aftagomistonied ideseropilitursisluch fas rstiexample,
orlistatreXenitaikaniiacdHég I CoORResndthatm les digest] / etahalism such as drugs
tagt modulate tg%rmo _engi?s?%polysiser u%mogﬁgl%%{ég%%gfpﬁé]%?g%dg S;%%??r/?phﬁ%c acé)glrﬁx%,
compoltihdEoPHRSTROGRIL T B blAFmalht tiareamns; potragadisdaitedobrrductgs theraofidican be

administeretiin cendinasion With one prpare.ofthe folawing. 15:pharmpageutical agents including

7, e

PPAR Iinan S (ta%(?érﬁs, antagonists), insulin secretalgogues (for example, sulffonylurea drugs and
non-sulforyititea Hobguesyl Biitediansewnhibirer R andanin Ceneitizersc bmpetiongl(cese output

lowerirgouompaartlso anddne i anconsii derivailves.0SHe) SERNT.FALAE.AUMIISIRred prior (o,
concugg‘ng%/ with, or following administration of the compounds of the tnvention. FnSulii &@hd nsulin
derivafiveInatide 3o Beih 19Aeati BhbTdEativgetb P EnY fhrmdditons of insulmeRRAR ligands can

inoludeagasialsandiorantaganists abamy ebHEBRAR feceptars.or combinations thereof, For
Jigands can include ligands of PAR:’a, PPA%-S/,II%PAIS%E%} gﬁ{/eccc})er%%ﬁ]l%lﬁgn of two or

examq!re, PFA?&, g’ PAR: :
three oF 18 F8 %@%?%Pﬂﬁwﬁi& fgand&srBkibéoraiaxanipiéondsiglitironentrogiitazene, and
pioglitazgiesSuiforykireaiciugs BeEe LaneXamRenhibited 50%. Compounds of the present

invention were effective in inhibiting DGAT-1 activity and thus are useful as therapeutic
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25 glyburide, glimepiride, chlorpropamide, tolbutamide, and glipizide. a-glucosidase inhibitors include
acarbose, migligigangyoglibose. Insulin sensitizers include PPAR-y agoni %sﬁgé;hmass/ t(he‘sglitazones
(e.g., troglitazone, pioglitazone, englitazone, MCC-555, rosiglitazonc, and thélike ARd By
thiazolidinedione and non- thiazolidinedione compounds; biguanides such as metformin and
phenforARRES SR FE AR R HR6Es Rathd s BT PIRL ) Ashitsides! wiffeBiaT doepepiidase IV (DPP-1V)
inhibitors (for example, sitagliptin ), and | 1 beta-HSD inhibitors. Hepatic glucose output lowering
compounds include glucagon anatgonists and metfonnin, such as Glucophage and Glucophage XR.
Insulin secretagogues include sulfonylurea and non- sulfonylurea drugs: GLP-1, GIP, PACAP,
secretin, and deriyatives thereofi pateginide. WQ,200 . meglitinide,
repaglinide,glibenclamide, glimepifide, chiorpropamide, giipizide. GEP-: vdes-dertvatives of GLP-1
with longer'Hlf fes|thaf titive GLP-.0G¢h as, for&kafple, fatty-atid derivatized GEP-1|and
exendin.  0.0C8Inpounds.of4he inventmoitar pharmagaghisal Saltsgpraeruys,; or sattg 4 prodrugs
thereof calﬁ_@gg@g_ﬁe Seq paggtnous ok thesmve |L|U|{5.bgsr§;2“|'}'i“ﬁ|".{}tll’“t‘ with ORe-6F Pé!(é-"se—phalmaceutlcal
agents nely mﬁ%”] but-are qnds!!m!tnj to, HMG-CoA reductase_inhibitors, nicotinic acl (?for e ample,
Niaspan). i 8%id lbwelt CompounBd¥¥°8., acipimfb%3%lipid lowBiA§38rugs (e GO48Fnol psters,
sterol glycdtd8&3such a8 figdfsside, and-e6@tidinpnes&deh as ezetindiey, ACAT ardsbitors (such as
avasimibe);.bie7acid sequesirants Bll@_@@g}{eup 307 'd' la,d_qi%g:uu at L@r@g@éyce ides |
transportinhibiters,and-fbrie-aciciderivatives—HMG-GoA reductase.inhibitars include, for example,
statin s .ph{b‘ﬁf :tl}r%aqfafin;@}g%ng\l)ggta in pargéagtatir. flu%aét%éﬁn, atorvs&tafin, rivastdtif’ ftavastatin,
cerivastatin"@qd zD145223%#fic acid deAdatives inckif®4for exanfpiéstlofibrate) Fvatibrate,
bezafibratd), £iptdfibrate, béeldfibrdte, ctofikrate, andogmadibroZil. SegpEsirants inguge, forexample,

cholestyramiggy 7L SColesgpghsand tiatiggemginoatkyt ggqu%we‘ SEES exiran.
Compotnds-efthe-irvention{er-pharmaceutical :nh‘c; prodrugs, oréal of pléOdl’BS ereok) can also
be used in combination with anti- hypertensive drugs, such as, for example, p-blockers and ACE
inhibitoixafoples ©f adeitionalraatihReRCRSME AYSBIS IRV ISR IR FXRAIRALLR WiHhe compounds
of the p £ invention include calcium channel blockers 20 (L-type and T-type; €.g., diftrazem,
verapa%?p, ine, amlodipine and mybefradil), diuretics (e.g., chlorothiazide, hydrochlorothiazide,

flumethiazide, Tyelaflymetbiaziderrbrrdiciumethiazide,methylsbiorethiazide, richipramethiazide,

polythiazide, benzthi idehethacrynic acid tricrynafen, chlorthalidone, furosemide, musolimine,
bumeta%)lgg’,ot‘ﬁégn‘f’i% hENKITBIEER SHBRORIRsHIEE - diiriaTBiters bAlCE imisiiordqengmicaptopril,
25(zofef@iptil, fasnopiitkenalapiiboesaRopric Ci&ﬁé@rnﬂa,@@@%rébep%toagﬂn%‘ﬂ&ﬂ@fi'a&arﬂlﬁgﬂnlig”Op”')’
AT-1 recexptor qﬁntaggoﬁ?_ﬁ%e (% losartan, irbesartan, valsartan), E1Y receptor antagonists (e.g.,
sitaxseftan- AR SSAah 2 Raehtr HeoE R YE B #hhibikérs ugopd9cidasd wiiBrets{Rial
NEP-ADE tiihéhitershtesiky Orpaliilasne: Gemenatiiats ans rmsaa&%@&t%ome%e{i%&féhis

invention can aésoﬁﬁ)co-.admi%fteaﬁd wiﬁ?gn incretin mimetic such as, but not limited to, exenatide.
The cormpounas of this hveRtish (o PhaftaCalRbereate e Rigypi ot Bre ansyimehbreof) can

be utilizedtorachigveltheitesiteshhapmecelogiesl effestby NR20084134620RC TIHS2008(061948

administration to a subject.in need thereof in_an appropriately formulated phdrmaceutical composition.
Agéﬂbjeggtﬁlcfi%r?é’g%r%‘ﬁ 8,@%\% See%ag‘fagﬁﬁ‘?é?}'ir#&g%ﬁﬁg]' ‘}ﬁa@ﬁ%/n?ﬁ@éh of trepatment for a particulzlr
condition or dBemsserithtvefovenhapdesahin ventiomingludes phanmacetical comprsitionsvhich are

include therapeutically effective amount of a, 5 compound (or pharmaceutical salts, prodrugs, or
salts o%g pﬁ%(%’uggglﬁwﬁégégfﬁi énn%%cp By thé F‘?ﬂ@ﬁ%ﬁﬁ%é&&%&vﬁs iR athsARRoa to

pharméveaticatlysaeceptatilewaridr bbhe coopotpds ideptifiedby.the dnetheds deseribadshgrein can
be adrgi‘%%t rqegv, é%lctq a (pnh%il acnekjtic I¥ acceptable carrier using any effective conventional dosage
unit forms, for example. immediate and ﬁn%gi%qféﬁggsprgﬁﬁr‘é?@ﬁg%ﬁélW?Efa?@ﬁfé?ﬁﬁiﬂ? tepheally, or the
Iik@. 167HepHadmaceativatworpositiins-6ambe daslated fermeratadrinigtationinselid.eq liquid
form, fgﬁipﬂﬁn r |Si5}j§§tg%% L, L(%r E{ﬁctatlha_ld inistration. The term "pharmaceutically acceptable
carrier” as Used herein, means & non-toxic, ‘SRt EEHPR o S filbrmes) anlane &hesbisdtating
materigika¢dorviuietiomauxiiarylof éy typeeExamiplestafi herapgisically siitable excipigpisinclude

SuQar%ﬁﬁHHmeiﬁggdsma triglycerides, relative to vehicle-treated control animals.

Compounds of the present invention and the pharmaceutically acceptable salts are

25 useful as therapeutic agents. Accordingly, an embodiment of this invention includes a
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15 derivatives thereof; oils; glycols; solutions; buffering, coloring, releasing, coating, sweetening,
flavoring, agghpeespias,agents; and the like. These therapeutic compositions can be administered
parenterally, intracistemally, orally, rectally, intraveneously, or intraperitonegﬁ)?./ Eﬂ‘?’&ﬁ%’ ?iﬁ}g%e forms
for oral administration of the present compounds include 20 formulations of the same as emulsions,
microenUR18Hs 5 SerIBHs U panRtorRdijianssinan dublisirsinmeagttiifionstd the: batingouadsmis liquid
dosage foris eaneentaimsients andian sol Q_Hﬂ%ﬂ%&&ﬁ@‘&?&%%”& ents; g%s'des '”@? diluents, the

oral comélqsitions can include wetting, emulsifying, sweetening, flavormg, an gﬁﬁﬂlﬁln aﬂ%ﬁts.
Injectab’BrEBarHteHY dit@ishie chticarnsaumaarineluaé steritdrigicbtabld, daudousiantve in
25oleaginaiss golitions: susbRsanS.LaRMISIARE R BANIGN 529, B pationally formulated with.
par(,?nterally suitable diluents, dispersing, wetting, or suspending agents. These njectable preparations
carrbe sterilize0 By itr 4455 tHtbUBR ETBAGTE By TRtanineOfitiéeson formiuteted withiaterilizing agents that
dissolveyee disperssrnaHenisiabie-mesia R ion A RGAT:H B e compaunds of the present
invention c%n %% delayed b;/ 30 using a liquid suspension of crystalline or amorphous n Aehial with
poor walter myDéﬁ“eT rate R Etb & iSH BftpisEHID ondeideptnds upantheitratefofgigsolution
which, iffjurer d@F{Mﬁaéﬁ@ﬁﬂﬁéﬂ@f)’%H}S’[HuieD@!i«'f’tyegramthﬂ o‘gfa paren r{lally }:laorlgipistered
compound can be accomplished by dissolving or suspending the compound i oﬁ. Tnjgc‘taBTe *wo
2008/1 F4EITREHNGE S668BI o1 8P aBsREAR ST the compounds can also be prepared by

midroencapsulatiogithessanie nibiodegradableRaynessid BRERGiNgURRN the ratio of compound to
polymer and the ér’]fé’??re of the polymer employed, the rate of release can be controfied’ %8f

injectable THHAH RGNS Are W Sphepaset By e lestpping iRdicthmpowhtis imtibossmbsioistering
microemulsiahsiitiatare compapble wisT bedytissues. 20li rms for oral.administration of
the presen([% com uqr}éjrs incLude capsules, tablets, pills,ogow%ﬁ]sg,gjr% glrlfz‘;%rﬁ s %Cg%aﬁefdgrar%’s, the
compodhd Iéuﬁ"tig%?a itPLqBsE RS h et ARbrANEGHEArs sumimei bseipichiisusthasaarrés filler,

extendendlisintageatinphgaiicaablinn FRiar ding AgaNL R LG, &Eigag??gé%e{‘t'aﬁrﬂ{éﬁ’{%%%g}' With

C sulqés ta%blets, and 10 pills, the excipient can also contain bufféring-agents. Suppositories for rectal
adminishatioh BAHCHBS L A PR PRSIPRPHE i Buias entvaisuthbte Fontinititingeexciblent that is
solid atsatdipasyrigmperaiireppudiigddn sheresiifon 1hdREPIESENLSATROMNAs canbe
micro-enr%zggylate with one or more of the cxcipients discussed previo%y&%ﬂzs é’%ﬁlﬁi}%é%%a‘é’e foiMS
of table?s,V rag‘g81§j &§5’§ules, pills, and granules 15 can be prepared with coatings and shells such as

enteric and relémsgfemﬁﬁ)ﬂﬂ’@tikmm%%er@&w§,téh%é?%@ép&f"ﬂf@&ﬁ%gﬁﬁg@ﬂﬁ‘{r@n@e@@% e inert
diluent ﬁlgd[r%éa{%not%tiopa}l% include tableting lubricants and aids. Capsules can also optionally contain

" pacifying agents that delay TelsHsa SHTASEd MpbHHS trracirisH sy Pardemitcait estionab ety -
TRénsdenhabpatohaghhaledhe esdetladwantageiof piovidingsampaled.delivery,pf g}%&%’sese“t
compopggﬁglg%geabodﬁ Suc dosagﬁe ot Ins are prepared by dissolving or dispensing the cémpounds

in the iU “AbSOrptiSATSHhARSerSEAR: ARGHe FEeH4E iftrasse i fgrditrercompounds

oper medium.

across theyskirzatibldtie ratei dbiabstwptiomeanrbe cantsabiag s Paridinga g;g@c?ggyo(;ugg [nembrane
matrjx or gel. 25The compounds of the invention can be

or by djspersing.the co unds in a polyme

used inb?fﬁ%o%{r}r%l %cl) ’p%%?nggegguﬁggﬁ? a%%e‘ﬁ?ﬁbl%gs fs 2o SR B @inited dehwatkseamicorganic or
organiesoidsicThéiteemitiphsrohaesuticalty @despialie salisiesians andamides,” Q%l%%gxgﬁrein,
i@gludeﬂ?sgﬁﬁ%\{vi terions, esters and amides of con&g{g{}unds of disclosed herein which'are, within the
scope of sound medical judgmant, SuaBIESF e RS dithhe sdirksisr Homminseint lower

dependent diabetes), atherosclerotic diseases such as heart failure, hyperlipidemia,
hypercholesteremia, low HDL levels, hypertension, cardiovascular disease {inciuding
atherosclerosis, coronary heart disease, coronary artery discase, and hypertension),
cerebrovascular disease such as stroke, and peripheral vessel discase. The compounds of this
30 invention can also be useful for treating physiological disorders related to, for example,
regulation of insulin sensitivity, inflammatory response, liver steatosis, elevated liver
triacylglycerides, non-alcoholic fatty liver disease, non-alcoholic steatohepatitis, plasma

triacylglycerides, HDL, LDL and cholesterol levels and the like. Metabolic syndrome is
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30animals without undue toxicity, irritation, allergic response, and the like, are commensurate with a
reasonabledagngfifiskoratio, and are effective for their intended use. Pgémg%gjgg}%@cceptable
salts are well-known in the art. The salts can be prepared during the final isolation and purification of
the compounds or separately by WO 2008/134690PCT/US2008/061948 reacting an amino group of
the comPBRATSTHRA B <iRkiHe ALiHEpHsEalfErsa iR AaUtEsaBet S biipiats, aklimaehwitrate,

aspartatgehenzoaiedhenzenasiiionaesiRisHiae c BHY &L SRINRNOIAIS, S AP RAYSIIONALS, o
diglucoqat%,%écero@osphate hemisulfate, heptanoate, hexanoate, formate, isethionate, fumarate,

lactate, G&, IAvetH e shisasre] 2nf apsinyidhedhintoriatel nitotriaieblord amsspamoate,
pectinatespersuliated-phandrienionateicpistale, Sxalatenbialale.Propionals, SHeeinale, tartrate,

trichforoa}cetic. trifluorqaceticmﬁ}]utamate, para-toluenesulfonatc, undecanoate, hydrogrlﬁ%rlc,

hydrobrBriiE 8RR AC L HERE ahd tReNkElomde: anfine eveisararion ebitpsundd carediSo be
quaternizaekwithratisd ehivdidasdromigesanddadidessuchasmetdisiv. rarvl.isepiopy!, butyl.

lauryl, 10m%/,rist |, stearyl, and the like. Basic addition salts can be prepared during the final
isolatior SAAPSURTIERRYR Bt & Erade i dumit Hdsom redtirusieaer 56,3 Houp e uktable
base sualbiasiihe iydrerigier carbonatoObPiERTbORMARE B MERLCAIRRSUSH AR lithium sogium,

potassium, calc'ufjm gnesium, or aluminum, or an organic primary, secondary, or tertiary amine. 15
" > :

QuaterfSHyEARITe %@@WW@% FETBAHEMY M Erihfetrslamiie, repguadsine,

diethylagfings eihyhartines piuivasmine pytdine N Mdimethyiapiling Mmethvipineridingiions
N-meth Inlﬁrpholzlge,wdlcycloher ylamine, procaine, dibenzylamine, N,[\ldlben;%Iphenethylamme, I
-epheng’ﬂﬁ e R RMEHBER ARHIENE dTaATHE B eREHi RS bisphind TaietHariamine,
piperidiespiperazing. aackine likendts 20coaarapiaied aheingapitbinthesqops, eLhe pregent
invention T@Igcferm "phalmaceutically acceptable ester," as used herein, refers to esters of

com po@HB&egﬂ‘ HOLSBITIEN AYdRERE N o WHEFRRIIGE HBEE A atsieaRs dBWnSFeRAI in the

human btdinterdeiayedhapamBpitcompadnt aarsalktbereet Examples:ahphamaceuticaly agceptable,
mﬁ-toxiﬁfesters of t inventio%inclitde C1 6 alkyl esters and 25 C5_7 cycloallcyl esters, although
C

all YT BRATEURIE Y PSRRI BE &S JPREPCo QU BRSSO reBrPE s o Hrelvdied deeording to
conventional methods. Pharmaceutically acceptable esters can be appended onto hydroxy groups by
reaction of thejgfem ound that contains the hxplrog]égroup with acid and an alkylcarboxylic acid such
as acetic acid, SF Wit adiG ARG En SryIEAANGRY I SUACS R 8 HERSoIC T 2pPsetiaisd BB mpounds
containingh3Qikaybaxytimacidippanpmdhaiphammage utigalyarceplable estersaramrenated rom
compounds conta%'Hin the c;arbo%]lti(c acifc#.g?ror S b)é}gfaction of the compound with base such as
18'Ah it R r e PR With o alRYiRSa e, Besssiseaidd, 2

tricthylalghlpne and an 4 [i)leﬁtaﬁac@,

cydlopentyliiodide:. dibeyalsothandbgeprepared by reaction of the compound with an WO

2008/134690P&T/UO%%?OSH?}%S acid such %s hydrochéi[ic‘acid anﬁ?an alkylcarboxylic acid such as
acetic acid, or Wit acid and R a1y TEABE:SIiR B4STEREE b &NooRtREalts. Pradrugsgplts of
"pharmpeeiitigallyaccepiablmanides hsusast heteimiseiers tonendioxic amigrpsbihg invention
derived,from amm n@ﬁgr@gr&C1-6 alkgldatmir](?s nd secondary CI-6 5dialkyl.amines. In the case of
secondary AMMes. the aniine can alsd ba i tha oy BrE BIGH -ﬁ%%e?é’@%é?@?@&é@@é’h’taining

one nittoger@tedmAmidesderfvedingh ahmontantallkybpriman-amiges antehizdialkybsecondary
aggides [e.pr, rred. Amides of.the compounds of the invention, can be prepared according, to
conven?%n%lorfraltegt Sggfpﬁﬁ%r?nﬁ;‘é’ﬁﬁé%‘]ﬁ’f ’a%{:gg%g]%cg% c%\%??gaﬁ))}(gp?g}@d Frofsonipbufits
contairimedpuign dryrer, k:d ecomd angramiiiétigrelpa hynreactionl af:thescompaund dhat¢antaips the
amino groyn with an alkyl anhydride, aryl anhydride, acyl halide, or aroyl halide. In the case of
compoun(}é%:ocr?%ﬁﬁac%/a?%bg&ﬁéﬁg %a%% 54?0&%83,‘%&8 P tgf%rfrggc%ﬁ‘f‘fgéﬁt}? c‘{aéb‘?aﬁié"g%’t%rsg%% Stepared
from  camspugristeoniningdhesdrbexdyiiccacid gioupsdytieartiapeat thincampeungd withaase such as
tnethyl?ﬂﬁ%ﬁﬁ&&\ﬂ?& d&%gy&aﬂg‘%ﬁg’ggngs C%lcc%c'g;]a% fe?agb%g)%guengr 89 r?(?IQXJﬂa (1), or a

30 pharmaceutically acceptable salts, prodrugs, salts of prodrugs thereof, and one or more

additional pharmaceutical agents, can be administered to the patient together, in a single oral

dosage composition having a fixed ratio of each active ingredient, such as a tablet or capsule;

or each agent can be administered in separate oral dosage formulations.
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15 diimidazole, and an alkyl amine, dialkylamine, for example with methylamine, diethylaminc,
piperidine. ey Lap be prepared by reaction of the compound with an acid such as sulfuric acid
and an aLkylcarboxylic acid such as acetic acid, or with acid and an arylcal%%Wi%Z‘g@@@ﬁ% as
benzoic acid under dehydrating conditions as with molecular sieves added. The composition can
contain a compb it of Tt eiBaaniaTEWHPBS sROphadmaceyticallis acteptalile-pradiuger  The
term "phappacewtically atceRiable prodrugiQr Jpradikg..asused-herein, represents those prodrugs of
the compounds of the invent%n Wh%h are, Withc;n ?he scgg:t%efrg%ﬁu]na énggﬁaqﬁulgﬁﬁeﬁ%lﬁ le for
use in cBRTEERRAHIBE ARsEteeeprifARmN st dovessnindls thithaut uindu éctoxiciiycimication ogllergic
response, pekthe Jikeccommensirate With, 25;a repsonable benefit/risk ratio, and effective for their
intended use. Prodrugs of the inveFltiEgn ckta&rlll belragigly transfointed in vivo to a parent compound of the
invention, for eXaTPIETBYE hiftfr SRASRAMEI0BH L thorouigh discpssionds piovidetsinsToddigychi and V.
Stella, RireliDprad MOV BRI A HSIEDE i} AHIRINC uPYIPERI STIeR anA R fqward B.

Roche, ed., Bioreversible Carriers in Drug Design, American Pharmaceu ical ASsot Al
30PCrod O BraLicel 887y, inghidbradiyithat banibé weasebbepeventedrichadpatiprt bysatministering
to the paiisnbsacherapeuticatly. eftagiveAmonntof sempaund,(or phaimaceutical salts, prodrugs, or

salts of prodrugs.thereof) of the present invention in such an-amount and-for s%chItliIrl’rll%h S ecessary

WO 2008 SHESHIC /0 SPB0EE1 9PBI6 e chidvetiedssitedresult fFhe sempléherdpeuticaly
effectivenasriok, efais @a sulfiseniamaustola samngund.offhe. verion fo effectively ameliorate

disorders by ingibiting DGAT-I at a reasonable benefit/risk ratio ‘applica 0 any me iCAl tréhtment.

The spé@ificth¥rpSaieaNy et aadeb ey elifsstny padioularpaiiBitrcandependmupenta:S variety
of factomdm@ludiﬂ@mﬁgﬂﬁ@ﬁﬁgﬁpﬁmgr@@g%ﬁﬂg{%t%%ggﬁgfogi %%jg%r%er; the activity of the
e

compound employed; the specific composition employed; the age, body weight, general health, sex,

and diet of the' PAAGHICTh &SRS WA FFREFAH O (#E Ifaatidnissieation v ateodf excretiontsth® duration

of the treatinantadshugs useddmearbinetionoreaiasienial Ry JOThedofal daily dose of the
cquougﬁlls of the_}gﬂrfsent invention necessary to inhibit the action of 1 smgl% or divided
dodes CAHBE AT AHBUHE RGN Bk iiseds dappnisBoariglarbody neightsdoraaposecpreferred

range, compoungsdf daerparesent iaveptioninhibit.hemetionaf DAL ina single or divided doses
from abo %0.05 to 25 mg/kg.body weight. Single doseéggmpeositi%ns %ér%g}:lgsni’air% séﬁcgr%%ﬁﬁts or

submutiHEHES e AR 5P 78 i & Foip SiRERS S fOhe Hria atiy entigo todnakeduipthindaily dose, In

generalnidatentasgimensoinalude admirisiiaiianiaa palienl ndest of sy AT rom about 1
mg to about 1000. mg qf the compoundfsgper day in single or multiple doses. e'compoﬁnds

identifiéd By A& MEtHbdE oSl tie Rlitheal bep&i@iinisran aitiessbife Phravmiaceuticakagent or in
cafnbintatibriavithaxeshomersinthiipbammassHicatagens 20 wherehr compination aiRRs N
m

unaccepiable ,Sagl\{ﬁ{sre ,eJ{ECtS- For%gxampl , the compounds of this invention"can be combined with
anti-obesity. or with kndwr aRtidiatefitor bk GGt aprhmikens Hesyetife gresent
inventieraatpdeindtiides dhaindacewticalcamPasiians Wrichpa(g maderofia {,heﬁ%yjbca(y%/ effective
amoun(goo#;1 Lcom ooﬂ%ygpi'ﬁféied bg %le methods described herein, or a pharmaceutically ac%eptable
salt thereor, & 25pharmacSutiisiy A ie pESEREoEs Fief TAHR oRB-R teradshianivsise ficakageltts as
disclosedipersinabovesdhxample sa30 Exagipie-dne. Sulfonylurea drugs include, for example
-aminephenybethynyl1-5-methyl[1,2,43trigzolo[1,5-a]pyrimidin-7-amine ’
6‘{(34 'Eiy@grlge,ygﬁm%ﬁ%eﬁ chqz)rprgygamMe, toalbutagmde, L%Bc/i glipizide. o-glucosidase inhibitors
include acarbose, miglitol, and voglibose. Insulin sensitizers include PPAR-y agonists such as
the glitazones (e.g., troglitazone, pioglitazone, englitazone, MCC-553, rosiglitazone, and the
like) and other thiazolidinedione and non- thiazolidinedione compounds; biguanides such as
metformin and phenformin; protein tyrosine phosphatase-1B (PP-1B) inhibitors; dipeptidyl
30 peptidase IV (DPP-1V) inhibitors (for example, sitagliptin), and 11beta-HSD inhibitors,
Hepatic glucose output lowering compounds include glucagon anatgonists and metformin,
such as Glucophage and Glucophage XR. Insulin secretagogues include sulfonylurea and

non- sulfonylurea drugs: GLP-1, GIP, PACAP, secretin, and derivatives thereof, nateglinide,
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The title compound was prepared according to the procedures described in Example 48, substituting

the commexgialsaailaple 4-ethynylaniline for | -ethynylcyclopentanol usedip&Exampiedi- 'H NMR
(300 MHz, DMS046) 6 8.56 (s, 1H), 8.44 (brs, 2H), 7.40 (d, .1= 8.8 Hz, 2I-1), 6.67 (d, J = 8.8 Hz, 2H),

4.51 (brs, 2H), 2,59 (s, 3H)..MS (ESI) m/z 265 5Example 2 _ o
6-(cycloRERYIGRHlny 1PBS R I B ARG IaTiioH, SSHIBG R in- Pbierivenamideh colipizidmpsliRd was

preparegaceesdingviithe srongayreslesssibadinample ﬁ"ﬁbv%@ﬁﬁL‘JEiﬁgc@bgs9%P@&%§ﬁ%’
available ethynylcyclohexane for 1-ethynylcyclopentanol used in Example 4B. 11-1 NMR (300 MHz,
DMSO-HYe614 #4424 8- 56 (178 $19§.98079- 102.69 (m, 1H), 152 (s, 3H), 1.93-L81 (m, 21-1),

L63-1.77 (M, 2Ehmb&ideds 28 (M, i@lze%)id‘ﬂ%&E%h%éeéﬁ;@ﬂ\éaﬁ@wnmgb?l&%ﬁg‘of prodrugs
ethyl-6-(4-phenylbut- | -yny1)[1,2 4]triazolo[1,5-a]pyrimidin-7-amine 15 The title compound was
prebarelAEehr ¢l MR HSES dtras GessriBhdim EXSMSE 5 SUBSIRGtAg fékommmerciagh? available

but-3-ypylhenzenadar doethynyisysiopentanakused indxampleAB cH MR (309, MHz, BMSO-d6)
68.40 (s, 1H),.8.12 (brs, 2H), 7,35- 7.29 (m, 5H), 2.97-2.88 (in. 2H), 2.86-2.78 (m, 2H), 2.39 (s, 3H).
MS (ESI}jW}?]ﬁ?%:‘fﬁ/ﬁ-{%)ﬁf%é%ﬁ@%%-fm acid lowering compounds (e.g., acipimox); lipid

ino-5-methyagdHisiaalo] bibna] Rurimidiecsy BlotaysmdlcystanataneliExamRle Afldinones such
6-iodo-5-methyl-[1,2,4]triazolo[1,5-ajpyrimidin-7-amine 25To a stirring mixture of 3.05 g (20.4 mmol) of
5-methifi FZ Ao hAg-l’&ﬁ‘bWdﬁ‘l‘-‘#‘-&r%?ﬁ’é%ﬁ?@ﬁér?&%%c&&%‘ﬂiﬁéﬁﬁ%éﬁ@; EldstERkChem.

Pharm.iBuilhiréis 1958585 588)iry Byiedr ef-aceiicasid ahispmsemperatwe wag added:Nal (3.2 g,
21.5 mri%gé)gc Ig\rar:&rine-T tri y,grate (6.0 g, 21.5 mmol) was then added portion wise. The resulting
t

mixture JEHPET ST IR BN e il FE RIS oYAHE SrgArMe SHIvEAIBONAS #8#iBved on a

rotavapyrihes iU iastakemyp indl) mlef:Gi3eMand filtered.The.salid colectes was;washed
with diethyl ether and dried in vacuum oven to give the title compound as a light yellow solid (4.93 g,
88% yi@ﬁ])jli 6@86%71%&%%19 WU@@%?@6%@E@TMG, fenoﬁbeate, bezaﬁbrgate,y ciproﬁbr’ate,( J

beclofibrate, ctofibrate, and gemfibrozil. Sequestrants include, for example, cholestyramine,
15 colestipol, and dialkylaminoalkyl derivatives of a cross-linked dextran.

Compounds of the invention (or pharmaceutical salts, prodrugs, or salts of prodrugs
thereof) can also be used in combination with anti- hypertensive drugs, such as, for example,
B-blockers and ACE inhibitors. Examples of additional anti-hypertensive agents for use in
combination with the compounds of the present invention include calcium channel blockers

20 (L-type and T-type; e.g., diltiazem, verapamil, nifedipine, amlodipine and mybefradil),
diuretics (e.g., chlorothiazide, hydrochiorothiazide, flumethiazide, hydroflumethiazide,
bendroflumethiazide, methyichlorothiazide, trichloromethiazide, pelythiazide, benzthiazide,
ethacrynic  acid tricrynafen, chlorthalidone, furosemide, musolimine, bumetanide,
triamtrenene, amiloride, spironolactone), renin inhibitors, ACE inhibitors (e.g., captopril,

25 zofenopril, fosmopril, enalapril, ceranopril, cilazopril, delapril, pentopril, quinapril, ramipril,
lisinopril), AT-I receptor antagonists (e. g., losartan, irbesartan, valsartan), ET receptor
antagonists (e.g., sitaxsentan, atrsemtan, peutral endopeptidase (NEP) inhibitors,
vasopepsidase inhibitors (dual NEP-ACE inhibitors) (e.g., omapatrilat and gemopatrilat), and
nitrates,

30 The compounds of this invention can also be co-administered with an incretin
mimetic such as, but not limited to, exenatide.

The compounds of this invention (or pharmaceutical salts, prodrugs, or salis of

prodrugs thereof) can be utilized to achieve the desired pharmacological effect by
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Example 4B 1-[(7-amino-5-methy1[1,2,41triazolo[1,5-a]pyrimidin-6-yBethynyl]cyclopentanol
Example 44y(38Q4n94¢be2 7 mmol), bis(triphenylphosphine)palladium(ll) dichloride (38 mg, 0.64 mmol),
and Cul (21 mg, 0.13 rnmol) were weighed into a pressure tube. CH3CN SFJ%TFHS{W%" dted and the

nitrogen was bubbled through. 1-Ethyrtylcyclopentanol (180 mg, 1.91 mmol) and triethylamine (382 tiL,
3.18 mniSTiREEtHEN ladtisHbieRuiBntiaty. s qf éestrertuepmiasthehreapped ahdheatedial 110 C

for 20 muBmpBSifigACION Mixiure \f@sépﬁgﬁlo d 1o cool to room temperature, and.partitioned
between etr-lﬁyl acetate (15 %Lg%nd brine O’n\'?@ fé%eca a%légrgﬁ@ Iailnecr}uv@én eﬁf?ggféd nee® iﬁ ethyl
acetate TEBUREY The? lrtsminearsiganiotayseavas difettafver MgSOsandoancentraieddssvacuuo.

The resigiaemias pifi eNELS 1P 13 £9lumn, elyting with.a 5-100% CH3CN
foHa wfied By renerseRhase HRLG (G 3 £9um ag)el% cHecive 8%)@40) 43%

gradient in 10 mM ammonium acetate(aq)) to give the title compound as a

yield). RINR{BOCMPEAIDIMSELE)6!8. 42 8r184) 8. 4t t(ns, [ 2btnES t(sc )25l 8, BHh2.05-1.84

(M, 4H) k@3t 62N M ( % +H)’ xample 5., -
1-[(7-amino-5-methyl ?éfhﬁﬁgo?&%mgﬁl%m%il e%t#%‘fﬁfgly%%%fgﬁ%‘ftablerﬁ%% crgi’ﬁpound
fulg

was prepired Hctordititrthed dieseisscfivedtadExample 4B, $ubstitutimgithedcammescially
availablghdretiaytlrevelohexanatford- & lcyelopentanol used in Example. 4B. 1H NMR (300
MHz, D%lso-de)_es.g (s, 1H), 8.19 (fks?ggg?%{%ég%s%,&ﬁ%,E?E‘éc?ﬁoﬁﬁ}),d%%‘?l. 4 (24§94 75-1.43
(m, 6H)SEIPLe. TpRdBI M S asrs oMz ivEtions Bxaliplpaeatdal(y - aminals: methy ka2, 4jr
zalo[1,5-a]pyrimidipraryaethviy il iletahyeia:2 Liryran:4-Ql. le 6A 4-Ethynyl-tetrahydro-pyran 4
ol A solution of cthgnylmagnesium ch?oriidélaiilr:2 %ﬁgﬁy ﬁ?ﬁir&a%r%%ggg Rﬁfgl Wl%rg(lé’(’} ‘Pn?f‘?@}é ﬁ{;s added
with codlFinCari el RAREH St s 81661 QtiéeT 6t qet-afydrésuipyran-4- one (0.496 g, 5.0 mmol) in
diethyl ether (30Q mkhdropYRELVERAR, M i was stirred at room termperature for 1 h.
Aqueous saturated a_mmgn_ium chlorideg_/ soﬁﬁgﬁﬁ(i%%gi) %vgaﬁétst aiﬁ%%l&égl gﬁ%smé?ﬁﬁ?ét%)%r’acted
with etﬁg}l&;ﬁﬁl}ﬁﬁgj}drﬁlé PTG fa@rsdnupat, encapsulating material, or formulation auxiliary of

any type. Examples of therapeutically suitable excipients include sugars; cellulose and
L5 derivatives thereof; oils; glycols; solutions: buffering, coloring, releasing, coating,
sweetening, flavoring, and perfuming agents; and the like. These therapeutic compositions
can be administered parenterally, intracisternally, orally, rectally, intraveneously, or
intraperitoneally.
Liguid dosage forms for oral administration of the present compounds include
20 formulations of the same as emulsions, microemulsions, solutions, suspensions, syrups, and
elixirs. In addition to the compounds, the liquid dosage forms can contain diluents and/or
solubilizing or emulsifying agents. Besides inert diluents, the oral compositions can include
wetting, emulsifying, sweetening, flavoring, and perfuming agents.
Injectable preparations of the present compounds include sterile, injectable, aqueous and
25 oleaginous solutions, suspensions or emulsions, any of which can be optionally formulated
with parenterally suitable diluents, dispersing, wetting, or suspending agents.  These
injectabie preparations can be sterilized by filtration through a bacterial-retaining filter or
formulated with sterilizing agents that dissolve or disperse in the injectable media.
Inhibition of DGAT-1 by the compounds of the present invention can be delayed by
30 using a liguid suspension of crystalline or amorphous material with poor water solubility,
The rate of absorption of the compounds depends upon their rate of dissolution which, in
turn, depends on their crystallinity. Delayed absorption of a parenterally administered

compound can be accomplished by dissolving or suspending the compound in oil. Injectable
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WO 2(108/134690PCT/U82008/061948 washed with saturated aqueous sodium chloride solution (20
mL), then bingdsehdgd over MgSO4, filtered and concentrated to give POTH _
4-ethynyl-t§¢§hydro-pyran-4-o| as a colorless oil that solidified on standing. ﬁ%ﬁ%@@%@leld).
Example 6B 4- (7-amino-5-methy|[1,2,41triazo|o[1,5-a|pyrimidin-6'-yp_ethyr_1yl]ter.rahydro-2H-pyrgn-_4-oI
The title %ﬁ’fpéﬂﬁbf WA pareauadsofainglte thie prepetdréy deseribediniarmn ptlbe4§ar§6el bggtgg n(g

: ' ' D - 52 (s
Example-eadandasthyaveyciorenianotinseddn bxample 48, H NVR (300 MHz, , :
1H) 8,31 (brs’g 1), 3:89°3.75 (m. 3t1). 3 :?%.51 (. 2k "5 BA PO PR F (RS 31857F 79-1 63
(m ’2 1- 1€jf mg}(@ﬁ}qrnqglglpyf %rg@@@%w can be controlled. Depot injectable formulations

k i : Imidin-6-y1)-2-C -3-yn-2-0l 15Example 7A
4-(7-amine-armetfulbl-a Hiriazelolmsalny EHdin:G vl 2 GySlaReNtybuL:3-yn-2-0l L5Example
2-<(: cIopentylbl_J?C!’>Q%/l,r1-2-04115;r ‘ Tﬁiﬁit%e comg}é%ng wgs pregare%léasccgr%lllrﬁ:é t%n%ﬁeﬁ%c rgré’ _
de ribéﬁﬁ??%ﬁﬁ%héﬁdé‘dﬁﬁﬁ%ng 1-cyclopentylethanone for tetrahydro-4H-pyran4-one used in

E le 6A. 2 ; i et . - )
oo e S erasolor L g atraion of e prsset o glye P
compoulili P piegirad secordist g ase B‘ré@é@J@@@é@@riﬁt@@@%&&mm&ﬁhtmtitmﬁngnExag]glle
7A for liethymdeyslepentangluspdin Bxamplends IFINMR Q%R%%'\f%n )M50-d g(%%? S’%%EH)’ :
(brs, 21-1), 2.50 (s, 3H), 2.17-2.03 (m, 1H), 1.81-1.43 25(m, 8H), 1.46 (s, 3H). ﬁ 86
(M-t-H)cf;"ii:&]é’ﬁ5?&@@-%7@&%évstﬁlﬁétﬁggrﬁ;zéhaQFméldﬁz,Eﬂa]xpymmm%mm@memmaayn-z-ol
The titleyaompeundipsiapared-acearding:io: ea&%?&&d%‘i%}g&%%ﬁ'?% orlr%e%?)%ﬁ‘@&!r?ir%o%%%% .
substituting, the commercially available 2-phenyl-3-butyn-2-of for 1- ethynylcyclopentanol U in

Exampl&ABCRIRTES B0FNILL, PAVSORSY B8 MEN S, Sty 28 ks 2HY, 76ibleht. InT 5 kti@H), 7.39
(t, 1 = 7abdnizingh})ichadSrimrd b Bu18 s ttHkedind (S, 31-1), 1.75 (s, 3H). MS (ESI) m/z 294 (M4-1-1)'.

The present compounds can be micro-encapsulated with one or more of the excipients
discussed previously. The solid dosage forms of tablets, dragees, capsules, pills, and granules

15 can be prepared with coatings and shells such as enteric and release-controlling. In these
forms, the compounds can be mixed with at least one inert diluent and can optionally include
tableting lubricants and aids. Capsules can also optionally contain opacifying agents that
delay release of the compounds in a desired part of the intestinal tract.

Transdermal patches have the added advantage of providing controlled delivery of the

20 present compounds to the body. Such dosage forms are prepared by dissolving or dispensing
the compounds in the proper medium. Absorption enhancers can also be used to increase the
flux of the compounds across the skin, and the rate of absorption can be controlled by
providing a rate controlling membrane or by dispersing the compounds in a polymer matrix
or gel.

25 The compounds of the invention can be used in the form of pharmaceutically
acceptable salts, esters, or amides derived from morganic or organic acids. The term
“pbarmaceutically acceptable salts, esters and amides,” as used herein, include salts,
zwitterions, esters and amides of compounds of disclosed herein which are, within the scope
of sound medical judgment, suitable for use in contact with the tissues of humans and lower

30 animals without undue toxicity, irritation, allergic response, and the like, are commensurate
with a reasonable benefit/risk ratio, and are effective for their intended use.

Pharmaceutically acceptable salts are well-known in the art. The salts can be

prepared during the final isolation and purification of the compounds or separately by
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WO 2008/134690PCT/US2008/061948 Example 9 _
4-(7-amino-§-asiyil.&dltriazolo[1,5-a]pyrimidin-6-y1)-1 1 _1 *flu.oro-2-phenylb;Jt-B-yn-Z- ol StJhe title
compound was prepared according to the procedures described in Examplé?ﬁg,iﬁﬂﬁgﬁ’ﬂmmgd% he
commercially available 1,1,1-trifluoro-2-phenyl-3-butyn-2-ol for 1- ethynytcyclopentanol used in

Example'8&:11E- FNNRG300UAIE IDMSaif)S 8489 4$u1ﬂaaale76aaE§1(SRa )isgn?gﬁze?aﬁ@m%'r&he
- s : ESI) m/z 348 (M-(H)4. 10Example ] _
&iﬂrﬁf&ﬁﬁ%ﬁ%ﬁ r?é%%)lc? 1,§5t:éé]d[f)s r?@m?é?h?é‘iéi‘i?%%-ﬁﬁm}ﬁ ey Risuifate, _bur_mtaﬁe
O o pep e toetroneduresideseio ot s iade
i ' -dip 2- n-1-ol for 1- ethynylc ‘ :
L N o, SHES ) BB TV s pereiH s oW e T seien, M, 6H),

) " PBEISIBHICNIS (E DL )iz BaG MU haampl8ctdiifate, 3-phenyipropionat
Q;?fggﬁ@%mﬁifﬁ m;@lo (-%Ig%rimidin -6- 1)-1-phenylg.ro§-2-ycn-l£ol Zeisweg tle C?’@ﬁ‘.pﬁ“”d
was prehp?fred according @ the procedures GesScribedn é%ffﬁi?he @ %@ﬁWﬁngm@WﬂmgéaMyH
608 (3,02 B iz 1) £ 6 (31 1L 40 S0 slesn s ooy, cuai
IL 6(3-cHgstoD- YA Bantethgifit:2sdtiiaz olafh:a: almyimidips T -aingpy1, i tifle, cempou

epaied A i i [ le 4B, substituting the ‘commercially
w r e ACH i e procedures described in Examp )
a\/aﬁlgble 3-cyc|6ﬁ§§%%ﬁ$§r%%or 1- 30ethynylcyclopentanol used in Example 4B. LH NMR (300

MHz DM5O_d6§a§1g_q¢d'(§9&Heﬂts can be prepared during the final isolation and purification of the

present compounds by reaction of a carboxyl group with a suitable base such as the

hydroxide, carbonate, or bicarbonate of s metal cation such as lithium, sodium, potassium,

calcium, magnesium, or aluminum, or an organic primary, secondary, or tertiary amine.
15 Quaternary amine salts derived from methylamine, dimethylamine, trimethylamine,

tricthylamine, diethylamine, ethylamine, tributlvamine, pyridine, N,N-dimethylaniline, N-

methylpiperidine, N-methylmorpholine, dicyclohexylamine, procaine, dibenzylamine, N N-

dibenzylphencthylamine, I-ephenamine, and N.N'-dibenzylethylenediamine,

ethylenediamine, ethanolamine, diethanolamine, piperidine, piperazine, and the like, are
20 contemplated as being within the scope of the present invention,

The term “pharmaceutically acceptable ester,” as used herein, refers (o esters of
compounds of the invention which hydrolyze in vivo and include those that break down
readily in the human body to leave the parent compound or a salt thereof. Examples of
pharmaceutically acceptable, non-toxic esters of the invention include C,¢ alkyl esters and

25 Css cycloalkyl esters, although C, 4 alkyl esters are preferred. Esters of the compounds of
the invention can be prepared according to conventional methods, Pharmaceutically
acceptable esters can be appended onto hydroxy groups by reaction of the compound that
contains the hydroxy group with acid and an alkylcarboxylic acid such as acetic acid, or with
acid and an arylcarboxylic acid such as benzojc acid. In the case of compounds containing

30 carboxylic acid groups, the pharmaceutically acceptable esters are prepared from compounds
containing the carboxylic acid groups by reaction of the compound with base such as
tricthylamine and an alkyl halide, alkyl triflate, for example with methyl iodide, benzyl

iodide, cyclopentyl iodide. They also can be prepared by reaction of the compound with an



8.27 (brs, 2H), 2.43 (d, 1=6.8 Hz, 2H), 1.89-1.50 (m, 5H), 1.34-0.99 (m, 6H). MS (ESI) miz 270 (MH)-.

Example &3 s(ézam0@-5-methyl [1,2,4]triazolo [1,5-a]pyrimidin-6-y1)-1-cw@g§§@é{§7§ﬁm§ny
Iprop-2-yn- 1-01 5 Example 13A 1-cyclopropyl-1-phenylprop-2-yn-I-ol Thg tI'F|e compound was
prepared according to the procedures described in Example .~ 6A, _substltytlng ) .
cyclopr8p (Mﬁ)wﬁﬁﬁ%ﬁg W@&@n%@%@ﬁ?%@&?@% its FOER@Afe BAVERAgle 13B
3-(7-anﬁﬂ@da'rmgtba/ﬂbbe%cﬂx}taaac§9&b,5@@%{8d‘uﬂc@-yl)-1-cycl0|9ropy_l-l-phenyllprog-Z-yQ- 1-ol 15The
title compound was prepared according to the procedures described in Example 4B, substituting
Example 13A(J1L“é{?vel’-‘8‘ﬁﬁ]y 6%%%%%{ GSETPIAEAMple 485 M9 MR (B0 0N L OMBE0EB) 8 8.47

(S, 1H) 282 4lysthtihy Enfidn d68 e, 261 ahtfofis /it e 7, 3001 bbb Mild S8R furd =75 Hz, 1H),
2.61 (s, H), 2.71 (m, 2H). MS (ESI) rniz 320 (M+H) 20 Example 14

6-[ 4m£ﬂ?¥§ﬁ%§%‘ééfﬁ%ﬁ%ﬁz RSAAISY D Blo R BriramHE7-Brrimée forrrelé& esmpound
was prepafediaceotding.to thecpiseirasmdeseibed ibkxample ABisHRaIING mmonia, C) »
1-ethyn3/ul(ﬁ-r}yg&gg&y?&%ﬁe&ngﬂfg ré. lfﬂc]i}l/ani%%y%le%grelgé?yr’]Ozlnl{isdee% Igrgxggj e!"?ed. Amides of the
compounds of the invention, can be prepared according to conventional methods.
Pharmaceutically acceptable amides can be prepared from compounds containing primary or
10 secondary amine groups by reaction of the compound that contains the amino group with an
alkyl anhydride, aryl anhydride, acyl halide, or aroyl halide. In the case of compounds
containing carboxylic acid groups, the pharmaceutically acceptable esters are prepared from
compounds containing the carboxylic acid groups by reaction of the compound with base
such as tricthylamine, a dehydrating agent such as dicyclohexyl carbodiimide or carbonyl
15 diinidazole, and an alkyl amine, dialkylamine, for exampie with methylamine, diethylamine,
piperidine. They also can be prepared by reaction of the compound with an acid such as
sulfuric acid and an alkylcarboxylic acid such as acetic acid, or with acid and an
arylcarboxylic acid such as benzoic acid under dehydrating conditions as with molecular
sieves added. The composition can contain a compound of the invention in the form of a
20 pharmaceutically acceptable prodrug.

The term “pharmaceutically acceptable prodrug” or “prodrug” as used herein,
represents those prodrugs of the compounds of the invention which are, within the scope of
sound medical judgment, suitable for use in contact with the tissues of humans and lower
animals without undue toxicity, irritation, allergic response, and the like, commensurate with

25 arcasonable benefit/risk ratio, and effective for their intended use. Prodrugs of the invention
can be rapidly transformed in vivo to a parent compound of the invention, for example, by
hydrolysis in bicod. A thorough discussion is provided in T. Higuchi and V. Stella, Pro-
drugs as Novel Delivery Systems, V. 14 of the A.C.S. Symposium Series, and in Edward B.
Roche, ed., Bioreversible Carriers in Drug Design, American Pharmaceutical Association and

30 Pergamon Press (1987).

Disorders that can be treated or prevented in a patient by administering to the patient,
a therapeutically effective amount of compound (or pharmaceutical salts, prodrugs, or salts of

prodrugs thereof) of the present invention in such an amount and for such time as is necessary
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254B.NMR (300 MHz, DMS0-46) 6 8.52 (brs, 2H), 8.50 (s, 1H), 7.63 l(d,llg 9.2 Hz, 2H), 6.99 (d, I= 9.2
, 2H), 3. 1 (s, 3H). MS (ES1) raiz 280 (M+H). Examp e _

g-z(7-arr)1inoggféﬁ%m[sﬁzg,%@triazolo[ 1 ,5-a]pyrimidin-6-y1)-1,1-bis(4-chloropH&r/&sriAaiAg01 -ol |
Example 15A 1,1-bis(4-chlorophenyl)prop-2-yn-1-ol The title compound was prepared according
to the prittitie e dBsc s meathplel Bﬁ‘-\,tgubsf'rlthntmgduiﬁééﬂ;h?le{?pﬁegygt)ﬂ?ﬁﬁlﬁnﬁ@rto a
tetrahyde#Hdranr sedy e §A, pExample 15B.3-(7-ao0-5-methyl[1,2,
aez{)?o[{,éga] yrimig%%?p%ﬂ,l%@ '4-chIo@opﬁ%nﬁfﬁ%ﬁ%e%-e%ﬁt ve &ﬁ&ﬁ&‘l@%@nﬁb&fﬁﬂ%éﬁ
preparea@é%(‘iﬁﬁn@% @ proéetharesabe dritved ini ixaatiple ABicabhstisuting Fxamalerbomiar
L ethyryicigoemenc el EXETVIE A%, 16t MR IGO0 Mt DMSD.46) 26,47 (. 11 6.1 (ore
2H), 7.64 (d, J= 8.8 Hz, 4H). 7.43 (d, .92 8.8 Hz, aH1), T T2{bra " *PaRTE G IfMe eanthiz 424
(M I‘i;-HI. @%p?g i@@fﬁw&ﬁmd@@immﬁﬂi&@hﬁm |Eﬂdﬁ%ﬂey1‘c}ybriiyd of the éitisor'[(i(')e{i‘] éhe

' 1.5- din:{4an he titl ound was. prepared accor ling
)p[rloget]giggeég[sﬁ b%élg )llrégéifag}h%?e %?%%;’?Sé'ggﬁtﬁit%ngp }8(!;& p? h&RVIED Pé%‘%—;%@ﬂiﬁ}ﬁgrp%hﬁée(ﬂp F.Ié‘ﬁdre(.j as
describedSi¥EnEeamaH 86 TbubRs- MEgodisy Qﬁ;‘ﬁh’ﬁ)omimutlgwliﬁmg @fgadﬁéi&fé%%ig)n g%@%glgpflal_'?%
-492) f viRyieycC i 48, 'H NMR (30 z, DMSQO
7%89?7%%1(1?%{% , 7.?%§$¥%%§:§%§2§%ﬁ ° ﬁiﬁf’%egﬁ’?“f%% ?#%ﬁ%}’é‘f@-ﬁ?%%{%@%), 2.60
(s, 3H). MSYELP M B4 PM+H)*. Example 17

3-(-amino-5-meihidid 24 ragl A b-alpyHmidin-Sail:(d;methyle %gr}lee)ég!;gé%f-to inhibit the

action of DGAT-1 in single or divided doses can be i amounts, for example, from about 0.01

to 50 mg/kg body weight. In a more preferred range, compounds of the present mvention

inhibit the action of DGAT-1 in a single or divided doses from about 0.05 to 25 mg/kg body

weight. Single dose compositions can contain such amounts or submultiple doses thereof of

15 the compounds of the present invention to make up the daily dose. In general, treatment

regimens include administration to a patient in need of such treatment from about 1 mg to
about 1000 mg of the compounds per day in single or multiple doses.

The compounds identified by the methods deseribed herein can be administered as the

sole pharmaceutical agent or in combination with one or more other pharmaceutical agents

20 where the combination causes no unacceptable adverse effects. For example, the compounds

of this invention can be combined with anti-obesity, or with known antidiabetic or other

indication agents, and the like. Thus, the present invention also includes pharmaceutical

compositions which are made of a therapeutically effective amount of a compound identified

by the methods described herein, or a pharmaceuticaily acceptable salt thereof, a

25  pharmaceutically acceptable carrier, and one of more pharmaceutical agents as disclosed

hersinabove.

Examples

30 Example 1
6—[(4-aminophenyi)ethynyi}—S-mcthyI{ 1,2 4}triazolo[1,5-a}pyrimidin-7-amine
The title compound was prepared according to the procedures described in Example

4B, substituting the commercially available 4-ethynylaniline for I-ethynyleyclopentanol used

44



p h eny Iprop-2-yn-1-ol 25 Example 17A 1-(1-methylcyc lohexyl)-1-ph enylprop-2-yn-1-0l The title

compound@gyasepsapaied according to the procedures described in Exampig-rBhsadashiuting
(1-methyl-cyclohexyl)-phenyl ketone (prepared as described in Rouzaud, J. 30et al.; BSCFAS; Bull.

Soc. Chim, Fr.; FR: 1965, 2030-2037) for tetrahydro-4H-pyran 4 one used in Example 6A. Example
17B 3- (PO R dkhy I VBR300 Rz A ndelirfidhy §) (- By iyl iy 140L(d, o =

phenylrensg:ynaiol 87 g tlecompound was ﬁS?sP%ﬁE aseording 1 iae prgpedyresdescribed in
Example 4B, substituting Example 17A for 1-ethynylcyclopentanol used in Example 4B. 'H NMR (300

MHz, DE8Ld6) 68.47 (s, 11-1), 8.20 (brs, 2H), 7.63-7.56 (m, 2H), 7.42-7.23 (m, 3H), 2.65 (s, 3H),
1.74-1.46 (m, 4H), 1.46-0.90 (m, 6H), 0.93 (s, 3H). MS (ES1) rrik 376 (M+H) . 10Example 18
3-(7-amino-5-methyl[1,2,4]triazolo[1,5-a]pyrimidin-6-y1)-1-(3,4'-dichloro-1,1'-biphenyl-4-
yl)érop-z-yn-l-ol Example 18A 151-0 ,4'-dichietéBipkehy1-4-yl)prop-2-yn-l-ol The title compound

was prepared acerdinghipthem 9@Eﬁ%ﬁ'ﬁz’%{?ﬂ@%@tﬁﬁﬁ%@ﬁ%‘%ﬁ%ﬁﬂ@ﬁ‘i@%‘&%e
3,4'-dichlorobiphenyl-4-carboxaldehyde (prepared as described in W02001039773A1) for
tetrahydro-4H%§@éﬁi@19@ﬁ@%&Wﬁ%§ﬁ%¢éﬁ BACrOmmple wepsdures described in Example

4B, substituting the commercially available ethynylcyclohexane for 1-ethynylcvelopentanot
used in Example 4B. THNMR (300 MHz, DMSO-de) 6 8.47 (s, 1H), 8.26 (brs, 2H), 2.79-

10 2,69 (m, 1H), 2.52 (s, 3H), 1.93-1.81 (m, 2H), 1.63-1.77 (m, 2H), 1.64-1.28 (m, 6H). MS
(ESI) m/z 256 (M+H)",

Example 3
S-methyl-6-(4-phenylbut-1-yny1){1,2,4 triazolo[ 1,5-a]pyrimidin-7-amine
15 The title compound was prepared according to the procedures described in Example
4B, substituting the commercially available but-3-ynylbenzene for 1-ethynyicyclopentanol
used in Example 4B. 'H NMR (300 MHz, DMSO-ds) § 8.40 (s, 1H), 8.12 (brs, 2H), 7.35-
7.29 {m, SH), 2.97-2.88 (m, 2H}), 2.86-2.78 (m, 2H), 2.39 (s, 3H). MS (ESI) m/z 278 (M+H)",

20 Example 4
1-[(7-amino-5-methyl[1,2,4Jtriazolo[ 1,5-a]pyrimidin-6-yDethynyl]cyclopentanol

Example 4A
6-i0do-3-methyl-[ 1,2,4}triazolio] 1,5-ajpyrimidin-7-amine
25 To a stirring mixture of 3.05 g (20.4 mmol) of 3-methyl[1,2 4]triazolo[1, 5-
alpyrimidin-7-amine (prepared as described in Kano; Makisumi; Chem. Pharm. Bull.; 6;
1958; 583, 585) in 50 ml. of acetic acid at room temperature was added Nal (3.2 g, 21.5
mmol). Chloramine-T trihydrate (6.0 g, 21.5 mmol) was then added portion wise. The
resulting mixture was then stirred for 1h at room temperature. Most of the organic solvent
30 was removed on a rotavap. The mixture was taken up in 40 mL of CH:CN and filtered. The
solid collected was washed with diethy! ether and dried in vacuum oven to give the title

compound as a light yellow solid (4.93 g, 88% vyield).
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-(7-amino-5-methyl[1,2,4]triazolo[1,5-a]pyrimidin-6-y1)-1-(3,41-dichloro-1,11-biphenyl-4- _ _
SI)(gr(?pr)r-uer%%%{Ig 4@}; title corE1pound was prepared according to thg plri—gcedur@e}sﬂﬁ([jg;s:ﬂgz;gbl\(le'\c/lI ;{n
Example 4B, substituting Example 18A for 1-ethynylcyclopentanol used in EXarif -4H L
25(300 MHz, DMSO-d6) 6 8.47 (s, 1H), 8.30 (brs, 2H), 7.68-7.60 (m, 4H), 7.46-7.39 (rln, o ), 7. :
1H), 2.56 (s, 3H). MS (ESI) m/z 424, 426, 428-(MsA14 B Example

-(7-amino-5- > Al 5-ajpyrimidin-6-y1)-3-(1,11-bipheny1-4-y1)-4,4- |
éé;iggwﬁpirﬁm%éoégﬁnﬁgﬁga : aizﬁ(gﬁwi;’/ -ﬁ@%’)’-‘ﬂ%ﬁ‘&.‘rﬁé’ﬁ%@ﬁb&‘ﬁlk @%taﬁlﬂl The title
compound washiépaledhcsHiding iethemdeddsiepteseibeshirRmpleeArsuRsiiuting

& nbhen sl aR0g eSS AR AGT e Tl Yuaka o e T Yot ol

Chem. Soc. Jpn.; 63: 3; 1890; 856-866 rt'etraWd"r&-% LV g
19551—(1-1£ﬂ1£d-5’%éﬁ¢9ﬁ1%m@4neiamm@aénwmmmnghmmm@%ma#«.}go me
dimethylpg@%%gliié% frieth gggnteﬂgfg?@;%p?glwamrepared a(;cordlr]g to thg procedures escrlMeR
in Example 104B, ‘substituting Exanple or VIERIBAR A trseantiativaikiple 4B. 1I-1 N

(300 Mi32¢DMSOL) 845 (sphl) 8L es, ) G7:T4%. 63 dih, EHl) LAV Tl ) 619

-1), 2 H),,1.05 (s, 9H). MS (ESI) m/z 412 (Mi-H1'. Example 20 15methy )
i.l(%m‘%?%%?féﬁ‘e’% ?/]ffifé’,gj]f? 5z%%fif‘(39516§}ﬁﬁa #iA-BEA YR BeoxgeD-plhehglvtatd( 15 mL) and

brine (10 mL). The aqueous layer was extracted once with ethyl acetate (15 mL). The

10 combined organic layer was dried over Mg504 and concentrated in vacuuo. The residue was
purified by reverse phase HPLC (C-18 column, eluting with a 5-100% CHACN gradient in 10
mM ammonium acetatey, ) to give the title compound as a white solid (140 mg, 43% yield).
'"H NMR (300 MHz, DMSO-ds) 8 8.42 (s, 1H), 8.14 (brs, 2H), 5.36 (s, 1H), 2.51 (s, 3H),
2.05-1.84 (m, 4H), 1.83-1.62 (m, 4H). MS (EST) m/z 258 (M+H)".
15 '
Example 5
I-[(7-amino-5-methyl[ 1,2 4Jtriazolof 1 S-a]pyrimidin-6-yl)ethynyl]cyclohexanol
The title compound was prepared according to the procedures described in Example
4B, substituting the commercially available 1-ethynyl-1-cyclohexanol for 1-
20 ethynylcyclopentanol used in Example 4B. 'H NMR (300 MHz, DMSO-dg) 8 8.43 (s, 1H),

8.19 (brs, 2H), 5.53 (s, 1H), 3.29 (s, 3F). 1.96-1.83 (m, 2H), 1.75-1.43 (m, 6H), 1.29-1.10 (m,
2H). MS (ESI) m/z 272 (M+H)".

Exampie 6

25 4-{(7-amino-5-methyl[1,2,4}trlazolo[ ] S-alpyri midin-6-yl)ethynyljtetrahydro-2H-pyran-4-ol

Example 6A
4-Ethynyl-tetrahydro-pyran-4-ol
A solution of ethynylmagnesium chloride in tetrahydrofuran (0.5 M, 12 ML, 6.0
30 mmol) was added with cooling in an ice-water bath to a solution of tetrahydro-4H-pyran-4-
one (0.496 g, 5.0 mmol) in diethyl ether (300 ml.) dropwise over 15 min. The mixture was
stirred at room termperature for 1 h. Aqueous saturated ammonium chloride solution (10.0

mL) was then added and mixture extracted with ether (2x20 mL). The cther layers were
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ynoate Example 20A methyl 2-hydroxy-2-phenylbut-3-ynoate 20The title compound was prepared
according tevthespspaeghsres described in Example 6A, substituting methyl %%r%[%ggggém(?ltgLﬁgor
tetrahydro-41-1-pyran 4 one used in Example 6A. Example 20B methyl

4-(mino-5-methyl[1,2 4]triazolo[1,5-a]pyrimidm-6-y1)-2-hydroxy-2-phenylbut-3- 25ynoate The title
com pouﬁ"da[%ﬁg BF&W%MHW%QH@%%@@%%N el rirE thenplerdBin sibdtitdting:Example

20A for MeHynyitysiepaniangtusesdn mple A Hz, DMSO-d6) 6 8.45 (s,.1H), 8.20
(brs, 2H), 7.75:7.22 (m, 5H), 3.68 638 3H), 2.58 (s, 3H), n{}s g%ﬁ'\érﬁ/’?%%% E’(l\?ﬁﬁf))ﬁ’%gﬁ'éé& ple 21 N-
{1-[(7-anhﬁto§%1-1f¢1‘§ﬁf£ﬂliﬁf‘ﬁ@fﬁ&z cﬁﬁ,%-g?p%lor/ﬁﬁiélﬁ)&ypethynylIcyclohexyl }-3-
chlorobenzenesulfonamide WO 2008/134690PCMS2008/061948 Example 21A

3-chloro-N-(1-ethynylcyclohexyl)benzenesulfonamide To a solution of 1-ethynylcyclohexanamine (40
mg; 0.32 mmol) in CH2CI2 was added 5 trietRyrinitHed%8 mL, 0.48 mmol), followed by

3-chlorolenizenaswfonykehignde (68.24n0; .32 A ythe mixture was partitioned
between ethyl acetat ang{%ﬁ?\l aq.qg%l. EJI'TFZ:% org%%%ﬁa?%%ﬁ%%%ﬁ@g 9!@%@%‘,"%?%3& dried
over Na2S04, %é%l%tFQf@H%f\?a%’aaafﬁ?@‘%wxﬁ@&mb@@mwmmwmmi(gﬁm@p%% yield).

4B, substituting Example 6A for I-ethynylcyclopentanol used in Example 4B. "H NMR (300
MHz, DMSO-ds) 8 8.52 (s, 1H), 8.31 (brs, 2H), 3.89-3.75 (m, 2H), 3.63-3.51 {(m, 2H), 2.54
10 (s, 3H), 2.10-1.89 (m, ZH), 1.79-1.63 (m, 2H). MS (ESHy m/z 274 (M+H)".

Example 7
4~(7-amino-5-methyl[ 1,24 triazolof 1 ,>-a]pyrimidin-6-y1)-2-cyclopentytbut-3 ~yn-2-0l

15 Example 7A
2-cyclopentylbut-3-yn-2-ol
The title compound was prepared according to the procedures described in Example

6A, substituting 1-cyclopentylethanone for tetrahydro-4H-pyran-4-one used in Example 6A.

20 Example 7B
4-(7-amino-5S-methyl[1,2,4]triazolo[ 1,5 ~a]pyrimidin-6~yi)-anyclopentylbut-3-yn-2-01
The title compound was prepared according to the procedures described in Example
4B, substituting Example 7A for I-ethynylcyclopentanol used in Example 4B. 'TH NMR (360
MHz, DMSO-ds) 6 8.47 (s, 1H), 8.21 (brs, 2H), 2.50 (s, 3H), 2.17-2.03 (m, 1H), 1.81-1.43
25 (m, 8H), 1.46 (s, 3H). MS (EST) m/z 286 (M+H)".

Example §
4-(7-amino-5-methyl[1,2,4}triazolof 1 S-ajpyrimidin-6-y1)-2-phenylbut-3-yn-2-0l
The title compound was prepared according to the procedures described in Example
30 4B, substituting the commercially available 2-phenyl-3-butyn-2-ol for 1-
ethynyicyclopentanol used in Example 4B. '"H NMR (300 MHz, DMSO-ds) 8 8.45 (s, 1H),
8.26 (brs, 2H), 7.67 (d,J = 7.5 Hz, 2H), 7.39 (t, J= 7.5 Hz, 2H), 7.28 (m, 1H), 6.16 (s, 1H),
2.54 (s, 3H), 1.75 (s, 3H). MS (ESI) m/z 294 (M+H)",
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10Example 21B N- {1-[(7-ao-5-methyl[1,2,4]triazolo[1,5-a]pyrimidin-6-y1llethynyl)cyclohexy 3-
chlorobenzengsuéonaraide The title compound was prepared according to the procedures
described in Example 4B, substituting Example 21A for 1-ethynylcyclopent df H%%’W@%%ple 4B.
tH NMR 15(300 MHz, DMS0-4) 6 8.47 (s, 1H), 8.17 (s, 1H), 7.80-7.28 (m, 4H), 2.26 (s, 3H), 2.11-1.99
(m, 2H), 1.79-1.38 (m, 6H), 1.32-1.10 (m, 2H). MS (ESI) m/z 445 (MHI. Example 22
N-{4-[(7-amino-5-methyl{l 2 Thriazolo[1,5-a]pyfmid -669yDethynyIipheny1{-N1-(3- 20chlorophenyl)urea
To a stirred solution of Example 1 (10 rgl? 0.038 mmol) in 1.0 mL of CH3CN was added
3-chlorophisARRSsCyARERE (b44Tigabd 6. fritioryiariditrie iy lairiiieu(d tibroa 0pFemymiel). SThe-Tesulting
mixture was stirred for over night at room temperatyre. The resulting mixture was purified by reverse
phase HPLC (C-18 pPIumn, eluting with a 5-100% CH3CN 25gradient in 0.1% trifluoroacetic acid) to
the title compoUie BSGHEOARABREAEEIE aeirdale (B Bingy P17 S yidloys MSHRSH /2 Ak6ALS (M+Hy.
Examples83s(1Rdiires - aminfer-meiyiihdaliriazolod, 2:alpyrimidin-6yHetynyl]-1,7,7-
30trimethylbicyclo[2.2.11heptan-2-ol gxample 23A° LR PR Bliye: ”Oy%r])"
(1R,4R)%31 opETTtHEthildiavons(2 281 THeptdR- 2360 WB-20085K34690RAT/SPANS/061948
The titlecompoung was_prepated gecording to the procedures r'?be@' Example 6A, substituting
()-camphor for tetrghydro-4H%§§ran-§Zl-dne u'secggﬁﬁ %ﬁzrﬁgﬁg §A§i§i§\% gbé“/az 348 (MH) .
10 Example 10
3+(7-amino-5-methylf1,2,4]triazolo[1 »3-ajpyrimidin-6-yl)-1,1-diphenylprop-Z-yn-1-ol
The title compound was prepared according to the procedures described in Example

4B, substituting the commercially available 1, 1-diphenyl-2-propyn-1-ol for 1-
ethynylcyclopentanol used in Example 4B. 'H NMR (300 MHz, DMSO-ds) 8 8.48 (s, 1H),

15 8.28 (brs, 2H). 7.68-7.62 (mm, 2H), 7.47-7.21 (m, 6H), 7.04-7.00 (m, 1H), 2.59 (s, 3H). MS
(ESI) m/z 356 (M+H)",

Example 11
3-(7-amino-5-methyl[1,2,4}triazolo[ 1,5-a]pyrimidin -6-yl)-1-phenylprop-2-yn-1-ol
20 The title compound was prepared according to the procedures described in Example
4B, substituting the commercially available l-phenyl-2-propyn-1-ol for 1-
ethynyleyclopentanol used in Example 4B. 'H NMR (300 MHz, DMSO-d;) 6 8.43 (s, 1H),
8.28 (brs, 2H), 7.60-7.55 (m, 2H), 7.44-7.36 (m, 3H), 7.34-7.27 (m, 1H), 6.08 (d, /= 6.1 Hz,
1H), 5.68 (d, /= 6.1 Hz, 1H), 2.50 (s, 3H). MS (ESI) m/z 280 (M+H)".

T Oy

6-(3-cyclohexylprop-1-ynyl)-5-methyl[ 1 2.4]triazolo[1,5-a]pyrimidin-7-amine
The title compound was prepared according to the procedures described in Example
4B, substituting the commercially available 3-cyclohexyl-1-propyne for 1-
30 ethynyleyclopentanol used in Example 4B. 'H NMR (300 MHz, DMSO-d;) 8 8.47 (s, 1H),

8.27 (brs, 2H), 2.43 (d, J = 6.8 Hz, 2H), 1.89-1.50 (mn, SH), 1.34-0.99 (m, 6H). MS (ESI) m/z
270 (M+H)".
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5( I R,4R)-2-[(7-a0-5-methyl[1,2,41triazolo[ | ,5-ajpyrimidin-6-yl)ethyny1]-1,7,7-
trimethylbicyglolggkIfgptart-2-of The title compound was prepared according to the procedures
described in Examgé)le % substituting Example 23A for 1-ethyny|cyclopentgpﬁ%ilvgég%’%ﬁggg%ple 48.
11-1 NMR (300 MHz, DMSO0-6/6) 8.43 (s, 1H), 8.23 (brs, 2H), 5.55 (s, 1H), 2.50 (s, 3H), 2.50 (s, 3H),
102.24-2.14 (m, 2H), 1.96-1.83 (m, 3H), 1.78-1.63 (m, 3H), 1.54-1.41 (in, 2H), 1.20-1.09 (m, 2H), 1.08
(s, 3H), 0.93 (s, 3H), 0.86 (s, 3H). MS (ESI) rq%;{é}gglél\{lgji-H)-. Example 24
(1Z)-243-(7-amino-5-methyl§,2,4 trjazolo%,5-a]py_rlrr_1i(_:iin-6-ypprop-2-yny1]-4-tert-
15butylcy AR ARoHEEHRE BxtiFise b h (2R a2l (propctepryijdytiphexdnatie-gxime A
mixture of 4-tert-buty1-2-prop-2-ynyl-cyclohexanong;(50 mg, 0.26 mmol) (prepared 20as described in
Dufcy, P.; Bull_ Soc. Chin. Fr.; 1968, 4653-4662) in 1.0 mL of ethanol was refluxed with
hydroxylamine hydrochloride (25 mg, 0.36 mmol) and pyridine (0.25 mL, excess) for 3h. The mixture
was then allowed to cool to room temperaturgﬁ%ggfggoned between ethyl acetate and 3N ag. HC1.
The organic layers were washed with saturated aqueous sodium chloride solution, dried over MgSO4,
filtered and concentrated to give theY5tREa Compstiyraaraight rellow solid (50 mg, 93% yield).

Example 248 (YEY 843 niymune-ump oyl AlARRIod ayEmidin GYdRrop Syl drtert

butylcyclohexanone oxime 30The title compound was prepared according to the proce u?(}ées described
in Exa “iiégﬁgﬁﬁé?ﬁlfﬁ’ﬁlj)@'%ﬁ?@WNW@@@F‘W@M@@T@@Mﬂsadliﬁmﬁxamtéi48. 1H NMR
(300 MHZ:MS@Ad6) 88.42 (s, 1H), 8.15 (brs, 2H), 3.02-2.90 (m, 1H), 2.80-2.69 (m, 1H), 2.50 (s, 3H),
2.60-2.22 (m, 2H), .93-1.79 (m, 1H), 1.66-0.95 (m, 3H), 0.87 (s, 91-1). MS WO
2008/134690PCUUS2008/061948

Example 13B
3-(7-amino-5-methyl[ 1,2,4)triazolo[ 1 -5-a]pyrimidin-6-yl}-1-cyclopropyl-1 -phenylprop-2-yn-
t-ol
15 The title compound was prepared according to the procedures described in Example
4B, substituting Example 13A for 1-ethynyleyclopentanol used in Example 4R. '"H NMR
(300 MHz, DMSO-dg) 5 8.47 (s, 1H), 8.30 (brs, 2H), 7.74-7 68 {(m, 2H), 7.44-7.37 (m, 3H),
7.35-7.27 (m, 1H), 6.69 (t,.J = 7.5 Hz, 1H), 2.61 (s, 3H), 3.63 (t, /= 6.4 Hz, 2H), 2.71 (m,
2H). MS (ESD) m/z 320 (M+H)".
20
Exampic 14
6~[(4-methoxyphenylethynyl]-5-methyl[1 2 4ltriazolo[1,5-alpyrimidin-7-amine
The title compound was prepared according to the procedures described in Examnple
4B, substituting I-ethynyl-4-methoxybenzene for I-ethynylcyclopentanol used in Example
25 4B.'H NMR (300 MHz, DMSO-ds) 8 8.52 (brs, 2H), 8.50 (s, 1H), 7.63 (d, J = 9.2 Hz, 2H),
6.99 (d,.J= 9.2 Hz, 2H), 3.80 (s, 3H), 2.61 (s, 3H). MS (ESI) m/z 280 (M+H)".
Example 15

3-(7-amino-5-methyl[1,2,4Jtriazolo[ 1 ,S-alpyrimidin-6-y1)-1,1 ~bis(4-chlorophenyl)prop-2-yn-
30 1-0l

Example 15A
1,1-bis(4-chlorophenyl)prop-2-yn-1-cl
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(ESI) m/z 355 (M+H)1. Example 25 4-(7-amino-5

ethyl[1,2,4 krigzedglikGeal pyrimidin-6-y1)-2-(4 sopropyl-2- 5methylcyc|oper%;¥]%put-3- n-2-0l Example
25A 2-(4-isopropyl-2-methyleyclopentyl)but-3-yn-2-0I The title compou WAL {%ﬁﬁg‘%d
according to the procedures described in Example 106A, substituting

1-(4-isopropy1-20mits feyBiepeftyhervantisd psrepdircdathdasoribbdn RegebeAieEatBpit Soc.
Chim. FeA2:bs8930:303-for AH- -one in{Example 6A. Example 25B
154-(7- mino-5-meth§[1,é,4%3%)%%%%?%&%%%3%3@%gg%)aﬁ%%_om i
methylc%%ﬁ’é’ﬁeiyﬁpabut-S-yn-z-Ol The title compound was prepared according to the procedures
described in Example 4B, substituting Example 25A for 1-ethynylcyclopentanol used in Example 4B.

1H IN1AR (300 MHz, DMS046) 88.46 (s, 11-1), 8:22 (brs, 2H), 5.40 (brs, | H), 2.50 (s, 3H), 2.14-1.97
20(r5n, | H), 1.85-1.54 (m, 3H), 1.43 (s, 3H), 174@uerig {## 3H), 1.10&1.08 (s, 3H in total), 0.88 (s, 3H),

0.85 (s, 3H)-MSHESEnz 342 MMAEDLERMAIE 2Bdin-6-y 1 MEIWs( 4. N
3-(7-aminkg-S-methyI{l,%t?iazgpng ,5-a][p;§ﬁr%ﬁ%{?§i?-f-B’%&";}%}I&’Sﬁ2‘3-%?3?;%’3’/’1?0%%‘%@@’{8 Example

26A methyl 2-(1-phenylprop-2-ynyloxy )acetate 1-ol
The title compound was prepared according to the procedures described in Example

4B, substituting Example 15A for I-ethynylcyclopentanol used in Example 4B. 'H NMR
16 (300 MHz, DMSO-ds) & 8.47 (s, 1H), 8.31 (brs, 2H), 7.64 (d,J= 8.8 Hz, 4H), 742 (d, J= 8 %
Hz, 4H), 7.12 (brs, 1H), 2.56 (s, 3H). MS (ESI) m/z 424 (M-+H)Y".

Example 16

5-methyl-6-(3-morpholin-4-y1-3-phenylprop-1 -yayD1,2,4}triazolo[1,5-a]pyrimidin-7-amine
15 The title compound was prepared according to the procedures described in Example

4B, substituting 4—(1-phenyi—prop»Z—yny1)~morph01ine (prepared as described in Ahn, Jin

Hee; Joung, Meyoung Ju; Yoon, Nung Min; J. Org. Chem.; EN; 64; 2; 1999; 488 — 492) for

1-ethynylcyclopentanol used in Example 4B. '"H NMR (300 MHz, DMSO-d5) § 8.49 (s, 1H),

7.99-7.94 (m, 1H), 7.74-7.65 (m, 1H), 7.63-7.42 (m, 4H), 3.81-3.66 {m, 4H), 3.15-2.90 (m,
20 4H), 2.60 (s, 3H). MS (ESI) m/z 349 (M+H)".

Example 17
3-(7-amino-5~methyl[1,2 4}triazolo[] S-ajpyrimidin-6-y1)-1-(1 -methylcyclohexyl)-1-
phenylprop-2-yn-1-of
25
Example 17A
I-(1-methylcyclohexyl)-1-phenylprop-2-yn-1-ol
The title compound was prepared according to the procedures described in Example
OA, substituting (1-methyl-cyclohexyl)-phenyl ketone (prepared as described in Rouzaud, J.
30 etal; BSCFAS; Bull. Soc. Chim. Fr.; FR; 1965; 2030-2037) for tetrahydro-4H-pyran-4-one
used in Example 6A.



To a stirred suspension of NaH (60%, 76 mg, 1.89 mmol) in 5 mL of anhydrous N,N-

30dimethy{esmamideswias added 1-phenylprop-2-yn4 -ol (250 mg, 1.89 mgmel)yAfiekse:min at room
temperature, methyl bromoacetate (179 uk, 1.89 mmol) was added. The resulting mixture was stirred

at room temperature for 90 min before it was quenched with saturated ammonium chloride and
extracted with ethyl acetate (2x15 mL) The combined organic layer WO
2008/134690PCT/US2008/061948 was washeshwith iamine, dried over Na2S04, filtered, and
concentrated jn vacuuq. The residue was purified by flash chromatography on silica gel, eluting with
ethyl_ acetatehidXas T8Il brodidaaioile coRpBUKIaS ¥ kS b faastBnlereohagy 4106 yield).
SExample 26B methyl f[3-(7-amino-5-methilizdtriazololh 5-a]pyrt din-6-y11-1-phenylprop-2-
ynglfoxyfacetate The title compound was prepared according to the procedures described in Example
4B? substituting ExXE SRPREANS SRS eRSPEHENS (S e Eh BreUE o 1M ENVIRPI£0(300 MHzZ,
DMS0-4)36 8t il B BdIE0rS a240), 1780 AL 1 97 B fehtizndH)s 49173500, BH) 1B ts, 1H), 4.41

(@, 1 = 16.5 Hz, 2H), 3,69 (s, 3H), 2.50 (s, 3H). MS (ES1) m/z 352 Example 27 15f
[g-(7-ac§3é3-‘?ﬁ‘é‘%tﬁ§1[ %%ﬁr@élé[f?sﬁ%]bgﬁrﬁié)ﬁl!érw%éfil»p?gﬁzﬂp‘?@;éﬂz)%%ne&&l}a@é‘v éracidiExample 268

(60 mgp Q3 (smumglvwas stered inmethanedeiahydrotioan(t mb, M@(‘ﬁﬁ&%\% I NgPH (171 uL,

0.51 mmol) was added. The mixture was stirred at room temperature for 5 h. Volatile organic solvent
was evaporated in vacuuo and the residue was 20treated with IN NaOH to adjust the pH to 5. The
precipitate fowled was collected through fiItraEiQ&@ﬂg dried in vacuum oven to give the title compound
(25 mg, 45% yield) as a brown solid. [I-1 NMR (300 MHz, DMS0-616) 6 12.75 (s, 1H), 8.44 (s, 1H),
8.44 (brs 2HFFRU (AT LE 6 LD e A 2 s midrd 51y 2 6 Ay chlem (b li-kinkee iz 1H), 4.23

(d,J=16.6 ylhprop-2-yn-1-ol

Example 18A
15 1-(3,4'-dichlorobiphenyl-4-yl)prop-2-yn-1-ol
The title compound was prepared according o the procedures described in Example
6A, substituting 3,4'-dichiorobiphenyl-4-carboxaldehyde (prepared as described in
WO2001039773A1) for tetrahydro-4H-pyran-4-one used in Example 6A.

20 Example 18B
3-(7-amino-5-methyl[ 1,2 4]triazolo[1,5-a]pyrimidin-6-y1)-1-(3 ,4'-dichloro-1,I-biphenyl-4-
ylyprop-2-yn-1-ol
The title compound was prepared according to the procedures described in Example
4B, substituting Example 18A for 1-ethynylcyclopentancl used in Example 4B. 'H NMR
25 (300 MHz, DMSO-ds) & 8.47 (s, 1H), 8.30 (brs, 2H), 7.68-7.60 (m, 4H), 7.46-7.39 (m, 4H),
7.13 (m, TH), 2.56 (s, 3H). MS (ESI) m/z 424, 426, 428 (M+H)".

Example 19
1-(7-amino-3-methyl[1,2,4]triazolo{1,5-a}pyrimidin-6-y1)-3-(1,1 -biphenyl-4-y1)-4,4-

30 dimethylpent-1-yn-3-ol

Example 19A
3-(biphenyl—4-y1)—454—dimethylpent~ l-yn-3-0l
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Hz, 1H), 2.52 (s, 3H). MS (ES!) m/z 338 (M+H)-. 25 Example 28

f2-[(7-amina-o-areihylids®  4]triazolo[1,5-a]pyrimidin-6-yl)ethynyliphenylimethapal Jhgditle fompound
was prepared according to the procedures described in Example 4B, substituting

(2-ethynylphe Bme hanol for 1-ethynylcyclopentanol used in Example 4B. 30MS (ES1) rn/z 280
(M+H)". WO % BH 3% 60BRCTAUSZORSIIEIOAL RS D progsiirrsdamslsdratyrred]triazo lo
[1,5-a]pyrimidinabayiby L-bijdrengl-tensthyl Ipsepr2payilcd 2sdimatbyacyerighutyl agstie agid SExample
29A 2-(egﬁ2-hy 0X bLQ?ég%Zgg%ZZ imethylcyclobutylacetic acid The title compound was
prepared 46¢o ?Hgot’o HB% W fubs T eseriil e ahipie 820-8G6sfetitipigahydro-4H-pyran-
2-(3-acetyl:2, dsdimethyleyttohbutyl)acetic acid (prepared as described in Burgess, K. et al.
Tetgahedron Lett. 38, 1997, 1681-1684) for tetrahydro-4H-pyran-4-one 10used in Example 6A.
Example 29B {343-(7-amino-5-methy1[1,2,41triazolo[1,5-a]pyrimidin-6-y0-1-hydroxy- 1 -methylprop-2-
yny11-2,2-dimethylcyclobutyll acetic acid 154umixireiohExample 4A (28 mg, 0.1 mmol), Example 29A
(21 mg, 0.1 m@%.bis%%mﬂgg%ohjne palladium(11) dichloride (3.5 mg, 0.005 mmol), Cul (1 mg,
0.005 mmol{,n re e A9 g I Sdioritnd-¢s0eljiPinhwae Heated 4t 100 C for 5
min in a microwave reactor under an atripspierecafnittager) The resulting mixture was purified by
reverse phase hlglﬁ e(%(;%r? coltémn, eluting with a 5-100% CH3CN gradientin
pound was prepared according to the procedures described in Example
10 4B, substituting Example 19A for 1-cthynylcyclopentanol used in Exaraple 4B. 'H NMR
(300 Mz, DMSO-dg} & 8.45 (s, 1H), 8.20 (brs, 2H), 7.74-7.63 {m, 6H), 7.51-7.31 (m, 3H),

6.19 (s, 1H), 2.67 (s, 3H), 1.05 (s, 9. MS (ESI) m/z 412 (M-+H)",

Example 20
15 methyl 4-(7-amino-5-methyl[1,2 4}triazolof 1 »>-a]pyrimidin-6-y1)-2-hydroxy-2-phenylibut-3-

ynoate

Example 20A
methyl 2-hydroxy-2-phenylbut-3-ynoate
20 The title compound was prepared according to the procedures described in Example

6A, substituting methyl benzoylformate for tetrahydro-4H-pyran-4-one used in Example 6A.

Example 20B
methyl 4-(7-amino-5-methyl[ 1,2 4]triazolo[ 1 »S-ajpyrimidin-6-y1)-2-hydroxy-2-phenylbut-3-
25 ynoate
The title compound was prepared according to the procedures described in Example

4B, substituting Example 20A for 1-ethynylcyclopentanol used in Example 4B. 'H NMR

(300 MHz, DMSO-d) & 8.45 (s, 1H), 8.20 (brs, 2H), 7.75-7.22 (m, 5H), 3.68 (s, 3H), 2.58 (s

3H). MS (EST) m/z 338 (M-+H)".
30

¥

Example 21
N-{1-[(7-amino-5-methyl[ 1,2 4]jtriazolo[ 1 ,S-alpyrimidin-6-yhethynylicyclohexyl}-3-

chlorobenzenesulfonamide



200.1% trifluoroacetic acid), and further purified by flash chromatograph on silica gel (eluting with 10%
methanol invethydmeeiate) to provide the title compound as a white solid (6 %1 7% |eId 1H NMR
(300 MHz, DMSO-d6) 6 11.93 (s, 1 H), 8.42 (s, 1 H), 8.12 (s, 2 H), 5.32 (s, %ﬁ ), 1.82
-2.32 (m, 6 H). 1.42 (s, 3 H), 1.12 (s, 6 H). MS (ESI) nth 358 25 Example 30
4-(7-amino-5-methyl[1,2,4]riazolo[1,5-a]pyrimidin-6-y1)-2-cyc lobutylbut-3-yn -2-ol The tilled compound
was prepared according to the procedures d%}gﬁg Hy Example 29B, substituting
2-cyclobutylbut-3-yn-2-ol (3;‘]‘:5 pared as described in US 2779799) for 30Example 29A to provide a

white solid (11 mg, 41%). iz isnrieheas) Benrenesuifeingide (s, 2 H), 5.39 (s, 1 H),

2.52 (s, 3 H), 1. B8z SRt¢MeT 1HhIr3 c(m1 SN M 2 W
2008/13469 PCT/TJSF%%%)61948@;§% el ke U0 6380k WCH,C1, was added

4-(Trammo: -rlﬁg% 47616ram8! é] HiIHER28 JEpExEhmetyioyblobutipbiitaga-2nal, The titled

compoufidvasipigpares acesiding tﬁlmﬁr@m@gmﬁéé%&%c&?% %? 2238 S“t 9
2-(3-me Ic clobutgl%but -3-yn-2-ol (prepared as described in US 27 % for B xamp

provide a wh|f§ R T R Vi R KA G E‘éﬁé%zbwsbﬂdﬁmsmwﬁmpa@am@ Eﬂ) 5 37 (s,

1 H), 2.524¢8y8 tl)iteAbc 2B ol ds3AHikT0A2 08 20, 3} 17 (m, 3 H). MS (ES1) miz
286 (1)/1H-H)t 10Example 32 5-methyl-6-(3-phenylprop-1- ynyl)[l, ,4ifriazolo[1,5-a]pyrimidin-7-amine
The title compound was prepared according to the procedures described in Example 48, substituting
thé Eommercially available prop-2- ynyIbenzejggagafﬂje ethynyleyclopentanol used in Example 4B. 11-1

NMR (300 ni) 6 8.4 [(S 1H)827§S 2 H), 7.21 -157.51 (m, 5 H), 3.98 (s, 2 H), 2.54 (s,
3 H). MS (EST) ﬁﬁthy 1,2, 4}tfrazolo[1,5-alpyrimidin- ~6=ylethynyllcyclohexyl}-3-

chlorebenzenesulfonamide
The title compound was prepared according to the procedures described in Example
4B, substituting Example 21A for 1-ethynyicyclopentanol used in Example 4B. '"H NMR
15 (300 MHz, DMSO-ds) 8 8.47 (s, 1H), 8.17 (s, 1H), 7.80-7.28 (m, 4H), 2.26 (s, 3H), 2.11-1.99
(m, 2H), 1.79-1.38 (m, 6H), 1.32-1.10 (m, 2H). MS (ESI) m/z 445 (M+H)".

Example 22
N-{4-[(7-amino-5-methyl[1,2,4]triazolof ] »3-alpyrimidin-6-yljethynylphenyl} -N'-(3-
20 chlorophenyljurca
To a stirred solution of Example 1 (10 mg, 0.038 mmol) in 1.0 mL of CH.CN was
added 3-chloro-phenyl isocyanate (6.4 mg, 0.046 mmol) and triethylamine (8 pulL, 0.057
mmol). The resulting mixture was stirred for over night at room temperature, The resulting
mixture was purified by reverse phase HPLC (C-18 column, eluting with a 5-100% CH-.CN
25 gradient in 0.1% triflucroacetic acid) to the title compound as its triflucroacetic acid sal-t (3.5
mg, 17.3 % yield). MS (ESI) m/z 416, 418 (M+H)".

Example 23
(1R 4R})-2-[(7-amino-5-methyl{ ] 2.4 triazolof 1 »3-a]pyrimidin-6-ylethynyl]-1,7,7-
30 trimethylbicyclo[2.2.1}heptan-2-ol

Example 23A
(1R 4R)-2-ethynyl-1 .1, 7-trimethylbicyclo]2.2. 1Theptan-2-ol
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Example 33 6-(3-cyclopenty Iprop-1-yny1)-5-methy | [1,2,4]triazolo[1,5-a]pyrimidin-7-amine The
title compoupgd wagnepared according to the procedures described in Example 48, substituting the
commercially available prop-2-)mylcyclopentane forl- 20 ethynylcyclopeniE)a %’I%gg%’i?lﬁ?ﬁﬁmple 48.
[I-1 NMR (300 MHz, DMSO-d5) 6 8.40 (s, 1 H), 8.12 (s, 2 H), 2.51 (s, 3 H), 2.08 -2.22 (m, 1 H), 1.73 -
1.87 (m, 2 H), 1148 tferomoundyvas prepried pasopding MSHESHomIz: 66tk nBxample 34
256-[(1-ani 9] - I1,2,4triazo tg [ | ,5-a]pyrimidin-7-amine The title
compound v%gxgegggeﬁziﬁ%%% t{@h‘g&%?(;%g(j&%ure%%gf%%%%ég% @Bﬁ,%bstituting the
commercially available | -ethynylcyclohexanaminc for 1- ethynyleyclopentanol used in Example 4B. 1H

NMR (300 MHz, DMSO-d6) 6 8.69 (s, 1H), 8,49 br§ ggflg 2.55 (s, 3H), 2.18-2.09 (m, 1H), 2.07-1,96
(m, 1 H), 1.84-1.50 (m, 6 7) 1.50- 301.33 (m, 1 Li% -1.05 (m, 1H). MS (ESI) m/z 271 (M+H Example
2

H , L.
35 3-(7-amind B ity 2afiriaotet st afbgiimicirie y1)alpeyielopentyiprep;2yin-1:0f Example 35A

1-cyclopentylprop-2-yn-1-ol The il 0 d,was prepared according to the procedures
described in Example 50A, substitutingttlg)/[g% %‘é’@?ﬁ%&aﬁéﬂgde for tetrahydro-4H-pyran-4-one

use? in %a&%@ﬁ??@ﬁ%@%@%ﬁ@%%ﬁﬁﬁdmﬂg@ thclprocehduresl described ind}ixample g
2,4]triazgloflS-alpwinudins -gyclo -2-yn4 -ol 10The fitle campound was prepare
according to the proc%duresgcgéé]szgfli&bg%ﬂnggl%%ia@g %%%ls(%tﬁ%f:ngl%%ﬁm 33%% for NMR
1-ethyn§/g£ﬁw§é?mia?f8$@§éd drBEhteim e 4 B. 23 (NMRT (308 Mblz, IDMSO-A6) 68,42 (51 glg)%?.ﬂ (brs,
2H)y 5.37 44,74 1 1 , , 24 brs, 3H), 2.30-2.11 (m, 1H), 1.81-1.40 (m, 8H).
MS (ES) m/z g%%ﬁ?@? E?f&ﬁg@@%% 154 2P (P i ) %3033 (m, (2}-}‘_), 1.70-1.09 (m,

2H), 1.08 (s, 3H), 0.93 (s, 3H), 0.86 (s, 3H). MS (ESD) m/z 326 (M+H)™.

Example 24
(1Z)-2-[3-(7-amino-5-methyl[ 1 2, 4}trazolof ! S-a]pyrimidin-6-ylyprop-2-ynyl]-4-tert-

15 butylcyclohexanone oxime

Example 24A
(Z)-4-tert-butyl-2-(prop-2-ynyl)cyclohexanone oxime
A mixture of 4-tert-butyl-2-prop-2-ynyl-cyclohexanone (50 mg, 0.26 mmol) (prepared
20 as described in Dufey, P.; Bull, Soc. Chim. Fr.; 1968, 4653-4662) in 1.0 mL of ethanol was

refluxed with hydroxylamine hydrochloride (25 mg, 0.36 mmol) and pyridine (0.25 mL.,
excess) for 3h. The mixture was then allowed to cool to Toom temperature and partitioned
between ethyl acetate and 3N aq. HCL The organic layers were washed with saturated
aqueous sodium chloride solution, dried over MgSO,, filtered and concentrated to give the

25 titled compound as a light yellow solid (50 mg, 93% yield).

Example 24B
(1Z2)-2-[3-(7-amino-5-methyl[ 1,2, 4 }tri azolo[1,5-a}pyrimidin-6-yl)prop-2-ynyl]-d-tert-
butylcyclohexanone oxime
30 The title compound was prepared according to the procedures described in Example
4B, substituting Example 24A for l-ethynylcyclopentanol used in Example 4B. 'H NMR
(300 MHz, DMSO-ds) & 8.42 (s, 1H), 8.15 (brs, 2H), 3.02-2.60 (m, 1H), 2.80-2.69 (m, 1H),
2.50 (s, 3H), 2.60-2.22 (m, 2H), 1.93-1.79 (m, [H), 1.66-0.95 (m, 3H}), 0.87 (s, OH). MS
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153-(7-amino-5-methyl[1,2,4]olo[1,5-a]pyrimidin-6-y1)-1-(2,4-dichlorophenyl)prop-2-yn- 1-ol Example
36A 1-(2,4-¢rentoseptianyl)prop-2-yn-l-ol 20The title compound was prepared according to the
procedures described in Example 6A, substituting 2,4-dichlorobenzaldehydE$&fU52008/061548
tetrahydra-4H-pyran-4-one_used in Example 6A. Example 36B
253-(7-a§%$§|%yﬁ%§ﬁ§ﬁﬁfﬁﬁifriazolo[l,5-a]pyrimidin-6-y1)-1-(2,4-dichIorophenypprop-z-yn- 1-01
The title compound was prepared according to the procedures described in Example 4B, substituting
Example 36A for 1-ethynylcyclopentanol used in Example 4B. H NMR (300 MHz, DMSO-d6) 6 8.43 (s,
1H), 8.28 Ors, 2H), 7.82 (d, 1= 8.5 Hz, 1H), 7 85(@p=2.0 30Hz, 1H), 7.53 (dd, J = 8.5, 2.0 Hz, 1H),
6.40 (d"/ = 5.8 Hz,(TH)n5iBB (deh71[3.8 by Liblo 220 - C[VI%(“E 1) iz 348, 350, 352 (WHY-.
WO.2008/134690PCT/US2008/061948 xample?3°7 4- ?-%atmgﬁfn%“- -r%@t]gﬁfffﬂ]?ﬁgkg”to
[1,5%a]pyrimidin-6-yl)- | -cyc | openty 1St aerRiAbeE3 3 ansExdmple 37A

1-cyclopentyl-2-methylbut-3-yn-2-ol The title compound was prepared according to the procedures
described in Example 6A, substituting cyclopentylacetone for tctrahydro-4H-pyran-4-one used in
Example 6A. Example 25A

2-(4—isapropyi»2-methyl_cyc]opcnty],}but~3—yn-2~ol
The title compound was prepared according to the procedures described in Example
10 6A, substituting 1~(4=-isopropyl»2-»methylcycl@pentyl)ethamne {prepared as described in
Roger, A. et al. Bull. Soc. Chim. Fr. 1967, 3030-3037) for tetrahydro-4H-pyran-4-one used in
Example 6A.

Example 25RB
15 4-(7-amino-5-methyl[ 1,2 4]triazolo[1 ,S—a]pyriznidin-6myl)—2«(4—isopmpyl-2~
methylcyclopentyl)but-3-yn-2-ol
The title compound was prepared according to the procedures deseribed in Example
4B, substituting Example 25A for I-ethynylcyclopentanol used in Example 4B. 'H NMR
(300 MHz, DMSG-ds) 8 8.46 (s, 1H), 8.22 (brs, 2H), 5.40 (brs, 1H), 2.50 (s, 3H), 2.14-1.97
20 (m, IH), 1.85-1.54 (m, 3H), 1.43 (s, 3H), 1.49-1.13 (m, 3H), 1.10&1.08 (s, 3H in total), 0.88
(s, 3H), 0.85 (s, 3H). MS (ESI) m/z 342 {(M~+H)".

Example 26
methyl {[3-(7-amino-5-methyl[1 ,2.4]triazolo[1,5-a]pyrimidin-6-yl)-1 -phenylprop-2-
25 ynyljoxy}acetate

Example 26A
methyl 2-(1-phenylprop-2-ynyloxyacetate
To a stirred suspension of NaH (60%, 76 mg, 1.89 mmol) in 5 mL of anhydrous N N-
30 dimethylformamide was added I-phenylprop-2-yn-1-ol (250 mg, 1.89 mmol}. After 15 min at
room temperature, methyl bromoacetate (179 uL, 1.89 mmol) was added. The resulting
mixture was stirred at room temperature for 90 min before it was quenched with saturated

ammonium chloride and extracted with ethyl acetate (2x15 mL). The combined organic layer
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10Example 37B 4-(7-amino-5-methyl[1,2,4]triazolo[1,5-a]pyrimidin-6-yl
)-1-cyclopeatyl-anegibyibut-3-yn-2- ol A mixture of Example 4A (28 mg, 0.1 mmol), Example 37A
(18 mg, 0.12 mmol), bis(triphenylphosphine)palladium(ll) dichloride (3.5 mg,(&%% 3%9;4&u! (2 mgq,
0.005 15mmol), and triethylamine (28 at, 0.2 mmol) in acetonitrile (500 4) was heated at 100C for 5
min in a WHEFEHAGE YEHCROI Nt bavaThtehRer & kil 6gdroThen resettingymintard e pidttitioned
betweenethwl:ecetats HAChWALEH i with brine, dried over MgSO4,
filtered and g 'ncent,rtg{[ed in v%%ﬁ;o&%ﬁégr%gi%ﬁg %ga%é%%?#ie%émacs ¥ af%er%%?o}ber}édp% g}w'\gsgrlfé)a gel
(eluting Rﬂ?ﬁ@ﬁﬁh%&%‘f&%ﬁ%%@% thiotlges cohnpolimtad 1§ 20pkle yellow solid (9 mg, 30% yield). “H
NMR (300 MHz, DMSO-d6) 6 8.42 (s, 1 H), 8.13 (s, 2 H), 5.38 (s, | El), 149 (s, 3 H), 1.99-2.20 (m, 1
H), 1.80-1.94 (m, 2 H), 1.76 (dd, .1 = 6.27, 2.88 Hz, 2 H), 1.49 (s, 3 H), 1.37-1.65 (m, 4 H), 1.08-1.28
(m,2 H). MS (ESI) m/z 300 (MH-HY. 25ExarRBR38:(46¢7-amino-5-methyl[ 1

,2,4]Uia20|0[:11.&%%}]0!/@3@iﬂimﬂﬁt&@emé’ﬂﬁyﬁiff’lelbﬁ%gé&{;ﬁ[@bfg%lﬁﬁ%{g, % L ggﬁm@e 43B (5.0 mg) in
e 10r .

CH2C12/trifluoroacetic acid (0.5 mL, 1:1, v/v) was left at room tempera SRént was then
removed in vacuuo to give the title compoWQQXSG)a%‘iWIuoroacetic acid salt (6.0 mg, 100%). H

NMR (300 MHZ1@ M&QuAk & 83 A %M%@%?hzéﬁs%%%éBze?né%;@%é%'é?éﬁ'05'1'90 (in,

2H), 1.81-1.5 S;m, 3H), 1.59- 1.44 (m, 2 1£, 1.41-1.2 4. Example
39 methyT (AF IR FRRAPL. 501 izt e s:iapsinmidined letmmyfia4B. 'H NMR
hydroxycyxloliexyllacesate; %@mp@g 3 I -(A-ethy. 4-hydroxycyclohexyl)acetate The title
compound was prepared a(c?cording to f%@ glro%hé%%ﬁ%]g’elzgg:%egd’]iﬂ X&;ﬁzp“léﬂ% ’ %'4}/43%5?“1’

3H), 572 (s, 1H), 4.41 {4, J = 16.5 Hz, 2H), 3.69 (s, 3H), 2.50 (s, 3H). MS (EST) m/z 352

(M+H)",

Hxample 27
15 {[3~(7-amino-5-methyl[1,2,4]triazolo[ 1 S-alpyrimidin-6-y1)-1 -phenyliprop-2-ynyljoxy}acetic
acid
Example 26B (60 mg, 0.17 mmol) was stirred in methanol/tetrahydrofuran(l mL, 1:1,
v/v) and 3N aq. NaGH (171 pL, 0.51 mmol) was added. The mixture was stirred at room
temperature for 5 h. Volatile organic solvent was evaporated i vacuuo and the residuc was
20 treated with 1IN NaOH to adjust the pH to 5. The precipitate formed was collected through
filtration and dried in vacuum oven to give the title compound (25 mg, 45% vield) as a brown
solid. "H NMR (300 MHz, DMS0-dg) 6 12.75 (s, 1H), 8.44 (s, 1H), 8.44 (brs, 2H), 7.64 (d, J
= 6.8 Hz, 2H), 7.48-7.33 (m, 3H), 5.72 (s, 1H), 4.32(d, J = 16.6 Hz, 1H), 4.23 (d,.J= 166
Hz, 1H), 2.52 (s, 3H). MS (ESI) m/z 338 (M+H)".
25
Example 28
{2-[(7-amino-5-methyl[1,2,4}triazolo[ 1 .5-apyrimidin-6-ylethynyllphenyl b methanol
The title compound was prepared according to the procedures described in Example

4B, substituting (2-ethynylphenylimethanol for l-ethynyleyclopentanol used in Example 4B.
30 MS (ESD) m/z 280 (M+H)".



6A, substituting (4-oxo-cyclohexyl)-acetic acid methyl ester (prepared as described in Suemune,
Hiroshi; Odsydko@rySadsal, Kiyoshi; Tetrahedron Lett.; 28; 29; 1987; 3373-3376) 10for
tetrahydro-4H-pyran-4-one used in Example 6A, Example 39B methyl PCT/US2008/061948
{44(7-amino-5-methyl[1.2,4]triazolo[1,5-a]pyrimidin-6-y1)ethyny11-4- hydroxycyclohexyll acetate
15The title compound was prepared accordind-téttep8cedures described in Example 4B,
substituting’%%&m@mﬁ&};i&e&;ﬁmmngﬁ%@ tar Lin Example 4B. IFI NMR (300 MHz,
DMSO-d6) 8 8.45 (s, IH), 8.18 (brs, 2H), 3.588&,’ 3H).72.5 y?%ﬁ?‘@%f%%‘(ﬁ?ﬁih}?@t@ﬁr94 (m.
2H), 1.77-1.65 (m, 3H), 1.58-1.45“@?3:%@3@1@@@133@@19@@@)&%(&81) ink 344 (M-F-I-Ir. 20 Example
40 (112.,4S)-2-[(7-amino-5-methyl[1,2,41triazoloH,5-aip midin-6- ypethynylThicyclo[2.2.1Theptan-2-ol
25Example 40A ( | R,4S )-2-ethynylbicyclo[2.2.1]heptan-2-of The title compound was prepared
according to the procedures described in Exdripiepdal Stbstituting norcamphor for
tetrahydro-4H-pyran-4 (g@%%%@gﬁagnﬂp_ 2Hby: m%ogéﬁ,%%e 0 4S )-2-[(7-amino-5-methyl
[1,2,4]triazolo[ 5-a)]E%yrimidin-6- ypethynylibicgic)lofz_.z.l eﬁé%aél%‘ﬁ Pﬁaeg?ltﬂ%"(% pound was
prepared accortifig'te FREBRIEEdre P ErRserbacch Exatnpie: MO 2008/ H34690RGT R432008/061948
6A, substituting 2-(3-acetyl-2,2-dimethylcyclobutylacetic acid (prepared as described in

Burgess, K. et al. Tetrahedron Lett. 38, 1997, 1681-1684) for tetrahydro-4H-pyran-4-one

10 used in Example 6A.

Example 29B
{3-[3-(7-amino-5-methyl[1 2.4 ]triazolof 1 .5-a]pyrimidin-6-yi)-1 -hydroxy-1-methylprop-2-
yoyl}-2.2-dimethyleyclobutyl} acetic acid
15 A mixture of Example 4A (28 mg, 0.1 mmol}, Example 29A (21 mg, 0.1 mmol),
bis(tri.phenylphosphine)pailadium(II) dichloride (3.5 mg, 0.005 mmol), Cul (1 mg, 0.005
mmol), and triethylamine (28 ulL, 0.2 mmol) in acetonitrile (500 KL} was heated at 100 °C
for 5 min in a microwave reactor under an atmosphere of nitrogen. The resulting mixture was
purified by reverse phase HPLC (C-18 column, eluting with a 5-100% CH:CN gradient in
20 0.1% trifluoroacetic acid), and further purified by flash chromatograph on silica gel (eluting
with 10% methanol in ethyl acetate) to provide the title compound as a white solid (6 mg,
17% yield). "H NMR (300 MHz, DMSO-ds) § 11.93 (s, 1 H), 8.42 {s, 1H), 8.12 (s, 2 H), 5.32
(s, 1 H), 2.52(s,3H), 1.82-2.32 (m, 6 H), 1.42 (s, 3H), 1.12 (s, 6 H). MS (ESI) m/z 358
(M+H)".
25
Example 30
4-(7-amino-5-methyl[1,2,4]tri azolo[1 ,5ma]pyrimidin~6-—y}_)~2—cyclobu.tylbut~3-yn—2-ol
The titled compound was prepared according to the procedures described in Example
298, substituting 2-cyclobutylbut-3-yn-2-0l (as prepared as described in US 2779799) for
30 Example 29A to provide a white solid (11 mg, 41%). "H NMR (300 MHz, DMSO-d,) 8 8.43
(s, 1 H), 816 (s, 2H), 539 (s, 1 H), 2.52 (s.3H), 1.58-2.21 (m, 7H), 1.37 (s, 3 H). MS
(ESTy m/z 272 (M+H)".
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4B, substituting Example 40A for 1-ethynylcyclopentanol used in Example 4B. tH NMR (300 MHz,
DMSO-d5) §%,43465::4kby 8-16 (brs, 2H), 5.45 (brs, IH), 2.51 (s, 3H), 2.42-2.37 (m, 1H), 2.25-2.10 (m,
2H), 2.04-1.92 (m, IH), 1.80-1.73 (m, 1H), 1.59-1.45 (m, IH), 1.39- 1.18 (m,%@?)ﬁ%“@ﬁ)‘}fﬁiz 284
(M+Hir. 5 Example 41 '
(1R,2S,4R)-2-[(7-amino-5-methy1[1.2,4]triazotefdnBeé Byirimidin-6-ypethyrtyl]-1 7,7-

ethylbicyglof 22k 3 A L, 25:4R)-2-etflynyl-1 7, 7-trimethyl
cyclo[2.2.leriheptan?2%&§%1h Tepﬂtitlg %%%n%ﬁr%%%@é%ﬁghy (":%}}t/fi%%e Bify %%Eéﬁ&%%%é’g&bed in
Example 6A, substituting R-(+)-camphor for tetrahgtiro-4H-pyran4-one used in Example 6A.

15Example 41B¥d R;23 AR wsliraming-S-mett 4]triazolo[1,5-a]pyrimidin-6-ypethyny11-1,7,7-
trimethylbicyclo[z._z.i]he tan%]{l%ff%é;}%g% tzi{l%e%c%/h%gﬁnr%%eﬁaése F%%%%%%E%é%% g 18 Hepdeedures
destribed h BMSHBRE B Cumstitudiig ERampladdAder-bidthypyteyclopenianal user in Example 4B.

FINMR 20800 MbizERMS0-4) & 43 dsial i 35()?@@%@%5 §SI&M36€§’ 2H), 2:50 (s, 3H),

2.24-2.14%3, 2H3, 1.96-1.83 (m, 3H), 1.78-1.63 (m, 41 (m; I“@32(m 2H), 1.08 (s,
3H), 0.93%E314) 0,86+ sBHFIMS [(ESI2rAI 526 (VM-HY4. EXAmpReid2 1.45 - 2.38 (m, 6 H),
25(1R,2R%4 k?ﬂ?;moﬁmq;@guﬂzi Jixi 1 Sl imid;n-6-ypethynyl]-1,3,3-
trimethylbicgcl'o[Z.Z.l]he;:’)tan-é-o'l Examgzlgngég\ gﬁ %@Tmz ‘"96 8\4%}‘() :
)-2-ethyny1-1,3,3-trimethylbicyclo[2.2.1]heptan-2-ol 30The title compound was prepared according to
thegprocedures described in Example 6A, su%stitutirig QR)-(-)-fenchone for tetrahydro-4H-pyran-4-one
. Xamp

used in Example 6A.

S-methyl-6-(3-phenylprop-1-ynyl)[1,2,4]triazolo[ 1,5-a}pyrimidin-7-amine

The titie compound was prepared according to the procedures described in Example
4B, substituting the commercially available prop-2-ynylbenzene for -ethynylcyclopentano!
used in Example 4B. 'H NMR (300 MHz, DMSO-dg) § 8.41 (s, 1 H), 8.27 (s, 2H), 721 -

15 7.51(m, 5H),3.98 (5, 2H), 2.54 (s, 3 H). MS (ESI) m/z 264 (M+H)".
Example 33

6-(3-cyclopentylprop-1-ynyl)-5-methyl[ 1 2.4 ltriazolo] 1,5-alpyrimidin-7-amine

The title compound was prepared according to the procedures described in Example
4B, substituting the commercially  available prop-2-ynyleyclopentane for -

20 ethynyleyclopentano! used in Example 4B. 'H NMR (300 MHz, DMSO-ds) 8 8.40 (s, 1 H),
812 (s, 2 H), 2.51 (5, 3 H), 2.08 - 2.22 (m, 1 H), 1.73 - 1.87 (m, 2 H), 1.45 - 1.70 (m, 4 H),
1.27 - 1.42 (m, 2 H). MS (ESI) m/z 256 (M+H)".

Example 34
25 6-[(1-aminocyclohexyDethynyl]-3 -methyl]1,2,4}triazolo[ 1,5-a]pyrimidin-7-amine
The title compound was prepared according to the procedures described in Example
4B, substituting the commercially available I-ethynyleyclohexanamine for 1-
ethynyleyclopentanol used in Example 4B. 'H NMR (300 MHz, DMSO-ds) § 8.69 (s, 1H),
8.49 (brs, 2H), 2.55 (s, 3H), 2.18-2.09 (m, 1H), 2.07-1.96 (m, 1H}), 1.84-1.50 (m, 6H), 1.50-
30 1.33 (m, 1H), 1.26-1.05 (m, 1H). MS (ESI) m/z 271 (M+H)".

Example 35
3-(7-amino-5-methyl] 1,2, 43triazolof1,5 -a]pyrimidin-6-y1}-1 -cyclopentylprop-2-yn-1-0l
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WO 2008/134690PCT/1JS2008/061948 Example 42B

(1R,2R,4Sya[ ¢ bsamina-d-methyl[1,2,4]triazolo[1,5-a]pyrimidin-6-yBethyny]l- -
trimethylbicyclo[2.2.1]heptan-2-ol The title compound was prepared ac:c:ord%iﬁct‘;lar %%ﬁﬂe{%?g%gedéures
described in Example 54B, substituting Example 42A for 1-ethyn_ ylcyclopentanol used in Example
4B. 1H NMR (300 MHz, DIVI5046) 3843 (s, IH), 8.15 (brs, 2H), 5.30 (s, 1H), 2.52 (s, 3H), 2.02-1.90
(M, 1H), 1.78-.159 (m, 4H), 1.46-1.31 (M, 1H}, 1A 9%(Sy344), 1.14 (s, 3H), 1.12-1.04 (m, IFIT 0.94 (s,
3H). MS (ESI) m/z 326 (M-itl)-. 10Example 43 tert-butyl
14-[(7-amino-5-methyl[1,2,4]triazolo[1, 5=y p\iigiiey Betmyei]-4- hydroxycyclohexyl}acetate

Example 43A Iﬁi@ﬁ@tﬂyﬁ%&&ﬂt%&ﬂz@p}w@%’@y&@%%%gg&%g&ﬁ%ﬁ?ﬁggmw?g prepared

acc rdir%%tot e procedures described in Example 6A, sub 0X0-CYyC X cetic acid
ten=buty! estEPTHHEPRrEE HSEER bR bR lieRtie i aiy Ddd HpyonShkal Kiydshi: Tetrahedron
Lett.; 2820801198/ 3373-3376) for tetrahydro-4H-pyran-4-one used in Example 6A. 20 Example 43B
tert-buty (4-[(7-ammo-5-methyl[1,2,4]triazolo[1,5-a]pyrimidin-6-yBethynyl]-4- hydroxycyclohexyllacetate
The title compound was prepared according to the procedures described in Example

Example 35B

3-(7-amino-5-methyl[1,2 4}triazolo| 1 »S-ajpyrimidin-6-yl)-1-cyclopentylprop-2-yn-1-ol
10 The title compound was prepared according to the procedures described in Example
4B, substituting Example 35A for l-ethynylcyclopentanal used in Example 4B. 'H NMR
(300 MHz, DMSO-ds) & 8.42 (s, 1H), 8.17 (brs, 2H), 5.37 (d,J=35.1Hz, 1H), 4.41-4.34 (m,
IH), 2.50 (brs, 3H), 2.30-2.11 (m, 1H), 1.81-1.40 (m, 8H). MS (ESD) m/z 272 (M+H)".
Example 36
15 3+(7-amino-5-methyl[1,2,4}riazolof 1 ,2-a}pyrimidin-6-yl)-1 ~(2,4-dichlorophenyl)prop-2-yn-
I-ol

Example 36A
1-(2,4-dichlorophenyl)prop-2-yn-1-ol
20 The title compound was prepared according to the procedures described in Example

6A, substituting 2,4-dichlorobenzaldehyde for tetrahydro-4H-pyran-4-one used in Example
6A.

Example 36R
25 3~(7-amino-5-methyl[1,2,4}triazolo[ L3-alpyrimidin-6-vi)-1 ~(2,4-dichlorophenyl)prop-2-yn-
-0l
The title compound was prepared according to the procedures described in Example
4B, substituting Example 36A for l-ethynylcyclopentanol used in Example 4B. 'H NMR
(300 MHz, DMSO-ds) 8 8.43 (s, 1H), 8.28 (brs, 2H), 7.82 (d,/=8.5Hz, 1H), 7.65 (d, J=2.0
30 Hz, 1H), 7.53 (dd,/=8.5, 2.0 Hz, 1H), 6.40 (d, /= 5.8 Hz, 1H), 5.88 (d, /= 5.8 Hz, 1H),
2.50 (s, 3H). MS (ESI) m/z 348, 350, 352 (M+H)Y".
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254B, substituting Example 43A for 1-ethynylcyclopentanol used in Example 4B.NMR (300 MHz,

DM50-d6) 58cf@siiidde8.18 (brs, 2H), 5.65 (s, 1H), 2.50 (s, 3H). 2.14-2.08 (m, 2H), 2.03-1.94 (m,
2H), 1.77-1.65 (m, ﬁsiH), 1.58-1.45 (m, 2H), 1.40-1.28 (m, 2H), 1.39 (s, 9H).%§%’I§§%ﬁﬁ?%6 (MH-H)..

30Example 44 (1S.2S,4R)-2-[(7-amino-5-methy1[1,2,4]triazolo[1,5-a]pyrimidin-6-ypethynyll-1,3,3-
trimethylbicycto[2.2.1]heptan-2-ol WO 2008/f348909pP&T/US2008/061948 Example 44A

(15,2Ramﬁzﬂﬁﬁlﬂ)ﬁnﬁ%&@yﬁi[ﬁﬁ%¥%w?!9[g}M?&%¥%?§UT§|ET I}% '%?%{%9%%%’ Y%%ﬁfgfrﬁﬁfed

according to the procedures described in Example stitutin -fenchone
tetrahydro-4H-pyran-4-one used in Example 6A. SExample 44B (1
S,2S,4R)-2-[(7-amino-5-methyl[1,2,4]triazoto[1,5-a]pyrimidin-6-yl)ethynyl]-1 3,3-
trimethylbicyclo[2.2.1]heptan-2-ol The title compound was prepared according to the procedures
destribed in Example 4B, substituting Exampra@keforA-ethynylcyclopentanot used in Example 48. L

HNMR 10 (300 MHz, DM5046) 3843, 8 oK), 5:30,(s, 1H), 2.52 (s, 3H), 2.02-1.90 (m,
11-1), 1.78-.159 (m, 4H), 1.46-1.31 ﬁléﬁ’lﬁk@%ﬁgtﬁﬁ)ﬂgﬁﬁg %}1-1), 1.12-L04 (m, 1H). 0.94 (s,

3H). MS (ES) s %%Wyg_@am@%d according to the procedures described in Example
15(1S, 2R 43)Bs{(Trarpibaroynaiulidcdtiazalal Rty ipidin Gy stk e 6a.

trimethylbicyclo[2.2.1Theptan-2-ol Example 45A
10 Example 37B
4-(7-amino-5-methyl[1,2,4 Jtriazolo[ 1 JS-a[pyrimidin-6-yl1}-1 ~cyclopentyl-2-methylbut-3-yn-2-
ol
A mixture of Example 4A (28 mg, 0.1 mmol), Example 37A (18 mg, 0.12 mmol),
bis(triphenyiphosphine)palladium(Il) dichloride (3.5 mg, 0.005 mmel), Cul (1 mg, 0.005
15 mmel), and tricthylamine (28 ul., 0.2 mmol) in acetonitrile (500 uL) was heated at 100 °C
for 5 min in a microwave reactor under an atmosphere of nitrogen. The resulting mixture was
partitioned between ethyl acetate and water. The organic phase was washed with brine, dried
over MgSQ,, filtered and concentrated in vacuuo. The residue was purified by flash
chromatograph on siiica gel (eluting with ethyl acctate) to provide the title compound as a
20 pale yellow solid (9 mg, 30% vield). 'H NMR (300 MHz, DMSO-ds) 6 8.42 (s, 1 H), 8.13 (s,
2H),5.38(s, 1 H), 2.49 (s, 3 H), 1.99-2.20 (m, 1 H), 1.80-1.94 (m, 2 H), 1.76 (dd, J= 6.27,
2.88 Hz, 2 H), 1.49 (s, 3H), 1.37-1.65 (m, 4 H), 1.08-1.28 (m, 2 H). MS (ESI) m/z 300
(M+H)".

25 Example 38
{4-[(7-amino-5-methyll 1,2 4 }riazolo[ | ,5-alpyrimidin-6-yljethynyl]-4-
hydroxycyclohexyltacetic acid
Example 43B (5.0 mg) in CH,Cly/triflucroacetic acid (0.5mL, 1:1, v/v) was left at
room temperature for 2 h. Solvent was then removed in vacuuo to give the title compound as
30 its trifluoroacetic acid salt (6.0 mg, 100%). 'H NMR (300 MHz, DMSO-ds) & 8.43 (s, 1H),
3.65 (brs, TH). 2.53 (s, 3H), 2.29-2.08 (m, 2H), 2.05-1.90 (m, 2H), 1.81-1.59 {m, 3H), 1.59-

1.44 (m, 2H), 1.41-1.21 (m, 2H). MS (ESI) m/z 330 (M+H)".
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(1S,2R,4S)-2-ethyny1-1,7,7-trimethylbicyclo[2.2.1]heptan-2-0l 20The title compound was prepared
according tevthespgasamures described in Example 6A, substituting S'(')'Caﬂpﬁﬁé{%ﬁmmg A8
tetrahydro-4H-pyran-4-one used in Example 6A. Example 45B
(1S,2R,4S)-2-[(7-amino-5-methyl[1,2,4]triazolg[1,5-alpyrimidin-6-ypethyny1]-1,7,7-
25trimethylbicyclo[2.2.1]heptan-2-ol The tﬁ’?’eﬂ%ﬁ’rﬁpéund was prepared according to the procedures
described in Exanipyé 4B substisting ExaINpiede Aol Lrethypyleysiarantangl ised in Example 4B.
IH NMR (300 MHz, DMSO-d6) 6 8.43 %S’ 1H), 8.23 (brs, 2H), 5.55 (s, 1H),2.50 (s, 3H), 2.50 (s, 3H),
2.24-2.14 (m, 2H), 1.96-1.83 (m, 3H), ?‘ﬁé‘-’f?é"é"(ﬁ?%};‘i?sﬁﬂfAl (m, 2H), 1.20-1.09 (m, 302H), 1.08
(s, 3H), 0.93 (s, 3H), 0.86 (s, 3H). MS (ES1) mlz 326 (.M+H)-. Example 46
143-(7-amino-5-methyl[1,2,4]triazolo[1,5-alpyrimidin-6-y1)prop-2-ynyljcyclopentanol WO
2008/134690PCT/US2008/061948 Example #&A1H ¢ %-Z-ynyl)cyclopentanol Magnesium turnings
(350 mg, 14.4 mmol) and Hg&dA @&m@y@@wmmgw%gﬁiﬁ%gyg@ 20 mL of anhydrous diethyl
etherin a 100'%% {%md bottonaffla}s_k. Prolpua gyl bro,mideé?ﬁ(}% in xylene, 2.5 mL, 13.2 mmol) was
added. The mixturé Was SHreatSF 30 I SH G {81 JR it FEIsetbvs Lyeserbedandiamme g, 11.9

mmol) vids alzieiching Q4vixdedsatyiiofiiran: dhe:resstting Bibduisspas-refiuxed ierd fi, then allowed to
cool to om temperature . an uengﬂj%%d. ith saturated aqueous ammonium chloride (15 mL) The
10biphdSIC mixtire Was extracted St &t \%’é’@épa\tér ?%I?ﬁ%r%&ﬂ% SfgarticlAyEridas-wahed with
brile, dffedanaryita280dy filietethamnd congeatiated in vacuuo. The residue was purified by flash
chromatograph on silica gel (eluting with 10% hexanes in ethyl acetate) to provide the title compound
(800mg, 54%) as a colorless oil. 15Example 46B 143-(7-amino-5-methyl[1,2,41triazolo[1,5-a]pyrim
din-6-yOprop-2-ynylicyclopentanol Example 398
methyl {4-[(7-amino-5-methyl[1,2,4]triazolof 1 ,5-a]pyrimidin-6-yl)ethymyt]-4-
hydroxycyclohexyl}acetate
15 The title compound was prepared according to the procedures described in Example
4B, substituting Example 39A for 1-ethynylcyclopentanol used in Example 4B. 'H NMR
(300 MHz, DMSO-ds) 8 8.45 (s, 1H), 8.18 (brs, 2H), 3.58 (s, 3H), 2.53 (s, 3H). 2.27-22.0 (m,

2H), 2.02-1.94 (m, 2H), 1.77-1.65 (m, 3H), 1.58-1.45 (m, 2H), 1.40-1.24 (m, 2H). MS (EST)

m/z 344 (M+H)".
20
Example 40
(1R.45)-2-[(7-amino-5-methyl[ 1,2,4Jtriazolof[ 1 ,5-a]pyrimidin-6-
yhethynyl]bicyclo{2.2.1Theptan-2-ol
25 Example 40A

(1R,45)-2-cthynylbicyclo[2.2.1 theptan-2-ol
The title compound was prepared according to the procedures described in Exampie

6A, substituting norcamphor for tetrahydro-4H-pyran-4-one used in Example 6A.

30 Example 40B
(1R.45)-2-[(7-amino-5-methyl[1,2 4]triazolo[ 1 ,5-alpyrimidin-6-
yhethynyllbicyclo[2.2.1Theptan-2-0l

The title compound was prepared according to the procedures described in Example

61



The title compound was prepared according to the procedures described in Example 4B, substituting
Example 464dandsethynylcyclopentanol used in Example 4B. 1H NMR (SO%ﬁHZ DMSO-4%56 8.41 (s,
1H), 8.15 (ors, 2H), 4.68 (s, 1H), 2.75 (s, 2H), 2.50 (s, 3H), 201.80-1.52 (m, §Hj SMEHEEHaiz 272
(MH-HI. %ar‘%gle 47 14&7-aminggl,2,4]triazo|o[1,5-a|pyrimidin-6-yl|ethynylicyclopentanOI The
title compBuRt VAL e pAFRP S tbraliRg tethylereansatraekusitsei inxExariepls 258B\RbStituting the
commer¢iailyrayeilabiess - A1tk [&,5- rimiging 7-amine.fQr. Ex le 4A used in
Example@4B.NMR 300 M%y‘?,mo%l:nﬁs%ﬁs%@g?é%%?S%%%ﬁsﬂzgg%r& j; %‘%E%Es, y?’"é%‘;(%? 1H), 2.50
(s, 3H), £B7163-ror s LTV ES il 2 42, (RHIED). S9OERADI M8 1.59-1 45 (m. 1H), 1.39-
1-[3-(7-amqu{;tﬁ,%Hﬁt]@g@ﬁﬂ},gﬁ]Qggi@@@j@a@yOprop-z-ynyl]cyclopentanol The title compound was
prepared according to the procedures described in Example 4B, substituting the commercially
available 6-bromo-[1,2,4]triazolo[1,5-a]pyrimidin-7-amine for Example 4A, and substituting Example
46A for 1-ethynylcyclopentanol used in Examglg, 4B, tlINMR (300 MHz, DMSO-d6) 8 8.49 (s, 1H),
8.35 (brs, 2H), 8.34 (s, 1H), 4.68 (s, 1H), 2.71 (s, 2H), 2.50 (s, 3H), 1.80-1.53 (m, 8H). MS (ESI) miz
258 (M+H)- (5&xsrfl }524&1"13?}2“@“,irRFQ’-l’ﬁ-tﬁéﬂﬁi@ﬁ%ﬁeﬁhymm{ﬁa’z@mm%ﬂ]pwmdin-6-y

Oprop-2-yn yl1-1,7,7- trimEthylbiC%ﬁ&%}iEﬂ%Qﬁ%ﬂz?ﬂQ%ﬁ%%‘?a 9A

10(1R,2S,4R)-1,7,7-trimethy1-2-(prop-2-ynyl)bicyclo[2 eptan-2-ol The title compound was
prepared according to the procedures described in Example 46A, substituting R-(+)-camphor for
cytfopentanone used in Example 46A. Exanﬂg&&% 41A

(IR,28,4R)-2-ethynyl-1 .1, 7-trimethylbicyclo[2.2.1Theptan-2-ol
The title compound was prepared according to the procedures described in Example

6A, substituting R-(+)-camphor for tetrahydro-4H-pyran-4-one used in Example 6A.

15 Example 41B
(1R,28,4R)-2-[(7-amino-5-methyl[ 1,2,4Jtriazolo[ 1 S-alpyrimidin-6-ylethynyl]-1,7,7-
trimethylbicyclof2.2,1}heptan-2-ol
The title compound was prepared according to the procedures described in Example

4B, substituting Example 41 A for 1-ethynylicyclopentanol used in Example 4B. 'H NMR

20 (300 MHz, DMS8O-ds) 8 8.43 (s, 1H), 8.23 (brs, 2H), 5.55 (s, 1H}, 2.50 (s, 3H), 2.50 (s, 3H),
2.24-2.14 (m, 2H), 1.96-1.83 (m, 3H), 1.78-1.63 (m, 3H), 1.54-1 41 (m, 2H), 1.20-1.09 (m,
2H), 1.08 (s, 3H), 0.93 (s, 3H), 0.86 (s, 3H). MS (EST) m/z 326 (M+H)".

Example 42
25 (1R,2ZR.48)-2-[(7-amino-3-methyl{ 1,2 4]tri azolof1,5-alpyrimidin-6-yl)ethynyl]-1,3,3-

trimethylbicyelo[2.2.1 Theptan-2-ol

Example 42A
(1R,25,48)-2-ethynyl-1,3,3~trimethylbicyclo[2.2.1 Jheptan-2-o}
30 The title compound was prepared according to the procedures described in Example

6A, substituting (1R)-(-)-fenchone for tetrahydro-4H-pyran-4-one used in Example 6A.



15(1R,2S,4R)-243-(7-amino-5-methyl[1,2,41triazolo[1,5-alpyrim d n-6-yl)prop-2-ynyl]-1,7,7-
trimethylbisyolo§dsziidkeptan-2-ol The title compound was prepared acgerglingiasihe procedures
described in Example 4B, substituting Example 49A for 1-eth5nytcyclopentanol used in Example 4B.

'H NMR (300 MHz, DMSO-d6) 58.41 (s, 11i), 8.14 (brs, 2H), 4.56 (s, 1H), 2.73 (s, 2H), 2.53 (s, 3H),
702.01-1.90 (m, 1H), 1.73-1.59(m, 2H), 1.525F 4315 43K), 1.09 (s, 3H), 1.16-1.02 (m, 1H), 0.91 (s,

3H), 0.82 (3,1 BEDRMSKPEI)-infand4 by if ERamiple 80 1. 5-alpyMatv-4-I336Mham1-1,3,3-
0-5-methyl[1,2,41triazolo[1,5-a)pyrimidi -6-y_1)proE%-2- 25%1)%/"0 clohexanecarboxylate Example 50A
methyl 1-(prop-2-ynyl)cyclohexane%§3@@@’?18 SollitfErhsr i‘?%opropylamine (879 jiL, 6.22 mmot)

in anhydrous tetiahiytirofuigm30(dasptyateAQCHntRr BitRgEPWAS-addad T8 MnERuRyblithium in

hexane (3.9 mL, 6 22 mmol), followed hy hexamethylphosphoramide (4 mL) The mixture was cooled
o 1657 BT ity T g OF B I BFAARE LR SHAAS 45015 5 B ViRl
tetrahydpofurani¢4 M it the lemperatyire akiaingy below- 19 theoughep they adadigen, After 15

min, propargyl bromide (80% w/w in xylene, 2.5 mL, 22.6 mmol) was added, and the reaction mixture
was alld%éﬁd 16 Warm (686 tethgetdilie. JkHer 38 MntHiwaktdtieHdheld With Ghfaralél.dhdhonium

chlorides and)exiacksdwith etayhacetate. The organic phase was washed with water (x 4), dried over
MgSO4, filtered and concentrated to 5get 900 mg the title intermediate as a pale brown oil. Example
50B methyl 1-[3-(7-amino-5-methyl[1,2,4]triazolo[1,5-a]pyrimid 6-yl)prop-2-
ynyllcyclohexanecarboxylate 10A mixture of @g@ﬂﬁm@@ (28 mg, 0.1 mmol), Example 50A (36 mg, 0.2
mmol), bis(trriEhenyIphgsphine)palladium(ll) dichloride (3.5 mg(; 0.005 mmol), Cu! (1 mg, 0.005 mmol),
and triethylanitRa B8l -8 25amery matst hitid reeial) walbreatishnr & Bedisaidtde under nitrogen

at 90 C oil bath for 3 h. The resulting mp3tére wasopurified y.reverse

Example 43A
15 tert-Butyl 2-(4-ethynyi-4-hydroxycyclohexylacetate
The title compound was prepared according to the procedures described in Example
OA, substituting (4-oxo-cyclohexyl)-acetic acid tert-butyl ester (prepared as described in
Suemune, Hiroshi; Oda, Kozo; Sakai, Kiyoshi; Tetrahedron Lett.; 28; 29; 1987, 3373-3376)
for tetrahydro-4H-pyran-4-one used in Example 6A.
20
Example 43B
tert-butyl {4-[{7-amino-5-methyl[1,2,4Jtriazolo{1,5-a]pyrimidin-6-yhethynyl]-4-
hydroxycyclohexyl | acetate
The title compound was prepared according to the procedures described in Example
25 4B, substituting Example 43A for 1-cthynyleyclopentanol used in Example 4B. '"H NMR
(300 MHz, DMSO-ds) 8 8.43 (s, 1H), 8.18 (brs, 2H), 5.65 (s, 1H), 2,50 (s, 3H), 2.14-2.08 (m,
2H), 2.03-1.94 (m, 2H), 1.77-1.65 (m, 3H), 1.58-1.45 (m, 2H), 1.40-1.28 (m, 2H), 1.39 (s,
9H). MS (ESI) m/z 386 (M+H)",

30 Example 44

(15,28,4R)-2-[(7-amino-5-methyl[1,2 4]triazolo[1,5-a]pyrimidin-6-y]ethynyl}-1,3,3-
mmethylbicyclo{2.2.1Theptan-2-ol
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phase HPLC (C-18 column, eluting with a 5-100% CH3CN gradient in 10 mM aqueous 15ammonium
acetate) to‘%’) V|d(? 'E}Qegtltle compound as a pale pink solid (8 mg, 24% yleld% 'H NMR 300 MHz,
DMSO-d6) 6 84T (5 PH), 8.10 (s, 2 H), 3.67 (s, 3 H), 2.48 (s, 3 H), 2.73 BLHEFBI38 5 (m, 2 H),
1.17-1.68 (m, 8 H). MS (EST) rn/z 328 (M-FH)-. Example 51 20643-(4-methoxyphenoxy)but- 1
-yny11-5-methyl[1,2,4]triazolo[ 1 ,5- a]pyrimiﬁjmﬁqalmmm The titled compound was prepared
according to the proc r B,. substituti %;}Ut_ -yn-2-yloxy)-4
methoxybenzene (pre i)?gf‘ﬁ? es%??bne% %% jb]&@ g‘lgri]% ; 841) for Example 50A.
'H NMR (300 MKz #iDM80pol6) @&%@r&d—&pgﬁﬂ&@t&w p?o@édﬁr%dd&ﬁcrﬂabﬁ,iﬁ BlamPi’ (m,. 2 H),
(5M2H7 I(-Iq) ?&E )(&’;Slrl?]%gtlﬁl %g (2%3 %g?fy nc&?dnse Iflc?f %traﬁlgl%im Eﬁ-—}%’y%?n ~One u6se4d4 ngl é&gnl;']?fe'\gi.(ESI) triz 324
(1R)-3-(7-amino-5- methyl[l 2 41tr|azo]o[1 5@@1@%@@6 y1)-1-phenylprop-2-yn-1-ol The title

compound r ccordl ure ed.in 04B,. substituting the
commercia y%zi\j%ziilg (%? 8?1)7 cﬁ (fﬁ )E%WE% %@ﬁ& s #BE&ample 4B.
111 NMR (300 MHz, DMSO- d6) 6t&rﬁ8t@l&bb)g${282(b}isclﬁhl) 27.480- 7 55 (m, 2H), 7.44-7.36 (m, 3H),
7.34-7.27 (m, 14 1 Hz 1H = 6,1 Hz, | H), 2.50 (s,.3H). T) m/z 280
(M-1-1)". Examp% %g c(ﬁi(xgsj_%u_ ‘g’%‘;&l tep é E]ﬂg) ﬂ]ie prbcel_ciizlres d%écflgc!:é m'\@(a(mple
azoIo[1@a§p§7mmﬂ1dmg&%yal)eﬂlq)h@h¢@r®m@yryle@blﬁpezﬁﬁ&cﬂ@mdmmxwapipﬂﬁ@dﬁed@a@ord|ng to the

Tt SN0 B Sy oD of et ESepe 8. RN (208
DMSO -1e), 6 88!315@ ¢rﬁ|t4i$)28a(brs 32Hn. 7180;71.58 (sn38H)1 1447386, (i BHD47@34-448 7093, 1H),
6.08 (d J %ng%ll% }?ﬁ%égz%/llo[]% z, 1 H), 2.50 (s, 3H). MS (ESI) m/z 280 (M+Hr. 10Example 54

4-(7-a |ho a]pyrlmld -6-y1)-1-phenylbut-3-yn-1-ol
Example 45
13 (1S,2R,48)-2-[(7-amino-5-methyl[1,2.4]triazolo[ 1,5-a|pyrimidin-6-yhethynyl]-1,7,7-

trimethylbicyclo{2.2.1Theptan-2-ol

Example 45A
(15,2R 45)-2-ethynyl-1,7,7-trimethylbicyclo[2.2.1 Theptan-2-ol
20 The title compound was prepared according to the procedures described in Example

6A, substituting S-(-}-camphor for tetrahydro-4H-pyran-4-one used in Example 6A.

Example 458
(18,2R,48)-2-[(7-amino-5-methyl[1,2,4]triazolo[ 1,5-a]pyrimidin-6-yl)ethynyl]-1,7,7-
25 trimethylbicyclo[2.2.1Theptan-2-0l
The title compound was prepared according to the procedures described in Example

4B, substituting Example 45A for 1-ethynylcyclopentanol used in Example 4B. *H NMR

(300 MHz, DMSO-de) & 8.43 (s, 1H), 8.23 (brs, 2H), 5.55 (s, 1H), 2.50 (s, 3H), 2.50 (s, 3H),

2.24-2.14 (m, 2H), 1.96-1.83 (m, 3H), 1.78-1.63 (m, 3H), 1.54-1.41 (m, 2H), 1.20-1.09 {m,
30 2H), 108 (s, 3H), 0.93 (s, 3H), 0.86 (s, 3H). MS (EST) m/z 326 (M+H) .

Example 46
1-[3-(7-amino-5-methyl[1,2,4]triazolo[1,5-alpyrimidin-6-y)prop-2-ynyl]eyclopentanol
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The titled compound was prepared as described in Example 50B, substituting 1- pheny1-3-butyn-1 -ol
for Exampleve0Ass MR (300 MHz, DMSO-d6) 6 8.40 (s, | H), 8.09 (spgﬂgjsgﬁég@llﬁ (m, 511),
5.67 (d, J=4.07 Hz, 1 H), 4.75-4.97 (m, | H), 2.89 (dd"./ =- 156.27, 1.53 Hz, 2 H), 2.35 (s, §8H) MS
(ESI) m/z 294 (M+14)1. Example 55 (trans)-ethyl 2-[3-(7-am no-5-methyl[1,2,4]triazolo[1,5-a]pyr
midin-6-y1)-1-hydroxyprop-2- ynykyclopropanecarboxylate 20 Example 55A (trans)-ethyl
2-(-1-hydroxyprop-2-yrtyl)cyclopropanecarbokylatg . 4¢xsolution of ethyl
2-fottity1-1-cyclopropanecarboxylate (predominately trans, 331 1.11, 2.5 mmol) in tetrahydrofuran
(5mL) was cooled down to -70 C. Eth&oﬁ@mﬁb")ﬁ@%ﬁﬁ@%‘f@#ﬂa@l (0.5 M in tctrahydrofuran, 5 mL, 2 5

mmol) was adddddectieabovengolatonunder anaimosphera of Qigﬁﬂf@ﬂmﬂ{ﬁ l)%]grgtirred at-70C
d wit

for 1 h. The reaction was quenched with water, and extractec ethyi acetate. The organic phase
was% washe %ﬁ%ﬁ%ﬁ% ﬂga%véf“%@é@%ﬁiﬁ%d%ﬁd eoriebrtrad devgothet. Mypityd title
compouimebryiidid A00%, unpurifiedhas apaleyeipw Rk SR Exam B&&Qﬁ@%&‘@ﬁr}é‘%‘%{r 30 min
2-[3-(7-%{r}|n00-5t-meth 1gl,ﬁé%trlazo lo [1,5 -a]pyrlm|d|n-63/1)-1-hydroxyprop-2- ynyl| eye lopropane
carbo xy tate WO'B BABGEPTTIISBH8I61dAs: 11 IanmstlirensEidnipld 4828 mg, 0.1

rnmol), Examyplebbin(2hongs A mmek-RisiripheryirfesphineipalladiumLl) dichjoride (3.5 mg,
0.005 rr%r%?l C%Hl (1 m%%ll%g%ﬁ%nmol), and triethylamine (28 u.L, 0 2 mmol) in acetonitrile (500 p.L)

was heated in a Seale SF U ARRYSA RaHE Bt RFS eyt erdeil bawh Tof ie5 h. The
reblltingiptixturenivasre was extracted with ethyl acetate (50 ml.) and the organic ayer was washed

with brine, dried over Na,SQy, filtered, and concentrated in vacuuo, The residue was purified

by flash chromatograph on silica gel (eluting with 10% hexanes in ethyl acetate) to provide

the title compound (800mg, 54%) as a colorless oil.

15 Example 46B
1-[3-(7-amino-5-methyl[1,2,4}triazolo[ 1 ,S—a]pyrimidin~6—yi)prop—2-ynyl]oyclopcntanol
The title compound was prepared according to the procedures described in Example
41, substituting Example 46A for I-ethynylcyclopentanol used in Example 4B. 'H NMR
(300 MHz, DMSO-ds) & 8.41 (s, 1H), 8.15 (brs, 2H), 4.68 (s, 1H), 2.75 (s, 2H), 2.50 (s, 3H),
20 1.80-1.52 (m, 8H). MS (ESD m/z 272 (M+H)".

Example 47
1-{(7-amino[1,2,4]triazolo[ 1 S-a]pyrimidin-6-yljethynyllcyclopentanol
The title compound was prepared according to the procedures described in Example
25 4B, substituting the commercially available 6-bromo-{ 1,2 4}triazolo[ 1,5-a]pyrimidin-7-amine
for Example 4A used in Example 4B, 'H NMR (300 MHz, DMSO-ds) 8 8.50 (s, 1H), 8.40

LT )

(brs, 2H). 8.32 (s, 1H), 5.34 (s, 1H), 2.50 (s, 3H), 2.07-1.63 (m, 8H). MS (ESI) m/z 244
(M-+H)".

30 Example 48
1-[3~(7-amino[1,2,4]triazolo] | ,5~a]pyrimidin-6—yi)prop—iz-ynyi}cyclopentanol
The title compound was prepared according to the procedures described in Example

4B, substituting the commercially available 6-bromo-[ 1,2 4ltriazolo[1,5-a]pyrimidin-7-amine
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5partitioned between ethyl acetate and water. The organic phase was washed with brine, dried

(MgSO4), fillereghandigpncentrated in vacuuo. The residue was purified by f!élshTehromato raph on
silica gel (eluting with ethyl acetate) to provide the title compound as a white %H&@%iﬁl o yield). 'H

NMR (500 MHz, DMSO-d6) 5 8.43 (s, 1 H), 8.26 (s, 2 H), 5.67 (dd, J= 13.73, 6.10 Hz, 1 H), 4.39-4.65
(m, 1 H)f Gragpledtosndisubstifyima Exanplecian fosd-elgayin2lbeiia® ysed ihGkiapi2 H),

1.03-1. (i 1 .Exampl
1A3-(7-1jrifrﬁrr?£2}5\-*ﬂr%§m%[l,2,4%?%@%%)%%%—%?&%% fdll r%{ 33 1?&@5—52-2 ﬁ%}ﬁ’?&@ﬁ%@x@ﬁ%éﬁ%@ylic acid
To a solétidr bERample 63 B3 Intg: DB fmm8Hlin 165 ahytrefrany 2uniD ¥as added tetrabutyl
ammonium fluoride (1M in tetrahydrofuran, 500 uL, 0 5 mmol) at room temperature, and stirred at

room temperature for 24 h. The reaction was quenched with 2N HCI (3 alL). After 5 mm, it was
adjésted to pH-A-5 with saturated NaHCOS3, andpaititiéned 20between ethyl acetate and water. The

organic 33 washed. with byi | S03), filtered and concentrated in vacuuo_to provide
the e compound o afl AR SaraN L il TGO 5 MR CIGBTNIF BRI LD} 81295 (. 1
H), 8.40 (s, 1 H), 8.09 (s, 2 H), 2.70r{siethidpicva®[8. 310122014 (in, 2 H), 1.20-1.65 (m, 8 H). MS
(ES!) iniz 314 25 Example 57
1-[(7-amino-5-ethyl[1,2,4]triazolo[1,5-a]pyrimidin-6-yl)ethynylicyclopentanol Example 57A
305-ethyl-[1,2,4]triazolo[1,5-a]pyrimidin-7-arkinenpic A9%ixture of 3-oxopentanenitrile (1.0 g, 10.3

mmpl) and 3-amin&ké@&%wﬁlgﬂrgﬁ@%};}gﬁ%% 9}_), irg1 é%ﬁgL%?gg%mgcid V\g%kheated in a pressure

tube at 150 C for 2411. The reaction mixture was allowe etﬁ% ure, and solvent
was removed iRPWIG2B0EPL38690P OTRIUS20080061948 Yaquocdhessalidoudsdempyeapia filtration.

The filtragg, partigihy.seidified Wponistaading gt room temperature, and the solid was collected via
filtration to give the titlg coéran%o%%% (200 mgc 1%5% @éﬁf %bfagrﬁ%%%t?@le E@SA
5-ethyl-6-iodo-[1.2,4]triazolo[1,5-a]pyrimidin-7-aminc The title compound was prepared according to

the procedures described in Example Example 49B
15 (1R,285,4R)-2-[3-(7-amino-5-methyl[1,2,4 }triazolo[ 1 .3-a]pyrimidin-6-yl)prop-2-ynyl]-1,7,7-
trimethylbicyclo[2.2.1Theptan-2-0]
The title compound was prepared according to the procedures described in Exampie

4B, substituting Example 49A for [-ethynyleyclopentanol used in Example 4B. 'H NMR
(300 MHz, DMSO-ds) & 8.41 (s, 1H), 8.14 (brs, 2H), 4.56 (s, 1H), 2.73 (s, 2H), 2.53 (s, 3H),

20 2.01-1.90 (m, 1H), 1.73-1.59 (m, 2H), 1.52-1.32 (m, 3H), 1.09 (s, 3H), 1.16-1.02 (m, 1H),
0.91 (s, 3H), 0.82 (s, 3H). MS (ESI) m/z 340 (M+H)".

Example 50
methyl 1-[3-(7-amino-5-methyl{1,2,4 ]triazolof 1 ,2-a|pyrimidin-6-ylprop-2-
25 ynyljeyclohexanccarboxylate

Example 50A
methyl 1-(prop-2-ynyl)cyclohexanecarboxylate
To a solution of dilsopropylamine (879 pL, 6.22 mmol) in anhydrous tetrahydrofuran
30 (12 mlL) at — 40°C under nitrogen was added 1.6 M n-butyl lithium in hexane (3.9 nﬁ, 6.22
mmol}, followed by hexamethylphosphoramide (4 mL). The mixture was cooled down to -
78°C and added a solution of methyl cyclohexanecarboxylate (80 7ul, 5.65 mmol) in

tetrahydrofuran (4 mL) with the temperature maintained below —70°C throughout the
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4A, substituting Example 57A for 5-methyl[1,2,41triazolo[1, 5-a]pyrimidin-7-amine used in Example 4A.

10 Example/&7Gos{Zsamino-5-ethyl[1,2 4]triazolo[1,5-a]pyrimidin-6-yltethyyligyclanantang! The title
compound was prepared according to the procedures described in Example 4B, substituting

Example 57B for Example 4A used in Example 4B. [E1 NMR (300 MHz, 15DMS0-4) 88.44 (s, 1H),
8.12 (br‘éf%‘ﬁ?fls.gﬁ‘?%r?g%‘?z%ﬂp@d%fbi%‘ﬁ% (%5)? Xéﬁ-iféﬁ(lﬁﬁﬁs%@zz?(é mmgl HyagH). (MS

(ESI) miz 22 {htihile WadtsampteitBwas allowed to warm to room temperature. After 30 min, it
3-(7-amin{o-5-met€§/ [1, ,46§riazo:ﬁg!1,5-a],51yrimidin-,6-y1)-1-phenylprop-2-yn-|-one 20Example 11 (35
mg, 0.153 hEH WaS s paRaEd ML PER 19 bedafiai i ik sHen eretiom gl 10:235 mmol)

was themrgatdeghifewasuitingdniiy mixture wasg:stired-ateam, temparatiie for s iy Solugnt was

rengoved itng\é%cuuo the residue was taken yp jn DMSQO/methanol (1.5 mL, 1:1, v/v), and filtered

thrdughCelite: e il e RISF LY TR Bhase HPLC (C-18 column, eluting with a
5-100% CH3CN gradient in 10 mM 25ammonium acetateaq )) to give the title compound (5 mg, 14%).
LTINMR (300 MHz, DMSO- ci6) 68.84 (brs, 21-1). 8.50&5, 11-1). 2.25-8.18 (m, 2H), 7.79-7.58 (m, 3H),
2.67 (s, 3H). MS (ESI) m/z 278 (M+H)4. Exarmipiansg 0
302-13-13-(7-amm§5-m@mytmmmmm,ﬁﬂwmwpz@;@Wﬁﬁ%xa-é;%@}%mmrOp-2-
ynyl1-2.2-dimethyleyclobutylIacctamid(? W? 2008/134690PCPUS2008/061948 Example 59A
ynyljcyclohexanecarboxylate
10 A mixture of Example 4A (28 mg, 0.1 mmol), Example 50A (36 mg, 0.2 mmol),
bis{triphenylphosphine)pailadium(Il) dichloride (3.5 mg, 0.005 mimol}, Cul (I mg, 0.005
minol), and triethylamine (28 uL, 0.2 mmol) in acetonitrile (500 uL} was heated in a sealed
tube under nitrogen at 90 °C oil bath for 3 h. The resulting mixture was purified by reverse
phase HPLC (C-18 column, eluting with a 5-100% CH:CN gradient in 10 mM aqueous
I3 ammonium acetate) to provide the title compound as & pale pink solid (8 mg, 24% yield). 'H

NMR (300 MHz, DMSO-dg) 8 8.41 (s, 1 H), 8.10 (s, 2 H), 3.67 (s, 3 H), 2.48 (s, 3 H), 2.73
(s,2 H), 2.00-2.15 (m, 2 H), 1.17-1.68 (m, § H). MS (EST) m/z 328 (M+H)",

Example 51
20 6-[3-(4-methoxyphenoxy)but-1-ynyl]-5-methyl[1,2,4]triazolo| 1,5-a]pyrimidin-7-amine
The titled compound was prepared according to the procedures described in Example
508, substituting 1-(but-3-yn-2-yloxy)-4-methoxybenzene (prepared as described in
Harfenist; J. Org. Chem.; 37; 1972; 841) for Example 50A. '"H NMR (300 MHz, DMSO-d;) §
8.42 (s, 1 H), 8.28 (s, 2 H), 7.05-7.08 (m, 2 H), 6.81-6.92 (m, 2 H), 5.27 {q./ =644 Hz, 3 H),
25 370(s,3H), 238 (s, 3 H), 1.69 (d, J= 6.44 Hz, 3 H}. MS (ESI) m/z 324 (M+H)".

Example 52
(1R)-3+(7-amino-5-methyl[1,2 4 triazolo[1,5-a]pyrimidin-6-y1)-1 -phenylprop-2-yn-1-ol
The title compound was prepared according to the procedures described in Example
30 4B, substituting the commercially available (S)-1-phenyl-2-propyn-1-ol for 1-
ethynylcyclopentanol used in Example 4B. 'H NMR (300 MHz, DMSO-d;) 8 843 (5, 1H),
8.28 (brs, ZH), 7.60-7.55 (m, 2H), 7.44-7.36 (m, 3H), 7.34-7.27 (m, 1H), 6.08 (d, J= 6.1 Hz,
1H), 5.68 {d, /= 6.1 Hz, 1H), 2.50 (s, 3H). MS (ESI) m/z 280 (M+H)".
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2-(3-(2-hydroxybut-3-yn-2-y0-2,2-dimethylcyclobutyl)acetamide To a mixture of Example 29A (84

mg, 0.4 mmeh) -amapddm chloride (32 mg, 0.6 mmol),
0-(ben2otriazol-1-y1)-N,N,N1,Nr-tetramethyluronium tetrafluoroborate (154 hd/ OAEERATAY) in

N,N-dimethylformamide was added N,N-diisopropylethylamine (348 ML, 2.0 mmol). The reaction
mixture was stirred at room temperature overnight. It was partitioned between ethyl acetate and
saturated NaHCO3. The organic phase was vgag@é/\gty brine twice, dried (MgSO4), filtered and
concentrated in vacuo to provide the title intermediate as a white solid (50 mg, 60% yield). 10 Example

59|3|]22- {ng_é-i(Siﬁngn%;;Bé%érﬁw%ﬁQgﬁﬁéﬁéﬁéﬁl’l%leqpﬁmmd&ayﬂ—)ym-hﬁdgmg&%dp@@yigqpéz- |

ynylj-2,2- Imet ¥él _ .IL Was prepar as.descriped In_ =xXampie

29B, substituting 15_Exampie 59§%r %%r?ﬁtffeg%/x 1%%\1%@@6%%%?@%@8%%;%%& 1H),

7.92 (s, Prjubsigigaihgcamesiall i psisdls(RHY PRSI IS Bttt FOIZEAS (m, 5 H), 1.58-1.75 (m,

H), 1.42.¢ : AMS +H)+ Ex le 60

29(1R,§CS§4§ R}- ;5- #ﬁrﬁ%ﬂ%ﬁﬁ%ﬁ?ﬂ?ﬂgﬁ%[ @%ﬁ?uﬁ@%%@%@nﬁ? .97, 1H).

glmet_r;) : biQ?ﬂfh]Vlléﬁténﬁ@(@nt?H)?I’F}é‘%ﬂTéédmp&Hmdmas’fpiteQm,etﬁgg@gj?ga?j&ttﬁ_q @{ggedtjrefs

escCrl n _ | e X , supstitutin € product o
el ity il G oA T “DMSC

Example 41A for 1-ethynylcyclopéntano (300 MHz, DMSO-d6) 8
8.44(s, 25 1H), 8.18 (brs, 2H), 5.57 (s, 1H), 2.83 (q, J- 7.5 Hz, 2H), 2.29-2.14 (m, 1H), 1.96-1.82 (m,
2hi), 1.78-1.64 (m, 2H), 1.55-1.41 (m, 1H), 1.24 ( J= I,p Hz, 3H), 1.18-1.09 (m, 1H), 1.08 (s, 3H), 0.93
(s, 3H), 0.86 (s, 3H). MS (ESI) m/z 340 (MH)11. }amp e 61
301-[(7-amindtS s matiak S\t Bradfpyridvdinyiypéitynylicy glabepitan0l-yn-1 The title
compound wag-prepared, ding 1o [:Egvﬁr edures described in Ex le 48, substituting the
commercially available 1-etr ynylcycloﬁce en%%%dslé%%{gg %yfg% Eﬁgﬁﬁ%@&gﬁlﬂ%éiample 48. 1E1
NMR (306MHZ DMSO-lEpaBazps; 301, 'H NMR (300 MHz, DMSO-dg) § 8.40 (s, | H), 8.09

(s, 2 H), 7.20-7.49 (m, 5 H), 5.67 (d, J = 4.07 Hz, 1 H), 4.75-4.97 {m, 1 H), 2.89 (dd, J =

15 6.27,1.53 Hz, 2H), 2.35 (s, 3 H). MS (ESI) m/z 294 (M+H)".

Example 55
{trans)-cthyl 2-[3-(7-amino-5-methyl[ 1 .2, 4]triazolo[1,5-a)pyrimidin-6-y1)-1 -hydroxyprop-2-
ynyljeyclopropanecarboxylate
20
‘ Example 55A
{frans)-ethyl 2-(- 1—hydroxypropmz-ynyl)cyciopropanecarboxyiate
A solution of ethyl 2-formyl-1-cyclopropanecarboxylate (predominately trans, 331
ul, 2.5 mmol} in tetrahydrofuran (5ml.) was cooled down to —70 °C. Ethynylmagnesium
25 bromide (0.5 M in tetrahydrofuran, 5 mL, 2.5 mmol) was added to the above solution under
an atmosphere of nifrogen dropwise, and stirred at -70°C for 1 h. The reaction was quenched
with water, and extracted with ethyl acetate. The organic phase was washed with brine, dried
over MgS0y, filtered and concentrated to get 419 mg of the title compound (yieid 100%,
unpurified) as a pale yellow o1l
30
Example 55B
(trans)-ethyl 2-[3-(7-amino-5-methyl[1,2,4}triazolo[ | ,5-a]pyrimidin-6-yl)-1-hydroxyprop-2-
ynyljeyclopropanecarboxylate
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WO 2008/134690PCT/US2008/061948 8.15 (brs, 2H), 5.41 (s, 1H), 2.50 (s, 3H), 2.08-1.97 (m, 2H).
1.87-1.76(1%Xy 24d3/1%4¢d61.46 (M, 8E1). MS (ES1) Ink 286 (M+H)fr. Example 62
51[3-(7-amino-5-methyl[1,2,41triazolo[1,5-a]pyrimid -6-y1)-1-cyc|opentylproE5@2T-/ %%ng&ﬁl%%tic acid
To a stirring solr%rt]ion of Exgmple 35B (20 mg, 0.074 mmol) in 0.5 mL of anhydrous
N,N-dimethylformBTHigEeRaSsaRls faists, ilommenld. Goemmidif ATHO resying mixtdye was stirred
for 20 mbishefokertgirhoutyiRspmoasetate ( &kkib: 0054 mmop was. added,and. 10 stirting continued
for 2 h. The reaction mixture was then par)gitioned bﬁwe%tﬁﬁ@cﬁgf}éﬁ(l%u% 1)rgﬁd bé#f’g (10 mL),

the orgaRE Ryt hdasve MigSo 8, Jinursd) imvaptraitildd Hyndssinassdirmhesesidue was

treated with. 1, in L4-dioxane. Organjc solvent was then removed on a rotavap,
and the residp%%;a;p %ﬁ%‘?ﬁ érsf!.%é’}ﬁgége‘ﬁh{g?eé Ii%EE%@%@%&%%&%W%@IWMWGWCH3CN

gradientifriO%v befironitihy| EScawetane(8))cto Gie dhentittecamapouNG {5810, 24 % yield it NMR

(300 MHz . 8.15 (brs, 2H),4.79-4.60 (m, 2H), 4.34 (d, 1=7.1 Hz, IH), 2.54 (s,
3H), 2.;5- 15 (m, 11%)%%%%% ?%alé’ﬁ R E S iRy S0 VRA- PSR ik 63

2<|)(11-[(?ba?ﬁaﬁ&mﬁ%myqﬁic,amﬂﬁbm@[wisacfﬂwrngmﬁfyfm;yggmg@@@q%%aa%@c acid The
title co rding.to.t r s described in Example 62, substituting
Example 8 1o Bl S8 AR (380 W Dir LOLA6) Brbab18.0 | EyPe6e(srelzr,
6.27-6. 23 diH) 3181/ §s SIH) E2252 KB, B13D-2.69¢239 N, 44b1) (4, 97 2586 (Mg aMg (PSI) mitz
298, (M- B> -(7-agnino-5- I 4]triazolo o o
,5?§}Ipyr?njg%r{6¥%i(ﬁ -1-09?5%&)7%%&2@@% éé%%a}n%pq}é BaK! 1Ty HonS1518p 123/ -of

+HY .

)

Example 56
1-[3-(7-amino-5-methyl[1,2,4}triazolof 1,5 ~a|pyrimidin-6-yljprop-2-
15 ynyl]eyclohexanecarboxylic acid
To a solution of Example 69 (83 mg, 0.2 mmol) in tetrahydrofuran (2 mL) was added
tetrabutyl ammonium fluoride (1M in tetrahydrofuran, 500 vk, 0.5 mmol) at room
temperature, and stirred at room temperature for 24 h. The reaction was quenched with 2N
HCI (3 mL). After 5 min, it was adjusted to pH~4-5 with saturated NaHCQs, and partitioned
20 between ethyl acetate and water. The organic phase was washed with brine, dried {MgSQ0y,),
filtered and concentrated in vacuuo to provide the title compound as an off-white solid (63
mg, 100%). 'H NMR (300 MHz, DMSO0-D6) 8 12.53 (s, 1 H), 8.40 (5, 1 H), 8.09 {s, 2 H),
2.70 (s, 2 H), 2.49 (5.3 H), 2.01-2.14 (m, 2 H), 1.20-1.65 (m, 8 H). MS (ESI) m/z 314

(M+H)™.
25
Example 57
1-{(7-amino-5-ethyl[1,2,4]triazolof 1 35~a]pyrirnidinm6~y1)ethyn.yl]cyclopentanol
Example 57A
30 S-ethyl-[1,2 4]triazolo[1,5-ajpyrimidin-7-amine

A mixture of 3-oxopentanenitrile (1.0 g. 10.3 mmol) and 3-amino-1,2 4-triazole (0.91
g, 10.8 mmol) in 10 mL of acetic acid was heated in a pressure tube at 150 °C for 24h. The

reaction mixture was allowed to cool to room temperature, and solvent was removed in
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WO 2008/134690PCT/US2008/061948 The title compound was prepared according to the procedures
described ig/xamuple 64, substituting cyclohexane carboxaldehyde for tetrahydro-4H-pyran-4-one
used in Example 6A. Example 64B Pcy[/ US2008/ 8%/194‘3
3-(7-amino-5-methyl[1,2,4)triazolo[1,5-cdpyrimidin-6-y1)-1-cyclohexylprop-2-yn-I-ol The titled
compoutitfias!Breptidar as aseiss edan Exsion| & aBl buts tiartingExditifledbdpdftanding at

1-ethynyleyeloRaBLRRAkISRM I ExamRIS 4B (200 MHz, DMSO-d6), 6 8.43 (5,1 H), 8.19 (s,
2 H), 5.30 (d .szs,.og Hiﬁ%@4.394%§sﬁﬂﬁ%&&%§ ?s?ag"ﬁibfb‘f-@@él%&%?lffﬂﬁ W& (ES1) miz

286 (MHA9).[EXaki@ie) 65 methy!
443-(7-amino-5-methyl[1,2,4]triazolo[1,5-a]pyrimidin-6-y1)-1-hydroxyprop-2-
ynylicyclohexanecarboxylate 15 Example 65A methyl 4-formylcyclohexanecarboxylate
4-hydroxymethyl-1-cyclohexanecarbOxylic adik¢2BBg 7 mmol) was dissolved in FICI saturated

methanol (20 mL). It was keatgd i3 am,ail %‘Tﬁ%%@ Qfﬁ@?fﬂnﬁﬂf f_Oreaqtion mixture was
e

concentrated in vacuuo, and co-evaporated with ethyl ace to ge .gnél%? oil (>100%). Half of this
batch (-5 mmol i tétratRfaRSHIKA ¢ Benarwbacaesiod witheyesssMactinlperiddihanEx@:Hg, 6.6
mmol) anroamsRTReralSRr & h. (e tesulting mixiHre Was concentrated, and purified by flash
chromatograph on silica gel f(Ieluting with 20- n ioégj ethyﬁyyﬁe’tatg?ﬁ?ﬂr&aaﬁie? toﬁ?gvﬁa%dt}% title
compouritFEPE éétorless oil (540 mg, 64% 25yield). WO 2008/134690PCT/US2008/061948 Example
65IC methyl 443-(7-amino-5-methyl[1,2,4]triazolo[1,5-a]pyrimidin-6-y1)-1-hydroxyprop-2-
Example 57C
1-{(7-amino-5-cthylf 1,2 4]triazelo[ 1 .3-a]pyrimidin-6-yljethynyltjcyclopentanol
The title compound was prepared according to the procedures described in Example
4B, substituting Example 57B for Example 4A used in Example 4B. '"H NMR (300 MHz,
15 DMSO-do) & 8.44 (s, 1H), 8.12 (brs, 2H), 5.37 (s, 1H), 2.84 (q,/ = 7.5 Hz, 2H), 2.05-1.62 (m,

8H), 1.24 (t,.J = 7.5 Hz, 3H). (MS (EST) m/z 272 (M+H)"

Example 58
3~(7-amino-5-methyl[1,2,4}triazolo[ 1 3~ Jpyrimidin-6-y1)-1-phenylprop-2-yn-1-one
20 Example 11 (35 mg, 0.153 mmol) was suspended in 1.0 mL of CH>Cly. Degs-Martin
reagent {100mg, 0.235 mmol) was then added. The resultin g milky mixture was stirred at
room temperature for 5 h. Solvent was removed in vacuuo, the residue was taken up in
DMSO/methanol (1.5 mL, 1:1, v/v), and filtered through celite. The filtrate was purified
using reverse phase HPLC (C-18 column, eluting with a 3-100% CH;CN gradient in 10 mM
25 ammonium acetate,,) to give the title compound (5 mg, 14%). "H NMR (300 MHz, DMSO-
ds) & 8.84 (brs, 2H), 8.50 (s, 1H), 8.25-8.18 (m, 2H), 7.79-7.58 (m, 3H), 2.67 {5, 3H). MS
(ESI) m/z 278 (M+H)".

Exampie 59

30 2-{3-{3-(7-amino-5-methyl[1,2,4 triazolo[ 1 S-a]pyrimidin-6-y1)-1-hydroxy-1 ~methylprop-2-
yayl]-2,2-dimethylcyclobutyl }acetamide
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ynyUcyclohexanecarboxylate The title compound was prepared as described in Example 4B,
substitutingRzxapapie £66B for 1-ethynylcyclopentanol used in Example 4B.NMR (300 MHz,
DIVISO-d6) 6 8.43 (s, 1 H), 8.00 (s, 2 H), 5.33 (d, .1 = 4.41 Hz, 1 H), 4.30-4 44 1?0089 158480 (s, 3 H).
2.60-2.72 (m, 1 H), 2.49 (s. 3 H), 1.21-2.15 (m, 9 H). MS (ES!) m/z 344 (M+H) . Example 66
104-[3-(7-amino-5 ethyl [1,2,4 Jtriazolo[1,5-a]BymidiESay 1)-1-hydroxyprop-2-

ynyl]cyclohexanecarboxylie a6 axvhik0:a,s0utian, of F le 6 5 mg, 0.077 mmol) in

tetrahydrofuran (0.5 mg%etﬁan%l%%%%m?vﬁﬁ %%e%@ﬁ%%éﬁ%%@ic 5t%gﬁi?nmot). The reaction

mixture was stifféd BEFEBHOETRIRAS dvérhigtt Sehtmeilratizadnivth ZNr: (31 54:nwol). It 15was

purified Bynkaversgphase HRLC@r IELy ' ith a.5-100%.CI-13CN gradient in 10 miVI
yerse, fFridieoluron. eliing.in, 9@%%ﬂ(&%r?§8?%g&§%ﬁ%

ammonium acetatei,o) to provide the_titfe compound as aw ite soli el 44RMR (300
MHz, DRISOLIE) "8 -41ethyIFyngigides raHI GG (S -4t pdod 7 chyll aBrdk H ), 2649 (s, 3 H),

2.48-2.50r4 1 1H): : : .M 1).in/z 330 (1V1+H)H. 20 Example 67 {3-[3-(7-a
no-5-methyl[%,Z%rfgg{g](%%{%{%ﬁﬁ%%ﬁ%ﬁﬁgzgﬁ-ﬁq%%t eﬁg%zé%%%- %&%ﬁﬁzifz‘-’“as partitioned

dimethyl&yersBLtiidc P BEReatE| & SR 2: (1 outrieniSpyas2 -y -2 2eimeihy Leyelobutybacetic

acid Torq-lirred-salvii Example, 29 1.2 mmo)) in 5 mL of CH2C12 was added
triethylsilane (ZS%EOSL, .64rtﬁmol), %Ilg%ve&cf{gg%ﬁ%%tjggr%}a‘é% ia iﬁr‘fﬂ% 6%6, 1 mifBnediateterresulting

mixture%@%}?@és&ﬁpﬁémwﬂure for over night. Volatile organics were
10
Example 598
2-{3-]3~(7-amino-5-methyl[1,2,4}triazolo] 1,5 ~alpyrimidin-6-y1)-1-hydroxy-1 -methylprop-2-
ynyl]-2,2-dimethylcvelobutyl} acetamide
The titled compound was prepared as described in Example 29B, substituting

15 Example 59A for Example 29A. 'H NMR (300 MHz, DMSO-ds) 6 8.43 (s, 1 H), 7.94 (s, 2
H), 7.18 (s, 1 H), 6.61 (s, 1 H), 5.30 (s, 1 H), 2.52 (s, 3 H), 1.79-2.15 (m, 5 H), 1.58-1.75 (m,
1 H), 1.42 (s, 3 H), 1.13 (5, 3 H), 1.10 (s, 3 H). MS (EST) m/z 357 (M+H)".

Exaraple 60
20 (1R,28,4R)-2-[(7-amino-3-ethyl[ 1 2, 4)triazolof1 S-a)pyrimidin-6-yl)ethynyl}-1,7,7-
trimethytbicyclo[2.2.1Theptan-2-ol
The title compound was prepared according to the procedures described in Example
4B, substituting Example 57B for Example 4A, and substituting the product of Example 41A
for 1-ethynyleyclopentanol used in Example 4B. '"H NMR (300 MHz, DMSO-ds) § §.44 (s,

5 TH), 818 (ors, 2H), 5.57 (s, 1H), 2.83(q, /= 7.5 Hz, 2H), 2.29-2.14 (m, 1H), 1.96-1.82 (m,
2H), 1.78-1.64 (m, 2H), 1.55-1 41 {m, 1F)

Liddy & 1 yakl, 1y, }.2'4 ! Hz

i4 — Y FETY T oAe o T o
4{t, /=75 Hg, 3Hj}, 1.18-1.09 (m, 1H), 1.08
(s, 3H), 0.93 (s, 3H), 0.86 (s. 3H). MS (ESI) m/z 340 (M-+H)".

Example 61
30 1-[(7-amino-3-methyl{1,2 4}triazolo[ 1 ,5—a]pyrimidin-—6—yl)ethynyl]cycloheptanol
The title compound was prepared according to the procedures described in Exarmple
4B, substituting the commercially available l-ethynyleyclohepentanol for 1-

ethynylcyclopentanol used in Example 48. 'H NMR (300 MHz, DMSO-ds) & 8.42 (s, 1H)
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30removed in vacuuo and the residue was evaporated with toluene (2x10 mL). The resulting title
compound was used without further purification. WO 2008/134690PCT/US2008/061948 Example 67B

{343-(7-amW9—%%ﬁ@13ﬁ§9ﬂ,2,41triazo|o[1,5-a]pyrimidin-6-34)-1-methyleneprd&?@&%ﬂﬂl@%i%s
dimethylcyclobutyl | acetic acid The title compound was prepared according to the procedures

describer 1ti Exarbpl $4B (subsfituting £xample61Afomt-ethynydsycignentang| wﬁﬂq]imgg@mple 4B.
JH NM O%}g%%\ﬂf%—% 8,42 (s, 1H), 7.86 (brs, 2H), 6.07-5.96 (m, 2H), 2.67-2.11 (m, 5H),
2.52 (s, 31}, LA 87V TROMIN (s, 3H). 1.26 (s, 3H). MS (ES!) nn/z 340 (14+1-1)'. Example 68
10methyl 1[347-amino-5-methylf 1,2 ,4]triazolo[1,5-a]pyrimid 6-y1Throp-2-
ynyllcyclopentanecarboxylate Example 68A methyl 1-%0p-2-yny0(:yclopentanecarboxylate 15The

title compound was prepared according to thézﬁ' s described in Example 50A, substituting
methyl cyclopgistaneesrhozyiase for methykeyriphexanecaraxyiate, Fxam %rﬁg%m . Mmethyl
143-(7-amino-5-methyl[1,2,4]triazolo[1,5-a]pyrimidin-6-yl)prop-2- 70ynylicyclopen angcarboxylate
yhytloxy}acetic acid
To a stirring solution of Example 35B (20 mg, 0.074 mmol) in 0.5 mL of anhydrous
N,N-dimethylformamide was added NaH (60%, 4.0 mg, 6.096 mmol). The resulting mixture
was stirred for 20 min before tert-butyl bromoacetate (11 uk, 0.074 mmol) was added, and
10 stirring continued for 2 h. The reaction mixture was then partitioned between ethyl acetate
(10 mL) and brine (10 mL), the organic layer was dried over MgS0s;, filtered, evaporated fo
dryness in vacuuo. The residue was treated with 1.0 mL of 4N HCl in 1,4-dioxane for 3 h.
Organic solvent was then removed on a rotavap, and the residue was purified using reverse
phase HPLC (C-18 column, eluting with a 5-100% CH.CN gradient in 10 mM ammonium
15 acetate)) to give the title compound (5 mg, 21% yield). '"H NMR (300 MHz, DMSO-dq) 8
8.45 (s, 1H), 8.15 (brs, 2H), 4.79-4.60 (m, 2H), 4.34 (d, J= 7.1 Hz, 1H), 2.54 (s, 3H), 2.25-
2.15 (m, TH), 1.81-1.38 (m, 8H). MS (ESI) m/z 330 (M~+H)",

Example 63
20 {1-[(7-amino-5-methylj 1,2, 4}triazolof ] ;S-alpyrimidin-6-yljethynyljcyclopentyl}oxy)acetic
acid
The title compound was prepared according to the procedures described in Example
62, substituting Example 4B for Example 358. 'H NMR (300 MHz, DMSO-dq) 8 8.46 (s,
TH), 8.36 (brs, 2H), 6.27-6.23 (m, 1H), 3.91 (s, 1H), 2.52 (s, 3H), 2.60-2.39 (m, 4H), 1.97-
25 1.86 (m, 4H). MS (ESI) m/z 298 (M-H,0)",

Example 64
3~(7-amino-5-methyl[1,2 4]triazolo[1 S-aJpyrimidin-6-ylj-1-cyclohexylprop-2-yn-1-ol

30 Example 64A
I-cyclohexylprop-2-yn-1-ol
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The titled compound was prepared as described in Example 4B, substituting Example 68A for
1-ethynylcygiopepianalysed in Example 4B. 11-1 NMR (300 MHz, DM50-d6) 6 8.40 (s, 1 H), 8.13 (s, 2
H), 3.66 (s, 3 H), 2.82 (s, 2 H), 2.46 (s, 3 H), 1.96-2.17 (m, 2 H), 1.54-1.83 (K{; B¥LoMB¢ES1) m/z 314
(M+H)- 25 Example 69 2-(trimethylsilypethyl 143-(7-amino-5-methyl[1,2,4)triazolo[1,5-a]pyrimicl
-6-31pﬁrop-2- yn E’I@t f i Ww%eﬁxﬁmmg%m@m%%@%mﬁ Exar?)pi%
cyclohexgnesashoxy; ol r (o xanecarboxylic acid (1.28 g, 10 mmol), 2-
(trimethy%silypethanoiﬁg%.g g(,) 1%%%%%%%%%%—3]&3%&%%%% Ritio)BYEy keabvHichinde

hydrochl ﬁﬂl’é“??fﬁg 11 mmol) in dichloromethane was added 4-dimethylaminopyridine (123 mg, 1.0
mmol). The reaction mixture was stirred at room temperature for 3 d. It was partitioned between ethyl
acetate and 2N HO. The organic phase was washed with brine, saturated NaHCO3, brine, dried over
MgSO04, filtered and concentrated in vacuuo.ThendsiddB was purified by flash chromatograph on

silica gel (elgting;with, 0:209 vh | xane).to.provide the title compound as a colorless oil
(1.7 g, 75%33%eld). Examﬁﬁ@@’é%ﬁ%ﬁ%ﬁsﬁ% y“il-%)%%g)ﬁfﬁl‘fjﬁw RipeearBokylhte 10The
titted compound lﬁﬁe%f’é’éiﬁéid%@c}?mﬁdrhﬁ Exdnsptéob0A Substifsting, WQD%QA% ethyl
loh : ' le, 50A (yield 39% E le 69C
o et oD T LByt 2 HUALS AL A ML 800 5 .43
15ynyl]dyelb xgﬁgdérﬁ&ﬁélétéomde-ﬂﬁeﬁ(m%mdmﬂla was-prepared as)deseried iﬁ%‘ﬁ’ﬂ 8'@6‘5’
39%). 1H R (300

subgtituting Exampie @gg)f%}@é@( j%ﬂgpentanof used in Example 4B (yield
MHz, DMSO-d6) 5 8.39 (s, H), 8.10'%, , 4.07-4.20 (m, 2 H), 2.70 (s, 2 H), 2.47 (s, 3 H), 2.00- 2.18

(m, 2 H), 1.19-1.67 (m, 8 1-1), 0.86-0.99 (m, 2 H), -0.01 (s, 9 H). MS (ES1) miz 414 20 (M+H).
Example 65
methyl 4-[3 ~(7-amino~5-methyif 1 2.4 Jtriazolof1 .5-a]pyrimidin-6-y1)-1 -hydroxyprop-2-
yiyljeyclohexanecarboxylate
15
Example 65A
methyl 4-formyicyclohexanecarboxyfate
4~hydroxymethyl-1~cyciohexanecarboxyiic acid (1.58g, 10 mmol) was dissolved in
HCl saturated methanol (20 mL). It was heated in an o1l bath (70-80 °C) for 3 h. The
20 reaction mixture was concentrated in vacuuo, and co-evaporated with ethyl acetate to get 1.8
g of o1l (>100%). Half of this batch (~ 5 mmol) in tetrahydrofuran (15 mL) was treated with
Dess-Martin periodinane (2.8 g, 6.6 mmol) at room temperature for 1 h, The resulting
mixture was concentrated, and purified by flash chromatograph on silica gel (ehating with 20-

40% ethyl acetate in Hexane) to provide the title compound as a colorless oi] (5340 mg, 64%
25 yield). |

Example 65B
methyl 4-(1 —hydroxyprOp—.’Z-ynyl)cyclohcxanecarboxyiate
The title compound was prepared according to the procedures described in Example

30 6A, substituting Example 65A for tetrahydro-4H-pyran-4-one used in Example 6A
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Example 70 6-[(4-bromophenypethyny1]-5-methyl[1,2,4]triazolop,5-a]pyrimidin-7-amine The title
compound ywas-gigRaigs according to the procedures described in Example 254B, substituting the
commercially available 1-bromo-4-ethynylbenzene for 1- ethynylcyclopentaﬁgméqgaﬂﬁ’f”é%pIe 4B.
11-1 NMR (300 MHz, DMSO-d6) 5 8.52 (s, 2 H), 8.45 (s, 1 H), 7.65 (s, 4 H), 2.61 (s, 3 H). MS (ES1)
Ink 328 (M-E1-1)+. Example 71 Example 65C

306-[(4-chlgxg Y VRY -3 1,2 4ltriazoledl S-alpyrimidin-7-amine The title
compound Wagmp;gpg%gz accordg}n%gtﬂo%% ’é%ﬁé%%ﬁéé&%l%%%ﬁ‘ 355?%1%“ TSRt g the
commercially available 1-chloro-4-ethyriylbemwkelra foedrmihyhytcyclopentanot used in Example 4B.

11i NMR (300 Mz s ( 08/134690PCT/US2008/061948 8.45 (s, 1 H),
7.68 -7.76 (m, 2%;?% . .549(%,%?%? %rét% (EV,M %%%éért §1’)“r1%]/%z ‘&%Jg*kzﬁgﬁiﬂﬁ?%gﬁ‘?&l@l?z Smethyl
2-14-1(PamifbJsethathyis paatkiazblofads alpyrmp6-¢Bethy hlPh L2 nTsthyiRtopanoate

Example.7 - I trimathylsitylethynyt)[1,2,4]triazoto[1,5-alpyrimidin-7-amine 10A mixture of
rample A (375 0 -0 e iy Gy IE e A 1 & Mo & > ). 250372
bis(tripHéfylpHosphthe) Faliadiui¢R) dictofids (3Enies D .8Bzrmaatls Ga) (10 mg, 0.05 mmol), and
triethylamine (279 1.1E, 2 mmot) in acetonitrile (4 mL) was heated at 90 C under an atmosphere of
nitrogen for 1 h. The resulting mixture was partitioned between ethyl acetate and water. The organic

phase was washed with brine, dried (MgSOA4}; filtepdelgind 15concentrated in vacuuo. The residue was
purified by flasﬁbm@ @%ggg@% iii%a_ | ée UE ‘with ethyl acetate) to provide the title compound
as a pale yellow soﬁid (123 mg, 5%%?;/@13?&%3!% {?%@mmmm“é'ﬁ)—])mhydmxypmpmzu
vnyl]cyclohexanecarboxylic acid
To a solution of Example 65C (26.5 mg, 0.077 mmol) in tetrahydrofuran (0.5
mL)/methanol (0.5 mL) was added 2N NaOH (77 ul, 0.154 mmol). The reaction mixture
was stirred at room temperature overnight, and neutralized with 2N HCI (0.154 mmol). It
15 was purified by reverse phase HPLC C-18 column, eluting with a 5-100% CH,CN gradient in
10 mM ammonium acetate,, ) to provide the title compound as a white solid (10 mg, 40%
yield). "H NMR (300 MHz, DMS0-ds) 6 842 (s, 1 H), 8.31 (s, 2 H), 5.31 (s, 1 H), 4.37 {d,J
- =543 Hz, 1 H),2.49 (s, 3 H), 2.48-2.50 (m, 1 H), 1.26-2.13 (m, 9 H). MS (ESI) m/z 330

(M+H)".
20
Example 67
{3-[3-(7-amino-5-methyl[1,2,4}triazolo[ 1 2D-a }pyrimidin-6-yl)-1 -methyleneprop-2-ynyl]-2,2-
dimethylcyclobutyl}acetic acid
25 Example 67A

2-(3-(but-1-en-3-yn ~2-y1)-2,2-dimethyleyclobutyl)acetic acid
To a stirred solution of Example 29A (253 mg, 1.2 mmol) in 5 mL of CH,Cl,; was
added triethylsilane (250 uL, 1.6 mmol), followed by trifluoroacetic acid (116 ul, 1.6 mmol),
The resulting mixture was stirred at room temperature for over night. Volatile organics were
30 removed in vacuuo and the residue was evaporated with toluene (2x10 mL). The resulting

title compound was used without further purification.
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206-ethyny1-5-methyl-[1,2,4]triazoto[1,5-a]pyrimidin-7-amine A mixture of Example 72A (122 mg,
0.5 mmol), patassigeaybonate (138 mg, 1.0 mmol) in a mixed solvent of ‘
methanoUtetrahydrofuran/H20 (3 mL/3 Int/0 5 nit) was stirred at room tempBfR{(He2f5#/498%8 The
reaction mixture was acidified with IN HO. The solid was filtered, washed with water and ethyl
acetate to provide the title compound as an offx28pihitdBolid (35 mg, 40% yield). Example 72C methyl

2-14-[(7-asniRq-hametbyilld [ | >-alpyemidin-6-yPe phenyli-2- methylpropanoate 30A
mixture oqj‘fl E{xe?mple 728 (17 %ﬂ%{fﬂgfiﬁr@r[h%%ﬂ e’?h[g/}p . Fg‘r%%ﬁgo%%l‘r]%eﬂ’%’ &ﬁ%ﬂﬂ’% 1438 mg,
0.15 mmol), bis(triphenylphosphine) ity adichibridet{8 &g, 0.005 mrnol), Cul (I mg, 0.005

mmol), and triefhdamine 428G %2 mnal) in, itrile (500 gL ), was heated at 95 C under nitrogen
for 1 h. The resulting mixt%gr%was paét%%ned bg(%v%ge%%é?hy Ca?:ré%aeteué gd%;ﬁf§}¢$ﬁé%f@%‘9é& phase

was washed ihH BrRe Farewsvervigs Dattfilteteds mpdicandentratedtinavaauum Thenesidue was

purified hramatogr R silicg luting.with ethyl acetate) to provide the title compound
as a Whiét%(}:‘og?f?gj% Eia mg, 4?32%?&@1?}\%\7'@%8@% ﬁﬁs@é 5“6%5&42(@,732}4)1, @641, 1= 58.48
Hz, 2 HY, 72368 = 89481K7, (ank)FB,614(s(:3 1)), 20635 (s, 31H) MISLLSE) 6 sMS(ES ) m/z 350
(M+H)-. Example 73 ethyl
144-(7-amino-5-methyl[1,2,4]triazolo[1,5-alpyrimidin-6-y1)but-3jmyl]-2- 10o0xocyclopentanecarboxylate
The title compound was prepared according tB:theydecgedures described in Example 4B, substituting

1-but-3-yny1-2- clopents rboxyli id, ethyl ester. (prepared .as described in Belotti, D.;
Cossy, J.; Pete,qi?]g.@t é%gg%i(r?aéﬁ%g (%cr}gg%?ﬁgé\/%%n%ﬁ%géﬁg %E’é’ém}_’; Bof FPALEtHymylcyclopentanol

used in Example 4B. 114 NMR (300 MiZc P Oxe6) B4 d1se 1H), 8.18 (brs, 2H), 4.03 (g, 1 = 7.1
Hz, 2H), 2.87 (t, | = 6.8 Hz, 2H), 2.76-2.68 (m, 2H), 2.58-2.23 (m, 6E1), 2.50 (s, 3H), 1.15 (1, J = 7.1
Hz, 3H). MS (ESI) miz 356 (M+14)-.

Example 68A

methyl 1 ~(pmp~2—ynyl)cyciopentanecarboxylate
The title compound was prepared according to the procedures described in Example

S0A, substituting methyl cyclopentanecarboxylate for methyl cyclohexanecarboxylate,

Example 68B
methy] 1-[3-(7-amino-5-methyl[ 1 2,4 triazolo[ 1 S3-alpyrimidin-6-ylprop-2-
ynyl]eyclopentanecarboxylate

The titled compound was prepared as described in Example 4B, substituting Example
68A for 1-ethynylcyclopentanol used in Example 4B. 'TH NMR (300 MHz, DMSO-4,) 8 8.40
(s, 1 H), 8.13 (s, 2 H), 3.66 (s, 3 H), 2.82 (s, 2 H), 2.46 (s, 3 H), 1.96-2.17 (m, 2 H), 1.54-1.83
(m, 6 H). MS (ESI) m/z 314 (M+H)",
25

Example 69
2-(trimethylsilylethyl 1 ~[3-(7-amino-5-methyl[1 2.4]triazolo[1 .S~apyrimidin-6-yl)prop-2-

ynylJeyclohexanecarboxylate

36 Example 69A
2-(trimethylsilyliethyl cyclohexanecarboxylate
To a mixture of cyclohexanecarboxylic acid {1.28 g, 10 mmol), 2-

(trimethylsilyl)ethanol (1.3 g, 11 mmuol), }.—ethyl~3m[3m(dimeth_ylamino)propyl]mcarbodiimide
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It is understood that the foregoing detailed description and accompanying examples are merely
illustrative apg axpA9ide, e taken as limitations upon the scope of the invention. Various changes and
modifications including, but not limited to, those relating to the 20 chemicalStFOCHaPEE 6 M ituents,

derivatives, intermediates, syntheses, formulations and/or methods of use of the invention, can be

made wilSSIRUSMEAE- Hrism lthenspsttitiafdist presstiinveriionldatisdape iyereofoWR098/134690
PCPUS2098/061948,We1¢laim: :ompaynd. bhaving formula () NH2 N-N R2-C_N--w (1), or
pharma:cgeutjc_aﬁy accepggl??glgse%){rigdrugs, saﬁ%%?%?gg‘%%?%} %ﬁrggﬁ%ﬂ%ﬁi %h%‘r%f’,v #herein Rl is

hydrogeRE5HAHGH RSk By brctiaiogeh 2 Ak, Ihalbalimyaeryhbheteraaryhsbydleaticykins, heterocycle;
113 is cysloalled sanvcbeteiaRn bnaisraeales (CRARDNGRA, COIORS. 10 CRIIZILOR), C(0)-RS,
en

ormis 1, 2, 3 or 4; 124 at each occurrence’ is independently hydrogen, HalGgeHandt, alkenyl,

haloalkyiSSs 2428 RIRBY(HD) a0y oRes c St0ERAGIHC(@NERBHR )itk CRIRDPOR28ate in

(CR RApMEENRE G R GRS {CIIIRC 01225, {GR B CONRARS). 1501
yl, en

heteroaryl, cycloa or heterocycle; Rb, at each occur , iI5'independently hydrogen, halogen,
alkyl, allcenyl, haloallcyl, -C(0)0122b, -C(0)-R2b, -C(0)-N(R8)(R9), -(CR ' Rd)p-OR24,
-(Cnd)p-N(R8)(R9), Example 698
2-{tnimethylsilyl)ethyl I-(prop-2-ynyljcyclohexanecarboxylate
16 The titled compound was prepared as described in Example 50A, substituting

Example 69A for methyl cyclohexanecarboxﬂate used i Example 50A (yield 39%).

Example 69C
2-(trimethylsilylethyl 1 -[3-(7-amino-5-methyl{1,2,4)triazolo[1 S-a]pyrimidin-6-yhprop-2-
15 ynyl]jeyclohexanecarboxylate
The titled compound was prepared as described in Example 4B, substituting Example

69B for 1-ethynylcyclopentanol used in Example 4B (yield 39%). 'H NMR (300 MHz,

DMS0-de) 8 8.39 (s, 1 H), 8.10 (s, 2 H), 4.07-4.20 (m, 2 H}, 2.70 (s, 2 H), 2.47 (s, 3 H), 2.00-

218 (m, 2H), 1.19-1.67 (m, 8 H), 0.86-0.99 (m, 2 H), -0.01 (5, 9 H). MS (ESD m/z 414
20 (MHHY

Example 70
6-[(4-bromophenyljethynyl]-5-methyl[ 1 24 triazolol1,5-ajpyrimidin-7-amine
The title compound was prepared according to the procedures described in Example
25 4B, substituting the cornmercially availabie 1-bromo-4-ethynylbenzene for 1-

1L, 27 LR

B.45 (s, 1 H), 7.65 (s, 4 H), 2.6 (s, 3 H). MS (ESI) m/z 328 (M+H)".

ethynylcyclopentano] used in Fxample 4R, 'H NMR (300 MHz, DMSO-ds) § 8.52 (5, 2 H}

L

Example 71
30 6-[(4-chlorophenyl)ethynyl}-5-methyi[ 1 2, 4ltriazolo{1,5-a)pyrimidin-7-amine
The title compound was prepared according to the procedures described in Example
4B, substituting the commercially avaitable 1-chloro-4-¢thynylbenzene for 1-

ethynyicyclopentanol used in Example 4B, 'H NMR (300 MHz, DMSO-d5) 8 8.51 (s, 2 H)
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-(CR'Rd)p-C(0)0R2b, -(CRt5p-C(0)-R2b, -(CR'Rd)p-C(0)-N(R8)(R9), aryl, heteroaryl, cycloalkyl, or
heterocycleyepiingalysdd/and Rb together is =CH2; R4 and Rd, at each occurrence, are each
independently hydrogen, halogen, alkyl., or haloallcyl; RY is hydrogen, gﬁ:{y?ﬁ%%%ﬂ@ﬁ“@ycloalkyl,
aryl, hetgrgaaryl, heterocycle, 7t%/cloallc lalkyl, arylallcyl, heteroarylallcyl, or heterocyclealkyl 25124 is
hydrogeh; alkyl [HaloAik§1: dytidaréyiDart hetetddrl, Hheterbéy e pretSdas thatwhen R4 is
hydrogefiviaiilqyt or haloallcyl, then at least one Ra is -OW', -N(R8)(R9), -C(0)012215, -C(0)-R2b,
-C(0)-N(R8)(R9), -(CR8Rd)p-OR28, -(Cnd)p-N(R8)(R9), -(CR 'Rd)p-C(0)0R2b, -(CR Rd)p-C(0)-R2b, or
-(CRORd)p-C(0)-N(R8)(R9); or R" and Rb together is =CH2; 30R5, at each occurrence, is

independently alkyl, haloalkyl, cycloallcyl, ary@g&{,%;@%yl, heterocycle, cycloallcylallcyl, arylalkyl,
het roarylallca/rl or heterocycleallcyl; WO 2008/134690PCT/US2008/061948 wherein each of the

cycloalkyl BFYhetéfo iy hmerodyeiey Eyadatkprmoléty-oheroysionicyiatkyhyamympiety.of the
arylalkyl, heteroaryl moiety of the heteroary}@gﬁglgqggaggg%ocycle moiety of the heterocycleallcyl, as
represented by R2,123, Rh, 121), R4, R5, and RY, IS independently unsubstituted or further
substituted with 1, 2, 3, 4 or 5 substituents selected 5from the group consisting of alkyl, halogen,
haloalkyl, oxo, -OR16, -S(RH), -S(0)2R15, -%Q%Iﬁ@@ﬂ), -N(R )(R12), -C(0)0OR16, -C(0
)O(trialkylsilylalkyl ), -%O%N R11)(R12), -(CReR9)g-OR16, -(CRele)g-N(R11)(R12), -(CReRf)g-C(0)OR
la, -(CReRSq-C{(}WE DI B1 kit etinmR16)2.4]triazolRE, RojandrRdR,- Ateeieh occurrence, are
each independenth hydragen, aliylol Aohalo Iliygl)' 73, at each gccurrence, is each
independentlgl hydrogen, alkylﬁmﬂafloalkﬁ -N:g’(H)Ru O](%ﬁ%ﬁﬁﬁngﬁ%@iﬂ nBLeY 1l R9b and R16,
at each BRI EFEE Rherabtipmbimsap adiyonglr dirioratyl hatpalkyts HBRORN)HGIRRR13, or 01,
15R9 apd Rl 3t eachQcsHiense. @ clginde ndently hydrogen, alkyl, haloalkyl, -S(0)2-R13a,
-S(O)2-N(R13)(R%4), -C(0)OR13, -C(O?%(?&l )?Ei‘gi%ra %"3"%0 L was Roated at 90 °C

under an atmosphere of nitrogen for 1 h. The resulting mixture was partitioned between ethyl

acetate and water. The organic phase was washed with brine, dried (MgSQ,), filtered and

15 concentrated fn vacuio. The residue was purified by flash chromatograph on silica gel

{cluting with ethyl acetate) to provide the title compound as a pale yellow solid (123 mg
50% vield).

Example 72B
20 6-ethynyl-5-methyl-[ 1 2,4 Jtriazolo[1,5-alpyrimidin-7-amine
A mixture of Example 72A (122 mg, 0.5 mmol), potassium carbonate (138 mg, 1.0
mmol) in a mixed solvent of methanol/tetrahydrofuran/H,0 (3 mL/3 mL/0.5 mL) was stirred
at room temperature for 1.5 h. The reaction mixture was acidified with 1N HCL The solid
was filtered, washed with water and ethyl acetate to provide the title compound as an off-

25 white solid (35 mg, 40% yicld).

Example 72C
methyl 2- {4-[(7-amino-5-methyl[1 2. 4]triazolo[ 1 »S-alpyrimidin-6-ylethyny!Jphenyl}-2-
methylpropanocate
30 A mixture of Example 72B (17 mg, 0.1 mmol), methyl 2-(4-bromophenyl)-2-
methylpropancate (38 mg, 0.15 mmol), b1's(triphenyiphosphi.ne)palladium(ll) dichloride (3.5
mg, 0.005 mmol), Cul (1 mg, 0.005 mmol), and triethylamine (28 pl., 0.2 mmol) in

acetonitrile (500 uL) was heated at 95 °C under nitrogen for 1 h. The resulting mixture was

77



p, g, and r, at each occurrence, are each independently I, 2, 3, or 4; Re, R1, Rg, and Rh, at each

occurrenceyaresackigglependently hydrogen, halogen, alkyl, or hanaIicyliygg%r%g;f@@%&ﬁeagh
occurrence, is independently hydrogen, alkyl or haloallcyl; R15, at each occurrence, is fr%d%spendently

alkyl, haloalkyl, or d; R13, at each occurrence, is independently hydrogen, alkyl, haloalkyl, or Gl; R138,
at each REEHTBHRECTY TRASHEA dEpME AR IMattoaldyt, BEGs ahesSatwadkdedtiente, dsied

eperae i an, heieanuhausioalohdeIPIanEn, TRENBIGKISTHBRITI, G0 ek, or

heterocyclealkyl, wherein the aryl, heteroaryl, cycloallcyl, heterocycle, aryl moi e arylallcyl,

heteroafJi PR 8P bHE HEtEr el el g sy thoalloy arisiety of thevaycibalititatkyipanodheterocycle
moiety qfithe hgigraevgiealioyl. are eaghungensndently 5 sdorfuthsroupsteg with 1, 2, 3,

4, or 5 substituents selected from the group consisting 6f a ogen, -CN -O(alkyl),
-NH2, 30N (H)alkyh), -Rifdiey 1) 2 4EHOHCI00(@lKYBL): C(OYNE 3, HE (ON(H) @iky S (BN alkyl)2,
haloalkyl, . 2rd Mj,rg.jbstituted with one substituent seleceted from the the group consisting of -CN,
-NO2, -OH, -0O(alicyl), -NH2, -N(H)(alkyl), -N(alkyl)2, -C(0)0OH, -C(0)0(alkyl), -C(0)NH2,
-C(0O)N(H)(allcyl), and -C(0)N(alkyl)2. WO 2008/134690PCT/US2008/061948 2. The compound of

claim 1, or a pharmaceutically acceptable sa RIodrug, salt of a prodrug, or a combination thereof,

wherein R3 is cycloallcyl or heterocycle. 3. The compound of claim 1, or a phalmaceutically
acceptable saithpradrin/-sailoi-a-prodidl, . odcombibafieritherecipwhelgin:Rivisyidrmula (a) (a)

whgrein RR and R2k together with thgx%%%q) om t hic ':Fey are attached foma  cycloalkyl or a
heterocycle ring, each of which is optionally 'éﬁﬁer gﬁ%%tﬁx héa with 1, 2. 3, 4 10o0r 5 substituents

selected from i gibuppetmesisdepbbatkylchalogedingaio tikytroxau@RRscribed in Example
4B, substituting 1-but-3-ynyl-2-oxo-cyclopentanecarboxylic acid ethyl ester (prepared as
described in Belotti, D.; Cossy, 1.; Pete, 1. P_; Portella, C.; J. Org. Chem,;, 51, 22; 1986; 4196~
4200) for I-ethynylcyclopentano] used in Example 4B. 'H NMR (300 MHz, DMSO-ds) 8
15 841 (s, 1H), 8.18 (brs, 2H), 4.03 (q, J = 7.1 Hz, 2H), 2.87 (1, J = 6.8 Hz, 2H), 2.76-2.68 {m,
2H), 2.58-2.23 (m, 6H), 2.50 (s, 3H), 1.15 (t, J=7.1 Hz, 3H). MS (ESI) m/z 356 (M+H)Y".

It is understood that the foregoing detailed description and accompanying examples
are merely illustrative and are not to be taken as limitations upon the scope of the invention.
Various changes and modifications including, but not limited to, those relating to the

20 chemical structures, substituents, derivatives, mtermediates, syntheses, formulations and/or
methods of use of the invention, can be made without departing from the spirit of the present

invention and scope thereof.
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S(R14), -S( 15 géo 2N(R1)(R12), -MR I | XR12), -C(0 )OR1, -C(0)0(triallcylsilylalkyl),
C(ON(R11)( ﬁ%ﬁ‘"—?’ ) I-ORR, -(CRAR5-N(R11)(R12), (CRCRNIC(0)ORIR/Re2008/652945
(CReRf)g-C(0)N(R15(1212), and =N-0(R1), R3k is -0121, -N(R11)(12.12), -C(0)OR1, or
-C(0)0(tridkMeytsiyta yl), and 15Re, Rf, q, Rw, R11, R12, R14, and R15 are as defined in claim 1. 4.The
compoung of clajm 1, or a pharmaceutically acceptable salt, prodrug, salt of a prodrug, or a
combination thefe 5P WRLRdiAava s aRmulmBubstituted or substituted with 1, 2, 3, 4 or 5 substituents
selected from the group consisting of alkyl, haloajigyl, halogen, -Ole, 20-S(R14), -S(0)2R’S,
-S(0)2N(R")(R12), -N(1211)(R12), -C(0)0OR1f, -C(0 iecFreytsiRialkyl), C(0)N(R11)(R12),
-(CReRf)g-ORR, -(CReRf)-N(R11)(R12)=(@R&Rf§FC(0)0R10, (CReR5,,-C(0)N(R11)(R12), and G1,
and Re, Rf, g,R", R12, RH, R.15, and 01 arey&s-qgfimed in claim 1. 255.The compound of claim 1, or a
pharmaceutically acceptable salt, prodrug, salt of a prodrug, or a combination thereof, wherein R.3 is
-(CR1Rb),,-R4, wherein Ra, at each occurrence, isiladependently hydrogen, halogen, alkyl, alkenyl,
haldlicyl, -OR74; shHREHRS): 2169401, - - C%J%} éR )(R9), -(CR'Rd)p-OR73,
(CR'Rd éll,ggggs EIERQ%)),, -(CR4Rd§é-C(& (t%é%%?%@%% ¢ ) ??(Pfﬂ?ﬁ‘i,s@cgé)@mm@)mgy,maryl,
heteroaryl, cyCloalityl or heterocycle; WO 2008/134690 PCT/1JS2008/061948  Rh, at each
occurrence, is inﬂmgmﬁi@gg}yg} jen, halogen, alkyl, alkenyt, haloalkyl, -C(0)OR7h, -C(0)-R7h,
-C(O)-N(R8)(R%Q-_ R’Rd)p-OR78, -(CR8Rd)p-N(R8)(R9), -(CWRd)p-C(0)OR7h, -(CWW)p-C(0)-R7h,
-(CR'Rd)p-C(0)* fiRBIaRploReterdiiyl haloalkyl, aryl, heteroaryl, cycloalkyl, or heterocycle:
R s cycloalkyl, aryl, beteroaryl, heterocycle, u(CRaRb}me‘*, =C(O)OR5,
10 -C(R")=N-O(RY), -C(O)-R%, or ~C(O»NRHR)

misl, 2, 3or4;

k]

R’, at each occurrence, s independently hydrogen, halogen, alkyl, alkenyl haloalky]
7a , 5
-OR™, -NRHR®), -C(O)OR™, -C(O)-R™, -C(O)-NR R, -(CR°RY),-OR™
Cyy 8 (> ; S
“(CRR),-NRHR), -(CRRY,-C(OYOR™, ~(CRR*)-C(0)-R™, “(CRR*)-C(O)-NR*)(RS)
15 aryl, heteroaryl, cycloalkyl, or heterocyclé; |
b .. .
R”, at each occurrence, is independently hydrogen, halogen, alkyl, alkenyl haloalkyl
-COYOR™, -CO)R™, -C(O)-N(R¥R®), (CRR"),-OR™, (CRRY),-N(R*)(RY)
cyypd c . a
«(CRR)-C(OYOR™, «(CRRY),,-C(O)-R™, {CRR)p-C(O)-NREYR®), aryl, heteroaryl
cycloalkyl, or heterocycle;
20 optionally, R* and R together is =CH,;
¢ d
R”and R%, at each occurrence, are each independently hydrogen, halogen, alkyl, or
haloalkyi; ' |
R”1s hydrogen, alkyl, haloalkyl, cycloalkyl, aryl, heteroaryl, heterocycle,
cycloalkylaikyl, arylalkyl, heteroarylalkyl, or heterocyclealkyl;
25 i '
R™1s hydrogen, alkyl, haloalkyl, cycloalkyl, aryl, heteroaryl, or heterocycle, provided
4. ' ’
that when R is hydrogen, alky! or haloalkyl, then at least one R* is -OR™, NRHR
-C(O)OR™, -C(0)-R”, -C(0)-NR*HRY, -(CR°R%),-OR™", «(CRRY,-NERHRY
crypd [ l‘ ’
(CRR)-C(0)OR™, -(CRR*),-C(0)-R”, or -(CRR,-C(O)}-N(R*R®): or R* and R®
together is =CH,;
5 . :
30 R”, at each occurrence, 1 independently alkyl, haloalkyl, cycloalkyl, aryl heteroaryl
heterocycle, cycloalkylalkyl, arylalkyl, heteroarylalkyl, or heterocyclealiyl:
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is = ; 4 is hydrogen, alkyl, haloalicyl,
cycloalkyt, or heterocycle, 50r Ra and le together_ls CH2; R
czcloalkgt, é"?’ﬁ et é??/l, or heterocycle, wherein each of 'Fhe cycloallcyt, aﬁmﬁmwwgg o that
heterocycle is independently optionally substituted as described in the summary, with the proviso tha

is hyd i : I Ir,is,-01278, -N(R8)(R9). -C(0)OR7h,
o, oy T ESI S A MR R
(CWRdfFeq8H H%razpém&é@ﬁ@@)@bpmcm@mmﬂﬁm@eﬂ“@f {a_hfef@rg(;{ apaﬁ?rﬁ’agg}g&i w, ;e ,
i | | e.cq 1 i
sgc%pfggzﬂas%lﬁ%%o%?&?ﬁﬁ%%%@é%ﬁg%% %E(%)grb]rgisﬁfaq%%%%%ere ,’\%e}rze m&%&&n@ﬁﬁ afeach

occurrenBASRFAdEaH Wdeisshaenty Rydkoyemaikyedlicenyl, halogenonhaloalok anddR4 is

Qe fegey le, 7. ound of claim 1 or a,phalmaceytically
Al ey @%%fr}q%q sgﬁﬁqégga %gpr%cs??&%fg%%%%%% r&:’a%{?it Iecn’, eﬁef@@ﬁ% fermula (b) R3k

| .
?S)Ciﬂt:%iﬁﬁfb(@\%% hiVaR edldh aecﬁf@@&’%@é@aﬁh(magemﬁaqwﬁdﬁl?ﬂ%ﬁ%?zﬁC%'r,m .
1 ktageth it r Qat [ ey ar |
gllﬁgg:_-mlj%?jgzct}le?gc@(igﬁ r%a?p%qﬁ?rgeir%aégaéﬁ %%eﬁﬁr‘}g:@% epé%%%f@%gﬁ{&eé{%r substituted
with I, 273, %?Cb?g”gfésti)buents selected from the group consisting of alkyl, halogen, haloalkyl, oxo,

-OR', -S(RLARIS(O)RIE: SOINRLMRII B2 Q0,0 rialkylsit/allo). -CONRL WO

Zq(BS/l%{é .§£E§I/U82008/061948

R™, at each ocourrence, is each independently hydrogen, alkyl, haloalkyl,
-N=C(H)R"™, -(CRER"),-C(OYOR", or G, _
R™ and R', at each oecurrence, are each independently hydrogen, alkyl, haloalkyl,
~(CRERM,-C(O)ORY, or G,
15 R*and R", at each occurrence, are each idependently hydrogen, alkyl, haloalkyl,
“S(0)R ™, -S(OR-NR*IR™), -COIOR ", -CONRPR™), or G- "
P. q, and r, at each occurrence, are cach independently 1, 2, 3, or 4;
R, R’ R% and R”, at each occurrence, are each independently hydrogen, halogen, -
alkyl, or haloalkyl; |

20 R at each occurrence, is independently hydrogen, alkyl or haloalkyl;

RY , at each occurrence, is independently alkyi, haloalkyl, or G';

R*¥, ateach occurrence, is independently hydrogen, alkyl, haloalkyl, or G';

R*™ at each occurrence, is independently alkyl, haloalkyl, or G'; and

G', at each éccurrence, is independently aryl, heteroaryl, cycloalkyl, heterocycle,

25 arylalkyl, heteroarylalkyl, cycloalkylalkyl, or heterocyclealkyl, wherein the aryl, heteroaryl;;
cycloalkyl, heterocycle, aryl moiety of the arylalkyl, heteroaryl moiety of the heteroarylalkyl
cycloalkyl moi.ety of the cycloalkylalkyl, and heterocycle moiety of the heterocyclealkyl, are
cach independently unsubstituted or further substituted with 1, 2,3, 4, or 5 substituents

3

selected from the group consisting of alkyl, halogen, -CN, -NO,, -OH, -O(alkyl), -NH,,

30 -N(H)(alkyl), -N(alkyl),, -C(O)OH, -C(O)O(alkyl), -C(O)NH,, ~C(OIN(H)(alky]),
-C(O)N(alleyl),, haloalkyl, and alkyl substituted with one substituent seleceted from the the .
group consisting of -CN, -NO,, -OH, -Ofalkyl), -NH,, ~N(H)(alkyl), ~N(alkyl),, -C(O)OH,
-C{O)O(alkyl), ~C(O)NH,, -C(OIN(H)(alkyl), and -C(O)N(alky1),.
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-(CReR50-N(R11)(R12), -(CReRb)g-C(0)0R1, -(Ca5g-C(0)N(RIl)(R12), and =N-0(R1), R3k is -00,
-N(R11)(R¥2) ansGE@eR10, and R. Rf, ,R12, RN, and R'5 are as defined in claim 1. 8.The
compound of claim 1, or a pharmaceutically acceptable salt, prodrug, salt of lroatitoeee
combingtion th , Wherein R3 is foimula (c) (C) wherein Rh is hydrogen, halogen, alkyl,

eof
alkenyt; -C(O)o%%ﬂ’@&n@e%&%mésman%am@aycmwy orchptesncyale pRAIS ORI MR8)(RI), or

-C(O)OOp@de@,aﬂdé%b[ﬁggﬁm RES % R4 rogen, alkyl, haloalkyl, cycloallcyl, aryl, heteroaryl,
or heterocycle, and RTh, R7h, RS?Tand R9 aﬁéﬁlggd% m%%%:’%é ﬁ?lf?e’fgcﬁiefhe compound of claim 8
or a pharmaceutically acceptable salt thereof; wherein R" is hydrogen, C1_6 alkyl, haloallcyl,
-(CFM13),-C(0)@R iSmppsupstitted, qr substituted phenyl, and 20R'3, Rg, Rb, 0, and R9 are each
independently hydrogen, C1_6 alkyl., or ha%alﬁ@&f%%i}'yea&}?ﬁﬁ%fﬁa BramE; splgof a
pharmatadfie&INy sccapbirE wathoprobruticsalt 8f asprodrul, @ a combination thereof; wherein R3 is

foimula (d) wherein 25Rib is hydrogen, alLkyt, al en;ﬁakhalogen, -C(0)00, haloalkyl, aryl, heteroaryl,
cycloalkyl, or heterocycle, R1'is OW', N(R8)@#29) er -C(0)00, and R2a and R2b, at each occurrence ,
4 haloalkyl, or

are independently hydrogen, halogen, alkyl, ;"'v-,
R

()
wherein
R'™ and R* together with the carbon atom to which they are attached form a
cycloalkyl or a heterocycle ring, each of which is optionally further substituted with 1,2.3,4
10 or 5 substituents selected from the group consisting of alkyl, halogen, haloatkyl, oxo, -«ORI.D,
-S(R™), -$(0)RY, -S(0)NR YR ), NR'WR™), -C(O)ORY, -C(O)O(trialkyisﬁylalkyi).
-CIONRYR ™), -(CR°RY)-OR, ~(CRRN-N(R YR, -(CR*R"),-C(O)OR'®, |
~(CRRY)-CION(R YR ), and =N-Q(R %),
R*is -OR", NRMR'), -C(O)ORY, or ~C(0)O(trialkylsilylaliyl), and
135 Re, Rf q. R rRM RYZ, R and R" are as defined in claim 1.

4. The compound of claim 1, or a pharmaceutically acceptable salt, prodrug, salt of a
prodrug, or a combination thereof, wherein R is aryl, unsubstituted or substituted with 1, 2
3, 4 or 5 substituents selected from the group consisting of alkyl, haloalkyl, halogen, ~OR§105
200 -S(R™), -S(0)R", -S(0)NRMYR 'Y, -NR"YR™), -C(O)OR™, -C(O)O(trialkylsilylalkyi)‘
-C(ONR™HR™), (CRRH,-OR, ~(CRR)-NRMYR'2), (CRRO,-C(O)OR”. |
«(CRRY-COINRYR'), and G, and R, R g, R, R R RM RY ang Gf- are ag

defined in claim 1,

25 5. The compound of claim 1, or a pharmaceutically acceptable salt. prodrug, salt of a
prodrug, or a combination thereof, wherein R is “(CR*R®),,-R*, wherein
R at each occurrence, is independently hydrogen, halogen, alkyl, alkenyl, haloalkyl,
-OR™, -N(RM(R?), -C(O)OR™, -C(O)-R™, -C(O)-NR*)R®), -(CR°R*),-OR™,
«(CRRY)-NR*)R®), (CRRY,-C(O)OR™, ~(CRRY,-C(0)-R™, -(CRRM)-C(O)-N(RH (R
30 aryl, heteroaryl, cycloalkyl, or heterocyele; | |
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3]
tn

WO 2008/134690 PCT/US2008/061948 R2b is hydrogen, alkyl, alkenyl, halogen, -C(0)OR7b,
haloalicyl. %ﬂg&ﬁr%gxl, cycloallcyl, or heterocycle, Rh is OR74, N(R8)(R9) or -C(0)OR71', and RI
and Rib, at each occurrence, are independently hydrogen, halogen, aLkyl, @&&kenyzamhgleaikyk each
of the aryl, heterparyl, cycloalicyl, or heterocycle as represented by le and R2b is Sindependently

unsubstituted ﬁfmtmﬁkgb@tmmwﬁmeﬁ@@ﬁg; M@é&iﬁggg@g I%ﬁgj fr&rﬁp ?&I}ﬁg%o %onsisting

of1,2,3 substiflients s e groyp consisting of” alkyl, afac')ge , 8fk§¥ oxo,
-OR-S(lﬁ%(d)zﬁﬁﬁs(ogﬁﬁd){(%ﬁs :&(ﬁ ﬁ@ga,d@dﬁmw@@mﬁxiallcylsiIylalicyl),
-C(0)1\1{RH Rﬁﬁﬂﬂa@ReW@mp-@Rﬁm&m%ﬁ%? W@%%@g@io,
4CReR%%1§£%(§Il§é§ %;,C?el, and --N-0(1e) 10WI is hydrogen, alkyl, fialoalky ,eég%élkyl, aryl,
heteroaryl, or heterocycle, and R7b, R7b, R8, Re, Rf, R9, R10, Rij, Ri2, RM, R15. and q, are as
defined in claifIR1 andR& egripouind=0fitlaim 1 or a phaimaceutically acceptable salt, prodrug, salt of
a prodrug, or a;@ ination thereof wherein R3 is -C(0)-R5. 15 12. The compound of claim 1 selected
from the %‘r%ou ai(;gr%%%%h%% 6- 2%%!%%@%?%%&91?151%%%{2,ﬂ]ﬁﬁiﬁ&ﬂtmy‘/cle; wherein
1,5-alpyffii@ntr givlselied cyoib herethyngl ka=methif L 2,414 ,5-alpyrimidin-7-amine;
5'meth¥kﬁﬁmwg'sw&g[l % 4gria20|0[ 1 S_g%yr"%;%%%tﬁ%e?p%gXai@ Substltuted
1-[(7-amino-5-methyl[1,2,41triaz ’Ic\i’ffL,h;SE ?ﬁ?fﬁﬁ}ﬁﬂﬁl@iﬂ?@m%yﬂ@yémgemaﬂdl, or haloalkyl,
L[(%a%ﬁb%iﬁaémﬂ@,m]fﬂm&emaﬁaamin@m@wm@@guﬁym&g@dﬁg%ﬁg. Ro4(
7}@minq§§r}g¢pybwg,ﬁ - ﬁggom[l ng yrimi din-6-y Dethyn J itetrahydro- Hy?)g/ra)h-4-ok
4-(7-amino-§-dmpethyl[5,2,%3 (‘J’Igﬁ; ?%1 D -r%?ﬁgi@@4y“§)(—@é}éopdﬁﬂ§lmﬁp3€yﬁ}2}b% or
254-(7-8fHinB-S-1R Ry R (& thiamod i BRA] pysinmigin:6-=y1)s2-ghenylbut-3-yn-2-ol;

4-(7-amino-5-g h {12 4ltriazolofls 5-a i;nidir)-6-y-1)-1,1,1'-trjfluoro-2-phenyibut3-yn-2-01;
3-(7-amino-5-m:¢h3)ﬁ[1]§f§]ltri’a§oio 1 B8 PyisiahIsRedin caimenylprop-2-yn-1 -
303-(7-amino-5-methy1[1,2,41triazolor 1 ,5-a]pyrimidin-6-y1)-1-phenylprop-2-yn-1 -01,
6-(3-cyelohexylprap:l; )-p-methyl[1,2 Ajtriazolo[1.5-a]pyrimidin-7-amine; 3-(7-amino-5-methyll
1 f.?,4]triazo|o[1,5-a|r];]g:l/.‘?iéén{}ix ir%%gyﬁlf{lléfc%}‘cal %?%@ﬁiﬂfﬂﬁélﬁﬁﬁﬁébt@mwhomdmg? salt of a

prodrug, or a combination thereof, wherein R® and R, at each occurrence are each
independently hydrogen, alkyl, alkenyl, halogen or haloalkyl, and R is cycloalkyl, aryl

heteroaryl, or heteocycle.

7. The compound of claim 1 or a pharmaceutically acceptable salt, prodrug, salt of a

20 prodrug, or a combination thereof, wherein R* is formula {b}
R?)k
R2k
}rf R1k
P-4
Re Rb
(b)
wherein

a b
R%and R”, at each occurrence, are cach independently hydrogen, halogen alkyl
alkenyl, or haloalkyl; |

1k 2%k .
R and R™ together with the carbon atom to which they are attached form a

cycloalkyl or heterocycle ring, wherein each of the ring is independ

| ently unsubstituted or
substituted with 1

.2, 3, 4, or 5 substituents selected from the group consisting of alleyl
halogen, haloalkyl, oxo, -OR’, -S(R™), -S(0),R ", -S(0RNRHR™), NR YR
-C(OCYOR'™, -ClO)O(trialkylsitylalkyl), -C(OMN(R YR 12), -{(CR*RY),-OR ' |
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WO 2008/134696 PCT/US2008/061948
6-[(4-methexyphesyreihyny1]-5-methyl[1,2,4]triazolo[1,5-alpyrirnidin-7-a ne;
3-(7-amino-5-methyl[1,2,4]triazo10[1,5-a]pyrimidin-6-y1)-1,1-bis(4- chloropKeryppitis/aeymd -01;
5-methy1-6-g3-;norphg1in-lgf-yl-B-phenyIprOp-l-ynyl)[l,2,4]triazo|o[1 5-alpidin-7- 3-(7-a no-5-methyl[ 1
2,4]triazdfof B-aipyRmitin-6-y ORIR 1o ie0WIB/EIoheRyR): 1o pbBMAPYR-2;Y R -0 R 19
3-(7-amino-5-nRétq¥l[b§,142]t,' ﬁohﬁ&%a&pyﬁg&ggramino-5-methyl[ 1,4]zo 0[1,5-alp rnid)i’n-6-y11-3-(1
I-bipheny1-4-y1)A,4- dimethylpent-"1 yn-3-0f; m&iH1
4-(7-amino-5-retiyi[8, RARAZA LI almyinRiicire oy &)finBY SoyaR-phenylbut-3-ynoate; N- [
1-[(7-amino-5-methyl [1,2,4]zo10[1,5-alpyrimidin-o-yl)ethynylicyclohexy11-3-
15chlorobenzenesulfonamidc; N-
{4'F(7'agﬁin0'5%@m@md]ﬁﬁa?‘ﬁmllﬁﬁ-almﬁi‘fﬁ&diéhﬁm%%ﬁ@ﬁk%lﬂ@@@ﬁ%k&&%@; chiorgphenyOurea;
(1R, 4AR)s&shfzamino:-H-met 4]triazqlo[1,5-a]pyrimidin-6-y1)ethynyl]-1,77-
trimethﬁ%ﬁ%@%ﬁ?@pﬁa&ﬁ%&% HErs et ey ormula (‘%
20(12)-243-(7-amino-5-methyl1[1,2,4]triaz0I0[1,2¢a]pyrrindm-6-y 1) prop-2-ynyl]-4-tert-
butylcyclohexanone oxime;

4-(7-amino-5-methyl[1,2,4]triazolo[1.5-a]pyrimrdin-6-yJ)-2-(44soprOpyl-2-
methylcyclopentyl)but-3-yn-2-0l; methyl ([3-(7-amino-5-methy111,2,4]triazolo[1,S-a]pyr
midin-6-y1)-1-phenylprop-2- 25ynyljoxy acetate;c)y {[3-(7-amino-5-methyl[1,2.4]triazolo[1,5-alpyrirni
din-6-y%g,r-agenylprop-2- ynyl]oxy } acetic acid;

R"is hydrogen, halogen, alkyl, alkenyl, ~-C(O)OR™, haloalicyl, aryl, heteroaryl,
10 cycloalkyl, or heterocycle,

R is OR™, N(R*)(R®), or -C(C)OR™®,

or R® and R® together is =CH,;

R*is hydrogen, alkyl, haloalkyl, cycloalkyl, aryl, heteroaryl, or heterocycle, and

R™ R R® and R? are as defined in claim 1.

15
9. The compound of claim & or a pharmaceutically acceptable salt thereof, wherein
Ta .
R™is hydrogen, Cy. alkyl, haloalkyl, (CR®R"),-C(O)OR ", unsubstituted or
substituted phenyl, and
13 h 7 .
R, R& R R™, and R’ are each independently hydrogen, C, ¢ alkyl, or haloalkyl.
20
10. The compound of claim 1, or a pharmaceutically acceptable salt, prodrug, salt of a
prodrug, or a combination thereof, wherein R is formula (d)
. f RRa R
ujj- R4
R R1b
(d)
wherein
- Ib -
25 R is hydrogen, alkyl, alkenyl, halogen, ~-C(O)OR™, haloalkyl, aryl, heteroaryl

cycloalkyl, or heterocyele, R™ is OR™, NER*R" or -C(OYOR™, and R*™ and R®. at each

oceurrence, are independently hydrogen, halogen, alkyl, alkenyl, or haloalkyl, or
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{2-[(7-amino-5-methyl[1,2,4]triazolo[1,5-a]pyrimi dm-b-ypethynylkhenyllm ethanol; {
3-13-(7-am%gm@gg&z,qtriazolo[l,5-a]pyrimidin-6-y11-1-hydroxy-1-
30methylprop-2-yny1]-2.2-dimethylcycloburyllacetic acid; PCT/US2008/061948
4-(7-amino-5-me5EyI[1,2,4]triazo|0[1,5-a]pyrimidin-6-y|)-2-cyc|obuty|but-3-yn-2-o|;
4-(7-amino-5-mdt w[m,ﬂhkmaz@l@ﬂl;ﬁl@tgynmange@;y@l@y@{ﬁhgggy&m%pQggé_— r}ﬁ;Ol; WO

2008/13 / 9484 . nTa 8 7 i
S ety oty 1. 200U S et pen -y

é-&'Eanet@ﬁfﬁ@%ﬁa@@ﬁo@rmixygmyme;giamm@gen,lalﬁyé, aikmyl_,' o h%loa L
-[(1-aminocyc -5-methy trjazolo[1,5-a]pyrimidin-7-amine;
@BSW}%%X%E{?&)&X@_% k%ifﬂd

2,
3-(7-amino-5-methyl[1.2,41triazo By ir%kﬂ??ﬁtﬁicy cle as represented by R'" and R% is
-cyélopéﬁf&ﬂb%ﬁ%t%umssb@ﬂammﬁm&hsﬁl{ﬂs&éﬂéﬂﬂﬁmﬁl ,ﬁ-lhygpgcg,@?m&gﬁ%gsg;@d ic.orop
HOSHens scl.

it
henyl)priepadP-ts0k 4:(L-amino-5-methylp ,2 4]triazolo[1,5-a]p'din-6-y1)-1-cyc opentgltf- -methylbut-
3-yn-2-ol; 10?4-9[ (’"<38ri£'ifr’Af’oKq ‘?%rff?étr?(;fl?rz, 1%%&5%{%@%115}35%%?@?@@@pmtﬁw@mmemmgm|ohexy||

acetic agiyl: ha’kﬁ%@ﬁyﬁ@ﬂ%nﬂn&@lﬁéﬂ&[{&?&45;(@%@&[1 j[?g Egnﬁcg@ gyulj}[gigyr}g 1:1/% N
A e e e
Ny e%i icyc
t

15yOetr2/n libjcyclo]
(1R,2S; ﬁézﬁ[évlﬁfﬁin&{%-metﬁ?ﬁf&faqmmwgl@mmm@@(ﬁ@ﬁﬁwy@173;1- t[_i@

lof2.2.1]heptan;2;0k; R,4S)-2-[(7-amino-5-methy1[1,2,4] azolo[1,5-a]pyd.n-6-y1)ethyny1]-3-

trimethylbicyclo[2.2. Theptdﬁ%%@é%}%ﬁﬁﬁéufmﬂdﬁiﬁ -gmokgiﬁﬁ@wm@@}mazwﬁ{mﬁia]pyrimid
[% # = f g Hl 12 14 =

-6-y1)ethyny1F4- RydrBxyBycRohBxyR dcetate;”, R R'S and q, are as defined in claim 1.

11, The compound of claim 1 or a pharmaceutically acceptable salt, prodrug, salt of a

prodrug, or a combination thereof, wherein R is -C{O)-R”.
15

12, The compound of claim 1 selected from the group consisting of

6-[(4-aminophenylethynyl}-5 -methyl[1,2,4]triazolof ] S-ajpyrimidin-7
6-»(cyclohexylethynyi)-»5-methyl{1 2. 4]triazolo[1,5-a]pyrimidin-7

-amine;
-amine;
S-methyl-6-(4-phenylbut-1 -ynyD)[1,2,4]triazolo[ 1,5 ~ajpyrimidin-7-amine:

n L .
20 1-[(7-amino-5-methyl[1 .2 4triazolo[1 ,5—a}pyﬁrmdiményl)ethynyi]cycio;pe:nta.nol'

1-[(7-amino-5-methyl[1,2,4]tr azolof1 _,5—a}pyrimidi.n-()—yl)eth_ynyl]cyclohexanol;

4-[(7-amino-5~-methyl{1 2,4 }triazolo]1,5 wa]pyrirrﬁdin-é—yl)ethyny]}tetrahydro-.?H—

pyran-4-ol;

4-(7-amino-5-methyl[ 1 ,2,4 Jtriazolof 1 ,5~a]pyrimidin~6~nyi)~2-cyclopcntylbut—3-—yn—2

4-(7-amino-5-methyl[ 1,2,4]tri azolo1,5-alpyrimidin-6-y1)-2-

Aol s : .
(7-amino-5-methyi/ I52.,4}11'13.2010[1,S—a}pyr*:mzdm-é-yi}-l,l,J-triﬁuoro—z—phenyibut-

-0l;

phenylbut-3-yn-2-ol;

3eyn-2-ol;

3~(7-amino-5-methyi[1,2,4]triazo lo[1.5-a}pyrimidin-6-y1)-1,1 ~diphenylprop-2-yn-1-
ol;

30 3~(7-amino-5-methyll 1 2.41triazolo[1,5 -aJpyrimidin-6-yl)-1 -phenylprop-2-yn-1-o};

6-(3-cyclohexyiprop-1 -ynyl)-5-methyl[ 1 ,2.4triazolof 1 JS-a]pyrimidin-7-amine:
3-(7-amino-5-methyl{ ] 2.4]triazolo[ 1,5-alpyrimidin-6
phenyiprop-2-yn-1-ol:

-yD)-1-cyclopropyl-1-
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(1S ,2S ,4R)-2-[( 7-amino-5-methyl[1.2,4]triazo lo[1.5-ajpyrimidin-6-yl )ethyny1]-1,3,3- trimethylb icyc
lo[2.2.1] hepl@dspkstis, 2R ,4S)-2-[(7-amino-5-methyl[.4]triazolo[1,5-a]pyrimidin-6-yflethynyl]-1,7,7-
25trimethylbicyclo[2.2.1Theptan-2-01; PCT/US2008/061948
143-(7-amino-5-methyl[1,2,41triazolo[1,5-a]pyrinddin-6-yl)prop-2- ynylicyclopentanol;
ﬂé?;minp[lﬁigifﬁ;éé%%ﬁywm@gemmmu@agﬁaaﬁ%pl,;sm&]p%mamm7~amme;
-(7-amino[152;4] | mjdin-6-ypprop-2-ynylicyclopentanol; '
30(1R2S 4R)-2-[?(j(g%gﬁdgingo%é%r}%@i%%ﬁﬁﬁéﬁd?ﬁ%%:'%Bgyﬂﬁﬁdﬁ’ﬁlﬁ&r)@ﬁbﬁ-2-yny|I- 1,
7,7-trim§M§Fﬁ@§@l’dﬂ@@R"?ﬁ@bﬂaﬁ12-ol: methyl 143-(7-amino-5-methyl[ 1 .2.4)

azolo[1,5-a]pyrimigin:Q-3. =2-yny, 1] eyc lohex anec arboxy late; WO 2008/134690
PCLJU82008/0619483253?%&%%%%%]&1 % ?ﬁ’“ ﬁﬁﬁﬁyﬁ%ﬁ”ﬁ@ﬂ@%bﬁo@bmwmﬁdin-7-

amihe; §14{#R)-3-(7-amino-5-methyl[1,2,4]triazolo[1,5-a]p midin-6-y1)-]-phenylprop-2-yn-I- 5(18
)-3-(7-amino-qugLngyg*%]%gmio{,l - imid 6-y14-1-phenylprop-2-yn-I-
4-(7-amino-5-methyl[1,2,41triazolo i‘ﬁiﬁ%%él(r[ﬁ)@i%f %W@M‘@M&t@%ﬂ@i@i%ﬂh%@thﬂ«
2-[3-(7-3%@@%&%ﬁl@@Altriazolo[l,5-a]pyrim id in-6-yl)-1- hydroxyprop-2-ynyl)cyc
lopropanecarbexylate: kKL 3k L-pmingro-methyl [1:2,4]triazglof 1,5-alpidin-6-y1 trop-2-
ynyl)cy%ohexanecarbloxylic acigﬁl ' ’Qﬁ%amfoﬁ“g“d%P}Jnmldlﬁ“%*yi)-1~(3»4 -dichloro-1,1'-
1+7-amitsastriy e onttazolopt;5-akyrimidin-6-yl)ethynyljcyclopentanol:
34(@-amino-5-methyilad.4ltHazole| L.5ralpyrimidin-6-y1 -.1-}[;penylpro -2-yn-l-one: 2- {
343-(7- mino-5-methy|[1,2,4]trigz?or6" ‘[1%% %@rﬂﬁ%&aﬁﬁé% -ﬁr?vé{i—b)?yqi -biphenyl-4-y1)-4 4
15metHyBOpYRGRY1I2:3-8imethylcyclobutyll acetamide;

methyl 4-(7-amino-5 -methyl[ 1,2 4}triazolo]1,5 -alpyrimidin ~6-y1)-2-hydroxy-2-

phenylbut-3-ynoate;

N-{1-{(7-amino-5-methyl[ 1 .2,4)mazolo[] ,S—a]pyrimjdin~6—yl)ethynyi]cyclohexyl}«3-
15 chlorobenzenesulfonamide;

N-{4-[(7-amino-5-methyl[1 -2,4}triazolof! ,5~a]pyrimidin—6»y1)ethyny1]phcnyl} ~N'-(3-
chlorophenyhurea;

{ 1R,4R)—2m[(’?uamino—ﬁ—methyl[} .2, 4]triazolol 1 ,5-a}pyrimidin-6—yl)ethynyl]~1 7.7-

trimethylbicycio[Z.Q.I]heptan-.?—oi; N

20 (1Z)-2-[3~(7-aminc-5 -methyl[ 1,2 4}triazolo] 1 »>-a |pyrimidin-6-y1}prop-
butyleyclohexanone oxime;

2=ynyl}-4-tert-

4-(7-amino-5-methyl[ 1 2. 4]triazolo[ 1 ,5ma]p}q’imidin-6~y1)-2-(4-isopropy]«2~
methylcyclopentyl)but-3-yn-2-of;
methyl {[3-(7-amino-5 -methyl[1,2,4]triazolo] 1 S-alpyrimidin-6-yl)-1 -phenylprop-2-
25 ynyljoxylacetate;
{[3~(7-amino-5-methyl[ 1 2,4 ]riazolo[1,5-alpyr imidin-6-yl)-1 -phenyiprop-2-
yayljoxy}acetic acid;
{2-[(7-amino-5-methylf 1 .2,4]triazolo[1,5-alpyrimi din—é-y[)eihynyl}phenyl} methanol;
{3-[3-(7-amino-5 -methyl[1,2,4]triazolo[1,5 -apyrimidin-6-yl)-1 -hydroxy-1-
30 methylpr()p—z-ynyl]—z.,.?-»dimethyi cyclobutyl}acetic acid;
4-(7-amino-5-methyl[ 1 2,4 ]triazolo[ 1 95~a]pyrimidin—6-y1)—2-cyclobutylbut%—yné -0l:

4~(7-amino-5-methyl[1 2,4 ]triazolo[1,5 ~a ]pyrimidin-6-yi)-2 ~(3-methylcyclobutylybut-
3-yn-2-ol;
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(1R,2S,4R)-2-[(7-amino-5-ethy1[1,2,41triazolo[1,5-ajpyrimidin-6-y1)ethyny1]-1,7,7-

trimethylbic%gépigU ptan-2-ol;
1-[(7-amino-5-met%§/#g§§,4ltriazOIO[l,5-a]pyrimidin-6-ypethynAcycIohcptan@ICT/USZ@GS/{)M%S
1[347-amino-5-methyl[1,214]triazolo[1,5-a]pyrimidin-6-y1)-1-cyc lopenty Iprop-2- 20ynylloxy 1 acetic
acid; (f 1-[@W@éﬂ-mhyj[m;ﬂ-]idﬁﬂlﬁﬁl}@@ﬂﬁyf&&@i@s@Gi]%&)ﬁm}/d?xl_igyacIoggntyljoxy)acetic
acid; 3-(7-aming>_r-§-_g%%?h%§%%[ 2 41]('[)riafolo 1 5-alp midin-6-yl)-1-cyc'lohexy prop-}?}ynil- methyl
443-(7-amino-5-methyl[T, ,?ﬁﬁa o1ofPBLayitin-6 4 TazaipbtSxgtropayvimyityetiabexanecarboxyl
ate: 4-[34¢i armimos it 28] midz ol eldab.aloy imidingay 1) 1-hydroxyprop-2-.
ynylkyclohexang -ﬁ?&&'ﬂ “_acei%' 1119 t13-13-(57-am%n0_-§-mm;thoyﬂ,2,4m%gﬁg~am1ne,
,5-a]pyrimidin-6-y1)-1-me ﬁené’pgoﬁfﬁl a5t 2 slpretfireycidbutylt doptictpigictip-2-ymethyl
143-(7-&%ino-5-methyl[1.2,41triazolo[1,5-a]pyrimid n-6-yl)prop-2- ynyl]cyclopentanecarboxylate;
2-(n-imethy1silyethyl 1-[3-(7-amino;S-rnethyl [1 ,2,4]triazolo[1,5-a]p midin-6-

yijrop-Z;ynyljc%o é?(%rgéélfr%g] 1ate6? %ﬁﬁﬁﬁ]@%ﬁ%ﬁﬂ%ﬂwfﬂﬁﬁéthylf 1

.2, A1tridzbiorem a]pyrimidihyi-drtihe; 6-[(4-dhlorophenyl)ethsmyl].5-metbyl[ 1
_2,43rriazolo[1,3-a)pyriniidin-7-amine; eth%ll 2- f 4-[ (7-annino-.5-methyl [1 _T.1.4 r.riazo
I011.5-alpyrimid?n 681\{ g{/ﬁgﬁ]p%%wﬁﬁ%@ﬁ ‘b[rbﬁ“' BHEENHE-Eth-| -0 labamind-Bamistiyt {1.2.4az0
| or]. ajgy¥iniso2m \- 0 xocy ciopentan ecarboxylate ; Or a pharmaceutically acceptable salt, procirug,
salt of a procirugor a combination thereof 13. The use of a compound having formula (1) or a
pharmaceutically acceptable salt,”prodrug, ap , (5} ereof according to

h icall {g a%‘””““’b m@f%’fﬁ% ﬁgﬂééﬂ‘%&l Prddrig ieiratcshisnachahereof di

claim 11rdise yaarlokssidieiia médicament for treating a disorder selected from the group consisting

of type 2 diabefes, obesity, elevated plas riglycerides, metabolic syndrome, non-alcoholic
e SRS

steatohepatitis, and non- SEaLFOIph] Frinisastin dompohrayiicéording to claim
13 furt%ﬁﬁéﬁﬁﬁﬁ‘iﬁﬂ’i@ﬁh@ stepusf co-administering with one or more phaimaceutical agents selected
from the group;gopsisting,of DPPLV inhibitar, incretin mimetic, metfonnin, fenofibrate, rimonabant,

O Mo S B Lt

sibutramine, orlistat, nicotinic acid, ITREGSH rAradeiEdicofmposition comprising a

therapshgdamyiieoiiel 2 dlintoia 2-ol:
( 1R,?;S,4R)—2-[(7~amino~5—methyl[1.2
trimethylbicycio{2.2.1]heptan-2-ol;

4 Jriazolo|[ 1 »>-a Jpyrimidin-6-yl)ethynyl]-1,7,7-

( 1R,2R,4S)-Z-—[("/'mamino—S-methyl[ 1.2,4]triazolof 1 ,5-a]pyrimidin—6—yi)ethynvl]— 1.3,3-
trimethylbicycio[2.2.1]heptan-2-ol:
20 tert-butyl {4-{(7-amino-3-methyl{1 24 ]triazolo[ 1 ,5-a}pyrimidin«()»yl}ethynvi]m4-
hydroxycyclohexyljacetate; —
(18,25,4R)-2-[( 7-amino-3-methyl[ 1 2,4 Jtriazolo[ 1 ,5—a}pyrimidin-6~yf)ethynyi}— 1,3,3-
trimethylbicyclo]2.2.1heptan-2-ol;
(18.2R,48}-2-[(7-amino-5 -methylf1,2.4triazolo[ 1 ,5~a}pyrimidin—é—y])ethynyl]— 1.7,7-
25 trimethylbicyclo[2.2.1 Jheptan-2-ol; - |
1-[3-(7-amino-5-methyl[ 1 24 Mtriazolol 1 S-ajpyrimidin-6-yliprop-2-
ynyl]eyclopentanol;
1-[(7-amino[1,2,4]triazolof 1 ,S—a}pyrimidin~6-y1)ethynyl}cyclopentanol;
I-[3~(7-aminof1.2,4]triazolo]1 _,5~a]pyrimidin-6—yl)pmp~2~yny1} cyclopentanol;
30 (1R,28,4R)-2-[3-(7-amino-5 -methyl[1.2 4}triszolo|
1,7.7-trimethylbicyclo[2.2.1 theptan-2-ol;

1 ,S—a]pyﬁmidin~6~yi)prop—2 ~ynyl}-

methyl 1-[3-( 7-amino-5-methyl[1 .2,4]triazolo]] ,5—a}pyﬁmidimé—yi)prop—.,?n

yuyljcyclohexanecarboxylate;
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compound of claim 1, or a pharmaceutically acceptable salt, procirug, salt of a prodrug, or a
combinatiow ¢hesenisiggombination with a phalinaceutically acceptable carrier. 6.A pharmaceutical
composition comprising a therapeutically effective amount of a compound JFclAirhA0810a1948

phaimaceutica%y acceptable salt, prodrug, salt of a prodrup. Or a combination thereof, one or more

pharmaceutical ddeirsnsédhesiad tromythetZ-saup]consistipg 108 DRRGIDNibiLgr, nratin mimetic,

metforrainifenOribrate, rimonabant, sibun-aminc, orlistat. a statin. and nicotinic acid, in combination

with a pharmaccuticialgl aceerotable carri er, 17.The use of a pharmaceutical composition according
f

to claim 15 in thdan a%tizn@%mwﬁlﬁﬂmiord;e,aﬂ@@mmgrﬁgjqe,g;ggngr,%gbthe Shoup
consistigg of type 2 diabetes, obesity, elevated plasma triglycerides, metabolic syndrc me,
non-alcoholic steathohepatitis, and non-alcoholic fatty liver disease. 18.The use of a pharmaceutical

composition aé&Bding t’m’éﬁ."ﬁﬁ»mthyﬂﬁ&%mﬂﬁﬁaaiu{e,@f@@ﬁﬁ%ﬂg@quggggmégrg disorder selected
from thgigroup consisting of type 2 diabetes, obesity, elevated plasma triglyeerides, hatabolic
syndrome, nog—alcohc_)lic steathohepatitis_, and non-alcoholic fatty liver disease.

{(7-amino-3-methyl] 1,2.4}riazolo[ 1.5-alpyrimidin-6-y1)-1-phenylbut-3-yn- 1-of:

(trans)-cthyl 2-[3 ~(7-amino-5-methyl| 1 .2 4]triazolof1 S-a]pyrimidm-6-y1)-1-
hydroxyprop-Z»-ynyl]cyclopmpanecarboxyiate_.;
10 1-[3~(7-amino-5-methyl[ 1.2, 4)ri azolo| 1 S-afpyrimidin-6-ylprop-2-
ynyljeyclohexanecarboxylic acid;
1-[{7-amino-35-ethyi[ 1 2,4]triazolo[ 1.5 ~a}pyﬁmidin-»6—yl)ethynyl]c-yciopentanol;
3-(7-amino-5-methyif 1 2, 4lriazolo[1,5-glpyrimi din-6-yl})-1 -phenylprop-2-yn-1-one:
2~{3-[3-(7-amino-5-methylf1 2. 41triazolo[] S-a jpyrimidin-6-y1)-1 -hydroxy-1-
15 methyiprop-2-ynyl]-2,2-dimethylcyc lobutyl}acetamide;
(1R,28,4R)-2-[(7-amino-5 -ethyl[1,2,4}triazolof1,5 »a]pyﬁmidin~6—yl)ethynyl}—l 7.7
trimethylbicyclo[2.2.1 Theptan-2-ol; |
1-[(7-amino-5-methyl[1,2,4]tri azolo[1 ,5~a]pyﬁmidin~6-y!)ethynyl}cycioheptanol;
{[3-(7-amino-5-methyl[ 1 ,4]triazolo[ 1 ,5-a]pyrimidin-6-y)-1 -cyclopentylprop-2-
20 ymylloxy}acetic acid;
({1-[(7-amino-5-methyl[ 1 2.4Jtriazolof 1,5-ajpyrimidin-6-
yhethynyljeyclopentyl}oxy)acetic acid;
3~(7-amino-5-methyl[1 2,4 triazolo[1 »S-alpyrimidin-6-yl}-1 ~cyclohexylprop-2-yn-1-
ol;
25 methyl 4~[3-(7-amino-5-methyl{ 1 2,4 triazolo]1 S-apyrimidin-6-y])-1 ~hydroxyprop-
2-ynyl]eyclohexanecarboxylate:
4-[3-(7-amino-3-methyl[ 1 2 4triazolof 1 >-a]pyrimidin-6-yl)-1 -hydroxyprop-2-
ynylJeycichexanecarboxylic acid;
{3-[3~(7-amino-5-methyl[ ] 2.4ltriazolof 1 -S-a]pyrimidin-6-y1)-1 -methyleneprop-2-
30 ynyl]-2.2-dimethylcyclobutyl) acetic acid;
methyl 1-[3~(7-amino-5-methyl[1 .2 41triazolo[1 »3-alpyrimidin-6-yl)prop-2-
ynylJeyclopentanecarboxylate;

2-(trimethylsilyl)ethy] 1 ~[3-(7-amino-5-methyl[1 2 Altriazolof 1,5-a]pyrimidin-6-
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yl)pmpmzmynyi]cyclohsxanecarboxylatﬁ:;
6~[(«4»brom0ph@'nyl)e’thynyl}—5»mcthyl[ 1.2. 4 nazolo[l. 5~ pyrimidin- 7-amine:
t~{{4-chlorophenyliethynyl }-3-methvl] 1 A )mazolol L 5o ipvrimidin-7-amine:
sthy] 2-14-{( F-ammo-S-methyi{ 1.0.4Ymiazolol 1. 5-gjpyvrimidin-6-
vhethyvnylphenv] -2 —methyipmpaneam; and
ethyl I-[4-( ?—aﬁﬁna»&metbyl{l.&éﬁ'm azolof 1.5-ajpyrimidin-6-vlybu- 2-vay]l.2-
oxocyclopentanecarboxylare;

o7 & pharmaceurically acceptable salt, prodrug, salt of 2 prodrug, or 2 combination thereo!

3. The use of a compound having formula (I) or a pharmaceutically acceptable salt,
prodrug, salt of a prodrug, or a combination thereof according to claim 1 in the
manufacture of a medicament for treating a disorder selected from the group consisting of
type 2 diabetes, obesity, elevated plasma triglycerides, metabolic syndrome, non-alcoholic

steatohepatitis, and non-alcoholic fatty liver disease.

14 The use of & compound according to claim 13 further comprising the step of co-
administering with .one or more pharmaceutical agents selected from the group consisting
of DPPIV inhibitor, incretin mimetic, metformin, fenofibrate, rimonabant, sibutramine,

orlistat, nicotinic acid, and a statin.

i3, A pharmaceutical composition cOmPRISing 2 therapemically effective amount of a
compound of claim 1, or & pharmaceuticaliy accepiable salt, prodrug, salt of a prodrue, or 2
X b k)

combination thereof, in combination with a pharmaceutically acceptable carrisr.

io. A pharmaceutical composition comprising & therapeutically sffective amount of 2
compound of claim 1, or & pharmaceurically accepable sait. prodrug, salt of 2 prodrug, ora
combination thereof, one or more pharmaceurical agents selected from the group consisting
of DPPIV inhibitor, incretn mimeatic. metformin. fenofibraie. imonabant, siburamine,
oriistmat. a statin. and nicotinic acid, in combinaton with pharmaceutically acceptable

carrier.
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17.  The use of a pharmaceutical composition according to claim 15 in the
manufacture of a medicament for treating a disorder selected from the group
consisting of type 2 diabetes, obesity, elevated plasma triglycerides, metabolic

syndrome, non-alcoholic steathohepatitis, and non-alcoholic fatty liver disease.

18 The use of a pharmaceutical composition according to claim 16 in the
manufacture of a medicament for treating a disorder selected from the group
consisting of type 2 diabetes, obesity,' elevated plasma triglycenides, metabolic

syndrome, non-alcoholic steathohepatitis, and non-alcoholic fatty liver disease.
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