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with the proviso that When Z2 is CRb '"then bOh Z1 and Z3 are not nitro-gen
at the sanS at each occurance, Ra and R WhICE ﬁa¥ be sane or

di fferent” &Pg)oﬂﬁﬁpendently sel ected from hydrogen, hyg ) 9'?0@w§ﬁ%,

hal ogen, substituted or unsubstituted al kyl, hal oal kyl , alkenyl, al kynyl-,
cycl oal kyl, -cyclhppljehérldkprPA 1 {CABrasEdKin 1o tlvqua%hs N6EMEphive neurons of
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formula (la): a) or a pharmaceutically acceptable salt thereof,
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heterocycl@§ %e %E?%ﬁ"%%@#@?ﬁ@”ﬂéggb consi sting of pyrimdine, pyridine and
pyri dazi ne; Vis selected fron1hygroqen cyano, nitro, -N eRY,

hal ogen, hydroxyl, substituted 198 kyl , al kenyl, al kynyl,

cycl oal kyl cycloalkylalkyl cycl oal kenyl , hal oal kyl , haloalkoxy
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het er oaryl al kyl, heterocyclic ring and heterocyclylal kyl, -C(0)CR

-C(O)N V% - and - SO2Nl eRY; or U and V together r
optional | Oﬁﬁ&@%gﬁt ed 3 to 7 nenbered saturated or uns %P%?Oé@)@'ga ic
ring, which may optinally include one or nore heteroatons selected from O,

S and N at each occurance, Ra and ywhi ch may be sane or different,
are independently sel ected from hydrogen, hydroxyl; cyano, hal ogen; -

substituted or i , : . al kenyl, al kynyl,

cycl oal kyl , cycngpﬁéﬁa#%ﬁgll?%%%b%%g?%ﬂ%, - CONVRY, -S(0), NRxRY, -
- NRXRY, - NRX( CRXRY) nORX, - (CH2), NRXRY, - (CH2), CHRXRY, - ( CH2) NRxRY; - :
- NRx( CRxRY)'n RY, -(CH2), NHCORX, -(CH2)nNH(CH2)nS02Rx and (CH2)" NHSO2Rx;
at each occurre & Ex a& o RY are independently selected from hydrogen,
hydroxyl, hal ogén’ ¥8b8ttfuted or unsubstituted al kyl, alkenyl, alkynyl,

cycl oal kyl , cycl oal ké%al kéIL, cycl oal kenyl, aryl, arylal kyl, heteroaryl,
het er oar yl al kyl Zo gl 8&9 ic ring and heterocyclyl al kyl ; at each
occurrence 'in' and " are independently selected fromO to 2, both

i ncl usi ve. - Z3 Tl osfbodi ments below are.illustrative of the. present

i nvention and are not-.intended to limt. Ehé.CI'ai nms. to the specific. =~ -~
enmbodi ment s “exenythi the goviso that whew e ¢ 6 thiendrith Heanéd#badé netmitrogen at the
speci ficall .ovi ded are conpounds of the formula (la) in which Rais
hydr ogen, ﬁép‘gbg‘r’?’(for exanple brom ne), alkyl (for exanple nethyl) or

al kyl ami noal kyl (for exanpl e .di methyl an nonmet hyl or diet hyl am nonet hyl ).
Accgrdi ng to _gnét(%a}?ﬁdﬁ‘icxwgﬁf"? Rglﬂg‘éiﬁ?fn%l‘ﬁlé‘%)?wér a&lé"aoraglggﬁeé‘ %H@pﬁ'ﬁggﬂ%
formul a (1 @dledtBd \WIne hngﬁﬁbg'ei’i RYH6REE By o, Rhitkkn,f Qibs@XAMPLE uhRIbEYuted alkyl,

According to yet another "enbodi nent,” specifically provided are )((:orrpour;(ds of
t he for mul halpalkyl, iatkenjl, etkyRil, apdodRylacecloakdplinlb etER R KPR 0fe®RGr-CRAR/L f or

exanpl e net X di ) 2 x€ | (R i £ dy
CxaTDl e U SRR ok KB LR eTERE| SRk RS
unsubsti t u{ed,h'RF OCNRNER*RNSEONRBRY, {OHay NIHECOR”, | SOKaRRIERCH,),SO,R* and
According to yet another enbodi nent, specifically provided are conpounds of
the formul ECNaANHSP2Rki ch V is substituted or unsubstituted aryl,
preferably phenyl. In this enbodi mrent the substitutents on phenyl may be : -
one or nore ar ealterdetpetyeitiicr pf BAbER? sdbsdnt;om hal ogen (for exanple F, C or
Br), hal oal kyl (for exanple CF3), al koxy (for exanple nethoxy, ethoxy,
OCH2CH( CH3) 2, ORM2G(ICR{3) Bhich MBHPEHARI GHAYRYent hadeomdigmenderito selectednfioen
OCHF2, OCF3, , OCH2CF3 R2CH2CF3  or OCH2CH2CF2CE3), . cycl oal kyl al ko for
exanpl e cygmagﬁbﬁwkg x PUPHRPO Rt YIFHEP G gmyb@laﬂkﬁmﬁﬁwﬂmﬁ n¥nd,
substi t ut e@@éml&ﬁ?“@f&béll&} gLy Rr Bégyiﬂ%]lg%y (CROT)SBTPCORY, COORY, CONR'R’,

trifluoronethyl benz)y oxy) .l Accor to one éenbodinent, there’'is provided a
conpound of CHReNREXI(CH)(CHRRY, (CH)NR Raaph@HRMNUHCORA] | y acceptabl e sal t
t hereof, wherein, U V, R, R2, Ra and Rb are as defined herein above.
Accordi ng to on®’eisbadiecredt fromhyéroigsn, psubstideei arcanpubsrigited§ atdys ikenyl| a

or a pharmaceutically acce t@g%sgsalt t hereof, wherein,

(le): (lc ,
U V. R, i@?allkél’ abromrp cylealky, ahefoatedelkher &
L is a linker selected from -(CR*RY),- -O-(CR*RY),-, -C(0O)-, -NR*-, -S(0),NR*-,
-NR*(CR*R?),- and -S(O)mNR*(CR*R”),;

U is selected from substituted or unsubstituted aryl, substituted or unsubstituted
five membered heterocycles selected from the group consisting of thiazole, isothiazole,
oxazole, isoxgzole, thiadiazole, oxadiazole, pyrazole, imidazole, furan, thiophene,
pyroles, 1,2,3-triazoles and 1,2,4-triazole; and substituted or unsubstituted six membered

heterocycles selected from the group consisting of pyrimidine, pyridine and pyridazine;

V is selected from hydrogen, cyano, nitro, -NR*R”, halogen, hydroxyl, substituted
or unsubstituted alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkylalkyl, cycloalkenyl, '
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The enbodi nents below are illustrative of the present invention and are not
i nt ended | 1 m he clainms to the specific enbodi nent i fied.

Accor di ng\R]@&O}a{)zfr?%‘ﬁgr enbodi nent, --speci fically provided ipi}ig%g{?ﬁ%s of the
formula (lc) in which Ra is hydrogen or. alkyl (for exanple nethyl). ..

Accor di ng ta1aNg1 eMRAIRELL . SRRAIKARIY REAYI dedalRyle WMHRUNdsheRirodrh
formula (lc) i gé%vxlm ch Roi’s hiygr.-og%,_;-y% W _ Ag}gor_%lvng tgmget— -anot hgxr o
enbodi ment hetspeylalkyhl | heprasyelited e codpobeigwepslylalelf or(PWRY ) -0,

whi ch Rl and, e independently.aygy.ogen or, al kyl..(for exanpl e nethul).
Accordi ng t‘g(%%of Rer?ﬁlgd]tsﬁ%wﬁ, ﬁsﬁgglpf a|mélaile'l t;‘/)%%tP érv?]&édﬁg :ngeanc0 r"?g@ﬁ s of
the fornul aybdiflicd B Whi7CRekdbbRd SdRFkted WrSshsaturaidt bpdici fing ehah aiagr otitallg,

preferably thiazole. Accordi ng to yet -anot her enbodi nent, - -
speci fi cal ligclpdeomrieduance eternppumeptectsd from Q.Grand™; (1c) in which Vis
substituted or unsubstituted aryl, preferably phenyl. In this enbodi nent

t he substitut entas ewh ptrengknemyR’beindn®’ are rindependeatlsr scl¢atete feameiethe | group
selected from.hal o for ex le F,. O ar ‘hal ocal kyl . (fatr e I

3. al ko g Sanpr e e S AR rrr et ke Bk,
Accor ding taxyaRe RAIKTENt eydibiBkBalk§l, Pr@¥iodBend, Camaouncyigkyl hehefcwsaryl,a
(rd): )@8 O&WU \l/@El\ )ll< _b_,-l\iaR_?(_l d(aw_ " or_a pharnmaceutically =
accept abl e hsterearylnlkyb btteragveliering aml hetepeygipalkyl, 4hd V are as defined herein
above; The enbodi nents bel ow are illustrative of the present

i nvention and araé eadt ocouremdedmt’ candi i’ tare Hedapendemtly t sslacted §peci ftpc2;, both
enbodi nents exenpl.if.ied. According to one enbodi nent, specifically
provi ded are cogg‘aﬂﬁ%& of the fornula (Id) in which Rl and R2 are al kyl,

preferably methy|. . Accor,di.ng to, anqt her . enbodi nent ecifically
provi ded are corffsariRe wronekmbogitigntthereds pﬁowd?%ﬁgeﬂnﬁsu?%ofﬁ%?%a@ﬁ? {J?)y
(C1-c4) al kyl, preferably nethyl. Aceording to yet another

enbodi ment, specifically provided are conpounds of the fornula (1d) in
which "U is substituted or unsubstitutgd f[velmdmdered heterocycle,
preferably thiazole or isoxazole. R’\N rding to yet another

enbodi nent, specifically provided are jco of the formula (1d) in
which 'V is substituted or unsubstid@ted afyl, preferably phenyl. In this
enbodi ment the substituents on phenyl nRY b&one or nore and are

i ndependently sel ected from hal ogen (for exanmple F, CI or Br), cyano, alkyl
(for exanple t-butyl or isobutyl), hal oal kQIP) (for exanple CF3) and

hal oal koxy (for exanmple OCHF2, OCF3 or OCH2CF3).
or a pharmaceutically acceptable salt thereof,

wherein,

R' and R?* which may be samé or different,. are independenly selected from
hydrogen, hydroxyl, substituted or unsubstituted alkyl, haloalkyl, alkenyl, alkynyl,
cycloalkyl, cycloalkylalkyl, arylalkyl, (CR*R*),OR*, CORY, COOR", CONRRY,
(CH),NR*R?, (CH;),CHR*R?, (CH2)NR*R” and (CH,),NHCORY,

U is selected from substituted or unsubstituted aryl, substituted or unsubstituted
five membered heterocycles selected from the group consisting of thiazole, isothiazole,
oxazole, isoxazole, thiadiazole, oxadiazole, pyrazole, imidazole, furan, . thiophene,
pyroles, 1,2,3-triazoles and 1,2,4-triazole; and substituted or unsubstituted six membered

heterocycles selected from the group consisting of pyrimidine, pyridine and pyridazine;

V is selected from hydrogen, cyano, nitro, -NR*R”, halogen, hydroxyl, substituted
or unsubstituted alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkylalkyl, cycloalkenyl,
haloalkyl, haloalkoxy, cycloalkylalkoxy, aryl, arylalkyl, biaryl, heteroaryl,
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According to yet another enbodi nent, specifically provided are conpounds of
the for i which Uand V together forman opti i tuted
fused rrﬁgggétﬁéﬂ*ﬁhich may optionally include one or nggi hé?@ﬂ@%%
selected fromO, S and N ‘In thi's enbodi nent the fused ring systen1|s
benzot hi azgkerApdakPe ORdie@BAlLicS U] t‘dﬁcﬂ‘t h&eﬁaa&aﬁllamxy (C@)orcamioR*,

OCF3). According to one enbodinent, - there.is provid a- conpound of the
formul a (| eFCONMRERE] f(;(ORR aKd 2802N& "R carld avdavetoa@h@remlaqunmme@mloabl&m

Accor di ng t rovide mpound..of,. th

(- o o PBee AR (hemperct Shfarg R BB SRl TN it beS B ¢

t her eof , WiRJl&iebneBr mdr2hetB@datobhsaBRciéd Fom 85 SdatiiNned herei n above;

The enbodi ments below are illustrative of the preserit-iriventirin and are

not intended to .} kffhtockHanE, X Rd (RO Jvl'ﬁ@h $RECh ddn LODANPBN aSe- ﬁf&@ﬁéﬂd’eﬁt‘lﬁd
According to one enbodi nent, specifically provided-are conpounds

formul a (| &dle¢ted iving ﬂlym‘ogamdhmomecymloh}llalogen Subm@mddomgnswstantﬁﬂh@kyl

i o Ra 1 2R bt YpBn sy Sy o SERRRE, A0, DR Ok HOOR.

enbodi ment .cORECRY I-sab), NmRD\thiew ANR RO ORS, QthanJRf‘w m@,(aman
which 'LI' is substituted or unsub§t|tuted five nenbere het er ocyc

o of or abl y (EHDRORE NRURRBDEONRER’, ASHoRHPR S ;eeﬂzhwa(ﬁ@wn%éﬁ%dmnt
specificall Ey eﬁﬁxare conmpounds of the fornmula (If) in which 'V 1is
substi tuted or"unsubst’i t ut ed aryI preferably phenyl. In this enbodi nent

b t q
ndependent | y. o8l GeHLPEPETRarogan (¥ of e itpr catl cretsidh S Sliffpgen
| kyl , hal 1
ool 1l b, (st lugg}“k@fyi?ﬁ;éldfkg;kywx alfeh, gﬂtﬁw Srkyl,

cycl obut yI mlh@kyl)ﬂkahdcw alkghkle ayyl( fapylalkyhnisitero Fbeter@wiﬁlkxhchz@n@yelﬂc

OCH2CH2CF3 r rly contenpl ated are conpounds of the formnul as
(), (ra), %Pﬁﬁydhﬁf“%y&zﬁﬁ?@ (le) and (If) which possess I C50 of |ess than

espoct Lo TRPAT! HSH GRUERG HBadilol B MECRGHCALY dECERLEUM o Ao Bibeent

pat ent apphichatveon. It should be understood that the conpounds of the
formulas (1), (la), (Ib), (lc), (1d), (le) and (If) structurally

enconpasses al | m&%mdﬂgfsgg Zbelo%\n% HARRRSvaRE H %ﬁés%ﬁ@ﬂ%ﬁ%rﬁ@ﬂd are not

phar maceutical ly accepta alts that nmay be contenpl ated fronlthe
cheni cal sintestedrte liofit thielagenterthe sfesdrd dreltbdirees axemmidied.
2010/ 109287PCT/ | B2010/ 000553

According to another embodiment, specifically provided are compounds of the
formula (Ia) in which R* is hydrogen, halogen (fdr example brominé), alkyl (for example

methyl) or alkylaminoalkyl (for example dimethylaminomethyl or diethylaminomethyl).

According to one embodiment, specifically provided are compounds of the

formula (la) in which R® is hydrogen or alkyl for example methyl.

According to yet another embodiment, specifically provided are compounds of the

formula (Ia) in which R! and R? are independently hydrogen or alkyl for example methyl.

According to yet another embodiment, spéciﬁcélly"pfqvided are compounds of the
formula (fa) in which U is substituted or unsubstituted heterocycle, preferably thiazole or

isoxazole.

According to yet another embodiment, specifically provided are compounds of the
formula (Ia) in which V is substituted or unsubstituted aryl, preferably phenyl. In this

embodiment the substitutents on phenyl may be one or more are independently selected



In accordance with another aspect, the present patent application provides
a pharma tical conposition that includes at | east one scri bed
her ei n aﬁ&ﬂg@ﬁ?@%@? one pharmaceutically acceptabl e exc?ﬁ?gﬁﬁH@gwgﬁ;as a
pharmaceutical |y acceptable carrier or diluent). Preferably, the ' -
phar maceut iggal AR EIrlck @RpRATRTI0? 82), AaloNRYPESUKaRPId TFHf Alk6%y (f6r émipi  Of
at | east one conpound descri bed herein. The conpounds described in the

present patetioxappthoxat QEHAENCHe:a068CEEHD: oniQGHCHEHAGH ubalealkpxy

accept abl e, exci pi ent a carf her or | ) i a :
carrier, oﬁ%%ngg%@gﬁ &ﬁ#ﬁ?h ED@E%rf%?ﬁ%ﬁ$Ch%§gﬁk%§E?% ?&e??g§{%¥%§ggEX’ .
capsul e, Sgehiedlkylpapey QfoPt hexanget atydspropylmethokhe corpbutydmethody or
phar maceutical conpositions described herein are useful for npdulatin

TRPAL r ecepydepentylmethexy) nentl sebstimteds ofe| ysylesiityted paryiadkeve e %ii?w?? ety
of di sease hothanaootdJlsaccor dance . w th-anot her -.aspect, the present

pat ent appFﬁ%gﬁﬁﬁﬁhY%??ﬂgéggrovides a nethod of inhibiting TRPAL receptors
in a subject in neéd thereof by adnini'stering to the subject oné or nore
conpounds described herein in the anount -effective-to cause-i-nhi biti-on of

such receptor. Detai|ed Description of the Invention Definitions The .terns
"hal ogen" or " hélcﬁﬁ’rd}“rgéf’88%§“‘%P%’Whé}}er?:ﬁl%?‘f‘ﬁ la BoTgReY cglrtﬁ? g’ﬂﬁ“ﬂ@%b)

The term"alkyl" refers to a straight or branched hydrocarbon chai n radical
consisting solely of carbon and hydrogen atojffs, contai ning no unsaturation,
having fromone to ei ght carbon atons, and rgh, 1y attached to the rest of
the nol ecul e by a single bond, e.g.g nmelhyl, ethyl, n-propyl, 1-nethylethyl
(isopropyl), n-butyl, n-pentyl and 1, ¥ diffigjlayl ethyl (tert-butyl). The
term"C _6 alkyl" refers to an al kyl Fashaving 1 to 6 carbon atons. -

Unl ess set forth or recited to the contrarygaall alkyl groups described
herein may be straight chain or branchéﬁ,:substituted or unsubstituted

The term "al kenyl" refers to an aliphatic hydrocarbon group containing a
car bon-car bon doubl e bond and whi ch may bd straight or branched chain
having 2 to about 10 carbon atons, e.g., ethenyl, 1-propenyl, 2-propenyl” .
i so- propenyl, 2onepkgrmaceutically agsepipble sall iereody| and 2-butenyl . Unl ess set
forth or recited to the contrary, all al kenyl groups described herein may
be strai ghwheteai,n or branched, substituted or unsubstituted. WO

2010/ 109287PCT/ 1 B2010/ 000553 The term "al kynyl" refers to a straight
or branched chalnVhRdyRE & yd R® adias akfihaMiengin aboteeast one car bon- car bon -
triple bond and having 2 to about 12 carbon atons (with radicals having 2
to about 10 car peeordingts oaekemBodining theeél)s rodded £tbnipyind qithpfomylaaiig:
butynyl. Unless set forth or recited to the contrary, all al kynyl groups
descri bed herein may be straight chain or &ranched, substituted or

unsubsti t ut ed. The term "al koxy" rs to a straight or branched,
saturated aliphatic-hydrocarbon radi ond¥d Vo an oxygen atomthat is
attached to a core structure. Exdhpy al koxy groups include but are not
limted to nethoxy, ethoxy, propox%i\i p Xy, butoxy, isobutoxy,
tert-butoxy, pentoxy, 3-nethyl bub XW-an the like. Unless set forth or
recited to the contrary, all al koxy ge?oup®® descri bed herein may be strai ght
chain or branched, substituted or unsubstituted. The term "hal oal kyl "
and "hal oal koxy" neans al kyl or al koxy, (lep the case may be, substituted

wi th one or nore hal ogen atons, where al kyl and al koxy groups are as
defined above. JFhgph&hiicelirhy ab@pibRGali @ie@édT, | Nt erchangeably with the term
"hal ogen" neans F, C, Br or ¥. Exanpl es of "hal oal kyl " i ncl ude but are not
limted to“%E%hiuoronethyIL di fl .uoronethyl, 2,2,2-trifluoroethyl, :
pent af | uoroet hyl’, pentachl oroethyl 4,4,4-trifluorobutyl,

4, 4-di fl uorocyc Wl n2 Rl or t hyl i ghl or hyl, trichl oronethyl,

1- br or noet hyl ah@afﬁ%’$rk ?n%%gﬁﬁfégbggx&ﬁgIBaPE%Qy" i ncl ude but are not
limted to fluoromet hoxy, difluoronethoxy, trif] uoronethoxy.,.

2,2,2-trifluor oé‘gﬁﬁo%mtéfqeﬁb‘y 6Ly H%%tf,%ﬁbeeﬁf éh%lpﬂi?sﬁ‘%tt HB’)?étzlmb AP B hoxy
di chl or or ety 1o lifiCht eANBINEX ¥peciidirmaaRhBax ¥xanglifidae |ike. Unless set

forth or recited to the contrary, all "hal oal kyl" and "hal oal koxy" groups
descri bed herein may be straight chain or branched, substituted or.
unsubstituted. . The term "cycl oal kyl" denotes a non-aronatic nono or

mul ticyclic ring systemof 3 to about 12 carbon atons, such as cycl opropyl,
cycl obutyl, cyclopentyl and cycl ohexyl. Exanples of nulticyclic cycl oal kyl
groups include, but are not limted to,-perhydronapththyl, adamantyl and
nor bornyl groups, bridged cyclic groups or sprirobicyclic groups, e.g.,
spiro(4,4) non-2-yl. Unless set forth or recited to the contrary, al

cycl oal kyl groups described herein may be substituted or unsubstituted.

—— M Y o v R 1 .



WO 2010/ 109287PCT/ 1 B2010/ 000553 atons in the heter ocycl ic ring radical may
be optio I idized to various oxidation states. Q

nit rogen@b&ﬁt‘ﬁ@%}%@e optionally quat erni zed; and the r| ggrlg%f @gqots%iy be
partially or fully saturated (i.e,,. heterocyclic or heteroaryl). Exarrpl es
of such het erocyetdr@ingi ©%rodel %ﬂtb%dlrﬂ@dtuﬁﬁ:mfwdny Pr6vifdl alel OniRANEO of the
azetidinyl, acridinyl, benzodloxolyl, benzodi oxanyl , benzofuranyl, = -

car bazol yI formiutm@t)iinyhichdR o bydiegen of el (fori srgmplemethy By r i di nyl, -

per hydroazepi nyl, phenazinyl, phenothiazinyl, phenoxazinyl, phthala2|nyl
pyridyl, pteri dAng/drdmgutd wé emhudmazml |sw¢1ﬁca:11y| poxadddnypte, C@mpwﬂdﬁnyﬂ the

|squ|noI| tetraz azonI tetrahydr0|soq|nolyl plperldlnyl

pi per azi nyPg/“n?l @db“&'é 'ﬁtbp' T §e%xop| peridinyl, 2- oxopyrrol idi nyl -

2- oxoazeplnyl azepi nyl , pyrralyl eridon lidin inyl,
pyrim dinyl, pyAF%PJQi“ﬂ;F‘P yetapahsf 9mb°@$?§£glsp‘?ﬁ”o aXléf)Pég ‘g‘?rﬁﬁf’ ﬁ"r"?‘g al?ﬁ

| ndanyl, i 0 i i ! HagJEHJién'?l hydrbieAZ! Yiky! (0 Aa@hipy | |

t hi azol i di ?103?1%& @éé fll? a@g?ﬁi‘w é(lZ]r{lHI ﬁuc regﬁ I'S th}ll agz]éo lidi nyfy t(l ndol yp

i soi ndol yl methydjol i-nyl , i soi ndolinyl, oct ahydr oi ndol yl ,” oct'ahydr oi soi ndol yI',
qui nol yl, isoquinolyl, decahydroisoquinolyl, benzim dazol yl, thiadiazolyl,
benzopyranyl, begzatinigaa gttydnotHee ambodiazat, )$b¢lei¢H’lly/| protiéed ahycdmpbmdslof the

t et rahydroPyranyI t hi enyl , benzot h| enyl, thia phol i nyI gﬁl aHD (Bhol i nyl
sul f oxi de, [QrAIuENGFEANHGY isiHbsiEwtsd Cdl“dﬁ‘&’ﬁ’HB% t%tﬂwce  85elerpaly Shigrole
chromanyl and isochromanyl. The heterocyclic ring radical may be attached
to the main strédccadingde Yerapother embadisenb specificnhy papvdsd HgcompaundsoLithe t he
creation o r e _
contrary, - foRbieh Seiblct Hf SuofBued R auiLic b FERERR, pRahPllp i
unsubst i t ut@Bediment the JUtBtiluem® dheslRnglcyalyyld' onefoermorcaral et mdqmpdbmtw ring

radi cal as defined above. The heterocyclyl ri ngl_ra i cal y Eﬁ ‘I(t ached to
the main ssdertediframdalogsy (ies exaraple i éé)s belgalky ‘tfﬁ‘étnrlr’?eeg t% PR e
creation og E@@}%C;&P;?Ckyﬁﬁoal géﬁh&)ﬁﬁﬁ@tﬁzgp%em ted to the

contrary, eteroc gr oups erelrn y be substituted or

ing T ai Eﬁfdd. peeipel G PRI IRREIRGY & pF e po R (1 RoEhipey 1 ©

radi cal may be attached to the main structurg at any carbon atomin the

al kyl group that results in the creation of stabl e structure. Unless set
forth or recited to the contrary, all t er@c nJruJ-aI Kyl groups descri bed
herein may be substituted or unsubﬂkﬁ d The term "heteroaryl”
refers to an aromatic heterocyclic rijg rale:«alb The heteroaryl ring =~
radi cal may be attached to the main e at ‘any heteroatom or carbon
atomthat results in the creation of aﬁgable structure. Unless set forth
or recited to the contrary, all hetero groups descri bed herein may be
substituted or unsubstituted. The te "heteroaryl al kyl" refers to a
heteroaryl ring radical directly bonded td‘g]n al kyl group. The

het eroaryl al kyl radical may be attached to the main structure at any carbon
atomin the al k9TaQh%ﬁlﬁcﬂﬁ‘ﬁtnbfﬁﬁl’t@@elsﬁtt”t?éect,ff eation of a stable structure.
Unl ess set forth or recited to the contrary, all heteroarylal kyl groups
descri bed héewim nmay be substituted or unsubstituted. Unl ess ot herw se
specified, the term"substituted" as used herein refers to substitution
with any one or RiR%eRArU and Vooerhs deftriedherfin alweef ol | owi ng substituents:

hydr oxy, hal ogen, carboxyl, cyano, nitro, oxo (=0), thio (=S), substituted
or unsubstitut edhalelﬁ)Hodlrﬁmmbtom aft diustrasud of itheitpedeitalnvahtkon and wbes ot ut ed
or unsubstituted al kox substituted or unsubsti tute lfh | oal koxy,

substi t ut ed“tﬁrde@u%h'@étttf‘/? e t&l‘k‘eWF‘ ficqmphadiments gxegRp Wgubsti tuted al kynyl,
substituted or unsubstituted ar substituted or unsubstituted aryl al kyl,
substituted or éwsserding tautoad W%QQB@PRMS,PC@@%HX Pre\ddedo arey sempgundsype dhe

cycl oal ken I aI i&/ 14 mwSEH hugrfod%% bpsrgfet Lf)ifﬁlt[ ﬁ%g,pl oal kenyl, substituted

unsubst m no, subs URSUD ed aryl, substituted or
unsubstltuted het er a bstltuted Qr _uns i t ut.ed, het erocyclyl al kyl
T nes S subst it ut cun o, RHRE frutp R SRR irovi i, O FRERRgY of
unsubst i t ukgehudeli8) IAGMEER R® IsiHydrogeH s CF—@E }Qrplﬁmaﬂpﬁideﬂ{yed guani di ne,
-COA e, C(O)Iuea@yC(S)lee C?ﬂlﬁ% ( ) ONRX' RY, - NRx' CONRY' | e, -
N(Rx.)SORY',” -N(Ie)S02RY', -( N-N(Ie)RY ), -NI eC(0) ORY' , - NI Vt (0) RY" ,
NR eC(S)RY', -N eC(S)NRY' Rz - SONI'eRY', -S02N eRY' , - OR eC(0) NRY' Rz -
ORXxt (0)ORY', -0C(0)1e, -0C(0)N eRY', -RX7NRY' C(0)R2,-Rxt(0)ORY', -
| eC(O) NRY' W, -1eC(0)e, -1e0C(0O)RY.,-S021e and -ONO2, wherein RY' and
R z. are independently selected from hydrogen, substituted or unsubstituted
al kyI substltut ed or unsubstltut ed aI koxy, substltut ed or unsubstltut ed
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Phar maceuti cal Conpositions The pharnmaceuti cal conposition of the

pr esent n ication includes at |east one conpou Crl herein
and at | ﬁgbﬁoﬁ)@gﬁhar maceutical | y accept abl e exci pi ent ?gﬁgﬁf"&@“@gg _
pharmaceutically acceptable carrier or diluent). Preferably, the

phar maceuti cal AeER@BEl> 98t AnbHet BaBodienG Opaeitivally provdésrart bedphardeiofittien an
anount sufficient to inhibit TRPAL in a subject (e. 9 , a humanfi, The
i nhi bi t or yloawulav{ldy invhidhpduidsubstiuedner whiukshtutadelly e mambssed hsterogyds

(I'b), (lc) I e Lf). may be neasured by an assay provided bel ow
The corrpou%raﬁ%%}l%' H{éazﬁ’a?e@g?)gﬁllé\l)\?iant_i on may be associated with a .

pharmaceuti cal | y acceptable excipient. (such as. a carrier. or di lue or
be diluted by axﬁ%ﬂrglingrl? Y‘Btr,a“8ﬁ“8f E@E?ﬁlw%% specifeelly Prespds arg 80‘2‘3%‘5‘{93%? E]})et he
formof a gapsl @d) mawheh  VPaPaIbstfutddl fainsGBviinatdaryl, gleeratiaphageuli thisl
conposi tions may be prepared hy_techni ques known in the art. For exanple, -
the acti vecrobedimanid theasnlistituentiedh whenyl anabei @, obmare| apdegre pypdgpendently
carrier, or,enclosed W thi calli-ef i\C Y. € il L he mof a0,
anpoul e; c%a’b@scﬁ det?orgg’@pgg? 7 (%ég)é?ﬁ%rﬁ g% ﬁ}é\?hc gﬁﬁgf %ﬁel?l. df%ée%ﬁ}p{lé{@g r?@?o
serves as Butﬁi)] uslohlkyl t(foreaxabplea CF9) and hakylkoxel (for evamplicqOCHFaROEH; adr t hat
acts as a vehicle, excipient, or nediumfor -the active conpound. The active
conmpound c8fHbEeFadsorbed on a granular solid container, for exanple, in a
sachet. The pharnmaceutical conpositions may be. ‘in conventi onal
forms, for exanpreordivgpe uﬁ@@ptmabmb@mea@ﬁw&i@llymufl%ﬁg compyils Of s or
products for topical | i cati ’ )| : 1 . ounds
and phar na@’é?}flf%c(g(ﬁ lgov?r}glg% W&gﬂgq%el}ffﬁ-gg%?%@é t;[&?aﬂ&gﬁp%tg%tegaf%seg-gﬂ% SySER

admi ni st er @HichGndy @itonany irdhslerade for o Hetetoatomeldisichor O reaidll b this
inhibition of TRPAI. For instance, the,congﬁfnds andvpharnaﬁeu ical .
conposi t i oprsbesimente ther Sasedt ringEremols Bsneodyazolnprd riBy QpHignd rrﬂ'hlsn%lFm s
prophyl axi g; he. O I ixseases, conditions and di sorders nedi ated or
associ at edﬁ%g{lhé{lﬁ(ef&gé&aﬁlﬁl{gcg%)' TRPAL1 receptors: pain, chronic pain,
conpl ex regional, pain ndr 1y thi [ § [t J iy
rheumatoid arth F?cirélnﬁz%/ﬁ,ge grg %%rélr%tﬁ}[]?% |1I§ pg%\ﬁ%éd‘%%cgﬁﬁ%gﬁg)fﬁ{i/e{ f\ségrg@gl(ﬁziai n,
cancer pain, algesia, neuralgia, mgraine, nguropathies, diabetic

neur opat hy, sciatica, H V-rel ated neuropat hy)| postherpetic neural gi a,
fibronmyal gia, nerve injury, ischaem a, ation, stroke, post
stroke pain, multiple sclerosis, réﬁph L oR f'seases, -ast hma, cough, COPD
inflanmat ory disorders, oesophagitis, |gasfroeosophagal reflux disorder
(GERD), irritable bowel syndrone, ig ry bowel disease, pelvic
hypersensitivity, urinary incontinence,upyskbtis, burns, psoriasis, eczens,
enesi s, stomach duodenal ulcer and pruritus. The connecti on between
therapeutic effect and inhibition of TRPAL is illustrated, for exanple, in
Story GMet al, Cell, 2003, 112, 819-829% McMahon SB and Wyod JN, Cell,
2006, 124, 1123-1125; Voorhoeve PMet al., C?II, 2006, 124L 1169-1181;

W ssenbach U, NenRasmagatisally mcepirile salt theregio| ogy of the Cell, 2004, 96,
47-54; Dayne YO, Albert YH & Mchael X, Expert Opinion on Therapeutic
Targets, 200eim1(3), 391-401 and the references cited therein. Pai n
can be acute or chronic. Wile acute pain is usually self-limting, chronic
pai n persists fBf, R, RAif hed ¥rar¢ andinedhereuaabovead to significant changes in
a patient's personality; lifestyle, functional ability and overall-quality
of life (K M PRot@iingRaione embodaent, theexisipookidaf a Medpaindeyf the foGnulBéHpet t &
F. Plum (eds.), 20th ed., 1996, 100-107). WO 2010/109287PCT/ 1B2010/ 000553
The sensation of pain can be triggered by Z;ﬁﬁnunber of physical or

chem cal stinmuli and ? the sensory neurons ich nmediate the response to
this harnful stinulus are termed as,"nogi cdpt Qis¥~VNoci ceptors are primary
sensory afferent (C and AS fibers)F%éu Nt hat are activated by a wide
vari ety of noxious stimnuli including6£pe ¢GAl , nechanical, thermal and
proton (pl-1<6) nodalities. Nocicep rsﬂar t he nerves which sense and
respond to parts of the body which suffgr fRbm danage. They signal tissue
irritation, inpending injury, or actual injury. Wen activated, they
transmt pain signals (via the peripherghk nerves as well as the spinal
cord) to the brain. - Chr.onic -pain can be classified as either

noci ceptive or neuropathic. Nociceptive pain includes tissue injury-induced
pain and inflammatory pain such as that associated with arthritis. ’
Neuropathic pain is caused by damage to & he sensory nerves of the

peri pheral or central nervous system and is naintained by aberrant

somat osensory processing. The pain is typically well |ocalized, constant
and often with an aching or throbbing quality. Visceral pain is the subtype
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An approach for the synthesis of conpounds of the general fornula (I|a-2)
where RI, V are as defined herein above is depi i n heme 2.
Conpoundswﬁébﬂ)zqug‘%gl formula (3) is converted to a conp%ﬁﬁ&gg]llb/’f)@?%ul a (6)
by using suitable am ne of formula (5) [wherein R and R are alkyl (e.g.,
nethyl, ethyl) |oranghabRid¥BtideR e AsbleleactheRef by Tsupak, E. B. et al. in
Chem stry of Heterocyclic Conpounds, 1994, 30(9), 1077-1082. Alternatively,

the internggigie (6) can be prepared by fornylation of conpound of formula
(3) using m xtuie of phosphorous oxychloride and dinethyl formanide to give

conpound of forguba £a7); f ol awed By reductiye ani nation- of the fornyl -group
using a sui tabllgyg{mlfilébo%nf%%%a@?%‘fﬂ%‘%yal‘ﬁgﬁ?on.-of conpound of _r._f.orrrul a
general formil a (A FRCHEeBrasknteron ARy bERE BEaF RRhRAT R of o) om)
af f ords copReuar® 1Rhit ARNELAS b Blespbafit kabdlimepehaempRfied. . An approach -
for the synthesis of conpounds of the general formula (la-3) where R, R2,

Uand V are as zqgo'rdlﬁ Bebid Rn@RauRertS s?éo?[?caﬂ?pbx%ﬂlﬁl@d! dte S¢i@pBRINds of the
Deoxygention of tornyl pyrrole_of fornula (7) " wth suitable reducing system
(e.qg., trifetthylaglf) anehich R lhodRGavemetyhci d) af fords methyl pyrrole of
formula (8). Alkylation of conpound of formula (8) using appropriate :

el ectophi |l e of Acwediagadb ahotheriembodimenn dpheifipalys provéledfara conipoandseobise

(e.g., NaH, K2 .affordsg.conpounds aof th eneral fornula (la-3).

An appr oacﬁ?@@@c?f&@ ?bﬁ{‘%eégl '%yr%?ge@cﬂwgﬁﬁ:&)sﬁ “the general fornula (la-4)
where RI, R2, U and V are as defined herein aboyve is,(%l so depi cted irh
Scheme 3. Hal og/émdléé_t%fetéaﬁ‘b%%b‘%ﬁlfnﬁbﬁs ﬁﬂﬂcéﬁc@@y PVt dsa_tﬁ?f _ punds of t e
hal ogenat i f%grnglggﬁfa {rlewﬁich ‘%’bf50%§%fédnﬂ€s%?)st%fe?wﬁféhmefgddﬁet_eﬁ"cﬁﬂ}:,ne)

gi ves correspon g hal ogenat ed conpoun ormula (9). Alkylation o
conpound OfrefetabiuthiazoR) orusiange.appr opri at e el ectrophile of a general fornula

(4) in the presence of a suitable base (e.g., Nail, K2CO8) affords

conpounds of gemedodding @ PRtladothbRertbodidehe BfecHically providedrapanpactilsfobthet he
synt hesi s of conpounds of the general for rrula,L%Ia-5

of t] C Lwher%Rl Rf,UandV
are as defforatlaH&h an whigho\ ' Isssubptityted i wseptifyiedsanyb rpscigrably ghenyl nnishy 1-
1H pyrrol o i mdine- : - g r e
o epar ed BytRUER G bE e Subicerty i thaRP iy bRl UL kel o)
wi t h propaingsenbemiyi sbéeciad fomuidledeng faotxaemie FUCh onBrVefihd, cllkydwealoddiryl

cyclizatin of the internediate (11) at elev ' er ribed in
Townsend, {(for gxapleyCE3), 1alkaxey %‘y&ﬁ?@p'éhmi%gg:gggizék%‘?@%%@éz or
Kawahar a, : . eloxv) 4hd At xy (f ;
Al kyl at i onUgP% g%@;rllpgﬂncga g?l'k?l E%ng?%%émvﬁl? %9(2%%%%5 opr |y<)31§le el ectr é)%’h(l (I)re of

a general éampld QCHF), QEF giQisH g drypo Mdh@HCeneral formula (la-5). Schene 4
00 H R1-N 2R1-N' propargyl brom de 0 NsolventO N1 R2R2 (10)(11)

Particularly contemplated are compounds of the formulas (I), (Ia), (Ib), (Ic), (Id),
(Ie) and (If) which possess ICsg of less than 250 nM, preferably, less than 100 nM, more
preferably, less than 50 nM with respect to TRPA1 activity as measured by method as

described in the present patent application.

It should be understood that the compounds of the formulas (I), (Ia), (Ib), (Ic),
(Id), (Ie) and (If) structurally encompasses all stereoisomers, enantiomers and
diastercomers and pharmaceutically acceptable salts that may be contemplated from the

chemical structure of the genera described herein.



A general approach for the synthesis of

2, 4- di oxQq- 2, . 6-tetrahydro- 1Hpyrrol of 3, 4-d] pyri m di n- 5- C 1 de of

t he gepeﬁgﬁzﬁg¢W§V%.(lb-l) where RI, R2, Rb, U and V argciéﬁggﬁﬁﬁ) her ei n
above is depicted in Scheme S. The fornyl derivative of formula (13) can be

prepared by forgyi@bidafcfwith agdtherdedpetatthy @rédent @arti apflichtipibaneiddesSa et -
al ., Yakugaku Zasshi, 1971, 91, 1372 fol | owed by brom nation_ of forq§
(‘13)

deri vati V@mma:eﬁmamamp@@m zh@t inshidgs af spshaneepmppaRd descibed Berrin apd

Eﬁz 19 g?(r:nrjilﬁas?fﬁ? pﬁe L ‘t’%ﬁ?P% aggff ve% %psl%hts(slggigig’a é%ééﬁdc%iy % g@ga? T on

usi ng sui talh&e hal dgesal.i ngpreaalng the. @harnieeotimad uccmpa)smlm:le comprises a
N-i odosuccininmde, Br2 1n acetic acid) gives hal opyryol ner al ornula'
(14). Hal dbg:ruapwtr@aldﬁ erf@ra'imﬂl AmEraY Oénatr '@&%t PRfn campRURg |45 W@’Bﬁi g?ﬁr?:mam

pi nacol ester of it a 1 ] ¢
SUCh as bl S proluB%e%%} OSp t ? adﬁ}%‘%ﬁg:’a QGnCe)kfngf? H%aa!;s%gfaté@ Gﬁtthalays

]E et ralkl SE E%H)aﬁ{[amuhmd@smbema)le [E&d:lb&dt (sm@lﬁ}}as gwaasera:lrlaycﬂllwr)rcwlb@ dfutediey a

ormul a procedure (s simlar tot uz ura |.i descri bed
by Kot ha, G@friejor ens&ﬂ%%wﬁlnmsﬂefl"ém*i%ﬂf& égﬁ %Or‘f’r(}iaﬁsclaﬁ‘%ts?ﬁ]ﬁp%?
2010/10923] bggﬁ}0/000553 allyl pyrrole of fornula (16) into

correspondi ng a de can be acconplished by nmethods known in the art

[e.g., Postema, ;M O(}l;lj qlaa ﬁ&xgﬁblg%ma ik (g)m nﬁ s d8QPBed Rbreirnfhé Sséibtt:-

Further oxidation or ne e carried out by oxidation
met hods wehbdiK TR PAL hﬁ:eblo’rze rdiseie modulgiive iscimliceabioriei migteddo boxsittiyofaci d
of general fornula (17). Coupling of carboxylic acid (17) with appropriate
anmi nes of $&RAUACE18) using a standard ami de coupllng nethod glves
conpounds of general forrmula (lb-1). Schene - '

DVF/ POCL3- 0 Riln@ecprdangrpiitp agotbgr-aspectpthe ﬁ)r@eszaFFd!t @a%lﬂféfl% ﬁurrbfr P&Q?)‘des 2.

NBS, sol vent method of inhibiting TRPA1 receptors in a subject in need thereof by administering to

the subject one or more compounds described herein in the amount effective to cause

inhibition of such receptor.

Detailed Description of the Invention

Definitions
The terms “halogen” or “halo” includes fluorine, chloring, bromine or iodine.

The term “allkyl.” refers to a straight or branched hydrocarbon chain radical
consisting solely of carbon and hydrogen atoms, containing no unsaturation, having from
one to eight carbon atoms, and which is attached to the rest of the molecule by a single
bond, e.g., methyl, ethyl, n-propyl, 1-methylethyl (isopropyl), n-butyl, n-penty! and 1,1-
dimethylethyl (tert-butyl) The term C\ ¢ alkyl” refers to an alkyl chain havmg l1-to 6
carbon atoms. Unless set forth or re<:1ted tothe contrary, all alkyl groups descrrbed herein

may be straight chain or branched, substituted or unsubstituted

The term “alkenyl” refers to an aliphatic hydrocarbon group éontaining a carbon-
carbon double bond and which may be a straight or branched chain having 2 to about 10
carbon atoms, e.g., ethenyl, 1-propenyl, 2-propenyl (allyl), isb-propenyl, 2-méthyl-l-
propenyl, 1-butenyl and 2-butenyl. Unless set forth or recited to the contrary, all alkenyl

groups described herein may be straight chain or branched, substituted or unsubstituted. -
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1. 1. A general approach for the synthesis of

2, 4- di oxQq- 2, . (-tetrahydro- 1Hpyrrol o[ 2, 3-d] pyri m di n- 5- C 1 de of

t he geneﬁgﬁzﬁw?wg%sg (lc-1) where Ra is an al kyl group, %F)HI@I%P% d V are
as defined above is depicted in Schene 6. Reaction of 6- chlorouracil

derivative of tig &ahMdli@n(POkfih tth aaﬁﬂzﬂ%hte@ﬁ BianéHedf eHaifuhgdio@dbyf eddiahed by
cyclization gives: pyrrolidinone of fornul

A a (22) [Sim]lar roce%re
descri bed hpyingEds tleasironé catbonwarbgn . triple gyng. andhhaying 2dgmbogh 12 56895895 |

rrolidino of. formul a,(22) 0 r - @f - forral a
?2/3) (vxhe?‘éfﬂﬁ “3811?%5 h%%%ﬁ? a%%vﬁﬁg Ctlaf?‘io |"‘.%é‘fﬁ%fr’\ﬁg%ﬁ’?eé@o‘ﬁny%}’d%@’ﬁ’epr?g*%md
by 1 odi ne aniaugpwl.r GhRsOketl PFALbarER). tothe eatiargnalvatkyngl Eydupbaesmibed aci d
pi nacol ester of the formula (15) in the presence of a ‘Qa‘l | adi um cat al yst,
such as bihggein tnpn@ﬁwrwﬁbtscrkwwquha@iSuPﬁtﬂﬁlteiPbFI?S&gstBWe : L :
tetraki s(triphenyl phosphi ne) palladi un(0) gives allyl pyrrole of the -
formul a (24). Tfrhan@fm‘r‘&ﬂeﬂﬁyc’)’mefgfs ta|a|sya1%gy@rrbxa@m¢; 'W}F#ﬁgahle]?&‘)fhb’émf’ on
correspondi | dehyde fol | owed by f.ur r 1 QX1 i Q vde Sy
f or med IOc ar‘ia‘ggal %8?&?‘%8 BAYBY R fndté?tl 1(%; r%&l‘r{rlce o ggélé ggv\‘/tgl ﬁ%ﬁﬁo&mﬁxlgﬁg?eﬁgf%%g?{ ature
to give Corspshafdisdutardasty limttedad An@hoxge rethicxly, peopal aisdRtppoxCopbing of
carboxylic acid of formula (25) with _agpr_opri ate am ne? of formul a él&& by
using a stisohutoxy, Erriidoe RENPRY IraeHyl Ej‘i"?ﬂéén‘il:gﬁﬂgi?n&]é‘ SF Sﬂetﬁggué’lr ¢l a
(Ic-1). eodeal L4 FiRFeif EayS Scipfn GPFRAURGS Of
t he generé? tl?eoF(r)rrll}%éﬁ(.%lg? q{?%’ é?(ﬂ%g(g{re?%g%dil%eéﬁcElgaﬁéygwggg%%?g%%gf‘ S

comrer ci alshiystiamad bamsab&itagtinour aci | derivative of the fornmula (26) with
chl or oacet al dehyde di nethyl acetal gives pyrrole derivative (as described
by No-ell, C. Whe&brnitFhalodtiefl” and1@idalkck96meadtalitil) orwititandy, axpihe cadekyrhyabd, on
w th appropriate alkylating agent (RaX) gives corrpgungeé[( f or nul an%27 .
Copround ohbstigutad| it 2ny qramorse helggsre ptosi, iwhese Al 138d e ERtY SFOURE Y
formula (2 usi (o] chl oni i Wy 5 pde
thus. 1 or et ROy B S B kP bERPARUERRY PG S0 &
tert - but an@dahs Be@lydganat i bNExdmplek aifo “ledoatkylof ingbwer bt facr mok alithit®) t@i t h

e e b e bAGRSETE LAg B Y g
Med. Chemy 4 Zggﬁuoréglét?/ﬁ?’ 98'4641-%§1uqr&‘§zicﬁ)ih€x§g%/ dr obM8lsimd@hylest e rdic%ﬂorf)ﬁh%g‘?’l, a -

(29) gives’Correspondrig carboxylic acid formul a §-25§. Coupling
car boxy! i arietldbnadthyflor-brinaoctin8 pndittenlikep Brapplea & halatieaxyd indledenHt arq @) by

05109 2 S L8, COueL B0 LGOI, S SO o
J Et3SI H DuBrRihoxNeouphi RAANYRBHELy, RaRenBamRztRexy( | ¢- 1Ji¢iA6lotA8thoxy,

An approach for the synthesis of con'?‘ou‘nds of the general fornula (ld-1)
where RI, tRehlotonamtlony, arteomsetbiery aslthp dikei Unlggsoee farth efasritadelg thécasitisene 8.
The synthesjs, starts fromkn 6- hydr azi - di.: lur @Gl : i ch
isr e)altdi I ya?lpr lé%%%&ﬁ b@fldt h}éaligﬁcné\%yac %‘85%8?&%%? g}begéﬁggﬁgy be gt%lhht( Efin Wt

6- chl or 0- Iyr3ncBb@ldapsiftaed br ahsubbgufedr mul a (20) with- hydrazine hydrate
according to the knovvn procedure. The cyclisation O conpound of the-

formula (30) Wit @agttfcIGMNY bsiReRNGh-MFRATS htondfortihatify@lidu g sysdin ofThe
deacetyl ation foll owed by selective N-al kylation of -pyrazole (31) w tlh
di r net hyl Ftl dbaue]2 edrbon dedscanehaasyelopopyheyslebuivlh ayqlamntylpnd sydebey! w

et al., Justus.Liehigs Ann .Chem , 1958, 42 47) . e,.Le i o)
conpound o ¥R %i! %ggsgcwlfch Cchc}Peaﬁ%?l ggoilgﬁoﬁ@uedef nb;p(t:]ea}srénglgE oﬁ Hlélt%st rong
base (e. g.pehaldrdnapidiyl, I &fdnbatydondd t nemsngil vesoups; ebridgbd t kgclicor grubiyss (84) .
Hydrol ysis of ester (34) with agueous acid affordgé:l t he d,%sd;sreg pgrazol o]
[3,4-d] pysprirabdeysdigigsnmpsae e+ PRIrAid 4 nen-2eleUnlgpsast forihse) rectigatodse SPRIFY-of
conpound of;, f gg A ' LSRRIV uhlghfed 18) by using a
standard aarlr%C gfoc%ﬂﬁglglﬁ% rdré\étchgedd g‘?tg@gﬁ%ﬁep%%@g of rgljlener a‘ formula (1d-1).
Scheme 8 1N Ndafg term “cycloalkylalkyl” refers to a cyclic ring-containing radical having 3 to

about 8 carbon atoms directly attached to an alkyl group. The cycloalkylalkyl group may

be attached to the main structure at any carbon atom in the alkyl group that results in the

creation of a stable structure. Non-limiting examples of such groups include
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O N NH. NH2 sol vent, reflux 0J"reflux R2ZCOCH3 (30)(31) R1l, 0 CH3 DMVS 1N

o0, PR 5, ot T2 o IS R, o oot beaBeEha

where RI, R2, U and V are as defined herein above is also depicted in

Scherme 9. o'y“mbtb@?ln&etﬁ}laaycﬁowtplmhryeadd lcyclapaitylath e Unidsschicalidetl bardiitednd c
‘acid of the forrmula (36). known 6- chl oro-5-fornyl- 13d|rret1ir%>uraml

of fornul dhg Sib)ltr@m’er@l nc}’RloaH‘Wé\alm @Ffélpﬁefl‘?ﬁﬂlb?ds Itﬂr"é’bamébj he cabatitvlpd; or
reported Rr.O egﬁted (Singh, J. S. et al. SyntheSJS 1988, 342-344). The -
reaction of W01 o- 5- forrryl 1,3-di rrethyl uraet b - (:37) with- hydroxyl amne in

get Efinol ; ol | ov‘mf t%‘lr:j ﬂ@hyﬁﬂ?’ﬂdlm}?ﬂﬁli bsedhosiphaie alkexpxylsstitwied weh gyolealkyl,

chl oro- 5- cyano i met hyl uraci | - of f rmul a-( cllsatlon of =
C(r)]rrpounds vdrereinsalkommand ‘eyzdyalkyly amg agdg ‘I‘Wéf%?‘ﬁélebfn S‘ﬁg? ‘PagFWF%ecf 88% in

t he prese 40
The am no Ty A e B o L e By RS on
with copper maydl@iﬂolﬂ}dethhxyasl-cdpmﬂ bwymlupdmydprop@p'pér, 2odk- cm) 49Y@1@Bf09ylhal i de

derivative of the fornul 41 h

coupl i Ing R ?f?l(&wtg%u’?&?ﬁ‘o ?o"g Fy‘f 8?‘??%316{5{‘%(‘21’%'0%6”‘)9 aflyf;éﬁutg@f Y ch d
pi nacol e slesicdxybed , ﬂi t
2005, 12, Szt1?77&1485%?0 g%gﬂs{ba (%?')‘)Bff?ézm e ng qat %??%?%bﬁge%tg%y’ 1TE?LS r?’fén be
convert ed ctyolOPWElpmeE(B, 1-, - p)3|= |cm i wgqlq@etyﬂ@t@z@i ¢ysfohexidmedonyl & ca3y by

dat | h
car boxyl | S HRRSPREARDT it £ Chay e PeBgbt PR IR %0
by using gc E)@?cd@d]léylétm, g}élmym Uﬂ&smﬁélodoﬂlan ofi V@lté@ﬁﬁDUt}dS ohtrggnenn!
)

for mula (le Schene 001. NH2OH HO/ KOH | CN RaNHNH2 (39) R
- NPOCI 3/ cwuamylath@ywﬁzmbed heteinopiebe sysHiter ¢y lﬁlé%‘éstmg%fl vent

The term “cycloalkenyl” refers to a cyclic rmg-contalnmg radical having 3 to |
about 8 carbon atoms with at least one carbon-carbon double bond, such as
cyclopropenyl, cyclobutenyl and cyclopentenyl. Unless set forth or recited to the contrary,
all cycloalkenyl groups described herein may be substituted or unsubstituted.

The term “aryl” means a carbocyciic aromatic system containing one, two or three
rings wherein such rings may be fused. If the rings are fused, one of the rings must be
fully unsaturated and the fused ring(s) may be fully saturated, partially unsaturated or
fully unsaturated. The term “fuséd” means that a second ring is present (ie, attached or
formed) by having two adjacent atoms in common (i.e., shared) with the first ring. The
term “fused” is equivalent to the term “condensed”. The term “aryl” embraces aromatic
radicals such as phenyl, naphthyl, tetrahydronaphthyl, indane and biphenyl. Unless set
forth or recited to the contrary, all aryl groups described herein may be substituted or
unsubstituted.

The term “arylalkyl” refers to an aryl group as defined above directly bonded to
an alkyl group as defined above, e.g., -CH,C¢Hs or -C;H4CeHs. Unless set forth or recited
to the contrary, all arylalkyl groups described herein may be substituted or unsubstituted.

The term “heterocyclic ring” refers to a stable 3- to 15-membered ring radical
which consists of carbon atoms and from one to five heteroatoms selected from nitrogen,
phosphorus, oxygen and sulfur. For purposes of this invention, the heterocyclic ring
radical may be a monocyclic, bicyclic or tricyclic ring system, which may include fused,

bridged or spiro ring systems and the nitrogen, phosphorus, carbon, oxygen or sulfur
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ON'Cl RR 2. POCI3R, (36) Rl- O NH2 R1L ,NR1, O /=-- .

Nd| azoti i (15) ONcopper halidef\tip O . O NPd R2 RaR2
7\?7528&2130%? roach for the synthesis of conpoundsg)g%rlléﬁo ’é ral

forrrula(lf 1) where RI, R2, Uand V are as defined herein above is

depi ct ed igfonsé REMR ﬂ@ero@tﬂlcw AALJAl deSChd bpibriatly Sixidikal to Oaridmatoxdimom bed

by Papesch, P. et al., Chem ,. 1965,. 30, -199-..203. Corrgound %(I

formul a (4mBtesnds aqlfhgprartb@nwgm alogt Mok b§foPHPRILIN Hasnized; and the ping r e of

the fornula: 12,
1071- 1073 }%é’a ilrﬁoun H%éfsa@gé{&; & ér:nf'gg%ﬂ w%tsh%?ﬁﬁr rrexliigiille%t%flst%ﬁg
conpound q{etetrds@ch@rﬂug araﬁfba)s bxyclﬁtleazbmtl 2dd | 1ot ﬂlﬁhtedvmj layetldmyst,l tagridinyl,
cyclisation with base ( The corrpound of the for 45

al kyl at i orPerradioxalyk a@P@ZOﬂl%émd aberzefyranylor CHLRER Y Hﬂ?ﬁu &i*j ’%?fm?he ,
presence ( 2ingHi @m,@ 51 1vent
(e.q. DIVF%dIﬂE%wE]\)%%Ihﬁ?] Rﬂ?ﬁ‘zll V(ra dé((%r%rpou dpgf@rﬁgzg{r}{gr%ea?glranh ﬂh iy

The 2- hal qﬁlﬂ&ilzfﬂilﬁ)deSp)Ode[ orpreridinyl5 3purimyther giinazolinyls geinemleﬁ/l,f rmm(élnkyl

cyano, hal ogen, hal oal ky hal o oal k ko

a)r/yl al koxysog"é‘HtP myl, We’sra@é’f 1ed‘?’é‘g‘2¥¥ybn§e§a€¥§hg‘)§&?1§f%’fr%‘é?erfl%P%E Wégé’ra Pﬂém s of
conpound q;xoi)@%rﬁ'% 1% b xdpipesiatdy - %by%hﬂﬂh?p @E&@a%iﬁ&?yﬂ dziz@ﬁlczp p@’ﬂbl}@ dﬁ
known to one ski dinthe art (Carro

1950, 72, mﬁ@moﬁympyr@md;m nvrazertyl,alpynrrnnhem maiamnysupxazolﬂg@samg’c/b)

1497- 1504 | | h
br onpacet gﬂx 5‘?‘5@:‘)69 1ﬁ?<%lig|lonw:a8 nclgg Oafzbla/ ELI x%gtfl)g @g’s Bﬁalhﬂﬁllxghy thiaa%l?/? Wit

tri et hyl anhfagolyl, pthIdzﬂlxdlﬁylgis\éﬂﬁazJUi)ﬂ udsihidlidind, sthmeakdhalyimntelydf 1st>1|ndo]gl3ner al
formul a (53) (Sche 11). few of aniline derivatives

aryl al kyl dndlelewl, aﬂﬁ!)llzioélﬁi’lnooqa}a/ﬁwlt“ﬂﬂlélzo‘P‘é%hY@B%mWé‘?lél caminelybi sppyinolyl,

avai |l abl e. e dis a st ol es
were pr epadr g% %d rr%l?ﬁ) “B‘bor‘ pr ﬁgl?léﬁqadr%@%dl Egﬁah{?kél Eesﬂe}l%%ﬁg% ?: %&ﬁﬁag?/‘g’? | abl e
aryl al kylbesessxagslyher faryly eparabgdiofiam, t hetratydegsponydi nthidehz obanzetiayl,as

h Sch 11. Substit db d of the f ,. 6
Comvar t od ey dpER %ﬂemacsﬁ SEMErbRe b et B o xt o
Scherme 11. ox-gmé llyﬁ%hﬁ)orl g a%ﬁ%o )Ileq"hE (Piefet:&ygl‘?cr hffg PRIGI Ry deiagtagildor i de

(47) using oxa ein e preésence of catalytic anpbunts of DWF in
dry dichl abcthetnmmetruoﬁ\mteat ray |he@kgqtommr$ath0@rm®mrthatt ieoltsciarthp eregtion ioé@ out

usi ng excess . thion hlorid The aci | oride (47 Qnver

cor r espondtt e%‘l‘%‘}‘/rébﬁall’?f'%%et %) Oty S ‘gtﬁttpﬁﬁowatr)fr ﬁ%ft%ﬁo lﬁ yi"e SHided

T eyl e e o e om [ ol o 2%.%?23%%“82 (a8)

gi ves acet ophenﬁrﬁetedefh&ﬁaltop)o@ylofreﬁeﬁetofadﬁtﬂw%’c(lﬂgﬁg radical @gldefinnd above. The

connerC|aII una |Iable ar vyl o)
eubst | RSB soj el SO She dRR G ERRE S abl SRR

phenol ( 509arwnt ehomﬁ&ﬂ resuid hiy eel a@tfoaldf@vmmytrﬁmxesumew seq figrenenteciodd tohe
ester forned in the ﬁre ence of Lewis acid (e. ords

Al C13) af
cor r espondhfgomiady.cat POISHE igEHPS fsscg@ﬁ%h%nem IPBY Reip %“E‘;‘iﬁ orgngyhsttytesh of
hydr oxyacet oph fe Jhe i I in
sui t abl e base ?@9 & fer hgﬁ%eéggw SS‘?E‘I }‘brgg)@ Fggn? t}%‘gcgd,%hl %%)MI'%EF,
DVF) gi VeStoathedlbﬁrgeﬂmérmefetemdyckymlbjl rgédinalrmby bornttadhad (@ @e. main struclineatar y|
al kyl ketone of the forrrul 3 B converted to 2-ar.ni na;)?tlhl az f t he
formla (58Y anP%‘r?éO@t”éﬂ‘eb%} Yok regtsp £ Ctrﬁ"i‘t’é)lﬁ‘roéé‘ st ?ﬁé“cg ‘Hﬁsé of
i odine in n ﬂﬁﬁ%téﬂ@% b
S & 'm%r relgé@tocm@\e%ﬁﬁar%ag}: ae@mg&@ral 8 gtrglﬁ)éQﬂNgclrk Tk a'?HaeI car
U P., ARKuYEGuted@0mpsvbistifuted141- 149 Al ternatively, 2-am nothi azoI es of the

formla (52) c repared hy the reaction o S I 49)
with bronine in lé"cé?‘lfr)‘b ﬁeaoafﬁ gicvEs ttﬂea’él%ﬂlgaﬁ%ﬁg@ﬂ?ycgﬁeﬁn%trgdl%?% on
reaction Widiflohil AHE ealiéd) midfFbeadttatiRid teXhé Bad §thefurgiav enyClsm@omogsocfaridne
formula (52). The conpound of the formula (52) is converted to

2- br oro- N-athinathel yesulscian e rirediopfof tshetable rstrupairg. 33)lessyseh&yrthaps Ffﬁlt%i‘ {y the
bronpacetyl brom r esenc L di ne or
triethyl a?lﬁ(ﬁl )aryaﬁﬂ%' kr%’(ilr)é i %PSI eScrl gf(}a]rel '?'% g%pls%gﬁﬁ%\ﬁ"ggbwg&{néa 11
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S BrCH2C0Br H2N-4N, - Z)p--(R pO(Rz)p- (R base, THF Br2 / AcOH (52)(49)
t hi our ea ux 11 OHRX, base, solvent "- H3C.,

v kHE, 1 \
5- Aryl -1I¥75rﬁ08)é]i)§$sl-72-am nes of the formula (55) were prgﬁylg%‘n%(googﬁ'ovm in
Schenme 12. The reaction, of acetophenones of the fornula (49) (wherein Rz
and 'p' are as 19fémethedloNS1ly 1S elaT R 4 hiteab) ripandios difkcag bbidedacid to
give the al pha bronp internedi ate, which on reaction w th acetyl guanidine
i n acet onialkyl [gzoum: m@fm@%oéﬁyfifﬂk‘xli'f@ﬁlcgliméy'@@r%@@m’stooﬁetIﬁémf'ﬁfqﬁ%%réa{@ﬂy.‘ The
deacetyl ation of (54) i ’ rese Qf i G ak ted
sul phuric 4o’y agosnig f ?hs? ualrﬂf}}alt%? %‘R’stg tv%%?tsggl %%?édg%% eogfiar eg' ng%m%'oﬂm%gg A
5- Ary1- 1Hifsitidl @2 Ofecizedatd Mg @bntrdte, hbrivatdroaryByl drdpss déessribédribleseiii tiay be
procedure reported by Thomas, L. et al., J. Og.. Chem, 1994, 59, .
7299- 7305)substijytedor wrsybguRtedCT/ | B2010/ 000553 - Schene _12-: ~ =~ The :

| nter medi at es %gﬂesﬁxm}m %géﬁﬁ'F&eﬁxei RrihSuBEERRAL ANVSOE IHRRIAT P §par ed
usi ng the procedure describe el ow. However, 1t Is understood that these
i nt er medi atiesinaivs exthnplyesne an nixee porepyr exdnliyataint ef tiat éllppng aubstiduanits: ch
are within the scope of fhe present inventjion,. EXPERI VENTAL nl ess
ot her wi se hé’?‘é)f‘éd}a_ kgﬁgo’fyﬁ’c‘lyﬁﬁ‘é?‘tﬁ‘?’é’_txf’ RB@? iR I%%(EEFH%/S%ME\%?E ‘ﬂﬂf“mtﬁ“ﬁ&e

bet ween Qﬁ(g]?,r JamNfuted do 2 AHE ML nRER a1 ANEL.C ALBitWed b BRLBYHHRES eflkoxy,

separation of layers and drying the organic |ayer -over 'sodi um sul phate, -
filtrati orsubstituted ap onsubsttutast haleatkexl vestitutgeliol pnsuhstitoied allrangl substitetedi se

ot | o st halomk o gentiui _ _
gener a1y o HERi BN i SrbTurd of subiRiAG Sl EPLAGRA frob Bl fied e

pol arity asylhiRe), MebbdiguiBase. wsestfutal diycl@iient albsentedsyst evnsubstitodi cat ed
wi t hin parentheses. The foll ow ng abbrevi ations are used in the text:

DVEO- d6:  psiaalisemdalisyl mebstjated ar pasubstétutepiarclonkepyd; mesHitsberarbgiuigdp. .
V19, Pk, LG 86 RISERALY! BobTudiyfhed s, Tt Ry,
equi Ya| entsgbstituit®r oedumdubstitutell  heterocyclylalkyl ring, substituted or unsubstituted
, 3-Dimeth :!ét-e%ozi}}%glrkryl?lsg SSti,tl%t-eéj ]OP %ﬁsiurggt(?thgg_h%fe%c?}"c i05 iLn]i , %)gtﬂﬁt:ed or unsubstiuted
guanidine, -COOR¥, -C(O)R¥, -C(S)R¥, -C(O)NR*RY, -C(O)ONR*R?, -NR*CONR’R?, -
N(R¥)SORY, -N(R¥)SO,RY, -(=N-N(R*)RY), -NR*C(O)ORY, -NR*RY, -NR*C(O)R’, -
NR¥C(S)RY, -NR¥C(S)NR'R?, -SONR*RY, _SO,NR*RY, -OR¥, -OR*C(O)NR'RY, -
OR"'C(O)ORY', -OC(O)R¥, -OC(O)NR*RY, -R*NR¥C(O)R*, -R*ORY, -R*C(O)OR’, -
R¥C(O)NRYR?, -R*C(O)R”, -R*OC(O)RY, -SR*, -SOR*, -SO,R* and -ONQO,, wherein
R* R” and R” are independently selected from hydrogen, substituted or unsubstituted
alkyl, substituted or unsubstituted alkoxy, substituted or unsubstituted alkenyl, substituted
or unsubstituted alkynyl, substituted or unsubstituted aryl, substituted or unsubstituted
arylalkyl, substituted or unsubstituted cycloalkyl, substituted or unsubstituted
cycloalkenyl, substituted or unsubstituted amino, substituted or unsubstituted aryl,
substituted or unsubstituted heteroaryl, substituted heterocyclylalkyl ring, substituted or
unsubstituted heteroarylalkyl or substituted or unsubstituted heterocyclic ring.

The term “treating” or “treatment” of a state, disorder or condition includes; (a)
preventing or delaying the appearance of clinical symptoms of the state, disorder or
condition developing in a subject that may be afflicted with or predisposed to the state,
disorder or condition but does not yet experience or display clinical or subclinical

symptoms of the state, disorder or condition; (b) inhibiting the state, disorder or

condition, i.e., arresting or reducing the development of the disease or at least one clinical
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O HBC NN CH3 Step 1 1,3,6-Trinethyl-5-nitrouracil: A m xture of

concentr (7.0 m) and fumng 1-11\103 (7.0 nL C to 0-5C
and 1, 3, g‘%ﬁgpﬁzﬁ%%yri m di ne-2, 4(1H, 31f)- dione (3.5 g%cﬁﬁ%@&iﬁ%ﬁ ) was
gradual ly added to the reaction m xture. After stirring for 2 h. at the
sanme tenpey @ﬁbﬂli‘ﬁidah@lnﬁolﬂé\&tth’&eoﬁrbi((d)rr@liéW@ dardisebidconedchsingaegreslidiydf theet at e
(200 nL) and water (100 .mL). The organic layer was washed with brine (2 x. .
50 i), drstase diseedesongorgdifiprearap inest g of ie ehnicaly subclinial smtomey ude product

obt ai ned was puxified hHy ..cql ehr , /e di 1. he; :
product as yel Ilpkgl\?v tggﬂqi- ij%ﬁi qﬁi{\l}é&%6%g%§n§ag%g%g %{ﬁlézl%' gk}égns%d%)g %h%;a 12155 -ISBH) ,
-3.20 , 3khich & d¥ndstc adhals (ARG holkehoid gots HiBudad} dahd dd. doSb)emdhon-domestic - -
1, 3-Di met hyl- 642- (di net hyl am no) vi nyl]-5--nitrouracil: To a sol ution of
Step 1 i ntaepvalg(saelvas wildlifg). Trj met hy1-5-nitrouracil (0.60 g, 3.012 nrnol) in
dry AT, Ndi net hylk j : : ) ﬂgﬂ i i :
di net hyl acet aPy(%Q%g@Lg?,cgﬁ)f gﬁ erErl% o\ﬁgﬁ t g%%@‘?’é?%%%&%%gghﬂred
at room t edménisitred do fasubj2cthfor Afetidug & lstage, tdisveder o eviditiomtih enffnmst tdeféattt o
the reaction m xture Hd Lhe precipi tgtje;_was; col j;'e‘c@]ﬁd“rlg,y' filtration,and
washed wi £HC i“&f“i‘?&ﬂ“t-_e? f‘er'ﬂteaalgi“%al . gEeqivss apRunty WL, My densdingi en 851 o
iff NWR (%oHlBthdgotge.M@as@%@'igﬁéevgriﬁlaaﬁ@ ,;heﬁlig*ge, weibfif, Sphy3ichl, céndilord nd 3H)-, .
.78 (d, J =12.6 Hz, 1H), 7.05 (d, J=12.6 Hz, 1H) ; APCI-Ms (mlz) 255.11
4 6
(M+H) . St egsp8nsiy@iesi afghhgubjecttple iredted. 3, 2- d] pyri mi di ne- 2, 4( 3H, 511) - di one:

To a solution Step 2 jnfer i.ate (0.4 1.573 mol) i.n MeOH 0 inL
nos aaded 1066 AipecoppogdsleSirbedhif s psd pffenc aplip B by LR Nepo "
at mospher gindting QXAMpRIPET dhatitick@ically haccdprablel sditdr formafy bartt & eds tgatawgh a

celite bed and was thoroughly washed with MeOH (50 nL). The filtrate was
col | ect ed aapkirasionjoelndesrliinderived frems| inorganiguaseh salisneldosgasicpases: isalis 19y

| h t f 0 0 desi d

o0t i ¢ ocRIANASESOIN o Rl QRh ot Al bARERIGPEGRTRIG & 20, o
3H), 6. é_? (s, ZI}dhainkoaﬁ)o(uﬁds diHhe pisdeSGinyentiohHncludiR{g coipoundz of HBAuR{TY, MrH) .
| nt er nedi at e N ' .. .. ) )

1, 3, 6- Tri &#hJR: (9 p (A} Q[ 20d2 (1) 3¢ rGanplle il existing HnsHgrsoisemasrie PrrsdRg: cH3

S o Oy L AR SR , ATl . ‘
Sor ot 1 on ORlsifehnels QAN FThEsrbschl hitcidds) if6IARR IR Sesbichirede |
mol ) in fetisatiotludid@iadidreorhO¥ R EragnBiobREs) Pndvaixtedsed themeThaydroyen

at nosphere _and the reacti m xture was stirred.at roomt erature for 2
. Reacti STHISATAS IRAES PI HETBPRRIDAGHCPEER ICRIAD BAY CRaePEdCri o

met hanol . gfbebitel At fetdds A8lomec tiE dhe s 6P%C§i%ﬁ 3b&HerURRST bd RBHERA by
pressure to give 1.5 g of the pro-duct. Step 1, 3-Di net hy1-5-(prop-2-yn-1
-yl ami no) pieréaspetiifie op asynikeBit- Jynthtsiondautpmerc Soimy end sukyrdsoel efmiBruags 1
internediate (1. 9.023 |),in 1:1 m xture of dichloronethane and

met hanol ?ﬁ%r{?ﬁﬁiﬁﬁgg’a&%%ac%’ﬁ@a% bronide (1.4 nL) and the mixture was
stirred at room tenperature Parmdadeutife@oipdsitichxtitte was filtered

t hrough celite bed arid washed with nmethanol. The filtrate waS

concentrat ed- Uhadharmageitica! prrapesifien efghg piesegatepyaryicatien ekidetat least

one compound described herein and at least one pharmaceutically acceptable excipient

(such as a pharmaceutically acceptable carrier or diluent). Preferably, the pharmaceutical
composition includes the compound(s) described herein in an amount sufficient to inhi‘bit
TRPAL in a subject (e.g., a human). The inhibitory activity of compounds falling within
the formulas (1), (Ia), (Ib), (Ic), (Id), (Ie) and (If) may be measured by an assay provided
below.

The compouh‘d ~of the preserﬁ invention may be associated with a
pharmaceutically acceptable excipient (such as a carrier or a diluent) or be diluted by a
carrier, or enclosed within a.carrier which can be in the form of a capsule, sachet, paper or -

other container.
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Step 3 1,3,6-Trinethyl-1H pyrrol o[ 3, 2-d] pyri m di ne- 2, 4(3H, 5H) - di one: A
sol ution internmediate (500 ng, 2.587 nmmol) in

[V, N-di ‘?hfﬁ@?@é?ﬂ de (20 nL) was refluxed for 40 h un(‘jgﬁ%ﬁml?/%)gﬁ

at mosphere.” The excess of. sol vent - was evapor ated and the residue obtained

was purified byri bhﬁﬁa@@hlcam@dm@mmhg et Ing prphied by wehiguds Reowet hamel i n
chloroformto obtain 200 ng of the product as a yell'ow salid; 114 NVR (6

PPm 300 Mz, Fmvswaalﬁ shepgetive cogigpund can be gmixg) withy asgm(@r; 03|4} uted By a( g,

1% 7T el U R A g S (b T ER B e B v

. CH3 sachet, paper, or other container. When the carrier serves as adlluent 1t may be a solid,
Stepll 3- D|rreth 1- 2, 4- di oxo- 2 3 4, 5-tetrahydro- 1Hpyrrol o[ 3,2-d]p rlmdl ne-
7- car bal demyaeld, qr liquid madsrial that agh as 2 1hicle, FESIDIEALORISMS y%foesrﬂiled%ctm 84
m, 20.087, é@ng)ta i ety a
sol ution ofomyré}'&l)é? |eg%%ﬁ/g Ou%%%bgz&gwbg? I nggl&ﬁéagdlégeh%ihcfﬁgggﬁa%rde (3
n) was addenplehin ®sahetrring. The reaction nmixture was held for 2 h at 95C,
cool ed and poured onto .ice (10 -g): The precipitate-fornmed was filtered off
and recryst al | iBsdpliarpaseuicalr campagitioas 304y hey infconmentipnald farmsa goragkapiple. whi t e

(5, 1h),  gepyies moREerfifls Sy SR o brpducis i ol Bty & op
2 1,3, 7-Trinet hyl 1H pyrrol of 3, thp%gs g?ﬁ?#dﬁ%e@t 4(3H, 51f) -di one: To a

sti rred and cool ed (-10C) sol uti acetic acid (5 nL) was added

triethylsilane (% nfdunds ABpiEMhdcufied] |c@l’1‘?@sxh}dn§@fr the PrevesEin@éliiohi can vef

Step 1 internediate (150 ng, 0.723 mol he reaction m xture was war med
ro room t eédpenisteraddo argat anyi digasdert mndarm predisdasp tremablettiyonhifitionnd d Rigfs! -
diluted w geetat e ayers

seper at ed. Ftoﬁ'ﬁréstt%%u’eous Olmapfél gmf%éh "F‘%%er%&% C(}("?P Sip_ C)“F' O-zgceff 8t e?tin% nrrL)
The conbi ned soiigdai for ltessahent e propagiaeid of tie \ﬁﬂl(ﬁﬁmg 285sdukds, ddhiligidng MadSO4)
and filtered. The filtrate was evaporated to i]l ve 110 ng of the pro-duct as

an of f - whidisordass mdlatmrzemiai@b‘z@mmm% 6865530612@:5 MO, CBropisaaimo0

MHz, DIVISO o ( 11. 75

e s oyl gitim o syfagne Siewbithinic’ palh, (Bosiclaivd: fhin Sheyhiloid

-di et hyl-ai:thinpylpaml ostphrth2itid [pain; baoki jshim) e e Phinbddncedpaneal feskd, HdGaldi,0 N

CH3 Br To a solution of Int diate 1 (500 O.rnpol) in acetic acid

(5 nL) wadVgHERY laaug%tra.a'%l%nglage&sr B?ﬁrﬂ%atémwwa ﬁl%ﬁlﬁﬁgo neufgpatiye tRogt-aci d
¢ n 1 T 1Q. T 1 C roac €r pos

(5 L) dr oRWeBE nbhidalbi §tﬁU5I‘n9Q]g ahd QL i rycbs MRLGh, debirdd # Afoh, a@d&s‘m fhe

reaction mxture was stirred for anot 20 mn and di ed wth
vol umes ofstrok¢ painammeltiplAfdleosis,Iespiratdreg dpeases pisthans cnagh, f{GORR eflamfifatand

washed with eth eh to afford 40 of .the ite oI|d
TN (SIS SRS i, estipsgophag  Eog isOgicRE (ERDy Simfipil Bt

12. 59 (br s$adréfik; 1ﬂPaQ1mMEry( '%ﬁl):l dRrBasé? pélW*h?perké?fsﬁfvﬁ?dhﬁh&y&nc&’ltmence
[(Drrethylamno)rrethyl] dlrrethyl 1H pyrrol o[ 3

2-d] pyri ®ystitise-bRrog( mspga]_sﬁg, ec@q:ma;eemqmmwp@ke}igo | ulcer and pruritus. The

connection between therapeutic effect and inhibition of TRPA1 is illustrated, for
example, in Story GM et al, Cell, 2003, 112, 819-829; McMahon SB and Wood JN, Cel/,
2006, 124, 1123-1125; Voorhoeve PM et al., Cell, 2006, 124, 1169-1181; Wissenbach U,
Niemeyer BA and Flockerzi V, Biology of the Cell, 2004, 96, 47-54; Dayne YO, Albert
YH & Michael X, Expert Opinion on Therapeutic Targets, 2007, 11(3), 391-401 and the

references cited therein.

Pain can be acute or chronic. While acute pain is uvsually self-limiting, chronic
pain pérsists for 3 months or longer and can lead to significant changesA in a patient's
personality; lifestyle, functional ability and overall-quality of life (K. M. Foley, Pain, in
Cecil Textbook of Medicine; J. C. Bennett & F. Plum (eds.), 20th ed., 1996, 100-107).
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To a m xture of 50%dinmethyl amne (0.4 nL), acetic acid (0.4 nL) and 38%

f or mal de ) were added, after which Internedi 2.232
nmol ) was g%ajégm”? e reaction mxture was refluxed for %g%ﬂ%ﬂ)(@ﬂ@S?ﬂ]en hel d
for 20 min at 90C. Reaction mixture was cooled to roomtenperature and - ’
di | uted wiTHe ssBéion 02 paiiilchn bEWBderdEDBaEfEnise PE pRYsiehl of titenaidalatusuli ayer

was extracted with ethyl acetate (2.x.25 nl). - -The conbi-ned organic layers:-
ver e washele AFRsArWBtEPny vz!alctlrm?dlata rihe gespapss Sobis daemiul jstigvwdus, arg Hermied| 451 at e
was evapor: gi Was

acetonitri ?%9? cf; (Grs Ngc?@er%&gdd?? ﬁh g ‘Q’?{ycﬁf (lt‘te%{%%?a@ e??‘%qie&f%h?t

ppm 300 Mrk, achXBéB d5) a 2wid8 (a&wt)ﬁldf naxidis itﬂnulBH)qlutﬂn@(bh(eBuca?,l-bnec]&rﬁ&l(s

A IRASHO I N I NN A (T P
7- (D et hydgghaa) b8 ;md b 'mmthfa#raw aah&ge?:m%egls@ﬁm ﬁgmenl%m%néﬁ 3H, 5H

)-dione To'a stirred solutio .am ne

di chl O on-impehiding nQJEryMD) alcmabnrljmyl (Wbereact@a@p they ]Ifﬁmsmug péﬁn 3%’&aisr(m}i 9hevvag
added porti ongn %f f:ol Fowed by the- azddldbl on- 2&: sodi um triacetoxyborohydried
(230 my, PHBBEAVIREYSS A5VHlgbine EpE AU A8y stirring for 24 -h, the
excess of sol ve@l{rom@spaﬁvaapb@m@mﬁe@ at @ﬁh&rd&ﬂ:eﬁﬁ@d&%el@@éa@hlﬁeﬂoméptlve
purified by colum chronatogr y by using 1 % nmethanol in chloroformto -
af ford 13any instudeh displeodtingy- l@sglcad wmnt @lds@lﬂuammaiqry PalvRIgheashet aS0eialvry

E)II-VDB O g6)7 30\)(1 3 a%bﬁlfls.?Ni]étOFathC Pﬁm cf SDS' éémz?ﬁgl;l lﬂ) L}ﬁgcrsgrwgg? rnﬁxfd)ﬂ 2%13 th§8 (s,

(MrH) +. | rﬁeﬁbﬁ&é] at ecentral( hedouyd -syﬁtblﬁﬁehﬁty Jis Zndin@in@d oby? ,aBerrant somatosensory
, 4, 7-tetrahydro- 1H—pyrro|o [2,3 -d] ﬁyrlmdln 5- %pacetlc acid 0 0O H3COH N
cH3 cH3 Strspeessing 31l ﬁ%‘ﬂHf/lté’HlelbyWe | lopalized.ggqpstantied ABen witlspn 2ehingdirone:

(374- ABK- r i f r aget al
(26.0 o J0RPUHS Gy YREaOpH Bnd suﬁ?gﬁéﬁiﬁ%%éﬂ%é%ﬁ@h@ﬁ%‘@c?’ (4
m.) vvgs ?ddtedqaaitbrglanmrt; tendpes bt lﬂ:pBodnlnditntifpeofl?mgtmd MOOcliaepe\lze/vffanst u?LradzlgIdat
near boilin nti 0 s.sol ytion wa ai ne ol ut j on of sodi um
acetate (8IE fmited: meanBST (hediso¥eFRRERFAISTINE PRITOPicA Y P ke (ETHAS t hen
added to gq §hb(a6f%‘%x§é}ltf6%'19%a@ﬁrl§héttthﬂghf?ﬁte@y am no- 1, 3-di methyl uracil (20.0
g, 128.907 mmol) d 'sodi um acetate (16 g, 195.051) in water (100 ni) at

90C. Al solid mat erl al was d(}gﬁ@hm@thoabenplaﬁar@tﬁorﬁo mn. a pr eC| pi tate was
started to fornﬁ}eThe reagtl on tgle()i(ture V\B.Sluatl rred for ?POt her (a
ure

Comp()ﬁl:ll S ACSCr herein,, 1n¢ Wg com ounc(ijs general rmua

t he sanme tenperature e reattron m xt'ure ol'e room tenper

and solid @t @IbﬁE{It)M@&) f([d)taﬂlﬁﬁ((ﬂt) dﬁﬁsdpedﬁ\t\ﬂekhmpﬁﬁ edan(b2 prep@@d y) teditqiidsen
acetone (2 x 1 m.). The solid obtained was dried in oven at 65C to obtain

7.81 3 of ktnﬁynma o8¢ B thg artgfpr gkample; theough thejreagtigpvirherge @ppicted ap Sppgmes 1-
DVBO- d6 5 7 1 71
(br s, ) 1% il%&fh%%@t%%x% fth% 8%@1?%!11?%%6@11%&\&}%5% lsl)eél}ic 90135 ﬂa%es J%Ddger;]t;'

[ (D et hylmuplm@ aginksy Sblvints -etd. neet myehtibhed)yir rsodm{e&tqoﬁ- tth]apyfmemsnitabée acids,
2,4(3H,5H)-di one : To a stirred solutlono I um i.de 84. 830
mol ) in RAESr FEERNIHCPURENS a&aaté&t%%bwﬁ a 8|"%&\é‘¥ gw ig th 64520a§8f )
at room t%?&%ﬁtatlh'&e%n@ﬂd I\H&ﬁﬁ&ff%ﬁ%'@” réHcﬁBHr&)nYiﬁQﬁt iegr" @QarhPle, 30mPEAture,

Di rnethyl "sul fate (10.7 g, 84. mol ) was added dropw se to the reaction
m xture: atdtioni of éd reatioanat mblnatmnssbtnedf wasenyieaiedi asapatl ob whe aredent

col | ected filtration W The crude 50| obt ai ned S
o 11 ea. BYTeEBP bR G DRAV R SR Py Y e Rt ARG OP PR b1 b o
obtain 5. 4n§1fﬁ’éleﬂthg ufyOdtieke adnibonhid Ras Md @urxﬁbﬂi NNRaﬁﬁ &piﬂe 3nAMsZ for
DVSO- d6) 3. 20 3.70 (s, 311), 3.90(s, 311) ,-1H), 6.69-(s,
1H); APCl gugﬁgapﬂop)of;mgargq_ c@tmaq;gnds lq;pyp i3 tlmgqmyfpr example crystalhzatlon or silica
oxo(1,3,7-1t h i Q rrola

d] pyrim dlgﬁ[ §r / élYC’(ral a?ﬁmgnl":%%ma’t?graphty' 55%%%*}}‘% |s(]:)°#e§ > 1cr)lxsét I{a aItlorl e (L6
g, 12.939 pasmibl)s stefedib@xhéx@ra%m{mmd(&ﬂnﬁtﬁe saa;se @fddednﬁmﬂnz [ nterrredl ate
(1.0 g, 5.176 mmol) ih snall portions at_- and the resulting mxture was

stirred over ni gHt aRPropgih vt dhfpaynthesie Ofﬂa%‘dt%@els% drtes@hygeerd i ralel3nled
d 1
The'r enct Pt S5 BERMANE, iR BOALY fRAER, (11 FRRIR DT BRAR Ve e

dr opwi se ale@inedahqreiniabdveofs dePictdl imi Stheribé. Thssthittinggubstiaatd oracitideti vatevewd's
stirred overnight at roomtenperature. Excess of solvent was evaporated
under vacuum The residue obtained was basified with saturated sol ution of
NaHCO3 (25 nlL) and extracted with ethyllacetate (2 x 50 nL). The conbi ned
organic |l ayers were washed with water (25 nL), brine (25 nL) and dried
(Na2SO4). The crude product obtained after evaporation of the solvent was
pur| f| ed by 5| I | ca gel coI um chromat ography by u5| ng 5% met hanol in

o o o B Y b1 o s a A RIR A~ 7 o~




Step5(1,3 ,7-Trinethyl-2,4-di oxo-2 ,3 ,4,7-tetrahydro-1H pyrrolo
[ 2-, 3-d] i 'O?i -5- yl)acetic acid: A mxture of Step I r i_gte (130
ny, 0.49%}6{?11"@}[ 10 %2 concentrated hydrochloric acid (4 n@fﬂg@l%@? d at 60C
for 2 h. The excess of 'hydrochloric acid was evapor ated under reduced =
pressure apantRq1), SRicdis RORhAIRIes Wasl U] me@d, R¥hy9) Ak GRaiSle cdhibmially =
chromat ogr aphy using 5% nethanol in chloroformto obtain 94 ng of the
product asorzanibi peepstsidi by: reaction ol -¢iglybiea Fobagetip antpyisde @s by gondengadionzh) |
3.65-3.72 8 2 : : - H) = [ 7)) 8
(MeH) + | n{@ﬂ%@%‘%tg?@g ugc?ajse}&t.hyllgc&gacétg{e gc;m%fﬁg tdb‘ﬁlcé‘khow kglg{\/ﬁ in Qtﬁg al?t
- Tri met hy l(Egg,GHdktoaqoSﬁuﬁasﬁ, 198xtl0ahy A7) -Stndp Bt azall Cherd. Pharm. Bull, 1972, 6,

In-3

,4-d] pyrimdin-3-yl)acetic acid 0 OOH HBC.N N-CH3 N Step 1 X
6- Chl or o- 1%%%(1%% A derrvating @f gencpalfonpulg (2) cap Bﬁé’?ep?@%l;gys{"i‘ﬁag% of yrastli on

of 1,3- die Bt L id (20 0 g QO 4R Qi Db B f - R
phosphor OUASE?I(R)’%%%?%@%%Q? ((@)ﬂ‘ﬁrri1 ?m\%’gg‘ea" ggjjné ﬁg\%?l 9 T’QI;I;E f)é?;i?ggr%g}%l%gogllo?dr%
condi ti oh ‘@ndotideasationewitk doMFodiméds/] sicemal yn \sa et solvesnfeteenDPEEaTHEE. -
After refluxjng for 3 h the reaction_m xture,_was. al | owe 0 cool, to 0OC and
quenched V\E{?dr\‘cgléee xizgtigRae rcomen%f%m ar@f&?i”@n?%x?@f&e“@é& hydrqeelt ed
wi th chl Oraﬁx?-nggé(ﬁeg%ig)%%ﬁgﬂg g&xeﬁqaga @Omm&?ﬂaf%@@@érﬁ?&iﬁhrﬁ%ﬁer%ﬁnmshed

W th water , “dried over Na2SO4 and concentrated. The residue
obt ai ned @3 plkylatioe dfwpmpohind af femubm(Dmusinghappreprisge alshiyorisieryf Sysneray|

acetate in.chloroformto ohtai 1 of the product as a pal rown. solid,;
11-1 NVR (8BBURHEY | fpfﬁ?éi%’) g g’é%(’%aylsh?{‘é]%.agé} ?@f""élﬁ’fff SB&S‘A‘E?&; g By ep
2 6- Hydr azdegl@itedSmdDRREBY MYYéti 4T, diAveyr. 2P Ay A, B, - 099B)€13(P, MusT-Us@4]oin eep 1
intermediate (17 g, 97.34 mmol ) and hydrazi ne hydrate (119 rri? in jsopropyl
al cohol ( 28esenfq ol puitabler hags €212 § bluaH;LI%COm%ff@s&@@@p@fndﬁflg\%@r@ frasuladbbyed
under reduléed pressure, solid obtained was filtered, washed w th nethanol
(25 M) and ' dried to obtain 8.1 g of the product as white solid; 11-1 NWMR
(300 MHz, DVMsO-d6): 6 3.09 (s, 3H), 3Bchédmed, 3H), 4.37 (br s, 2H), 5.10 (s,
1H), 8.02 (br s, 1H). Step 3 1-Acetyl-3,5,7-trinmethyl-1H pyrazolo [3

, 4-d] pyrimdine-4,6(5H 7Hodione : A mxture of Step RO,nternediate (8.0 - -
g,47.01 nmrnol) and acetREN hydri de 1(ndbtionl ) in dr)fip ridi (78 M) were
refluxed for 3 h. The reattfen m xture was cool e® th) T @ arfd acidified with
IN HCL (200 m). The soli dzobt &i ned2vA¥FBYM ected BY filGHsation, washed
with 1 NHCL (25 m), watey) (25 m) and dried to gi¥@ 6.9 g of the product
as a white solid; 11-1 NVR (300 WMHz, DVMSO-d6): 6 2. 7ldisive3H), 2.96 (s,
3H), 3.37 (s, 3H), 3.50 (s, 3H). Step 4 ,cyclization

3,5, 7-Trimet hyl- 1H pyrazol o[ ® 4-d] pyri m di ne-4, 6(5H, 7H) -di one: Step 3 above
intermediate (6.9 g, 9. ,1'31 Llv wasu-HeEOaMed i n 41 slodi um hydr oxi de (69
m) for 10 min. The re%tl on M xture wasacoQd ed tONO Pjtenperature and
poured into ice water GQay Stirred fUr—Z—h.—Tth—‘pr@@l‘rpzl ated solid was
collected by filterati ot and dri ed t o bgevevmt 1 g of R'he desried product as
off-white solid; 1H NWVR (360’ MHz, CF3CO2D): 8 105 (93 3H), 3.78 (s, 3H),
3.93 (s, 3I—|).m§/§‘ep 5 : h

2,3, 5, 7- Tet r amed hyREOREL P DG msgbesiE. oy sopponnd Mlths esrespl fPapvis kg where

sol ution of! Ry 4nd M SlenRAdFn8d heretn Gbowbis /depiBi® In Bthend\2 SOBingHUMR AfOXi de
(52 mM) was added di netyl sul phate (5.2 m) ang stirred at roomtenperature
for 1 h. Tieeerabiumubn(3Msaonvertegels agiomposdd @f farmuda € byvgingsuitalle peine of

bt “The pr oS Hae) Foelri % 500, X 5RO i o8ty SO bfndbeed 40,0
3.36 (s, ?dé)scri&dflgf TsupaBH)., B.3st 49 ih Chedtidrry St BpoMybld C@mpounds, 1994, 30(9),

, 7-trimethyl-4, 6-di oxo-4,5,6, 7-tetrahydro-2H pyrazolo [3 , 4-di .
pyri ni di n- BA7H08 e tAdteanativglys the  infesmediateu{®oRabibespispatsdi By dforarlptien qf3. g

g, 18.24 [ i r te: : e L d 'nﬁj#]ﬁﬁw %
di sper si o%r{) Oﬁl‘lhﬂeo(r%laﬁg}&mﬂ ?% gggg rﬁgé}‘% %PW’P ?Oglgo%q(yt%g%lg?]a%r gf e1
reacti on nfoxhamglenwas gheatadpdundr&f fouufaof7) dobdowed)by . redingive eathatom off theur e
was cool ed to roomtenperature, quenched jn Cl 00 m),, extracted

wi th et hyl foRRg: SfoEp psing asggable pmipgjo émlz‘?négrré@y ‘88%’%80'1“89@3"%@“ shed
wth water (2 x 250 m ), dried over Na2SO4 and concentrated. The residue
obtained was triturated in hexane, solid obtained was filtered to give 5.5
g of the product as a white solid; NWVR (300 MHz, DVBO-d6): 6 3.37 (s, 3H),
3.50 (s, 3H), 3.82 (s, 511), 3.90 (s, 3H). Step 7

(2,5,7-Trimethyl-4, 6-di oxo-4,5, 6, 7-tet r&dydr o- 2H pyrazol o[ 3, 4-d] pyri mdin-3
-yl) acetic acid: A mxture of Step 6 internediate-(1.0 g, 3.755 nmol) and
6 N H2SO (93 ml) WD 2010/109287PCT/ | B2010/ 000553 in di oxane (9.3 nl)
stirred at reflux tenperature for 2 h to give a honogeneous pale yellow

o o A - o o N . - . Y




Internediate 9 4,6-D nethyl-1H pyrazol o[ 4, 3-d] pyri m di ne-5, 7(4H 61/) - di one
Step 1 5 n 6-trinmethyl pyrimdine-2,4(1H, 311)-di irred
suspensi o‘ﬁg'(%f)?%ﬂo%%?ro- 1,3,6-trinethyl pyrimdine-2,4(1H, %E&’Iﬁ 0&}1{@00% .2 0,
20.084 mmol) in 1:1 m xture of nethanol and toluene (1200 m ) was added 10%

Pd-C (1.2 @) uSIIgeppwltateoaeab il 6f Masncrall foradlalay e tHY PresgiRe AtamsRbRr e at
roomtenperature overn m xture was then filtered over a celite bed

[
and was tkh?ﬁ%(%lvaﬁagké%)\ﬂffomsrﬁé’fmﬁ@@s ¢tasoewtiormykdlaP)itrate was

col |l ected and evaporated.to give vi scsocpl?meey due which.was then purified by
colum chromat ography to afford 4.1 the product as an off-white solid.
Step 2 4,6-Di nethyl-1H pyrazol o[ 4, 3- d] pyri m di ne-5, 7( 4H, 61/
stirred sol utpon,of SRENH (&Nt epelfi ate (4VY- @NCQQHQQA ﬁ"%\, yure
of ice (24Rgy concetHQt ed Oﬂl % ) was e(él)ded a sol Wiyhso 5Y
nitrite (1. 20. 580 mol) i, oW R i “esul usgensi on was -
stirred beléflzvgloc for 30 min: - The Bl i dsfo )Dae at Vetn IS stag@ Waélmraem)ved by
filtration ang3)the filtrate yas adggd sifo vay V\Ath _cont i nuous, asztl'er ng to 20
%aq. NaOH (20 'm ) by main :RI’II r}g)hthe t enper at ure bel ow 1OC After addition
the basic pptyfion was fjft d neutralized with hydrochlorigc acid (5 N
HCl). The [:DMR: pitate E&P‘ét"@d”\ﬁégomltered and dried to ggt 30§ ng of the
product as dar solid; 1 1s1 I\/FRI(SOYT O%Od@v 3N4 H-8,v 3H) ,
3.52 (s, 3, . B3 (sieodbdnatiomt er e 10 @ by
3,4,6-Tri et pyrazolo[ 4, 3- dj d| Nend, sblvéfd 61- 1)0d[;‘@n H, The title
compound V& Eﬁgﬂ,@bln 2 steps fro

6-ethyl -1, 3-di hethyl- 5: rntropynm@ ne2,4(1H, 3H) -di one (3. 5kg) 161279

mi ol ) as desdfl bed in internediate g to give 110 ng of the product as a
white solid; ill NWR (:300: MHz, DMBO d6) 2:62 (s, 3H), 3A5 (S, 3H), 3.67 (s,
3H), 11.59 (br s, 1H); ESI-I\/B (mz) 193.31 (MH). Internediate 11

4] 3-f | uor o- 4- ( tAn hpproachidk hyd éy@lﬂ&@bﬂdf—cﬂ:ﬂpbﬂiﬁdﬁ&iﬁlhe %e@ﬁl%rmﬁhﬂ[lh—l) Where

{443-fluorg-4,(trifluoromet hyg%ghen ]-1H i m dazol - %/I facetam de: To a
stirred sdb uli-od 286 Voausasfsimadherigibeve IS alsq denided HebFRAMEh diPRY &4igRone

(4.5 0, 19473 /) cet.pni e yI
(2.38 g, % 68% )pB'Pr%%e Ffe)ag%%drllgm((zfurme%mvgﬁ???égredﬁﬁﬁl r%f xegbg
over ni ght .tridthglsdaledteifinowasetev apdy aﬁfmdm mgtbidr pyrede of dopmds 48). eAkytatidn Iaft ed

wth water and extracte th, eth acetate m . x3 an or ic la ers
her 6 was eam st BF Rramie ot ARy i Sl ioPhlle PLA. SorRE FPTTALD
concentr atp‘?é’seH&d&r a §£QHE¢%5@(@E§ SNAE, ﬁ{@bg Q@fo’r’d%sdo%%uﬁ@é &4 e ‘éeﬁér&l%nﬁllilﬁ

evaporation of the solvent was purified Dy silica gel colum chromatography
using 2 %(Im%hanol in chloroformto obtain 1.15 g of the product as a

80 7. 78 (m 3¥0 Shrpgacyiof B /IR 2 corhpigi ing Bty roBRu b Where

4[ 3-f I uor ®'4R¢twiahl uomrmtdwnwha@waw&s a6l agsited iR Sché@ne J0HalogEndtibRd
sol ution of Step 1 internediate (1.1 829 mml ) in a m xture of

net hanol (Efgompyunchefl fRsmule (@Dwithispitalkle h&‘dé@’dﬁléé aeent ;(qgs@&b)(omwgcuaﬁudq, he
resul ting s r X ed to
room terrpem aciah%%ln\é\@ duer’ S{d'réﬁ@o‘(f&% Cogr%oéb %&aﬁ%ﬁq&t‘g@? ﬂﬁh %M%@i d and
extract ed Alkylhtiet f| congeiuati eof( Bornubd (%ﬂ):smg hppapgar elebrysiik vRhegarmdi ned
and dried over Na2804 and filtered. T(F)L filtrate V\B.é concentrat ed under
reduced prle@diis &) mihe Pe‘é?r&&é) fgtuiiablePass (g NaH. BvGPok 2Herdh compeds 08| vent
was puri flr%ggerg)yfo%ma col um chromat ography using 5 % nethanol in
chloroformto obtain 29 ng of the product as a yellow solid; 11-1 NWR (300
MHz, DMSO-d6): 8 5.55 (br s, 2H), 7.32 $chenetd, 7.59-7.67 (m 3H), 11.30
(br s, 1H). GCeneral procedure for the preparation of 2- halOd\l-thl azol yl
acetam de derivatives To a stirred-and-cool ed iO@ solution of

appropri atgg. thi #ol eani ne ( ﬁ?ié ) ?'daxne R QUi NHU-V N

-d| obe: To a

0

di chl or omet Hang 4 5 hatlganaipn nb .2 eq.) over 5
mn and th& rigsul t| ng m xtureoQ | 1 ovvedbageosowe,gtm to txenperat ure and
then further Btirred at roomtemSerature for 2 h. The reaction mixture was
diluted with @) chl oronet hane (5Qoyl) and water (50 n-I Ljla-4)The hblayer s wer e
separated. The aqueous | ayer was extracted with dichloronethane (2 x 50 nlL)
and the conbi ned organic | ayers were washed with water (2 x 50 nm.) followed
by brine (50 nmL), dried (Na2SO4) and filtered. The filtrate was
concentrated under reduced pressure. The residue obtained after the
evaporation of the solvent was purifiedi%y silica gel colum chromatography
usi ng 5-10% et hyl acetate in petroleumether to obtain the desired product
as an off-white solid. Structure informati on and -characterization
dat a for sel ect ed 2-- 13t ort 10 N4h| azol yI acet am de [ nter medi ates are given

o o a n ~ . - T 1



Mol . Formula /Mass (mz) 1H NWVR (8 ppm DWMSO-d6, 300 MHz) 1 . O sAp

Br....... "--N\N HCiiH/BrF2N20 S 333. 98( s' 2H 1
7.21(t, ﬂ)]zg{}lim , 7.37 (t, J= 9.3 Hz, 1H), 7.57 ?)”I_Bﬁibl"’%%’s -8.08
(m 1H), 12,75 (br s, 1H) 2. 0s Br-)N--1-NEL ,,-- FHF3 n C
12H-7Br FAN2. , /n 3Bptodd( MHﬂ)e*rsyfhtHe&s((ff' cofttpbunds &4hé- @ene}&l fZ)rrBullalZ(Ia i)-l)vherE 91
(d, J= 8.7, 2H, 8.03 iH), 12.76 (br s.

R',R% Uand V are as eﬁned hetein abové is also dépicted in Scheme4 13 6 trimethyl-

1 H-pyrrolo[3,2-d]pyrimidine-2,4(3H,5H)- dione of the formula (12) can be prepared by ‘
the reaction of 5-amino-1,3-dimethyluracil of the formula (10) with propargyl bromide in |

a suitable solvent such as MeOH followed by cycllzatm of the - intermediate (11) ‘at.
elevated temperature as :described in Townsend, L. B.-et al.’,'J._He'te'rocyclié C’he'ml. 1975,

12, 711-716 and Kawahara, N. et al, Chem. Pharm. Bull., 1985, 33(11), 4740-4748.
Alkylation of compound of formula (12) with an appropriate ele‘cAt_rophiAle‘A of a grernleralv o

formula (4) affords compounds of general formula (Ia-5).

Scheme 4
o 0 H
1 e
R i)ﬁf NHz propargyl bromide RLN_/UTN/
A
O™ "N, solvent O™'N_
R oo T ..R2
(10) . - an
DMF
reflux
8 /L NH-U-V V'U;HN(Z(;CHZX r. L_H
N
[ -CHy e tfcm
A / 3 o™N
2 base, solvent R2
(Ia-3) (12)

A general approach for the synthesis of 2,4—di6xo-—2,3,4,6-tetrahydr0-lH-
pyrrolo[3,4-d]pyrimidin-5-yl)acetamide of the general formula (Ib-1) where R', R?, R,
U and V are as defined hereinv abéve is depicted in Scheme 5. The formyl derivative of
formula (13) can be prepared by formylation of uracil derivative of formula (1) [Senda, S.
et al., Yakugaku Zasshi, 1971, 91, 1372] followed by bromination of formyl derivative
thus formed. Cyclization of formyl derivative of formula (13) [as described in Senda, S.
et al., Synthesis, 1978, 463-465] with amine of the formula (19) in suitable solvent (e.g.,
EtOAc) followed by halogenatlon usmg suitable halogenatmg reagent (e.g., N-
bromosuccinimide, N-iodosuccinimide, Br, in acetic acid) gives halopyrrole of general
formula (14). Halopyrrole of formula (14) - on reaction ‘with allyl boronic- acid pinacol
ester of the formula (15) in the presence of a ‘palladilim catalyst, such as
bis(triphenylphosphine)palladium dichloride or tetrakis(triphenylphosphine) palladium(0)
gives allyl pyrrole of the formula (16) [procedure is similar to the Suzuki-Miyaura
Coupling described by Kotha, et al., Synlert, 2005, 12, 1877-1890]. Transformation of
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1H. 3. 0sj CF3 BrjiN' -N HF r%C 12117BrF4N2., S 382. 99( MrH) + 4.20 (s,
oH), 7.8 8 He, H)795(d J= 8.7 He, 12.82
(br s, ﬁ?’g’%ﬂl"%"&@? ,,i. .G Br....AN "N HCF3 cmm%?%%%é?&f% ‘ég)g 401. 00
( MrH) +

¥

allyl pyrrole of formula (16) into correspondmg aldehyde can be accornphshed by
methods known in the art [e.g., Postema, M. H: D. et al., in J. Org. Chem'., 2003, 68,
4748-4754]. Further oxidation of aldehyde thus.formed can be carried out by oxidation
methods well known in the literature to give. corresponding carboxylic acid of general
formula (17). Coupling of carboxylic a01d (17) w1th approprlate ammes of formula (18)

usmg a standard amide couphng method gwes compounds of general formula: (Ib 1)

~ Scheme S )

o) e . 9 X
R\ ) 1DMFPOCL Rl CHO 1. RP°NH,:(19)- ;—R-\Nﬁjﬁ_ﬁﬁ
OAEZ CH3 2. NBS, solvent OARNZ Br 2. halogenation 0 N

(1) (13)

(
é§<i d(0), base
T 15)
N 0] .
_' o & VUNH, o o
" RL NHUV.  (18) R A _{ OH 1. OSO4/NalO4 R\
N" T N-RP . S N N-Rb
A= : i RN 2 oxndatlon _

DTN coupling " O""N!
- R? : S R
(Ib-1) an (16)

A general approach for the synthesis of 2,4-dioxo-2,3,4,7-tetrahydro-1H-
pyrrolo[2,3-d]pyrimidin-5-yl)acetamide of the general formula (Ic-1) where R® is an alkyl
group, R', R?, U and V are as defined above is depicted in Scheme 6. Reaction of 6-
chlorouracil derivative of the formula (20) with amino ester of formula (21) followed by
cyclization gives pyrrolidinone of formula (22) [Similar procedure described by Edstrom,
E. D. et al., J Org. Chem., 1995, 60, 5069-5076]. Pyrrolidinone of formula (22) can be
converted to halopyrrole of formula (23) (wherein X is halogen) using triflic anhydride or
hydrazine followed by iodine. Halopyrrole of formula (23) on reaction with allyl boronic
acid pinacol ester of the formula (15) in the presence of a palladium catalyst, such as
bis(triphenylphosphine)palladium dichloride or tetrakis(triphenylphosphine) palladium(0)
gives allyl pyrrole of the formula (24). Transformation of allyl pyrrole of formula (24) to
the corresponding aldehyde followed by.further oxidation of aldehyde thus formed can be
carried out by oxidation methods well known in the literature to give corresponding
carboxylic acid of general formula (25). Coupling of carboxylic acid of formula (25) with
appropriate amines of formula (18) by using a standard amide coupling method gives
compounds of general formula (Ic-1).

Scheme 6
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4.18 (s' 2H), 7.88 (d, J = 7.2 Hz, 1H), 7.95 (d, J—93Hz 1H), 818(d,

J=7.8 1 (s 1H), 12.77 (br s, 1H). 5.
N HCl CI F%VP#E%W&%? 399. 05( M+tH) 4. 18 (s, 2H), EC?’A%IW(I%"“‘%% 12.78
(br s, 1H). WD 2010/ 109287PCT/I82010/ 000553 6. 0 s o BrN --t--NH C

51-115Br F2N2 029@405 1 R2YNEH)COOEL 0 o - : O x
(21) R \N . . szo base . \N
A oPn e
N ’ ‘or - O°'N
Cl 2. cycllzatlonr | Rz R hydraziné/l2 YR R
. _A(20), ey ey
o , e ~o‘5§<
o _ o S ) /\/BO Pd(O) base
0 o s V4U-NH2 1 o) r 1 0 / -
R1\N NH-U-V (18) R\N A OH oxidation R\N B
AN] r\} . . coupling o‘%‘NL'N o O%N ‘N
R R SRR T RR
(Ic-1) ey e

An alternative approach for the synthesis of compounds of the general formula
(Ic-1) 1s described in Scheme 7. Reaction of commercially available 6-aminouracil
derivative of the formula (26) with chloroacetaldehyde dimethyl acetal gives pyrrole
derivative (as described by Noell, C. W et al.,;"J. Het. Chem., 1964, 34-41) which upon
alkylation with appropriate alkylating agent (R*X) gi\{es compound of formula (27).
Copmound of formula (27) can be converted into a-keto ester of general formula (28)
using oxalyl chloride followed by reaction of acid chloride Vthlus formed with anhydrous
protic solvent (e.g., methanol, ethanol, tert-butanol). Deoxygenation of a-keto ester of
general formula (28) with triethylsilane in the presence of trifluoroacetic acid affords
ester of general formula (29) [similar procedure described by Han, Q. et al., J Med.
Chem., 2000, 43, 4398-4415]. Acidic hydrolysis of ester of formula (29) gives
corresponding carboxylic acid of formula (25). Coupling of carboxylic acid of formula
(25) with ai)propriate amines of formula (18) by using a standard amide coupling method

give compounds of general formula (Ic-1).

Scheme 7
o)
, O , O 1. (COCl), e 0
RENA 1.CICH,CH(OCHj), R‘i T\ solvent R A A OR
A ﬁ N, N 2. ROH
o) 32 NH, 2 R®X, base | R2 »O gZ a
(26) | <27> (28)
Et;SiH, TFA
O o) 0
19 A NHuy HeN-UV sy N
R\JN\ N (18) R\JN~ T\ hydrolysis R; ' \
0) gz NRa coupling 0 gz NRa 0 N Ra

(lc-1) . (25) h ’ (29)
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-0.98(d, J. = 6.3 Hz, 6H) .00 (m 1H), 3.91 (d, J = 6.3 Hz, ,
J

, 1.93-2
4.18 (s, 764 (d, J =9.3 H, 2H), 7.82 (s, 1H). S 111) 7.
Ostft Br ‘,%!d)/i."{?’ fﬁmw \ HF) up, L-,xT C161-1171-ni %T@g“g@g“"ﬁ?o 63
DVBO-d6: 0.92 (d, J = 6.9 7-Hz 67H) 1.55-1.63 {m 2H), 1.75-1.85 (m 1H),

4.12:4.20 (M 4k apfrolich 8 ihsy hisHT codtfbunds 8265 gedi odduiEd by yhre1 -
8. 0s sr, ANNI |1 C 6HL7Br F2N2° 0S 2 419. 11( Mt + 1.00 3.80 (s,

211), 4. 1R(R’, QH)\d Vrarg 2s dsfinegiheyeinabggy i depigjed in. S@her(le 8: i‘lpq) SYnleSfﬁS't?(ﬂ@r s,
1H). from known 6-hydrazino-1,3-dimethyluracil (30) which is readily prepared by the
- displacement of halogen of 6=chl:qroj1',3-dia'lkyuraeil of the f_ormula‘(ZO)‘with"hydre};ine -
hydrate according to the known procedure. The cyclisation o6f compound of the formula. = -
(30) with acetic anhydride gave pyrazole of the formula (31). The deacetylation followed
by selective N-alkylation of ‘pyrazole (3 1')bwi'th dim:ethyli sdifate.»‘arfforded 'c’o‘mp’dundsof :
the formula (33) (Pfleiderer, W. et al., Justus Liebigs Ann Chem. 1958, 615, 42-47). The
reaction of compound of formula (33) with dimethyl carbonate in presence of a strong
base (e.g. NaH) under reflux conditions gives ester of the formula (34). Hydrolysis of
ester (34) with aqueous acid afforded the desired pyrazolo [3,4-d] pyrimidinedione acetic
acid of the formula (35). The coupling of corﬁpound of formula (35) with respective
amines of formula (18) by using a standard amlde couphng method gives compounds of

general formula (Id- 1)

Scheme 8
O O CH
1 1 3
R N | NH,. NH2 H,0 R\Nﬁ Ac,O R\N)‘]j\( 1N NaOH
O/’l\N ci solvent, reflux o™ N_"NH.NH, solvent, reflux O™N I\{\I reflux
R R R2 COCH3
(20) (30) (31)
CH, O CH3 0] CO,CH;
_oms _ Ry H;CO"OCH; R \N BN H,S0,
A ,\{“ TNNaOH ok gV CHs - N CHs
0o N NaH, reflux O N solvent, reflux
R e R? .
(32) (33) 0 (34)
, O CO,H HoN-U-V 0 N-U-V
R A (18)  RM A 'C-'H
o™N NN CHs ™ amidation o™N NN 3
R R
(35) - : . @1d-1)

" An approach for the synthesis of co‘mp_ounds‘ef the general formula (Ie) where R,
R?, U and V are as defined herein above is also depicted in Scheme 9. Synthesis starts
from readily available 1,3-dialkylbarbituric acid of the formula (36). The known 6-
chloro-5-formyl-1,3-dimethyluracil of formula (37) wherein"RI and R? are methyl 1s
prepared according to a reported procedure (Singh, J. S. et al., Synthesis, 1988, 342-344).
The reaction of 6-chloro-S-formyl-1,3-dimethyluracil (37) with hydroxylamine in
methanol followed by dehydration with phosphorous oxychloride give 6-chloro-5-cyano-

1,3-dimethyluracil of formula (38). The cyclisation of compounds of the formula (38)
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CF3 BrAiiN)-:-NF H C4 -H6Br FSNJO S 400. 02(M 1-H) 4.20 (s, 2H), 7.47-7.55
(rn, 111) 1H), 8.28-8.34 (rn, 1H), 12.79 (br 10 F OSAI L\
Brf er Aﬁ?z 0}10§287N HF O 2H7BrEIN 2 ., n 2s 399.71 (N&ﬁ?iggﬁ“i’ P06 on) |
7.25 (t, J =71.7 He, 1H), 7.75 (d, J= 9:0 Hz, 2H), 7.93 (s, 111), 12.73
(br s, 1H) with hikybhy@rdzdie M the Torduld (#pin the presence of suitable base afforded amino

pyrazole of the formula. (40) The ammo pyrazole (40) on. d1azotlzat10n followed by‘_ _
halide substltutlon Wlth copper ‘halide (such as copper bromlde or copper 1od1de) glves a:“ ‘

hahde derivative of the formula (41) (wherem X 1s halogen) Suzuk1 Mlyaura couplmg
reaction of aryl hallde of formula (41) with allyl boronlc acid plnacol ester of the formula-
(15) as described by Kotha et al., Synlert, 2005, 12, 1877 1890) gives allyl pyrazole of the
formula (42). This can be converted to pyrazolo[3,4-d]pyrimidinylacetic acid of the
formula (43) by oxidative cieavage methods well known in the literature: The coupling of -
carboxylic acid of the formula (43) with respective amines of formula (18) by using a

standard amide coupling method can give co'mp’ound5 of general formula (Te).

Scheme 9
1."NH,OH.HCl KOH/ o
)‘1 POCIy/ DMF R )J\LCHQ MeOH/H,0 R N RPNHNH, (39)
A reflux 4'\ base, solvent
o) N o) N | O”"N_Cl
e C 2 poci R2
(36) (37) (38)

: |
R R j B R.. 't
)‘T{ _diazotization N )ﬁ\/‘( 0 ( 1 5) N oxudatlon
O N f\{\l l\]\l P > ,

copper hallde O

2 R 52 Ra
(40) (41) (42)
0 e
. O OH 0 -U-
R" V-U-NH, (18) R i
N 2 N H
OJ\N h{\l amidation OAN ,\{"
2 Ra 2 Ra
R R
(43) (le)

An approach for the syhthesis of compounds of the general formula (If-1) where
R', R?, U and V are as defined herein above is depicted in Scheme 10. The approach
described is similar to that described by Papesch, P. et al., J. Org. Chem., 1965, 30, 199-
203. Compound of the formula (44) was prepared by nitration of pyrimidine-2,4(1H,3 H)-
dione of the formula (1) followed by reduction (Egg, H. et al., Synthesis, 1982, 12, 1071-
1073). The compound of the formula (44) was transformed into the compound of the
formula (45) by diazotization followed by in situ cyclisation with base (eg. NaOH). The
compound of the formula (45) on alkylation with suitable 2-halo-acetamide of general
formula (4) in the presence of a suitable base (e.g. Cs,COj;, NaH etc.) and a suitable

solvent (e.g. DMF, THF, DMSO etc.) gives compound of general formula (If-1).
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N)r3 HF CL13HSBr F5N20 2S 430.18 (M+H)+ 2.50-2.80 (mi 2H), 4.18 (s, 211),

4 34 (t . 2H), 7.63-7.70 (m 2H), 7.85 (s, s,
‘85(’%"%’6‘0 ,jt.NN HFCF3 G 4H oBrF5 N2 02S , 445%?’1%12\%&1? g')350-2. 80

(mzH) 4.18 (s, 2H), 4.34 (t, J = 5.7 Hz, 2H), 763770(m2H) 7.85

(s, 1H) 12. 74 (br s, 111) 13:.C-0 scnenano" KNt -No, i Hel - v

ﬂj\ SR nltratlon J‘\LNHZ | 1d(azot|satlon
OA\N CH _ 2. Pd/C reductlon " O N CH 2 aq NaOH

AT ey

XCHpCONH-UV
o e o N-U-V
Ry Ny @ Ry ﬁ%fg
o’/’\gz 4 base, solvent | OJ\Nzl N
'R
(45) - - (ED

The 2-haloacetamides of formula (53) (wherein R*is selected from alkyl, cyano,
halogen, haloalkyl, alkoxy, haloalkoky, cycloalkylalk‘oxy and arylalkoxy, and ‘p’ is
selected from 0 to S) required for the synthesis of compound of the present invention can
be prepared according to methods known to one skilled in the art (Carroll, L. et al., J. Am.
Chem. Soc., 1950, 72, 3722-3725; Ohkubo, M. et al., Chem. Pharm. Bull., 1995, 43(9),
1497-1504). Thus, acylation of an aryl, heteroaryl or aryl alkyl amine with bromoacetyl
bromide ‘in the presence of a suitable base such as triethylamine or pyrldlne gives N-
substituted bromoacetamlde of the general formula (53) (Scheme 11).

A few of aniline derivatives, arylalkylamines and 2-amino-4-arylthiazoles (52)
were commercially available. Many of the disubstituted and trisubstituted
arylaminothiazoles were prepared from appropriate aryl alkyl ketones. Commercially
unavailable aryl alkyl ketones were prepared from the corresponding benzoic acids as
shown in Scheme 11. Substituted benzoic acid of the formula (46) was converted to the
corresponding acetophenone in three steps-as shown in Scheme 11. Thus, acid (46) was
converted to the correspondmg acid chloride (47) using oxalyl chloride in the presence of
catalytic amounts of DMF in dry dichloromethane. Alternatively, this transformation can
be carried out using excess thionyl chloride. The acid chloride (47) was converted to
corresponding Weinreb amide (48) by treatmg w1th N,O-dimethyl hydroxylamme
hydrochloride in the presence of a suitable base such as triethylamine. Addition of methyl
magnesium iodide to Weinreb amide (48) gives acetophenone derivative of the formula
(49). In addition, commercially unavailable aryl alkyl ketones were prepared‘from mono
or di-substitued phenol (50) as depicted in Scheme 11. Thus, acet'ylat-ion of phenol (50) |
with acetic anhydride followed by Fries rearrangement of the ester formed in the presence

of Lewis acid (e.g. AICl;) affords corresponding hydroxyacetophenone of general
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CL6HL7Br C12N2 02S 451.66 (M-H)+ 1.07 (s, 911), 3.67 (s 2H), 4.18 (s 2H) ,
7. 90 (s (s, 211), 12.72 (br s, 1H 14.

?252?)1-9 852 Cl41- 110Br O 2F3 N202S 477. 54( M+H) +9§lf%2“2°’§‘5’5? 211),
4. 16 22 (m 411), 7.90 (s, 1H), 7.99 (s, 2H), 12.70 (br s, 1H). ci 0
sii 0 Br fo)mNaP(SML A’ikylEB@n Gf ﬁyﬂrakﬁcb@i;ﬁﬁ@n@%‘ﬁ general formula (51) with sultable

alkyl halide in suitable base (e.g., NaH, Cs,C0;) and suitable solvghi Q(gg“DMSO THF,
DMF) gives acetophenone derivative of general formula (49).

The aryl alkyl ketone,of the- formula,(4_9,)“1s_converted‘to 2-aminothiazole of the
formula (52) in one step by its reaction with thiourea in the pfesence of iodine in ethanol.
This conversion is similar to the one described by Carroll, K. et-al., J. Am. Chemi Soc.‘
1950, 3722; and Naik, S., J.; Halkar, U. P., ARKIVOC, 2005, ‘xiii 141-149. Alternatively,
2-aminothiazoles of the formula (52) can be prepared by the reaction of compounds of
formula (49) with bromme in acetic acid to give the alpha halo mtermedlate which on
reaction with thiourea in THF at reflux condition give compounds of the formula (52).
The compound of the formula-(52)-is converted-to 2-bromo-N-thiazolyl acetamide of the

formula (53) by acylation with bromoacetyl bromide in the presence of a su1table base

(e.g., pyridine or triethylamine) and in a suitable solvent (e.g., THF DMF)..

Scheme 11
(cocn cat. DMF coc ' Q
OOH 2 =
(Rz)p__O/ (Rz)p._@ CHiONHCHo HCI 2L Q/‘LN(CH3)OCH3 .
(46) or SOCI2 @7) ‘Base, DMF 43)
CH3Mg!
- ether
S S thiourea, |, EtOH 0
N A BrCH,COBr HN—< L O reflux ] ohy
Br/_<\ o) | (R | F(RY, or (R )p
base, THF = Bry / ACOH
(53)
(52) thiourea, THF, reflux (49)
OH 1. Ac0 ~~OH RX, base, solvent ]
z —ijf HsC U !
RN 2. AICI, *y \(RZ)
i p
(50) Fries rearrangement 1)

5-Aryl-1H-imidazol-2-amines of the formula (55) were prepared as shown in
Scheme 12. The reaction of acetdphenones of the formula (49) (wherein‘ R* and ‘p’ are as
defined above in scheme 11) with bromine in acetic acid to give the alpha bromo
intermediate, which on reaction with acetyl guanidine in acetonitrile at reflux condition
give compounds of the formula (54). The deacetylation of (54) in the presence of catalytic
amount of concentrated sulphuric acid using suitable solvent afforded desired 5-Aryl-1H-
imidazol-2-anﬂine of the formula (55). (This is similar to procedure reported by Thomas,

L. etal.,J. Org. Chem., 1994, 59, 7299-7305).
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52707(M+H) 2.81 (t, J 60Hz, 2H), 4.19 (s, 2H), 4.28 (t, J = 6.0 H z,

0 sit OBr...-11N -1\-- "-
C13H88r cf@f@?“ﬂ“%ﬁs 446. 93( MeH) + 4.19 (s, 2H), 4.80-4. 6“(‘%@%05?37 71 (d,
J =9.3 H, 214), 7.88.(s, 1H), 12.74 (br s, 111) V\D-_
2010/ 109287PCT/I B2010/000553: 17. ..-0SSchdfie )21 Ni-.= 1= ~NO A - < HF i - CH
BrF 2N2 i 513 02S -403. 24(MeH)+- . |

o - B
cHy T BrzlAcOH :  deacetylation N L
(Rz)p—\ | - SR, T D ®9
2. Acetyl guamdlne ! A - R NP P

solvent (55)--.

(49)

The intermediates and examples described in the present invention are prepared
using the procedure descrlbed below. However it is understood that these mtermedlates '
and examples can be prepared by alternate approaches whrch are wrthm the scope of the

present invention.

EXPERIMENTAL

Unless otherwise stated, work-up includes distribution of the reaction mixture
between the organic and aqueous phase indicated within paréntheses, separation of layers
and drying the organic layer over sodium sulphate, filtration and evaporation of the
solvent. Purification, unless otherwise mentioned, includes purification by silica gel
chromatographic techniques, generally- using ethyl acetate/petroleum ether mixture of a
suitable polarity as the mobile phase. Use of a different eluent system is indicated within
parentheses. The follo'wing " abbreviations are used in the text: DMSO-ds:
Hexadeuterodimethyl sulfoxide; DMF: N,N-dimethylformamide, M.P.: Melting point; J:
Coupling constant in units of Hz; RT or rt: room temperature (22-26°C). Aq.: aqueous
AcOE:t: ethyl acetate; equiv. or eq.: equivalents.

| Intermediate 1

1,3-Dimethyl-1 H-pyrrolo{3,2-d]pyrimidine-2,4(3 4,5 H)-dione:

(0]
HaCey, H

;\
CH3

Step 1 1,3,6-Trimethyl-5—nitrouracil: A mixture of concentrated H,SO4 (7.0 mL) and
fuming HNO; (7.0 mL) was cooled to 0-5°C and 1,3,6-trimethylpyrimidine-2,4(1 H,3 H)-
dione (3.5 g, 22.702 mmol) was gradually added to the reaction mixture. After stirring for
2 h. at the same temperature the reaction mixture was partitioned between ethyl acetate
(200 mL) and water (100 mL). The organic layer was washed with brine (2 x 50 mL),
dried (Na;SO4) and evaporated under reduced pressure. Crude product obtained was

purified by column chromatography to give 1.30 g of the product as yellow solid; 'H
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023030(m 2H), 0.50-0.56 (m 2H), 117-1.22(m 1H) 3.97 (d, J= 6.9

: ’(br \%9)]28110@92%8‘) Br Z:I ?4 (d-lrtl_Nslali Ezc H B;F |615 gﬁéﬁﬁ?]i%“}ﬁ 2'(K/+2+H5"

182190(m4H) 1.90-2.05 (m 2H -) 2.65-2. 7L (rn" 4.10 (d," J= 6.3

Hz, 2H), 4Nﬂzﬁz(&ppxaH);00 FAIGA TORES QL) 2: 8-tz 3H3H):20 (s &2{)(5403(k1)3H)12\P7@ Nsr s,
19. ci 0s Br,).t.N-N4L - Hci - Ct6HI8Br C12N2: 02S 449.05 (MrH) + 1.85-1.95

( ;10 4H), 22 V8L (M—iH)QH) , 2.72-2.79 (m 1H), 4.00 (d, J= 6.3 Hz, 2H), .

18 (S0 28 571 3D et hd) p2- @R fumi A Pinyti%s-fitrobiicit® o’ a|1_|)solut28n ofStep-1 -
intermediate, 1,3,6-Trimethyl-5-nitrouracil (0.60 g, ~3.012 mmol) in diy NN-
dimethylformamide (5.0 mL) was added N,N—dimethylformamide dimethyl acetal (0.53 g, ‘
4.447 mmol) and the reaction inixture was stirred at room temperature for 2 h. After this
time, diethyl ether was added to the reaction mixture and the pre01p1tate was collected by
filtration and washed W1th dlethyl ether to glve 0.45- g of the product as brownish. solld :
'H NMR (8 ppm, 300 MHZ, DMSO-dg) 2.98 (s, 6H), 3.16.(s, 3H), 3.40 (s, 3H), 4.78 (d, J
=12.6 Hz, 1H), 7.05 (d,.J = 12.6 Hz, 1H) ; APCI-MS (m/2) 255.11.(M+H)".
Step 3 1,3-Dimethyl-1H-pyrrolo[3,2-d]pyrimidine-2,4(3/,5H)-dione: To a solution of
Step 2 intermediate (0.40 g, 1.573 mmol) in MeOH (80 mL) was added 10% Pd-C (02 g2)
and the mixture was stirred under a hydrogen atmosphere at room temperature for 2 h.
The mixture was filtered through a celite bed and was thoroughly washed with MeOH (50
mL). The filtrate was collected and evaporated and the residue thus obtained was purified
by column chromatography to afford 0.120 g of the desired compund as an off-white
solid; 'H NMR (8 ppm, 300 MHz, DMSO-dg) 3.23 (s, 3H), 3.38 (s, 3H), 6.17 (s, 1H),
7.25 (s, 1H), 12.09 (s, 1H); APCI-MS (m/z) 180.28 (M+H)".

Intermediate 2

1,3,6-Trimethyl-1H-pyrrolo[3,2-d]pyrimidine-2,4(3 H,5 H)-dione

CH;
Step 1 5-Amino-1,3-dimethylpyrimidine-2,4(1H,3 H)-dione: To a stirred solution of 1,3-
dimethyl-5-nitropyrimidine-2,4(1 H,3H)-dione (2.0 g, 10.802 mmol) in methanol (200
mL), 10% Pd-C (0.500 g) was added under hydrogen atmosphere and the reaction
mixture was stirred at room temperafure for 2 h. Reaétion mixture was filtered through a
celite bed and washed with methanol. The filtrate was collected and concentrated under
reduced pressure to give 1.5 g of the product.
Step 2 1,3-Dimethyl-5-(prop-2-yn-1-ylamino)pyrimidine-2,4(1 H,3H)-dione: To a stirred
solution of Step 1 intermediate (1.4-g, 9.023 mmol) in 1:1 mixture of dichloromethane |

and methanol (28 mL) was added propargy! bromide (1 .4-mL)-and the mixture was stirred
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OSA& OF3C Br. , AN- INW HF* C191412BrF5N2 2 S 504.92(MH - - 4.11 (s,

5.3 14 (s 1H) 7 39-7 47 (m''''**' 3H), J= 7.8 H,

7. 63““?&0120%92?2 111), 7.88 (d, J= 7.8 Hz, 1H), Péffg%lﬂ%@})ﬂﬂg% 1H) 21.
o S|rr\ 0 BINt.N) =- NII\/P CF HCHB F 5N 12r 192 02S 507. 16 (MH)- 4. 18
(s, 2H), &t&&orﬁ&emﬁéﬂ)ﬂ;ure? 06 07 ReQct{om mékkiire v%smte?ed&ﬁrdu@h celffe beEf afd (vashkd)

12.72 (br vswth ]ﬁll_!:)than%lz Th%rﬁl?rgteB&acho%CMra%_Er%i% reduced pressure to give 500 mg of
the product. '

Step_3 1,3,6-Trimethyl- 1H—pyrr010[3 2- d]pyr1m1d1ne-2 4(3H SH) dlone A solutlon of

Step 2 intermediate (500 mg, 2.587 mmol) in dry']\/,N-dlmethylfo'rmamxde (20 mL) was

-refluxed for 40 h under nitrogen atmosphere. The excess of solvent was evaporated and

- the residue .obtained was purified by silica gel .column' chromatography by 4usi'r.1g 5 %

methanol in chloroform to obtain 200 r‘ng‘of the product as a ye'liow solid; 'H NMR (8

- ppm, 300 MHz, DMSO-dg) 2.26 (s, 3H), 3.21 (s, 3H), 3.33 (s, 3H), 5.91 (s, 1H), 11.84 (br
s, 1H); ESI-MS (m/z) 194.28-(M+H)". | -

Intermediéte 3
1,3,7-Trimethyl-1H-pyrrolo[3,2-d]pyrimidine-2,4(3 H,5 H)-dione

HaC-y, O-_ N

CHy CH3

Step 1 1,3-Dimethyl-2,4-diox0-2,3,4,5-tetrahydro-1 H-pyrrolo[3,2-d]pyrimidine-7-
carbaldehyde: At ‘a temperature of 5-10°C, phosphorous oxychloride (1.84 ml, 20.087
mmol) was mixed with N, N-dimethylformamide (2 mL). Then a solution of Intermediate
1 (600 mg, 3.348 mmol) in N, N-dimethylformamide (3 mL) was added while stirring. The
reaction mixture was held for 2 h at 95°C, cooled and poured onto ice (10 g). The
precipitate formed was filtered off and recrystallised from water to give 300 mg of the
product as an off-white solid; 'H NMR (8 ppm, 300 MHz, DMSO-dg) 3.25 (s, 3H), 3.75
(s, 3H), 8.06 (s, 1H), 9.79 (s, 1H), 13.15 (br s, 1H); APCI-MS (m/z) 208.20 (M+H)".
Step 2 1,3,7-Trimethyl-1H-pyrrolo[3,2-d]pyrimidine-2,4(3H,5 H)-dione: To a stirred and
cooled (-10°C) solution of trifluoroacetic acid (5 mL) was added triethylsilane (294 mg,
2.528 mmol) followed by portionwise addition of Step 1 intermediate (150 mg, 0.723
mmol). The reaction mixture was warmed ro room temperature and stirred for another 1
h. Reaction mixture was diluted with ethyl acetate (25 mL) and water (25 mL). Two
layers were seperated. The aqueous layer was extracted with ethyl acetate (2 x 25 mL).
The combined organic layers Weré washed with water (25 mLi, dried (Na;SO4) and

filtered. The filtrate was evaporated to give 110 mg of the product as an off-white solid;
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H C 13H9Br 2F3N2 02S 473.03 (MrH) 4.18 (s, 2H), 4. 86-4 96 (m 2H), 7.31 (d,J

----- 7.75 (s, 1H), 7.91 (d. J= 9.0 He, 1
12.71 (brwgzz"ﬁ“wz’zsis F 0(2 ng)}l N, I(N OCH 2 CHS)S Fgébgﬁﬁ%?cﬂ:m
02S 435.17 (MH) 3.78 (s,- 2H), 4.18 (s, 2H), 7.76 (s, 7.80 (s, 1H),

7.85 (s, THNMIQ(gggﬁleO@MHHDMM) d@@ﬁ%\ 3B§ﬁ3m6~f3lw)r3 %cﬂ,@mmewmo 2S
401. 29 DVBO- d6; Sm(‘ r% s, 4.18 (s,-2H), 7.22.(t, J= 8.7 .
Hz, 1H), 7.HB17.774bx( Hfg,H)P M@ /g)b1g94szg H)z , SRy

‘Intermediate4 - -
7-Bromo-1,3-dimethyl-1H-pyrrolo[3,2-d]pyrimidine-2,4(3 H,5 H)-dione

To a solution of Intermediate 1 (500 mg, 2.800 mmohl) in acetic acid (5 mL) was added a
solution of bromine (430 mg, 2.700 mmol) in acetic acid (5 mL) dropwise with stirring,
after which water (1.2 mL) was added. The reaction mixture was stirred for another 20
min and diluted with two volumes of cold water. After3 h, the precipitate was filtered off
and washed with diethyl ether to afford 400 mg of the product as a white solid; 'H NMR
(6 ppm, 300 MHz, DMSO-dg) 3.23 (s, 3H), 3.65 (s, 3H), 7.42 (s, 1H), 12.59 (br s, 1H);

APCI-MS (m/z) 258.19 (M+H)

Intermedlate 5

7-[(Dimethylamino)methyl]-1,3- dlmethyl 1 H-pyrrolo[3,2-d]pyrimidine-2 4(3H SH)

dione
- H
HaC. IN
/
Oé\r}l CH‘NCH
CHs 2N(CHg)

To a mixture of 50% dimethyl amine (0.4 mL), acetic acid (0.4 mL) and 38%
formaldehyde (0.4 mL) were added, after which Intermediate. 1 (0.4-g, 2.232 mmol) was
added. The reaction mixture was refluxed for 10 min and then held for 20 min at 90°C.
Reaction mixture was cooled to room témperature and diluted with water (25 mL). Two
layers were seperated. The aqueous layer was extracted with ethyl acetate (2 x 25 mL).
The combined organic layers were washed with water (25 mL), dried (Na;SO4) and
filtered. The filtrate was evaporated to give a crude product which was recrystalised from
acetonitrile to give 97 mg of the‘ product as a white solid; '"H NMR (8 ppm, 300 MHz,
DMSO-de) 2.08 (s, 6H), 3.23 (s 3H) 3.30 (s, 2H) 3.69 (s, 3H), 7. 13 (s lH) 11.93 (brs,
1H); APCI-MS (m/z) 237.00 (M+H)".
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OS/\ : 1..

... BrANl.w O --N HCl G 6H18Br CLN2 02S 417. 75 DVSO-d6: 1.04 (s,

74 18(s, 2H), /.19 (d, J= 8.4 Hz, Pc%/1g27018/3005§3|_|)

(d J— 5“)’8@1"%{ 87 °7.95 (s, 1H), 12.69 (br s, 1H) V\D

2010/ 109287PCT/ | B2010/ 000553 .26. 0s Br(N.) - . H-1 C| i-H8Br CIN20 - - S.

-3-31.62 CDCI3: 4.06 (s, 2H), 7.09 (rﬁemgea)a,teg 37°(d, 3= '8.7Hz, 2H),

(d, J=-8A Hz

2H). 27. 0Os Br. %LN— 1--=*1 H
7-[(Diethylamino)methyl]-1 dlmethyl 1H-pyrrolo[3 2- d]pyrlmldme 2.43H, 5H) dione

’
HaC. X
Y

.O4N

CHZN(CH20H3)2 -

7.81

62 -

To a stirred- solutlon of d1ethyl amine- (52 mg; O 723 mmol) n dlchloromethane (5 mL) =

Intermediate 3, Step 1 (150 mg, 0.723 mmol) was added portlonW1se fpllowe_d by the »

addition of sodium triacetoxyborohydried (230 mg, 1.085 mmol) at room temperature.

After stirring for 24 h, the excess of solvent was evaporated and the crude product

obtained was purified by column chromatography by using 1 % methanol in chioroform

to afford 130 mg of the product as a white solid; lH NMR (& ppm, 300 MHz, DMSO-dy)

0.93 (t, J = 7.2 Hz, 6H), 2.40:2.56 (m, 4H), 3.23 (5, 3H), 348(s 2H), 373(5 3H) 7.18

(s, TH), 11.92 (br s, 1H); APCI-MS (/%) 265.00 (M+H)".

Intermediate 7 o
(1,3,7-Trimethyl-2,4-dioxo-2,3 ,4,7-tetréhydro- 1 H-pyrrolo [2,3-d]pyrimi’din-5~yl)acetic
acid
0}

(0]
oy JYC(OH
N B
A

07NN
CH3
CH

Step 1 1,3-Dimethyl-1H-pyrrolo[2,3-d]pyrimidine-2,4(3H,7.H)- dione: (374-ABK-023) To.

a stirred solution of chloroacetaldehyde dimethyl acetal (26.0 g, 208.717 mmol) in water
(60 mL) concentrated hydrochloric acid (4 mL) was added at room temperature and the
reaction mixture was stirred at near boiling until a homogeneous solution was obtained.
Solution of sodium acetate (8.0 g, 97.525 mmol) was then added. The resulting mixture
was then added to a stirred solution consisting of 6-amino- 1 ,3- d1methy1 uracil (20.0 g,
128.907 mmol) and sodium acetate (16.0 g, 195.051) in water (100 mL) at 90°C. All solid
material was dissolved, then after 10 min. a precipitate was started to form. The reaction
mixture was stirred for another 30 min. at the same temperature. The reaction mixture
was cooled to room temperature and solid obtained was filtered, washed with water (2 x
250 mL) and then acetone (2 x 150 mL). The solid obtained was dried in oven at 65°C to
obtain 7.81 g of the product as an off-white solid; 'H NMR (8 ppm, 300 MHz, DMSO-ds)
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ci 0 C C151-11513rCl12N2 02S 438.17 -CDC13: 1.10 (d, J = 6.3 Hz, 6H)

2.10-2.2 81 (d, J = 6.3 Hz, 2H), 4.11 (s,

7.76 (s, A‘%ﬁ)%“%ﬁé’é?(br g 111) 28 ON. Br... .)(N H?"FI%E@S%‘&%? 360. 00

DVBO-d6: 4.11 (s, 2H), 7.42 (s, 1H), 7.73 (d,.d----" 8le '7.86 (d,
J= 8.1 Hz,3.20s, 3H), 582((bs3K), 6139 (s, Cpet A (Prdbedure (bos, tHie Am(HFMSa(Wz)n of

2-am no- 4- oles: Method 1 . - A solution of acetophenone
derivati ve]a@yisdﬁ\@ﬁ[;ﬁ n gl aci al acetic acid (5 vol) was added |iquid brom ne

(1.0 eq) afep C and reﬁ[‘(ﬂ&@thmaﬁlhﬁ)ﬁleﬂ@ﬂ B5idimefhy R AL ARS8 PPADAiMidind-Or

2h. The reaction. mxture was diluted wth water and extracted with et hyl
acetate, bt M-diongr Toe amdmﬂtémnmfesodmwdroﬂdﬁe(?w g 841836 donwol) in-

bt ai-ned trat d I d t hiourea
(20 ooy WS, BRRELN® bR R 1 FhBSGRATR LR T il ol ol Rt =
di | uted widnd 1B Rkti@caiau wipahed fof 80 nsRdDURHEN @Skl @b é%@SOQﬂm@Dd
organic layer was treated with IN HCL to result salt formation of

am ne. TheVgsr eddedi drapwisestal theweeactionl mdxtueed angd, sirred rfar |aﬁﬁthefl‘l4ehs§1>hd WE@§ ‘t hen

ko veECahL PG RUMLER Ry bRt LR Theof R 870 DBkl

or gani ¢ exvasagirfiedesyecolash etiroshdtbgraghyeby asidg 304 ﬁ%thaﬁbﬁxrﬁﬂil&n@fdmﬂ@sobtam
evapor at ed under reduced pressure to afford the 2-am no- _dyl -t hiazol e

derivat i ve-4 gef Hisproduct as a whAte%lllfbt HOWME; (Serpan, &&ﬂé\{blﬁeDérbSQ Bt 3 2S¢ 3_HD
val) uas rorTUhER P b BN RBOTE s BPERMS ) BoY it COny 1

acet ate arfiep he3l ammymerexqeparameaﬂhyIdexgama T@itelydies Fegahes 2t h
sodiumthigsulfate solution to renove .iodine. et hyl. acetate solution

was treat édPyiireMincRryibleretatsy Tor & Yo ptaressalytion @5Iqxéb‘tl eqkﬂqsyiefﬁ 1@ gatl2§R? The

free amn nql@)s,g

2010/ 109239%?:@/‘ gﬁg%g%g‘g%@% i @Q%S%fl\%"%ﬁ’g& - %ajbﬁ%’e‘ﬁmlogq
derivdti vema\ldepertxpnepat arl68C andeitiehesuliag haiktdreOwadbtstiodd 20\&tnaghu ag r(ﬁcrrﬁ)m
appropriate ar a ket ngqjge Structure | nformat I on %nd characterization

|
data for sf%rPB‘Efgté‘Be iTkllPF(?F‘ﬁeéEiP nf w@s grmeyediupdeiypcgum and the residue was again

taken in dichloromethane (10 mL). The reaction mixture was cooled to -10°C and dry
methanol (10 mL) was added dropwise over a period of 10-15 min. The resulting reaction
mixture was stirred overnight at room températﬁré. .Excess of éolvént was ev‘aporated
under vacuum. The residue obtained was basified with saturated solution of NaHCO; (25
ml.) and extracted with ethyl acetate (2 x 50 mL). The combined organic layers were |
washed with water (25 mL), brine (25 mL) and dried (Na,SO4). The crude product
obtained after evaporation of the solvent was purified by silica gel column
chromatography by using 5% methanol in chloroform to give 1.1 g of the product as a
pale yellow solid; 'H NMR (8 ppm, 300 MHz, DMSO-ds) 3.20 (s, 3H), 3.62 (s, 3H), 3.72
(s, 6H), 3.83 (s, 2H), 6.29 (s, 1H); APCI-MS (m/z) 266.23 (M+H)". |

Step 4 Methyl (1,3,7-trimethyl-2,4-dioxo0-2,3,4,7-tetrahydro-1H-pyrrolo[2,3-d]pyrimidin-
S-yDacetate: To a stirred solution of triethylsilane (364 mg, 3.133 ‘n.lmol) in trifluoroacetic
acid- (4.0 mL) was added Step 3 intermediate (250 mg, 0.892 mmol) slowly at -10°C. The
resulting mixture was warmed slowly to room temperature. After overnight stirring at
room temperature, excess of solvent was removed under reduced pressure and the residue
obtained was neutralized with saturated solution of NaHCO; (15 mL). Two layers were

seperated after the addition of ethyl acetate (25 mL). The aqueous layer was extracted
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Tabl e 2: Structural details and | HNVR data of sel ected 2-am nothi azol e

obr roN ROMBIBE (255, 14) Dvso do: 7. ei(d, g= &1, obf BRIy M

7.8, 2H); 6.70 (s, 1H); 4.99 (br. s, 2H). 2. 2 .1111 a H-NN.COH7CIN2S '~ .
(210. 68) —wﬁW@tByﬁ&eta?e Bx ed ,mIJ)8 The cBermed oﬁg&n(cdaye}s-wEr@waﬁthl with @dtef {25. s,
2H); 7.05 (s I—|)b FI2N'N "1 CF 3

mL) and brine (25 mL). The crude product obtalned was purified by silica gel column

chromatography by using 20 % ethyl acetate in petroleum ether to give 147 mg of the
product as a white solld H NMR (6 ppm 300 MHz DMSO d6) 3 20 (s 3H) 3 65+ 3 72
“(m, 8H), 6.29 (s lH) 12 62 (br S lH) APCI MS (m/z) 252.38 (M+H) A |
Step. 5 (1 3, 7 Trlmethyl 2,4- dioxo-2 3 4,7- tetrahydro 1H-pyrrolo[2 3 d]pyrrmrdm 5.
~ yD)acetic acid: A mlxture of Step'4 intermediate (1'30 mg, 0.491 mmol) and - concentrated >
hydrochloric acid 4 mL) was heated at 60°C for 2 h. The excess- of hydrochlorlc acid was
evaporated under reduced pressure and the remdue obtamed was purified by silica- gel |
column chromatography using 5% methanol in chloroform to obtain 94 mg of the product
as a white solid; "H NMR (8 ppm, 300 MHz, DMSO- ds) 3.21 (s, 3H) 3.65-3.72 (m, 8H),
6.29 (s, 1H), 12.62 (br s, IH) APCL-MS (m/z) 252.38 (M+H) o

‘Intermediate:8 - .

2,5,7-Trimethyl-4,6-diox0-4,5,6,7-tetrahydro-2 H-pyrazolo[3 ;4-d]p'yrimidin-3-yl)acetic

acid
(0]
o OH
H3C.N s '
4 J N-CHj
o”L‘N N

CHs

Step 1 6 Chloro-1,3-dimethylpyrimidine-2 4(1H 3H)-dione: To a stirred solutron of 1,3-
dimethylbarbituric acid (20.0 g, 128.09 mmol) in water (10 ml), phosphorous oxychloride
(80 ml) was added slowly in externally cooling condition and then the reaction was
slowly warmed to room temeperature. After refluxing for 3 h the reaction mixture was
allowed to cool to 0°C and quenched with ice cold water (350 ml). The reaction mixture
was extracted with chloroform (2 x 200 ml) and the combined organic extracts were
washed with water (2 x. 100 ml), dried o'ver‘Na2$O4 and concentrated. The residue
obtained was purified by silica- gel column chromatography using 5% ethyl acetate in
chloroform to obtain 21 g of the product as a pale brown solid; 'H NMR (300 MHz ,
CDCl3) 8 3.33 (s, 3H), 3.57 (s, 3H), 5.94 (s, 1H). '

Step 2 6-Hydrazino-1,3-dimethylpyrimidine-2,4(1H,3H)-dione:” A mixture of Step 1
intermediate (17 g, 97.34 mmol) and hydrazine hydrate (119 ml) in isopropyl alcohol
(280 ml) were refluxed for 1 h. The excess of solvent was removed under reduced

pressure, solid obtained was filtered, washed with methanol (25 ml) and dried to obtain
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s i. c O H7F3N2S (244.24) DVBO-d6: 7.97 (d, J= 7.8, 2H); 7.69 (d, J= 8.1,

7.16 (br. s, 2H. 4. S\ HZNN
(244 24) A‘&ééll‘é’%Hézsiz 8. ogs (m 1H)H)7 91 (d, l]—gg 9, 155%78?%%@5%’5 Sm
6.79 (s, 1H): 5.02 (br. s, 2H). 5 -'S H2N-1-"NL1 OC F3 C 10HBF4N2S 262. 24

CDCl 3: 7. 684 7g @f]thé ?}od%l?l) as th18e6so(1ﬁd; 'H NME- 800 ¥z, BMbO- 69 53.09 (Z 1), 3,
6. 75(s, 1H); 2H) . s H2NN C|3H|6N28

(s, 3H) 437 (brs,2H),5.10 (s lH) 8.02 (brs, 1H).
Step- 3 1-Acetyl-3,5;7- trlmethyl 1H—pyrazolo[3 4- d]pynmldme 4 6(5H 7H) dlone A
mixture of Step 2 1nterrned1ate (8 0 g, 47.01 mmol) and acet1c anhydr1de (40 ml) indry .
pyridine (78 ml) were reﬂuxed for 3 b The reactlon mixture was cooled-to 0°C- and" '
acidified with 1IN HC1*(200 ml). The solid obtamed was collected by ﬁltratxon washed
with 1 N HCI (25 ml) water (25 ml) and dried to glve 69 ¢g of the product as a white
solid; "TH NMR (300 MHz, DMSO-dy): & 2.71 (s, 3H), 2.96 (s, 3H), 3.37 (s, 3H), 3.50 (s,
3H). , o
Step 4 3,5,7-Trimethyl-1H-pyrazolo[3, 4-aﬂpyrimidlne-4 6(5H,7H)-dione: Step 3 above
intermediate (6.9 g, 29.211 mmol) was refluxed in 1 N sodium hydroxide (69 mi) for 10

| min. The reaction mlxture was cooled to room temperature and poured into ice water and
stirred for 2 h. The precipitated solid was collected by filteration and dried to give 5.1 g -
of the desried product as off-white solid; "H'NMR (300 MHz, CF3CO,D): & 3.05 (s, 3H);
3.78 (s, 3H), 3.93 (s, 3H). | |
Step 5 2,3,5,7-Tetramethyl-2 H-pyrazolo[3,4-d]pyrimidine-4,6(5H,7H)-dione: A solution
of Step 4 intermediate (5.2 g, 26.77 mmol) in 1 N sodium hydroxide (52 ml) was added
dimetylsulphate (5.2 ml) and stitred at room temperature for 1 h. The reaction mixture
was diluted with water and the solid precipitated out was filtered, washed with water and
dried to give 3.85 g of the product as off white solid; '"H NMR (300 Ml—lz, CDCl3): 6 2.59
(s, 3H), 3.36 (s, 3H), 3.48 (s, 3H), 3.79 (s, 3H).
Step. 6 Methyl (2,5,7-trimethyl-4,6-diox0-4,5,6,7-tetrahydro-2 H-pyrazolo|3,4-d]
pyrimidin-3-yl)acetate: To a stirred solution of Step 5 intermediate (3.8 g, 18.24 mmol) in
dimethylcarbonate (91 ml) was added sodium hydride (60 % dispersion in mineral oil, 4.5
g, 187.5 mmol) at room temperature. The reaction mixture was heated to reflux for
overnight. The reaction mixture was cooled to room temperature, quenched into IN HCl
(200 ml), extracted with ethyl acetate (2 x 250 ml) and the combined organic layers ‘were
washed with water (2 x 250 ml), dried over Na,SO4 and concentrated. The residue
obtained was triturated in hexane, solid obtained was filtered to giVe 5.5 g of the product
as a white solid; 'H NMR (300 MHz, DMSO-de): & 3.37 (s, 3H), 3.50 (s, 3H), 3.82 (s,
5H), 3.90 (s, 3H).
Step 7 (2,5,7-Trimethyl-4,6-dioxo-4,5,6_,7-tetrahydro-2H-pyrazolo[3_,4-d]pyrimidin—3-yl)
acetic acid: A mixture of Step 6 intermediate (1.0 g, 3.755 mmol) and .6 N H3S04 (9.3 ml)
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(232 25) DVMSO-d6: 7.68 (d, J.---- 7.8, 2H);7.13 (d, J= 8.1, 2H); 7.03 (br.

, 243(d J= 6.9, 2H): 1.86-1.76 ( (d, J=
5 6 6H) %}’8220 07‘1%%%‘)70 NI | COH6F2N2S (212 22) CDC13: 8. 04%T EQ“(I%Q‘“’%%
6.93-6.80 (m 3H): 5.04 (br. s, 2H). 8. H2NINIit CF3 F C 1 0116F4N2S -

262, 23 DVBE- dl6xané- @5 mlY 4tifréd at3l'é)ﬂu'x7teﬁ@el(aﬁ;re ¥ 2 Wi %i\(ebai homog&ié)ous Pals H2N
N 11 F OC F3 C OH6F4AN2OS (278.23) DVBO-d6; 7.92-7.85 (; ?1 (tfl
8.7, 1H); ywllow gthwtions Therpelutionnize feﬂfé»g@h#@t‘?v/l“lhsﬁetfbﬁg%@ﬁgéﬁe with iyt

acetate (2 x 50 mil). The combined orgamc layers were washed w1th water, drled over

' NaZSO4 and chpentrated. The :re51du_¢_ tha_u_md _W,a,s, trltu;ated m_ d-1ethy_l_ether,,— solid ~
obtained was collected by filtration to give 330 mg of the. }Zi)rOAC.lL;lCt“ as a white solid; 'H
NMR (300 Mz, DMSO-d9: 8317 5,31, 334 (5, overlapping with DMSO, 3H), 379 -
(s, 3H), 4.11 (s, 2H), 12:95 (br s, 1H) and 'H NMR (300 MHz, CDCI3): 8339 (s, 3H),
3.50 (s, 3H), 3.88 (s, 3H), 4.10 (s, 2H).

~ Intermediate 9-

4 6 Dlmethyl 1H—pyrazolo[4 3- d]pyrlmldme -5 7(4H 6H) dione

*L
J\

CH3
Step 1 5-Amino-1,3,6-trimethylpyrimidine-2,4(1 H,3H)-dione: To a stirred suspension of
5-nitro-1,3,6-trimethylpyrimidine-2,4(1 H,3H)-dione (4.2 g, 20.084 mmol) in 1:1 mixture
of methanol and toluene (200 ml) was added 10% Pd-C (1.2 g). The reaction mixture was
stirred under hydrogen atmosphere at foorn temperatuie overnight. The mixture was then
filtered over a celite bed and was thoroughly washed With_ methanol (200 ml). The filitrate
was collected and evaporated to give viscous residué which was then purified by column
chromatography to afford 4.1 g of the product as an off-white solid.

Step 2 4,6-Dimethyl-1H-pyrazolo[4,3-d]pyrimidine-5,7(4H,6 H)-dione: To a stirred
solution of Step 1 intermediate (4.0 g, 23.634 mmol) in a mixture of ice (24 g) and
concentrated HCI (5 ml) was added a solution of sodium nitrite (1.42 g, 20.580 mmol) in
water (5 ml). The resulting suspension was stirred below 10°C for 30 min. The solid
formed at this stage was removed by filtration and the filtrate was added slowly with
continuous. stirring to 20 % aq. NaOH (20 ml) by maintaining the temperature below
10°C. After addition the basic solution was filtered and neutralized with hydrochloric acid
(5 N HCI). The precipitate separated was filtered and dried to get 300 mg of the product
as dark orange solid; '"H NMR (300 MHz, DMSO-dq): 8 3.45 (s, 3H), 3.52 (s, 3H), 7.53
(s, 1H). » _

Intermediate 10

3,4,6-Trimethyl-1 H—pyra’zolo[4,3-d]pyrimidine;S,7(4H,6H)-dione
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10 SocF3 H2N-k-N C101- 16F4N2CS (278. 23) DWVBO- d6: - 7. 87 7:80 (m 110; 7. 73

d, J= 8. 7.55 (d,J= 8.1, 1H; 7.24 (s, 1H: 7.1 .
8 H2NNL, N§°@é§Q@“§||H8é4Nzos (292. g%) CDC13: 7.57-7. 46 ?ﬁ&ﬂgﬁEWmiﬂ%b

8.4, 1H); 6.66 (s, 11-1); 5.08-(br.s, 211); 4.43 (g, J= 8.4, 2H) 12.
6411/ F H2NN cF3 SF o
. H3C ‘N N
oA [N
CH3 CH3

The title compound was prepared in. 2 steps from 6- ethyl 1,3 dlmethyl 5- nltropyrlmldlne- .

2,4(1H, 3H) -dione- (3 5 g 16 279 mmol) as descrlbed in 1ntermed1ate 9 to- gwe 110 mg of
the product as a white solid; 'H NMR (300 MHz, DMSO ds) 8 2.62 (s, 3H) 3. 45 (s 3H),
3.67 (s, 3H), 11.59 (br s, IH) ESI-MS (m/z) 193 31 (M H). '

Intermediate 1 1

[3 fluoro-4- (trlﬂuoromethyl)phenyl] 1H-imidazol-2- amme

- HN \F-.-CF;,
HoNTN

Step N-{4-[3-fluoro-4- (trlﬂuoromethyl)phenyl] 1H-imidazol-2+ yl}acetamlde To na :

stirred solution of 2- bromo 1-[3- “fluoro-4- (tr1ﬂuoromethyl)phenyl]ethanone 4.5 g, 15.73
mmol) in acetonitrile (45 ml) was added acetyl guanidine (2.38 g, 23.60 mmol). The
reaction mixture was stirred and refluxed for overnight. The solvent was evaporation
under reduced pressure and diluted with water and extracted with ethyl acetate (75 mlx3)
and organic layers were washed with brine, dried (Na,SO;) and filtered. The filtrate was
concentrated under reduced vpressure and the residue-obtained after the evaporation of the
solvent was purlﬁed by silica gel column chromatography using 2 % methanol in
chloroform to obtain 1.15 g of the product as a yellow solid; 'H NMR (300 MHZ DMSO-
de): 6 2.07 (s, 3H), 7.58 (s, 1H), 7.69-7.78 (m, 3H), 11.31 (br s, 1H), 11.91 (br s, 1H).

Step 2 4-[3-fluoro-4-(trifluoromethyl)phenyl]-1H-imidazol-2-amine: To a stirred solution

of Step 1 intermediate (1.1 g, 3.829 mmol) in a mixture of methanol (20 ml) and water

(20 ml) was added conc. H,SO4 (2 fnl) and the resultihg mixture was refluxed for 24 h.

The reaction mixture was cooled to room temperature, saturated solution of potassium
carnonate was added and extracted with ethyl acetate (2 x SOAml). The organic layers were
combined and dried over Na;SO, and filtered. The filtrate was concentrated under
reduced pressure. The residue obtained after the evaporation of the solvent was purified
by silica gel column chromatography using 5 % methanol in chloroform to obtain 290 mg
of the product as a yellow solid; 'H NMR (300 MHz, DMSO~d6): 8 5.55 (brs, 2H), 7.32
(s, IH), 7.59-7.67 (m, 3H), 11.30 (brs, 1H). o ' '
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CioH6F4N28 (262.23) 8.14 (d, J= 6.6, 2H);

8 35 8. 2%”{9??1010111%—‘828gm

cF3 s ,641. H2NN Cl
1H);

13. SF ,6 H2N
48- 7.35 (m 1H):

7.52
N. cF3 CL
7.21 (br.

OH6FNS 42 262.23 CDC13: 8.36-8.29 (m 1H);
7 58- Geldal(procebbe; for tlﬁ&én’h&ttoﬁ of 2Hjalo N:-thiZz61s] ac]el'zl)mrill5 déi(i)vatrves '

(t,

0|5_|,5F5N2§f&ﬁ§906é8‘%0§ O d6:

‘7. 737: 65 (m

J= 8.7, 1H); 7.24

(s,

To-a stlrred—and-cooled»(O‘?C)*solutron-of -approprrate thlazoleamme 8 0 equiv.) -

and pyridine (1.2 equiv.) in dichloromethane (5 volume) was added bromoacetyl bromide

(1.2°eq.) over 5 min and the- resultmg miixtire was allowed to ‘warm to’ room temperature ’

and then further stirred-at room temperature for 2h. The reaction” mlxture was- diluted -

with dichloromethiane (50 mL) and watér (50 mL). The layers were séparated. The

aqueous layer was extracted with dichloromethane (2 x 50 mL) and the combined organic

layers were washed with water (2 x 50 mL) followed by brine (50 mL), dried (Na;SO,) -

and filtered. The filtrate was concentrated under reduced pressure. The residue obtained

after ‘the -evaporation of the solvent was purified by silica gel column chromatography -

using 5-10% ethyl acetate in petroleum ether to obtain the desired product as an off-white

solid.

acetamide intermediates are given in Table 1.

Table 1: Structure and H NMR data of selected 2- bromo-N—thlazolyl acetamrdes

S
No

Structure

Mol.Formula
/Mass (m/z)

'H-NMR (8 ppm, DMSO dﬁ,
300 MHz)

C”H;/-BerNzon
S

333.98(M+H)"

4:19 (s; 2H), 7.21-(t, J= 8.1
Hz, 1H), 7.37 (t,J=9.3 Hz,
1H), 7.57 (s, 1H), 8.00-8.08
(m, 1H), 12.75 (br s, 1H)

C |2H7BI‘F4N20
S
382.35(M+H)"

4.18 (s, 2H), 7.84 (d, /= 7.8
Hz, 1H), 7.91 (d, J= 8.7 Hz,
2H), 8.03 (s, 1H), 12.76 (br s,
1H).

C |2H7BI’F4N20

S
382.99(M+H)"

4.20 (s,2H), 7.84 (d, J= 7.8
Hz, 1H), 7.95 (d, J= 8.7 Hz,
2H), 8.06 (s, 1H), 12.82 (br s,
1H).

C|2H7BI’ClF3N2
OS

401.00 (M+H)"

4.18 (s, 2H), 7.88 (d,J = 7.2
Hz, 1H), 7.95 (d,J=9.3 Hz,
[H), 8.18 (d, /= 7.8 Hz, 1H),
8.31 (s, 1H), 12.77 (br s, 1H).

‘ C] 1H6BrCl3N2 ‘

(0N

399.05(M+H)"

1 4.18 (s, 2H), 7.74-7.80 (m,
3H), 12.78 (br s, 1H).
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H2NIi k) -F F F CLOH7F3N20S 260. 24 DVBO-d6: 7.75-7.62 (m 2H);
J= 73.2, 1H);
7.20 (m 2H);

8.1, 1H:
212. 220&%

(br s, 2
(t, J= 6.
H2N - N W

by

7.12 (br.s,
6.80-6.74 (m 1H);

3H) 165

7.33 (t,

Fopl ﬁ)'\%q%%%f

NZS
5. 06
7.51

B S

17 H2NINit cF3 ¢ OHBF4N2s 262.23 CDCL3: ,8,.,28&_8‘ 21 (m 1H);
O, 1M 7.27 (t,. J,-_? EIE 1H)?__7; 10 (s, libog@; 94 ¢ PhzSenpH) 1
cF3 F O 0H5F5N25 & | CisHisBIEN, | 1.93-2.00 (m, TH), 3.91 (/-
6. Br\)LN Qx_’<f I 058 =6.3 Hz, 2H), 4.18 (s, 2H),

F N | 405.13 (M+H)" | 764 (d,J=9.3 Hz, 2H), 7.82
N T s 1), 1272 (brs, TH)
L s T . | DMSO-dg: 0.92 (d,J= 6.9
F - " | Hz, 6H), 1.55-1.63 (m, 2H),
Ci6H17BrF>N
; a8 iﬁ—Qo 16 gzsrz 2 1 1.75-1.85 (m, 1H), 4.12-4.20
' NN . ¥>~ 420 63 (m, 4H), 7.64 (d, /= 9.3 He,
| : 2H), 7.82.(s, 1H), 12.74 (brs,
I 1H) .
o - . F C]6H]7BrF2N2 1(1)0 (S, 9H), 380 (S, 2H),
g PN 08 4.18 (s, 2H), 7.62 (s, 1H),
~SNTN Q( T 7.66.(m, 1H), 7.82 (s, 1H),
Hoo o F N AIIMTH) ) 93 g TH), -
o en BEP “CizHBrFsNz;O | 4.20 (s, 2H);, 7.47-7.55 (m,’
9. ar X, ,l{}—@F S 1H), 7.71 (s, 1H), 8.28-8.34
H 400.02(M+H)" | (m, 1H), 12.79 (br s, 1H).
o L P
10| B A Ay OCHF2 . S M), 7.95 (s, 1K), 12.73 (s,
Ho R 39971 (MHH) ‘1H) - -
i Lo, | TR
1| g KD OCH,CF3 2S , 434 (1, 7 Hz, 2H),
NN 430,18 (vappy | 763770 (m, 2H), 785 s,
- F A8 MHH) | 11y 12,74 (br s, 1H),
CF CuHuBiEN, | 2:50-2.80 (m, 2H), 4.18 (s,
2. | a X )SS—QO 0S| 2H), 434 (t, /=57 Hz, 2H),
: NN - . | 7.63-7.70 (m, 2H), 7.85 (s,
H FooCFy | 445.00(MHH)" | 1) 12,74 (br s, 1H)
. . co Ci6H17BrCLN, | 1.07 (s, 9H), 3.67 (s, 2H),

13. Br\)LNA;\\*QO%’ &N 4.18 (s, 2H), 7.90 (s, 1H),

H T N | 451.66 (M#H)' | 799 (s, 2H), 12.72 (br s, 1H)
o s €| CuHyoBrCLFs |2.79-2.89 (m, 2H), 4.16-4.22
14. va‘LN*N\H }o\ﬂ ' N202S | (m, 4H), 7.90 (s, 1H), 7.99 (s,
H Cl  CFy | 477.54(M+H)" | 2H), 12.70 (brs, 1H).
of 2.81 (t,J = 6.0 Hz, 2H), 4.19
CREEEN CisH0BrCLFs ‘ NP
i | el )Q;P—Q*O\__Bf NOsS | 5 2H) 4284,/ =601z,
N o Ye | srormy | 2D 7936 10,8026,
- FRC S PR ~/ | 2H), 12.75 (br s, 1H).
o sn < “C13HsBrCIF,N; | 4.19 (s, 2H), 4.80-4.90 (m,
16. | s X *\}—QO%F 0,8 2H), 7.71 (d, J = 9.3 Hz, 2H),
It o e 7.88°(s, 1H), 12.74 (br s, 1H) |

446.93(M+H)"
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280.22 CDC13: 7.94-7.82 (m 1H); 7.42-7.32 (m 1H); 7.18-7.10 (m 1H): 5.09
(br s, 2 . H NN F\= CF3 C | H7F51\ 120S 310. 24 % . 7 59 (s,
1H): 7.55%@2,81"2 2,’97.21 (s, 1H): 7.16 (br. s, 2H): 4. 82 &g‘q‘l’“%’?, 2H) .
20 F s )." OcHF2 H2NN F C 1- 16FAN2CS 278.23 DMSO d6: 7.65 (d, J = 9.0, 2H):

7.48 (s, [LH); _7. 24 (t, J = 72.3, lH).;-v 7.20 (br. E ’0.2%"-'@.30 (MQH), 0.50-_0.56
2010/ 109287.PC-‘/ | BZ_OlO/ 000553F21 CF3 | {(m, 2H), 1.‘1;7_'1.2‘2__'(m; 1H),

. T CysHBIFN,
R s%o | O gsr 22 13,97 (d,J=6.9 Hz, 2H), 4.19
S| BN T (s, 2H),7.64 (d, J= 9.3 Hz, |
s o R B 40324 oy 00, TH), 12072 (s, |
| 1.82-1.90 (m, 4H), 1.90-2.05
| F o | CiHysBrE,N, | (@ 2H);2:6522.71 (m, 1H),
s 9 jwo 16 gzsr 22 1410 (d, J=6.3 Hz, 2H), 4.19
. Br > _
NN > (s, 2H), 7.64 (d, J = 9.3 Hz,
Rt F Y [ MITOSMEH)” (o g 80'(s TH), 12.72 (br s,

1 1H)
1.85-1.95 (m, 4H), 2.04-2.10
. o 5= o ' Ci6H1sBrCLLN, | (m, 2H), 2.72-2.79 (m, 1H),
19. ar L NA}—'Q’O' 0,8 4.00 (d, /= 6.3 Hz, 2H), 4.18
H O -1 449.05 (M+H)" | (s, 2H), 7.90(s, 1H), 7.99 (s,
1 | 2H),12.73 (brs; 1H).

| 4.11 (s, 2H), 5.39 (s, 2H),
7.14 (s, 1H), 7.39-7.47 (m,

F
- 0 s/\\_QOFe,C ¢'9H8BSrF sN2 3H), 7.62 (t, J = 7.8 Hz, 1H),
S| BN AT @ % 7.68 (d, J=7.8 Hz, 1H), 788
L | 20492(M-H) 1y = 7.8 H, 1H), 9.62 (br
. 7 - s; 1H)
- F 4.18 (s, 2H), 5.31 (s, 2H),
. Br\ﬁNi}—Qo ~ o C‘9H(‘§?SrF5N2 7.60-7.69 (m, 4H), 7.72-7.80
' N - ‘@ * 0716 (Ma* | @ 2H), 784 (5, 1H), 12.72
16 (MFR)Y | s 1 h,
- 4.18 (s, 2H), 4.86-4.96 (m,
o s Br Ci3HoBroF3N2 | 2H), 7.31 (d, J = 8.7 Hz, 1H),
2. | B K, J%}B—QOCH&% | 0,8 7.75 (s, 1H), 7.91 (d, J = 9.0
H 473.03 (M+H)" | Hz, 1H), 8.16 (s, 1H), 12.71
' (brs, 1H).
o s F Ci6H17BrCIFN; | 3.78 (s, 2H), 4.18 (s, 2H),
23. Br\ANk}—QOCHszHm 0.8 7.76 (s, 1H), 7.80 (s, 1H), -
H -l ) 435.17 (M+H)" | 7.85 (s, 1H), 12.73 (br s, 1H).
F C1eH1sBIFN,0 | DMSO-ds: 1.02 (s, 9H), 3.74
" 0 s C o S (s, 2H), 4.18 (s, 2H), 7.22 (1,
Br iy Ay N | J=8.7Hz, 1H), 7.65-7.74
H 401.29 (m, 3H), 12.68 (br s, 1H)

DMSO-ds: 1.04 (s, 9H), 3.75

I = U (s, 2H), 4.18 (s, 2H), 7.19 (d,
25, | e Ay Q°g< o Cg}é’ﬁrﬁ?z J= 8.4 Hz, 1H), 7.67 (s, 1H),
ol 2T 7.81 (d,J=8.7 Hz, 1H), 7.95

(s, 1H), 12.69 (br's, 1H)
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HN I N || r, xi. (..,c, Li on6br 4.1.N2-v 3 262.23 DNBC>d6:
7.97-7.87 7.62- 7.52 (m 1H): 7.41 (s, 1H): 22 F
s H2NM4I ‘8&%‘2’%@ 87Y3 Cl4H16F2N20S 298. 35 DMBO-d6: 1. 0%%3&9&5?_@005 76 (s
2H), 7.12-7.18 (m 1H+2H), 7 48-7.58 (m 211) 23_s CF3 H2N N . C OH6F4N2S
§e2822 qfels 351goé§b3 2R 7.16 S%J%_(%ﬁ &S, 4g,g(s 00 & ap (d,
s 8 AN Q | 1H),7.37 (d,J=8.7Hz,2H); | -
- - 27331627 1 7.62(d; J=84Hz,2H). -~
S b = o CLCDCl1.10(d; =63 Hz -
-8 | CisHisBrChN; | 6H), 2.10-2.24 (1, 1H), 3.81

27. Br\ﬁNi}—Qo ‘ ‘08 (d, J=6.3 Hz, 2H), 4.11 (s,
H ol L< 438.17 "2H), 7.16 (s, 1H), 7.76 (s,

2H), 9.56 (br s, 1H)

o DMSO-dg: 4.11 (s, 2H), 7.42
0 N'>;<, } C1HgBrN,O 1H), 7.73 (d, J= 8.1 Hz,
Ly Br nHgbrN2O2 | (s, 1H),. (
B e Tl 36000 - | 2K, 7.86 (d,J 5 8.1 Hy, 2H),
: - 11156 (brs, 1H)

General procedure for the preparation.of 2-amino-4-aryl thiazoles:

Method 1 o o | B

A solution of acetophenone deri?ative (.1'.0 eq) in g’laciai aeeti'c‘alcid (5 voi)ﬂvaé
added liquid bromine (1.0 eq) at 0 °C ana reaction mixture was stirred at .room
temperature for 2h. The reaction mixture was diluted with water and extracted with ethyl
acetate,HWash-ed ‘with brmeanddrled over Na;SO4. V'T.he crude product obtained upo'ri :
concentration was dissolved in dry THF (10 vol) and thiourea (2.0 eq) was added and
refluxed for overnight: The reaction mixture was diluted with ethyl acetate, washed with
sodium thiosulfate solution and organic layer was treated with IN HCI to result salt
formation of the amine. The precipitated salt was collected by filtration. The salt was then
treated with saturated solution of NaHCO; to re-generate the amine. The mixture was
extracted with dichloromethane (2x 50 ml) and the combined organic extracts were
washed with water and brine. The solvent was evaporated under reduced pressure to

afford the 2-amino-4-aryl-thiazole derivative.

Method 2

A solution of acetophenone derivative (1.0 equiv.), thiourea (2.0 equiv.) -and
iodine (1.0 equiv.) in dry ethanol (5 vol) was refluxed for 24 h. The reaction mixture was
diluted with ethyl acetate and the layers were se.par’ate_d. The organic layer was washed
with sodium thiosulfate solution to remove iodine. The ethyl acetate solution was treated
with IN HCI and precipitated salt collected by filtration. The free amine was re- generated

as described in Method 1 given above.
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F COHBF2N2S (212. 22) CDCL3: 7.60-7.53(m 1H);
25 s H2NN4110

m 1 4.98 (br. s, 2H).
(298 3? DN&BGZB%’ 1%328 0 (s, 9H)( 3.76 (sH)ZH)
(m 2H) 5-(4-Bronophenyl)isoxazol - 3-am ne.

7.48-7.43 (m 1H); 7.18-7.

CHARRII g

7.12-7.18 (

used for the preparation.of

Exanpl es 33, 65AHnHe 8@dnino@iirghtised]d ale:tmaﬁdzcd;rwah prepared by eithier Method 1 o1 °
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ed 'H NMR (8 ppm, 300 MHz
C, the

m

M XTyre was warned to

Xt

mil Xt
by si
chl or of orjm-t

o

'%Entrc

I'“ca gel col umm ¢
afford the produd

oom U enper

BQGH BNy €

it ed under r¢

Lhrdﬁéﬁé@&ap
| 'I\Ahf'hnd i

ture and~stiTred for 30 mm.
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CioHeFsN5S
262.24

CDCls: 7.68-7.61 (m, 2H); 7.36 (¢, J =
7.8, 1H); 7.10 (d, J = 7.8, 1H), 6.75 (s,
1H); 5.08 (br s, 2H).

CisHisNoS
(232.25)

DMSO-dg: 7.68 (d, J= 7.8, 2H); 7.13
(d, J= 8.1, 2H); 7.03 (br. s, 2H); 6.92
(s, 1H); 2.43 (d, J= 6.9, 2H); 1.86-1.76
(m, 1H); 0.86 (d, J = 6.6, 6H)

CoHgF>N»S
(212.22)

CDCl;: 8.04-7.95 (m, 1H); 6.93-6.80
(m, 3H); 5.04 (br. s, 2H).

26223 -

C10H6F4st .

DMSO0-ds:-7.87-7.74 (m, 3H); 7.40 (s,
1H); 7.22 (br. s, 2H).

‘CoH¢F4N,0OS
(278.23)

DMSO-dg: 7.92-7.85 (m, 2H); 7.50 (t, J
=8.7, 1H); 7.18 (br. s, 3H).
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S O HBc_ NN HO N CH3 The title conmpound was prepared according to the

gener al Met hod A) by coupling Internediate 1 79 mmol )
with 2-br ﬁ&gﬁ@fg’(ﬁ% 4-difl uor_ophe»nyrl) - 1,3-thiazol - 2-yl ]Pgi&agﬁwaﬂé)s%lll ny,
0.330 mml) 'in the presence of NaH (16 ng, O. 666'mT'DI) in.dry- DI\/F (5.0 )
to give 60 ngjof the pr oduct ad a white so1 1 O@ddG 3(
MHz) 3.17 ;s, 3H) $ 40 Scr,3H). CBI‘B@ANz@,S @%37 %799-6)%‘ Jph 13 (m
1H), 7. 36} 1042 oMy~ '\Ql T1.752(50 516, 8 asHaS ELolPDm P, J18.170H R 24 |
1H); APOMB (fffz) 432, 20 (M) . (RT823) G, TH), 7.18 (br.s, 2H). ~Exanpl g 2.
2-(1,3-D Ictll)l L‘-fUIU?\U .L L,\,q- LCLrallyu u-UIrp7T|U|ul_o LI"\PYIII"ITC!LIL‘IT‘U'yl)-
-N- { 444} fl yorog r| fI uorc /C]D(Jl; 3r.4'hi7 a8 Qin; 2HY, Y)o2aget-anmijde
The title q:gm)q_p,@dN-- ﬁgr cor2 | ngg 4t q)H%tfh% @e gy, 3l 08RbRE UL e
(Method A) by coupl i ng #nt ermedi at(é91215)30 Erg,43 q’ Wth
2-bromp- N-[4-(4-fluoro-3- triflluoronethyl phenyl)-1; 3 th| azol-2-yllacetgm de
(128 ng, 0.334 nmmul) in the presence of Na DVF
(5.0 M) to.gilve 7554 Fthe pr @PéfthtHsSa D@%&% i‘% %? %i@%&?ﬁg 6 |ppm
DVBO- d6, 38%) M) 2 1 3H), |3. iggé 3 (-4, 4(gly (bI |
7:36 (s; [1H), 7.58-7.66 (i’n lH) %s) H 824832(m 2H), 12. 74(br
s, 1H); APC= 016 (ivr H) - Exanpt e J —2=tt3—=D-imethyt=—2:4=di ...
oxo-1,2,3,4-t(=trahydro 5H—pyrr0|o [3 ,2-d] pyrimdin- 5 -y1l)-N {4-3 :
fluoro-4-|(trifluogomethyl)phenyl z yJ e tijtle
conpound w?:f pre ,__ pcor di nc ho}iﬂ% 239 nena (ﬁxr ﬁ%ggg:%g&%éﬁﬁ d;g
coupling In‘err’f‘éiatq: o0 ng Ogg@z é{n ro-4
trifluoragmethyl phenyl)-1, 3-thi dzol ac de (128 ng, 0.334 mmol) }]in
t he presence of NaH (10 nmg, 0. 418 mml) infdry DM (5.0 nL) to give 75(ng
of the pr vduteﬁ as—a—whi-te-solid; 1 NVR {5 ppm—DMSO-d6,—300-MHz)-—3.-17
(s, 3H), |3.40| (s, 3H) 5J.F§3 (s, 86 (d,
J=7.8 W\zm 1L|) 01 (m 3@%}}3{@\‘ 13]8 Siﬁé? {%7(?%7 57482.07
( MHH) +. _ HoN N 262.23 ’gﬁ-f;g/
2- (1, 3-Dijnet hyl- 2, 4- f oxo- 1,2 é 4tetrahyd @rbﬁ%[B 2- d]pyrlmdl m-5-y
1) - N- 1444=——ch DTO 3=(triftooronethypphenyt=1 3=thiazot=2- yiyacetanide]|0. s
0C H3c. N HCFB i The t i td SHAQRNROY NHDMSO i €ha5-@ b2 dme OHYI 3B (o) t he
general priscedyy, ,@* by coupl'i ng | ht&riyedi)ar.e3 &, {303y HY. 4687 nmol )
with 2-brlono- \I44 (4-chl (Erfb 3- 260.24 (br.s, 3H) '
CoHgF,N,S | CDCl5: 7.30-7.20 (m; 2H); 6.80-6.74
16 w (m, 1H); 6.68-6.60 (m, 1H), 5.06 (br s,
HoN™ N 212.22 :
. - 2H)
$7 CioHeFsN,S | CDCly: 8.28-8.21 (m, 1H); 7.51 (t,J =
17 | H,N©N © 6.9, 1H); 7.27 (t,J= 7.5, 1H); 7.10 (s,
CF3 262.23 1H), 5.04 (br s, 2H)
S cr CoHsFsN,S | CDCls: 7.94-7.82 (m, 1H); 7.42-7.32
18 | u,NSN 3 (m, 1H); 7.18-7.10 (m, 1H); 5.09 (br s,
F F 280.22 2H)
o | I g | NS i 716 Or o 280,452 (3.
. . N .1 JQ . . o B - . .. e . - M S’_ ; Rl _r's’ ; M .q)
PO O 1 310247 1-00,0m),
s F | CoHeFN,OS | DMSO-dg: 7.65 (d, J = 9.0, 2H); 7.48
20 AWOCHFZ (s, TH); 7.24 (1, ] = 72:3, 1H); 7:20 (br.
HN" N e 278.23 s, 2H).
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trifluoronethyl phenyl)-1, 3-thiazol-2-yflacetam de (80 ng, 0.200 rrrml) in

t he pres f H (10 , 0.416 mmol) in dry DM (5.
of the pf‘gﬁfﬁ?{"?‘e‘lg n (()ff-V\nEite sol i d; 1? 1 NIVRy(8 ppgn %B@i%z‘"@&@ ) 3 7
(s, 3H), 3.39(s, 3H), 532 (s, 2H), 6.22 (s, 1H, 7.35 (s, 7.80 (d, I=

8.4 Hz, 1F), 1.94 s 8.20 (d, J-= 8% Hz, .1 4 2.74
1"‘{’_? ( F%Fm ¢ + i ém IH)H)762 T
21 -

8.3
(br s, Aﬁ>C| - 98. J+4C(dlv‘}kFl)NQOS DMSO dg: 797 787
Exanpl e 5 7.52 (m, IH) 7:41 (s, 1H); 7.23 (br: s
2-(1,3-Di 12y Z[\‘dl oxo- 1, 2, 4, 4- 262R&nhydf 8HBH- pyrr olo[ 3; 2- d] pyri mi di - 5-y
4- rrl chl nrmhenv’lL-’l 3-t hi a7n| ? yllacetamide s 0 ?21\1)NIN

| e corrpq:und ‘was prepar ed aCC( e é sp&&c}edure
el I NAPS ?ﬁﬁ (
R tL. gzox é&}?fé >a;{14 -840 g,

met hy1
2.3
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4%£( y
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HCI Th
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498. 14 (M
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n the eresence_ of

RS

J 416rrrm|)|ndryD|VF(5q
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R

+
et h

o S PSS
\.I.Ilg.Ur LITC [JI UUUb
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H'N7*-\ h:-"')

11- 2, 4-’di 0x0-1,2.3

Q%;D“x?:fléﬁxus' 3|

262.23
. 4-tetrahyd

V\llll_[C DUI | u i_l I\I?VR \TI”I’]T[
HED@5:3200 @r s 2H1);6.1235,( ); 1H
713)2(34J(:br1 B, 1 HhHY 44 ARG = BE, (
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OCH2CH( CH
t he gener
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or opl
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Nadte (het hod A
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lenyl] 1, 3- th| azoI

et

) 1999}3! I
t hyl pr opoxy)
- 2- yIIaceta

3ithiazol-2-y1 } acetam de
0MOMC18: WES-7B3e@a 1el; aasami ng
1Qn| MHRrN\d7 8y eml1KHH®.68)s, O

1H), 498gbr s, 2 8
M de 334 rrm)l) in
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T

[ | 1-0
1 \J_U IIH, UTFJ_U I

IIUI} ;II U|y

MW\U—U IIL) LU UIVUWITQ'

| .z‘.)

alr_lbsoff wfite solfi Sde;
o 6HR -3.04 ( )8

25’_'2[} HzN #8 6. 229835 1H(7li %ﬁ{ ?4§5

Hz, 21-1) 7.77 (s, 1H) 12.68 |(br s, 1H) ABE “vs (rrlz) 504. 11 (M+H)+.
-013 , 5-DifTuoro-4-(3-nmethylbu oxy) pheny1l-T, 3-thiazol-2- yJ.J. Z-(T"

, 3-di rrethyl 2, 4-

di oxo- 1,2, 3,4-tetrahydro- 5H—pyrro| o['3, 2- di pyri ni di n-5-yl ) acet am de 0 S

t he product a<
(d, J= 6.

J =6.3 K

@N@mdﬁp@o W@

i L

5-(4-Bromophenyl)isoxazol-3-amine used for the preparation of Examples 33, 65 and 84
is purchased from Aldrich. 5-(Trifluoromethoxy)-1,3-benzothiazol-2-amine used for the

preparation of Example 66 is also purchased from Aldrich.

For further illustration-of methods of preparing the compounds of the present invention,

the following examples aré disclosed below.

EXAMPLES

General procedure for the preparation of Examples

Method A:

To a stirred mixture of pyrrolof3,2-d]pyrimidinedione (Intermediates 1-6, 1.0 equiv.) or
pyrazolo[4,3-d]pyrimidinedione (Intermediates 9-10, 1.0 equiv.) and NaH (1.5 equiv.) in
dry DMF (10 ml/g) was added 2-bromo-N-phenyl-1,3-thiazol-2-yl acetamide (1.1 equiv.)
at 0°C, the reaction mixture was w‘armed to room temperature and stirred for 30 fnin. The

reaction mixture was heated to 80°C for overnight. After this time, the reaction mixture
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H3C-N H/ ON 6113 The title conmpound was prepared according to the general

procedurﬁy%%ﬁ%péga A) by coupling Internediate 1 (50 nch%Hﬁ%nm&%B&? W th
i -

2- brono fl uoro-4-(3-

met hyl but oxy) pheny1J- 1, 3-t hi azol - 2- yl}acetanlde (140 nmg, 0.334 nnDI) I'n the -

presence ofvaNadhcedtbated). un@hrﬁﬁﬁud%ﬂ[ﬁr&sshﬂ: aitdythONEsifte Purifidd by sdicw esel Bolwmnof

the product as an off-white solid; N d6, 300 IVHz) 0.92
(d, J = 6.@gwppatogigphy by geingd, A)ymﬂear@nrrzcw%ri?om@?@%s ‘gs profuch by 3017 (s,
3H), 3.39 (s, 3H, 4.15 (d, .J 6.3 Hz, 2H), 5.32 (s, 2H), 6.22 (s, 1H)

7.35 (s, 1H) . 7.63(s. 1H), 7.66 (s, 1H), 7.77(s. 1H). 12.68 (br s, 1H):
ESI - VB (i Metisd@®:41 [ M-HJ. Exarrple 8 N-{[4-(2,2-Dinet hyl propoxy)-3 -

,5-difl ph 3d 22 A N
oo 1.2 e SRR B3 SR s e o o
oATr M%ﬁlHianSHd)amgéx@'@ﬂ@rm&hﬁé 7131 d Rguivi)t-bre2 SOPEMBthyNAS-JbLPar ed

accordlng to the general procedure (N@tho A by coupllng Internediate 1
(25 ng, O. 4,39, Tnietshhydnp -2 - erbﬂdgﬁ&,é]\ﬂlpgn[mdl(@ ghacetic acid (Intermed1ate 8, 1.0

0. 167 Tl ST hi’zp%@g‘fs%?? BB DSy PSR il
to give 29d1ffﬁtl?/ﬂan§1h YRRtk (III @éuu’&l) aﬂﬁfthél\hhit&resﬂhsl errddl'thWn(tﬁmpﬂﬁlurﬂ}ﬁO dé,
300 MHz) 1,01 PP (8 3.39 (s, 2H). 5.32 (s,

oH), 6.23 (%15 mip)AnapmgpRate amjipe (170 aviys Wafﬁblen aiddsf} a(lé mlzﬁﬁuye was yrrgdsat 1) |
12.68 (b r the SATEQ: ’terﬁ? %tu%sfo(‘ WSZQ PieSsohbnk |w’;ag“evaporated under reduced pressure and

Exanpl e
2-(1, 3- D| it rysidi, dbtained ovad ,dluB:ddwitk tnicthymlt and lstipyd nota@nd 1éha;mb]r41yre| foir Bion- 5- y

1)-N-{4- [2,4-difl uarop hen 1-3-trifluor thyl1-1,3- h’ |
(3:3 ch N[ @mN Thle sol1 8 separate out waslcohgctec? rll)g f{]ﬁat&on._’ﬁgtso Zp?oduct Was ta rtﬁt am de

purlﬁed by recrystallization from isopropanol or methanol to give the desired products.

Examp"le' 1
N-[4-(2,4-Difluorophenyl)-1,3-thiazol-2-yl]-2-(1,3-dimethyl-2,4-dioxo-1,2,3,4-
tetrahydro-5 H-pyrrolo[3,2-d]pyrimidin-5-yl)acetamide

HaC.- t;m N }_Q_
;\

: CH3 |
The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 1 (50 mg, 0.279 mmol) with 2-bromo-N-[4-(2,4-difluorophenyl)-
1,3-thiazol-2-yl]acetamide (111 mg, 0.330 mmol) in the presence of NaH (16 mg, 0.666
mmol) in dry DMF (5.0 mL) to give 60 mg of the product as a white solid; 'H NMR (&
ppm, DMSO-dg, 300 MHz) 3.17 (s, 3H), 3.40 (s, 3H), 5.32 (s, 2H), 6.23 (s, 1H), 7.21-
7.27 (m, 1H), 7.36-7.42 (m, 2H), 7.52 (s, 1H), 8.03-8.10 (m, 1H), 12.70 (br s, 1H); APCI-
MS (m/z) 432.20 (M+H)".

Example 2

2-(1 ,3-Dimethyl-2,4-di-oxo- 1,2,3,4-tetrahydro-5SH-pyrrolo[3,2-d]pyrimidin-5-yl)-N- {4-[4-
fluoro-3-(trifluoromethyl)phenyl}-1,3-thiazol-2-yl }acetamide
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CH3 The title conpound was prepared according to the general procedure

(Met hod %%H}Z@b&%' ng Internmediate 1 (50 mg, 0.279 mmol) wi9,000sss

2- brono- | -di f |l uor ophenyl- 3-
trifluoronethyl]-1,3-thiazol-2-yl}acetarnide (134 ng, 0.334 mmol) in the
presence of NaH (16 ng, '0.666 muol)_ inar 3 0-m) to-give 60 ngy of

t he product as an off-white solid; OH @6 300 MHz, DIVBOdG) 3. 17
(s, 3H), 3.40 (s, 3H), 533(3“3911{) @2‘3(5 1AF3 735(s 1H), 7.48-7.58
(m 1H), 7.66 (s, 1H), 8.28-8 380(#& : 12 75 (br s, 1H); APCI-I\/S(ndz)
500. 02 (MtH) +, , Exarrpl e 10 -

N-{ 444- (Dfluororrethoxy) 3 5- dlfluorophenyl] 1 3-t hi azol - 2- y1l- 2- (1 3-di net

hyl-2, 4- dibsétle, @rponnd evasagpired Beosding dpotpe gzn@]abyrqcmha? r(Msthash Agthy i de

H3CN OCHF2 The t un S C

general pr ocggfuigq_% (tﬁé ; tgfl(?(r:%lgbl Q%Zj\@l n ﬁgt 2 ‘%8{1%570%‘(96]@@1 ‘mol )
with 2-br Oﬁﬁ}dﬁrdrﬂé%ﬂylbﬂetrfyﬂ)UDBQlﬁliBidI@(yl)acetamlde (128 mg, 0.334 mmol) in the presence
3,5-difluoro hené/l] 1, 3-t hi azgl - 2- yIIacetamde 3 mml) in the

presence off 819666, e Driftsiry DMF 430 mihF tp %“G’: ﬁ?gt‘lft ¢ PEodnef nof

Ege gb"ducéggﬁ%’}ogg‘ﬂ‘gkgg(as@%gw% 9%%) m@g PQ,‘E%S’? 4@@03%‘%)3%3(
ég? N; ?5:;1 :gl?) 632'3)(5 VHY 9 36%s; DHY; 7%|8§7ﬁ (nl\ll_zlim;)o 778589%( $H), B:94-8:32-(fA32KRr1 2574 1H):
uor o- 4- ( 2, @rzdlﬂ) ?A#P@(JrM&(W@)‘}};%ngﬁMI]{) 1,3 -thiazol - 2 yl) -2-(1,3-dimethyl-

2, 4-dioxo-1, 2, 3,4-tetrahydro- 5H—pyrquJXg ?ig d] pyri m di n-5-ypacet am de ‘
CH3 The t|tIe conmpound .was -pr epar ed acc d%ng to the general procedure”

(Method  A) 24y, 3 diuphliyig, 4-diveo1eh,dtteirahy 205 Hepyr@ld BA-dippdinidia-Shy1)- N-{4 3

2- br ono- N- 3, i fluoro-4:-y(
trifluor oeé'ﬁ‘?fg?y“) éﬂaﬂ?f?]"eﬂ‘y@l’t‘?ﬂyyzbg t@awlr%@éﬁ%ﬁ%na’ée( 60 my, O. 139 -rnnol ) in
the presenceof NaH (5.0 ng, 0.208 nmolqg ism dyyRDMF (5.0 nL) to give 20 ny
of the product as a white solid; I¢- Y n‘f 3DVBO- d6, 300 MHz) 3.17
(s, 3H), 3.39 (s, 3H, 486(qH30J 7HHz, 2H)F 5.32 (s, 2H), 6.23 (s,
1H), 7.35 (s, 1H), 7.69 (s, 34% 2 (s, 1H), 7.83 (s, 1H), 12.70 (br s,
111); ESI-M5 (mz) 530.11 (l\/HrH)+ Eﬁanpl e 12 N {443 ,5-Difluoro-4-(3 ,3 ,3
-trifluoropropoxy)phenyl] -1, 3-thiazol-2-yll -2-(1, 3-di net hyl 2, 4-di
0x0- 1, 2, 3 THe tidt rcaimpdnod %sgyepandzcb af@rding|tpythe rgedéml procpdyraddetimid de by S N.
HBCN H 0 coupling Intermediate ‘1 (50 mg, 0279 mmol) with 2-bromo-N-[4-(3-fluoro-4-
trifluoromethylphenyl)-1,3-thiazol-2-yl]acetamide (128 mg, 0.334 mmol) in the presence
of NaH (10 mg, 0.418 mmol) in dry DMF (S.O'mL) to give 75 mg of the product'as a
white solid; '"H NMR (& ppm, DMSO-ds, 300 MHz) 3.17 (s, 3H), 3.40 (s, 3H), 5.33 (s,
2H), 6.24 (s, 1H), 7.36 (s, 1H), 7.86 (d, /= 7.8 Hz, lH) 7.90-8.01 (m, 3H), 1277(brs
1H); APCI-MS (m/z) 482.07 (M+H)".
Example 4
2-(1,3-Dimethyl-2,4-dioxo-1,2,3,4-tetrahydro-5H-pyrrolo[3,2- d]pyrlmldm-S yl)-N-{4-[4-

chloro-3-(trifluoromethyl)phenyl]-1 3~th1azol 2-yl}acetamide

The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 1 (30 mg, 0.167 mmol) with 2-bromo-N-[4-(4-chloro-3-
trifluoromethylphenyl)-1,3-thiazol-2-ylJacetamide (80 mg, 0.200 mmol) in the presence
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CH3 The title conpound was prepared according to the general procedure

( Met hod |nglnterrred|ate1(30rrg 0.167 mmo

2- br ono- ﬁ%’?%ﬁgﬁﬁgﬁlfl uoro-4-(3, 3, 3- IP}TT%EO%/OOOS&
trifluoropropoxy)phenyl]-1,3-thiazol-2-yllacetam de (89 ng, 0.200 mmol) in
t he presencgENalfl (Nalhg, erﬁgrmr@l)fhimﬁirmﬁﬂ/lf (5.6 MLy tE)I‘gE/e(EB hgndf)thé tprcgiu\maslz&l g
of the prOtLilCt asavx,hlte sol i d; E‘%&{)g} O-d6,. 300 WHz): 2.73-2- 84
(m 2H) Vit sogdy H MR- (éspprer;DC Hyg 3(}1?{ (2RH): 5331s, (3§1) SP2p;

Cor s, 11y NG R D 70 P 3Rk B itk T R g %12 0
or o- 4- (2, 2}Id) BexH(g) n{ppbﬂy)(bhenyﬂ)]ABCBMS(m/ﬁ)Z@S-lz GA3H)".

-2-(1, 3-di net hyl 2, 4-di oxo-1, 2, 4tEetraE1ydro 5H—pyrro|o>
[32d]pyr|md|n5yl)acetamde ci Xample 3 21 £ 2j - N H3c. N H CH3 The title

conpound Vag @rrﬁ%ﬂs@tzaﬁma&enngz hqem%&emf@&mm[?Q%nyrﬁn(d}{?tsWzﬁh by

coupling Internedi ate 1 (
2- br ono- Nm‘i}tmrohﬂlwb-u3(tma@l -2- yl]acetamlde

di met hyl pr opoxy) pheny1] -1, 3-t hi azol - ¥l rac et‘de (23 ng, -0. 128" mml) in.
t he presence of NaH (7 ng, 0.291 I)|)u Nk @ |(5 0 nm.) to give 30 ng of
the product as an off-white solH,d; R 48 gpm DMSO-d6, 300 MHz) 1.08
(s, 9H), 3.17 (s, 3H), V\02010/1 2 % CT/I82010/000553 3.39 (s, 3H), 3.67
(s, 211), 5.32 (s, 2H), 6.22 (s, ;%H 7.35 7.85 (s, -1H),-.8..00 (s,
2H), 12.68 (br s, 1H); APCI-Ms (niz)3550. 20 [NH—it Exai nple -14- - N {443

' g ?1(:2,' 3:’%&%&1@ compotifd was! HEpRES Q&Q%&ﬂl@h@ Hd lgederar f)lQ)'C@(?lH!: “(R1fod A) by .

2, 4- di exo- (I)ulzll@ MQrmedaﬂWU(ﬁl BE 17V mohad] \31t2-2€ijrpxym+1v-|ﬁ4-dl R 4Strighlpeaphemyl)-i de

I The ti ar.ed or di o the gen ocedu

et nog ) biEataRselRter FEAHED S5ERHLH B2 sraendiort Vo @o He V48

2- br ono- N‘I{lﬂro[):’ln@r}dmm 0n4L(§>§w337mg of the product as an off—whlte solid; '"HNMR ~ -
trifl uoropropox;ﬁMhen 1, 3- th| azol -2-yl |l acetam de (160 ng, O. 334 mol ) in

t he preser@@pof BOcds 3% MBz)6567 GdiH), 3.40 dy, pHING-32 §s, LY. 28 ds,gil)e 730 ny

(m 2y 3o Ero3a ! 738 o, 1N QRPN GuuoR dd Ly 2

6.23 (s, 1H) 7.35 (s, 1H), 7.88 (s Eg(ba,pleagoo 8.08 (m 211), 12.71 (br s,
1H); APCl - M5 (mrz) 576.23 (MH). nple 15 N
{ 4-[ 3, 5- DiZH,- oPamgthys24- 4108104 Mqraﬂmmoﬂwmwbhéw;:mmdm piya¥c(d-[3-y1} - 2

1, 3-
di( nmet hyl - 2(,22{11%}}1}’1 mpfx)é) %’549 {]u?ro%enall] 2 %I—}ﬂl%zfrl r2(9f13ﬁc§taf“8? pyrim di n-5-yl)aceta
mde Cl s O (ELNNOCH2CH2CF2CF3 N HCI

. o (OmuiN OCH,CH(CH3),
41\ /

CH3
The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 1 (50 mg, 0.279 mmol) with 2-bromo-N-{4-[4-(2-methylpropoxy)-
3,S-diﬂuorophenyl]—1',3jthiazol-2'-yl}acetémide (135 mg, 0.334. mmol) in the presence of
NaH (10 mg, 0.416 mmol) in dry DMF (5.0. mL) to .give 45 mg-of the product as an off-
white solid; '"H NMR (8 ppm, 300 MHz, DMSO-ds) 0.98 (d, J = 6.9 Hz, 6H), 1.96-2.04
(m, IH), 3.17 (s, 3H), 3.33 (s, 3H), 3.91 (d, J = 6.3 Hz, 2H), 5.32 (s, 2H), 6.22 (s, 1H),
7.35 (s, 1H), 7.65 (d, J = 9.0 Hz, 2H), 7.77 (s, 1H), 12.68 (br s, 1H); APCI-MS (m/z)‘
504.11 (M+H)",

Example 7
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O N 6H3 The title conpound was prepared according to the general procedure
( Met hod |nglnterrred|ate1(50rrg 0.279 mmo

2- br ono- Q’?%ﬁgﬁﬁ&& chl oro- 4- IP}TT%EO%/OOOS&

(3, 3, 4, 4, 4- pent af | uor obut oxy) pheny1] -1, 3-t hirazol - 2-y1}acet ani de (176 ng,

0. 332 mml)\/ {4n[3t3q311hroe®ér(aencthyllhlaidxy)pﬂiemg] 103-h6GoRAYI ) 24 N3 diiyetByF2,45. 0 nl)
to give 58 f uct, as a f V\/nlteslld ' H I\/R(8 ppm DV5O-d6,
300 M) 2diggo 3%% ?{Fa glépi'?m[z%? Es‘ﬂyyf"@dﬁy v ac%*ﬁ)" €4.25-4.32 (m 211),
5.32 (s, 2H), 6.23 (s, 111)\735(5 1H),f7.88 (s, 803(s 2H) ,

12.70 (br s, 1H); ESI-M5-(m z) 62 w G Jj {443
_Chl or 0-5-f I uor o- 4- (2,2,2-tri®d up‘?&é’tmo phewai §3%h| azol 2-y1)

di rnet hyl- 2, 4-di oxo-1, 2, SHAQNé‘mh ¥'dr o- 5H-Ppyrrol o[ 3, 2-d] pyri mi di n-5-yfl acet
ani de WD 2010/ 109287PCT/ 1B261,6/-000553 Cl:0 N - “CH3' The title conpound vas
prepared according to the genggal pr ocedur e (Met hod A) by coupling
Intermediate 1 (33 ng, 0.184 mmdl) with 2-brono-N 1443-chl or o- 5-fl uor o- 4-
(2,2, 2- tr|Tlllamtle&bhtpnyr)cbIwamplépaiecBastdmrdmgiltoZhylgleﬁﬁelt plmcetﬁxré (Mettgpd ) B56 -

I h 0. 458 ). i
IR R AL B M N IR O EON R
:2),2{;) Mgz )2 3 ?rgétﬂi%%toxgi%lgn%]S-:f,%it?_ll)?azor?-%glz}:a%éls%éld(e(mﬂ 43&8& %13;3 4%m()%)lr_l)nsthé E%@‘I(C%
APCI - VB ( nefzyalB 466 08, OMsB)mmol) in dry DMF (5.0 mL) to give 75 mg of tHExaophat o An

1) N 144 ST spbp b EE Ga DUREfrdd SuRer e (/5 S il

acetam de 5 63 [z, 219), A\ LENEHGHNN T gsd rH§13 %z(%—@g{) tlgsd P”%O_Pﬁ‘% vas

prepared according to the genefal “proc ‘coupld ng”

| nt er medi aié2 (s, HO, P (D 1B7.97. 3o, )IPI\MIﬁB&ka)nbém($4HA}, 7.77 (s, 1H), 12.68 (br -~

(cycl oprop henyl] -1, 3-thi azol - 2-yl1}acet am de (135
my, 0. 334 ‘%ﬁ%ﬁaﬁﬁéiéé B Nats (16 ny, 0.666 nmol) in dry DVE (5.0

m.) to give 39 ng of the product as @&R@bfs-gvhite solid; 11-1 NWR (6 ppm

300 MHz, DVBO-d6) 0.24-0.30 (m 2H), 0.50-0.56 (m 2H), 1.15-1.21 (m 1H),
3.17 (s, 3IW[4-8.3PinsthyRr)pox3)- 975 QIﬂuowh%yﬂs} H3- thlzzgl 251}%(1@ dirgathgl)2,46. 23

(1? 1)211?0\P 10)?961 ?% 4- jlelt_%g)écﬁiggf Rm_rlgﬁ 0 3”& dfpl_}Drlmldm ; )adetaml 12.68 (hr E)S(arrpl e

18 2-(1, 3-Di met hyl- 2, 4-di oxo-1, 2, 3, 4-t et r ahydr o- 5H pyrrol o _
[32d]pyr|md|n5y1)N-{444 ("\ > (33 B
, 5-di fl uoropheny11-1, 3-t hi a&gl % E'B 0"Fi LN-1"N H3C. NN H ON
CH3 y
OJ\N
CH3

The title compound was prepared according to the general procedure (Method A) by

coupling Intermediate 1 (25 mg, 0.139 mmol) with 2-bromo-N-{4-[4-(2,2-
dimethylpropoxy)-3,5-difluorophenyl]-1,3-thiazol-2-yl}acetamide (70 mg, 0.167 mmol)
in the presence of NaH (8 mg, 0.333 mmol) in dry DMF (5.0 mL) to give 29 mg of the
product as an off-white solid; '"H NMR (& ppm, DMSO-d;, 300 MHz) 1.01 (s, 9H), 3.17
(s, 3H), 3.39 (s, 3H), 3.81 (s, 2H), 5.32 (s, 2H), 6.23 (s, 1H), 7.35 (s, 1H), 7.63 (s, 1H),
7.67 (s, 1H), 7.77 (s, 1H), 12.68 (brs, lH) APCI-MS (m/z) 518 10 [M+H]".

S Example 9.
2-(1,3-Dimethyl-2,4-dioxo-1,2,3,4-tetrahydro-5 H-pyrrolo[3,2-d]pyrimidin-5-yl)- V- {4-
[2,4-difluorophenyl-3-trifluoromethyl]-1,3-thiazol-2-yl }acetamide
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The title conpound was prepared according to the general procedure -(Method

A) by co rnedlate 1 (56 ng, 0.279 nrnol) wth - - {4-[4-
(eyetobuﬁ&bZPgVWQQS) 3-,'5-difltiore.Pfierryll:1-,3= th|§§3ﬁ£§H@Tm3 6. nici e
(139 ny; 6:334 mmol) in the presence of NaH (16 ng, 0. 666 mmol) in dry DWVF
(5.0 rnL) to give 44 ng of the product as a Bssolid; '14 NMR (8 ppm 300
MHz, DMSO d6) 1.82-1.90 (m 414) 2. 0092 oZH), 2:65-2:70 (m 1H), -
3.17 (s, 3H), 3.39 (s, 3H, 3]04 | qltﬂll 5.32 (s, 211), 6.20-6.26
(m 111), 7.34 (s, 1H),. 7.63 (d} "W ‘, b 214) 7.77 (s, 114), 12.67 (br
s, 1H; APC -M (niz) 516 11 (N% : o o Exanple
16 e CHB..}1”> I PR SR L

2-(1, 3- D net h 1 2, 4- dIOXO 1 2,3,4 tetrahydro 511-pyrrolo 3, d]pyr|n1d|n 5-.
y1)- N {44khe @i {Qe f@mpgu%tvgﬂsnggmgd 99conding ter they|general proce ure (Méthod A) by
or opheny1} The -
title conﬁ%&ﬁg %aéaéggﬁg?gﬁz ?ggﬂﬁgﬁt gpégﬁgﬁ%%’g‘?%ggng“gwgéﬁﬁﬁ A) by
coupl i ng |mtfleproeditlatie 18- t(ltbﬁoh@-yl}@caﬁﬂndmmmi migf 0.334 bmeroby M- fHk4gresence of '

| obut y d thi azol - 2-y1 acetani de (135 ng,

Lo R g e AR B it i

6 th 300

M—Ing \[/)ﬁ/scaé%% %Lghéjo gpgggg(igg:g%)sg@mmy PN <‘?}?‘°3 { @ %H?ZN%{R&S( 3?1&1 Q?E])(S 3. 17
(s, 311), ZHBE.26s, GH) 7.35.01H) 7.48-E56(8, Hi), 7296)(5, BIB3.2858.32h, 116),22.765,

it sl i G s

2-(1,3-D rnethyl , 4-di oxo- 1; 2, 3, 4-tg&éﬁm¥@00 5+prrro|o[3 2- d]pyrlnldln 5-

yl)-N-{4-
[3 5-di f1 UBr{é- [A@ammqrombuuommwyﬂll)dn@mwldedy% ﬂh@wz)ymza(ushmamw-z 4 I aceta
m de F3C- 6 The t e, Cco pared accordi ng to..
t he genera 0%}%%2%&? abwéP#Q&PX¥°@§£%8mﬁ? "Tﬂ?ﬁqﬁﬁgpﬁfe 1 (50 ny, 0.279

mmol ) with 2-brono- N {44442-

(trifluoronmethyl)benzyl oxyl pheny11- %ﬁmvfﬁ&QGE%- Ilacetanlde (170 ny,
0.335 mml) in the presence of indry DMF (5.)
.m) to give 35 ng of the prodY d*v%lte Sol i d; 1H NVR7(8 pf)th, 300

MHz, DVBO- d6) 3.17 (s, 3H): 33@(&, 11) 5.32 (s, 2H), 5.35 (s, 2H), 6.23
(s; 111), 735(5 111), 7. 65- 6(813(m 3H),- 7,84-7.80 (m 4H), 12.69 (br

s, 111); APCI-MS (mz) 606. 35- (M+
Exanpl e 2 1l'he title compotnd was prepared accordmg to- the general procedure (Method A) by

f) (h 3- 9 WU Al 142 n 625 80EALY Wil 2SN LB AnadBWkindkg)-n- 5- ¥
[ 3, 5-di f | Bo¥-dHUdophienylf]Bethtazet-Puyl Jabetamydeodt 25 mings riy3l0)3- thridd X i the preséhcy of
acetam de I\?aP?(I6 mg, 0.666 mmol) in dry DMF (5.0 mL) to give 20 mg of the product as an off-

white solid; 'H NMR (8 ppm, DMSO-ds, 300 MHz) 3.17 (s, 3H), 3.39 (s, 3H), 5.32 (s,

2H), 6.23 (s, 1H), 7.28 (t, / = 72.3 Hz, 1H), 7.35 (s, 1H), 7.79 (d, /= 9.6 Hz, 2H), 7.90 (s,

1H), 12.73 (br s, 1H); ESI-MS (m/z) 498.08 (M+H)".

Example 11
N-{4-[3,5-Difluoro-4-(2,2, 2 -trifluoroethoxy)phenyl]-1,3-thiazol-2-yl}-2-(1,3-dimethyl-

_2,4-d10x0-1,2,3,4-tetrahydr_o-5H-pyrrolo[3,2-d]pyrxmldm-S-yl)aceta_mxde _
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r NNCF3 - 0 AH3C.NNHO N aH3 The title conpound was prepared according

to the ge‘PﬁzﬁiO{]ﬁgzﬁedure (Method A) by coupling Interrregic%}l&o]m/g%%ﬁrrg

0. 184 brono- N-{4-[ 3, 5-di f| uor o- 444-

(trifluoromet hypbenzyl oxy) phenyl] -1, 3-thi azol - 2-yl}acetam de (112 ng, 0.221
mmol ) in tTHke prlesenpeund vMI-bréﬁaIedrgcccﬁdiﬂg&-omlg):nérﬁl grogediyE (Metkbdria) Byo
B0 ) SEoppling iiGyeat 3350 e i Bmah gy 2roma (PR balfuero i 2 55

E lsn / ;;’D 60? 1]¥_‘Q10170e171%x§1mheﬁ‘};]1p1 13 t?na%gr 7. X?}%gét%l&"@io n:tg (ﬁﬁ,’@( B'hw?) ln%JpréghceNS

- Fl uor o-'4- QﬁNﬁHlﬁ@locmg,t %90&)hmnty11)n ﬂjr)GDth(Saﬂ onls)2toygite 20 (g Bf- ﬂ@pmdm&tab)al

-2,4-di 1 2,3, 4- ro-5 r } I di am de Gs
0 o1 ol + N VA Rtk b s Sl b BOEMRERL (s Fre il ed ek B iy 1o
EES' gegme: f;L ZP’L‘??)?;W §. 3% jf'ipdeé)s OVIEBOYRSI QAT IOTRAL 9.72 € 401)19:83Qs232
trifl uoronﬁﬂhﬂﬁﬂé‘vi}ﬁl]lHl,,BSItMSa(M) 52()le1I(M:+é{)am de (107 ng, O. 279 ‘ol ) in '
the presence of NaH (13 ngy, 0.555 mTExQ l N/gzry DMF (5.0 nlL) to give 35 ng
of the product as an off-white soli P'RVR (5 ppm 300 MHz, DMBSO-d6) 2. 27

3 3 i-7. 91
Ersn 1::')') 7N—29{i [G$ Dﬁ‘lglbro -3- }S‘f@ iﬁlﬂu%l’@prolgbx%ﬁ) 11¥1]-3]31t)maz@l ijﬁ}z)zky)gfsdlgrs W) +

N-{ 4- [3- Z_I,%Idmm Y25 #4-tetra xdr®ﬁ%nyrddoﬁoz<ybpahmmﬁryﬂ)®etamléqol 2- yII - 2- (1
, 3-di net hyl- 2, 4-

d| oxo-1, 2, 3, 4- tetrahydro 5H—pyrro| rim-din-5-vyl )acetam de . Br 0.S
N. N OCH2CF3 H3C.NH 0.' N | j WOCHZCHZC F3 | v
H3C
CH3
The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 1 (30 mg, 0.167 mmol) with 2-bromo-N-{4-[3,5-difluoro-4-(3,3,3-
trifluoropropoxy)phenyl]-1,3-thiazol-2-yl}acetamide (89 mg, 0.200 mmol) in the
presence of NaH (10 mg, 0.416 mmol) in dry DMF (5.0 mL) to give 18 mg of the product
as a white solid; '"H NMR (3 ppm, DMSO-dg, 300 MHz): 2.73-2:84 (m, 2H), 3.17 (s,
3H), 3.39 (s, 3H); 4.32-4.38 (m, 2H), 5.32 (s;2H); 6.23 (s, 1H), 7.35.(s, 1H), 7.66 (s, 1H),
7.69 (s, 1H), 7.80 (s, 1H), 12.70 (br s, 1H); APCI-MS (m/z): 542.20 [M-H].
Example 13
N-{4-[3,5-Dichloro-4-(2,2-dimethylpropoxy)phenyl]-1,3-thiazol-2-yl}-2-(1,3-dimethyl-
2,4-dioxo-1,2,3,4-tetrahydro-5 H-pyrrolo{ 3,2-d]pyrimidin-5-yl)acetamide

Cl
0 SM
X OCH,C(CH
o XA )rocrucin;
H3C-N | N H Cl
Y
OJ\N

The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 1 (50 mg, 0.110 mmol) with 2-bromo-N-{4-[3,5-dichloro-4-(2,2-
dimethylpropoxy)phenyl]-1,3-thiazol-2-yl}acetamide (23 mg, 0.128 mmol) in the
presence of NaH (7 mg, 0.291 mmol) in dry DMF (5.0 mL) to give 30 mg of the product
as an off-white solid; '"H NMR (8 ppm, DMSO-ds, 300 MHz) 1.08 (s, 9H), 3.17 (s, 3H),



6113 The title conpound was prepared according to the general procedure

( Met hod ng Internediate 1 (50 ny, 0.279 mmoD i

2- br ono- Q’?%@%?’%ﬁo 4-(2,2,2- pErtbifoonsss
trifluoroethoxy)phenyl]-1, 3-thiazol-2-yllacetam de (158 ng, 0.333 mmol) in

t he presengddas, IRHH3 (6IQs, niﬂ) 6.3216, mﬁple)zz (s, dHy, DS ({, 3 H), 7B} (5,0 H) 80039, ny.

ST B S G o URAR 20 005 ()

7.30-7.38 (m 2H) ;- 7.69 (s; 1H) .. 89EZ;%§pl(arf‘4 lH) 8 17 (m -1H), 12 65 (br
s, 1H); APCl -Ms (m‘z) 572. 27 -( MHH) +
Exanpl e 24N-{4-[3,5-Dichloro-4-(3,3,3- trxﬂuoropropoxy)phenyl] 1 3 thlazol 2- yl} 2 (l 3- dlmethyl-

N% %142 g P 4fdllox%r 92% éggetrah)(ljc]rg%wgyr‘? 8&0}( %}p%/%%)qgm%-yl’)ace ami g Olv 2 yl)

trimethyl-2, 4-di oxo-1, 2, 3, 4-tetrahydro-5H pymrol of 3, 2- d]pyrlmdln 5 yl)acet .
amide Gs Or\i' N H3C. NN H | CH3 ONLt X%?
u

(ﬂé@l—l@ The title conpound was
prepared according to the gener wCed ho% A) by coupling o
Intermediate 2 (50 ng, 0.25 3% thzbr%rm N-{444- (2, 2-

di met hyl propoxy) - 3, 5-di f | uor gph ]-1,3-thiazol -2-yl} acetam de (130 ny,
0.310 mml) in the presence of daH (15 ng, 0.625 mmol) in dry DMF (5.0 ni)
to give 55 ng of the product as a white solid; "HNWR (5 ppm 300 Mz,
DVSO- d6) 1Tl tifls ,coppdiind HaR GHr¢mred3 kfjcording 7o (the gBhﬁral Brodddurs (MaHijod B) 89 (s,

s e oy literaiedfs T k30 bles @ 278 mep g itk 2-brofio> - {4303, 5 tlehlofo-4- 3533 )

Exanpl e 25tr1ﬂuoropropox%/)phenyl] 1,3-thiazol 2-yl}acetam1de 160 mg, 0.334 mmol) in _the
N-{442,4-Difluoro-3-1rifl uor onet hyl %pheny }- -thiaZol -2-y11-2-(1, 3

, 6-tri met hyrésepcetof NaldX b6 mg20.866 mmed rradryd?MFE(E‘rOpyL) tmlg)vef 30 pi2- d]tlpwpnodum n- 5
-yh)acetamde O B ANMR 5 DNS8 d, 56 Mriz) 2.85-2.92 (m, 2H), 3.17 (s, 3H),
3.39 (s, 3H), 4.18-4.23 (m, 2H), 5.32 (s, 2H), 6.23 (s, 1H), 7.35 (s, 1H), 7.88 (s, 1H),
8.00-8.08 (m, 2H), 12.71 (br s-, 1H); APCI-MS (m/z) 576.23 (M+H)". |
| | ' Exarﬁple' 15 | |
N-{ 4-[3,5’-Dichlor0'-4-(3,3',4,4,44pentaﬂuorobut0xy)phenyl]-1 ,3-thiazol-2-yl}-2-(1,3-
dimethyl-2,4-dioxo-1,2,3,4-tetrahydro-5 H-pyrrolo[3,2-d]pyrimidin-5-yl)acetamide

0O SN :
4 —OCH>CH,CF,CF
o NA}‘Q 2CHoCF,CF3
H3C-N |N H Cl
/
OJ\I\II
CH3

The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 1 (50 mg, 0.279 mmol) with 2-bromo-N-{4-[3,5-dichloro-4-
(3,3,4,4,4-pentafluorobutoxy)phenyl]-1,3-thiazol-2-yl }acetamide (176 mg, 0.332 mmol)
in the presence of NaH (16 mg, 0.666 mmol) in dry DMF (5.0 mL)‘to give 58 mg of the
product as an off-white solid; '"H NMR (d ppm, DMSO-d;, 300 MHz) 2.80-2.86 (m, 2H),
3.17 (s, 3H), 3.39 (s, 3H), 4.25-4.32 (m,' 2H), 5.32 (s, 2H), 6.23 (s, 1H), 7.35 (s, ‘lH), 7.88
(s, 1H), 8.03 (s, 2H), 12.70 (br s, 1H); ESI-MS (m/z) 626.18 (M+H)".
o Example 16

N- {4-[3-Chloro-S-ﬂuor0-4-(2,2,2-triﬂuo’roethoxy)phenyl]- 1,3-thiazol-2-yl}-2-(1,3-
dimethyl-2,4-dioxo-1,2,3,4-tetrahydro-S H-pyrrolo[3,2-d]pyrimidin-5-yl)acetamide

-50 -



The title conpound was prepared according to the general procedure (Method

2‘) b%ngowblfﬁ%”ﬂgﬁ?; Fﬁg'rgt 2_2 (50 ng, 0.258 nmol) with PCT/IB2010/000553

trifluoronethyl)phenyl]-1,3-thiazol -2-yl}acetam de (124 gy, 0.310 nmmol) in

t he presence of NaH (15 ng, 0.625 mmol) in drfy EMF (5.0 nL) to give 35 ny

of the product as a white solid; ' ;@ _,h; Q@ M1z, -DMSO-d6) 2. 27 (s,
iy,

31-1), 3.16 (s, 31-1), -3.34 ; ZFD % 07 (s, 1H), 7.47-7.57
(m 1H), 7.66 (s, 1H), 8.28-" % r 12.90 (br s, 1H): (APCI- VB (i 2).
514. 08 (M+H) . Exanpl e: 26- N44- ( ~“me I - f | uor o- 4- (2 2,2-tri -

f1 uor oet hoxy) phenyl)-1, 3- thlazolf% yl] 2-(1, 3, trlnethylz 4-d

i oxo-1, 2, 3, 4-tetrahydro- S%prrrolo[S -.d].pyri mi di n-5-ypacet anide Os 0 (NN N
H3CNN H CHBhatie coaimpaRd V«aﬂanrmect atdoadivg ipshe geners! pmp@rredlvlmm d)ry to

the gener al, BIRESHUSANELT ) GYsE RRNS Ul SHEARS. Py Zrib A% Mionc2s 258

nmol ) with

trifluor oe(tzthcﬁ)mxrtﬁwﬂ()xyi;p&nmtmq{laz& wlp&etamaqm Jrﬁé UIJ56 Qm%@ mele) i n
the presence of NaH (16 75 mmol) in dry DMF (5 glve 60

of t he prodeencas! IélaWHéﬁngI‘hS& mme)) NWY(I%MIBF{%O rsbbtq\we lbmfd § pdpg (s

1) 771 (g 3 8 NI il DSk g R i Habll )

54;1 55 l(lvmgm (cgwmve{zzzwﬂsﬁee—r] %‘I@'GJZBJ@S}'KH?UW& B, 5-89-7.51 ¢@f sRhanya) - 1, 3
-t hi azol - trimet

oxo-1, 2, 3(brﬁéﬁﬂaﬁ@ﬁﬁﬂﬂgﬂm69ﬁ4@p%1§+§Dd]pyr|nldln 5-yl }acetanide 0-S -
Or "NH3ICNNHO.),NCH3 The title ¢ % was prepared accordi ng to the
general " procedure (Method ‘A) by coup |ng'9 nternedi ate-2 (50 ny, 0::258:

rnmol ) wi thy( 123-1D1mlafmyN-2{44dhéxo 1,2,3,4-tetrahydro-5 H-pyrrolo[3,2-d]pyrimidin-5-yl)-N-{4- [4—
Cyclobutylnethoxy 5- dlfluorop enyl]-1.3-1hiazol -2- yIIacetarnlde (129 ny,
0. 308 ol (FY§'APERYMsde- @ﬂumnxwél h-thigzed sy laediamids dry DVF (5.0 i)
to give 65 ntg of the product as an off- white solid; 11-1 NVMR (8 ppm 300

MHz, DMBO-d6) 1.82-1.88 (m 4H), 2. omzs J(gH) 2. 26 (s 3H), 2. 65-2. 70
(m 1H), 3.17 (s, 3H), 3.33 (s, N 5.33(s, 2H),

6.06 (s, 1H), 7.63 (d, J= 8. 7%y H7 77(§ 1H) 12 71(br s, 1H;

APCI - VB (n12) 530. 16 ( M+H) +. 28 N- {443

- Chl oro- 4- (2, 2- d|nethylpropoxy)-SéﬁJuorophenyl]-1,3 -thiazol-2-y 1] },3,6-

The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 1 (50 mg, 0279 mmol) with 2-bromo-N-{4-[4-
(cyclopropylmethoxy)-3,5-difluorophenyl]-1,3-thiazol-2-yl }acetamide (135 mg, 0.334
mmol) in the presence of NaH (16 mg, 0.666 mmol) in dry DMF (5.0 mL) to give 39 mg
of the product as an off-white solid; 'H NMR (8 ppm, 300 MHz, DMSO-dg) 0.24-0.30
(m, 2H), 0.50-0.56 (m, 2H), 1.15-1.21 (m, 1H), 3.17 (s, 3H), 3.39 (5, 3H), 3.97 (d, J=7.5
Hz, 2H), 5.32 (s, 2H), 6.23 (s, 2H), 7.35 (s, 1H), 7.60-7.66 (m, 2H) 7.77 (s, 1H), 12.68
(br s, 1H); APCI-MS (m/z) 502.13 (M+H)".
Example 18

2-(1,3-Dimethyl-2,4-dioxo-1,2,3,4-tetrahydro-5 H-pyrrolo[3,2-d)pyrimidin-5-yl)-N-{4-[4-
(cyclobutylmethoxy)-3,5-difluorophenyl}-1,3-thiazol-2-yl}acetamide
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trimethyl-2, 4-di oxo-1, 2, 3, 4-tetrahydro-5H pyrrolo [3, 2-d]

pyrim din- mdeOSO\INOCI—|2C(CI—I3)3 H3CN CH3 O N T tIe
conpound%(/g X@?@g@?ed according to the general procedurggﬁg%oﬂggﬁog
coupling Internediate 2 (50 ng, 0.258 mol) with

2- br ono- N- THel 8itle Koarpoudd (v%,sZprepared according to- the - genefal procedure (Method A) by

di met hyl pro 5-fl uorophenyl 3th| 01-2 1}acetam de .(135 0310
ol ) ?/npt?fg‘pm%s hpigmggia np(/lgﬁ}rg r?rm|n§/m1}>1ﬁ dpgih 'Dlv%b(f@ne-l\gi 4o

gi ve 7? g c%lotaﬁ?lnwt%%sh ﬁﬁﬁ%%}ih%@f?@ fazokh gl\f%&%mm%ml_q)l 535/5%7%610 33910

MHz) - 1
5.33 (s, 21H)n01)6m0176 psertriof NaH06imga).¢6h mﬁid)) 1n112y DME i65.03nL )i, give. 44 mg

exchan eabl D20);~-ESI - ! 548.71:
Exanpl o i blodutad white soid; T NMIR T8 Bpmaioh Wit DMSO-dey 1. 82-1:90 (m; 411),

I\F{4 [3, 5-sloehlowr @, 41622 85 3 FR{AVILEY 99%&’)%‘3@%]@ Lid; hlrazp) e, My k3g- (1,3
t rldrret hy1- @, 2Hdi6cXe6.26 21‘{113114) 134 éshWHDolg]—Ecpyr:r &Vd{ﬁzgl-)d] @Yll(?arﬁHjj t2.67 ﬁlﬁacet a
m de Cl T und was prepared according to the
gener al proéég&g%%%)%éby@ggﬂgol ng Internediate 2 (50 ng, O. 258 nmol )
W th 2-brono-N- {443, 5-di chl oro-4-(2, gxam e 19°

di met hyl pr opoxy) phenyl1] -1, 3-t hi.azol - 2-yl 1 acet am de (140 ng, O. 310 mmol ) in
the present6l.dDimaty-28-digxo-d, 23375-t¢tfﬂljb’9ir0r5H®b’5r0WQ(ﬁﬁp)ﬁlnnld)n Sy DeNVv8-[70 ny

of t he pro 300. MHz) . 1..08 (s
227( s 9‘%&8‘”@%@"’("%’ t3%rﬁ?‘gi“@g%pé‘e?%wgﬁ%‘”gp%%%ﬂ%e 5.33 (s, 2H), -

6 07 (s,. 1H), 7.85 (s, 1H), 8.00 (s, H) 12¢i73 (br s; 1H, exchangeabte

with D20) ESI-M5 (m z) 564. 22(I\/HrH) o S

Exanpl e 30 N N ' :

N-{ 4] 3- Chl or o-5-fl uoro-4-(2, 2*354\1@ uor oet hoXly) pheny1] - 1, 3-t hi azol - 2-y1J1-

2-(1, 3, 6- oA

trimethyl -2, 4-di oxo-1, 2, 3, 4- tetramgdro 5H pyrrol o[ 3, 2-d] pyri m di n-5-yl ) acet

am de 0SO OCH CFS i)r\rjN H3C.NN HCI CH3 N The title conpound was

prepared adotitds ﬁgnpwltmwage‘mqmmd prcoudingte tijdvisereoal prpedainre (MpthiodgA) by

(3.5 ot v prelfi enBys iy 15 0. 0, 5255 Pkl Afitae 4 Pgrard-bPhT0"

mml ) in t(bﬁl&fﬁﬁﬂi&%x?f3|§adﬂclﬁléﬁ)pﬂﬁiylplg7t§1aﬁm M}b&btﬁﬁwe%ﬁ Mg)301 0
give 65 ng of the product as a white solid; -NMVR ( O d6, 300

MHz) 2.26 r‘(ngo 31p.|}he pyesegeg of Ng}:lq)(16glgg@ 608, mrgpi)) in dr}gﬁl\/(Fq(S (gm_L)go ZivieAS 1BR) |,
o onangsart e profludi st ot e’ sdips Tt AR Bk 508 Mz, BasDra T 90-1.99
(m, 4H), 2.04-2.10 (m, 2H), 2.72- 280(m 1H), 3.17 (s, 3H), 3.39 (s, 3H), 4.00 (d, /= 6.3
Hz, 2H), 5.32 (s, 2H), 6.22 (s, 1H), 7.36 (s, 1H), 7.85 (s, 1H), 8.00 (s, 2H), 12.68 (br s,
IH) ESI-MS (m/z) 548 15 (M+H)".
Example 20 :
- 2-(1,3-Dimethyl-2,4-dioxo-1,2,3,4-tetrahydro-5H-pyrrolo[3,2-d]pyrimidin-5-yl)-N- {4
[3,5-difluoro-4-[2-(trifluoromethyl)benzyloxy]phenyl)-1,3-thiazol-2-yl }acetamide
O
CH3 |
| The title compound- was prepared -according to- the géner’a‘l procedure (Method A) by
coupling Intermediate 1 (50 mg, 0.279 mmol) with 2-bromo-N-{4-[4-[2-
(trifluoromethyl)benzyloxy]phenyl]-1,3-thiazol-2-yl}acetamide (170 mg, 0.3‘35 mmol) in
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Exampl e 31 N-{444-(2, 2- D net hyl propoxy) - 3-fl uoropheny11- 1, 3-t hi azol - 2-y1
-2-(1, 3, ri 2,4- dioxo-1,2,3,4-tetrahydro- 5H py

,2-d] pyri &“W’@%‘J’) acet am de OS OV OCH2C( CH3) 3 H3C, N HE’S%Z"[&?@““?% title
corrpound was prepared according to the general procedure -(Method A) by

coupl i ng | diecpresticatioé NaH @0 g, 0.012 hEnolyoh )drw\DMlF 25 branptd\eive 44442 02 the

di met hyl 3-f| 11: 1, 3-t hi azol t am de (124 0. 310
ol ) ¢ RESBHLoRe BRI MBI p@nls%§8rMHrZ> Div;s&d?mm%ésu@ dheo

S oo LSRR T Sk N (oI, 95
2H), 5. 32 (m 41211 2.68 (B7s, ( H); APTI-MB @2z) 606.35(\8+H) 'Hz , - .59 (s, H)
7.65-7.75 (m 2H), 12.77 (br s, 1H ‘exchangeable with D20) APCI-IVB (mz)-
514.16 (MrH). WO 2010/ 109287PCT/||32@3X_®IP968?5153 N-{ 4=

[ 3- Chl or64z((232bmeaw1@y4 BRBY3 RhERM M {fpf&ml@[%% %]?zéx}(ﬁﬁdm B4 G-

6-trirnethyl- di oxo-1, 2, 3; 44et r ahydr o- -

24 pyriiii [3d- d;fﬁloy(j_)l [ét{&tfbwrcdnethyl)ben@ﬂﬁxil]lphextyll l,é thxamﬂpbyndcmmldpr epar ed
according to the general pr ocedure (Method A) by coupling Internediate 2

(50 ng, 0.258 mmol) with.2-brono- N—d4§3§ zé%r 4- (2, 2- :
di met hyl pr opoxy) pheny1j - 1 3-thi @zorl)L % él ng, D.308 mml) in
t he presence of NaH(lSrrgHﬁt 5mmml) in f 0 nL) to give 85 Pig
of the product as a white solid NVR (8 ppm DMSO d6, 300 MHz): 1.04 (s,
9H), 2.27 (s,- 3H), 3.- 17(5,03 , 3.36 (s, 3H), 3.76 (s, 2H), 5.32 (s,.” .~
2H), 6.07 (s, 1H), 7.19 (d, J=8.3%7 Hz, 1H), 7.62 (s, 1H), 7.82°(d,”J = 8.4

Hz, 1 7 itle:co repared a 1 . ; -
(i 2) H)530 g%ﬁtﬂé Hpound vk Prépired acdlling 6 RO YRALLE E@g%r%@thﬁ 5&} gyb

N15- ( 4- br omw&egi)lnyer@cdmtazbl(ﬁm&lo 284 1uBob - with rebioyio-; (4-(0i odiGlubro24-34-4- t et

cra The ¢ THUasRuRRe SR Sl R S Q@%mlﬁﬁ g
Met hod A) theypr NYal 4. 2 EmédndiPth i
(2 br o(r)m NZLtS yp4@§égfgo{r)mgﬁenmyg‘?%oxaz@sl 3&& %pg?e?g/[m ﬁo 111 gﬂlé DS m%ofnt%al) in

the preseneieduft axa-whis sohyl; ' H. YR (hropi, BH0 Mk DN/MS(Q}dO ki) ’(s,df@; 93948 ng

T i e >3%%98“7%3é@ 0 Ty

7 72 (d, J1Z68(bF sHEH), BY-MJ (B2) 666.19eM8HY". Hz, 2H) , 11 56 (br s,
exchangeabl e with D20); ESI-Ms (nfz) 472.08 (M+H)+ -
Exanpl e 34 Example 22

N-{443, 5- [Wf[h 49! Madto Q%ri%lhglio%ttm&% 9801)(:}/-)(}9%”)@1);1] % ("1}’ 3t€tI rlmeQLyIZZ ¥ %i}oxo-24l 3,7

-trinmethyl-
2, 4- di oxo-112.3,483tetalriro-3hiychreol S 2Pp¥)pl ehidid- 2yl deanidd di n- 5- ypacet am de

The title compound was prepared accordmg to the general procedure (Method A) by
coupling Intermediate 2 (45 mg, 0.232 mmol) with' 2-bromo- N—{4 [3-fluoro-4-
trifluoromethylphenyl]-1,3-thiazol-2-yl }acetamide (107 mg, 0.279 mmol) in the presence
of NaH (13 mg, 0.555 mmol) in dry DMF (5.0 mL) to give 35 mg of the product as an
off-white solid; 'H NMR (8 ppm, 300 MHz, DMSO-de) 2.27 (s, 3H), 3.17 (s, 3H), 3.36 (s,
3H), 5.34 (s, 2H), 6.07 (s, 1H), 7.85-7.91 (m 1H), 7.94-8.05 (m, 3H), 12.82 (br s, 1H),
ESI-MS (m/z) 496.23 (M+H)".

Example 23
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WO 2010/ 109287PCT/ 1B2010/ 000553 F - OCH2C(CH3) 3 The title conpound was

pr epar ed C i to the general procedure (Method A i
|nternedi‘§§é8£°%(’§%7ng, 0.258 mmol) with 2-brom)-N-1443,%yjaﬁg#)ﬁ@?@g?-(&2-
di met hyl propoxy) pheny1] -1, 3-t hi azol - 2--yl} acet am de (1130 ng, 0.310 mmol ) in
t he pr esenye{4of3-Blathd- 4—':'(2;2@, trﬁ]u’&?&thﬂ@)pﬁem)ﬂ] (IiBYthBh’El 125'1}024”(1-)3 digeiye 475 g -

of the product as_a olid; " DVBO- d6 300 MHz) 1.01 (s,
9H), 2.29 {igxod3 436%1%150 513’Hl)yrr0§>[%y§ fﬂgyrlrmﬂb‘n 5‘3%96%@1 ©H), 5.25 (s, 2H),
7.12 (s, 1H), 7.63 (d, J. = 9.6. Hz, 7.76 &S, 12.63 (br -s; 1H,

exchangeabl-e w t'h D20),; ESI-N5 (rﬂz)05> AL &M Hé Exarrple 35 N—{ 443 EEE
-Fl uoro-4-(trifl uoromat hprhenyI lo- g‘(&*mhl oPEYSfp| . S
-2-(1,3,7-trinmethyl-2,4- di okbch% H4-t et r ahydr o- 5H—pyrro|o

[ 3, 2-d] pyri m din-5- yI)acetamd 1\1) N ON The title conmpound was
prepared caHcc3H3ocrding to the gener al procedure (Method A) by coupling
Internmediate 3 (50 ng, 0.258 nmol) *with 2-brono- N-{4-[3-fl uoro-4-

(trifl uoroftet hyle cohgoyid -\ﬂas3prbbarect@be02d1yg }taahé aohetal plotedurg, (MEetROAN®Y ) in

of t he. pr GBIGRTIPEE L 600 dbe: FERMETE) iy SN 30RO .o (<

3H), 3.16 3
3y, 1791 Totdhody it StleeoRe 2ok sanfid sk 067 ahhn gy ReA0 (m

(M 1-1)-. of NaH (10 mg, 0.416 - mmol) in dry DMF (5Bxariptte g8ée 30 mg of the product as a
|2d|( Z Er ;)?S)wl]ﬁ'te soqldn.elj—;[wl\%[Rz('ﬁllppgr{ %08 N}sz SM%O 35 f‘ﬁ’?r %H?H3_ g)g %PI?[}QF(c?]prr im
N-{ 443, 5- di glugy i), (52322(sd2g?td12§ R mpﬁyjdolﬂgg)(;“]’ Qg{)37 g@k@zﬁbhgw 17}’%0&‘ ani de

(21-"N cH3 Br The titi e conpound Wwas prepared accord ing t gener
procedur e (Hle8HddmA) Hhyl ZaughirisntH); PET M8 i(atz SA2.230Mril).0. 193 mol ) with
2-brono- N-1413, 5-di fl uoro-4-(2, 2- 24 S o '
di met hy! pr opoxy) phenyl f - 4-, 31- t hi azoF*®"R/§#4acet arni de (97 ing, 0.232 1
maol ) in yhe4ps sSeierdi- MHI fodth Ry HRe |3)Lth'iéi6¥2 2(p441L)-to

gi vel40 ny 01? ?he fr oduct (as 611 mly{ﬂé@psofyﬁﬁ nﬂ{@ J|c;)9|£|}),’r5n ( DVSO- d6, 300

MHz) 1.01 trigetios,4-dioxg(ls2,3 3-tefyrahygdras TH{pyrrobiif 2- (ﬁpmm(chn Sojacesmdie (s, 214),
7.54 (s, 1H), 7.63 (d, ..J = 9.3 Hz, 2H) 7680 (s, -1H), 12.70 (br s, 1H,
exchangeabl e Wth D20); ESI-M (rdﬁ 5 (M Hr . A

- Exanpl e 37 OCH,C(CHg)3

2-(7-Brono-1, 3-di met hyl- 2, 454 L, 12 3 4-t et rahydro-5H-pyrrol o[ 3, 2-d] pyrim

idin-5-y1)- N {443 %C'ﬁ

-fluoro-4-(trifluoronethyl )phen(ygﬁ] 1, 3-thi azol - 2-yl | acet am de
The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 2. (50 mg, 0.258 mmol) with 2-bromo-N-{4-[4-(2,2-
dimethylpropoxy)-3,5-difluorophenyl]-1,3-thiazol-2-yl}acetamide (130 mg, 0.310 mmol)
in the pfesence of NaH (15 mg, 0.625 mmol) in dry DMF (5.0 mL) to give 55 mg of the
product as a white solid; 'H NMR (& ppm, 300 MHz, DMSO-ds) 1.01 (s, 9H), 2.26 (s,
3H), 3.17 (s, 3H), 3.34 (s, 3H), 3.80 (s, 2H), 5.33 (s, 2H), 6.07 (s, 1H), 7.63 (s, 1H), 7.66
(s, 1H), 7.77 (s, 1H), 12.74 (br s, 1H); ESI-MS (m/z) 532.24 (M+H)".

Example 25

N-{4-[2,4-Difluoro-3-trifluoromethyl)phenyl]-1,3-thiazol-2-yl}-2-(1,3,6-trimethyl-2,4-
dioxo-1,2,3,4-tetrahydro- 5H~pyrrolo[3 2-d]pyrimidin-5- yl)acetamlde
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The title conmpound was prepared according to the general procedure (Method
2‘) b%ﬁgowékﬁgnlpp‘%g;ge? ate 4 (50 ng, 0.193 mmol) with PCT/IB2010/000553
(trifluoronethyl)phenyl]-1, 3-thiazol -2- yll .acetamde. (89 ng, 0.232 mmol) in
the presence of NaH (11 ng, 0.289 mml) in dr ‘PFE (5.0 nL) to give 50 ny
of the product as a white solid; ‘11- 1-. FDIVISOd6 300 MHz) 3.17
(s, 3H), 3.68 (s, 3H), 5.33(5;'.;‘" 5% Ns, 7.87 (d, J = 7.8 Hz,
1H), 7.91-8.02 (m 3H), 12.79 (- d 'AOH exchangeabl e wth D20); APCI-I\/S
(m2z) 560 12 (M+H) +. Exanple 38 | '
{4-[ 3- Fl uor o- 4- (trlfluororrethyl)phemyg] 1, 3-thi: azol 2- yll 2-{7-

[ (di met hyl am no) net hy11- 1, 3-di met hyl-2 2, 4-dioxo-1,2,3 -

, 4- t et r ahy dP® 18leLgopnosnd was, mepaip@)wwmmgntosthwgea@rek arficgéure (I\@th@—IM(@-B) 2

s & LApBETRAMIGAIRE JPr8pahed odBEoRHN iy S AR0S o) pR-BRREHLS

2- br ono- N&ﬂl{oﬁorﬁéthlﬂbmreéyl] 1, 3 -thiazol-2-yl}acetamide (124 mg, 0310 mmol) -in the
(tnfluororrethyl%{lg&{}yll- thlazo . 2-yl}acet 203 mol |n

0.
t he presenB¥&Sdre 1d° (§2§5’®m ity RME - ) °4g‘®e gg_)m& of §e pEodyg

of the pro Al (s

311), 3. 17QQ(J§%§§E?‘W%§N?Q g‘f—‘?’ ovde!rqil 1\3@@6{6%?3(??%3 g%lvl\s%‘z‘)’ SRk )

(s, h3H) g$529H0 sjh342® 2Hb 241)7((3,, 1H)—|)7 4727868:1{)]11-{);:1)7 68KB,, 112 8|83-’8 -§.88 (6, IHI)L

exchangeabl e th D20 +. Exanple 39

N-{4-[ 3-Fl %?QV)M(MS(U#} f"fﬂ%r%ﬁf’ﬁﬁ)l%lﬂﬁér{mml 3-t hi azol - 2-y11-2--{7-

[ (di met hyl ami no) net hyl ] -1, 3-di net hylEg dipgxo-1, 2, 3, 4-tetrahydro-511-pyrro

| o[ 3, 2- 4pyrimdin-5-yllacetam de . l?NHBC NHONCHZN(CHB)Z :
N-[4-(3,5-Difluoro-4-(2,2,2- trlﬂuoroethoxy)phenyl) 1,3-thiazol-2-yl]-2-(1,3,6-trimethyl-

2,4-dioxo-1,2,3,4-tetrahydro-5 H-pyrrolo[ 3,2-d]pyrimidin-5-yl)acetamide

The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 2 (50 mg, 0.258 mmol) with 2-bromo-N-{4-(3,5-difluoro-4-(2,2,2-
trifluoroethoxy)phenyl)-1,3-thiazol-2-yl}acetamide (133 mg, 0.308 mmol) in the presence
of NaH (16 mg, 0.375 mmol) in dry DMF (5.0 mL) to give 60 mg of the product as a
white solid; '"H NMR (& ppm, 300 MHz, DMSO-ds) 2.26 (s, 3H), 3.16 (s, 3H), 3.34 (s,
3H), 4:80-4:90"(m, 2H); 5.33 (s, 2H), 6.07 (s, 1H), 7.71 (d, /= 9.3 Hz, 2H) 7.83 (s, lH)
12.75 (br s, 1H); ESI-MS (m/z) 544.55 (M+H)".
~ Example 27 »

N-[4-(4-Cyclobutylmethoxy-3,5-difluorophenyl)-1,3-thiazol-2-yl}-2-(1,3,6-trimethyl-2,4-
dioxo-1,2,3,4-tetrahydro-5H-pyrrolo[3,2-d]pyrimidin-5-yhacetamide



CH3 OCH2C(OHB8) 3 The title conpound was prepared according to the general
procedur&lé%g{%l%ﬁs ) by coupling Internediate 5 (50 ny, PgTﬁ&%lmsgs wth

2- brono uor o- 4-
(trifluoronethyl)phenyl]-1,3-thiazol -2- yl | acet anmi-de (106 ng, 0. 253 nol ) in

the presentTke titleNairhffobld Woas Prefated A& ding Nodihy @N&a( Drddedin: (Myigida)3 1Y
of the product. as a white soljid; 11- 1--NI\/R5($88 -DVBO-d6, 300 MHz) 01
(s, 9H), 2cotpliag slnfgrmediale; (%5 (543 mg, 343 Zﬂnoavewltéppédﬂvﬁlf’w r{H‘i"duaI

P e cxgpfianitls.si Mhppedihy ughof 2vigianfal? (D M- &
APCl - NB ( mip)ol 5if5he presdtice)of NaEk@rhe . 0457 Nnri{ody in. dry DMF (5 0 mL) o give 65 mg.

3-Fl 4- th | henyl 1,3-thi |
L et 2 e JAFANES o 2 oft Vs, s, T NMRoamm 308 Ml DM droL 8IS 1 ol o

3,2- d o Thent o r aggordin
'Eo t he Lgﬁnlrlam} p?oo?;a%é%éﬁ gg?rﬂ %ﬁe/(&) BEI?/ %%ﬁgfﬁ)ﬁgpl ntérrred Sp ﬁPg %g@ §E{S’ °
(()t 181?I mol §.10ud, h7—2616rld>zr(2-H\)-§§3 Ks’32ﬂl)|bﬁ)®©(sﬁH) 7?3 (da] t(;;é{z 2H)07 ;72(4? 1H)I )

rifluoro ny - acet am de’ ny, no in
the pr esengﬂ%’ pﬁk fiﬁ@%dm%gﬁﬁé%)/fym «dry DVF (5.0 nL) to give 50 ng
of the product as a white solid; ' H NVR,{878PM DVBO-d6, 300 MHz) 0.96 (t,

J =6.9 Hz, 6H, 2.47-2.53 (m 4H, overlapped with residual DVSO peak),
3.17 (s, SNI){4 -[3-:Gdoxos4- (Z,B-I)d,lm&hYl@rc(wxmemrdweﬂﬁlm1310932817216}11])}425121031@/ 000553

2x<2:ga§1;eabtf gke\%?ﬁﬁ %f}éof‘bés%l et ﬁéet(amy%o %%‘Pyg‘g}({[WFﬁ]Wr”E%gﬁg @)a&ita’ﬂ-‘{e 4- [ 3

-Fl uoro-4-(trifluoronethyl)phenyl]-1, 3 th| azol -2-y11-2-(1,3

, 7-trimethyl-2,4- dioxo 2,347te(tﬁ &yfcqj)o[ZB
-d] pyri m di n-5-ypacet am de nle c ound vva§3pr epared according to
the general procedure (Mt hid- upling'Internediate 7 (80 ng, 0.318 .

rrm)l) wi th 443-fl uoro- 4- (trlcg% nmethyl ) pheny1] - 1, 3-t hi azol - 2- am ne (84
ng, 0.318 mml) in the presencectf EDCI hydrochl oride (74 ny, 0.381 mmol),
HOBt (13 : 096 rrrml and DVAP (4 0.032 nmol ) in 1, 2-dichl oroet hane
(4 m) to%%tﬂsfomow e ?R@&ﬁic@ccagig 15 tofthe wanaral proredire (Mefavr AB bpm -

DI\/BO de,

6.35 (s. 1M & ll}{lgéz 5é§’%%dé£?m %mé g)%ég f“bm% W‘ﬁ%} bI{é)i“é)han  3infbtotedta, 22DQ0)
iAPCI - M5 ( rdxm):thajzaﬁo;xﬁ(yomﬂﬂ)ofop}‘lénﬁlﬂmthh&b&ol\&{ﬂ}a(c&;aﬁnddj IBISF]mgl’ 0- 340((;1&181-)% met hy
r opox Z0 trinet 2, 4-di oxo-2,3
Pt ) BRE Blestict o LS B, 37 Pk MEAS L dhicis 75 e B 11 o

d d { I t
compound %%@@8?3?@@%%063@%% Gl PIRPRANA.4EL DR P b
444- ( 2, 2- dithe3 A{I(Rr3dDOXPH (S 35L) 3vs (su@HQmBl@sliHl 6307 (31 BARI7-72-28% (v, THLS Ny

0. 398 mol a0 the resence ydrochl oride (91 ,0.475 mol ), HOBt
(16 ng, O. 1?1&? B )}Pe?ﬁﬂh'@l%ﬂb‘(ﬂ"t 208’%%[ /3 Y4812, (Mngi)chl or oet hane (5
m.) to give 40 ng of the product as mnﬁjlgzg\,hlte SO|Id 11-1-NWMR (8 ppm

DVSO- d6, 300- MHz) 1.01 (s, 9H), 3.21 (s, 3H), 3.73 (s, 3H), 3.80 (s,
51-1), 3.98{¢43.52phlow-B882,2<limatkylproposphelyl B £3%hBizélz2- yHH)2 (18,87 (s, 1H),

12.53 (br Rinefhy 1—2§1X&g%l Q,ef?A ?et%ydro%%—?%)yrrgl%ﬁ 5_/5 djéyrlm dm %/])%getémlde .

0 s7
0 HLNJQN OCH,C(CHs)3
G- N)d/\N/ng “
)\ / 3

The title compound lwas-pre"pare'd according to the general procedure (Method A) by
coupling Intermediate 2 (50 mg, 0.258 mmol) with 2-bromo-N-{4-[3,5-dichloro-4-(2,2-
dimethylpropoxy)phenyl]-1,3-thiazol-2-yl}acetamide (140 mg, 0.310 mmol) in the
presence of NaH (15 mg, 0.375 mmol) in dry DMF (5.0 mL) to give 70 mg of the product

-56-



WD 2010/ 109287PCT/ 1 B2010/ 000553 Exanpl e 43

Il\l-mlailhgllz Lk;vgz]:) 01711%52873 (trifluoronet hyI ) phenyl1] -1, 3-thi az%'c-TﬁBélojig‘/O(ﬁ)sé 1,3, 7-tr

di oxo-2, 3, 4, 7-t et rahydr o- 1H pyrrol 0[2 3-d] pyri m din-5-yDacetarnide F CF3 S

H3C, ) H ON ad\ oe ebiR: TheNMR k&ppmmms@a\;\aﬁ)omﬂwn@@ (acmy avy(st 93, e17
general procedure (I\/bt hod coupling Internediate 100 ny, 0. 398

mol ) W th(543121)43-%ﬁ {9, dbb.o3: Q% (% t2rH)f ISGér(&r%ﬂWIOﬂdheH;{Ml&S { H)a%00 (R 28 ne
111 : d. 91 0.-475
(oo ol 2Tl B SSETAS I ESERR (teEt Ay, OO o 0478

1, 2-di chl or oet hane (5 rrL) to gl ve 35EREmpI fg3t)he product as an off Wmte
solid; 11-1-N sé DVSO-d6, 300 MHz) 3. (1 y 0 3.73 (s, 3H), 3.81
(s, 3H), 3&%%‘ hl?ff ?L)ﬂuo'@ &2, trlﬁmmetﬁlosx)pbaw Bis3- tblagoir%yl]iﬂy(l 8632 (q,
27 6.8 M, irbidiny1 52-Bbxb 02,5 4-1irhny RS SATASANS, zggggrp@?&ﬁ 5T lfidd™ 2)

514.09 (IVH—|)
N-{4{3,5 leluoro4(2 2, 2tr|fluoroeth0xy) ny11- 1, 3-t hi azol - 2-y1)-
‘OCH;CFy

-2-(1,3,7-trinethyl-
pyr| md| n- 5- yDacet am de H3C

2, 4- di oxo- 2, 347tetrahydro-]tg-|- och)\[”Q
0O NN ICH3 CI—|3 The title conp qu chy epared accor di ng to. t he general

procedure (Method B) by couplldé‘ errredl ate 7 (100 nmg, 0.398 nmol) with
443, 5-di fl uoro-4-(2,2, 2- trlfluoﬂdethoxy)phenyll 1,3-thiazot=2-amne (123

, 0.398 t h hydrochloride (9 47

HoBt (16 ﬁmb?lafénwa%w VBRI plE oS RS B S‘ro% g WiiioRs Bhane
(5 n) to cgiu)ziﬁ‘ngﬂlté%daﬁaté ae(sprxﬂgitmizssaﬁm@d)) wﬂth mom) NO wc}{]}ér()lS HM%%o(ﬁ ppm
DVBO- d6, 300 MHz) 3.21 (s, 311) 3733 an 2H)
4.85 (q, J2=2.3tr woetW)p}@nzﬂ 163 thiazq)- -yi}esgta(rdde 0139 glgao 0 mm;ol) m g (s
é)lj) nplz S réghcéof Tl‘ﬂ'l (?3‘81@36%%‘%%01%& &y%&i‘“ '(5 %%L% g(nrng ég mg 0 tﬁe p1(0M+ct

N44- ( 4- ISQiQLﬂwhlpd'lﬁﬂMl)HjNﬁﬁd'&WQ'BW&G,ZOOMﬁZ)h 6 I(th)yi-m \5\? 31{)036534 5,6
, 7- tetrahydro-2Hp razoI03 5p%/rlmdln pacet am de Os
N-CH3 N 8/3H)484(g z2H) 3 (s, 2H)607s1H)780790(m 3H), 1275(br

s, 1H, exchangeable-with -D,0); ESI-MS (m/z) 560.10 (M+H)".

b

Example 31
N-{4-[4-(2,2-Dimethylpropoxy)-3-fluorophenyl}-1,3-thiazol-2-y1}-2-(1,3,6-trimethyl-2 4-
dioxo-1,2,3,4-tetrahydro-5H-pyrrolo[3,2-d]pyrimidin-5-yl)acetamide

. 0O S
JQ‘\B—QOCHZC(CHQ;;
0] XL” N

The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 2 (50 mg, 0.258 mmol) with 2-bromo-N-{4-[4-(2,2-
dimethylpropoxy)-3-fluorophenyl}-1,3-thiazol-2-yl}acetamide (124 mg, 0.310 mmol) in
the presence of NaH (15 mg, 0.375 mmol) in dry DMF (5.0 mL) to give 55 mg of the
product as a white solid; 'H.NMR ® p'pm, DMSO-dg, 300 MHz) 1.06 (s, 9H), 2.26 (s,
3H), 3.17 (s, 3H), 3.36 (s, 3H), 3.75 (s, 2H), 5.32 (s, 2H), 6.07 (s, lH) 722 (t,J=8.4 Hz,
1H), 7.59 (s, 1H), 7.65-7.75 (m, 2H), 12.77 (br s, 1H, exchangeable with D,0); APCI-MS
(m/z) 514.16 (M+H)".
Example 32



6H3 CH2CH(CH3) 2 The title conpound was prepared according to the general
procedure_(Nethod B) by coupling Interrredl ate 8 (200 ny 793 mml) with
4-(4- |sob‘ﬁ§)fpﬂwg%§i) 1, 3-thiazol-2- amne (183 ng, O. 79?‘?%%‘510’?‘?‘?5?%
presence of - EDCl hydr ochl ori de (181 ng, 0.952 mmol-),- HOBt- (32 ngy, 0.238
mmol ) and BVAR[I-Bhfrévd:(2Q-Q#RityiRbposyhpieni i, pmlm’o@@tﬁmqm% fFinethpl-Bive 32
ng of the product as a white solid;. 11-1 NVR (300 Mz, CDC13): 6 0.90 (d, J
= 6.6 Hz, 6Kp;1.234deirghydmp- 5H59Y1r0#|z[3 2oipyrimidin-Sedaceipyiides. 50" (s, 3H), 3.99
(s, 3H), 4.16 (s, 2H), - 7.08 (s, o648~ J=-7.8 Hz,--2H), 7.74 (d, J =
8.4, 2H), 11.11 (br s, 1H; APCIO I\/BHL‘\IIJ&L,?’I_@CBBT:(@W-D+

Exarrpl e 46 . . HgC.
N-[ 4- (4-Chl orophenyl) 1, 3 th| aiol# -9!13] 2- (2 5 7- trlrrethyl 4, 6-di oxo-4,5, 6,
7-tetrahydr o2H pyrazol of 3, 4- dPpYri mi-di n- 3-yDacetanide H3C. N 6H3 Os NN
N-CH3 The title conmpound was prcépared according to the general -procedure
(Met hod B) coulln Lnt ernedi ate 8 250 0.992 mol.) with

4- (4-chl orEEB%é 150mp Sdng ifas BIFDsE &ﬁ?‘ﬁé‘“@z@st ﬁggeneraggwcmpwﬁﬁh%é\) by
presence 0Ofq jp,yé}ﬁ,@ Obi 0 ML

mol ) and- P gila A gﬁ 6%2802@% r?;li:rng Wgﬁg%bgor aet h%ﬁ@o%}g&%?(t% gl ve
35 ng of tﬁ@q@h)dm@pDX)émal]oHﬂwmqlé Wohdethmida - a12&mg3000anM@

3.16 (s, 31-1 ( ,,384 )

5 r oegietbes 3 RaH Qapie Pags oy SPunPpn o Sy (04§ B pﬁq@yct
APCI - VB (i) whftS sO: (MR (5 Bbm (BT 009 AL daym)ghem(g,l 311% 317
,3-thiazol -2-y11-2-(2,5 ,7 -trinmethyl-4 0Xx0-4 ",

dr o- 2H- pyr &z8Ha 3.36 4s, By Bi76i(eli 2HB 5)8|2)(’§céHaznﬁ o2 (s, ThD, 7i191(é Loerfbilin lms

't or modi at 824300 /8,857 To5 T o FOur R (a bl (e PBpGb, St es R it 1, 3-
t hi azol - 2- pEONAKGIMSBY2)B83328 (Mwpd)). i n the presence of EDCI hydrochl ori de

(182 Pig, 0.951 nmol), HOBt (32 ng, 0.237 mmol) and DVAP (9.6 ng, 0.079
mmol) in 1,2- dichloroethane (7.9 mlﬁx%mplglﬁe 13.4 ng of the product as an

o e R g RO o PRy il kiiia SURE

= 7.8, 2H)pyrﬂ010[332 gyrimidids) y)RP@idS (nf z): 479.08 ( M-H) +.

Exanpl e 48

N-{443- (Trifl uoronet hyl ) pheny1] -1, W 2-(2,5, 7-trimethyl-4; 6-di
Apyr i

0Xx0-4,5,6,7- tetrahydro- 2H—pyra,g@l di n- 3-ypacetamde 0 S O (NN
H3C. N O N NN-CH3 CH3 /CH3

O N l
CH3
The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 2 (50 mg, 0258 mmol) with 2:bromo-N-[5-(4-
bromophenyl)isoxazol-3-yl]Jacetamide (111 mg, 0.310 mmol) in the presence of NaH (15
mg, 0.375 mmol) in dry DMF (5.0 mL) to give 40 mg of the product as a white solid; 'H-
NMR (& ppm, DMSO-ds, 300 MHz) 2.26 (s, 3H), 3.18 (s, 3H), 3.34 (s, 3H), 5.27 (s, 2H),
6.05 (s, 1H), 7.35 (s, 1H), 7.72 (d, J = 8.7 Hz, 2H), 7.82 (d, J = 8.7 Hz, 2H), 11.56 (br s,
1H, exchangeable with D,0); ESI-MS (m/z) 472.08 (M+H)".
, Example 34

N-{4-[3,5-Difluoro-4-(2,2-dimethylpropoxy)phenyl]-1,3-thiazol-2-yl }-2-(1,3,7-trimethyl-
2,4-dioxo-1,2,3,4-tetrahydro-5 H-pyrrolo[3,2-d}pyrimidin-5-yl)acetamide

-58 -



The title conmpound was prepared according to the general procedure (Method
B) by coupling Internmediate 8 (250 ng, 0.992 mol) with

443-(tri f‘ﬁﬁ&?%ﬁg‘?%l ) phenyl] -1, 3- thiazol-2-am ne (243 %Tllﬁz%gﬁooﬁ??ol) in
the presence of EDCl hydrochl oride (228 ng, 1.190 mml), HOBt (40 ny, 0.297
mml ). and DMAP (12.12 ng, 0.099 mmol ) in:1, 28 -di chl oroethane (8 m) to give
75 mg of the product as an -of f - whlt s% L '-%Cﬂi (300 WHz, DWVMSO-do): 8
3.17 (s, 3H), 3.37 (s, » 138 '40 770(s 2H), 7.91
(s, 1H), 8.23-8.29 (m 2H) ton T1HE APCI-I\/S(rrIz) 479.09 (MtH) +.
Exanpl e 49 N-1443-(Trifl uorong )phenyl] 1, 3-thi azol - 2-yl |
-2-(2,5,7-trimethyl-4, 6-di oxo4, 5H6C17'3tetrahydro 2Hpyrazolo [3, 4-4

pyrim din cetam d H3C. N 6E1 OS N CH3

compound wig FSE p%?r“é‘%?uélgc‘ﬁ?sdl"i‘?aarf" lj‘&nté?r the %“S@éd’ﬂ?cégt‘%{]“ﬂﬂgo‘gﬁ%bv
coupling | g4 dhet@edate2) Qz%%i"m | With 2L Bromo:N- {4- 3,5-diftugro-4-

4-1 3- (trlflu%llggmthoxy)ghenssl f'3- t hi g{g‘gl 12 am rcl)(rano' %[ | uom grrnol)
in the predemikylpopenop Wd]rb&hhlemldeyl(}a®lanmrg¢ 03952ngmﬂ|3)lp Hml)(mz thieg,

| hi h
i ve 14 myPsiRd Nak et S AP e AME G a0 e SR o Bbeogbt | °
63. 48 (s, & white30lid; S‘H &NIR 5515%9 DMS%%)soo‘lM}ée(mls(%ldl?{_g 27291§ %g) 324

7.42(t, J 8.1 Hz, 1H), (mz):
495-. 06 ( MsHPH), 3.59 (s, 3H) 380 (s; 2H) 5.25-(s, 2H); 7.12 (X&hpl6350; J = 9.6 Hz, 2H),

EI: %47( 2t gt R’Z%dr mp{fa@zﬁfo ]i{f‘%‘% ?%)(Z;%l%lg}? %J?Zﬁ))gﬁﬁ’av;%@)éﬁ}&hygl@éﬁ?ﬂ IC—)l)?(,CC): 4, R

N NN -CH3 0O 61-13 The title conpoquamp}g 3@r epared according to the
general procedure (Method B) by coupli g I nternedi ate 8 (250 m% 0.992
mol ) wi t WA B-Hueror4-(isflopreaaihyphemyl}-hi3athiszob2- yb}niﬁé,3(72txmqﬂgy -24-992 mol )

0. 297 ot 3 Oned DA T ipy S ARl Aty s JBEaR £ octbane (101

to give 60 rrg of the product as an offMM?%g@gp 11-1 NWR (300 M—Iz, V

DVSO-d6): 63.17 (s, 3H), 3.37 (s, . , 4.40 (s, 2H), 7.23 (t,

J= 8.4 Hz, 1H), 7.39 (t, J- 9.0%x , 7.52Ffs, 1H), 8.06 (q, J-87Hz,

1H), 12.76 (br s, 111); APCI-I\/B(gahi(, 447 08 (MtH) +. . _ -
CH; CH3

The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 3 (50 mg, 0.258 mmol) with 2-bromo-N-{4-[3-fluoro-4-
(trifluoromethyl)phenyl]-1,3-thiazol-2-yl}acetamide (119 mg, 0.310 mmol) in the
presence of NaH (15 mg, 0.375 mm‘ol) in'dry DMF (5.0 mL) to give 90 mg of the product
as a white solid; 'H-NMR (8 ppm, DMSO-ds, 300 MHz) 2.29 (s, 3H), 3.16 (s, 3H), 3.59
(s, 3H), 5.26 (s, 2H), 7.12 (s, 1H), 7.82-8.00 (m, 4H), 12.71 (br s, 1H, exchangeable with
D;0); APCI-MS (m/z) 494.30 (M-H)". ‘

Example 36
2-(7-Bromo-1,3-dimethyl-2,4-dioxo-1,2,3,4-tetrahydro-5 H-pyrrolo[3,2-d]pyrimidin-5-yl)-
N-{4-[3,5-difluoro-4-(2,2-dimethylpropoxy)phenyl]-1,3-thiazol-2-yl }acetamide

F

2 SN OCHC(CH)V
RL”JQN CHC(CH3)s

. CHg Br n - , A
The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 4 (50 mg, 0.193 mmol) with 2-bromo-N-{4-[3,5-difluoro-4-(2,2-

-59.-



Exanpl e 51 N44-(3,4-Di fluorophenyl)-1, 3-thiazol-2-yl11

-2-(2,5,7-1.ri 4, 6-di oxo-4,5,6,7- tetrahydro-2H py

, 4-d] pyri &OWIIQQ%%I )acetanide The title conpound was pﬁ)gﬁkgodg@@éadi ng to
the general procedure (Method B)- by -coupling Internediate 8 (250-ng, ‘0.992 -
ol ) W t hdédndiBylgropoky)pheroppEBNHipzdl; Byl hdctanide 2{97anmge ((231) ﬂimol}) 1992hemml )

th h drochlorl e 228
bn297em%?§r%§%§e%ﬁd&ga(cﬁ n%@ Ondg? ramg 9n( Mrﬁgﬁ Olm@ t%gwrﬁﬁe%%@mﬁ@rq%t m)

to e 26 0

DIVB%I \éa) ag¥ §ﬁ)‘§te %QI?%’?%W é&g%’?’( ?%%91)%33; @5@?4525 qé)lli)](,}’ %sz\tlgﬁ(é‘% W6 23
(d, 1=9.0 fsleHJ,H) 80 (s, @H)( 4,323, 27H§ T, (s2i), 76D 1d, (B 91HHZ, 28), 7086 ks, -1$1),
]éi;)rriﬂ nglzliv% %br S, 1H4§x7chgr?gea£/l+ w1th D;0); ESI-MS (m/z) 594.17 (M-H)".

N44- (3, 5-Di fl uorophenyl)-1, 3-thiazol gg5\% %’.ﬂe - (2,5, 7-trimethyl-4, 6 di oxo- 4,
6, 7- tetrahydro- 2H-pyrazo|o [3,4-d]pyri |n 3 -yl)acetam de. CE - (N1 H3C N
0 N CH3 aH3(Hieompill, ?eduwmﬂ-dwa@ 2.8 gatewehyaloa-6 Hepymop 0 [6, 2 dipyjenidini-yl)-

procedure t B |at 50 0.992 mml) wth
4- (3, 5-di fW% @pﬁé"ﬁ%}i‘)&ﬂﬁ ﬁ’gBP-‘? ﬁ@a%oé%&iﬁet%?ééz mol) in the
presence of EDCI hydrochl ori de (228 ngo HOBt (40 ngy,. 0.297
mol ) and DMAP (12.12 ng, 0.099 mmol )/ikn*\lq, 2 |%'T?I oroethane (10 nl) to
give 36 ng of the product as ar%yf itte solidk 11-1 NVR (300 MHz,
DVBO-d6): 8 3.17 (s, 3H), 3.36 (sh 34, 3.85 (s, 311), 4.40 (s, 211), 7.23
(d, J= 9.0 Hz, 1H), 7.61 (d, 1= 7050,trgzsr 2H), 7.91 (s, 1H), 12.79 (br s, 1H);
APCI -MB (i z) 447.00 (M+H)+ Exanpl e 53

N- { 444- Fl ubneotige (cpmpbhmﬂ)rvmmrhpdrgcplaeawdh}xg 1tp 3ht lpenael pReydire IMeathade AN VY- 4, 6-

one rac, nieufee “HHERE R B W 1) embbon ”‘&agorm-é{éifi%%é“eﬁoﬁﬁng:
to the genghrﬂﬂlorﬁﬁ@ﬁ@g?ﬁ@lyﬁ]wgh&%(ﬁh &%ﬁhb@@ %t@w?mrﬁém&hé%%&em

0.992 mol 444-11 uoro-3- (trifluoronethy enyl] -1, 3-t hi azol - 2- ani ne

(260 mg, oofgféwr(ﬁbln)g,uorﬂ&%@nmibgemeDMF écﬁ:mlwdrgmmﬁ@mgjef (tr28odust a3.a190
mol ), e ( 9
1, 2-di chl OY’V '?ﬁéﬁg ?018% P%mgP%QQ‘?@gOO &ﬁﬁﬁé @g@dgﬁg ggggo %pf g\kﬁl(ﬁ’e
solid; 11-FgNMRsE 3901 Miz7. 8’@'\(6,0.}(15)788H§, 1%),($01302 (3; 37)($2.78Hbr S- B2, (S,
exchangeable with D,0); APCI-MS (m/z) 560.12 (M+H)".
Example 38
N-{4-[3-Fluoro-4-(trifluoromethyl)phenyl]-1 ,3-thiazol-2-y1}-2-{7- _
~ [(dimethylamino)methyl}-1;3-dimethyl-2 4-dioxo-1,2,3,4-tetrahydro-SH-pyrrolo[3,2-
d}pyrimidin-5-yl}acetamide '
o S
0 Ay
N N H F
A
|, CHoN(CHga);
H3

0

The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 5 (40 mg, 0.169 mmol) with 2-bromo-N-{4-[3-fluoro-4-
(trifluoromethyl)phenyl]-1,3-thiazol-2-yl }acetamide (77 mg, 0.203 mmol) in the presence
of NaH (10 mg, 0.250 mmol) in dry DMF (4.0 mL) to give 35 mg of the product as a
white solid; '"H-NMR (8 ppm, DMSO-ds, 300 MHz) 2.15 (s, 3H), 3.17 (s, 3H), 3.32 (s,
2H, overlapped with residual DMSO peak), 3.71 (s, 3H), 5.29 (s, 2H), 7.24 (s, 1H), 7.86-
8.01 (m, 4H), 12.84 (br s, 1H, exchangeable with D,0); ESI-MS (m/z) 539.12 (M+H)".
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3H),4.39 (s, 2H), 7.62(t, J= 9.0 Hz, 1H), 7.88 (s 1H),8.24-8.30 (m 2H),
12.80 (br APClI - M5 (mz) 497.05 (MFH)-

Exanpl e S‘Xaﬁﬁwl_p(’%zslz'l uoro-4-trifluoronethyl phenyl) 1, 3- tﬁﬂ%%“l%’“‘{?i? 2-(2,5
, 7-trinmethyl-4, 6-di oxo4, 5, 6, 7-tetrahydro-2H pyrazolo [3

,4-d] pyrimdin-3-yl)acetamde Os O HBC NCN H3 0 Na H 3 The title
corrpound was prepared according to the general procedure (Method B) by
coupling Internediate 8 (250 ng, O. 9@Za@?ﬁ{§| with 4-(3-fluoro-4-

trifl 992 - | th

pr esence of EOG Tyt sona %ﬁa‘f@@%n@"l%ﬁf&%ﬁmﬁﬁm (40 Ty, 0. 207

mol ) and [Rthd2mimp)meh@Qa ,3ntihdthylr2, 4-dbxoel 2 Bldoreaehyiros H-Pyrblaf3)2-t 0 give
80 ng of t?ﬁyﬁ 311§7it¥1 S ‘an ff white solid; 11-1. NWR (300 MHz, DMSO-d6): 8

3.17 (s, aceﬁwes%(s 3H), 4.40 (s, 2H), 7.86-8.05 (m
411), 12.84 (br s, lH) ESI - M5 (rﬂz) S497 09F(MFH)

Exanple 55 -

N- 14- [ 2- Fl uor o- 3 (trlfluoro th I)p’ﬁa ] SOPH?CéCF('?Ih 2-y11-2-(2,5,7-trinet
hyl -4, 6- dioxo-4,5 ,6,7-tetra 2B pyrazoFfo[B :

, 4-d] pyri mdi n- 3- ypacet am de JhQ-tftl e conpound was prepared according to
the general procedure (Method B hy‘b@w@)lzl ng Internediate 8 (250 ng, 0.992
mmol) with 4-[2-fluoro-3- (trif u%)romathyl)phenyl] 1, 3-thi-azol - 2-am ne (260

, 0.992 1 I
. 5 ngl,?@gl)lgbd%nir?ggrllcg)f“gﬁ m&f a&@%nﬁﬁgrtﬁs@eﬁéws@@&ﬁe MWetod! 29 yymo! ) .

1, 2- di chl ot@¥@HpanEErIEdig $ o(3 vieg39.24g ofnmohe \pﬂbdafbﬁoras-]\émﬂ{)}-ﬂumét-e

1 A W RIS Gt Sl i R b

8.33 (t, Jpresenbe bENaHHK)5 mk20835 @hthols in d@ﬂ)MF&B@I mMptd give 30 476ARe pMahaﬁ
WO 2010/ 109287PCT/ 1B2010/ 000553 Exa

N- 1442- FI udsrdwhite solid) HdﬂWe(ﬁhmny plag&ﬁde,ﬁog MHiza2 61 (2- %H);Lzzé((z BD73t!7i met h
I SR R WA LRGP RED sl 6 i ooty
528 (s, 2H), 7.24 (s, TH), 7.65 (d, J = 9.6 Hz, 2H), 7.76 (s, 1H), 12.66 (br s, 1H, -
exchangeable with D,0); APCI-MS (m/z) 575.02 (M+H)". '

Example 40

N-{4-[3-Fluoro-4-(trifluoromethyl)phenyl}-1,3-thiazol-2-yl}-2-{7-
[(diethylamino)methyl]-1,3-dimethyl-2,4-dioxo-1,2,3,4-tetrahydro-5 H-pyrrolo[3,2-

22 CF
. o) I/IL A}_Q- 3

CHZN(CH,CH3),

d]pyrimidin-5-yl}acetamide

CHy
The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 6 (50 ‘mg, 0.189 mmol) with 2-bromo-N-{4-[3-fluoro-4-
(trifluoromethyl)pheny]]-1,3-thiazbl-2—yl}acetémide (86 mg, 0.224 mmol) in the presence
of NaH (11 mg, 0.250 mmol) in dry DMF (5.0 mL) to give 50 mg of the product as a
white solid; '"H-NMR (& ppm, DMSO-ds, 300 MHz) 0.96 (t, J = 6.9 Hz, 6H), 2.47-2.53
(m, 4H, overlapped with residual DMSO peak), 3.17 (s, 3H), 3.50 (s, 2H), 3.75 (s, 3H),
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01-13 The title conmpound was prepared according to the general procedure

( Met hod Ilnglnterrredlate8(250rrg 0.992 mml) wth

412-Fl uor‘%fofxm?]to? 871 uor onet hyl ) phenyl] -1, 3-t hi azol - 2- ampﬁi/n@%w()%? 0.992
mol) in the presence of EDCI - hydrochtoride (228 ng, 1:.190 -nmol), HOBt (40

mgj 0.297 Fadi(, 2 7DVAR, (HR msoz@&iam}):?i%a (brls; 2|H gxmh@$wg?gg?ﬁh

to gIV uCt as an o I'te sol|

DVBO- d6) : ESQWP),S%Q&_@B (s 3H), 3.85 (5, 3H), 4.41 (s, 2H),
7.70-7.86 (m 3H) 7.26 (t, J= 7.8 Hpglblg12.85 (br s, 1H); APCI-MS (ni2)
497.09 (MrH)+. Exanple 57 N '
{4-]2-Fl uONO{45[3(Ifluomkﬁﬁrldmetdn}eﬂlpﬂmhymy]l]-lﬁahtaholazgl}-2—(yBJ7 tr1methy1 24~

-2-(2,5,7- h t rahydr.o- 2H |
[ 3, 21 d] pyr ﬂ%‘ %}98533’89 @Yﬁﬁ@?%g‘émera Yr%%ﬁ%m rignge title

conpound was pr epared accor d| ng to the gen procedure (Method B) by
coupling Internediate 8 (250 c 0099 t#3412-f | uor o- 5-
(trifluoronmethyl)phenyll-1, 3-t -*étm ne (260 ng, 0.992 nmol) in the
presence of EDCI hydrochl oride (&Qﬁ , 1.190 nmmol ), HOBt (40 ny, 0.297
mol ) and DVAP (12.12 ng, 0.099 mmpl H;n 1, 2 di chl oroethane (10 m) to give
80 ng of the product as an off- whi t'® solid; 'H NWR (300 MHz, DvsO-d6): 8
3.17 (s, 3H), 3.37 (s, 3H, 3.85 (s, 3H, 440(s 2H) , 756765(m1H)
7.72 (s, 1T—l)€ titte zgnpoRmd (rays pIH)afeCBa@@r@ngmo (thg gthdral m‘bcadhré HMeshodl B)- by

QP{CI4 [N?I? I(:rglﬂ)éimé i gnQerh ﬁl;%%rrez hy(§bhega] - 4348 ¢ nigpeh - Wit F{fMRos-28

-2-(2,5,7- (trﬁﬂluﬂfbﬂﬁythyﬂpﬁenyl] 1,3-thiazol-2-amine (84 mg, 0.318 mmol) in the presence of
d| 0x0-4,5, 6, 7-tetrahydro- 2H—pyrazo| o[ 3, 4-d yrlmdln 3-yl)acetam de The

title conmfddnbhydrechipege(“imee 8cdimgobo (38 rreg.d-09 ouealhped @M%Aﬁdé B)

(L1 or o Rors EREGIT 1248 then® 9 IR rdle S TOMAEY ¥ ampoffie
presence oi/thDEdhdbyHrNMRl cﬂp;ﬁiﬁ‘ DRAD-ag, 30D. 1\11912 1)(s KBt3. tﬂ@s GBL) 938894,
mol ) and DVAP in 1,2 dichloroethane (8 m) to give 12

ng of the ¥Podd t(Sagﬂét Q/\N (% 2351 7232 -81004 (AR 3@0521\/@2 s, IbHIS@(d@)lge@leSWM (s,
3H), 3. 3615559) g;,g%l\g%,gg @6%%@4 @239 (s, 2H) 7.61 (t, J = 9.9 Hz, 1H),

7.82 (s, 1 78 (br s, 1H); APCI-MS (n12) 513. 11
(MtH) f Exarrpl e 50 N 443 -F - Example 42
| uor o-4-(t

l.u tho e 113th|azol 1), 7-tr
di oxo- 4, 5% 17(%3 gﬁ r%@ﬁl— W?‘g yigraporRphenyd) bﬁrt};’@?@r%ﬁ %7(1),%%&1%1*% s 0
(NN H3C. N2,4-d10xo-2',\§,@7|3teﬁ:’aﬂy'd%-1H—pyrrolo[2 3- d]pyrlmldm -5-yl)acetamide

0 S7
JTCL J\N OCHzC(CHa)s
CH3 o

The title compound was prepared according to the general procedure (Method B) by
coupling Intermediate 7 (100 mg, 0.398 mmol) with 4-[4-(2,2-dimethylpropoxy)-3,5-
difluorophenyl]-1,3-thiazol-2-amine (118 mg, 0.398 mmol) in the presence of EDCI |
hydrochloride (91 mg, 0.475 mmol), HOBt (16 mg, 0.118 mmol) and DMAP (4 mg,
0.032 mmol) in 1,2-dich]oroethaqe (5 mL) to give 40 -mg of the product as an off white
solid; '"H-NMR (& ppm, DMSO-d;, 300-MHz) 1.01 (s, 9H), .3.21 (s, 3H), 3.73 (s, 3H),
3.80 (s, SH), 3.93 (s, 2H), 6.35 (s, lH),'7.64 (d, /= 9.6 Hz, 2H), 7.67 (s, 1H), 12.53 (br s,
1H, exchangeable with D;0); ESI-MS (m/z) 532.24 (M+H)".
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aFi 3 The title corrpound was prepared according to the general procedure

( Met hod ‘%, ﬁ 2'%IlngIntermedlate8(200rrg 0. 793 mmﬁzr wth

4-13-fluo 810 1@? /f 1 uor onet hoxy) pheny1] -1 t hi azol - HEZO(I%QWS?T"Q, 0.793
mmol) in the presence of EDC hydr,qc_hl_,o_m_de_h(,181 rrg, 0.952 mml ), HOBt (32
my, -0.238 nmmol ) and DVAP (9.6 ng, - 0. GRAmpreNd) . i , 2 dichloroethane (8 m)

to give 16 rrg%of the product as a white solid; 11 1 NVR (300 WMHz, CDCl13): 6
3. 49, 3.50N Psl2.60jilugrog(tptuorgmethylphenylk 1,3 dhjpzol2-18-2-61,3, 7 tuimethyl-2A4-7. 35

(m 1H), ( 48 (br's, 1H;
ESI - VB (mgﬁ’;‘oz%g}s“gé&(ﬁzﬁf” “@2”0? 6‘@#&"‘@521"%“&%&0 3-(tri.

fl uor onet hoxy) phenyl1] -1, 3-thi azol 2-y1l1-2- (2 R, FFerimet hyl-4, 6- di ox
0-4,5, 6, 7-tetrahydr o- 2H pyrazol o[ 3, 4 dipy i Wi :|3 yl)acetamde 0O S NN
H3C, NHOC F3 N CH3 0 }NCN aff ‘h*ﬂe | e ‘conpound was prepared
according to the general .procedur eV (e hod B) by coupling Internmediate 8
(250 ng, 0.992 nrnol) with 444-flafoR043-
(trifluoronethoxy)phenyl]-1, 3-t.hi azé),h Hzamine (275 ng, 0.992 rnnol) in the
presence of EDCI hydrochl oride (228 rrg, 1.190 mmmol ), HOBt (40 ng, 0.2'97

S0y o, RAEGE LonhRuf® el DR Ridorhecdo 0 G SROBAN Stk 4 &' 5°
3.17 (s, 3tduplig 36In(smedide, 3. 851((08 n$g4) 04989 Iﬁﬁmol)zH)wuh7 &1[2ng1ﬂinoro 8.7
Hz, 1H), -8.07 12.78 (br s, Cl-M5 (nlz)

513. 11 (m%lﬁuorewawgf?)ehwllml 3{thta2<|31;13 ermrfei Udd onet é%i/)nrsobfmulw optsemsel f

-1,3-thiaz 6

di oxo-4, 5, l’%bg? {hlro gﬁlogﬁé (%H%ébazlergl %F?DAH(ﬁBt ?l' 158 r?OQea{‘ ’ 1\(’]1@1) (4 The

E) itle clorrpmg;lwel Oﬂ\hmxzolézpmﬂg}jc(hgglgmaﬂhm (tsanLha) gl?aasahgwaﬁe@W®c( A@ﬁmﬁ‘ B)
couplin nt er nedl at e

424 ( d:of | U%P ﬁ‘ox%-NéARf(ﬁ @Bﬂbﬁﬂ@ﬁ(})ﬂ& 1O%Mfﬁz)a3z%1 (823&1}1 hé3 ((2538{):1@ 810(5.992.

rrm)l) int 0 (40
T, 0. 297 TS) AR AR (Fo b ) (b oot byt fo3 G4t ol Brolihdn 1o
m) to gi vir 40 Higxdfanpéeblpwit UB0) aAES RNISOfH/z)vaisi09 (SOHIY; 11 1 NMR (300 Miz;
DVSO-d6): 8 3.17 (s, 3H), 3.37 (s, 3H), 385(s 3H), 4.39 (s, 2H), 7.29
(t, J=72.9 Hz, 1H), 7.45 (t, J-84Hz 7.78 (s, 2H), 7.86-7.92 (m
1H), 12.77 (br s, 1H); ESI-I\/B(n12) M+H) +. Exanmple 62 N
{4[ 2, 3-di t| uoro- 4-(tr|fluororrethyl)p yﬁ?%Sthlazol 2-y11-2-(2,5,7-trine
thyl-4, 6- Mii6:3-54D8lueror4 (2L amibiomeidxpyphaayl-,3-thiazol-2-yl}-2-(1,3,7-trimethyl-

[ 3, 4-4pyri The ti 0 repared according to
t he generd ﬂ 05‘8ed%?§'t€f€@t>i%%rlésp>ﬁ§ﬂle@ ﬂ%ﬁg})’ﬂﬁ{’g %g 4y (250 ng, 0.992
mmol) with 412 3-difluoro-4- (trifluoronethylpphenyl]-1, 3-thiazol-2-am ne
(277 nmg, 0.992 mmol) in the presenceOOfS ég %hl oride (228 ng, 1. 190
mol ), HOBt (40 ng, 0.297 m’rpl) 0.099 mol) in

1, 2-di chl oroet hane (10 m) t¢’ gm 1 3"y of che product as an off-white
solid; 11-1 NMVR (300 Mz, DVBQARY:NS8 3.17 (s, 3H), 3.33 (s, 3H), 3.85 (s,
3H), 441(s 2H), 7.72-7.79 (m H)H3784(s 1H), 7.99-8.05 (m 1H),

12.87 (br The Hlle) bompoun’gswgs pr pare%%accorémg the general procedure (Method B) by
coupling Intermediate 7 (100 mg, 0.398 mmol) with .4-[3,5-diﬂu0r0-4—(2,2,2-
trifluoroethoxy)phenyl]-1,3-thiazol-2-amine (123 mg, 0.398 mmol) in the presence of
EDCI hydrochloride (91 mg, 0.475 mmol), HOBt (16 mg, 0.118 mmol) and DMAP (4
mg, 0.032 mmol) in 1,2-dichloroethane (5 mL) to give 70 mg of the product as an off
white solid; "H-NMR (6 ppm, DMSO-ds, 300 MHz) 3.21 (s, 3H), 3.73 (s, 3H), 3.80 (s,
SH), 3.94 (s, 2H), 4.85 (g, J = 8.7 Hz, 2H), 6.35 (s, 1H), 7.69 (d, /= 9.3 Hz, 2H), 7.82 (s,
1H), 12.55 (br s, 1H, exchangeable with D,0); ESI-MS (m/7) 544.11 (M+H)".

Example 45
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Example 63 N- {442, 4-Difluoro-3-(trifluoronethyl)phenyl]-1, 3-thiazol-2-yl1 }

-2-(2,5, 7- 4, 6-

di oxo-4,5 é 9{5?@?%‘/8§1hydro 2H pyrazol of 3,-4-d] pyri m di n- 3- §F3FQE%0{I%(P%S%% Cs O
rNN H3C. N ,NNCH3 N 6E13 The title conmpound was prepared according to the
gener al prm@QM&ib@WH&agﬂ)Bﬁ -NiyazobOph]-1g2,b [Tt einnekll o, @ dBx02606,19, 0.992
mmol) with 412, 4-di fluoro-3- (trifluoronethyl)phenyl]-1, 3-thiazol-2-am ne
(279 my, Oe9dydrdfipyrazaleld.Arflaamidin-grylieeeip rochl oride (228 ngy, 1.190
mol ), HOBt (40 ng, 0.297 mmol) and DVAP (9.69 ng, 0.099 mml) in

1, 2-dichl oroethane (8 m) to give 122 ng of the product as an off-white

sol i d; NVR (300 Miz, DVF-d7): 8 3.2 S\ 4 3.97 (s, 3H),
4.58 (s, 2H), 7.52 (t, J= 8.4 W, (T ’iw @ e ﬁ&“g)zs 43 (q, J= 9.0 Hz,
vt _,;,)CF515 o7 (M)

1H), 12.80 (br s, 1H); APC™
Exanpl e 64 ' '

N-{444- (D f | uor onet hoxy) - 3, 5- d|(\5|413uoropheny1] 1, 3-thiazol-2-yl},7-trinethyl-
4, 6- dioxo-4,5 ,6,7-tetrahydro-2H pyrazol o[ 3 , 4-d] pyri m din-3 -yOacetan de
Os NN H3C. Rectile @ompwncb@aszarmaaewmordmg do dbenzenaral presediire iielivdaBl v di ng

to the genaf hﬁhﬁg Eﬁﬁ‘?? ?:Xg@é;ﬁng %)79*%ym§1%§°whﬂgt LS5 IREhah®.- B3 rialor®:

0. 992 n’m)lc)ou hOX

di f1 uor opheriyd X183 3ngt, h) ’ﬁ%OimrQJ-l)am e ;ﬁr@?@'ﬁcéﬂ@f E]D@Bﬂy(ﬂfﬁﬂil))rldm(lmem@[ 63spce of
EDCI hydr ochl or| de g Ig 0 nmg, 0,297 mm% and_DVAP
(12 mg, O. m@g )mBPB .@21% QJI?%snIIEIPBBt h%eDw\ &6 Mg §i0y@ mmaly inf ehe

product a I )1 "y .

3.36 (s, 3 %feg\g}‘}?géﬁ%ﬁ? gl“q’3421 MFWH}{?%?M% , J:"q@z@“ﬁ‘z@ (%%M%o '

(d, J = 9.0DEL): 260 (d, 9% 66 HzL6H), 2140 8D J(HE. 1st m));, 348Gk ;- M), Gri0z(s, SHL00

(M) 3.99 (s, 3H), 4.16 (s, 2H), 7.08 (s, 1H), 7.18 (d, J = 7.8 Hz, 2H), 7.74 (d, J = 8.4, 2H),
11.11 (br s, 1H); APCI-MS (m/2): 513.03 (M+H)".

Example 46
N-[4-(4-Chlorophenyl)-1,3-thiazol-2-y1]-2-(2,5,7-trimethyl-4,6-diox0-4,5,6,7-tetrahydro-
2H-pyrazolo|3,4-d]pyrimidin-3-yl)acetamide

0 S D
N Ci
.0 N"LN
H3C.N A H
A \N.N‘CHs

0" N
CHs

The title compound was prepared according to the general procedure (Method B) by
coupling Intermediate 8 (250 mg, 0.992 mmol) with 4-(4-chlorophenyl}-1,3-thiazol-2-
amine (208 mg, 0.992 mmol) in the presence of EDCI hydrochloride (228 mg, 1.190
mmol), HOBt (40 mg, 0.297 mmol) and DMAP (12.12 mg, 0.099 mmol) in 1,2-
dichloroethane (8 ml) to give 35 mg of the product as an off-white solid; 'H NMR (300
MHz, DMSO-dy): & 3.16 (s, 3H), 3.36 (s, 3H), 3.84 (s, 3H), 4.39 (s, 2H), 7.50 (d, J = 8.4
Hz, 2H), 7.72 (s, 1H), 7.92 (d, J = 9.0 Hz, 2H), 12.74 (br s, 1H); APCI-MS (m/z) 445.08
(M+H)".

Example 47
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Exanpl e 65 NA5-(4-Bronophenyl )i soxazol -3
-yl} 2-( r thyl-4, 6-di oxo-4,5 ,6 ,7-tetrahydro- | o

4-d] p)?/\ygr%lz ng‘; yi )acetanide 0 | VBr ON H3C. m %’mﬁ’%@“@?s% N aH3
The title conpound was prepared according to the general procedure (Method

B) by coupNi {Fl(;:[4l(ﬂ‘h€llimﬁﬁlm@1h}d)pﬁle(1)2$0 Ihiaz0l-DY Y} - m5)7-Wnﬁdlhyl 4,6-dioxo-4,5,6,7-
5- (4- br onophenypi soxazol - 992 mmol ) in t he presence of

EDCI hydrotGHPWHf%r%H(@ZBZM3 dl?%"‘h%ﬁﬁ)wq?%fm‘é%o mg, 0.297 nmol) and DVAP
(12.12 ng, 0.099 mmol) in 1, 2- dlchlorwtbw m) to give 30 ng of the

product as an off-white sol.id; 11-4 &R Cl:3DIVISOd6) 8 3.18 (s, 3H),
3.34 (s, 3H), 3.84 (s, 31-1), HC33N(s, RH), 7.35 (s,  1H), 7.73 (d, J= 8.1
Hz, 2H), 7.83 (d, J--= 8.7 Hz'ZOI;,t;N\. ‘8 (br s, 1H); APCI-Ms (mz) 473.05
(MrH) . Exanpl e 66

NA5- (Tri fl uoronet hoxy) -1, 3- benzoth| a320I 2-y1]-2-(2,5, 7- trlrrethyl 4, 6- di oxo-
4,5,6,7- UBkd ahwébﬁlpabhopwa@é;ﬁbﬁﬂré’d éca)hﬂlﬁgltlmtﬂé ederdl pARBHREI (fMetthi'lB) tht le

conmpound was prepared according to the general procedure (Mthod

coupl i ng .1 ¢puehng dntgmeedate 235@099“1300 G9% mynel) Wil f‘+{4fitr(fiuqr¢mefbybpﬂmnﬁ xlygl 1, 3-

nydr ochl or o SR 193 T 76 M plegeddl SGTEERARG ol 1200

(12.12 ny, 09)51099ncmmll{§)}3|t 33, rﬁgdﬁ)mﬂ m@@lp had  DNAP 9.5 rhg), @0?@ ni}ﬁ&)rmsl :of t he

product as white SO|Id NMVR (300 IVHz, DWVSO d6) 3. 37

(s, 3H)), agor(ogthagyﬁ 9 ) go (géve QZH? mg;oﬁﬂle(modgct as ag qff-pqgntels]qjld ﬂ%\/[t{d

Exgmzl he, 7(%55 M2, 13ER): 85Ms (3193607 Sl o GPFs M8 o @ 30,468 &016\HH .

N—[4 (4- Chl.e5 aphenyly,-2HB-198 ak ol = 2-8 D24 (2] Gbds, MBI YAPOI- N (a2 44998
tetrahﬁroll—l—pyrazolo [4,3-d]pyrimdin-1-yl)acetamde s OH3c, NHO N

oF 13 The Mk conpound was prepared according to the general procedure

(Method A) by coupling Internediate g, '-~Q4grg, 0.823 mml ) with

2- br ono- N44- (4-chl orophenyl) -1, 3- thiazol-2-yl]acetam de (328 ny, O. 988

mml) in tMé4ﬂBé§eﬁumoofetM}ﬁh¢x@0] g3 ; thtbz@l%yl"}"ni}@ 5 j7rtrichreyhyDMES-(®x6-40,5,7¢ O

gi ve 30 of t.he roduc e soli | HNVR (300 MHz, DMSO- d6):

6 3.22 (s etiqlpydroz2 fpyrazo Oﬁr)“ BY%@“’(IEH'QWe @mide (4, J- 8.1 Hz, 2H), 7.73

(s, 1H), 7.89 (s, 1H), 7.93 (d, J = 8.4 Hry 12.77 (br s, 1H);APCI-I\/S

(mz): 431.09 (M+H). 0 NkN Exanpl e 68

2- (4, 6-Di net hyl-5, 7-di oxo- 4, 5, 630t allydr o- | Hemyrazol o[ 4, 3-d] pyri m di n-1-

y1)-N- { 4- [3-fluoro-4-(trifluop WY Fiphenyl |

-1, 3-thiazol -2-yl | acet am de The tytle conpound was prepared according to

the general procedure (Method A) by 8oupl ing Internediate 9 (62 ng, 0.344

rnmol ) W tThe2ithy osmpdur{dd $3s firejaket éccordmg to the general procedure (Method B) by

(trifluoronethyl)phenyll-1, 3-thiazol-2-yllacetam de ( 0. 287 _rnnol)

in the pr&supig byempsdiate § @é e, 4%%931%1191) Mththy3 ﬁvﬂ sbreethﬂ)pheayl@% 35
?'g, of the tﬂlag&l%gmﬂﬁ)(@@%ﬂ% OV\éUZtrg‘E@W bqge EHJ8€ %ﬁ%‘?&%ﬁ[ﬁﬁh%ﬂ@%@g@mg 3.21
APCI - (nH )0 #A8blR HOBM M0 mgERA6PInem6l9 and DMAP (12.12 mg, 0.099 mmol) in 1,2-
dichloroethane (8 ml) to give 75 mg of the product as an off-white solid; 'H NMR (300
MHz, DMSO-dg): 6 3.17 (s, 3H), 3.37 (s, 3H), 3.85 (s, 3H), 4.40 (s, 2H), 7.70 (s, 2H),
7.91 (s, 1H), 8.23-8.29 (m, 2H), 12.80 (br s, 1H); APCI-MS (m/z) 479.09 (M+H)".
Example 49
N-{4-[3-«(Trifluoromethoxy)phenyl]-1,3-thiazol-2-yl}-2-(2,5,7-trimethyl-4,6-dioxo-
4,5,6,7-tetrahydro-2 H-pyrazolo[3,4-d]pyrimidin-3-yl)acetamide

\»Q
OCF
i:rgllcm ’

CHs

0
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N {4- [4-(2,2-D net hyl propoxy)-3-fluorophenyl]-1,3 -thiazol-2-yl}

-2-(4, 6-4i -5, 7- dioxo-4,5,6, 7-tetrahydro-1H pyra

Apyrim df{hgﬁhwl)%g@gt am de OS ooH2c(c1l-13)3 HBC, N H O Clég#ﬁgi(ﬁ?/ﬁqogﬁconpound
was prepared according to the general procedure (Method A) by coupling

| nt er nedi aTlee 9tlé @3mpgund wad Jrepused avédrding -tbrthegehbraé pfodedide IMethod B) by

di et hyl -3-f| hepyl] - 1, 3-t hi azol - 2-yl | acet ami de (107 ng, 0.277
mon) | 't HEPRe bR RACDY e 753 anined ot (R e BRA o

gi ve 50 : 1 he Br ; Whi Qbi 4 - ANV (300 Mz O d6)
8 105 (s Bieph P OHEmER 7 ol 4 G o AdcT it gt N O
7.22 (t, JO.85Brdmély, HOBY,(32.164, 0.238 Thinpl)7armtd5DMAR 59 6rng2 B)079 TmBdl) &, 1.2H),
12.72 (br s,, 1H): APC] - m z), 501.45 (MkH) +. ampl e 70.

(41 5t or Senidrdsinghy ¥ biotabren i 7y 6B oo & 2 W grgits SR 00 Mz,

-2-(4, 6-di ; (< HNO , 6 t et 0 1 razaQl O rimd
i n-(l -yl )aggtbg%il? ggﬁé?,cﬂ&), zggwts’g&}’l?)i‘\‘tiz)l?l @B%ﬂt(mgl% iﬁ‘l‘ﬁglﬁei gHijrngog]ng}éwas
prepar ed aktdtali Hy 71 710-7.8@ (gedidy,dll . 2@r(brediheES MviShed2)A¥9 1096 Adupl)i.ng o
Internmediate 9 (60 ng, 0.333 mml) with 2-brono-N-{4-[3-chloro-4-(2, 2-

di et hyl pr opoxy) phenyl11-1, 3-t hi azol - 2-yl }acetam de (167 ng, 0.399 mnd!) in
the presence of NaH (20 ng, 0.499 m@kgmlglgﬂry DVF (5.0 nL) to give 35 ny

of the product. as an off-white solid;, 114 NVR (300 Miz, DM5O-d6) 5 1.04 (s,
9H), 3. 22 ¥44-(3ADiflgompheny])- BRYthiagol s y() - (22H) -triBethgl-¢.6;diowd-4.58.19 (d, J=

8.7 Hz, 1H), .7.63.(s.. 1 7.81 (d...J.=.8.7 Hz, 1H), 7.88 (s, 1H), 7.95 (s,
1H, 12. 7g‘)e?%*fydé?'z%?ﬁyfaz%14@9('%?%‘“'3139?%?@%% Exanple 71 N {4-
[2,4-Difluoro-3 -(tri fluoronmethypphenyl ]s=sl, ?iazol -2-yl11

-2-(4, 6-dirnethyl-5, 7- di oxo-4, 5, 6,0/- Nﬁm H pyrazol o [4, 3
-d]pyrimdin-1-yl)acetan de THeC4 ¢bnpolind was prepared according to

t he general procedure (Method A di'jﬁf'i’ ng wwth Internediate 9 (100 ng,
0.600 mml) with 2-brono-N{442,3%Hf| uor o- 3-

(trifluoronethyl)phenyl]-1, 3-thiazol-2-yllacetam de (289 ng, 0.720 mmol) in
t he preseritie ofle NakpO®G mgs pPe@B armokding no dhy gBidral( BroBedvird (MetlgidvB) 38 ng

f th duct. f - whi i1d;: 1H.,N 300 , O-dB): b 3.22 ,
SH) t 3. 22"@315*1@,%1?@5%&@8%&( @@@fw%@smmb mgd%-ﬁ??ow ?nyJ;).-bé-ﬂe@,Zalﬁ) , (s
(7 Mga) (s Tidline 82 AP nfl, Bconbh in #2 %%‘;‘Sﬁp %%ﬁ hydBSoMR (3982, 30b024
N- { 414- ( Dihingbr dHRBh ¢4y )ma, 8287 fhuwi)ophd MNAPL (B2 thirag00-029 yminod- {(m,162-di net
hyl -5,7- .. : L
di oxo. 4. 5, dichorogihang, (19 8D 1pyis, S0 e S Aheraustas ap &l whits 19ick o HAMERL (300

MHz, DMSO-dg): & 3.17 (s, 3H), 3.37 (s, 3H), 3.85 (s, 3H), 4.40 (s, 2H), 7.23 (t, J = 8.4
Hz, 1H), 7.39 (1, J = 9.0 Hz, 1H), 7.52 (s, 1H), 8.06 (q, J = 8.7 Hz, 1H), 12.76 (br s, 1H);

APCI-MS (m/z) 447.08 (M+H)".

Example 51
N-[4-(3,4-Difluorophenyl)-1,3-thiazol-2-yl1}-2-(2,5,7-trimethyl-4,6-diox0-4,5,6,7-
tetrahydro-2 H-pyrazolo[3,4-d|pyrimidin-3-yl)acetamide

0 S“\\/ (:2
N F
gNAN
_A H

H3C. F
N N-CH3
N

o™ N

CHj
The title compound was prepared according to the general procedure (Method B) by
coupling Intermediate 8 (250 mg, 0.992 mmol) with 4-(3,4-difluorophenyl)-1,3-thiazo}-2-
amine (210 mg, 0.992 mmol) in the presence of EDCI hydrochloride (228 mg, 1.190
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0 H3C, NN' NO NCH3 The title conmpound was prepared according to the

general 5&8%8@?1{9%(7%t hod A) by coupling with Internedi %E%Igzo(l%oog% 0. 331

nol ) w -N-{4] 4.

(di fl uoronet hoxy)-3, 5-di fl uorophenyl] -1, 3-thiazol -2-yl}acetam de (110 ng,
0. 276 Mol hndoh), tHOBPr(@6 einge 097 Nalhol YL AndDMAR {42 1oy, 0098 sanddVf i 3.,D )
to give 40

,.nq of the product-as.an off-white solid; 11-1 NWR {{31(\)]0 NHZOg
DVSO- d6% Osdls oroethane éf@ ml)3ogive 30 meygf thesprogueteas apyff-whits sohid;, HINMR G308 1,
1 7.
1977 {6 By g P by Sl o st o

N-{4-[3, 5- I@kf|1H9r1)614(d,2—27 3-H, nzHI)Lrwneé; heryy) ey 511 H); A ROI-RS0(n/2-4471002- (4,
6-di met hyl 5, 7- dj oxo-4, 5, 6, 7- tetrahydro 1H pyrazol o[ 4, 3-d] pyri mdin-1|-yl)ace
tami de O S(M”(I)NNOCHZCFB tz.- H3C,N H 1?1 cH3 The title conpound was
prepared according to the general procedure (Method A) by coupling
Internediate 9 (130 ng, 0.700 mml) W th 2-brono- N44- (3 5-Di fl uoro- 4-
(2,2,2-trifluoroethoxy)phenyl)-1, 3-tExanggk52-yliacet am' de (302 ng, 0.700

give 73 g RO BOEREERE o B KU oS LIk CHIBMHAS 5 OVEG d6) - 6
?6,21\].( _S_ %ah@r&gflﬁﬁyramsB 4461']%%11((19111‘] 3%!1%05{?1m13e1 1%-2 205(()b5 SS ZélL.H)l) AIZ‘CI7£LIVB

(mz):531.11 (M41)+ Further eluting g ve - F of
N-[4-(3,5-Difluoro-4-(2,2,2-trifluoroet o 1) 1, 3-
t hi azol - 2-y11-2- (4, 6-di rret hyl Sulc. dif ox - et rahydr o- 2H pyr azol of 4, 3-
d] pyrimdi n2-yl)acetam de; 'H N DI\/B dé): 6 3.26 (s, 3H), 3.36
(s, 3H, 4.86 (q, J9.0 Hz, 2H), 5038 % 2H), 7.70 (d, J= 8.7 Hz, 211),

7.88 (s, 1H, 8.08 (s, 1H, 12.85 (ﬁHss 1H); APCI-MS (mz) 529.10 (MH)
Exanple 7

N-[.4- (3 : . - :
5-Di fI uor -e4£1ﬁ§ 5?88?85%%H”@ﬁﬂ5‘931?d3??ﬁ%%12%lt9 ghe, general prosedurr dMathods By by oy 04
, 5, 6, 7-t et dRPNAY Andithaddii@g 0230 hé, Bootimol) WitHi4ns!5-HithdfphangI 1€ 3-thiazol-2-

amine (210 mg, 0.992 mmol) in the presence of EDCI hydrochloride (228 mg, 1.190
mmol), HOBt (40 mg, 0:297 mmol) and DMAP (12.12 mg, 0.099 mmol) in 1,2-
dichloroethane (10 ml) to give 36 mg of the product as an off-white solid; 'H NMR (300
MHz, DMSO-dq): & 3.17 (s, 3H), 3.36 (s, 3H), 3.85 (s, 3H), 4.40 (s, 2H), 7.23 (d,J=9.0
Hz, 1H), 7.61 (d, J.= 7.5 Hz, 2H), 7.91 (s, 1H), 12.79-(br s, IH); APCI-MS (m/z) 447.00
(M+H) ™.

Example 53
N-{4-[4-Fluoro-3-(trifluoromethyl)phenyl]-1,3-thiazol-2-y1}-2-(2,5,7-trimethyl-4,6-
dioxo-4,5,6,7-tetrahydro-2H-pyrazolo(3,4-d]pyrimidin-3-yl)acetamide

O s E
0 NAN Q
H
N

H;;C.N _ CFs3
<, N-CH3
N .

>y
CH;

o)

The title compound was prepared according to the general procedure (Methed B) by
coupling Intermediate 8 (250 mg, 0992 mmol) with 4-[4-fluoro-3-
(trifluoromethyl)phenyl}-1,3-thiazol-2-amine (260 mg, 0.992 mmol) in the presence of
EDCI hydrochloride (228 mg, 1.190 mmol), HOBt (40 mg, 0.297 mmol) and DMAP
(12.12 mg, 0.099 mmol) in 1,2-dichloroethane (10 ml) to give 45 mg of the product as an
off-white solid; '"H NMR (300 MHz, DMSO-ds): & 3.17 (s, 3H), 3.37 (s, 3H), 3.85 (s,
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The title conpound was prepared according to the general procedure (Method
A) by co Interrrediate9(60 ng, 0.333 mmol) w

2- br ono- k) %hgwgzs i fluoro-4- isobutoxyphenyl)-1, 3-thi a%ffﬂﬁ%‘w?%?éa am de
(162 ng, 0.399 mol) in the presence of NaH (20 ng, 0.499 nmmol) in dry DW
(5.0 nl) t3H)gHBe (R52IFY 7062 (thé mM{n;ﬂﬁwm(g;fm),vmnm.mm,cm)l12.3‘0%,( 300
MHz, DMSO- d6) " 1.98-2.04 (m 1H), 3.22 (s, 3H,
3.43 (s, 3 A%@ﬁ?@m%été?@&w H) 5 50 (s, 211), 7.62-7.68 (m 211),
7.79 (s, 1H), 7.89 (s, 1H), 12.77 (br s, 111); APCI-MS (mlz) 505.13 (M+H)

+. Exanple 75 N-[4-(3 ,5-Di chloro-4- |sobut oxyphenyl) .
, 3-thiazol -2-yl11-2- (4 6 di net hy1- 5, 7Exiingpled45, 6, 7-t et rahydr o- 1H pyrazol o[ 4,

3d]pyr|m mde 0ooc, H2cH( ~ ; Cl. O The title
conmpound v{gy{l&g gﬁ‘éﬁ ] 't{é{ B%fromeﬂaﬁle*&ni/ﬂézgﬁ'ﬁ%?-ygf 2&%’8 _r‘tém(mlfg_%dﬁoby
coupl i ng WSB7Lt€ﬁﬁ{ DAtz di 818,408 y@m§§§3 lcdtaifide _

2- br ono- N- {4-( 3, 5- hIoro - 1sob u{p phenyl) -1, 3-thi azol - 2-yl } acet am de
(175 ng, 0.399 rrm)l) in the presence C\TE 0.499 mmol) in dry DW
(5.0 nL) to give 45rrgofthe|po ite solid; NWVR (300 MHz,
DVSO-d6) 8 1.05 (d, J- 6.6 Hz, 3E6" , NE& 2.15 fm 1H), 3.25 (s, 3H), 3.35
(s, 3H, 3.79 (d, J = 6.0 Hz, 24w N37f 2H), 7.90 (s, 1H), 8.00 (s,
2H), 8. 08 (s 1H), 12. 84 (br S, 1I-©H3 APCI - VB (rﬂz) 50113 (M+H) +. Exanpl e 76
N{ 4- -Di.fluoro-4 rreth yl but oxy) pheny1

, 3-t hi azo|Thz glftielcwpaur@ afﬁmmiedsaeﬁor i “2F ser@raﬁ Ifféf?délfﬁléwlhfﬂk By b¥zo0l o
[ 4, 3-d] pyr, amge foigh | / NuHR( 2" A .
OCHZCHZCH(CIE):EE)BImfn Qriﬁg&%m??nl%fg cogrjrp %d vvasg prggg?ed%adg%grdl“}r;{h he grgrferal
procedure t(lﬂrhdzrhmdthg()pﬂayyk)dLﬂathxamgl-warmm 2 Er mey)i GPE Mr(dl) mgt;heq)rQﬁﬁicmuﬂl )

th 2-b
(5t met ol BRGh Ry 228 558, T80 o)) HOBL(40Mge 0223 cmg) 209 PMAR) i
the prese 01599Nﬂﬂoq)j1ﬂ ., d1@hl§§)@tﬁ§ﬂ9@9'nﬂ)€3%1v% rﬁ%\/stl{éh)ro@l&tg's\éﬁ offe Ny
of the prodlct as anofwhlte solid; NWR 0.92 (d, J=
° 9 Mz, 6hyhitelsobB: 'H NMIR((300 Miplz, DMED-)86 3(h’il(SlBlH) B327s, (3§1) 34, (s,33I4B (s

. 7 8 4y et e iy Braod ilsTlR 1 (b Exa ¢ 7
N-{ 443 | 5-Di chI oro-4-i sobut oxyphenyl] -1, 3-thi azol -2-y1}-2-(4, 6-di methyl-5

, 7-di oxo4, 5 ,6,7-tetrahydro- 1H pyrazol o [4, 3 -d]pyrimdin- | -yl)acetam de
Example 55

N-{4-[2-Fluoro-3-(trifluoromethyl)phenyl]-1,3-thiazol-2-yl1}-2-(2,5,7-trimethyl-4,6-

dioxo-4,5,6,7-tetrahydro-2 H-pyrazolo[3,4-d]pyrimidin-3-yl)acetamide

a5ey
JN\JIQLCH-’»

Y
CH3

The title compound was prepared according to the general procedure (Method B) by
coupling Intermediate 8 (250 mg, 0992 mmol) with 4-[2-fluoro-3-
(trifluoromethyl)phenyl]-1,3-thiazol-2-amine (260 mg, 0.992 mmol) in the presence of
EDCI hydrochloride (228 mg, 1.190 mmol), HOBt (40 mg, 0.297 mmol) and DMAP
(12.12 mg, 0.099 mmol) in 1,2-dichloroethane (10 ml) to give 35 mg of the product as an
off-white solid; '"H NMR (300 MHz, DMSO-de): 6 3.17 (s, 3H), 3.37 (s, 3H), 3.85 (s, 3H),
4.41 (s, 2H), 7.54 (t, J=7.8 Hz, 1H), 7.72 (s, 1H), 7.78 (t, /= 6.9 Hz, 1H), 8.33 (t,J=7.5
Hz, 1H), 12.83 (br s, 1H); APCI-MS (m/z) 497.00 (M+H) ™.
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Cl Os H3CCNH N O N CH3 The title conmpound was prepared according to the

general B&g;gg%g Met hod A) by coupling with Intermnedi %E%Igzo(l%oog% 0. 333

nol ) w -N-[4-(3, 5-difluoro-4-
| sobut oxyphenyl) -1, 3-thiazol -2-yliacetanmde (180 ng, 0.399 nmol) in the
presence of NaH (20 ny, 0.499° rmol) Examisly SBMF (5.0 L) to give 45 ng of

h d ff 1 0. d6 96 (d, J
LS. B P bt 2P edrot crpmaihy Pherydl- Lol 2 Y2 B 2 k-3 56 (5.
31-1), 4. Offofd- 4 5‘]6 ’ﬁte@rah?dro Hf)yézg‘lz i@ d];?}lfi)méldlz] 9?1)(1&%@41'6% .01 (s, 2H),

8.07 (s, lH) 24 (MHH) . Exarrple 78
N-{444 (2,2 Dlrrethyl propoxy) 5- d|fICUo on dr,1, 3-thi azol -2-y11-2- (4

-di oxo-4,5, 6, 7-t et rahydr o- &E“W ]pyrlmdln I-yI)acetam de
N-CH3 _ v

050( NN NH OC H2C (C H3) 3 .

ONN
CHj

The title compound was prepared according to the general procedure (Methdd B) by
coupling Intermediate 8 (250 mg, 0992 mmol) with 4-[2-Fluoro-4-
(trifluoromethyl)phenyl]-1,3-thiazol-2-amine (260 mg, 0.992 mmol) in the presence of
EDCI hydrochloride (228 mg, 1.190 mmol), HOBt (40 mg, 0.297 mmol) and DMAP (12
mg, 0.099 mmol) in 1,2- dichloroethane (9.9 ml) to give 32 mg of the product as an off-
white solid; 'H NMR (300 MHz, DMSO-dq): & 3.17 (s, 3H), 3.35 (s, 3H), 3.85 (5, 3H),
4.41 (s, 2H), 7.70-7.86 (m, 3H), 7.26 (t,J=7.8 Hz, 1H), 12.85 (brs 1H); APCI-MS (m/z)
497.09 (M+H)".

Example 57
N-{4-[2-Fluoro-5-(trifluoromethyl)phenyl]-1,3-thiazol-2-yl}-2-(2,5,7-trimethyl-4,6-
diox0-4,5,6,7-tetrahydro-2 H-pyrazolo[3,4-d|pyrimidin-3-yl)acetamide

CF4
o s
0 *\
HaC., N F
~ N-CHj
0NN

CH3
The title compound was prepared according to the general procedure (Method B) by
coupling Intermediate 8 (250 mg, 0992 mmol) with 4-[2-fluoro-5-
(trifluoromethyl)phenyl]-1,3-thiazol-2-amine (260 mg, 0.992 mmol) in the presence of
EDCI hydrochloride (228 mg, 1.190 mmol), HOBt (40 mg, 0.297 fnmol) and DMAP
(12.12 mg, 0.099 mmol) in 1,2-dichloroethane (10 ml) to give 80 mg of the product as an
off-white solid; 'H NMR (300 MHz, DMSO-dj): & 3.17 (s, 3H), 3.37 (s, 3H), 3.85 (s,
3H), 4.40 (s, 2H), 7.56-7.65 (m, 1H), 7.72 (s, 1H), 7.76-7.82 (m, 1H), 8.38-8.44 (m, 1H),
12.84 (br s, 1H); APCI-MS (m/z) 497.10 (M+H) *.

Example 58

N-{4-[3-Fluoro-5-(trifluoromethyl)phenyl]-1,3-thiazol-2-yl }-2-(2,5,7-trimethyl-4,6-
dioxo-4,5,6,7-tetrahydro-2 H-pyrazolo|[3,4-d]pyrimidin-3-yl)acetamide
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O cH3 The title conmpound was prepared according to the general procedure
(Zl\/g'; gﬁg- A&P%t@%gz%l ng Internediate 9 (150 ng, 0.800 mml )[/IB2010/000553

di met hyl propoxy) - 3, 5-di f | uor opheny1) - 1, 3-t hi azol - 2-yl j acet am de (400 ny,
0.96 mol) in the presence of NaH (48 ng, 1.20 @wl) in dry DVF (3.0 nL) to
give 52 ng of the product as an off-wh t @ 3 H NVR (300 MHz,
DVSO-d6): 6 3.22 (s, 3H), 3.43 (503 g PBO! 5.50 (s, 2H), 7.65
(d, J = 9.3 Hz, 2H), 7.79 (s, Ii%wy g 9 (s, 1 12 78 (hr s, 1H);
APCI - MB (m z): 519.14 (MtH) +. Ex@’fng N{ 443,5-Di

chl oro-4- (2, 2-di met hyl propoxy) phengh} -1, 3 -thiazol-2-yll.

- 2- (4 6-di met hyl 5, 7- di oxo-4, 5, 6, 7-tetrahydro- 14 pyrazol o.

[ 4, 3- d] pyrlihsi ¥l campaynee wies prepared agsording #9 tmer@alopmem(mqﬂe(@@hbm
The title ﬂ'ﬂ%n parged r g he a rog_ Net hod
A by coup? t %’Fgrﬁedlit e@§6 Sgﬁ? b@g% Rggﬂﬁo LWIR %ﬁuﬁ&)rglgb

2- br ono- N-({rﬁhﬁrcﬁndhyll)ﬂ)lmngl-]4-3 ~(li2azD}- d+a|rmndny(l’45r mgoX)mehmmolj mlth’é- prsemz ot 2- y1} ,

cet am S 13 B S, e 3 B RSB S s ST

3. 67
?'2/!? (ZEI;)? gﬂ'%o @fgn@? iP12. &&I&%eth%el? mlua), %égl(()/% l%eﬁlté)o'f e él%d g'dg-gvélte 1H

APCI M5 ( misalid; SBI].NIL/H{(MEFMHZ DMSO:- ds) 5 3.17 (s, 3H), 3.36 (5, 3H) 3.85 (ﬂww@o
- La43- Onlofy 07 8 (25281 TE TH) PLEPR VL R 0L4i0% ORMSEY Yhork Br L ViR Z Rbictagd) -

di et hyl - gmazgqpxp ¥i+p6, 7-t et rahydro- 1H pyrazolo[ 4, 3-ci pyri m di n-1-yl ) acet
am de cl NO():HZC(CHB)BNHON

Example 59
N-{4-[3-Fluoro-4- (trlﬂuoromethoxy)phenyl] 1,3-thiazol-2-y1}-2-(2,5,7-trimethyl-4,6-
dioxo-4,5,6,7-tetrahydro-2H-pyrazolo[3,4-d]pyrimidin-3-yl)acetamide

The title compound was prepared according to the general procedure (Method B) by
coupling Intermediate 8 (200 mg, 0.793 mmol) with  4-[3-fluoro-4--
(trifluoromethoxy)phenyl]-1,3-thiazol-2-amine (220 mg, 0.793 mmol) in the presence of
EDCI hydrochloride (181 mg, 0.952 mmol), HOBt (32 mg, 0.238 mmol) and DMAP (9.6
mg, 0.079 mmol) in 1,2 dichloroethane (8 ml) to give 16 mg of the product as a white
solid; 'H NMR (300 MHz, CDCly): § 3.49, 3.50 (2s, 6H), 4.01 (s, 3H), 4.15 (s, 2H), 7.15
(s, 1H), 7.27-7.35 (m, 1H), 7.61 (d, J = 8.1 Hz, 1H), 7.67-7.73 (m, 1H), 11.18 (br s, 1H);
ESI-MS (m/z): 495.06 (M+H)". '

Example 60

N-{4-[4-Fluoro-3-(trifluoromethoxy)phenyl]-1,3-thiazol-2-yl}-2-(2,5,7-trimethyl-4,6-
dioxo-4,5,6,7-tetrahydro-2 H-pyrazolo[3,4-d]pyrimidin-3-yl)acetamide
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CH3 The title conpound was prepared according to the general procedure

(Met hod A) b oupling Internediate 9 (70 ng, 0.389 nmol i th
2-brono-N%?iﬁgﬁwﬂﬁ%ro-4-(2,2- : P%Tﬁ%mnommﬁss

di-nmet hyl propoxy) - 5-f | uor opheny1] -1, 3-t hi azol - 2-yl | acet am de (203 ny, 0.466
mml) in the presence of NaH (23 ny, ®_5§6§5@1Fi ndry DMF (5.0 nL) to
give 40 ng of the product as an of - whrgenso ;0 11-1 NWR (300 MHz,
DVBO-d6) 6 1.04 (s, 911), 3. 21”3699%353. 43 (9CF8H), 3.78 (s, 2H), 5.49
(s, 211), 7.75-7.91 (m 411), 12%¢or 'S, 1H); APCIMS (mfz) 535.23 (M+H) +.
Exanpl e 81 N-{ 4[4-(Cyclobutyl met héxy)-3 ,5-difluorophenyl] -1,3-thi

azol -2-yl11-2-(4, 6-dinet hyl-5, 7- dioxo-4,5,6, 7-tetrahydro-1Hpyrazolo [4,3

- di pyri mi dihe-titley ¢9mpeirdnivae preplazedt aqcording i dthengdenseal poegsiare MathodrB) by t o
e gener AbuBhacCtintdfENO% A BY P! B9obM SEIEST Alfin® (0G0 555

(cycl obut yirifRioksmetho:d)Bheiiyf]L usutitiphydhmé (373 HigaBOb2 2nyidl) iAGRS BrEsERe (278
ng, 0.666 rrm)lz1 in the presence of NaH _§33 ng‘ho 832 mmol) in dry DVF (5.0
nl) to gi VdGEhydjockderiden 228, Bgudt! 98smmeDeoHQR{40emgoi287 mmol)m_'me,
DVS0=d6 - AH) 1 424:00-. 2. , <2 72(i .22 (s,
314), 3? 4 1%%?%?@3%0'?? lg ‘Bg‘ﬂ%&’eﬁﬁ# to ég) ¥ §,?V°§E§ ‘,%gf’.%é’?- Pf?’@%“("%agzré s
7.79 (s, bfffwhite 8Qid;SH NMR (380 FTHLDDMSO-AH) 5 3APCls; BBI)( B138)(s541), 13585 WtH) +.

Exanpl e 82 N44-é3 v

, 5- Di f1 uoPD44-82 (2 28Dmé Oyt pk o 8ok o Hdhy182 (5, 3H). 14807 Amy 2H)212.38 (br s,
,4,6-tri y ; } \ i<t et rahydro- 1H pyrazolo [4, 3

-d] pyri mngm{xﬁﬂ &%@?ﬁﬁ@eﬁ @+BIP\I'N NH Ots:J cH3c1l1l3 The title conpound
was prepared according to the general procedure (Method A) by coupling
Internmediate 10 (50 ng, 0.257 nmmol) with 2-brono-N44-(3; 5-difluoro-4-(2,2-
di met hyl pr opoxy) pheny1)]- 1, 3-t hi azol=2mplq ket ani de (118 ny, 0.283 nmol) in

th >4 0f. Q. S K BNIR 655Q 41 jye 19
of “the proaust T SamSolobefihn 3 AR Dol NIy O PmeRR g 10T
(s, 9H), Zid0O-4,50,73kahy8r@2Hmyragdih(3,BdpdrifdindH)l)ac8taBidq s, 2H), 5.41 (s,
211), 7.64 (d, J= 9.3 Hz, 211), 7.87s, 12 12.74 (br s, 1H): APCl -MB

(mz) 533.16 (MrH)+. Exanple 83 [4-(3 L ) OCHF,
, 5-Di chl oro-4- (2, 2-di met hyl prpoxy) héhy'i)- ,3-thiazol-2-y1]-2-(3,4,6-trine
thyl, 7-di oxo-4,5 , 6, 7-tetrahy rQ‘\-l pyeHazolo [4,3 -d]lpyrimdin-1

-yl )acet ami de 07" N

_ CHs

The title compound was prepared according to the general procedure (Method B) by
coupling Intermediate 8 (250 mg, 0.992 mmol) with 4-[4-(difluoromethoxy)-3-
ﬂuorophenyl]-l,3-thiazbl-2-arﬁine (258 mg, 0.992 mmol) in the presence of EDCI
hydrochloride (228 mg, 1.190 mmol), HOBt (40 mg, 0.297 mmol) and DMAP (12.12 mg,
0.099 mmol) in 1,2-dichloroethane (10 ml) to give 40 mg of the product as an off-white
solid; '"H NMR (300 MHz, DMSO-dq): & 3.17 (s, 3H), 3.37 (s, 3H), 3.85 (s, 3H), 4.39 (s,
2H), 7.29 (t, J=72.9 Hz, 1H), 7.45 (1, J = 8.4 Hz, 1H), 7.78 (s, 2H), 7.86-7.92 (m, 1H),
12.77 (br s, 1H); ESI-MS (m/z) 495.08 (M+H)*.

Example 62

N- {4-[2,3-diﬂuoro—4-(triﬂuoromethyl)phenyl]-1 ,3-thiazol-2-y1}-2-(2,5,7-trimethyl-4,6-
diox0-4,5,6,7-tetrahydro-2 H-pyrazolo[3,4-d]pyrimidin-3-yl)acetamide
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The title conpound was prepared according to thelgenerﬁl procedure (Mt hod

A) by coupling |Internediate 10 (50 ng, 0.257 Mo W t

2. br onD- N&Q-Z{@”@%fl chi or o- 4- (2, 2- PCT/IB2010/000553

di et hyl pr opoxy) pheny1)] -1, 3-t hi azol -2-yl | acetami de (127 nuy, 0.283 mol) in

t he presence of NaH (15 ng, 0.385 nmmok) ﬂyQé%}_ (5.0 nL) to give 25 ny

of the product as an off-mhit%?§ol di *L ‘(§FDF , DyBC>dE3 6 427((5 ZFD

9H), 2.50 (s, 3H), 3.21 (s, 31EFyN3IF>D 3.67 (s, 2 5. S

7.87 (s, 1H, 8.00 (s, 2H, 12. 54W( N 31FD APCI-NB (m z) 565 32 (NMFD+

Exanpl e 84 : -

N45- ( 4- BronDphenyI)lsoxazoI 3-y1] - 2 (4 6- d||nethy1 5,7- dIOXO 4 5 6;

(7)N-1 t )etC r1 ahy@leoﬁtiﬁﬁwalemdof"ﬂs )quwpf%iraqwmmg %o th?/g?rlxﬁcaélmmcﬁu&e (Method B) b{ed
- i co n

accordlngcfg&? e genera tgro%e re ( truxég% %%up&?ﬁ ?g¥§f%@ ?é 9

(60 ng, O.(BdRowrodthyNpHehyd-1t3- ﬂlﬁazol\léﬁm(lﬂe (277 ‘mg 0 992 mmol) 1n the ;%rre]sence of -

I t 1 nmo in e presence
of Nar (o R aguoa (23 e 5 Db, BIGH (4Domg: 0a94ohmgh ok RRAAY oduct
R L g
8 1 Hz, 2|dff-w3ué3801(cs 'HINMR IED(BM}(i)rDISISOlHi)) SAPC (VBH)E 2} (458108 {MisH) +.
Exanpl e 85
1 or onret Ay ey AL AR il 1874 6. ()57 92805 en . 4267 (o 404, 5
oN NG o e B R fon o Y acetamde RO TEE T
443-fluoro-4-(trifluoronethyl)phenyl]-1Hi m dazol -2-am ne (Internediate 11)
(104 ng, 0.428 mmol ) in dry toluenef&g,n“E sodi um hydri de (60 % di spersion
in mneral oil, (12 ng, 1.401 mol) 41p d and reaction m xture was
stirred f [ f t | ny,
St o Ao SR SRRIANSEr P SRRz LK BRIl B1GIA0,
for 48 h. dixe- 4r@,édt-neuahmﬁroeﬂﬁrquam{aHacjpynﬁl@dmét)dbacanadnmt racted with ethyl
acetate and the conbi ned organic |ayers were washed with brine, dried over
Na2SO4. Sol vent was evaporated and residue obtained was purified by Si02
col utm chr omat ogr aphy usi ng 2 @6nethanmls oroformto give 23 ng of the
product as off white solid; 11-1 NMR dNBC>d6): 8 3.18 (s, 3H),
3.36 (s, 3H), 3.85 (s, 3FD, 4. @ﬁiﬁ 234 7.62qFs, 1H), 7.70-7.81 (m 3H),
11.76 (br s, 1H), 11.94 (br s, SV (m z): 480.17 (MtH) +.

CH3

The title compound was prepéred according to the general procedure (Methdd B) by
coupling Intermediate 8 (250 mg, 0.992 mmol) with 4-[2,4-difluoro-3-
(trifluoromethyl)phenyl]-1,3-thiazol-2-amine (279 mg, 0.992 mmol) in the presence of
EDCI hydrochloride (228 mg, 1.190 mmol), HOBt (40 mg, 0.297 mmol) and DMAP
(9.69 mg, 0.099 mmol) in 1,2-dichloroethane (8 ml) to give 122 mg of the product as an
off-white solid; 'H NMR (300 MHz, DMF-d): § 3.22 (s, 3H), 3.42 (s, 3H), 3.97 (s, 3H),
4.58 (s, 2H), 7.52 (t, J = 8.4 Hz, 1H), 7.71 (s, 1H), 8.43 (q, J = 9.0 Hz, 1H), 12.80 (br s,
1H); APCI-MS (m/z) 515.07 (M+H)".

Example 64

N-{4-[4-(Difluoromethoxy)-3,5-difluorophenyl]-1,3-thiazol-2-y1}-2-(2,5,7-trimethyl-4,6-
diox0-4,5,6,7-tetrahydro-2 H-pyrazolo[3,4-d]pyrimidin-3-yl)acetamide

-7 -



Phar macol ogi cal activity The illustrative exanples of the present invention
are screenﬁd f(/)r TRPAL activity according to a nodified er;)cedure descri bed
in (a) TotR2WRIEB7al ., Life Sciences, 2003, 73, 487- 498 (B WNavara
R et al., Proc. Natl. Acad Sci. USA., 2007, 104, 13525- 13530. The

screeni ng of the conpounds can be carried outFby ot her nethods and

procedures known to persons skilled ih iooﬁe%e_eni ng for TRPA |
ant agoni st usi ng the 45Cal ci @\g{é;ﬁs%ay ﬁe i nhibition of TRPAL
SR

U
receptor activation was neasuréw 'i3bi tioh -of allyl isothiocyanate

(AITC) induced cellular upt ake offnTadi oacti ve cal cium Test conmpounds were
di ssolved in DMSO to prepare 10 ndMsstock sol ution and then diluted using
plain mediumwith 0.1% BSA and 1.8 nM CaCl2 to get .desired concentration.
Fi nal conddsttitle FORPYMADYBDPrGPatqdeaceatsding &h thragensraloprocadyye (Mathed BRPAL

expr essi ng, cells. r 0 Fa. %Mu by 1465
penicilli %9 lr §p? %ﬁﬁ%ﬁ&go ut ontrvr&élog'é%zg 1 )ngg{hc}%!%@igéﬁ%{zmr g}g(’)eseded
24 h pri odiflwrophengld B thiavod@-amehé (Prhtmgs GHB9Asnmol)gmt the pRsd0O afeEDEI per
wel | on the day of eri t. Cells re treated wth tes qunds for
10 nin f ollbgiRehiopge & mgo"ﬁqép Aol HOH (4 i ¢ c@mqlbﬁ?ctPWégf "8 M and
5 va /L 498%EmbBlin 3 2TdiehI S8k thand\& S mIAS @(ﬂ%g@ﬁﬁ@gfb@lh&%s%ﬂffﬁ@vhiw _
containing 1% Triton X-100, 0.1 % deoxychol ate and 0. 1% SDS. Radi oactivity
in the |ysalid "Wa MR &30 iz, DNPOKA) 8 3TIT(scHdNB. 3 (seBHRBIRS (9AHYf4.40 i d

" esponse abbal ARALPI- Ihd ABsOEd- Wt detd Abagi 581 Goad ydellabradth: ™

cal cul at edy g1 gRNG 8L Bl (MPL) €Sponse curve by nonlinear regression
anal ysi s usi ng G aphPad PRI SM'software. The conpounds prepared were tested

using the above assay procedure and the results obtained are given in Table
3. Percentage inhibition at concentrations »§3f 1.0 JAM and 10.0 are
given in the table along with | C50 (]ﬁﬁ%“p e?ai | s for sel ected exanpl es. The

1 C50 (nM NtFd-glaegrdﬁﬁoﬁhtaﬁylsa%mamsrl]ag-@,i%i&@ﬁh h4jendid b4 S G379k ehedR-3 A"
refers to an 1050 value of |ess than 50 nM "B" refers to | C50 value in.
range of Horagalo{od-vimyronidiv-arydaceimidgf ers to an | C50 val ues above 100.0 nM

Table 3: In-vitro screening results ofO cQmpo ds of invention Exanpl es
Per centage inhibition Human | C50 vgl u M@g@mt 1.0 p.N4 at 10.0 i N4

23.05 21.39 - 2 HaC.y A
o AN \NN‘CHs

_ CH3

The title compound was prepared according to the general procedure (Method B) by
coupling Intermediate 8 (250 mg, 0.992 mmol) with 5-(4-bromophenyl)isoxazol-3-amine
(237 mg, 0.992 mmol) in the presence of EDCI hydrochloride (228 mg, 1.190 mmol),
HOBt (40 mg, 0.297 mmol) and DMAP (12.12 mg, 0.099 mmol) in 1,2-dichloroethane
(10 ml) to give 30 mg of the product as an off-white solid; 'H NMR (300 MHz, DMSO-
de): 6 3.18 (s, 3H), 3.34 (s, 3H), 3.84 (s, 3H), 4.33 (s, 2H), 7.35 (s, 1H), 7.73 (d, J = 8.1

Hz, 2H), 7.83 (d, J = 8.7 Hz, 2H), 11.58 (br s, 1H); APCI-MS (m/z) 473.05 (M+H) "
Example 66

N-[5-(Trifluoromethoxy)-1,3-benzothiazol-2-yl]-2-(2,5,7-trimethyl-4,6-dioxo0-4,5,6,7-
tetrahydro-2 H-pyrazolo[3,4-d]pyrimidin-3-yl)acetamide
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o s{)-ock;

o A
H3C.N H- )
~ N-CH3
OAN N o
CH3'

The title compound was' prepared accordmg to the general procedure (Method B) by
coupling Intermediate 8 (250 mg, 0.992 mmol) with 5-(trifluoromethoxy)-1,3-
benzothiazol-2-amine (234 mg, 0.992 mmol) in the presence of EDCI hydrochloride (458
mg, 2.389 mmol) HOBt (40 mg, 0.297 mmol) and DMAP (12.12 mg, 0.099 mmol) in
1,2-dichloroethane (10 ml) to give 200 mg of the product as an off-white solid; 'H NMR
(300 MHz, DMSO-dg): 8 3.17 (s, 3H), 3.37 (s, 3H), 3.86 (s, 3H), 4.45 (s, 2H), 7.44 (d, J =
8.7 Hz, 1H), 7.86 (d, J = 8.7 Hz, 1H), 8.13 (s, 1H), 12.94 (br s, 1H); APCI-MS (m/z)
469.10 (M+H)

Example 67
N-[4-(4-Chlorophenyl)-1,3 -thiazol-2-yl]-2-(4,6-dimethyl¥5,7;di'oxo-4,5;6,7-tetrahydro-
1 H-pyrazolo[4,3-d]pyrimidin-1-yl)acetamide |

The title compound was 'prepared’ according to the general pr0cedur.‘e' (Method A) by
coupling Intermediate 9 (150 mg, 0.823 mmol) with 2-bromo-N-[4-(4-chlorophenyl)-1,3-
thiazol-2-yl]acetamide (328 mg, 0.988 mmol) in the presence of NaH (50 mg, 1.235
mmol) in dry DMF (3.0 mL) to give 30 mg of the product as an off-white solid; 'H NMR
(300 MHz, DMSO-d): § 3.22 (s, 3H), 3.44 (s, 3H), 5.50 (s, 2H), 7.51 (d, J = 8.1 Hz, 2H),
7.73 (s, 1H), 7.89 (s, 1H), 7.93 (d, J = 8.4 Hz, 2H), 12.77 (br s, 1H); APCI-MS (m/z):
431.09 (M+H)".

Example 68

2-(4,6-Dimethyl-5,7-diox0-4,5,6,7-tetrahydro-1 H-pytrazolo{4,3-dpyrimidin-1-yl)-N-{4-
[3-fluoro-4-(trifluoromethyl)phenyl]-1,3-thiazol-2-yl}acetamide
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8 91.92 100.00 9 60.70 91.28 - 10 91.00 95.30 11 96.26 98.07 A 12 97. 37

95.97 A 13 86 5 98. 82
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The title c‘ompoﬁ.n'd- -vwas--p;re'p-ziré‘d Aacco‘rd‘ih-g't-o_:t}.i‘éj-i'gén_erél'~-p£oéé‘dufe (MethodA) by
coupling Intermediate 9 (.6“2 mg; 0.344 mmol) with - 2-bromo-N-{4-[3-fluoro-4-
(trifluoromethyl)phenyl]-1,3-thiazol-2-yl}acetamide (110 mg, .0.287 mmol) . in the
presence of NaH (17 mg, 0.430 mmol) in dry DMF (5 0 mL) to give 35 mg of the
product as an off-white solid; 'H NMR (300 MHz, DMSO-dg) & 3.21 (s, 3H), 3.43 (s,
3H), 5.51 (s, 2H), 7.84-8.02 (m, 5H), 12.85 (br s, 1H); APCI-MS (m/z) 481.22 (M-H)".
-Example 69

N-{4-[4-(2,2- Dlmethylpropoxy) -3: fluorophenyl]-1,3-thiazol-2-yl}-2-(4,6- dlmethyl 5,7-
dioxo-4,5,6,7-tetrahydro-1H-pyrazolo[4,3- d]pyrirhidln-l -yDacetamide

2 )S\\ OCH,C(CHa)
o HL” N 2 3)3

H3C. \

The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate: 9 (60 mg, 0.333 mmol)- with 2-breme-N-{4-[4-(2,2-
dimethylpropoxy)-3-fluorophenyl]-1,3-thiazol-2-yl}acetamide (107 mg, 0.277 mmol) in
the presence of NaH (17 mg, 0.415 mmol) in dry DMF (5.0 mL) to give 50 mg of the
product as an off-white solid; "H NMR (300 MHz, DMSO-dg) 6 1.02 (s, 9H), 3.22 (s,
3H), 3.44 (s, 3H), 3.75 (s, 2H), 5.49 (s, 2H), 7.22 (1, J = 8.4 Hz, 1H), 7.61 (s, 1H), 7.65-
7.75 (m, 2H), 7.89 (s, 1H), 12.72 (br s, 1H); APCI-MS (m/z) 501.45 (M+H) ",

Example 70
N-{4-[3-Chloro-4-(2,2-dimethylpropoxy)phenyl}-1,3-thiazol-2-yl }-2-(4,6-dimethyl-5,7-
diox0-4,5,6,7-tetrahydro- 1H—pyrazolo[4,3-_a’]pyrimidin— I-yl)acetamide

Cl

Q S
g tl‘,Q—C>OCHzC(CHm
N
07N
CH3
The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 9 (60 mg, 0.333 mmol) with 2-bromo-N-{4-[3-chloro-4-(2,2-
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dimethylpropoxy)phenyl]-1;3-thiazol-2-yl}acetamide (167 -mg, 0.399 mmol) in the
presence of NaH (20 mg, 0.499 mmol) in dry DMF (5.0-mL) to give 35 mg of the product
as an off-white solid; "H NMR (300 MHz, DMso-dé) 51.04 (s, 9H), 3.22 (s, 3H), 3.43 (s,
3H), 3.76 (s, 2H), 5.49 (s, 2H), 7:19°(d, J = 8.7 Hz, 1H), 7.63 (s, 1H), 7.81 (d, J = 8.7 Hz,
1H), 7.88 (s, 1H), 7.95 (s, 1H), 12.72 (br s, IH); APCI:MS (m/z) $17.17 (M+H) "
Example 71 4 ,
N-{4-[2,4-Difluoro-3-(trifluoromethyl)phenyl]-1 ,3-thiazoli2;yl } -2-(4,6-dimethyl-5;7-
dioxo0-4,5,6,7-tetrahydro-1 H-pyrazolo[4,3-d]pyrimidin-1 -yl)ééetamide o A
H30~No NHL” N F  CFs
oJng’N
CH -
The title compound was prepared according to the general procedure (Method A) by
coupling with Intermediate 9 (100 mg, 0.600 mmol) with 2-bromo-N-{4-[2,4-difluoro-3-
(trifluoromethyl)phenyl]-1,3-thiazol-2-yl}acetamide (289 mg, 0.720 mmol) in the
presence of NaH (36 mg, 0.900 mmol) in dry DMF (3.0 mL) to give 38 mg of the product
as an off-white solid; '"H NMR (300 MHz, DMSO-dy): 8 3.22 (s, 3H), 3.44 (s, 3H), 5.51
(s, 2H), 7.53 (t, J = 9.9 Hz, 1H), 7.69 (s, 1H), 7.89 (s, 1H), 8.30-8.38 (m, 1H), 12.84 (br s,
1H); APCI-MS (m/z): 501.24 (M+H)"
Example 72
N-{4-[4-(Difluoromethoxy)-3,5-difluorophenyl}-1,3-thiazol-2-yl}-2-(4,6-dimethyl-5,7-
diox0-4,5,6,7-tetrahydro-1H-pyrazolo{4,3-d]pyrimidin-1-yl)acetamide

o S
o R ICp-oome,
H3C\N N H F
A | N
oy
CH3

The title compound was prepared. according to the general procedure (Method A) by
coupling with Intermediate 9 (60 mg, 0.331 mmol) with 2-bromo-N-{4-[4-
(difluoromethoxy)-3,5-difluorophenyl]-1,3-thiazol-2-yl }acetamide (110 mg; 0.276 mmol)
in the presence of NaH (17 mg, 0.414 mmol) in dry DMF (5.0 mL) to give 40 mg of the
product as an off-white solid; 'H NMR (300 MHz, DMSO-dg) 0 3.22 (s, 3H), 3.43 (s,
3H), 5.50 (s, 2H), 7.28 (t, J = 72.3 Hz, 1H), 7.80 (d, /= 9.3 Hz, 1H), 7.89 (s, 1H), 7.92 (s,
1H), 12.82 (br s, 1H); APCI-MS (m/z) 499.20 (M+H) "
| ' | | Exarﬁple 73
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N-{4-[3,5-Difluoro-4-(2,2,2-trifluoroethoxy)phenyl]-1,3-thiazol-2-y1} -2-(4,6-dimethyl-
5,7-dioxo-4,5,6,7-tetrahydro- 1 H-pyrazolo[4,3+d]pyrimidin- 1-yl)acetamide
F

H3C\No “ NOHiN\> < :}F ocﬁz'CFa
| ;KLN |

: ' CH3 _
The title compound was prepared accordlng to the general procedure (Method A) by
coupling Intermediate 9 (130 mg, 0.700 mmol) with 2-bromo-N-[4-(3,5-Difluoro-4-
(2,2,2-trifluoroethoxy)phenyl)-1,3-thiazol-2-ylJacetamide (302 mg, 0.700 mmol) in the
presence of NaH (42 mg, 1.050 mmol) in dry DMF (3.0 mL) - to give 73 mg of the
product as a white solid; "H NMR (300 MHz, DMSO-dj): 8 3.21 (s, 3H), 3.43 (s, 3H),
4.86 (q, J = 9.0 Hz, 2H), 5.50 (s, 2H), 7.71 (d; J = 9.9 Hz, 2H), 7.85 (s, 1H), 7.89 (s, 1H),
12.80 (br s, 1H); APCI-MS (m/z): 531.11 (M+H)", |
Further elutmg gave 30 mg of N-[4- (3 5-Difluoro-4- (2, 2 ,2- trlﬂuoroethoxy)phenyl) 1,3-
thiazol-2-yl1}-2-(4,6-dimethyl-5,7-diox0-4,5,6,7-tetrahydro-2 H-pyrazolo[4,3-d|pyrimidin-
2-yl)acetamide; '"H NMR (300 MHz, DMSO-ds): & 3.26 (s, 3H), 3.36 (s, 3H), 4.86 (q, J =
9.0 Hz, 2H), 5.38 (s, 2H), 7.70 (d, J = 8.7 Hz, 2H), 7.88 (s, 1H), 8.08 (s, lH) 12.85 (brs,
1H); APCI-MS (m/z) 529.10 (M-H)".

Example 74

N-[4-(3,5-Difluoro-4-isobutoxyphenyl)-1,3-thiazol-2-yl]-2-(4,6-dimethyl-5,7-dioxo-
4,5,6,7-tetrahydro-1 H-pyrazolo[4,3-d]pyrimidin-1-yl)acetamide

F
- ) N o ” i}—Q—OCHzCH(CH;;)g

, CHs '
The title compound was prepared according to the general procedure (Method A) by
coupling with Intermediate 9 (60 mg, 0.333 mmol) with 2-bromo-N-{4-(3,5-difluoro-4-
isobutoxyphenyl)-1,3-thiazol-2-yl}acetamide (162 mg, 0.399 mmol) in the presence of
NaH (20 mg, 0.499 mmol) in dry DMF (5.0 mL) to give 25'mg of the product as an off-
white solid; '"H NMR (300 MHz, DMSO-ds) & 0.98 (d, J = 6.9 Hz, 6H), 1.98-2.04 (m,
1H), 3.22 (s, 3H), 3.43 (s, 3H), 3.91 (d, J = 6.6 Hz, 2H), 5.50 (s, 2H), 7.62-7.68 (m, 2H),
7.79 (s, 1H), 7.89 (s, 1H), 12.77 (br s, 1H); APCI-MS (m/z) 505.13 (M+H) .

Example 75
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N-[4-(3 ,5»Dichloro—4—iéobutoxyphenyl)-1 ,3-thiazol;2~yl] -2-(4,6-dimethyl-5,7-dioxo-
4,5,6,7-tetrahydro-1 H-pyrazolo[4,3 ;d]pyfimidin‘— 1 ~yl)acetamide

L :
P ;\—QOCHZCH(CH;;)Z
R H3C Ji& U

: o>
CH3

The title compound was prepared accordmg to the general procedure (Method A) by
coupling with Intermediate 9 (60 mg, 0.333 mmol) with 2-bromo-N-{4-(3,5-dichloro-4-
isobutoxyphenyl)-1,3-thiazol-2-yl}acetamide (175 mg, 0.399 mmol) in the presence of
NaH (20 mg, 0.499 mmol) in dry DMF (5.0 mL) to give 45 mg of the product as an off-
white solid; '"H NMR (300 MHz, DMSO-ds) & 1.05 (d, J = 6.6 Hz, 6H), 2.05-2.15 (m,
1H), 3.25 (s, 3H), 3.35 (s, 3H), 3.79 (d, J = 6.0 Hz, 2H), 5.37 (s, 2H), 7.90 (s, 1H), 8.00
(s, 2H), 8.08 (s, 1H), 12.84 (br s, 1H); APCI-MS (/z) 505.13 (M+H) .

E*ample 76 |
N-{4-[3,5-Difluoro-4-(3-methylbutoxy)phenyl]-1,3-thiazol-2-y1}-2-(4,6-dimethyl-5,7-
dioxo-4,5,6,7-tetrahydro- 1 H-pyrazolo[4,3-d]pyrimidin-1-yl)acetamide

F

O R
inCHZCHch(CH3)2
0 /LN N
Hocp F
0PN

The title compound was prepared according to the general procedure (Method A) by
coupling with Intermediate 9 (50 mg, 0.286 mmol) with 2-bromo-N-{4-[3,5-difluoro-4-
(3-methylbutoxy)phenyl]-1,3-thiazol-2-yl}acetamide (100 mg, 0.238 mmol) in the
presence of NaH (14 mg, 0.357 mmol) in dry DMF (5.0 mL) to give 35 mg of the product
as an off-white solid; '"H NMR (300 MHz, DMSO-dq) 6 0.92 (d, J = 6.9 Hz, 6H), 1.55-
1.62 (m, 2H), 1.76-1.86 (m, 1H), 3.22 (s, 3H), 3.43 (s, 3H), 4.15 (t, J = 6.6 Hz, 2H), 5.50
(s, 2H), 7.62-7.68 (m, 2H), 7.79 (s, 1H), 7.89 (s, 1H), 12.77 (br s, 1H); APCI-MS (m/z)
519.18 (M+H)".

Example 77
N-{4-[3,5-Dichloro-4-isobutoxyphenyl]-1,3-thiazol-2-yl}-2-(4,6-dimethyl-5,7-dioxo-
4,5,6,7-tetrahydro-1 H-pyrazolo[4,3-d]pyrimidin-1-yl)acetamide
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: cl
H3C JL 'OCHZCH(-C.I;l;i)z

' )\

CHB o v

The title compound ‘was prepared accordmg to the general procedure (Method A) by
coupling with Intermedrate 9 (60 mg, 0.333 mmol) wrth pE bromo-N—[4 (3, S-drﬂuoro 4 |
1sobutoxyphenyl) 1,3-thiazol-2- yl]acetamlde (180 mg, 0.399 mmiol) in the presencé of
NaH (20 mg, 0.499 mmol) in dry DMF (5.0 mL) to give 45 mg of the product as an off-
white solid; '"H NMR (300 MHz, DMSO-ds) 6 0.96 (d, J = 6.9 Hz, 6H), 1.64-1.73 (m,
2H), 1.83-1.92 (m, 1H), 3.25 (s, 3H), 3.36 (s, 3H), 4.04 (t, J = 6.6 Hz, 2H), 5.37 (s, 2H),
7.90 (s, 1H), 8.01 (s, 2H), 8.07 (s, 1H), 12.84 .(br s, 1H); APCI-MS (m/z) 551.24 (M+H)".

| Example 78 | |
N-{4-[4-(2,2-Dimethylpropoxy)-3,5-difluorophenyl]-1,3-thiazol-2-y1}-2-(4,6-dimethyl-
5,7-diox0-4,5,6,7-tetrahydro-1H-pyrazolo[4,3-d]pyrimidin-1-yl)acetamide

F
0O SH\.
k}—Q’OCHzc(CHs):;
F |

The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 9 (150 mg, 0.800 mmol) with 2-bromo-N-[4-(2,2-
dimethylpropoxy)-3,5-difluorophenyl)-1,3-thiazol-2-ylJacetamide (400 mg, 0.96 mmol)
in the presence of NaH (48 mg, 1.20 mmol) in dry DMF (3.0 mL) to give 52 mg of the
product as an off-white solid; 'H NMR (300 MHz, DMSO-ds): & 3.22 (s, 3H), 3.43 (s,
3H), 3.80 (s, 2H), 5.50 (s, 2H), 7.65 (d, J = 9.3 Hz, 2H), 7.79 (s, IH) 7.89 (s, 1H), 12.78
(br s, 1H); APCI-MS (m/z): 519.14 (M+H)".

Example 79
N-{4-[3,5-Dichloro-4-(2,2-dimethylpropoxy)phenyl}-1,3-thiazol-2-yl} -2-(4,6-dimethyl-
5,7-diox0-4,5,6,7-tetrahydro-1 H-pyrazolo[4,3-d]pyrimidin-1-yl)acetamide

o S
o A\}—QOCHZC(CHM
H3C
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The title compound was prepared according to the general. procedure (Method "'A)"by
coupling with Intermédiate 9 (80 ing, VO.v444i*r"nmol). with 2=bforﬁo-N—‘.{4-[3,5—di'chlc')ro-4-
(2,2-dimethylpropoy)phenyl]-1,3-thiazol-2:yl}acetamide (219 mg, 0.488 mmol) in the
presence of NaH (27 mg, 0.666 mrﬁol) in dry DMF (50 mi;) to‘vgi’i‘/Ae. 65 mg of thé'_p‘ro_duct

as an off-white solid; "H NMR (300 MHz, DMSO-ds) §1.08 (s, 9H), 3.22 (s, 3H),:3:43 (s, -
3H), 3.67 (s, 2H), 5:50 (s, 2H), 7.85-7.91 (m, 2H), 8.00 (s, 2H), 12.77 (br s, 1H); APCL-
MS (m/z) 551.16 (M+H)". |

v ~ Example 80
N-{4-[3-Chloro-4:(2,2-diméthylpropoxy)-5-fluorophienyl]-1,3-thiazol-2-y1}-2-(4,6-
dimethyl-5,7-diox0-4,5,6,7-tetrahydro- 1 H-pyrazolo[4,3-d|pyrimidin-1-yl)acetamide -

S ) Cl
O SN_/\
o Ay k}—Q—OCHzc(CH3)3
Y :
A y

o

The utle compound was prepared according to the general procedure (Method A) by
coupling. Intermediate 9 (70 mg, 0.389 mmol) with 2-bromo-N-{4-[3-chloro-4-(2,2-
dimethylpropoxy)-5S-fluorophenyl]-1,3-thiazol-2-yl}acetamide (203 mg, 0.466 mmol) in
the presence of NaH (23 mg, 0.586 mmol) in dry DMF (5.0 mL) to give 40 mg of the
product as an off-white solid; 'H NMR (300 MHz, DMSO-d;) & 1.04 (s, 9H), 3.21 (s,
3H), 3.43 (s, 3H), 3.78 (s, 2H), 5.49 (s, 2H), 7.75-7.91 (m, 4H), 12.77 (br s, 1H); APCI-
MS (m/z) 535.23 (M+H)". |
Example 81

N-{4-[4-(Cyclobutylmethoxy)-3,5-difluorophenyl]-1,3-thiazol-2-yl} -2-(4,6-dimethyl-5,7-
~dioxo-4,5 ,6,7-tetrahydro-1H-pyrazolo[4,3-d]pyrimidin-1-yl)acetamide

The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 9 (100 mg, 0.555 mmol) with _>2’-bromo-’N-{4-[4-
(cyclobutylmethoxy)-3,5-difluorophenyl]-1,3-thiazol-2-yl}acetamide (278 mg, 0.666
mmol) in the presence of NaH (33 mg, 0.832 mmol) in dry DMF (5.0 mL) to give 55 mg
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of the product as an off-white sqlid; 'H NMR € 00 MHZ‘,-’DMSO-’%)“S 1.78-1.92 (m, 4H), .
2.00-2.06-(tn, 2H), 2. 652,72 (m, TH), 3.22 (s, 3H); "374/3 (s, 3H), 4. 10’(& J=6. 9 Hz 2H), - -
5.50 (s, 2H), 7. 62-7.68 (m, 2H), 7.79 (s, 1H), 7.89 (s, lH) 12.77 (br s, 1H); APCI-MS
(m/z) 517.15 (M+H)". v

_ Example 82 o .
N-{4-(3,5-Difluoro-4-(2,2- dlmethylpropoxy)phenyl) 1,3-thiazol-2-y1]-2- (3 4, 6 trlmethyl- _
5,7-diox0-4,5,6,7-tetrahydro-1 H-pyrazolo[4,3-d]pyrimidin-1-yl)acetamide ' |

E
HOL iX—romucmh
H3C,NJI( : F
O)\N
CH,CH3
The title compound was prepared according to the general procedure (Method ‘A) by
coupling Intermediate 10 (50 mg, 0.257 mmol) with 2-bromo-N-[4-(3,5-difluoro-4-(2,2-
dimethylpropoxy)phenyl)]-1,3-thiazol-2-yl}acetamide (118 mg, 0.283 mmol) iin the
presence of NaH (12 mg, 0.308 mmol) in dry DMF (5.0 mL) to give 19 mg of the
product as an off-white solid; 'H NMR (300 MHz, DMSO-d;) o 1.01 (s,r 9H), 2.50 (s,
" 3H), 3.21 (s, 3H), 3.58 (s, 3H), 3.80 (s, 2H), 5.41 (s, 2H), 7.64 (d, J = 9.3 Hz, 2H), 7.87
(s, 1H), 12.74 (br s, 1H); APCI-MS (m/z) 533.16 (M+H) .

Example 83
N-[4-(3,5-Dichloro-4-(2,2-dimethylpropoxy)phenyl)-1,3-thiazol-2-yl}-2-(3,4,6-trimethyl-
5,7-diox0-4,5,6,7-tetrahydro-1 H-pyrazolo[4,3-d]pyrimidin-1-yl)acetamide

Ci

O 8T
OCH,C(CH
o 2 I-Cproomoikas
HsC. J‘j;( H cl
I N
OJ\N

The title compound was prepared according to the general procedure (Method A) by
coupling Intermediate 10 (50 mg, 0.257 mmol) with 2-bromo-N-[4-(3,5-dichloro-4-(2,2- v
dimethylpropoxy)phenyl)]-1,3-thiazol-2-yl}acetamide (127 mg, 0.283 mmol) in the
presence of NaH (15 mg, 0.385 mmol) in dry DMF (5.0 mL) to give 25 mg of the
product as an off-white solid; 'H NMR (300 MHz, DMSO-dg) & 1.07 (s, 9H), 2.50 (s,
3H), 3.21 (s, 3H), 3.58 (s, 3H), 3.67 (s, 2H), 5.42 (s, 2H), 7.87 (s, 1H), 8.00 (s, 2H), 12.74
(br s, 1H); APCI-MS (m/z) 565.32 (M+H) ™.
Example 84
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N-[5- (4-Br0mopheny1)1soxazol 3~y1] 2= (4 ,6- dlmethyl 5,7+ d10x0 4,5; 6 7 tetrahydro 1H—
pyrazolo[4;3- d]pyr1m1d1n-1 yl)acetamlde o o ;

o S v
i b—@sr
H3C JL
e

CH3
The title compound was preparéd according td the general proc‘e‘dure' (Methodi A) by
coupling -Intermediate 9 (60 mg, 0.333 mmol) with 2-bromo-N-[5-(4-
bromophenyl)isoxazol-3-yl]acetamide (144 mg, 0.399 mmol) in the presence of NaH (20
mg, 0.499 mmol) in dry DMF (5.0 mL) to give 40 mg of the product as an off-white
solid; 'H NMR (300 MHz, DMSO-ds) & 3.22 (s, 3H), 3.43 (s, 3H), 5.42 (s, 2H), 7.33 (s,
1H), 7.72 (d, J = 8.7 Hz, 2H), 7.85 (d, J = 8.1 Hz, 2H), 8.88 (s, 1H), 11.60 (br s; 1H);
APCI-MS (m/z) 459.08 (M+H)*. |

Example 85

N-{4-[3-Fluoro-4-(trifluoromethyl)phenyl]-1H-imidazol-2-yl]-2-(2,5,7- trlmethyl -4,6-
dioxo-4,5,6,7-tetrahydro-2 H-pyrazolo(3,4-d]pyrimidin-3-yl)acetamide

O HN7 .
. CF
o N*NH >‘ 3
H
N

H3C~ - F
N T N-CHs
N

0PN

CH3
To a stirred solution of 4-[3-fluoro-4-(trifluoromethyl)phenyl]-1H-imidazol-2-amine
(Intermediate 11) (104 mg, 0.428 mmol) in dry toluene (4 ml), sodium hydride (60 %
dispersion in mineral oil, (12 mg, 1.401 mmol) was added and reaction mixture was
stirred for 30 min at room temperature. Step 6 of Intermediate 8 (100 mg, 0.356 mmol)
was added to the above reaction mixture and heated to reflux for 48 h. The reaction
mixture quenched into water and extracted with ethyl acetate and the combined organic
layers were washed with brine, dried over Na;SO4. Solvent was evaporated and residue
obtained was purified by SiO; column chromatography using 2 % methanol in chloroform
to give 23 mg of the product as off white solid; 'H NMR (300 MHz, DMSO-dq): & 3.18
(s, 3H), 3.36 (s, 3H), 3.85 (s, 3H), 4.30 (s, 2H), 7.62 (s, 1H), 7.70-7.81 (m, 3H), 11.76 (br
s, 1H), 11.94 (br s, 1H); APCI-MS (m/z): 480.17 (M+H)".
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Pharmacological activity

The illustrative examples of the present invention are screened for TRPAL activity
according to a modified procedure described in (a) Toth, A. et al., Life Sciences, 2003, 73,
487-498. (b) McNamara C, R. et al., Proc. Natl. Acad. Sci. US.A., 2007, 104, 13525-
13530. The screening of the compounds can be carried out by other methods and

procedures known to persons skilled in the art.

Screening for TRPA! antagonist using the Calcium uptake assay

The inhibition of TRPA1l receptor activation was measured as inhibition of allyl
isothiocyanate (AITC) induced cellular uptake of radioactive calcium. Test compounds
were dissolved in DMSO to prepare 10 mM stock solution and then diluted using plain
medium with 0.1% BSA and 1.8 mM CaCl, to get desired concentration. Final
concentration of DMSO in the reaction was 0.5% (v/v). Human TRPA1 expressing CHO
cells were grown in F-12 DMEM medium with 10% FBS, 1% penicillin-streptomycin
solution, 400 pg / ml of G-418. Cells were seeded 24 h prior to the assay in 96 well plates
so as to get ~ 50,000 cells per well on the day of experiment. Cells were treated with test
compounds for 10 min followed by addition of AITC at a final concentration of 30 uM
and 5 pCi/mi * Ca™ for 3 min. Cells were washed and lysed using buffer containing 1%
Triton X-100, 0.1 % deoxycholate and 0.1% SDS. Radioactivity in the lysate was
measured in Packard Top count after addition of liquid scintillant. Concentration response
curves were plotted as a % of maximal response obtained in the absence of test
antagonist. 1Csy value was calculated from concentration response curve by nonlinear

regression analysis using GraphPad PRISM software.

The compounds prepared were tested using the above assay procedure and the results
obtained are given in Table 3. Percentage inhibition at concentrations of 1.0 uM and 10.0
uM are given in the table along with ICsy (nM) details for selected examples. The 1Csg
(nM) values of the compounds are set forth in Table 3 wherein “A” refers to an ICsq value
of less than 50 nM, “B” refers to [Cso value in range of 50.01 to 100.0 nM and “C” refers

to an ICsq values above 100.0 nM.
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Table 3: In-vitro screening results of compounds of invention

Examples Percentage inhibition Human
at 1.0 uyM at 10.0 uM ICsp value (range)
1 23.05 21.39 -
2 35.44 79.51 -
3 94.43 98.77 A ]
4 34.39 89.77 -
5. 55.26 82.29 _ - ﬂ
6 42.37 52.84 -
7 35.52 37.28 -
8 91.92 100.00 A
9 60.70 91.28 -
10 91.00 95.30 B
o n 96.26 98.07 N A
12 97.37 95.97 A
B 86.45 98.82 B
14 92.52 92.54 A
15 76.50 92.50 B
16 94.96 97.14 A
17 - 33.54 49.94 -
18 38.44 38.71 - |
,,,,,, _ 19 72.12 76.86 ]
20 12259 6770 4 -
21 11.16 16.23 -
22 81.41 99.41 A
23 87.43 92.21 B
24 93.92 99.43 A
25 68.31 | 94.76 -
26 95.26 98.27 A
27 87.58 99.15 A
28 99.51 99.68 A
29 95.58 97.08 A
30 93.56 N 100.00 A
31 87.44 95.35 B
32 92.81 96.32 A
33 0.00 28.30 -
34 88.81 97.01 C
35 64.74 96.79 » -
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36 35.59 70.11 i |
37 52.90 95.44 i
38 57.01 97.80 .
39 4.89 21.09 :
40 48.49 86.22 :
41 37.99 86.55 i |
42 41.10 63.14 i
43 30.13 41.58 -
44 27.08 77.03 ]
r 45 93.46 98.87 B
46 89.26 96.58 C
I 98.98 99.45 A
48 92.84 97.51 B
49 52.26 88.46 -
50 0.00 19.84 -
51 57.54 79.68 -
52 37.75 64.81 -
53 97.25 98.63 A
E 97.73 99.61 A
55 92.23 99.15 B
56 96.20 98.16 A
57 43.04 49.81 .
58 94.63 99.25 A
59 97.57 99.33 A
60 93.42 97.19 A
61 86.05 98.33 B
62 90.31 95.76 A
63 95.07 99.74 A
64 97.78 98.29 A
65 12.49 24.64 -
66 45.05 71.55 -
67 57.60 98.43 -
68 91.34 99.43 C
69 97.27 99.75 A
70 91.47 98.76 A
71 78.25 99.28 B
72 $5.88 97.67 C
73 99.06 99.91 A
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A 71 78.25 99.28 13 72 85.88 97.67 C 73 99.06 99.91 A

74 92.10 98.78 A 75
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i 92.10 98.78 A ]
75 99.34 100 A
76 84.32 95.60 C
77 89.48 99.58 B
78 100 99.65 A
79 100 99.99 A
80 99.99 100 A
81 93.95 99.97 A
82 92.85 98.95 B
83 75.59 95.02 A
84 17.24 83.90 -

85 44.10 78.19
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WE CLAIM: o
. A compound of the 'fofmulé:(l)
. -
0 L/H;u_v __

R1\N . 23 ‘R3 :
. //,\ 7 O,Z2-
07 NT T4
@
or a pharmaceutically acceptable salt thereof,
wherein,

Z; is NR? or CR?;

Z» is NR® or CR";

Z3isNorC,

~ with fhe proviso that wheri Z; is. CR? then both Z, 4nd 75 are hot nitfogen at the
same time;

at each occuranée, R? and R® which may be same or different, are independently
selected from hydrogen, hydroxyl, cyano, halogen,‘ sub'sti-tuted or uns'ubstituted alkyl,
haloalkyl, alkenyl, alkynyl, cycloalkyl, cycloalkylalkyl, -(CR*RY),OR*, -COR*, -COOR",
-CONR™R?, -§(0)NRR”, -NR'R”, -NR*(CR*RY),OR*, -(CH;),NR*RY, -(CH,),CHR*R?, -
(CH)NR'R’, -NR*(CR*R*),CONR'R’, -(CH,),NHCOR*, -(CH,),NH(CH,),SO,R* and
(CH,).NHSO,R; - ” |

alternatively either of R® or R is absent;

R' and R? which may be same or different, are independently selected from
hydrogen, hydroxyl, substituted or unsubstituted alkyl, haloalkyl, alkenyl, alkynyl,
cycloalkyl, cycloalkylalkyl, arylalkyl, (CR*R*),OR*, COR*, COOR*, CONRR’,
(CH).NRR?, (CH,)sCHRR’, (CH)NR*R” and (CH,),NHCOR”;

R? is selected from hydrogen, substituted or unsubstituted alkyl, alkenyl,
haloalkyl, alkynyl, cycloalkyl, cycloalkylalkyl, cycloalkenyi; '

L is a linker selected frdm -(CR*R),-, eO-(CR"Ry),,-, -C(0O)-, -NR*-, -S(O)mNRX-,
-NR*(CR'R*),- and -S(0),,NR*(CR*R"),;

U is selected from substituted or unsubstituted aryl, substituted or unsubstituted
five membered heterocycles selected from the group consisting of thiazole, isothiazole,

oxazole, isoxazole, thiadiazole, oxadiazole, pyrazole, imidazole, furan, thiophene,
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}/\lO) 2010/ 1‘9] 22§170I?1%;I'2/8I782010/ 000553 V\E CLAIM 1. A ConPoundpgfl,/I}azflot%O/B&)l’ssr‘?’ul a (1)

pyroles, 1,2,3-triazoles and 1,2;4-triazolé§ and substitﬁted-ér ﬁhéub‘étitutéd 5ixm’e’rnbéred
heterocycles selected from the group co}nsisting of pyrimidihe, pyfidine and pyridazine;

V is selected from hydrogen, cyano, nitro, -NR*R”, halogen, hydroxyl, substituted
or unsubstituted alkyl, alkenyl, -alkynyl; cycloalkyl, '¢yclo'alky1a'lkyl, cycloalkenyl,
haloalkyl, haloalkdky;_ cycloalkylalkoxy, aryl, aryl‘alk‘y’i,i biaryl, _‘hetérdafyl,
heteroarylalkyl, heterocyclic ring and heterocyclylalkyl, - -C(O)OR*, -OR’,
-C(O)NR'RY, -C(O)R" and -SO,NR'R’; or U and V together may form an optionally -
substituted 3 to 7 membered saturated or unsaturated cyclic ring, that may o’p'tinally
include one or more heteroatoms selected from O, S and N;

at each occurrence, R* and R’ are independently selected from the group
consisting of hydrogen, hydroxyl, halogen, substituted or unsubstituted alkyl, alkenyl,
alkynyl, cycloalkyl, - cycloalkylalkyl; - cyclealkenyl, -aryl; arylalkyl; heteroaryl, -
heteroarylalkyl, heterocycii'c ring and heterocyclylalkyl; énd | |

at each occurrence ‘m’ and ‘n’ are independently selected from 0 to 2, both

inclusive.

2. The compound according to élaim 1, wherein one of-Z', 72 or Z3is nitr.ogen.

3. The compound according to claim 1, wherein both Z' and Z? are nitrogen.

4, The compound according to claim 1, wherein both Z? and Z° are nitrogen.

5. The compound according to any of claims 1 to 4, wherein L is CH,.

0. The compound according to any of claims 1 to 5, wherein R' and R? are (Cy-
Cy)alkyl.

7. The compound according to claim 6, wherein (C;-Cq)alkyl is methyl.

8. The compound according to any of claims 1 to 7, wherein R? is hydrogen.

9. The compound according to any of claims 1 to 8, wherein U is heteroaryl.

10. The compound ac‘cdrding to claim 9, wherein heteroaryl is thiazole, imidazole,' :

isoxazole, pyrazole, thiadiazole or pyrimidine.

11. The compound according to any of claims 1 to 10, wherein V is substituted or

unsubstituted aryl.
12. The compound according to claim 11, wherein aryl is phenyl.

13. The .compound of claim 1 having the formula (la):
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or a pharmaceutically acceptable salt thereof, wherein, Zi is NRa or CRa;
Z2 1S NRQp §r CRh: 73 is Nor. C with the proviso %h?t when _Z2 1S CRb
then bot W27 a1 e not nitrogen at the sane time;P TIB20TYP00SY e
occurance, Ra and Rb which may be sane or different, are independently

sel ected from hydrogen, hydroxyl, cyaneo, hal@gen, substituted or
unsubstituted al kyl, hal oal kyl, al kenyl, _awkﬁn.L,ucycloalkyl,

cycl oal kyl al kyl, -(CWAY) ORx, -CORX, - Y, - S(0) 11NRXRY, -WRY

- NRX( OVRY) NORX, - (CH2) nNVRY, - ( CH2) howRY- _(CH2) NVRY, - NRx( CRW " CONWAY,

- (CH2) NHCORX, - (CH2) NH( CH2) S02Rx and4L§H " O2Rx; alternatively either of
Ra or Rb is absent; Rl and R2O"wHj ch \tpy be.sane or different, are

i ndependent |y sel ected from hydrogen; WfdroXyl, substituted or
unsubstituted al kyl, hal oal kyl, al kenyl, 3h5ynyl, cycl oal kyl,

cycl oal kyl al kyl , aryl al kyl, (CWY ORx, , ZCOORX, CONWAY,. (CH2) " NVRY,

CH2) CHWRY NRXRY and ( CH2)nN . R3/is, sel ected from hydrogen,
Subat i tut olor SHEGHELeTILStOHEP cram  nyhereint i ars gt "0
cycloalkyl1 cycloal kyl al kyl ; cycloal'kenyl; . L is a linker selected from
- (CRxR31) - 13- 0- Qin aﬁ@f(fé)"g,to&dw n 18 yherrin (Cr=Gagtxiremethyl. angd U

is selected fromsubstituted or unsubstituted aryl, substituted or

unsubst i tul®d f T e compemidescordingrioepy oEslages d3 dedSs voereinh' ighydieeenrSist i ng
of thiazole, |s@%@g@ﬁ?%ggﬁgéﬁﬁ?%%ﬁmkﬁﬁégzoIe, t hi adi azol e, oxadi azol e,

pyrazol e, imdaz ene, pyroles, 1,2,63-triazoles and

1,2,4-triazple;~and substituted or unsuybstitut L ; nber ed. het erocycl es
sel ect ed ff§n1tE@3SPBﬂBm€€ﬁ§F§P$3&C%PnEyTW i ﬁgfikiﬂgﬁﬂﬁgwgﬁb pyri dazi ne;
V is selected from hydrogep, cyano, nitrq,. -WRY, hal ogen, hydroxyl,. .
substi t ut eL‘ge'or tﬁ%ul? Wﬁ%{gda& %king éPkeﬁ?F", a kyﬁ‘alefe‘%ycﬁllﬁi?mvp?lkyl 1s

cycl oal kyl al kyl ginfyishaaiisaiomly oP@k@dldnhombal0al koxy, cycl oal kyl al koxy,
aryl, arylal kyl, biaryl, hetéroaryl, heteroarylal kyl, heterocyclic ring and

het | | k - 1 - = Y, 1 5 RY, U
PO o g LM 1505008

saturated or ungatQyakeld cyclic ring, that may optinally include one or
nore heteroatons selected fromO, S and N, at each occurrence, |e and
RY are i ndapendemd ¢amsRingatadding etiaie 1 9 WhiReia@USICS §dlNG iPiethydr ogen,

hydr oxyl , hal ogen, substituted or unsubstituted al kyl, al kenyl, al kynyl,
cycloal kyl21.- cykd @hpotinglakodrding YEARRd fc®Hls 1336 2D ﬁ?rﬁinf(lj kheterbgyer 0aryl,

' W.
het eroaryl al kyl, heterocyclic ring and heterocyclylal kyl; and at”each
occurrencey; n I M- VTSI gggg feYor
i ncl usi ve.ezzz'. Tﬁg@%%ﬂ%%ﬁg cg@go di g‘gﬁﬁo%f‘gﬂﬂeﬁn&%‘%ﬁ{éﬂ % ‘tg)ﬁr)laezg}c?f H%Id,gzoi% or
Z3 i s nitrogen.is@azdkeppongeuhddacdeodpyrimidine!| ai m 1, wherein both Z1 and
Z2 are nitrogen. 4. The conpound according to claim1l1l, wherein both Z2 and
Z3 are ni t20genThécontprindarpaidnt @cmerddidlgmisol 3a60y2 X fwihélh M6 isLsubstithtedvdier ei n
L is CH2. 6. The conpound according to any of clains 1 to 5, wherein R and
R2 are (Cl- c4)Hiskbgtituted anghe conpound according to claim6, wherein
(CI-C4)aIK¥I i s _methyl. _ ' )

4. The compound according to claim 23, wherein aryl is phenyl.

25. The compound of claim 1 having the formula (Ib):

(Ib)

| 26. The compound according to claim 25, wherein R' and R? are (Cy-Cy)alkyl.
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8. The compound according to any of clains 1 to 7, wherein R3 is hydrogen.
9. The ¢ Q ccording to any of clains 1 to 8, wherei i eroaryl .
10. The 3&§ﬁ§ﬂﬁggﬁﬁcording to claim9, wherein heteroarqupéapﬁwgg%ﬂe,

i m dazol e, isoxazole, pyrazole, -thiadiazole or-pyrinidi-ne: -11. The conpound
accordi ng 20 anYhoétompaindmcdortimg10 clah@6ewherini (€, €upsikyl isimethydr ' ’
unsubstituted aryl. 12. The conpound according to clai.m 11, wherein aryl is
phenyl . 1328 TheThorpoyochdbcr@ngd 48VoNelaihe 260l awhé@in R? hd Ahare
conmpound accordjng to claim 13, wherein Rl and R2 are (Cl-C4)al kyl. 15. The
conpound accor dindgpandent|yiyéragen apmestyln (C- - c4)alkyl is methyl. 16. The
conpound according to any of clains 13 to. 15, :wherein Ra.is._hydrogen, .
(C1C4) al ky?9- halleyeompsnund lagsarding ho ankef claitiz. 25Th @8 cehgremrd islataatyhg t o
claim 16, wherein (Cl-C4)alkyl is nethyl. 18. The conpound according to

clai m 16, ¥her el edrkyduad ricnadingylo - ¢lsind R9edharbianiaroomiyhyd thinzole, imidazole,
diethylaninoneth%%. éQ. Th? cggﬁouqd accordji.ng to any of clains 13 to 18,
wherein Ro is hYGH68EnPBR2E1MeAnapiRoF PY3idiRge  conpound according to clai m
19, wherein (Cl-C4)al kyl is nmethyl. 21. The conpound according to any of
claims 13 tlo 20Thaamraurd gcrardpg: terasmyrafi claips 25Tiee3 (s ovhsarind ai:wsmumgiy Qo
claim 21, wherej ] ryl is thiazole, imdazole, isoxazole, pyrazole,
t hi adi azol e orggggﬁﬁ$ﬁ%%g6¥23. The conpound according to any of clains 13

to 22, wheygin i £ d or unsybstituted aryl. 24. The conpound
accprdingQ{o cI%&%ﬁ%@#8§%3%%$ﬁ955§th%3%ﬁ@%§?pa ,fsﬁﬁ?ygonpound of claimil
having t he33f. or rq'ﬂeacogrllp%)uhd of claim 1 having the formula (Ic):

(c)

34. The compound according to claim 33, wherein R' and R® are (Cl-C4)élkyl.
35. The compound according to claim 34, wherein (C-Cy)alkyl is methyl.

36.  The compound according to any of claims 33 to 35, wherein R® and R® are

independently hydrogen or methyl.
37. The compound according to any of claims 33 to 36, wherein U is heteroaryl.

38.  The compound according to claim 37, wherein heteroaryl is thiazole, imidazole,

isoxazole, pyrazole, thiadiazole or pyrimidine.

39.  The compound according to any of claims 33 to 38, wherein V is substituted or

unsubstituted aryl.
40. The compound according to claim 39, wherein aryl is phenyl.

41.  The compound of claim 1 having the formula (Id):
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(I'b) 26. The conpound according to claim25, wherein Rl and R2 are
(aA-cA)alkyl.. WO 2010/ 109287PCT/ 1B2010/ 000553 27. The ¢ Qund accordi ng
to cl ai m‘%é,zom?@ﬂn (A-cA)alkyl is nethyl. 28. The coﬁ%ﬁﬁ%‘"%@ﬁ%i ng to
any of claims 25 to 27, wherein Ra and Rb are i ndependently hydrogen or

met hyl . 29. The conpound according to any of Oclainms 25 to 28, wherein Uis
heteroaryl. 30. The conpound according 4o claim 29, wherein heteroaryl is
t hi azol e, im dazole, isoxazole, pyrazolje,. tihi aﬁﬂ?%‘z\ﬁl e or pyrimdine. 31.
The conpound according to any of cl ai Mt X0 30, wherein V is substituted
or unsubstituted aryl. 32..The conpoghg_ & ng to claim31l, wherein aryl
i s phenyl. 33. ‘The conpound of claifi1 '}hav ‘ng-the formula (lc): (lc) 34.
The conpound according to ¢laim 33, wi@®?in Rl and R2 are (Cl -C4)al kyl .
35. The conpound according.to claim 34, wm§~ein.(6| -C)al kyl is nethyl.
36. The conpound according to any of clains’/33 to 35, wherein Ra.and Rb are
i ndependen %y h¥drogen or. -methyl. 37, The conpoynd according to .any of " -
clains 33 361 NS FERRAuAd gegasding (. ¢laum ¢ 1, whasein i aand dygfaibd-Galkyldi ng to
claim37, wherein heteroaryl is thiazole, imdazole, isoxazole, pyrazole,

t hi adi azol B-or PYa ¢avirAupd acuding feclaimpaumacreindor-@iatadkyl is methylof ci ai ms 33
to 38, wherein Vis substituted or unsubstituted aryl. 40. The conpound
accor di ng 4% cl Bhere@opounderceondingr tp| anysofptieims 41 4143, TiwkercionPbisritydodgenl @i m 1
havi ng the for rrx%let%yl(l d: 0 - , :

45.  The compound-according to any of claims 41 to 44, wherein-U is heteroaryl.

46.  The compound acéording to claim 45, wherein heteroaryl is thiazole, imidazole,
isoxazole, pyrazole, thiadiazole or pyrimidine. |

47. The compound according to any of claims 41 to 46, wherein V is substituted or -
unsubstituted aryl.

48. The comppund according to claim 47, wherein aryl is phenyl.

49. The compound of claim 1 having the formula (Ie):

(Ie)

50.  The compound according to claim 49, wherein R! and R are (Cy-Cy)alkyl.

S1. The compound according to claim 50, wherein (C;-Cy)alkyl is methyl.

52. The compound according to any of claims 49 to 51, wherein R? is hydrogen or
methyl. »

53. The compound according to any of claims 49 to 52, wherein U is heteroaryl.

54.  The compound according to claim 53, wherein heteroaryl is thiazole, imidazole,

isoxazole, pyrazole, thiadiazele or pyrimidine.
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0 RL&Hh NN" R2 (1d) 42. The conpound according to claim41l, wherein R
and R2 are (Cl-C4)al kyl. 43. The conpound according to claim42 wherein
(C1-&4) al‘i¥9l(20}0§10 hyl . 44. The conpound according to aWTﬁFZ"dP’&‘?“ﬁ? 41 to
43, wherein Rb is hydrogen or .methyl. 45. The conpound according to any of
clainms 41 ’» 44Thevbenpoundlhdcerdivet @r agr ofl claidB. 49TheS5 4 onipeindV ac subsdiungl ¢ro
claim45, wherein heter agxl I's thiazole, imdazole,. isoxazole, pyrazole,

t hi adi azol e or P ?ﬂtﬂﬁeaé. 47.. The. conpound according to any of clains 41
to 46, wherein V is substituted or unsubstituted aryl. 48. The conpound
accor di ng % ‘¢l Bhewommouparearding g plajngSpnuhgrein-ang is phenydonpound of claim 1
having the fornula (le):-0 0 HN: N1\  R2a R (le) 50. The conpound

accordi ng ¥6 cl Bhaeengpound of elaim Rihasing tiRofoamsela(@)- C4) al kyl . 51. The conpound
according to claimb50, wherein (Cl-C4)al kyl gs met hyl .

|
0o ’/kN—U—V
1 H

R\N N\
J\ I/N
0O N
I
NGRS

58.  The compound according to claim 57, wherein R' and R? are (C,-Cq)alkyl.

59. The compoundéccording to claim 58, wherein (C,-Cq)alkyl is methyl.

60. The compound according to any of claims 57 to 59, wherein R? is hydrogen or:'
methyl.

61. The compound according to any of claims 57 to 60; wherein U is heteroaryl.

62. = The compound accorditig to claiih 61, wherein hetéroaryl is thiazole, imidazole,”

isoxazole, pyrazole, thiadiazole or pyrimidine.

63.  The compound according to any of claims 57 to 62, wherein V is substituted or

unsubstituted aryl.
64. The compound according to claim 63, wherein aryl is phenyl.
65. The cdmpound selected from:

N-[4-(2,4-Difliorophenyl)-1 ,3-tﬁia20142;yl]-2-(1 3-dimethyl-2,4-dioxo-1,2,3,4-
tetrahydro-5H-pyrrolo[3,2-d)pyrimidin-5-yl)acetamide;

2-(1,3-Dimethyl-2,4-dioxo-1,2,3,4-tetrahydro-5 H-pyrrolo[3,2-d]pyrimidin-5-yl)-
N-{4-[4-fluoro-3-(trifluoromethyl)phenyl]-1,3-thiazol-2-yl }acetamide;

2-(1 ,3-Dimethyl~2,4-dioxo-v1-,2,3,4-tetrahydro-5H—pyrrolo[3,2-.d]pyrimidin-5-yl)-
N-{4-[3-fluoro-4-(trifluoromethyl)phenyi}-1,3-thiazol-2-yl }acetamide;

2-(1,3-Dimethyl-2,4-dioxo-1,2,3,4-tetrahydro-5 H-pyrrolo[3,2-d]pyrimidin-5-y1)-
N-{4- [4-chloro-3-(triﬂuoromethyl)phenyl]-1 ,3-thiazol—2-yl }acetamide;
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52. The conpound according to any of clains 49 to 51, wherein Ra is

hydr ogen or nethyl, 53. The conpound according to any of clains 49 to 52,
wherein OVPsZOWéItOé%SSaryI 54. The conpound according to EFE}IW%%IOOWerel n
heteroaryl is thiazole, imdazole, isoxazole, pyrazole, thiadiazole or

pyri m di ne. \/\0220mma%sm&&aaoz,@maeaﬂ@arﬁﬁ-ppmm@anqpm'maﬁmm) ng to
any of clains 49 to IS -substituted or unsubstituted aryl.

56. The coffpfudd: %E@BM?WWB 103 Fhﬂﬁﬁ‘)!i@ yhlaeetamigie vl i sphenyl; 57. The

conmpound of claim1 having the fornmula (1f): O 58. The compound - o
accordi ng to cl2ihBShmenthe2el:dioRd- 15hdl 4 Retraliydro W—p@ﬁ))hj[ﬁ(ﬂ#d]pﬁ@mdﬁh}é )d))rrpound

accordin o, ,C wher ei n The conpound
accor di ng &o“éﬂréﬁb?r o egfy@og%)f)((}%ségﬂ%(@%?ﬂ ﬁén%éazﬁtgﬂy Eefarideet hy .
The conpound accor di gg to any of clainms 57 to 60 rein Uis het eroaryl

62. The corrpoun/M {4ds Hiﬂﬂ?f@é (éfm@thyfégtoxmﬁ@ilhlﬁetb@lz@la%yl} 21 B1dimethyk,
| m dazol e, %28&?9'394 tePrXB 5?;31 F%&lggi ?éﬂg&nﬁé&g?’@)é@e fl§e; 63. The

conmpound accor Ing TO any © I'S’substituted or

AR G/ e A W SR ST B TR B T N

dimethyl-2,4-dioxo-1,2,3 4-tetrahydro-5 H-pyrrolo| 3, 2-d]pyr1m1dm-S-yl)acetamlde'

2-(1,3- Dlmethyl 2,4- leXO 1,2,3,4- tetrahydro 5H~ yrrolo[3 2- d]pyrlmldm 5 yl)
N-{4 [2,4-difluorophenyl-3-trifluoromethyl]-1,3-thiazol-2-yl }acetamide; -

N-{4-[4-(DiﬂuOromethoxy)é3',5-'diﬂuorOphenyl]- 1,3-thiazol-2-y1}-2+(1,3-
dimethyl-2.4-dioxo-1,2,3 ,4-fefrahydro~5H-pyrrolo (3 ,2-d]vpy»rimidin-‘5-yl)acétainide;

N-{4-[3,5-Difluoro-4-(2,2,2-trifluoroethoxy)phenyl]-1,3-thiazol-2-y1}-2-(1,3-
dimethyl-2,4-dioxo-1,2,3,4-tetrahydro-5 H-pyrrolo[3,2-d|pyrimidin-5-yl)acetamide;

N-{4-[3, 5 Difluoro-4- (3 3,3- trlﬂuoropropoxy)phenyl] 1,3-thiazol-2-yl}-2- (1 3-
dimethyl-2,4-dioxo-1,2,3,4-tetrahydro-5 H-pyrrolo[3,2-d]pyrimidin-5-yl)acetamide;

N-{4-[3,5-Dichloro-4-(2,2-dimethylpropoxy)phenyl]-1,3-thiazol-2-y1}-2-(1,3-
dimethyl-2,4-dioxo-1,2,3,4-tetrahydro-5H-pyrrolo[3,2-d]pyrimidin-5-yl)acetamide;

N-{4-[3,5-Dichloro-4-(3,3,3-trifluoropropoxy)phenyl]-1,3-thiazol-2-yl}-2-(1,3-
dimethyl-2,4-dioxo-1,2,3,4-tetrahydro-5 H-pyrrolo|[3,2-d]pyrimidin-5-yl)acetamide;

N-{4-[3,5-Dichloro-4-(3,3,4,4,4-pentafluorobutoxy)phenyl]-1,3-thiazol-2-yl}-2-
- (1,3-dimethyl-2,4-dioxo-1,2,3 4-tetrahydro-5 H-pyrrolo[3,2-d]pyrimidin-5-yl)acetamide;

N-{4-[3-Chloro-5-fluoro-4-(2,2,2-trifluoroethoxy)phenyl]-1,3-thiazol-2-yl}-2-
(1,3-dimethyl-2,4-dioxo-1,2,3 4-tetrahydro-5 H-pyrrolo[3,2-d]pyrimidin-5-yl)acetamide;

2-(1,3-Dimethyl-2,4-dioxo-1,2,3,4-tetrahydro-5 H-pyrrolo[3,2-d]pyrimidin-5-yl)-
N-{4-|4-(cyclopropylmethoxy)-3,5-difluorophenyl]-1,3-thiazol-2-yl } acetamide;

2-(1,3-Dimethyl-2,4-dioxo-1,2,3,4-tetrahydro-5 H-pyrrolo[3,2-d]pyrimidin-5-yl)-
N-{4-[4-(cyclobutylmethoxy)-3,5-difluorophenyl]-1,3-thiazol-2-yl }acetamide;
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N44 (2,4-Difliiorophenyl)-1, 3-thiazol-2-y1]-2-(1, 3-di net hyl-2, 4-di oxo-1, 2,3
,4- tetr - yrrolo[324pyr|md|n5ypacetamde
2- (1 3- D%%ﬂ&il:‘gg&,sﬁ di oxo-1, 2, 3, 4-t et rahydr o- 5H pyrr ol of’gTQBﬂ)jl?fy?(}ls?ﬁ di n-5-y

1)- N-{444-f]l uoro- 3- (trlfluororrethyl)phenyl] 1, 3-t hi azol - 2-yl ) acet am de;

2-( 1 2-(1,3- Dlmethyl 2,4-dioxo-1,2,3,4-tetrahydro-5H-pyrrolo[3,2- d]pyrlmldln 5- l)
,3-Dimeth 1 4- di oxo- 1, 34tetrah dr o- 5Hp yrrolo{3 2- 4pyri m di n-5-y1) -
N 1413-f | {6 u (etf‘%lpbw@?eéwwl%?jﬁ'élﬁsﬂpbeqylkl Brhiazel-2-ajacetamideani de; :

2-(1, 3-Di net hyl- 2, 4-di oxo-1, 2, 3, 4-t et rahydr o- 5H pyrrol o[ 3, 2-cfl pyri m di n-5-
yl)- N (4-[4- cIH(th)wa(hyrlQM dnoxmﬂét,hyhétm@d;olﬂl]py&old’waquyrﬁn;dlm-aqe} am de

(3% o d pyrid Tyt {8 Crigarcietiy e R oo By ey higsol -yl acetamide;

-thi azol - 2-yl ] acet ar ni de; 2-( 1 3D|n'eth124d|ox0123
 4-t et r ahydr o- SH(pJTBIEEYS 224dig¥o-hiZeh frt@rapyyiro- yrrolo[szd]pynmldmsw)

4 (2 2 iy ﬁhﬁ?ﬁ’xﬁ‘%ﬁa@?f‘éﬁe@ﬁ*ﬂbﬁ@? RS sl fack mice
(3. 2 ol pyri m o ATy BB Ark Bgorometty kg z%ézo%z?a@i Tl vt d

, 5-di f | uorgghen H 4-tekrahPd 2, 4- di oxo-
1 3, 4- tetrahy%ro él—l{apgrrrB?%% OI%EyéJﬂpI%ém%dl Fx %rgié%t ar ni de;
2-

2,
R e

acet am de;dimethyl-2,4-dioxo-1,2 3 4-tetrahydro- SH yrrolo[3,2- dgpyrlmldm -5- yl)acetamlde
N-{4[4- (D fl uor omet hoxy) - 3, 5-di f | uor opheny11-1 thiazol -2-y1} - 241 ,3 -

dlrrethy124d|p 5. o
, 2-cfl pyrimdin- ?5( ?/Pg?el?lg?n&die@ Q%?MQWIFgoﬂﬂ‘x }ghréﬁ%/lgzbl th?m‘ % y&’} El (1 38
di met hy 1- ZrithethiybXagh-didxe- 12,3 4-t¢testhy dtoy Shf-@y Bk §.2 ¢ pyrimidin-5- yl)acetamlde

[3,2-d] pyrimdin-5-yl)acetan de; N 443,5 -Difluoro-4-(3, 3,3
-trifluoropr 0p(N){)hqﬁ‘ﬂﬂyiﬂunrol?s%xﬂ&&lbﬁé@bt)ghéh]j}] I, Zﬁuaéole 1}- 2 (1,3,6-
di met hy1- 2, 4- di oxo- 4-tetrahydro % yr|md|n5

H- pyrrol o

_ypacet ar ifiggthyl-2,4-dioxp- 1{24;{[ ﬁ*t@rabvéwriﬁmmomg 2- Cﬂpmwyﬁ éf}@mwmenyl i- 1
, 3-thiazol-2-y1 } -241 ,3- di nmethyl-2,4-di oxo- 1
, 2,3, 4-tetrahydvy-p4 53—§1®1ﬂumioe{ 2, Zle]iﬁymlbeﬂudkﬁpﬁenyﬂ))ab,Bttﬁlﬁk(ﬁiQ yl]-2-(1,3,6+- {443

{55 o oL LR ot AR DUyt spdthonids V| 2 ¢
’(

2-cipyrimdin- Sﬂ%%acetamde { 4- [3,5 - chhloro4(3
£

, 4, 4, 4- pent afY- §u@l@kzwmhﬁwﬁ,i @ﬂuqrhpfeml) 1R3yHixzol 2-y1]-2-(1,3,6-

] g;ﬁﬁ%’l}%}%ﬂ%&ﬂ 4‘1&?&9 1 2 Z—’te%rak?&r%% r.%%dfo‘fi Q—JTE)RYI{llrd?rLg-y[l)%cetamide‘

{443 Onl 22 D trifl th h 3 -thiazgl-2-yll
S 5 e ig%hhoré 2 dmehroRopO Y RP IS hrikerd 2B 5

, 2-d] pyri i L dioxo- 1,2,3
2 dy rah@d?a‘“fg&%%fg%ﬁb*wa A B IS b
1444- ( cyclybpeaspyldert hoxy) -3 , 5-di f | uor opheny1] - 1 , 3-thi azol -2-yl |
acetam de; WD 2010/ 109287PCT/ | B2010/ 000553 2-( 1,3
- Di net hy1- 2, 4- N-Q&g3, 531&1@0744(2@3rnmuﬂp@pék&)puédyql DBQhﬁz&lZl?ﬂ] m(q“3r5 5-y1)-
N-1444- (cycl obut I rret hox% 15-di chl orophenf/ hi azo

,3,4-tetrahydro-5 H-pyrrolo[3,2- d]pyrlmldm 5- yl)acetamlde

"““I\)HOO

N-{4-[3-Chloro-5-fluoro-4-(2,2,2-trifluoroethoxy)phenyl]-1,3-thiazol-2-yl] }-2-
(1,3,6-trimethyl-2,4-dioxo-1,2,3,4-tetrahydro-5 H-pyrrolo[3,2-d]pyrimidin-5-

yl)acetamide;

N-{4-[4-(2,2-Dimethylpropoxy)-3-fluorophenyl]-1,3-thiazol-2-yl}-2-(1,3,6-
trimethyl-2,4-dioxo-1,2,3,4-tetrahydro-5 H-pyrrolo[3,2-d]pyrimidin-5-yl)acetamide;
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241 , 3-Dirnet hyl - 2, 4- di oxo-

1,2,3,44 11-pyrrol o[ 3, 2-4pyti m di nL5-y1)- N

{4] 3, 5- ds&f’%{oﬁl 5%4? (trifl Uor O nethyl)benzyl oXy] phenyl) PE%W%W&@S@ 2- yI | ac
et am de; 2-( 1,3 -Dinmethyl-2,4-dioxo- 1,2,3 "

, 4-t et r ahydr o- SM{;ﬂyﬁBFﬁhloEcM (2; 2et11m¢mytprdpoxy§>h¢ﬁyﬂ 1N~th1azol 2-yl}-2- (1 3 ,6- ;
{4435d|fluoro (triflyoroneth nzyl oxyl-phenyl) .- 13-th|azol 2-yl }
acet ami de; “methylll%\f} ZPXPB ;Buoﬁegalﬂ PP %F‘B‘i’létzr‘i pﬁﬁ igys-ylacetamide;

, 3-thi azol - 2- ylk 24 1,3 dioko- 1,2, 3, 4- tetrahydro 5H pyrrol o ,
[3,2-d]pyritnid r{534;h®@meplmwb§oxazol 3-yINe- -([,4,6-ffimethyl-2,4-dioxo-1,2,3,4-

- Brono- 4- (

oot - Syttt SRR ol 2

L 2-4 di n- 5-
{ 4- [gyzrsl gf: Borfé{y{z%aféet a%%ﬁ#ﬁt%?%&gfﬁﬁ@ﬁ?&ﬂmxl]é&ﬂil@%ﬂ -div1d.370 | 3,6-

trimethyl- glme‘ffh)q'ﬁéxgloxg) 122 § 4»%&5}?}&@@%)%05&!3@yﬁ]'b%l}n?dlg?5 -yl)acetamide;

,2-d] pyrimdin Dacet ani’d

Efﬁrzretdfhylf Izugr 8N§42[r3 I}ffl uor p Erehpéﬁlgﬁ%’%é @ijgtﬁj 1?-511} 2 XLy Ak ayt: ©

, 2-d] pyri n didfoxe- ¥, QbaﬁQtﬁmdiSwSH-FyrroloB 2-d]pyrimidin-5- l)acetamlde
N-[4 (3, 5- Di f | uor o- 4 (2,2,2-trif uoroethoxy)pheny 21,3 -thi azol -2-yl]

-2-(1 ,3,6- tri . t R@Qlo [ 3
o dipyr i di e %f?); %‘acétlg’f gfél?@ff?yl abicko 1,5 SUERINAFLs PEEISS! 2
NL14- (4- Cy cd|piitnidin-deti Rk 4B, S-difi forard (@ Rhdimy tyiprapdkydpiengid dl,3-Sriybl 224 1.

, 3, 6- trlrr)%%#l 2d4 di oxo- 1 , 2,3, 4-tetrahydro-5H pyrrolo

[3. 2- 4pyri Rmads;nacet ani de: N- 443

- Chl or0-4- (2, 2-di net hyl propoxy) - 5-f| uorophenyl1] -1 ,3-thiazol-2-yl] 1-2- ( 1
,3 ,6-trinet hyl2 O7-Bramhent g-dimephyad- 2%dmpfléq%éftdrwdﬁyﬁﬁmyoroﬂﬂ3 2-

2Py T s XL ERELAN oo %%H?fprwﬁwghew g reries s
tr2| g}a tpmlll mzdﬁn%-{gﬁf’gi 2r83rﬁ Ggﬂhgrtoinae?h%fg)_pgen%ﬁ P% th1azo‘1~ -yl} 2-{7-
{4[ 3- Chl Orlgdlﬁlemﬂ‘ﬁ?ﬁlﬁoﬁne(ﬂg%l? 1%&&&1&9%9@&%&29&@) pb%& gﬁ%@&g 22 yll

1-2- 6-trime 47di oxo- tetra 0 [3,2-d]

pyri m di n- CEpyxyr@ah:reﬁeuﬂa;tegamlde N-
(444- (2, 2- Di met hyl propoxy) - 3-fl uoropheny1]- 1,3 -thiazol-2-y1) -2-( 1 ,3,6-

trimethyl-2, 4- dvgxqs- Piuc;}o?z;, érlﬂa&m{aﬁ@wh&mpyBrtﬁllagol[ﬁyl}b ¢fl pyrim din- 5

-yl )acetam d -diloro-4-(2,2-di net hyl propoxy) phenA -1-,3
Lt hi azol - i(cyme}hylazm(lq)naetmlhl r31 syl -dioyp 4,634 detmhgdro-5 H-pyrrolo[3,2-

, 4-tetrahy dlpyritnidin-;5 -yl)acetarni de; N45
-(4- bronopﬁﬂéni}ﬁfld-srgi tfln?fci']z 2-(1,3 ,6-trinethyl-2, 4 di oxo- 1 ,2,3,4-

tgt Emap YSL?OST ( r{ T&%ﬂ;ﬂr&‘ﬁ%“ i ﬂw@aﬁmy’fl Q Cf?lta? ZazlérZ Iyl " 2514114,33, 7-

trimet hyl-[gdidhllarih@mbthyl]-1,3-dimethyl-2,4-dioxo-1,2,3 4-tetrahydro-5 lo[3,2-
,2,3,4-tet r?dahyglro 5I2I- pyryrol o[é 3-8 pyrll%)l(o di’n-5- fr)aa}(':eroanl{gyrm of

N—{443 Fl wWipyinid{-piyi Jagetaomds; hy| ) phenyl] - 1 , 3-thiazol -2-yll -2-(1 ,3

, 7-trimethyl 2, 4-di oxo- 1

, 2,3, 4-tetrahyav- @45Hmwr6a1(@{18u&nﬁkmy/r)pmx@l]nr §1Maicﬂ12e%1§m -des, 72n£nZth§l0rm 1
3d|nethy1 4- di oxo- 3,4-tetrahydro-5Hpyrrolo [3,2- ci]

pyri ni di n-% WO@»%MW{“B’&%W@W o= d]p(/lzm eraéiaﬁyﬂam%oxy)phenyl] -1
, 3 -thiazol-2- yl acetam de; 2-(7-Brono- 1,3 -dinethyl-2, 4-di oxo-
1,23 ,4-tet rahN{‘b(Sﬁ-ﬂbﬂumm%(Z{ 3d;rﬁethalp]qypxy)phdm)-5,3 thibyelMR-y{]- 24@1133 7-

“f1 uoro- 4-

(413 - P ud B PR h F%‘%h@n&i]’p§fr§f5i%%éé%‘uﬁ'%s%aﬁé’%g‘n%’d? .

[ (di met hyl am nqg rrethytﬁ- 1 ,3-di yl-2,4-dioxo- 1,2,3
, 4-t et r ahydr o- 2t dpiflupr- 3'2“‘@}’{5’57‘?@‘%1)11%‘1!5]933 -thiazek2 ahi-241,3,7- N-
4[ 3- Fl f

{ ( Eil Bt lﬁ;lrg%éﬁ(o/g §'4 #}U)ﬁ @géf j?éét%iﬂpre il?p#rﬂl’oﬁz 5 ngdal LE y?‘)acetar{ude and

[
1,2, 3, 4-tetrahydro-5H pyrrol of 3, 2- d] pyrimdin-5-yl } acetam de; N-
{443 -Fluoro-4-(trifluoronethyl)phenyll- 1 ,3-thiazol-2-yll -2- { 7-
[ (di ethyl ami no)nethyl]- 1 ,3 -dimethyl-2, 4-di oxo-

1,2,3,4-tetrahydro-5H pyrrolo [3,2- ci] pyrimdin-5-yl} acetam de;
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N- {443 -Fluoro-4-(trifluoronethyl)phenylJ- 1,3-thiazol-2-yl}

-2-(1,3,7- t -

2, 4- di oxo é ”)Zl Igilﬁet rahydro- 1H pyrrol o[ 2, 3-4pyri m di n-§9§6§%"é9’8‘?%5@e

N44-(3,5 Di fl uoro-4-(2,2-dinethyl propoxy)phenyl) 1 ,3-thiazol-2-y1]-24 1
, 3, 7- N-{4-[3,5-Difluoro-4<(2,2,2- trlﬂuoroethoxy)phenyl] 1 3-th1azol 2-y1}-2-(1,3,7-

;H (r;lrgt hy1- trlmetg)lzloi(l? dlzox% 243 Z 7tt§ttr2rl}%/fcli§r/(()1 I’121 -pyrrolo y{2r3oll]%[yr21m?dlg]SD%Selcg}agr{uri]e -yl acet

N-1413,5-Di fluoro-4-(2,2,2-trifluoroethoxy)phenyll- 1 34hi-azol - 2-y1} - 2-(1 3,
7- ora pharmaceutlcally acceptable salt thereof.

trirnethyl-2, 4-di oxo-2, 3,4, 7-tetrahydro- 1H pyrrol of 2, 3- d]pyrlmdln 5-yl)ace
‘tarnide; or a pharmaceutically acceptabl e salt thereof 66. The conmpound
selected f

N[4-(4-|s@%$ yF’b%%%%uniS@e‘ftﬁﬁ"S’fm' 2-y1}-2-(2,5, 7-tri net hyl - 4, 6- di oxo- 4, 5,

6, tetrahydro-2 :
Naa- (-l or oprii oyl LU AN ABREL IR e dioet $050 56,7
-t etrahydreaaRdrePregahalld34- ﬂjbpﬁm:di’hd;l ylaﬁ-e;ahixa@et am de; = - N
N-{4-[4-(Trifluoronethypphenyl]-1,3-thiazol -2-y1}-2-(2,5,7-trinethyl -4, 6-7d|

oxo4, 5, 6, 7 t et r Ay d#--h2ddoplyanxbel, b[tlﬁazbld]-yiy-ﬁl-(mﬁi -mrirBethi i)y 6l axv-418,6,7-

|-\1_2{(?42 7 tte lﬁégﬂgﬁrg%&‘;[ggo‘%& ‘%“dfn?&ls]%ggz?gl}‘@)ZZﬁpi/r azol o[ 3 4-d] pyr| m di n

) gfetza;“lf'eN-2{4-[é1-(gngu?rr%lﬁlne hl}rfl xgy'lg?rz.ot%?atzgf’ﬂ OIS rimietiy1-4,6-dioxo-

di 0x0- 4, 5, £56; - RiraRytr o0 Aaitl s [BZON Rl Anddid]l PyNiceahige;3- y1 ) acet ani de;
N14- (2, 4-Di fl uor ophenyl) -1, 3-thi azol - 2-y1]-2-(2,5, 7-tri met hyl-4, 6-di oxo-4,5

, 6, 7- tetrahydrd-{ZH3gy nﬁnmion{eﬂ;ﬂ)pdi]:md]—ﬂ mtﬂlazeszyl})-maﬁanmd&;thyl 4 6 dioxo-
N-[4-(3,4- Lf | oro i a -trimethyl-4 6-dioxo-4,
5,6, 7- tet& f@HaM‘bé})aE%%’[@gf éljpﬁf?ml%f‘cﬁ }%D%’eiﬁf’)‘ Cet am de;

Nt4-(3,5-Difluo hi.a th di oxo-4,5
, 6, 7- tetrahydr]g%gﬁggyr%alg%qoo g’oﬁ-(yéﬂ%ﬁy% ?jri]i;] hhaz%?gag}cgt(g;ﬁeﬁngthdlfé

N-{ 444- FI udibgo-3:5(6, T-tdittatigdro EH-Bylay PO ¥ H pykindidin3 3P @detdnid;l- 2- (2, 5, 7-trimeth
yl 4, 6-di oxo-4,5, 6, 7-tetrahydr o- 2H pyrazol o[ 3, 4-d ?pyrl m di n- 3-yl) acet am de;

N-[ 4- ( 3- FI uor o-M-{$+(2,#Diflnomwebénglphanyikyel2-81hi2E bltridetyl-4 B-didx b4 3:6.74 met hy
1-4,6- di 7-tetrahydro- 2H d d | t ami de;
N-{ 442- Fl ?})S(E??Jllfé‘“( ?HRYF%B ﬁ?@r&hé’yry h@%;r}:%ﬁ afe‘%mth‘ﬁ a]zg?/rlzmyll}nz (g )ag?t T et h
1_

276- di oxo- 4, 5, &\ FHEHIAYeeBR SN P Ahiar Y U2 e 4 S S ST e

N-{442 FI Lt@lrrﬂ"ry@r(( EHLﬁﬁraM@ld?Bfﬂtd]Wr)rﬂhﬁlﬁlB1)]l)a1;et3rrﬁdt’l azol - 2-y1}-2-(2,5,7-trimeth
yl 4, 6- di oxo-4,5, 6, 7-t et rahydro- 2H pyrazol o 3, 4-d] pyri m di n-3-yl) acet am de;

Nl- {442dFI uor o- SN([H} 54mﬁumm;phdfrwﬂ))nhehmic}ll Ay -2 @dﬁzmdxm&hgﬂll,é&h@&) $56,1 i get h
4, 6-di oxo tetr r-2H— r o[ 3,4 rimdin-3-yl)acet am de;
U4 aaS Rt e e A aberamides. 7 hi avol n2oy1)

i_ ((j]zpir |7n;[ (rj: n- ngxgﬁ %or?-gh(? d@uorbmethylf ¢ ei] ??yglazol%leyj’-&z 5 l7~?riln%thyl-

- Fl uor o- 4-4 6-didxouns, GWERM}@DHW&ZUIOQ# AnddER13-Wiatdthmide;
-2-(2,5, 7-trimethyl 4, 6-di oxo-4,5 , 6, 7- tet%g ydr o- ZIf)yrazoIo [3

, 4-d] pyri m d| n-/8{4-3- Eh@tc&mtdﬁuoromethyl;b‘ihen{/k}-l J-thiddolaryd}-3-(2,5,7-trimethyl-4,6-
( rifluor 57tr|rrethy1-

6- di oxo %’g% gt] P%é%{ Ql’-‘i—%‘i}? a%ﬁ‘“ﬂg‘&l%ﬂ)?%qr’i“é? 'n- 3- ypacet am de;
N-{4-[2-Fluoro-3-(trifluoromethyl)phenyl]-1,3-thiazol-2-yl}-2-(2,5,7-trimethyl-
4,6-diox0-4,5,6,7-tetrahydro-2 H-pyrazolo[3,4-d]pyrimidin-3-yl)acetamide;
N-{4-[2-Fluoro-4-(trifluoromethyl)phenyl]-1,3-thiazol-2-yl}-2-(2,5,7-trimethyl-
4,6-diox0-4,5,6,7-tetrahydro-2 H-pyrazolo[3,4-d|pyrimidin-3-yl)acetamide;
N-{4-[2-Fluoro-5-(trifluoromethyl)phenyl]-1,3-thiazol-2-yl}-2-(2,5,7-trimethyl-
4,6-diox0-4,5,6,7-tetrahydro-2 H-pyrazolo[3,4-d]pyrimidin-3-yl)acetamide;
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N- 1444- (D f | uor onet hoxy) - 3-fl uor ophenyl1] -1 -thiazol -2-y11-2-(2,5

, 7-trimethyl 4. 6-dj oxo-4,5, 6, 7-tetrahydro-2H pyrazolo [3

, 4-d] pyri &OW%:?SI%??) acetam de; N-14[2,3-difluoro-4-(tri ?F%P%)Or]r%({“mﬁ phenyl ] .
- 1 ,3-thiazol-2-y1 },7- trimethyl-4, 6-dioxo-4,5

, 6, 7- t et r ahydr oN2f4~PByFlapnl- S)-({rﬁlupfbnﬁﬂtm)phanﬂﬂ#ﬂ-ﬁhiazb) 2{}3@} adﬁ;dé-tnmethylf N--1
4[24D|f|uoro3 tr Iuo onet 1] - :
trimethyl- %6511%%%” ?drpe%%waﬁef%dmway no%-gﬁa%twla9fl mi di n- 3

-ypacet am de; { 4 t ho or 9

(Pt hyt- 4. 6- ol ﬁ@O B PRSI & G Tt
- ypacet ar ni @Qiloxo 4,5,6,7-tetrahydro-2H-pyrazolo[3,4-d]pyrimidin- 3 -yl)acetamide;

N45- (4- Brom)phenyl)lsoxazo - 3- ylf 2-(2,5,7-trinethyl-4, 6-di oxo-4,5,6, 7-

'E gt E_?_?y]glr o- r2I—I— pMmm%g;&g@%glﬁbgﬂm“y&m@@da -thiaadb2-yl}-2-(2,5 - trimethyl-
| u | -
C7-trimet hé?pé- 0Xp- %éeﬁl%z:t@hwoﬂf; PYRE H é’lrépr éﬁnaéz-asﬁaft%amlde
,4-d di
e nb - oy - -l RO P ARy 3 bR PR PR Bk “%wazol o

[4,3 -d] py4, 6%1&{&4 5%, 7-¥toaBg@bIH- gﬁazolo[B 4-dpyrimidin:3-yl)acetamide;
2- (46 D|rrethy1 ,'7-di ox0- 4, 5, 6, tetrahydro- 1 Hpyrazolo -
[ 4, 3-d] pyri m di N-{41[2 ydi)t}uow4{(#14&ordrﬂadllwl)phénﬂl]-rl13f {}umbbﬁaﬂhyl()zphknyl] -1
, 3-thiazol -2-y] |
-{4-[4-(2, tzmmﬂwéﬁaé ﬁ’rXBp‘b§9)7 tgtr?hy@&? SrRyRzleld Axdlpnimidin-3oyhargtanidey | 6.

O acat an de; M GpTete S GRS Dot I A Re Do e A an- 1
, 3- t hi azol yignetly-406-aRIxBYAL5 5;7%&&1@»@90 éﬂ%ﬁaz?ﬂa[gm@}byﬂﬁwm% yhR¥hari®, 0
[4 3-d]pyrimdin- 1 -yl )acetam de;

N-1412, 4-Di f | uoNo{43{4((ﬂJlﬂﬁdnwreﬂmtvh3’ B)cﬁ?ﬂmybhxenyﬂ] 1,3tibiA20)13 2-2.3,7-
-2(46d|nethl5 7-.di oxo-4 6, 7-tetrahydro- 1 H pyrazolo [4, 3-4
pyri m di n-trinet )[l)4a@gt0§ﬁfé{j%6 7- tetrahydm-ZH— yrazolo[3,4-d]pyrimidin-3-yl)acetamide;

4[ 4- (D f 3, 5:di fl 3-th 2-y1l 4, 6-

f:ll Eret §1yl SUO;?S}% ({Egéﬁgrgn’@pbﬂ‘l{y St%gfgﬁcf)’ Bo‘/qﬁ](ﬁjsﬂy%{%i‘ﬁz‘?% 03?/ %? 5 Fimdin- 1
-yl') acet amefighydrtNo H- zolé[sm gjp'f}ﬁfrﬁlilﬂ 3(yakerdndidd;f | uor oet hoxy) pheny1] -1 , 3
-thi azol - 2- yII di et I 0X0-4,5 , 6, 7-tetrahydro- 1H pyrazol o

[ 4, 3-di pyri m di N-[5 I(Tﬂﬁlh&n&)ﬁﬁ}&myﬁie 3- benzoth1a&sk4442-§/@ 2-(2,5,7-trimethyl-4,6-dioxo-
, 5-Di fl uor 0-4-i sobut oxyphenyl)- 1 ,3-thiazql -2-yl]- 2. (4, 6-di met hyl-5 , 7-
di oxo- 4, 5, 6> Fistrahydrardt- PZL”FP‘BVP%MH“’[@“? HIPWFW‘EH ii- 1 -yl)acet am de;

N44-(3,5-Dichlo but thyl-5, 7-
di oxg 4,5,6,7- t&%iﬁﬁﬁ?{%p X‘%’IB ﬁ?i‘%‘%@ IzZP’liVQ (g 1P Fr}e X ]5 %d%beﬁgg‘ét a)r/n de;

N { 443, Gualfidid- 4B Sy 4 TR ) RbRR 1, 3 thi azol -2 y1l

-2-(4, 6- di met hyl- 5, 7-di oxo- 4 6, 7-t etrahydro- 1H-pyrazo|o

[ 4, 3-d] pyrirni di-4, 6-le1’§é“’)}@-6¢/t &ﬁkdﬂ 5 6 7 tetrahyNo {144)3'razolo[4 3-d)pyrimidin-1-yl)-
, 5-Di chl oro- 4- |sobutoxyphe y1] -2-(4,6-di nethyl-5 ,7-

di oxo- 4,5 Ngad3 t%ﬁ%‘ﬁyf&ﬂ%uor‘imﬁhw?]&fi‘bﬂ 01 %@IQZ‘{?%WWWWIHEP 1 -yl)acet am de;

N {444- 2 2- I i f -yl
Y244 6 i et hyAId T DRy Btov s papar st AT 6 o1
pyrim din- ciam‘eiﬂ )-B3CRERRD A5 6, 7-tetrahybro- {4 razélo:gél 3- d]pyrlmldm 1 yl acetamlde
-Dichloro-4-(2, 2 di met hy[l priopoxy) pheny -t hiazol -

di met hyl - 5, 7- di BXa-[4,Ghlbrof4-{ B dahydly propbkly pyeaaph - t[hpazar Ql-]yD}VRJ(AFrBdI n- _1

-yl )acet am de;
dimethyl-5,7-dioxo-4,5,6,7-tetrahydro-1H-pyrazolo[4,3-d]pytimidin-1-yl)acetamide;

N-{4-[2,4-D1ﬂuoro-3-(trlﬂuoromethyl)phenyl]-1 ,3-thiazol-2-yl}-2-(4,6-dimethyl-
5,7-diox0-4,5,6,7-tetrahydro-1 H—pyfazolo [4,3-d]pyrimidin-1-yl)acetamide; |

N-{4-[4-(Difluoromethoxy)-3,5-difluorophenyl]-1,3-thiazol-2-yl}-2-(4,6- |
dimethyl-5,7-dioxo-4,5,6,7-tetrahydro-1 H-pyrazolo[4,3-d]pyrimidin-1-yl)acetamide;
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N {4-[3 -Chloro-4-(2, 2-di met hyl propoxy) - 5-fl uorophenyli- 1 ,3-thiazol-2-yl

-2- (4, ey‘gb%ﬁ}{]rngzs 7-di oxo-4,5 ,6, 7-tetrahydro- 1 H py'f%ﬁ*813?010/000553

[4,3-d]p -yl )acetam de; N {
4[ 4- (Cycl obut'yl et hoxy) - 3, 5- di f | uor opheny1] -1 ,3-thi-azol --2-y1)- di net hy1l-5
, 7-di ox0- 4,5 , 6N7H:BLT- Dlnﬂactrro-41aarmnnﬁmbam;ﬁp}¢]npwh Fridazol-21yly 2 @cfet am de;

ATLER r,gm 13 Pt o SR R b idey 3> (°

-d rimdin-

5B chi or o 4- (S I8URENDR T asbnRaily | S el izan “zﬁthyé a6
trimet hy1-Bioko AN @XQetl?ahgdfbr5Hf§)y7a27)&r[hlGxﬁby[ﬂﬁ%ﬁ-l-yl)acetamlde
I—I—pyrazolo[430f|pyr|md|n- 1 - yl)acetam de; '

N15- (4- Br ormpheN5{p+(S;Sx]amhlorc’z}flyxh}btﬁe)(y})h&i}d) trétthlgaielfz ?l—]dh @x@dﬁmthyléi B— 7, 7Tahex

? Zzgr IC:)I- uor 610%1465@9 %’ 1tg}%ﬁﬁj T%y‘fﬁ?@ﬂ(&i]} a?]gyxy midineT ~y acetamldae N"
3 s pyr i m dt sy pREM e e Bl Rum Reid 5t %g?}y-g-t@é RBReC ©

thereof.  ¥O.Q20&04 3G9RET ragrdra,amwae&epﬁﬁﬂ;@amlanplhanmaecal conposi tion

conpri sing one or nore conpounds sel ected fromthe conpounds of "any-one of
clains 1 to 66, Na{r4d[3gﬂ"~|Bxc1hﬂorma1r Bopitaxypheryl]-il SathiagobZ-yEpR-dhbelimetiypb gnt s,

carriers, |Iue or ther 8. . A e d for reating.disease or
condi ti on S8%%¢; (fséde%hﬁ’ﬁ r%zaﬁifﬁcfapyrﬁn@%ﬁﬁfé&qtam ®heed t her eof
conprising adm r ) e subj e ef fectj,ve ound
acggr di nggt 0 an&'@fﬁé(}z%g%nefh?@r%’é’xjy) gé (ﬁ?’“ O%etnﬁgdl %\?@ gtzn‘af} 2a(4 glpm 68;

wher ei Nt hginfeyRUMSOM8ioRb-425,6l 7S8Ry ded- 1 HYeAdol o], 3adi§ﬁ€rhﬁﬁ1€-¢ ymatzaaﬂ%ﬁi%/\ I
function is sel'ected from pai n, chronic pain, conplex regional pain

syndrone, neur oNa{t4IC(3gS Da:hmroﬂo@tbﬂﬁmahylpﬁmpﬁy)phenyﬂeumalhlazd }aylt}hz (4,6-c pai n,
osteoarthritic pain, vi scera ncer. pain,

neur al gi a, dimeYai 5r7éd1°ﬁ%€rr50§2ttﬁtff%§’dr% Efé’tr?ngi‘ﬁéér PY{Rigin- %cylgf?t '5“ e

H V-rel ated neu 0 ef.pe neur fibr

injury, i schaen& afaa[h%l@g’ég?ﬁzé‘% %‘prrglfof%gé%‘ﬁg%p[he%lfgylf hga}ﬂiz'yﬁ{i?fi pl e
scl erosi s, (48R, J-dHxLRS, 657rteﬁ§l§)}lﬂﬁf@-lHCIW#%IO[@@@pyﬂlﬁfdlﬂ-@%&ébémlde

di sorders, oesophagitis, gastroeosophagal reflux disorder irritable

bowel syndr one, N&{r4i[l43(my'atobm5yhba\heky)d3 Selahe),ropiehyl]{l quhmbsem}-m(m&y,
urinary inconti nenc%%cysu psormm s, eczemn, enesis,, stomach

duodenal ufEERYAR -BPEPTHUS. tet’?@ RYHE ﬁé(ﬂ?ﬂ?‘ﬂ’é‘“ﬁ&y JASFANEY: wher ei n

he symore of g, PR éﬁ@?ﬁil@@ e S PERD I T P Gl o

condi ti on {rgnclH3BCT-aHoRE- 304 316 ITEraLiRRak irs- 1PApytazold[4;3-dpSriffedinod according to
claim 69, wherein the syrrptoms of a disease or condition is associated with

r heumat oi dyldacetamidd;c pain or osteoarthritic pain.
N-[4-(3,5-Dichloro-4-(2,2-Dimethylpropoxy)phenyl)-1,3-thiazol-2-yl]-2-(3,4,6-
trimethyl-5,7-dioxo0-3a,4,5,6,7,7a-hexahydro-1 H-pyrazolo[4,3-d]pyrimidin-1-
ylacetamide; ‘
N-[5-(4-Bromophenyl)isoxazol-3-yl]-2-(4,6-dimethyl-5,7-diox0-3a,4,5,6,7,7a-
hexahydro-1H-pyrazolo[4,3-d]pyrimidin-1-yl)acetamide; and
N-{4-[3-Fluoro-4-(trifluoromethyl)phenyl}-1 A-imidazol-2-yl]-2-(2,5,7-trimethyl-
4,6-diox0-4,5,6,7-tetrahydro-2 H-pyrazolo[ 3,4-d]pyrimidin-3-yl)acetamide;

or a pharmaceutically acceptable salt thereof.
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67. A pharmaceutical ébmpositidn'comprising one or more cOmpoundé selected from
the compounds of any one of claims 1 to 66, and one or more pharmaceutically
- acceptable excipients, carriers, diluents or m'ii_turc thereof. . - o

68. A method for treating disease or condition associated with TRPAT ‘fu'n'ctiqri in a
subject in need thereof c‘o‘r'nprisihg. administering to the sﬁbjéc’t an effective amount of a
compoeund according to-any of claims 1'to 66.- -

69.  The method according ‘to claim ‘68", ‘wherein the ’symptoms’ of a dfsea"sé or
condition associated with TRPAT function is selected from pain, chronic pain, complex -
regional pain syndrome, neuropathic pain, postoperative pain, rheumatoid arthritic pain,
osteoarthritic pain, back pain, visceral pain, cancer pdin, algesia, neuralgia, migraih’e,
néuropathies, diabetic neuropathy, sciatica, HIV-related neuropathy, post-herpetic
neuralgia, fibromyalgia, nerve injury, ischaemia, neurodegeneration, stroke, post stroke
pain, multiple sclerosis, respiratory diseases, asthma, cough, COPD, inflammatory
disorders, oesophagitis, gastroeosophagal reflux disorder (GERD), irritable bowel
syndrome, inflammatory bowel disease, pelvic hypersensitivity, urinary incontinence,
cystitis, burns, psoriasis, eczema, emesis, stomach duodenal ulcer and pruritus.

70.  The method according to claim 69, wherein the symptoms of a disease or
condition is associated with chronic pain.

71.  The method according to claim 69, wherein the symptoms of a disease or
condition is associated with neuropathic pain.

72.  The method accord.ing to claim 69, wherein the symptoms of a disease or

condition 1s associated with rheumatoid arthritic pain or osteoarthritic pain.
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