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application clains the benefit under 35 U.S.C. 119(e)

to co-pending 5 provisional application U S. Seri al

No. 60/749,855 filed on Decenber 12, 2005, which is

i ncorporated herein by reference inits entirety.

BACKGROUND OF THE I NVENTION Field of the Invention
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cirrhosis, hepatocellular carcinoma and liver failure.

An estimated 170 mllion chronic carriers worldw de
waneo7axoad sk of devel oping liver disease. 1.2 PaTiUS2006/047620

United States alone 2.7 mllion are chronically

infected with HCV, and the nunber of HCV-rel ated

deaths in 2000 was estinmated between 8, 000 and

10, 000, a nunber that is expected to increase 10

significantly over.the next years. Infection by HCV is

insidious in a high proportion of chronically

i nf &Htod'the abtdeipabBEdti dd Sre RELT 1?15&#& A SereE ¢,in their entirety

" erience cl%nl cal synptons
0 ﬂ?ﬁ %‘?f‘o%’f entag it each; lﬁélfv@qal peblitation Iwasepecﬁﬁc:illy #nd indix@dually
inditaded v Be [rﬁfbbﬁdrht@g by BRI ARG Ws%%lr%}/xll nfection is now

e 0

recogni zed as a | eading caus
transplantation. HCV isq the Flaviviridae
famly of RNA viruses that é‘ nimal s* 15 and

hurekSnic ilfec86R W l'f-lé\)alssa! rﬁ e hea%t dl?rﬁ)g e?r? a%gcs%f';ltavrs}gh ?wer

RNA, and consi sts one en rea
cirhgsise herateesluler serojmomna end lmér a6, An ersﬁnmeddmo‘ ﬂnﬂnbﬁ @hronic

c h,.5' 3'
ot AU ol P b NSt eesE 14 s Ui iise alone 27

mlum axe chmmauyanfeemmlemv adndRh©heinBer @ﬂ'HC'vc?élatEfP Heaths in 2000
progeny viral par

il
s %%%%%853?‘%%%@3%@@ ST ot Gt opacish orinbrease
signjficandy nser thenbet RArd GVeBBby By IV B inSiddcusiinldl lkﬁgﬁ p{(ﬁ)ortlon of

NS4a- NS4b- NS5a- NS5b.  Becaus
Chmgrcgfly é‘iﬁg%\?g w%&mge%wumwymay mb¢xmrlan9e Oiwdcal symptoms

for martyeyeuedilav @ citBodid) t
et s A Ol MR Ty

hqs y
fron\/éhrf”é‘%t éV lﬁgf’ﬂ@ll éﬁg‘}ovbfeqqgmzﬁdfae@ﬂwdmgédme bf liver thdrisplantation.
g{(lbl ver, the virus is found in other cell types in
Yo i a memben OR thepBaviviridas faitikyarf Ry Aphinsys #et 3cfdct 28imals

and lﬂimﬂfsesﬁ&t enbﬁﬁ 1§%§E%?€a 9%r Potbgg tl(‘)f rq{é{iﬂ%ﬂ'argﬁl Ii:_(PIC\I:I\élSItSS of one

|nterferon al pha
openreading fiamegthat Qx‘moges @q @i prodamrateld efxs3 00 afni(n@)acmrﬂd?ﬂte@ia

ks S BT 8 D) By s

the prscyrsegite at leeétﬂ@csemamrmar@temlswhham fot F%l‘l@%@rgbﬁlnd@&%%bly of
pro

titu acthltJesthat are
P °g§f§g‘r' g{lé’&“b?;loﬁrgi‘? OLgATZAtion af SEHEWER] @Bl menistruetwalameintsdn the
Hcvs;ngpmkeld is@ofoswsi KC-89- mzawmsﬁ-ﬁ's3ms%-1\1§afb%§5£&%5b Because
ar

| EN- ha.is ortant regul ator of
the regj @b@?%%ﬁ%@c&g SEGG’G‘/@HCZ FRODN irftenmendiataand the virus is not
mtegﬁﬁéd&iﬁtd) e Kot héHoRbe, Wﬂfe@ﬁ&ﬁ Eéb #80rel WQ% glgl' 8a{Vhlle the

th ontr ... Jreat ment of nt er
PathegRfedtyinbesionadiosts ramebv thptliveadlv@vm sifdend i ehescell types

in thebSdy Bludl feipfierd] B BRI &Eshbé gr eadache, myal gias,

art hral gi as, %iatric effects and

2SKOPre R AnE sBAAAR! fea tﬁ%wr]yr 1 S‘ugplgyr\? ?qrf%ﬁn alpha (IFN-alpha)

associ at ed di sorders an

in compigtipp vith rHbavirimand this resfuines esicas sht (ﬂjﬁxﬁkﬁﬂﬂﬁ§pﬁ*@4t§1ent IFN-
alhad% 998 F&? enhances he efficacy o

p mﬂ%ﬁ ﬂa'??r%ﬂ{ h%ﬁ Y, QeerHing pﬁéglm p@t?mt %@racterlstlc
blologlcal effects such as antiviral, immunoregulatory and antitumoral activities that are
produced and secreted by most animal nucleated cells in response to several diseases, in

particular viral infections. IFN-alpha is an important regulator of growth and
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i ntroduction of ribavirin, nore than 50% of the

patients do not elimnate the virus with the current
webtamdaoaot her apy of interferon-al pha (I FN) an@CT/US2006/047620

ribavirin. By now, standard therapy of chronic

hepatitis C has been changed to the conbination of

pegyl ated I FN 10 al pha plus ribavirin. However, a

nunber of patients still have significant side

effects, primarily related to ribavirin. Ribavirin

causes significant henolysis in 10-20% of patients

r d_the u ‘
s £ A RN o SRR 038Ul fpment o
HCV ity irgenferos, haa f@qb@ttbmﬁealasmcwed withaidvpat |smeta°fedt3 such as

S sust ai ned reducti.,an,in viral
fat %, foyoFXRPNE BB BYB R e B o ot pRiREE eftects
and astdcidteddisbiersy pytodintdaY phef@nénadind Asoeiaea didkders and thyroid
conbat the virus. The

b d t
ays R SRAEER YN, o TR S ne. S o oapmosplara detvidrogonase
(IMBD}DQBMCdneéd fhedeFfiedcy JfIPRYAIESa frilthe krdRinkink of @[CWN Despite the

i cation., Furthernore, |ow nolecul ar wel ght
intr %‘gﬁ‘b‘eﬂ Rdsibapisin, mare gany50% af Brerpatients dornstt elipnata the virus with the

curreftl RELREE Wiy o 15?9rfe§@rp.l31?ﬁét(ﬂ‘% ﬁ{derﬂ%/ . ggsllgglf;]‘?tandard

attractive strategies to 0 cont
therapppfchrraichepatitis Grigebsen ehrmgpissy tha qondtinative/ dfgicgytel IFN-
IpH3 5 & rase._ar
eIPH s il PO RS ot B RS TR 22 e s picts,
primiyrily selagd 8o Bbsvidims Ribavieinicagsesisigiificpn hSmalyilst inelio-20% of

rai bR, LALLM S 58Sy Bl an

embpy([tbxenanvtmaﬂltha'Béem mpﬁﬂ/amnfspa sul?s'f’aﬁitial Blacti@Pbf SafehB o not
OM/ant|V|ra

shi. et al
respaB{‘ L WPLE%H 3&& QI IR 1?%. %}Vgﬁhﬁr@ ip 3 sieag @ped for more
effeeiyna aﬁﬂi%llal ferapl MO in¥RLiYn. @ potent TLR7 agoni st has
been shown to reduce HCV plasma levels in humans. to
Hove vietfnbeN6fepRbadHRs aBERO PSuSER dnh?a@ ﬂi-bbﬂv&s REAS include, for
rogressed beyond clinical trials. 6,
ex'ﬂge'ﬁwmlmﬁen P@W%@m@eﬁdmwb%m domighitiiéng HCV

replRRAYE, FhltGertioE, QMW %ofé@uﬁ?\’?&ﬁfég{;‘ggﬂlﬁggﬂ@s‘:{?ﬁy (ﬂr?og.lgflﬂﬁlht HCV

one or nore menbers
proteing gaé intagferedvive viareplication apeacensiddred h;yatmactlm gvatedies to

ne y f N [ di seases
con rr(gg}[ E}fe‘é’tﬁkﬁ] %gg) rgetﬁé lé%erxltt?r%gg %hﬁeN§§/ﬁAn%rggea er/ﬁ% Icage and the
Nswimse@pesd@wmmy)o@nam ansvehEideRdd The mosthpondisiap viral targets
Wc?r% gdst o conpounds, conpositions, and nethods for
for .
reat viral infections nediated, at |east in part,

he_ Fl d Ly of
Sy st 5 phihe e aettad bie R iasibr gl tiniBign prasuers

antivdtad laetd)vm)otmr also bauthiswsdshy fafgeting host cell proteins that are necessary for

viral replication. For example, Watashi et al. ° show how antiviral activity can be achieved
by inhibiting host cell cyclophilins. Alternatively, a potent TLR7 agonist has been shown

to reduce HCV plasma levels in humans. '°

However, none of the compounds described above have progressed beyond clinical

trials, 8
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pharmaceutically acceptable salts of Formula (1) and

the related conpositions and nethods 10 wherein: R T
woOl2M(7/07660 (R2)rn A W)p ORL (I) Ais "a: 5- remuseed047620

aromatic ring wherein 1 to 3 ring carbon atons are

replaced by N, NH, 0, or S, and wherein A may be

optionally fused to a 5 to 10 nenbered aryl,

substituted aryl, heteroaryl, substituted heteroaryl,

heterocycle, or substituted heterocycle 15 to forma 8

to 13 menbered bicyclic or tricyclic ring, and further

\/\heNetmﬂwngndmg]gleMbewe She aisooWeR YL QB!
or dedg?l S elcgg@ gl}{?lggctwe gamst one or

mox%;%%%g a5 ﬁ’g P‘{qdzv(yfzggq anp y gt[mgqsp@ wouakl bgbdxr;elﬂmal partlcularly in
view Iolfﬂreydlfﬁaﬂgsédrfdiﬁ@cfa@édﬁﬁ%tm El%{@ég medi qg’cti ;‘Taéfﬂnrﬂf“’ by one

al koxy substi tuted oxYy, acy
or r%%rﬁog%gych substi t ut ed am no, ani nocar bonyl ,

am not hi ocar bonyl 20 am nocar bonyl ami no,
ani not hi ocar bonyeMMAR ORI IR

am nosul fonyl, am nosul f onyl oxy, am nosﬂﬁ onyl am no,

amHhisimventivh is divdetdd foltoBthoRhdld, 'coﬂ{p\s ﬁ’f(%s Caén? g&;f)ctlsu%or treating

arylthio, substituted ar 0,
v1ra§gx¥‘%cg¥?§|3 née:c»‘;{%? d, Jﬁ?ﬁb@b@ﬁlﬂ bEQt‘em)SaMhmFlcﬁlﬁﬂfzﬂw(ﬁahlly of viruses.

Speéifitlly, aMi i %6 hstd tuted cycloal ky
cyel o%l ¢ ﬁgz%%f?*‘%’t@ RIS BB RS tiombss, or

ph QcﬁFRiablﬁlﬁbm of Emadllatf{l() land kikeyteldiédcompositions and methods
“meﬁmgloalkenyl 25 substituted cycl oal kenyl,
cycloalkenyloxy " substituted cycloalkenyloxy,

cycl oal kenyl thi o, substi tut ed cl.oal kenyl t hi o,
guani di no, substituted guani di rﬁL al o, hydroxy,

heteroaryl, subgiitut G\EP r et er oaryl oxy,
substi t ut ed het e zéﬂ‘ ter aryl(f)ﬁl 0, substituted
het eroaryl thi o, heter | | o suﬁskl,t ut ed

het er ocyclic, heterocyclyl oxy, substit utdd 4 wWo

208 camﬁ@mueféa AIBRREIG AR ARRG
N, v%hﬁ su bstr??ut edelﬁglte fgf%gg ¢ I%y t EQ’Oms ate replaced by
: %{ {4 A Ty beeptionallipirsed tn 28 te U homybarey aryl

subsnﬁmm@hﬁyl heidﬁbaﬁ'kll sﬁbéﬁﬂxﬁeh h@tero%?‘?ls hétteﬁc;cgrglreb o yubgﬂﬁ.‘?%q ﬁq{arocycle

erein is selected om't
to foggp a§rf}9 @Eﬁ’é’ﬂ I@CPI’&rC}I |tricyedicaing apd furtl&'lnbﬂielrémtaﬁﬁ ringNor S

atomhﬁi)ebﬁﬁfﬁd]]y Héq;,ga@gacl ic, and substituted
het erocyclic; and defined herein in 5 the R3-L-

orfachtFatip é‘?ffiepﬁgd%@b’éciesttdffrmmthdwgogp @uns@w{)ﬁélkig silistituted

alkylaalﬁ%‘}q su‘lﬂf_lté.l( dsalken}g(_%}(ml subg%ll%ed algz%_qlzb_plkox ted alkoxy,
acyl, _aqxtpgnno a@@@mmubstlhﬂ&wmﬁdﬂsonyl aminothiocarbonyl,

ammo%ﬁ&hﬁmmthmcarbon}?ammo aminocarbonyloxy, aminosulfonyl,

aminosulfonyloxy, aminosulfonylamino, amidino, aryl, substituted aryl, aryloxy,

substituted aryloxy, arylthio, substituted arylthio, carboxyl, carboxy! ester, (carboxyl
ester)amino, (carboxyl ester)oxy, cyano, cycloalkyl, substituted cycloalkyl, cycloalkyloxy,
substituted cycloalkyloxy, cycloalkylthio, substituted cycloalkylthio, cycloalkenyl,
substituted cycloalkenyl, cycloalkenyloxy, substituted cycloalkenyloxy, cycloalkenylthio,
substituted cycloalkenylthio, guanidino, substituted guanidino, halo, hydroxy, heteroaryl
substituted heteroaryl, heteroaryloxy, substituted heteroaryloxy, heteroarylthio, substltuted
heteroarylthio, heterocyclic, substituted heterocyclic, heterocyclyloxy, substituted |

4
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=CH, -NHC(O CH2S-, -NHC(O CH2C(O) -, spirocycl oal kyl,

-C(OCH2S-, and -C(OCH2O provided that when L is
woeChh7/07680i s heterocyclic or substituted heterecyaiSe@p/047620

10 inis 0, 1, 2, or 3; provided that when Ais a

nmonocyclic ring, inis 1, 2, or 3; R is selected from

the group consisting of hydrogen, alkyl, substituted

al kyl, cycloal kyl, and substituted cycloalkyl; T is a

straight chain G -C6 al kyl ene or Cl-C5 heteroal kyl ene

and forms a 3-8 nenbered.ring wth V and W 15 V and

heterW:ﬁéI ?lob‘tf?t libt@'d J@?ltﬁi@)e stfstidited hé@éfo%?'g?%tg%d > patit SQ?%I?? rs.uﬁsftxmtéd

i s i ndependent |

SNfO@Vb &Bb-ﬁ%@fl §PIfﬂ@Y16¥y,thoecyloﬂxbol pijiltiey sulasnuxtedahllﬂskmo, and R>-L-
wher@insﬁ3 1]s s@fe%ted %&Isthé E}o%gtc%g%éﬁ%%ﬁg %ﬁgému{égc ™ B% tafbaryl,

IS Se rom
SUbsﬁiqﬂéedgh%‘%Fpm&d@t@”pcy@lcoﬁmhmhmmtmenmmlad aadilp dcﬁned herein in

I I k bs I I
the R31 ]fy%rlent%fo%ﬁr fs %Yégtegf% ggcfug é:?)?}ﬁlsgl% Bt? g{){ﬁ,g Qqa_ - -CH;-,
'CHjGH{zeI SOHE-, -GOBQxE(S)ar NWXGO) ,a"Q(U?NH?X%S?z- da-gf@NH- -SO,CHy-,

ecte romt
oot A GIRBEQ FS ) e s ECEIB 0SS, Nmsor,
=CHGY-BIHE{MYH,S-, henm:@)mmm)s Hﬁééfc!ﬂaﬂ@&l hete)esysl, 'asad
subs |t ted. ar het er aryI and su stltute
C(O35a0r Brvads thavbon busi—CRie Ry chetssrpiiie o pabsiipied heterocyelic
2- fidks I@h¢ny|ort3h b?c?&@cﬁedzth)ﬂ ﬁ/ﬂ&pﬁr@wrﬁoﬁ%’ﬁﬂé hﬁé{lﬁl is 1, % or 3;

1-car boxyl’i c aci d benzyl ester, 2-
- 2Ryi5 selpgredripm theyarewn sonsistiag|of hdémIg@nyalkEl, aubsaﬁtwphé alkiyl,

lo%ﬁ{?ﬁ dN
e darnoxy}lbitltzl%edngchoafkyi phenyl -t hi azol - 2- yI car banmoyl ) -
pyT rlfoa sldaight dhatraCip €3¢l kyderecordC i€ hetordajitylesd axid fobm¥@ 3-8

CT{&JS2006/ 047620 DETAI LED DESCRI PTI ON
memﬁ%g Qﬁ‘g%t\ﬁl s({{zz\eigpl ication, the text refers to .

vaVIandsWemdabduh@HI ér @ie ¢fihne oBhIWEMH anclGAP OtHE O V or W is N;
osifio The variQus e I ments
dgﬁf I'Ef?aeréf%%g’ﬁ?wd%% tha §TquP goRsisting: *530: oxo, hydroxy, and

alkody; | ustrative exanples and should not be construed as
descriptions of 5 alternative species. Rather it
s Y per ot ed that the descriptions of various

er@@@w@c@é@fmmxg QeLREA gggyg gé%@@g'mps

scope. nbodi ment's di scu nerely
i IRu1§tSIeE’FI°d€,ﬁ<Hh cﬁheag@up@pnmtarg off aUnianﬂtbStlheed;ampm afkyl,

arylaflﬂ? o?rﬁﬁ;%ﬁ% éuﬂ%ﬁ?l ni cg)r? gﬁf lhé}w S‘g%sr%) tﬁ}?{%ﬁ A eghsag{oﬁb?vﬁ"?gmuted
heterparyll, aditoxy, aryloxy, arylalkoxy, -OR"?, -CH,OR'?, and -OCH,R'%; and

R!? s selected from the group consisting of cycloalkyl, substituted cycloalkyl; |
heterocyclic, substituted heterocyclic, aryl, substituted aryl, heteroaryl, and substituted
heteroaryl; '

provided that the compound is not 2-(4-phenyl-thiazol-2-ylcarbamoyl)-pyrrolidine-
1-carboxylic acid benzyl ester, 2-(4-phenyl-thiazol-2-ylcarbamoyl)-pyrrolidine-1-
carboxylic acid phenyl ester, or 4-hydroxy-2-(5-methyl-4-phenyl-thiazol-2-ylcarbamoy!)-

pyrrolidine-1-carboxylic acid tert-butyl ester.
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10 "Al kyl" refers to nonoval ent saturated aliphatic
hydr ocar byl groups having froml to 10 carbon atons

wandpreder ably 1 to 6 carbon atons. Thi s ter mPCT/US2006/047620
i ncludes, by way of exanple, |linear and branched
hydr ocar byl groups such as nethyl (CH3-), ethyl
(CH3CH2-), n-propyl (CH3CH2CH2-), i sopropyl
((CH3)2CH ), n-butyl (CH3CH2CH2CH2-), i sobutyl
((CH3) 2CHCH2-), sec-butyl ((CH3)(CH3CH2)CH ), t-butyl
((CH3)3C ), n-pentyl 15 (CH3CH2CH2CH2CH2-), and
neopentyl ((CH3) SCOIPPAILIED BESYRIPIGEAYS L9 Strai ght

r

or branched hydrocarbyl groups having om2 to 6

c ar’ﬂbmugtounﬁnampbltwﬁéﬂ BOtekt 2efb td vﬁﬂﬁ@so&n%(g e 1@1&‘ thf; present

com St 1$nd preferably from 1 to es 0
((grag@& 1o0, and methadsn Theyarions embediarents described are meant
to pne)ml&pi vdrleggof ﬂﬁi’str@%@é@a@n @é’andvél{c}}ﬂid A'He¥dons an%l qugcnptlons of

It enlﬁé I ncl ud ed n ermare
a erﬁ?’f&’ G PERSS| Rathsr it shpulddw nrted that theafestriystimsiofWAEDES embodiments

prowd%kllﬁépéih &£ br a oval ent
hydr ocar &ﬁr%ﬁ%‘;&ﬁ%&% 9&% n%leZmPE (@n};g]t ﬁCLg§Q§1{~,IBereln are
ehnHlystrative and grexnot meanttr lboit thd syohpe aff thd yorebdi iidfentiBASt
I.and preferably from1l to 2 sites of acetylenic
Deﬁ?‘t’@ﬂ@ ) unsaturation. Exanples of such al kynyl groups
include acetyl enyl (-C=CH), and propargyl (-CH2C=CH).
2545 gsersherein, dae tlloyiinig defirstions shaﬂfhp@lyklyﬂleﬂ'r&ldﬁv\h?é/inﬁ&;ated
froml to 5, preferably 1 to 3, or nore preferably 1
E; gﬂ beefgrs memogosdtbmmaaﬂl ife)r:aﬁpgd(i:’t&: wcggghrggnrgﬁgﬁﬁd Rfling from 1
to 10
oy Sohs anﬁ "‘E)’P ??%688’ 8 Fhissemm isudes, by way of

acyl oxy, am n

examplg, divear ambbrlamhdd hydrddaenA ibaups! s%Blh BQmethyl (CH3-), ethyl

b |
(CH LN B A IR RO Ey f%?m%ii{criﬁzycaﬁéﬁmw|<@mmzcx-xzcm 5,
isobusrh(ACHgCHICH, ) subsbiy i oHFCHD) 3 Qﬁ éﬁ%c-) n-pentyl

(CH3§ﬁ}%H§&gggj§g 5 H?%ﬂg’%g@fﬁa)zﬁé{ﬁtﬂggxyl car boxy|

est {carboxyl ester)am no, (carboxyl ester)oxy,
fﬁ[ﬁénﬂyﬁ%ﬁl R\pfraight B%g’ﬁaﬂgh%ui)&]meI@bups having from 2 to 6

carboﬁ)at‘drﬁélhﬂfd/ *Jf@fé‘rab@%’ﬁ)tét LathEd 8%%?@ Wyrr% %t’ Igast 1 and preferably from

1 2 cl oal kylthi o, "substitute
to 2 sitep SgVR’éﬁllﬂc S Ghyrsaturation. cyadhogrokpsyile, exemphﬁed for example, by

y | | oal k
?Yl glé':] ﬁ:dﬁﬂiﬁl ¢ SH oyls’ ﬁ%ﬁ#éﬁ%ﬁ&%%&?@l&ﬁe@n |c'fshqnél trans isomers or

m‘x%thﬁﬁdsomwst i tuted guanidino, halo, hydroxy,
het eroaryl, substituted heteroaryl, heteroaryl oxy,
; :B?étXWu B@;:E a0 etr@lghybldnyncheﬂehm:dg?[éh:t Pgﬂ&;:ﬁrgg% Ig{o&ps having
fr
om gr ocgcl%’l C, ?5_%[ ?‘%F%é 7§‘i°£ Standehpving at least 1 and

preferh‘elb'efr@nﬂdbﬁ s:nteyz Oflaeétﬂeﬁiby(CC¥btman§é{h§; 'E;Hinﬁ;ﬁ
group?ﬁ{g:ﬁ{d%c% é% 3(% 53 SOBH, substituted ?S OfTUCh alkynyl
etEblia @’i* A4 SRR GG 10
al: n | tut al kyl thi o, wherein said

%m% H}g%?ﬁ‘yg r§¥e5§ Y p Hg‘ﬁ’é‘Péiang frgpdsto; 3, wreferably 1 to 3, or

more la’ﬂfwai;l!ty 1 tbt@c ﬁib@tltuén@'skﬁﬁﬁéld fEUTR YRS /3 aY 'cBQstt'irPéTbilalfchys
uent s,

SUbStltuye%salkox}’, acyl, aC}Dlammo acyloxy, amino, substituted amino, aminocarbonyl,
aminothiocarbonyl, aminocarbonylamino, ammothlocarbonylammo, aminocarbonyloxy,

aminosulfonyl, aminosulfony_loxy, aminosulfonylamino, amidino, aryl, substituted aryl,
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preferably 1 to 2 substituents, selected fromthe

group consisting of al koxy, substituted al koxy, acyl,
waeyd7amae, acyl oxy, am no, substituted am no, PCT/US2006/047620

am nocar bonyl, am not hi ocar bonyl, am nocar bonyl am no,

am not hi ocar bonyl am no, am nocar bonyl oxy, 15

am nosul fonyl, am nosul f onyl oxy, am nosul f onyl am no,

am di no, aryl, substituted aryl, aryloxy, substituted

aryl oxy, arylthio, substituted arylthio, carboxyl,

car boxyl ester, (carboxyl ester)am no, (carboxyl

est st u C I
aryl%)gyc l%t}as? 8{?&&&16@&#@ gl gé’tktuteﬁ%?flﬁlg}ﬁb izgf,;oﬁ){, 86X lester,
(carlxkyl eﬁahlkmhirhi Qqarbmvbdtestbt)bsyi, ayged,aykcloalityli sbstituted cycloalkyl,

cycl oal ke uted c I I I . .
cyeliffy B éamon gt SRSt SHEleFRy RN siprinuga cygoativnnie
cyclsamélggl Mﬁhﬁia ?;ctl@ilbé‘dyll tdyt:bgll@ylyloa&% mu%t%d eycloalkenyloxy,

uani di no, substitu i no, .hal o rOXY, ...
cyclfg RN gisubSBH D RBI AP oR A SRS B Bipidino, halo,
hydx%’:!gsﬁétéfé%ﬁﬂi’ é%&ﬁ&?&fﬂét&%&ryl HeRdr8&9 R/, bibsbituted heteroaryloxy,

stituted heteroarylthi het er gcyclic, substituted

hetemﬂtmewbsumtedn@tenoéw@w ihtegocyslipetubstifuted heterocyclic,
B EABUE W DELRIOUELY i SRS b

hetesadyslylthid, mtrmﬂ@ﬁhwbxyptedhulfaml $ubtsmu§¢d syl®nyloxy, thloacyl thiol,
bstit |
s BRLE e 00y AR B e

Nyl t t: at
Qﬁu@?{ﬁv{%@ 21&% %g{rs g%/ahs(g%ﬁk% ﬁi%s{}gﬂr%lﬂgsggﬁ 1t & 3 %?ﬂ&ﬁﬂlents, and
prefaxlakwwto 2 sﬂ’ﬁmﬂm sallekted ftong theygreup avmmgufgezﬁalhoxyo s@bstituted
subst tue and ref er abl 2 .subst.i t uent
alkogy ety PrP: HYIgo DAL LRYR] Brid b B0,
amxﬁétﬁﬁfchﬁb‘éhgﬂ adfinédaisonylaraig| amﬁ@lﬂh&éﬁrbﬁnylamjﬂd) ¥iyhinocarbonyloxy,
am no stltuted am no,  NO arbonxln
amipgRufont seaRosSHpRY LoXH; %@8?\31 rpamngeamidino, aryl, substituted aryl,

' AlHsARERT B9RMI0D Edboxyl, ¥boxyl est
arylg%;%ﬁ B%%)tg%g %%‘?%tiasggogll 6476820 aﬁ?l nosul f o Oxy Oxy? esteh,

(carbov ) GsiehRBRD.dRJTboRy FRSERINAKY | BYAPPafi chen! k&‘nﬁ‘ehsl%ﬂe% eysloalkyl,
cycl%gﬁcﬂchctyugtﬂ%tl ¥ c%clgerglégﬁ)}%t (Rfiﬂpﬁﬁ}}lhﬁtg %b?ﬁﬂl{e@l cloalkylthio,

st It car boxyl, carboxyl
cyclealkenyl Sl@bsﬂﬂhedlyvclealkem)lamcimlke(w&mﬁylbstlélstpé cyegrglkenyloxy,

cycleé@c'egjéllﬂre% % K&%@(clf?aa{s it ed'ggéﬁ?f(i%%é)%l%s’tltuted guanidino, halo,

hydfok&/ Babiqamhmsuaua@hmwagd lm@teﬂoar:;ﬂk:yy tshbsijtufed heteroaryloxy,

e S S RS e LSRR b peerocste

hete?dGlcBAbKE Rubsthued Hewdiséydyibey mwrbqasmeny J subkituted

d b d
heteHRShAN G S TR LBy oRY y mbTBited SRy, tioaoy, il

alky""lﬂ'xbl?@ fahlt %ﬁ%l’tﬁﬁﬁ%‘ll@ﬂﬁﬂ) %Herem@ﬁidesfdb@ﬁﬁ(khﬁ'aﬁe as defined herein and
stituted heteroaryl t hi het erocyclic, substituted

withhtheaarogiye that any éyémfébwew isqiop aftaghgdde a vinyl (unsaturated)

cyclyloxy, heterocyclylthio, substituted 10
caﬂ# tgérgcycl ylthio, nitro, SC8H, substituted sul fonyl,

sub f2¥Mp al A6 ups bRk frordh kY |3t§ilb&1tuents, and

and%tsdu%@%l?{&u?gdﬁ ﬁé Oa]@v\zegel Ssalldbsfjobst ituents
prefarablyni tol éfsuhgctum;s,eselﬁcmdcfrom the group consisting of alkoxy, substituted
alkoxy, acyl, acylamino, acyloxy, amino, substituted amino, aminocarbonyl,

aminothiocarbonyl, aminocarbonylamino, aminothiocarbonylamino, aminocarbonyloxy,
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with the proviso that any hydroxy substitution is not
attached to an acetylenic carbon atom "Akkylene"
woeb@vwsodoo di val ent saturated aliphatic hydrocaciomis2006/047620
groups preferably 15 having from1l to 6 and nore
preferably 1 to 3 carbon atons that are either
strai ght-chained or branched. This termis
exenplified by groups such as nethylene (-CH2-),
et hyl ene (-CH2CH2-), n-propylene (-CH2CH2CH2-),
i so- propyl ene (-CH2CH(CH3)- or -CH(CH3)CH2-),
aniin@Yhlfdr8/ CarhimGhia h
rg!l W&lﬁﬂﬁuiﬁggféﬁﬁ_@%MmOC@l sub)stltu(tfd aryl,

(- CH2CH( CH3) CH- ),
arquxbfesuhsre@ted iy BEYI it substituied awlﬂyo,eqaebow @rlsowd; ester,

(carHéQPr alwll’)“?ldﬂ ;lal @S’&g&gﬁ% Qﬂ)ﬂl(p %PIEI;O S(R)lgls,l gg?eg;‘)?%ﬂ)élkyl

CYCIQﬂle?enesugﬂduw dyaknaﬂgllcbxyo nyéloalkyﬁhmas&hmmted Gﬂeléﬁkylthlo

t h
cyclcﬂﬂ?}&e‘?\ ?}Eé%t}tg{ég cy\%ﬁog SL é;yfg’l &F Xy a sté@mpcgzcmag(enyloxy,
cyclc:]aﬂ,:ﬂxﬂhhfbk wirthsiti tutSd pyelSél@)snyltln&(g?aﬂtdm@,rsgbﬁhtute@ giialalﬁi(ljﬁb , halo,
et erpa one, to five car ns provi de
hydr O3 ef S M ST RTB SRR EIoNY B Dheseronmdory,
hetero&y%lo stibstitute@hetePoary tBioP Hite MIEIRI, BubdftRu®l hetérocyclic,
tionally oxidized to form

heterg% q(zloxv L@é&@ﬁedr eteogyelploxpehgerogpelythigy R‘&hs)tlﬂﬁ@ ei n
heter@bi@l&ltl’u% fAigdol S@}Hh%&hﬂnteﬂﬁﬁ?ﬁgl shﬂ&ktﬂfé@ssulfg)ig(l\fyﬂy floacyl, thiol,

., meth et h oxg POXYy, 1SOpropo
alkylﬁvambstlmtmlbxlyuom ergin m@ysulahdlmtqmmawlyﬂn@i Mgxin and

ith

it 66900 ECTOLRROPH TR s nAUAALSH LR cavon

atomsubstituted alkyl is defined herein. Acyl refers to
the groups HC(O -, alkyl-C(O-, 'substituted

al %4dkyGme)y refersatb Idewaént@@ﬁ))‘ated ahﬁmtlcthytdﬂmbarbyl groups preferably

havi tg&y tog dd tno?% yel%%rﬁlalgl 1& 3 ar bl? ta% ; Uttg% :ilrﬁte'étaer straight-chained
or bra:t}theda i teﬁﬁ@ exerﬂ})ldi@w%m)dbs ﬂdﬁ)as mé&itibRhe (A¢Ied), ethylene

(-CH%#&F 335'( g&‘ I (S{:g’épgr{zébe%wo reomiens Gt EhEHCH- or
-CHOHSCER) b flod Scmwmmi  iddifylen0BEEURR bm?&ﬁgb

het erocyclic whereln a substituted a

sec-byfyleng (- FoGlo(s Hﬂ%)@%ﬁwe gkgdsm chainy SstGaallcdene” refers to
unbr@]ck&d‘ﬁikyl&%“ér@@ﬂshﬂvm bt id ?‘E&gﬂﬁé’ C‘LSI?;L%M' chain C,-Cs alkylene”

oal ken substltuted cyc enyl
Yefer%%;’dén é ne grouprehaviegfrpm 2 toub sasboas. ed
het eroaryl, heterocycllc and substituted heterocyclic
ar €CiaSs BetpoadleyleneZefers tO/Qtlgalight wbhindesCi hlkylenc arqups where one or

two - @'H}? Ezogﬂg %é e};lac%%@ 8113 %Og-r i u@% BF ké h&) QLQ g%%teroalkylene

havmgNMﬁ@(f@)ecydi@alpkwmed Wﬁ@(lta)smhiky]ehaﬁe$ notadonsdik wh ~O-O-,
-S-0O-, I\B §' 79‘ @ LY %ro%%l kﬁ@x\gm ' the sulfur atom(s) are optionally oxidized to form

S(O) or S(O),.

D

“Alkoxy” refers to the group -O-alkyl wherein alkyl is defined herein. Alkoxy

‘includes, by way of example, methoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy,

t-butoxy, sec-butoxy, and n-pentoxy.
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-NR 47C(O) substituted cycl oal kenyl, -NR47C(O) al kenyl
-NR47C(O substituted al kenyl, 15 -NR47C( O al kynyl ,

wo R Ha(dd) subst i tut ed al kynyl, -NR aryl, PCT/US2006/047620
-WC(O substituted aryl, -NR4A7C(O heteroaryl, -NR
47C(O) substituted heteroaryl, -NR47C(O) heterocyclic,
and -NR47C(O) substituted heterocyclic wherein R47 is
hydrogen or al kyl and wherein al kyl, substituted
al kyl, al kenyl, substituted al kenyl, al kynyl,
substituted al kynyl, cycloal kyl, substituted
cyehtrlititéd alkygy” Oﬁ&@wthe O@H@g Ld)l(klﬁt?sﬁuﬁw E&?bk\@ﬂé%m substituted

aryl, substjtuted aryl eroaryl, It ut
alkylH%fl%"F‘ ped Breinmet er ocycl ic, and substitut ed het erocyclic

are as _defined herein. "Acy on%/ refers to the groups
al [ysyICTetpes to the groups H-E(O0X aliyl-€(Q)-Osubstituted alkyl-C(O)-,

alker@llkﬁ@»jl s%s@tﬁ%ed aﬁéuéng b‘(@ égll&hﬁié@ C%%@aced alkynyl-C(O)-,

al ky
C}’CIO&HSMI- Stﬁu@dwcmwl-ﬂ((])l) Sy akenyl-C(0O)-, substituted

cyclo%))}%}mgﬁ*:téz %8{80& %lg{e qé%{bc?;’)c/}feg%glﬁ’sﬁ Lﬁ(g&o)@g%tituted

heterhmyb-ﬂﬂ@b-y Ihet’é(d@yﬂlc KOs tand wtleditited hété&mylch@(m swherein alkyl,

O O,
subsi B vk Eney argiiLrlE oy Stsused elbumeb ryploatio
substﬁthtednybloaﬂm SdyicldalieshyBIskBétithted %!yKlehldenyl Wﬁdb"sﬂﬁi@éﬁ aryl,

heter%%}rgr (zjﬁ;%gﬂ{eﬁlh%al S oAy, pggeggg;cb;;%@u%gh&gd }mtgrpcychc are as defined

hereig.UBSY] iﬂﬂ,ﬁiszﬁgéﬁl‘me%@t glrog r bst ituted heteroaryl,
het er ocyclic, and 30 substltut ‘heterocyclic are as

d efAd’}%inﬁx%"’%ﬁrs toFh¥Br 8 Zixrﬁﬁwaﬁgig I-NRAGS, u@g&ﬂs@@&eq alkyl,

' referstpthe grou s;t

-NR“}(g@,;gclpgkyh eNg! @(@)swmcm@gymmlza Oy laalkenyl,
-NR* 7@{@9@5&%@&5{1 Ly Sélﬁ d Pﬁﬁog]&b&qi&{y? u &l?o@ﬁbyfs{lbggmted alkenyl,

stitut
NS EDelky s aNRICE) substinitedhsliyml DRI CiOR v RRACO)substiuted

o, B O S L K SRR o,

-NR ké(msmmymed hetoriclytlic edierdieRET BaRtogeh ok 1G4 WAl Mtherein alkyl,

substi§ §taikylllta§g¢§1yz l)ﬁtyti)égedl %@yj@ﬁ%ﬁzﬂt@a 1t§1€q%ee§§$§3}ll éy%tloa(:ljkyl
substmaén coylohIkal, lcybloat@@?r sutbitihtbd b pd ofIbRARAKY | substituted aryl,

ﬁ ¢l oal ken - SO02- substi t ut ed
heterwy alél%/ gﬁtﬁi egm 9pteroogglzc,§gg§pbth@g hgteypeyclic are as defined
herein.S02- het eroaryl, -S02-substituted heteroaryl,

- S2- het erocyclic, and -S02-substituted 10
hewby rhfér@ﬁ%é\’@%@sﬁll&ﬁ:@j@ FdBsttufe &w&

ned together wth the "nitrdg en boun ereto to

alkeny E (DO é't“é?rt’é‘ét% plkengh-CEQKA1, atkwnﬁhcﬂ@)@f enwiwfcdgr oup,

llon{l QRO a1 OO i U BDSOL oRPCEPAO: e
cycloaikxleﬁ&@)oa |ck91n91kenxlcﬁﬁé3)a-u Sldﬁtlaitk@axdlg)alqumldéﬂ()@y}-

h Y k | L .

e BB S B e OB S BT s
hetereyrbli¢-Ci O) @€l whetedm alikyy; Isnbstituted alkyl, alkenyl, substituted alkenyl, alkynyl,
substituted alkynyl, cycloalkyl, substituted cycloalkyl, cycloalkenyl, substituted
cycloalkenyl, aryl, substituted aryl, heteroaryl, substituted heteroaryl, heterocyclic, and

substituted heterocyclic are as defined herein.
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15 heterocyclic, and substituted heterocyclic are as
defined herein. Wien R48 is hydrogen and R49 is
wal2bolo7odohe substituted am no group i s someti MBET/US2006/047620

referred to herein as al kylam no. When R48 and R49

are al kyl, the substituted am no group is sonetines
referred to herein as dial kylam no. Wien referring to

a nonosubstituted amno, it is neant that either R48

or R49 is hydrogen but not both. Wen referring to a

di substituted 20 amno, it is nmeant that neither R48

NeA oIS A%&s Y g8 -NAY) nocarbonyl ™ refers to the
-group C(O)l§|R5R51 V\/nere 50 and R51 are independently

Siigted GRS hx%fé}ﬁ @dl@le%qaﬁys SRR OWhbeR Baea R*Bkkey | |

su stituted al kyl, al kenyl,” substituted alken%S
indepenidently seleetes Sram theegroup kRgRjStingoRhydregems eikylysubstipigd alkyl,

b
aon Gy SIS 1YL SH LRy, ot
subsuhmumwkyl bpdleallenyl) std),stltmezﬂ mkqnw,éwtﬁewﬂwwnm@d

hetercw‘}fcl mg@%xﬁﬁ, 38@%‘%%’é#8 -%ﬁa{lj %@%Q.El%s?ggéégﬁﬁcgl
-Soz-ﬂkeﬁjdbﬂmysutﬁdmtb&hl&wﬂycsmﬁcgﬂmlkayl eS10,-suiestiited wlkgalkyl

subst |t ut ed t ut
-SO2-gyqloalirenyl slﬁr@(?‘i{’ﬁt‘ cg?ﬂ%ﬁ}lfeny&,ﬂ) 'IS% S‘g’g‘t‘““%ef}t &y
-SOz-ﬁé‘tE}d&?}lk Y0,-sutsstiaabdk ﬁé&ioarﬁykSIDﬂ-hétéﬁdyclﬁy ahoa$ @payb s,tltuted

O R ST AP -

bouncg%%ﬁgg%gi%% ﬁEt%rcﬁﬁrcﬁ@ bi ﬁﬁgtlﬂl%cﬁhéiemc}él é’?oﬁﬁ 0}71/0012@6 @Rat R*8

7620 Am not hi ocar ony ers to

and Rérmrbot@@km@g%andm@pgelmg@:ybﬁ@ ﬂggtegraékyl alkenyl su%stltuted
alken%ln gﬁ‘%%gp %ﬂﬁ%tﬁtuﬁ'@ﬁl ﬂ{}’n?? ?Eﬁmé(tyh &Sul tﬁﬁféd‘"t‘%ﬁiaﬁéy'l NGrcRfalkenyl,

ute aIk al keny
substmubd byd&lualtkdnﬂl, ktyrh,yslubstaﬂuteylrwyl, hg@myl; gn@@tlgqu hefgroaryl,

bstit cycl k.
hetercts?r\é*lg, 3 u&) tété'l}f:el%g'éﬁ?e {éﬁ%ﬁhcyare g@iigt? X t e CyCI oa R 1rs hydrogen
and w%gsﬁill@ygr tHe subs%lﬁtddtamwd ghopeis son@tiyes rd!f;tggd mgd}%nias .

and substituye ero re an
alkylg oo Pey R SR 7 A hehS e REE IR BigBR Ty Seithes
refen‘%ﬁ‘?‘é RERid lﬁ’s élﬁﬂ@lﬁnﬁ@t Gg@&ym&férﬁing o Suﬁ@ddshbﬁtftdttedtammo, it is
et erocyc r an erein stitu
meanaﬂwy plth%/n &Jé@y%“pssdwétr?&eat% ng kf&ﬁy M@"h’i@zﬁfﬁ‘y 18 o Psubstituted
aminG 4PRlh %ﬂ&%ﬁm%hﬁwﬂw oY RrOakirogembst i t ut ed

cyc cycl oal kenyl, substituted cycloal kenyl,

af%tmu&%%%wﬁ%%&r@wme gli’&hﬁ-r@@gm”ﬁ% tvwﬂdré Rﬁ‘bﬁad RS are

het er oar eterocyclic, and 10 substitut
indepeadeantlycseddcies fipm the goeun q@@glsﬁgg ef Bydrogen, alkyl substituted alkyl,

alkeng@%&x%ﬁlﬁ%g%@{énw i“g)’%’?uggtﬁu{esd%l%%gg reg%‘p gllﬂbl}ﬁtutgcrl] aryl, c(;)ycloalkyl,

substand Ryiloateyl, mm@mhtsuystmeé syel@atkenyh, hpterapryh gubstltuted

heter%qufg W%ero%@@gt gu!bg fad ﬁét%&%cylﬁc%%ﬁ%& ggf Iﬁlta% Y5 are optionally
joinedldeitydr, widl tHe, m&d@m b(buﬁds;ﬂexatcyio fouylca hmdn‘nyj/th or substltuted

sub tituted qgycl oal k
T T e
alkydwts%meddl aﬂkyx@ﬂ dcysowakyu stibsttel eyodealkyli cycloalkcnyl substituted
cycloalkenyl, aryl, substituted aryl, beteroaryl, substituted heteroaryl, heterocyclic, and

substituted heterocyclic are as defined herein.

10
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and where R50 and R51 are optionally joined together
with the nitrogen bound thereto to forma

wbebt@voogespal i ¢ or substituted heterocyclic groupCTase06/047620
wherei n al kyl, substituted al kyl, al kenyl,
substituted al kenyl, al kynyl, substituted al kynyl,
cycl oal kyl, substituted cycloal kyl, cycl oal kenyl ,
substituted cycl oal kenyl, aryl, substituted aryl,
het eroaryl, 20" substituted heteroaryl, heterocyclic,
and substituted heterocyclic are as defined herein.

" AflAmninbiloocarbomyl P agfeRGC . §I0U
inasp AR AERARST wher e R ﬂ:ifé‘%@dﬁlgs&ﬁ?gg RFE R ondkBY are
. Bnh 51 K€ i Ip éWPPyJOQS,iBflél@g eﬂrtx)sfdr_ogeﬁ, Iaﬁcyg,lrszlulﬁ’tituted alkyl,
alkeoph) Suilsstiit t yt ,

oph) sulsstititgd a e_nwgg(g‘ﬂgp Eu@tljl‘fyte% Fx%ﬂrﬁ?;f, I’a.qéue fa}{tﬁ%/degyl, cycloalkyl,

enyl,

Subs§| eﬂél " s#bst i tut [
rl% gre oglky}, py@lgglggnxlusmuamjcll cl:(ycmyzlﬂkél@l,Eh’étq:roaryl,dsuB%tituted
het h - c] oa n substLtute
cycrsatkent o el 2 Sy PR ERERag MerehblandR we oponaty
Joingiiogeiey withdhe nittbgsnbotid theasto he ERRPS KlokeycAD ﬁr %Yﬂ)%{igxted

e

hetefde ti |y j.0ined together "wt
o %‘2;8%85%@"1%&?%%%%& atbstiBted algybaliasoystbsitated alkenyl,
alkyayibsubistitatialkghel; opoledlics], SHKkiRs 0@l :
cyc}éﬂlw tyted al Ié%/l g kgnyl , SJ‘B“;‘? Iﬁ%l%gg? acpﬁlgﬁ@é?yl’ substituted

al kynyl", s DByt ay aksrAgyL sehstitotdddyiteroatyhdetdroéyrtic, and
substitptddotadtdrpbyclivyat aa ik hersigbst i t ut ed cycl oal kenyl,

ar%/l , smigft inIyUt ed aré;;ile, heteroaryl,. 30 substituted

hetAmidarcathonReingiheT y&rkise ORRI1 araocyclif.
hydr%{# as dgf i 83&0 her ein. Sgﬁ%@%@%%@gﬂwﬁ wHeHE ReFis

/BSPo0 8847 62ud R” ire instenendsmlyselebiadeftanshé SroupRonsisting of

hydrageayplky Dslb<ok égf&%{ el 1 ar :

alkcv! gde e%ggn,t I ymggﬁg(?t} e I)g’mﬁ ? %émge%&}%elgm#g}xl*@bémmted
Tl et st ), s
logMREYI. - n ubsti tuted al kynyl,

cy: aryl ys%subst jtite .llglurtfl(?!jg%v\éﬁa Wo,cyc%@f’ist“a&tléwed heterocyclic,

and vlipes Bl andi R™' eye optidriatiyybincs U B SRLKEIM thereto to

het erdcyclic,

bstituted 5 het I
form Q%ﬁgﬁ'@'&t{% e ’II%‘F@%EWP@C @iuDwins ehestn aihyl, RBtstianted alkyl,

and s
alkenply sulbtithteq alkieny I alkyh oD etibkeiuidd ' n. baund
cyclo%lﬂ?f %gaotl% fq?}r,n a ,I}I’e?gr ocy(rglfti@%gig?’h 2562{51:6% %?’é(fugsq}{med
) et er oe TR P lysihsptuted ey alpatkenyh, ayk phbstiguled il heteroaryl,
substifiitéd heteml Nétero i al.kynyl , )
subst | te utag}gnalt%/n%a?&’ gggﬁgéajﬁt%/@ﬂé!ﬁ 1S f’lﬁ%ﬁ%as defined herein.
c Y Andabdthidcartkongl Dahke AN ad kenyl , )
h dmgr I bscﬁtgd?ed @Eyré,ftrﬁétég%s)%ﬂrc%ﬁ, ﬁ%{%@@#& é%&\%ereRls
Y eer%/%ﬁ’ %E¥ d e apd Sy ateiindensndently siduidd froinetle fgroup consisting of

hydro i, algt,kabéte: i.ne L., Aminosul fonyl.

alic ° refers to tth g&gfaéﬁ%’ Q%M@%%%ngé&%g%ﬂ sipstigyted

YRy Righ SHbREHvied asd) exdlealkyl mhstihEecgcynl@amgn &'ycl%gmgn}qf substituted
en

] ituted alkyl, al :
cyc oagtégggfltéﬁé{%?j;&g ?éklésﬁlaft?ag'x;e{gs% l’, %géﬁqﬂyp{l&ta@g sglpktg}tnqu,heterocyclic
and wherg R™ andhBY | are optionaliyl joiredabgehdeivith tiRhBiabk IIJEE&IKI thereto to
al kenyl

| | | bstituted cycl
S e A G e

et eroaryl,

alkenyh subsittistlialkengt aliqtn@rl,Qsﬁbﬁlthféd%ﬂ@n?ﬁ?yﬁ}o{g?%é,ﬁ%gtﬁ%ﬁefr e

cy cloa{kﬁ g ifg?%la{%n}'io Shl? i%ﬁtgg g?@ggli(p&f gwl,wbsﬁthtthwjdl, heteroaryl, .

subgtgtuted heteroaryl, heterocyclic, and substituted heterocyclic are as defined herein.

11
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het erocyclic group, and wherein al kyl, substituted
al kyl, al kenyl, substituted al kenyl, al kynyl,
weubsna7oasv ed al kynyl, cycl oal kyl, substituted PCT/US2006/047620
cycl oal kyl, cycl oal kenyl, substituted cycl oal kenyl,
aryl, substituted aryl, heteroaryl, substituted
heteroaryl, heterocyclic, and 20 substituted
het erocyclic are as defined herein. "Am nosul fonyl oxy"
refers to the group - O SO2NR50R51 where R50 and R5'
are independently selected fromthe group consisting
- of ‘Msimgerbongldsyt’ reforistif -B- abkepy| 50 51
ind§Ubat%§ﬁ%§d'%E§e¥yl’ aIky%i??ﬁ@ugi§??ﬁg%dkhlE%ﬁ?ﬁ? and R*" are
AFpen Gated Areny the grouncspmsisting pf hydrogers talltyl} @ubstituted alkyl,

Tkepiy L |saBstheud I [ cl gal kenyl ,
O o “Saehy B sy SR ST, S SRR pi. ovctoatiot,
substiipted &Dﬂ%ﬁ‘/’ﬂkwﬂséﬁrm@ﬂ@nm yubstitutad dyolbalkenR5RetefdrRodubdfifited

h ' |0 r.owith the nitro boupnd _
ey 8o TP RO ARkt e RS Hand K ar aptionaty

Jjoinpd tagethey (Withcthlg Hﬁtﬂqﬁggn?ﬁ?n;ﬂhﬁret:orkto erbnllﬁy h,helii.’!ﬁ@(%lﬁﬂib%ggbstituted
. en subs ed al kenyl, al kynyl,
hetegct é{lf) lggcbg)d aé«il mgﬁll”l aiécy Ing?tW‘ie_,d ail%sqlquﬁleqybstituted alkenyl,
alkyoyk Isobdtityted atkpalyh alykiealklyl, s%ua&hteﬁl&ysﬂan&x?étyetﬁlag&%, substituted
ut e

. .substituted aryl, heteroaryl, substi
cydﬁge%g?}ga ?’, S“#?EH%W&% heterogryl, sbstitused hetataaryl, heterocyclic, and
subshieited het¢ddycli@bR AleBREH Rediferein. 12 WO 2007/ 070600
PCT/ US2006/ 047620 " Am nosul f onyl am no" refers to the

gr GaminbRATHYP NREGRe] thehs R5°RY o ky|
0 d‘ﬁggl are%ndepgﬁ%ggh%}f/ﬁsg g%?%gq}rgflng?heare

. d, R{0
1nde§$15m}a¥ gglgptgfii%n the gRyH corsstingadidyidrogmb slkiyt, stbsituted alkyl,
alkeay lk ibstialtk® Biony 1 Mﬁfﬁylg%q%ﬁug%ﬁ@%@t %rgflf,%lﬁt{ituted aryl, cycloalkyl,

substituted a

subsg%q:cbqu@qllﬁyls ngfrl(@li)édsubytimml dyyeloallonl, artde Myl substituted
0 : . het er oar yl tituted
T T

o | ter ocycll !
Joinedriggether witR5he nitmgE boatdthepsté antirhya hettRRY O8N ituted

. R P i b : f
L T O M S

alkymyti esukistituadckylkyn il Opdib Iy 16 Sutshibtbd cy @bMRRAY bycloalkenyl, substituted
al kynyl ., substituted Al Eynyﬁl, ’ ‘

substitut ed al kenyl, S
cycloa}]lginé/ IW’ ,SugleI‘B‘gF%th’ehfter@ -sabftitrtedhetdroaryk dretdrocyclic, and
substtubest hdteroegbl Yzt Aal&BIBd her@ihy! . substituted aryl,

heteroaryl, 10 substituted heteroaryl, heterocyclic,

antAmimsul foHy Iy hRIFSE 96 Ytd AoufLs- fof e RN, o o5
ind Ag] dh{go" re%’eré to the gr%rﬁaa-%%%) ERS%E&%%@%P%R are
indepeggentisselectediirppthg groun ¢pmsisting efibygrogen,cdkddsibstimtéaikyl,

alken@l, GUBstRQRS aqr(é’n?zg aqaéy‘rm,%ggcgcgteglaa{%@élﬁ,, %gf%' %fn%g aryl, cycloalkyl,

al kyl, al keny substi t
substitytsdicyeloabierliviloaileny h sybstitatet syclbalkedylahyteroaryl, substituted

. RO cl oalkyl , cycl ke \ X
P Lt e SR RGBT G e 8 Skt arsoptonaty
Joined gagsthsa with theatitzegenyleiund theratb bR iathéteRBeyidic R QaYH thied

e 550 AR B b bl s

alkyng}, sgbs_bi;tlﬁetilmlle_sd1yl,Iwbbab@y,cduibﬁitg’feﬂl@cloﬁﬂgrl,V@%[&ill&n?l,l%)ﬁ)stituted
evel gl%gﬁ}t’ll arutled al. kyl , af lﬁen}/l , substituted al'kenyl,
yclo » aryl, substituted aryl, hetefoaryl, substituted heteroaryl, Keterocyclic, and

substituted heterocyclic are as defined herein.
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al kynyl , substituted al kynyl, cycl oal kyl, substituted
cycl oal kyl, cycl oal kenyl, substituted cycl oal kenyl,
wanyi7/o7esbst i tuted aryl, heteroaryl, substitut @dT/US2006/047620
heteroaryl, heterocyclic, and 20 substituted
heterocyclic are as defined herein. "Aryl" or "Ar"
refers to a nonoval ent aromatic carbocyclic group of
from6 to 14 carbon atons having a single ring (e.g.,
phenyl) or nmultiple condensed rings (e.g., naphthyl
or 2g;$ryl) whi ch condensed rings may or may not be
aro irosgHogylamimy e REO 1R [k RNNR Y 501351 47 5
hyd 1.4 @&qzo i,n-(gi} - ohe- %p andSt ReR }Tze)Where R
hod B gn p¢ Hidependently shleetet from alie Qtlibup consisting of
y mgamaalkyl cabdiiited O, aﬁi&&{gg shﬁ&%ta{g\égrlg of pai‘ﬂ'@{]yg s(ugsmute d

alk)P and, napht hyl". titu
3;/5 a¥)§lp Segsditutad ewlmy@logubé,tsmbsnumbdmycloa]kyloc%loalkenyl substituted

cyclbﬁkkfeﬁfrlahla%r%p sl"lJbStl@LE e@étgro?lﬁﬁf lgfgt%%:s &ﬁa§Pg tsphqjltutgfl heterocyclic

substlgyents [ ecte
and yyhepg R saneoR |’ tam eptiarially ljpinad kegeyer vﬁﬂb&k'rﬁﬁ'&g& bound thereto to

tituted al k I, 30 al
forn@h h@fé}‘éca'cﬂk Ky P’{gs’ﬁt&tugﬁg;:ero%gglw gmu%ggncgwppx@?@yalkaésnmntuted alkyl,

subs
alkepyl substitted atkenypl alkyil?I Yébstiaed Anga0p cyclrc])al g% SBbStll‘}lted
1 0

ocar bonyl am not

cyclgﬂgll@g& %f}gﬁ% ed oyaloal lertlinoly ubstitated a, heteroaryl,
substitrite hetetuanyll hetgro c@!Blh(D aay |sf115§i‘i¥tl1tefl ‘ﬁgfes ucgrlél £l ?1 %soci) iﬁ\é’g‘?fl herein.

am nosul fonyl am no, am d| no ary

ar VAnmyhnoS’ub&ts folthe draipY. gwﬁsoﬂ{m Qh §%ﬁ36 'ﬁsut 59 R ar
inde x%/d ;1 ctag1 oxyl., ~ car boxyl ster (car
s SPyly selsgte Bisgroup sensistingyof hygdergen, 91 gabstithted alkyl

alkeﬁ>}Ubﬁib;flE{Ei&gilﬁel@%l;J(l:lﬁ%)klﬁélfbsﬂ%%c?gﬁ%%xlo?r\tlﬂ esggg)t?ttu{etduaryl cycloalkyl,
subs@ix&ch omllfy{, ey clegliserya substjtutedsayioRial enly & dleteroaryl substituted
hetel@&@ll %té‘r%@ﬂhc G & L%&lﬁﬁ?{éﬁﬂ@ﬁ?lgcba%wgﬁet ggd R’ are optionally

cycl oal kenyl oxy, cycl oa
Jomegyggq;hq:q@@ﬁg thermitrogenu lammdi theretd tdflint AhekocHdt rdﬁu%ghtuted

h eter subst i tut ed heteroar
eterB@:;Lc‘?rc oé%g# G WhSHEiD ydt %@) stippigdalkgls plksnyl, substltuted alkenyl,
alkynyétsélbsmuyddtdikmylsmdlkyﬂi afbshirk&d Uehl@l' chloalkenyl substituted

bst ed 10 heterocycll
CYCIOEﬂ{ES& Cdgggé“l{ei fem%l Hebsiteted dilePIrQﬁry],, heterocyclic, and
substiteitedﬂxecs;od:};dlibm@as Qé,fhﬁhl}fe}glﬁd het erocycl yl thi o, -
nitro, SC8H, substituted sulfonyl, substituted

suwrgnymwr” ERrORCY and
carboS Ubst fqut .ed z;I kyl Lhi %onwéggl%o@gﬁ%késlﬁg‘%{d]tcugéﬂ'f%ogﬁgm 6to 14
OB a0} hEAE ReindinTing A5 g ohgyl) ef mnitiplo comdengédtings (e.g.,

naphthﬂ @ aﬂthr}'wm@h %6M&eds§d ﬁﬁgéjﬁnf et heroglj?a aﬁ%‘%ﬁ?%&x& 15

5 berkCL U é{\/\/ﬁy of exanpre, pheno
enzainze 1p913§, éﬂylpmyxame-ﬁéﬂ?ﬁ)-()m-ﬂ}d zgi’dﬁthé llke) provided that the

point oﬁﬁm%ﬂt fudied a?c';ﬁ[lg%ic{ %ﬂgqn a é)]lilrgf %dg@'yggmls ?nc?t?de phenyl

defined herein.
andnapﬁ}ﬂall‘yl where aryl |s as defined herein.

" Subst j t ut ed arylthl o" refers to the group
- Sylgtivater anyl2 defarsyib arylwhreurs whidh bid sifttuted with 1 to 5,

preferably 1 to 3, or more preferably 1 to 2 substituents selected from the group consisting
of alkyl, substituted alkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl,

alkoxy, substituted alkoxy, acyl, acylamino, acyloxy, amino, substituted amino,
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aryl is as defined herein. 20 "Carbonyl" refers to the

di valent group -C(O - which is equivalent to -C(=0 -.
wOCar7mowaph* or " carboxy" refers to -COON or saPC$/US2006/047620

t hereof. "Carboxyl ester"” or "carboxy ester"” refers to

the groups -C(O O al kyl, -C(O O substituted al kyl,
-C(O O alkenyl, -C(0)0-substituted al kenyl,
-C(O O al kynyl, -C(0)0-substituted al kynyl,

-C(OOCaryl, -C(0)0-substituted aryl,
-C(O O cycloal kyl, 25 -C(O O substituted cycl oal kyl,

aminagaciody b potivethiceaonyt, GhthOc-3bhS i oS i enyl , .
amiﬁog%%og Eg(iyer oar yl foiny 0) 0- suagst i tléd%ggl)’ %gg%orqié%r %‘/'ilf’,on%ajmm’

o Yive e?’BE&%P{ g0 affginosulfelipxys ssninosi fohylamino, amidino, aryl,
subshigtted ayy,ciry lox W aibedi s j 1 L al kyl ..
carbl lﬁe nmfyy&isry bst t ut edgt:&iaﬁieoﬁ% wgﬂ%’/ n%ytfs?‘t‘?ﬁ‘géﬁl%‘b&afboxyh

l%’f fﬁ&v‘?rzk (C%f?/’eﬁks‘a?wp%mlgeg@mhowb@ség?m gwgyd/, giglgglcl)cyl, substituted

kY108 diedl i )

?‘g?ﬁ% Ko SN I FyefRalioHaves sypatituted
CYCIQ?Q Wi ycloaliemst, isubstisuted ey cibatkenyl, cyd1BAIRERAYSEY, | bstilfd

cycl@l%ﬁa%%% F%l@ﬁi{%ﬁ%g | siugptér @pg‘c‘?@@%ﬁl{%ﬁg@: rssellr?idino, substituted

est er)-am nmo

guanid ©hededsyy het 4 TR Btstatmt Lo

heterbmgfé;? )hgd vy |em?\{xliR4lgé(S 0O suﬁi"?ﬁ’a’?%&@é‘hﬁé’%ﬁ?bﬂgmed

N cﬁ%ﬁ) @ﬂ@@‘ﬁy?‘}b&‘ espesydibin, thetareestelia) supstituted

cteroppMieCheédpocaclyloxy, MrskTialed %@H%Z%'ygd!u%g gﬁtt@fﬁlcé/glylthio, substituted
K

- 7¢O O cygloal kyl ;. - NR47
hzerg%?%ﬁxﬂ%lgoyﬁéﬁd@@%%gp §ybstituted sulfonyloxy, thioacyl, thiol,
alkylth\R4in Shtateaslikit; i i i

NPATCL O O hetor Sastet. Bl R OB M ituent p s defined herein.

he IreferNQ 1GHIENE ol is o8 i

wentingyireferdis i et Qr?;t r’ovglg%? iabﬁv%%sr g?%“eﬁﬁr?‘g’ that

includ NR§7C":%‘9°? substitute

dgs by FAIRBEka phenxysndmephthogyal kyl , substi t ut ed
alc}égj, .al kenyl , substituted al kenyl, al kynyl,
subSPritted ArEiory nysfers teyh grabiryD:(sebitstitet] uiwiwhere substituted

aryl iS¥€dFteldMereigyCl 0al kenyl, substituted cycl oal kenyl,
aryl, substituted aryl, heteroaryl, substituted’

hedagy ¥y clie, and substituted heterocyclic
ar e agﬁbdg?fieﬁgg%ﬁg%@h g--T@P‘G‘S&W%W&#@%yd hegjnpr 5
t oStibgi - Og Q-substituted 15
_alk Fﬁltq%fe %(p%)ﬂ%”gf%’%? l"h’y %'PER ﬁg@%&‘t‘?c{) wbd WAEREWpstituted
aryl is g5 qefippdhgreyny |, - 0- C(0) 0- substituted al kynyl,
-C O OGaryl, -0-C(0)O0-substituted aryl,
- Cpgb@’ﬂ aptaratd thyldival@t@adOC(D)s which R Eqaialertd ) (=0)-.
-0 %g) O cycl oal kenyl, -0-C(0)0-substituted
cyERbaKKE | “carboxy @f@shet@OGH vt salts thereof.

- “-gDO) O-substituted heteroaryl,
- 0C@bo¥ L estard oo Egarboxy, esterd rei@rsﬂb&h@giz‘di@ﬁt.b(@?@_qlkyl
k 2

CORBEIE AR BHY ORI et hicr0-siom,

a
-C(O)Qrsupaijimtedalkyryd) 4G(0)0-ayh sC{OI0-LGbEN G leioyo-
-C(O) ORI BURS T bbeS £l 23] Kenyl ﬁé‘?% (0)0-cycloalkyl,

Su St | t ut e ar y ,’ - ( 'Cyc ken}’l, "C( )O-Substltuted CYCloalkenyl,
-C(O)O-heteroaryl, -C(0)O-substituted heteroaryl, -C(O)O-heterocyclic, and

-C(O)O-substituted heterocyclic wherein alkyl, substituted alkyl, alkenyl, substituted

alkenyl, alkynyl, substituted alkynyl, cycloalkyl, substituted cycloalkyl, cycloalkenyl,
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het eroaryl, substituted heteroaryl, heterocyclic, and

substituted heterocyclic are as defined herein.
wOCy@Emaleonef ers to the group -CN. 25 "Cycl oal kyC'1/US2006/047620

refers to cyclic alkyl groups of from3 to 10 carbon

atons having single or multiple cyclic rings
i ncludi ng fused, bridged, and spiro ring systens.
Exanpl es of suitable cycloal kyl groups include, for

i nstance, adamantyl, cycl opropyl, cyclobutyl,
cycl opentyl, and cyclooctyl 15 WO 2007/ 070600

subWF@JSZQiOGM(@ﬁYlﬁml suammﬂl AP MbterdaBYI1CEShs
h li.c alk groups of Trom %‘g’%tedkatemaryl
etef&?’bonqé?oskgﬁ%%d tegp @aaqas,ﬂqfiqeml@r@ycl I ¢ rings

ane ast,,one >C=C< rin saturation and
" Eé@‘g@ﬁ%@ L e A WL,
- Qrsabititated" K

i raubtinnte a.‘Hd}kl§INRﬂb€9 CHEA, KRGS0, Ossptegifuted alkenyl,

o a

'NR”‘%@B?IB %#ﬁ@%ﬁ%f@?@%wwtﬁd euqymyt, SNR*@(Qoedg1,ab! y

NRY 0(0)0 s&Bﬁﬁg’%eH;bg%lt mﬁgkg(%édciyfﬁ -z\g%‘g{jgﬁga-sgpqgwmd

eyl R Biorvelosikeayk okt C(mmmtlmtw@ym&lléérﬁﬂ

-NRﬁC@mlhﬂtezJ)n#ggyNRm@t)ﬁ %{‘bggtu ‘?‘fhﬁ grogﬁﬁy NBT %%qla;ﬂr)nhgt?erocychc
Q{%Q,-@glpqﬁmﬁyd he@mdyohawhefaih & ﬁlchlkyl or hydrogen, and wherein

alkylagﬂﬂgﬁﬁﬁf?gl%w) %ﬁé’eﬁl‘?{n gg%‘t*uglﬁ ﬁggyyf) %ﬁélyn?/i( substituted alkynyl,

am nosu
cye oaﬂiyﬁ,o@,@sﬁm Gmio”adkyl wbamaa arsub r
aryl, Héﬁ% s ‘i te i ar y %%X;‘,y o ysttuﬁ%séy'cfo E&?p’? a¥yl substituted
5? erognylphstsiocyelics and substivates heterocyclic are as

deﬁne@hem)mm no (carboxyl ester)oxy, cyano, cycloal kyl,
substituted cycl oal kyl, cycloalkyloxy substi tuted

Cy€Cadiokyl m)oxw@fe@@id%le cgg?ﬁ)btaﬁlgﬁd 0-C(0)O-substituted

ute

ylt h | oal k |
ag(yl C-H Pg@#é I ¥ Cﬁﬁ@%ﬁ@ﬁg alkenpl +tOtO(@D-alkynyl,
-0-CE@)d-oet ' R
o- c%ﬁ oaﬁﬁgﬁi‘? ?Pﬁ‘?”é & y‘?f’@&bﬁ%** s ObEroRIPaberisulad arino,
- seyqigatkpb O s;dxsytqtectmalkylt @-C(@t)eéﬁﬁééikcnyl
-O- C(@D‘Eﬁ%ﬁﬁltéa(é’yclééﬂg 1, %?gg%ﬁ)gieg&gél d—/ﬁ(g)o-subsututed

het er oar
heterqe;@( er@ Q)Qchetgt@bscthd, ahe cdD- -C(O)O-substituted heterocyclic wherein alkyl,

bstit ut
substlhﬁédeﬁlﬁ‘}y %rlie gf' %Eﬁsﬁg?téﬁ 8&;8}' p{l%?xégs slgbql;ggqed@ilgmﬂ cycloalkyl,

het er ocyc

Substlhléqcbfpmwkw cynmalkmm,rmbsta%d Waditdnlt
heteroﬁﬁg %H{‘-‘? on l.0 t h| oaccy% , téhlslgla?ﬁéf‘aﬁ%ln%'ﬁg%”y !

ef elt PBVC igg) @-rh’e‘tlhltgfbh@terocychc are as defined
herelnsubst ituents are as defi ned herein. "Cycl oal kyl oxy" :

refers to -O cycloal kyl. "Substituted cycl oal kyl oxy

r‘éﬁm”treferﬁo(taelbmd Jgred cycl oal kyl) .
'Cycl oal kylthio" refers to -S-cycloal kyl. "Substituted

cHeydedlkyl trefees' toryeBE SIkyP groapt e BSH § Y3 §6 o SR QRKY Lgvmg
single or multiple cyclic rings mcludmg fused, bridged, and spiro ring systems. Examples
of suitable cycloalkyl groups include, for instance, adamantyl, cyclopropyl, cyclobutyl,
cyclopentyl, and cyclooctyl.
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25 "Cycl oal kenyl oxy" refers to -O cycl oal kenyl .

"Substituted cycl oal kenyl oxy refers to -O (substituted
woyad7mabdoenyl ). " Cycooal kenyl thi 0" refers to PCT/US2006/047620

-S-cycl oal kenyl . "Substituted cycl oal kenylthi o" refers

to -S-(substituted cycl oal kenyl). 16 WO 2007/ 070600

PCT/ US2006/ 047620 " Guani di no" refers to the group

- NHC(=NH) NH2. " Substituted guani di no" refers.to

- NR53C( =NR53) N(R53) 2 where each R53 is independently

sel gcted fromthe group consisting of hydrogen, alKkyl,

sub$prloatkeayk] mrs to aonthronsdtieSdyc Ilé'h ] @fadgﬁ of from 3 to 10 carbon

ut ed hetero ar
atongﬁafgi §1¥1glg 2 C ttxg ekCSYICHC £ings apd b%‘fﬂég ,ag;leastmj]e >C=C<ring

unsaggraten end preferablyr doyidl tox dnd otfw@:@sng aﬁu%%t ached
to_a compn guani dino nitrogen atom a opti 831 I y

j oi ‘Bubstitaigd ciieloalliyt’ ’fmfdh%uﬁétitﬁfég(?ﬁdﬂgfkréﬂ?f’ NEEEL t ag?%%alkyl or

eterocyc

ocyclic or substitutée
cyCI‘SanéH)@gdp ‘%Pﬁ‘f& Vi %pg]als fo dAEPREFably ot 3 Sllh&titlmge;rsele@[% from the

provi

groupieensibting of ok Whidkb, 418! &b@ﬁﬁxt ﬂ?lf LIS ﬂ?’g FBbStl&ltSﬁﬁlkenyl

| ogen” refers to

_ alkyxgﬂusq%gaglt%gﬁﬁp g]lkgﬁy,ysubstltum dlkanyr, acydr aBNARIR, acyl%m:([y, amino,

bttt} ol iR SRSt b o

or -

1t0 3
MIHQﬁHO%pryA@I@H@S ag@ridcathdnigkrxg mmndsblf@n@‘lkﬁﬁmosﬁl% 1«2 }%
1to 3,

B tirhiut Gd 1!
aming RO 1 AUPIm S AL 85 %@wﬁﬁn@m sibetitukeduy langdarylthio,

groups,

subst 1
Hgﬁeé,qqy thig, C&Ede)dXWbmtyl eb&ﬂr(@%ﬁbxylre%fe?fag}lgﬁ %?) g}/lo cster)oxy,

to an aromatic
cya;l M?:; agﬁ{% 5 %%%g ‘i¥§ °éi‘ Licyelpalkylonsy, substituted cyeloelitybuky,
Cycloa ida eulgptmulqede Elohlkl/ithis
eyelo HXW VVI t 4 | ?1, Sﬁ%cﬁ@dﬁ)é FOAr y{]ﬁlgegjg ﬁ? aglgﬁ?yl
%ave 8x %Isg g ge Oé‘”Efn}’lO@(y’s Fyitloalkenydttioyrsybstitoted

CYCIOaﬂ{bnylphe gmﬁkﬁﬁﬂsﬁ@ it RS dol i.zi ny .
heterdd8 %{ wher el n the con eﬁseg’ % ﬂﬁ’%‘ynjé?ew{)subsmuted
r?-ﬁ%}l 18 Bribsidtutaddretroanyloy, heerdueylatiio phudtituted

heterqarylwud el‘i’etélﬁéﬂfcﬁ(h §ul§§?i't1ﬁ£:? RLtcLl lC %:Lg%oé}icllyltg%%%ggntﬁped

heter2LOM Of 't he arofatic eroary
eterogBlyinve heterqavelyiihia, @gbﬂmtmnd heterodyhl?ylﬂx% fri#tro FSOFH, substituted

Ifora!, &b ar r.opp,.are.optionally
N OnngI di zetg&zdosqlg}fraggﬁgg @maxylhg" KI—%‘)YI"S@ GRFi’S@StlﬂstQﬂ flkyjthjo,
Whereﬂ?s%@lﬁlﬁbﬂﬁwemmtasdsﬁn&tBérernr ed heteroaryls include

pyr.idinyl pyrrolyl, indolyl, thlophenyl and

fu@&‘ﬁyﬁ yixy” Seffost fot-Gkebldk@r oaryl " refers to
heteroaryl groups that are substituted with froml to

Syhstituedibygloalkyloxg refors tobOR(sRb&fteaRY Yok
subst ituents selected fromthe group consistT ng of
F@@%y]@hlgupef@fs touBsatyclodafkiil.s defined for substituted
Syubstltuted cycloalkylthio” refers to -S-(substituted cycloalkyl).
“Cycloalkenyloxy” refers to -O-cycloalkenyl.
Substituted cycloalkenyloxy refers to ~O-(substituted cycloalkényl).
“Cycloalkenylthio” refers to -S-cycloalicenyl.

“Substituted cycloalkenylthio™ refers to -S-(substituted cycloalkenyl).
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"Het eroaryl oxy" refers to -O heteroaryl. "Substituted

heteroaryl oxy refers to the group -O (substituted
woebt@vogedoyl ). 17 WO 2007/ 070600 PCT/ US2006/ 04 PE2AS2006/047620

"Heteroarylthio" refers to the group -S-heteroaryl.
"Substituted heteroarylthio"” refers to the group
-S-(substituted heteroaryl). "Heterocycle" or
"heterocyclic" or "heterocycloal kyl" or "heterocyclyl"
refers to a saturated or partially saturated, but not
roup having from1 to 10 ring carbon 5

aronmatic, qg
at of¥¥anigdin rréfﬂr&tqt(hefgmumma@qgm sel ected from

the_group consisting of nitrogen, sulfur, or oxygen.’
Het Sykstijeted Supidinodsefess .@i-hm5&q3m3m(mgjzu}%r %eac 53 5
indefSéHadR( g@ie&wgﬁ% i ncl udi ng.fused bridged an pi |hoR
i ﬁgi R fH5SEaUR FoRsistipg ol hydrages, akylysulstinhed alkyl,

rnng stens.

aryl, spbgiiguicd arfiehetyoiand] Lbstinadd/i ryl _provided
att acﬁmant ?t%x%?‘#;’g‘{}gk%ﬁgxa SLH)Stltuted cycloalkyl,

.t int o
heteﬁ)@%hc Qx?n%?&étxhtpéhetpwcggﬂéc anbiodl RErgroupsattached €& Bommon

non-ar o
guangtinld pitrogeh htvm ateOd¥tfonald id; terocyclic grqoup are
form%fhtei anal lliy oxi diefz)écgj to %F%@%é%?%r%r Witg‘ Giiregen bound thereto to
hyd ;géh ﬁrﬂwc’ : (ﬂr S§b$tft5§?9‘g§twy$ﬁggﬁm;p, '}')ﬁiﬂi&éld ﬁl:df( &fieast one R*? is not
ydr SERCYAEIetn sBd sy e erocycl oal kyl " or

"substitut gd ° hetsgl%(ll)jlcye(%l:t%/ can?]S??{]??fe’ﬁ‘et erocycl yl

greiEe” bheHalédn”$ i tyted with froml to 5 or .
flu (Fref}grabl y 1Lto BU%?Htot%ﬁog%nct\gl?ﬂb Qi wdgand erefreably is

Or¢ 8 coMRst i t ut ed cycl oal kyl . 15 "Het er ocycl yl oxy"

re‘s_]gﬁs to the group -O heterocycyl. "Substituted

pggb ekl y;@s@ym Viel ereursoublitugUalith 1 @ 65URES] 4 6D halo
group8 SWRERGTY AN ) roc i 0" refers to the group

-S-heter ocgcmqhﬁ@%%sﬁsi%ﬂ%f’é%hﬂr&%r ocyclylthio" refers

t oph -(substituted heterocycyl). Exanples
of h%‘%@?ffggat%&*ﬁ%w&faam stiyded with 1itetS, drte 3not 1 to 2 halo
groups,; whareiar alkoxyoaret halo ae, as RGnpY hele, | M dazol e,
pyrazol e, pyridine, pyrazine, pyrimdine, pyridazine,
| ndtoxytier “hpdorgidirefers AR Broug -ydr oi ndol e,
i ndazol e, purine, quinolizine, isoquinoline,

qUklefstaamel”” refend toadnaarbmatic BARBL DA tg't l?sciaal?onneatoms and 1 to 4

het ' ' i nazol i ne,_ cinnoline,
) erogtg!rrr&g%g*kee%eﬁ %%3’6% FTH coppistingehexxiienenitagen dhd ulfur within t
. he

' ring. Siebriwterbanyll greips ica b Single rméeg%{ ]?S%AIICHI@SIIO o)(rai%llc')}lrl)ebr multiple

condex&l@ggoxa i ne, phenothiazine, imd
M dard iéf'ﬁ'e }HGBW&&W.I ar henzoghipmsrxwherein thred@inddgsed2hgs may or
may nqititelrbmaiticl and/dr o - i sogui nol i ne, .
throu {)1 5, g) 7- g%%?;ahi/dr%%@nil?f%ﬁ%%%é%’ ng‘é tﬂ?ﬁ?‘ﬁf&% of attachment is
© glﬁﬁﬁ’f’ g %ﬁtp FSJ ,rttOIFEﬁ'Flé bh@m&ll, y @Fm[ lh‘] oind ﬂﬁ?@diﬁleéit,tthe nitrogen and/or
€ sulfil iiigQat by jargels al so eferre 0 as .
Neoxidt %armr phg iOrf;yI )1, a@ﬁ)g%dé%x%% ﬁPﬁ%ﬁ%@Pflwyd to provide for the
-oxidg; ter P swiny Lpgrr subfong] mejetiafdProféré PRFoARHE MNde pyridinyl
pyrrolyl, 819, thiShAEmyi! hd fEarg CUP - NO2. ’

“Substituted heteroaryl” refers to heteroaryl groups that are éubstituted with from 1
to 5, preferably 1 to 3, or more preferably 1 to 2 substituents selected from the group

consisting of the same group of substituents defined for substituted aryl.
“Heteroaryloxy” refers to -O-heteroaryl.

‘Substituted heteroaryloxy refers to the group -O-(substituted heteroaryl).
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18 WO 2007/ 070600 PCT/ US2006/ 047620 "Oxo0" refers to

the atom (=0) or (-0"). "Spirocycloal kyl" and "Spiro
woiog/sy®bens” refers to divalent cyclic group8Cruse08/047620

to 10 carbon atons having a cycloalkyl ring with a

Spiro union (the union formed by a single atom which

is the only common nenber of the rings) as exenplified

by the 5 followi ng structure: "Sulfonyl" refers to the

di val ent group -S(0)2-. "Substituted sulfonyl" refers

to the group -S02-al kyl, -S02- substitut ed al kyl,

- SOHed¢rioaryythjo™ 1802s wmétgbg o Snak
- S2- cycl oal kyl , -S02-substituted coal kyl; 10

- SCBubstitited| Hetsyarylth { K
- S02- amu i sozygtfs%tﬁg%&a% #}&g’s?qsﬁgget%“ggﬁ‘f eroaryl).

- S@k&rbsﬁcllé’mretllefb@é@'cﬁ@” ¥t “het JlSéllﬁgf’*C Q%&Tocyclyl” refers to a

0 t ut ed heterocyc I C, ere
satura?% rlqadfl%lhy %ﬂWFe hpk@fﬂomemgwmhaadngﬁbﬁﬂﬂo 10 ring carbon
atorrtsldmlrty& 1tsub§lt, btk aI K substi tut ed

RSYEl oalnk1 | - cyc oal %ﬁ%gwé, te‘% fi ﬁ} ed gr%%??ﬁﬁ?é‘ﬁﬁfmtmgen
sulfr) O OXYﬁBsHe@m@cplmmommmrmlg hngsm mliiplét Bfdensed rings,

inclied e RR8d BHidelif tituted
ringg %r?r ocycl a:li%{ 1 a%lgigﬁyodlll ‘#‘é %gﬂ 1’2’1 1?1‘ 1B& 6YsLemaPne or more the
Rerspicloatietlyaty oghetmm;ambvm‘éd R R boin 8f
s noBucShE: LA Skl pheny - <02 ROl Hidentis through
het sul f onyl'o %D tregerrrd/orsuliiir atom(s) of the
eterogsHiz- grobp biet cn;ttmﬂlallﬁ lokidized-t6pRviak KEMML N-oxi
mmeh@oz substituted al kenyl, t%02l cycl oal koiu,de’ sulfinyl, or sulfonyl

OS2-substituted cyl coal kyl, -OSQ2-cycl oal kenyl ,
keny I 0s02-aryl, 20

tut ed cyl cqal
i - et RS heioRelie o “Busied epf@rwpgqalkyr’ or “substinted
eteroGROA seffos tothet@6c iy 18r8a5 Y th %&% c
prefeis O?t g zaﬁt ut ed mgo%cl |atcare rein S{En m Fto'5 or
? dtO3 40530 substifueatsias, deﬁub@fqrtwbs!ﬁuwd@nldalkyl
li_mér -l stjtuted al kynyl ]I)l/cl oal kyl, substituted
cyc IOQQ}TYOWCF?}OSTSI@@W groynbé)t- ateroegicydy cl oal keny! |
ar. ted ary heteroaryl, substituted

ity
het @P%‘éﬁ“ﬁ% P@f‘%@%}/ teferaie ﬂmnp tOt(eubstitited hereddyGyl).

ar‘ﬁ? S defl1 ed, herein. 25 "Thioacyl" refers to the
S F¥°(l§( 10” reff FWPI@(Q)OHP -Sthistarocyetybd al kyl - C(S) -

al“ substituted al kenyl - C(S) -
Ei‘} ﬁétm&gﬂem%}’ﬂﬁfﬁl? UEeders 40 ﬂ&ﬂ‘gtbu}i:(SXsubstltuted heterocycyl).

| oal k substituted cycl oal kyl -C(S) -
?c ?(syéﬁ‘)hcge@g)c le %@Pﬁoﬁmlémdwc butadrk emylxrrﬂ(sﬂiko aZCtldlne

T N a8 Bl
1somdﬁge[, g)ndoleh tnderoleyprine; qxlﬁ))hzmaﬂiéoq&ih&ﬁhé %El%lme

phthalﬁﬁlhg:]ﬂﬁ)‘hﬂ{ Yl ri?ﬁ?% tq&:a?ﬁ‘ﬁﬁ[{ ﬁ;quﬁﬁa%bgmﬁgx?@{}%;g{eggt%carbazole
carbolg}q(thant}g}@n@@pmyme phenanthroline, isothiazole, phenazine, isoxazole,
phenoxazine, phenothiazine, imidazolidine, imidazoline, piperidine, piperazine, indoline,
phthalimide, 1,2,3 »4-tetrahydroisoquinoline, 4,5,6 »/-tetrahydrobenzo[b]thiophene,
thiazole, thiazolidine, thiophene, benzo[b]thiophene, morpholinyl, thiomorpholinyl (also
referred to as thiamorpholinyl), 1 »1-dioxothiomorpholinyl, piperidinyl, pyrrolidine, and

“tetrahydrofuranyl.

“Nitro” refers to the group -NO,,
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substituted cycl oal kyl, cycl oal kenyl, substituted
cycl oal kenyl, aryl, substituted aryl, heteroaryl,
weubsna7oab ed heteroaryl, heterocyclic, and sub®BCITiuSked/047620
heterocyclic are as defined 5 herein. "Thiol" refers
to the group -SH. "Thiocarbonyl"” refers to the
di valent group -C(S)- which is equivalent to -C(=S)-.
"Thi oxo" refers to the atom (=S). "Al kylthio" refers
to the group -S-al kyl wherein alkyl is as defined
herein. 10 "Substituted alkylthio" refers to the
gr olixo”Sefessiisthictadig ¢=0) by {pysherei n  substitut ed
al kyl N sggzﬁdefi ned herein. "Stereoisonmer” or
" st Spiroc kgl” andfepird PineQ d i r ia the
to Ié%{b%hia'ié’ oﬁ .one o o eg_s?gsglgcg%%%?é.ﬁvs%éenﬁcgfg%msfmm3
i nel udé enantYBEacycleatkyliring mdthen sipires uniot Teetumi®t formed by a
singleedtom Wwhichli$ eHelsHI® c:RHBH, that differ in
fondne position of a?15 pr otrg%,ngglﬁc ggﬁ ﬁ?qu_q{gmthgﬁdbythe
VHPRSYUEY ne tautoners, or the tautomeric forns of
_heteroaryl groups containing a ring atomattached to
both a ring -NH noiety and a g =N npiety such as
pyrazol es, im dazol es, benzim g¢zol es, triazoles, and
tetrazoles. | "Prodrug" ref t t recogni zed
nodi fications to one or nore functional groups which
fungt,.onal, oups, are netabolized in vivo to provide a
con%%lg?fl:ﬁofe%ﬁitg thedivalenberoupeS@)an acti ve netabolite
theéeq%f.. gﬁajc‘a functi onal groups are well known in the
ar t> TREFRHET RyTenylT refers dp thef groub y80oaikiyl,a8 Qb aubsituRd alkyl,
-SO,sdlketyil { 1$10,0dub r TRPP- i_7,..an tri-phosphates
) n one o?ﬁﬁ%e?eaq%%ytl ’Ege%ecﬁ' 3g°r?%kyﬁy%p&iﬂlbs'g?‘&5‘?ﬁ’lcoalkyl,

wher e
-SOZFFEWL) LSesnbatituted oylooalkiehpl ySOaas b S0 tsibSStuted aryl,
-SO,Hek@¥¥ry1 AROA! ¢ bst i,}uted aryl oxy group, and
2 LB OB b e hefbrSHVE S SO Rler SEvG, ok Dr rmiruced

he | "Pat | ent

t | .
heterpgiredics Whereimakiy h ynbstitaedwiitys, alRényl RuasHRERUKSA Alicyny]
b th refers to pharmaceutically acceptabl’e
substAG(ARIRMY "3'?L"r‘f‘%}fﬁﬂhsd‘,%sﬂ}&#e@ﬁ%g%al“é‘/la‘f)@l@équvécsubstétmea

salts
cyclogbengk, pridf substamidargl) theiefurgB Bibs ' | 1:
substm%%e{e@ thi:ll ar t a&1§_ni el ude, by tﬁv\gtgaglg {eéiagg'gflgeéggnﬁyﬁl,w’ and

sodi um - pot°ds S detinedihgrgin. Sibgtintédisnl fomyiromrludes ganps such as
methyle$ @ aapketlyd/SRA) @m4_§1@%¥£5@3 [_?9 mol ecul e contains a

20 WD 2007/ 070600 PCT/ 006),0 620 basic

f USobstitaaddi suYfonSdk{™S i LokpRr i ids, .
alk 1;@% ag ha/gr ogrhlfor?dff&sggdr o%rlo1 ' gg?gtaglgxqu?%?z'm%sumted

Yo sz kel S substifused alkemyld-QS@s-aydoblkgk -S5ahlsuBRtiuted

cylcoMkyUORO,-S8Ralker | : ripceyt i cal
o8 OACZG t abl eﬁgal tks? nljp?gg%g%ug{}g? ggc g&l@ﬁ@‘&f’y@é g%ﬁrﬁ‘ﬂ’ca
"OSORgpEstityigd e, -@Pr-hetetoand, -O90,-aubstixired hitegodH IS CUS ST ON

-OSO?BeﬁHﬁ!’y?HE,Q@SG}%uﬁﬁ%u'ie% heterocyclic, wherein alkyl, substituted alkyl,
alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, cycloalkyl, substituted

cycloalkyl, cycloalkenyl, substituted cycloalkenyl, aryl, substituted aryl, heteroaryl

substituted heteroaryl, heterocyclic, and substituted heterocyclic are as defined herein.
“Thioacyl” refers to the groups H-C(S)-~, alkyl-C(S)-, substituted alkyl-C(S)-,
alkenyl-C(S)-, substituted alkenyl-C(S)-, alkynyl-C(S)-, substituted alkynyl-C(S)-,
cycloalkyl-C(S)-, substituted cycloalkyl-C(S)-, cycloalkenyl-C(S)-, substituted
cycloalkenyl-C(S)-, aryl-C(S)-, substituted aryl-C(S)-, heteroaryl-C(S)-, substituted
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5 their selection, preparation, and use].

"Therapeutically effective anount” is an anount
weubd7icie@nt to treat a specified disorder or BCTABI®G6/047620

"Treat" or "Treating"” or "treatnent"” of a disease in a

patient refers to 1) preventing the disease from

occurring in a patient that is predi sposed or does not

yet 10 display synptons of the disease; 2) inhibiting

the disease or arresting its developnent; or 3)

amel iorating or causing regression of the disease.

hetaupgryk 6 (P hdheatoegclit-0es W 4, TRAS: .
substiBRliAHA Ee'%ﬁat w2 .gﬁ)#ot esgg%t?}gfbtgl y ég#ﬁlﬁr?g%@érvgfeﬁem alkyl,
. ;{j&m gr r Li;/"e at oy ﬁéﬂ’itfﬁiga”l‘wl:t%km}ﬂaf*eubptimltécbalkpﬁyll Beloalkyl,
su icgelahikyy, dyoloaiieg ] | functionality
hetc 9 g?gsgﬁ?gg ';E,tte‘ o eafl, sl 0LBERO ) O SRS Rctthry,
substitu gterogryl, BPH@W%’W@amki(snbéti‘tufeﬂflﬁte&oéﬁlib Rfe as defined
heregmoup (aryl)-(alkyl)-O-C(O-. It is understood that in

all substituted groups defined above, polyners arrived

at “Wio]’dﬁféﬂ%itaghesg&l%bi_g ents with further substituents
to thenselves (e.Q., substituted aryl having a

sub%hidcaibedyPrg sti nt. which is
i tself subs%’ i trufeégfo\?\nmtg ﬁ?‘g‘lé}&%g‘?‘m Iﬁég‘ ‘ﬁhiﬂ?g 1s gquiyglent to -C(=S)-,

\Ahf‘”f]’nioks”iéfeltshgrthesagﬁlt{_ ted by a substituted aryl
group etc.) are not intended for 20 inclusion herein.

I n“AlksithécS@ors E&&e@&@lﬂyﬁgﬁﬁé? §Egia§|deﬁned herein.

substitutions is three. Fo
s utButistittited Alky Rhio® $OR}d o groyps with two
substat F?(ér I?Lib'St i tat ed aryl %gff%g})@r arbe@}ﬂ?%tsaﬂahﬁ’l) wherein
Stgisdalicyl is agdefigad ereibst i t uted aryl)-substituted aryl .
Si, 'tl ar|y, it is understood that the above definitions
ar & ‘HGPSPRICE nefe (Ftergoisombrst eefer tp&sTpGEIdRkEat differ in the chirality of

. one of Witk isterdd t e.g.. . nethyl substituted wi
® ot 6 prosaief ol o Bl ed asrpomers.

patTtagfohserd, to the skilled artisan.
Accor di ng(lalyr;@feyﬁdeélﬁé?gégﬁ?ﬁsn ehtBPeYRdghaigliffenincbapositidn of a
protoptsueh pranel-katy and imirteermaniin® fRtom & WrOHE faut ¢ forms of

h ' acceptabl e salt thereof 21
e MR ESETAT G b LSt st s i
=N- mqjetysuch @s pyraRalet) imidadolesd bonARIREHRA. @fa?%ge,lc?%gr é:t?%oles.

wherein 1 to 3 ring carbon atons are replac

NAPragirugit reSrs aodrt whepBizad M WS c At QRS bROBE Inbrd Hic’n%gogﬁ groups
which¥urctidhat gror{l%gba?er r%gta E)Mlze’d in vivo to provide a compound of this invention
or an active metabolite thereof. Such functional groups are well known in the art
including acyl groups for hydroxyl and/or amino substitution, esters of mono-, di- and
tri-phosphates wherein one or more of the pendent hydroxy] groups have been converted

to an alkoxy, a substituted alkoxy, an aryloxy or a substituted aryloxy group, and the like
“Patient” refers to mammals and includes humans and non-human m;mmals

Pharmaceutically acceptable salt” refers to pharmaceutically acceptable salts of a
compound, which salts are derived from a variety of organic and inorganic counter ions
well i i \

ell known in the art and include, by way of example only, sodium, potassium, calcium,

m . . .
agnesium, ammonium, and tetraalkylammonium; and when the molecule contains a
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substituted aryl, heteroaryl, substituted heteroaryl,

heterocycl e, or substituted heterocycle 5 to forma 8
woaeodrd7e@nber ed bicyclic or tricyclic ring, ang8Crmskiven47620

wherein any ring Nor S atomnmay optionally be

oxi di zed; each R2 is independently selected fromthe

group' consisting of al kyl, substituted alkyl,

al kenyl , substituted al kenyl, al kynyl, substituted

al kynyl, al koxy, substituted al koxy, acyl, acylam no,

ac ony, am no, substituted am no, an1nocarbony|

baslaﬁﬁlrmstonabmswutsrqﬂo,rga}ﬁ af1ind
B AL @&@Eﬁ? e i?r? C amgér%l?:g?éggén %F}:ﬁ]gs hydrochloride,
on HFRcstate myaleats. ﬂnafmmtaw [doeSthtd nd Wermuth,

am nosul

d
eds. A fHafidbopk afyharmbsﬁwwt&& ?{aglea%] sg‘,'n%)\’)z): é?edgsgiﬁiél%t?c%

Ch | ar hi, o, subst itu
irftch | %Y - Z‘g&‘%{’e% 811 an exgensiveadisaussiop rph@?h‘{a{ceutlcal salts,

car boxy!l
thexr@teetﬁm,)gtepﬁym}p,angxlg }tjﬁlt Eﬁ' Cyilugzlt Iki/luf)is cycl oal kyl,

cycl oal kyl oxy, ‘substi

cvEThah . cycl oaI yl
y patltichil P effe iRt dify Jtﬁn? % K( @.ht&c,lent to treat a specified

disor clo Ikenyl 15 subst
gé%?% FRSFy | oxy, substltuted cycloalkenyloxy,
oal kenyl t hi o, substituted cycl oal kenyl t hi o,

ahEeat s "grggéx@g ten‘drpatpuent’ of adisehad i.a PR ers to 1)
prevdiﬁhgrtﬁélﬂiékase M%ﬁélﬁrﬂ}mgqn Qet 18&5%&19 P?%tlgog% grlsdcpq)gu'toe slet

dlSpl%g?)a}thBttQUt edfﬁﬂeaer oa XY,
Al afithe 1smee2)omgmmmg tHeUuhisdas bt ¢
3) mﬂ@%%ﬁ,%y& g % or OC%O b o ecastmg its development; or
het er ocycl yl ox P PSFFﬁeo substituted
hqg,ggggc%gj pitro, SO3H substituted 20 ’
CX{ g tQ? ut Sedﬂlﬁﬂ%"rfww oftsibgtitvents thatiard not explicitly

sul fonyl,
defingd kfwemrg anmddsat ibly ulaging etk
by thé ??'%“ gof rom i he n%up consi ?ls?(liﬂ]gncl?? the ﬁﬁncsonahty ?'%lowed
st T UTEgonsly towardthe apipt of attadhmentuFerl emmae ORE ¥hibstituent

arylahlexlexmybﬂnyo‘,’ reférd t@ﬂiésgr%ﬂgﬁsigh(lﬁfkﬁfg)oﬁl’@@)-i Sagg| 'éct ed

defined herein in the

f lomundersgiodulatGa @ﬁlsﬁbétﬁ‘gteg %&o&%ﬁﬁﬁ@ve pob(n@rmppwed at by
deﬁmn%_'ﬁb%eg@ma;z ﬁm@mﬁue@sto Behizelves (-2 ChltdrRL aryl having a

substmﬁ&&ilﬂz @ gﬂ%bstlm%lg%&%%%vadgg}m IS! substltuted aryl

group, %&%er g\phg;tltute:q by @kajiabstltpfed\élh‘y’l%?itoIu!'»1 8ic.\Whe ﬂo{-m]'te%ded for

inclusieftire cll g or substituted heteroc
” I‘CIBSB k &Jﬁ%@ésog]}’ pr FOVTHR Qumbst o SAbﬂsIu’aOXs is three. For

inis
example, ﬁ@@@lcqub@tltptlé@s off smbststuﬂe,d atyl @oups w1t%2tvmu%805yb9trtu%% aryl
groupsird 1iHRe08/ Q*%?ﬁalge%ag:ﬁs ShicEe e%ubéi%@ﬁ&;ﬂ ;b’kyl ’

consisting O
Tis a

Kl d cycloalkyl
o ira{émg ki %‘é‘?‘i}]&qﬁﬁg@' ? ONE dsﬁnmonwmmtemauéqnoenelude

1mpema1ﬁsjb}e(ﬂuhstltat16n ﬁattdfrﬁﬁr‘(lﬁg eehefliyl Guwtftﬁteé{ v@ﬂf WooR %
ne of V or Wis and TR 8fch'(érr°uBT guCh
lmpernﬁgﬁ\b#%gﬁ%? gaq?mggr@mh@m & thetsbilledratisarhe gr oup
mﬁiﬁﬁé@gthgfprgsaen? invention Sr)é)(\j/[d%)é% co?nnpdound of Formula (1), a

stereoisomer, tautomer, or a pharmaceutically acceptable salt thereof
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al koxy; pis 0, 1, or 2; Zis selected fromthe group

i Sti CH2, O S), and -S2-; 10 R is
wgg{)](;;l;;;ﬂg?rginthe g?gu?o cgEm sting of ani no, PclT/Us2006/047620

substituted am no, alkyl, arylalkyl, cycloal Iky ,
substituted cycl oal kyl aryl, substltut ed aryl, I
heteroaryl, substituted heteroaryl, al koxy, agyR:)xyi,S
aryl al koxy, -OR la, -CH2ORIa, and - OCHZRI a; aE I a

sel ected fromthe group consisting of cycloalky ¥
substituted cycloal kyl, heterocyclic, substltu}e ”
heterocyclic, aryl, substlkut ed aryl , heteroaryl, aund
substituted 15 heteroaryl ] proVidey that the conpo

i's not 2-(4'phemgﬂz2t))xél;]\$:t%gﬂ Cop-oarwyl ) - pyrrol i dine-
%- ((:?lr Bg)e(ﬁly: f:t ﬁiciazol 2-ycar barmy|z)‘ﬂ3yr r °|(f)d' ne-1-
¢ arﬁpgg(iy é hen){ll.cﬁrgqglrwﬂegtr hia3 ming&apﬁdhadtbﬁﬂ‘a% deplaced by
4- hydr ster |n
N, N¥H,r® odri Silaﬁﬂwirhe@élhb@?gieély:b% (g)‘f oﬂaltl 588 l{%éé tg(}&jagmggregfaryl
subsﬁg{{%’e g er;eg;;té’f éufnstltu’@déetemdryﬂ hete@dByichs o8 E@B’.ﬁtuted heterocycle
to foﬁnghss & lﬁ&eﬁ{be?ec{ thwc‘(l%r nt{lﬂf& @%Wber@grmn anyQ@irig N or S
S i S AT G
) ez{clﬁ %% ﬁs%ign%lly ﬁele\cge(dFé?tH]tbsgrqq@@qqutmg 8falkyl, substituted
alkyl( p;lgym/l\ subqtlwtéd?ﬁl){bhjﬂ, R M Euﬁstl\tuted AKn{A, aiﬂgxg\lstRauted alkoxy,
acyl, (aggl)aﬂﬁﬁlg dac&ﬁszmaxﬁfn%\,” dt?sglt&tgc? tammoe aminocarbonyl, aminothiocarbonyl,
aminocarbonylamino, aminothiocarbonylamino, aminocarbonyloxy, aminosulfonyl,
aminosulfonyloxy, aminosulfonylamino, amidino, aryl, substituted aryl, aryloxy,
substituted aryloxy, arylthio, substituted arylthio, carboxyl, carboxyl ester, (carboxyl
ester)amino, (carboxyl ester)oxy, cyano, cycloalkyl, substituted cycloalkyl, cycloalkyloxy,
substituted cycloalkyloxy, cycloalkylthio, substituted cycloalkylthio, cycloalkenyl,
substituted cycloalkenyl, cycloalkenyloxy, substituted cycloalkenyloxy, cycloalkenylthio,
substituted cycloalkenylthio, guanidino, substituted guamdlno halo, hydroxy, heteroaryl,
substituted heteroaryl, heteroaryloxy, substituted heteroaryloxy, heteroarylthio, substituted
heteroarylthio, heterocyclic, substituted heterocyclic, heterocyclyloxy, substltuted
heterocyclyloxy, heterocyclylthio, substituted heterocyclylthio, nitro, SOsH, substituted
sulfonyl, substituted sulfonyloxy, thioacyl, thiol, alkylthio, substituted alkylthio, and R3-L-
wherein R? is selected from the group consisting of aryl, substituted aryl, heteroaryl,
substituted heteroaryl, heterocyclic, and substituted heterocyclic; and L, defined herein in
the R3-L.- orientation, is selected from the group consisting of a bond, -O-, -S-, -CH,-,
-CH;CHj,-, -SCH,-, -C(0)-, -C(8)-, -NHC(0)-, -C(O)NH-, -S0,-, -SO,NH-, -SO,CHj,-,
-OCHz-, -CH,CH,NHC(O)-, ~CH,CH,NHC(O)CH,-, -NHN=C(CH;CH,0CO)-, -NHSO,-,
=CH-, -NHC(O)CH,S-, -NHC(O)CHzc(O)- spirocycloalkyl, -C(O)CH,S-, and
-C(O)CH;O- provided that when L is =CH-, R%is heterocyclic or substituted heterocyclic;

mis 0, 1, 2, or 3; provided that when A 1S a monocyclic ring, m is 1, 2, or 3;
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ring Ais fused to a phenyl ring, one or two carbon
ring atons of said phenyl ring are 5 optionally

wo eplateo by N and fornms a pyridinyl, pyrazi nyPCT/US2006/047620
pryridazinyl, or pyrimdinyl ring substituted with
-(R2),,, and fused to ring A In other enbodinents, A
is selected fromthe group consisting of (R2)m (R2)
rr (ReAym:cc ~+ 2 O0mMm~S~S, (R)mO HN V, (R)M
R2 N.NS(R2)", N-N S(R2) rn( )mH (Ra)mN-r, N- N~
aN ~-H(R - (R)ymI /, and (R)rn HN/J S "~/ In

SQR serEbRdifFRALEe gduplcBRstind6f 19fdrdRen, 81K¥E-substitiedeillyl,
R3 Is selected fromthe 10 group consisting of aryl,
cycloalkipls end selestituted cyclpdksk oaryl | substituted heteroaryl,

hgt gy )é?#e Ht Shaid el - é %36%'5?@ Jetriaexikliene aﬁﬂ@oﬂms a 3-8
def ne rern in - orientation, is sel ected
memlfemﬂmhg]m‘gﬂé@pdéﬁnm stl ng of a bond, -0-, -S-,

g&gn% m% §(5 %&%f V or CH a%&ﬂ&f %@W‘“ﬁ' N;

éi)tﬁl*-%lﬁcted\lfﬂbhﬂ(né}g&ﬁtﬂmmpg OoRESI0R 0x0 :hyle]roxy, and
HC(O) CH2S-, 15 -NHC(O CH2C(O -, spirocycl oal kyI
alkoxYC(O)c:st- and - (O CH20- provided that when L~ is
0, R3o1 3 heterocyclic or substitut ed heterocyclic.

2 V\D 2007/ 070600 PCT/ USZOOG/ 04

e IR AR EHVE ORI oL HacC(Oh St aad 550x-

qurig katebledl MG R ﬁoup SOOI miho, SdeRtussthatinopalks],

the 1 nvention provides con‘gounds of  For nul ah(t V\lﬁwergt.,mt 4
arylalkyl,|cscl§élké'bt59bstftmsﬁm%’ﬁlé>a’éw Y ko SRStLtEd grvds he %E)HQD’ substitute

laRdd -OCH R'% and

reers 3B, 45156 B, RSB OR 98 OCH

| iR imeelentechfraspibe esoupRtonisisting of émle@lkvlr éh‘?ﬁttﬁ‘éteé Fm}ealkyl

con

heter%ﬁy)cif Ig’l’ls ﬁt&ll/)?gru?gd ?&clﬁ:u Qé{ijlbgél#gt?[‘a% H, ,an% ?lyl/blsfltuted

hetersatpBti tuted aryl, het eroaryl, subst it ut ed het eroaryl,
al kox; ) and XY, I 1 idine-
7 Rrgv%’igfi Zl&% %mqrﬁzls épg%gg—p%exﬁ%l— %@2—3@'8%%?9}99 tp§lrrohd1ne
1- car%@hcda%ﬁwbe&@estgﬂ,a gmg&awtmmmmmﬂoamoyn@yrrm@m-bﬂ
ca.rbog‘:glﬁg Iacx%Sph%gy gslfleqr gr hydr%rxglg ?5 Sne)thy\qh hényTthlazol-2-ylcarbamoyl)-

pyrrolidine-1-carboxylic acid tert-butyl ester.

In some embodiments, the invention provides compounds of Formula (I) where A

is selected from the group consisting of

' N N T L
(Rz)m—ES)/ (R%——@[S) R 7 )
¥ 53 y-H e
7 R O)/ Rt p O kﬂ)
’ H
N N- N % N N’N/‘l’"
(R¥)m—i N'\///N (ROm— f (R lf (R%)m K/)
H
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IS -CH2CH2CH2-. In sone enbodi nents, the invention

provi des conpounds of Fornula (I) where, V is
wCBaTd®N. | n some enbodi ments, the inventi onPOTASREED47620

conmpounds of Fornula (1) where, 15 wherein p is 0. In

sonme enbodi nents, the invention provides conpounds of

Formula (1) where, wherein Zis C(O. In sone

enbodi nents, the invention provi des conpounds of

Formula (1) where, is arylal koxy. In sone aspects

R is -OCH2Ph. In sone such aspects, ZR is 20

C( O Ph. The |nveﬂl on fu.gj;her provi desN Q%T
(sz;1 d hmﬁ),g 41 L) or M oi s Y,
taLme , ph&_y;s 2’69 gpt é%?ne_gal t” f

thereof RQl (Y)P EN L F OO

(rn) n: 25 on %Fis- and the ot her
R2)0 2,2 70600
( ) k\§'47(62)6’ efect edf roup

conS| stl ng of aryl, subst rtuted aryl,
substi t| tcftlgd het er oar yl .Lthet erocyclic, and substi t uted

het @MNo ,q ic; L, iﬁef"yre herein in the R4- L-

orﬂ@mn [ /ec ed fromthe gr/ sting of
RZa d, - 0- O)
R - NHEY pod PR

-S2CH2-, - OCH2- HC( O - HC(; @rﬁHﬂed that when
ring Al\HI‘ﬁtl@(dGbB@mfmﬁmg, Onlé"dv%% rm %%%% Phgﬂ}{} ring are

pi rocycl oaI Kyl
5 OptIOI'%Fgl‘éé}%%)% gnd tggpgee pggdmybmyrarzen)gr pypidazingl, oF pPgmidinyl

ring efbstinced 94, -(RHK uhd ﬁ%%&?&%fﬁd al kyl, cycl oal kyl,
and substituted cycl oal ky R5 is sel ected fromthe

gr bugtheoanbsditiatsO i R%EILRE Mrorf Mt drous YRSl &

al kyl | consisting o

N N, >, Z N % ,
(RAm—i= Mo 2 e X
U ) (Rz)m*l y (R)m C@: / R2) I =<
O l\S) Rxn S) (R)m |I\o)
HNY ‘
X" ; H ~N_%
(R —L > 7 NN o N3
s R, 5 RIm—t 7 (R%)m "\o)
(R:)m—— ) (Rz)m—-:—- % / R2 _FY
H KEI) (R? )y /) and (R)m HN\/

. ) 2. . .
In some embodiments, at least one of R’ is R3-L- wherein R? is selected from the

10 group consisting of aryl, substituted aryl, heteroaryl, substituted heteroaryl, heterocyclic,
and substituted heterocychc and L, defined herein in the R>-L- orientation, is selected
from the group consisting of a bond, -O-, -S-, -CH,-, -CH,CHs-, -SCHj;-, -C(0)-, -C(S)-,
-NHC(O)-, -C(O)NH-, -SO,-, -SO;NH-, -SO,CHj,-, -OCHj;-, -CH,CH,NHC(O)-,

y -CH,CH,;NHC(0O)CH,-, -NHN=C(CH;CH,0COQ)-, -NHSO;-, =CH-, -NHC(O)CHS,S-,

-NHC(O)CH,C(0)-, spirocycloalkyl, -C(O)CH,S-, and - -C(O)CH,O-

provided that when L
is =CH-, R%is heterocyclic or substituted heterocyclic.
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-1s -CHa{HaGHay.

al kenyl , substituted al kenyl, al kynyl, substituted
al kynyl, al koxy, substituted al koxy, acyl, acylam no,
weaeaeyil7amy600 am no, substituted am no, am nocar boRgir,US2006/047620
am not hi ocar bonyl, am nocar bonyl am no,
am not hi ocar bonyl am no, am nocar bonyl oxy,
am nosul fonyl, am nosul fonyl oxy, am nosul f onyl am no,
am di no, aryl, substituted aryl, aryloxy, 15
substituted aryloxy, arylthio, substituted arylthio,
car boxyl, carboxyl ester, (carboxyl ester)am no,
( ERERA Bh\b@&ﬁl@é&@ XNe its¥aH6h pioYideg @blipoundd bEFdrhiiled) where R
cycl oal kyl , cycloalkyloxy, substituted cycl oal kyl oxy,
IShydd¥EMOalkylth|o substituted cycl oal kyl t hi o,
cycl oal kenyl, ' substituted cycl oal keny
serae REbBpHBRSALS, éhmmvwmtzeamagﬁtqs &SMP@HW%S!@/FOWUM (1) where T
is sele‘a’eﬁl ﬁ’%&x%ﬁé‘&&x@'c‘&nmsﬁ St ickm- e.ctm@w?{)dm%yﬂ{;(tmps -CH,SCH>-,

stitut guani di no, ha dr ox .
and CEHi@Hﬁ%ﬂgﬂHz-ZGnsmbstsucmamcheReﬁ brdrpgen. hEt mmh@'éyects R'is
selectﬁ(i? 8fnoau§ﬁ%?]fl§] %nshs ¥)|f At o,@%ﬁ&ftg%ﬁydxﬁlnb Tyl Q@tlélf(ylt ed

rocy et
cyclodiRye sﬁiﬁsjmhtbd cydledlkyheyd) gdbeuyaiecbarblstheten@ze’dl substituted heteroaryl,

hete cycl het.ef ocycl yd t hi g u
alkoxpeglogey B o ke i 5 g et pltedse 2117 St &y thegrove
cons,g i @)ed(SyhadBbLXy, thioacyl,thiol, alkylthio,
substituted al kylthio; one of QL or, @ is -0-,
$n somSeMbodim&fts)tRe invei6h provides, coﬂipoﬁl-ﬂs afiBomingda (I) where, T
other of 25 QL or Q2 is CH2; Y is independently
fromthe group consisti ng of hal o, oxo,

droxy, and, al koxy; pisO,1,or Rl is . selacte
%}é SHTE § eLLp, tﬁél \g:ngw ﬁfpvx SsFompayngds og qa (f) wnﬁere v
is CH"%in'S)’W is3Q arylal kyl, cycloalkyl, substituted
cycl oal kyl, aryl, substituted aryI het er oaryl ,

S lﬂ? %Inlnte léh%duh@ﬁts rge ﬁwennah@o desadok‘ﬂxpB(Mds of Foihidaxy), where,
, Rla; and 26 2007/ 070600

Wher@@PIISJQZOOGI 047620 R e is selected fromthe group
consi sting of cycloal kyl, substituted cycl oal kyl
hdn epoe\esthadiments<he ineation Prefides comroungds of Formula (I) where,

ed aryl, heteroaryl, and substituted
Whereﬁ“?éroa(r@)) provi ded t hat the conpound i s not

2 '1{1% odtlﬁﬂb Ohe %\{énﬁeﬁ ?%Wéfés) coRp s A F@fm@aj(l) where, R

-carb I C acl benz
is arylZallgdbe}p Harspmet dspetp R’ is yOCHpn nbsﬁomwwh@smﬁtmm s -

C(O)@% ylic acid phenyl ester, or
oxy 2- (5-net hyl - 4- phenyl -t hi azol - 2-yl car banoyl ) -

S o €9 pr ena (ien\lenf &h ?&?@elr ?o@ﬁésda L&h g IM Ha{wﬁgc‘fi@ﬁnulh '0IT) or a

resent I nvention provides a
steredisompe) roht@hedor mhmacbymcauyeacecptaﬂmsgltxwe@ﬁ;]d Fis
-S-. 10 In some enbodi nents, the present invention
provi des a conpound of H@rnul@“@?l&q
p

R“—L——<$;:T/
" wherein:

one of E or F is -N= and the other of E or F is -O-, -S-, or -NH-;

an
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wherein Eis -S and Fis -N=. In sone enbodi nents,
the present invention provides a conpound of Fornul a
W@ 2doy/o70sber ei n t he carbon atom bearing Q and PCTIEHS20061€47620
S or R stereochenmi stry. In sone enbodi nents, the
present invention provides a conmpound of Fornmula (I11)
15 wherein L is a bond, -S-, -CH2CH2-, -SCH2-, -OCH2-,
-S2CH2-, -CH2CH2NHC( O -, - CH2CH2NHC( O CH2-,
- NHN=C( COOCH3CH2) -, or spirocycloal kyl. In sone
enbodi nents, the present invention provides a conpound

oRR*E9EdTdtad foh) the\d66;e Lohstdink Soﬁg)l'leﬁlﬁﬁtﬁté&ﬂﬂyl NRtGoayD
|

consi sting of phenyl, benzo[ oxol
substigged bﬁtﬁ%ﬁylahwmclch%\p@PﬁWbSUZU‘iﬁ?éé'ﬁfeﬁ‘?ﬁYChQ»t hi azol yI ,
Ut AR géﬂg{ﬂﬁ the Rl"aL-](,?% Fﬁﬁﬁaﬂ's—iﬁe{edzfporg i ﬁrou}a consisting of
thleno pyrimd , Spiro ecan- g
a bongef¥ki f -deﬁHh-a ZoHHCHo+, eﬁ@feliny LENyr &S ;NHC(O)- -C(O)NH-, -80;-,
soNHL, g@ogﬁ%z oL Nicdgely, Mbg)j- -g.'ﬁ-’lﬁﬁiz%ﬁb(O)CHz-

tetr pyran-4-y %501 i

-NHI\E=O(QH;®HhQE®)}L ZNHBﬁ)Qﬂ =THH, met(oaCBIg&-, ENHCO)CELGIO)-,

of .t enmenti oned groups nay be
sP‘rocé'ﬁwﬁu&g))ggﬁgu EE@e@iﬁ{)n some enbodi ments, the
p flEfsﬁﬁ&Iecidal\/ﬁdSlhi the gfm@woﬁasuﬂg obhypdrogeh, alkyFosubetitatdd dlkyl,
iyﬁherel er,e gl %L;S optionally substituted with
cyclogl %thteﬁtci" OPHfdtpendently selected fromthe

JIFPUR sE18BRH FEdrh ﬂlé)éroﬁﬁ Ebmmﬁi-‘dgl (ﬁ'ﬂylal@ogeﬁﬂhlkgl substltuted alkyl,
substituted am no

alkenyl, substitwied @lkenyl; il rsebstg%étailiygggdﬂl%’ﬂz/oﬁ‘gbﬂl&w{ alkoxy, acyl,
acyla.ﬁ:e eta'c§'1‘6& AamBloY Substitiied bt dmhddasbonyl rsinemdideakbonyl,

rocyc substituted heterocycllc hydr oxyl ,
ammmbmwmmmmrmb@pwbgmémw pntinpesrbampexy, aptipesulfonyl,

a4 0 AR ATR o, G0 09T L3RR ooy,

substiuted acdoky ayyixip, sudnstituted aryBhiol ;:arbpxyig c@boyylesiede(garboxyl
ester)g%no,vahargg egk?&) %‘ry%/ré)ﬁa?lro, é}ﬁqgaliélg é@%{lﬂt& c%%foélﬁyln ggrcloalkyloxy,
substitiied icgeidalkylonyp oyeldalif/ltihior sabistnged yyclodikylehin, oyciaalkenyl,

substgg%ﬁ%glgﬁih om ! h%pgllicou g%)?,:g% gt&%\%%lﬁ%cloalkenyloxy, cycloalkenylthio,
substﬁﬁféﬂ‘é@@l% enﬁtﬂb“&hamdﬁn@!ﬂdb&@tﬂt@fﬁﬂanﬁlﬁl) Nt#Ho, hydroxy, heteroaryl,
| or ophen O) NH- nmet hyA4 Cé
substﬁyﬁepi epgrgary X@(e@qqpcﬁoxyDWSH heS; roa;@j)mheteroarylthm substituted
d d
heter@éf?rltﬂio Pﬁte%qc&klj%(%@tﬂﬁ%ed m%%?c?hﬁn%&eﬁbby@?@xpkbubﬁmute
heterq;(;@}yphpxy, hﬁﬁrpmlylﬂng, gubs@tqu@)}peéﬁ@yy@@lm_pxtm, SO;H, substituted
sulfo%mg%l% {:%MF r@&ﬁy 953%1 G '\kllkylthxg,(eiﬂ% %}I_I%ghﬁ‘l@ed alkylthio;

, 0XO0

brcmemf 1hQ 55-0:0—&9:(8{@0 MH., éﬁ(ﬂ)— €8y, or CH; and the other of

Q' or?geny aS2NH, nethyl - (O NH, nethyl - C(O) , .fluoro,
> et hyl, propyl, 4- quorophenyI nltro phenyl ,
4- Y‘iﬁ@nﬁbperﬂdndx)sglectpdlfnjmﬂ;d group opns)gydg of haécp,tordguhydroxy, and
4- met hyl pent yl oxynet hyl , NH2C(O) -, hydr oxy,
OX¥ycl ohexyl - NHC( O) CH2S-,
pis 0,1, or2;

alko
R! is selected from thie group consisting of amino, substituted amino, alkyl,

arylalkyl, cycloalkyl, substituted cycloalkyl, aryl, substituted aryl, heteroaryl, substituted
heteroaryl, alkoxy, aryloxy, aljylalkoxy, -OR'" and -OCH,R'"; and
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[ [ hyl am no
al lyl, ethoxycarbonyl net hyl thi o, dinethy ,
3-n¥tro-pheny|, i sobutyl, propoxy, butoxynethyl,
wouabyho7eo®) NH-, net hyl - NHC(O) -, et hyl - NHC( O) -, PCT/US2006/047620
2- 0x0- hexahydro 15
t(hi eno[ 3, 4-d]i m dazol -4-yl)-butyl -C(O NH,
nmor phol i n-4-yl - (al kyl ene) - NHC(O) -,
nor phol i n- 3-yl - (al kyl ene) - NHC( O) -, I
nmor phol i n-2-y1- (al kyl ene) -NHC(O) -, cycl opropyl -
C(ONH, cyclohexyl -C(O NH, cyclopentyl-NHO) -,
pr O%yﬂ is s¢lectid fipi theayrbepx VQIaSmgwff}’ﬂ&@% , substituted cycloalkyl,
- idin-4-y1-
het%é’.}%“g?‘ﬁb?%{“;}?%%@e@@& Bl SHbHtorl o, Xt @ry), and substituted

o ) T - 20
hetgygaryhii di n-5-yl - NHC(O) -, phenyl - NHC(O) -, i sopropy C2

Q) - - O-. | enbodi nent s,
BI ngss’ 8@6’"’? ﬁ%r}’gﬁ‘%eqt %Iﬁﬁ%ie )egt &'(g'@igwnﬁﬂﬂiazﬁl-Ei}ﬂéﬁ)ﬂkbﬂnéﬂ'lb-}ayrrolidine-
-catbetydi ' ed fryom. ar.r espondi roups, .-
BT i Wi e R L
carbgxylic awid Pheryfstanmyt ohydoryRZ-6-fikthyl- Vﬁ]@hﬂ-ﬂu&%ﬂﬁ%carbamow)_
. l.0 5 In sone enbodi nents, kS
pmﬁgg{“gggﬁhrgﬁ%ﬁ }p;é ellcg?%rﬁﬁx]tyggsﬁ%r, enbodi nents, Q and
' is hydrogen and p is 0. In
Com e SboRE G B Bl el ey Geon sopansndel Romula (D

aspect s
Whefsﬂ(‘i)‘r‘mgniﬁ nng—“ agdfSisi-But ed amino, al kyl, arylalkyl, .
cycl oal kyl, substituted cycloal kyl, aryl, substitute

ar y* someeewbodingnts, theipssért dbeshtdatReAAEYA coRpSRYof Formula (I
rylal koxy. 28 WO 2007/ 070600

Whe%%?ﬁ%%%o%?gzgéﬁ):' I n anot her enbodi ment, the pr esegt

o EP SR oA R e sty ot Formu
whergi;b@ptcaﬁjlola mhf,\bﬁgj;ig %ﬂms:d ElIzh%rhE (S éﬁz @llste%(déy%str??s o

B Zm-ﬂR)M%D)iments;l 'tl&',(}:;rfegeg? f(rx?‘?eﬁfié% @l?%tazﬁiﬁi%%, df Fotnula (1))
whertiit, B Bond e eCHiC B a8 KBy FOCHky ROk CHay BEH, CHLNEIC(O)-, -
CH,GHRYHO(O) g, QHRHG(COBCHLEH R o LT3 k1

In some embodiments, the present invention provides a compound of Formula (II)

wherein R* is selected from the group consisting of phenyl, benzo[1,3]dioxol-5-yl,
benzopyran-3-yl, 1-napthyl, 2-naphthyl, 2-thiazoly], tetrahydrofuran-5-yl, 1,3,4-oxadiazol-
2-yl, thieno[2,3-d]pyrimidin-2-yl, spiro[4.5]decan-4-yl, benzimidazol-2-yl,
tetrahydropyran-4-yl, imidazolo[2,l-b]thiazol-S-yl, fluoren-2-yl, tetrahydropyran-4-yl,
isoindol-2-yl, 2,7-dioxaspiro[4.4]non—3-yl, and 1,3,4-triazol-2-yl, and wherein each of the
aforementioned groups may be substituted or substituted.

In some embodiments, the present invention provides a compound of Formula (II)
wherein wherein R*is opfionally substituted with (X),, wherein X is independently
selected from the group consisting of acyl, acylamino, amino, substituted amino, oxo,
halo, cyano, alkoxy, alkyl, substituted alkyl, nitro, substituted alkoxy, aryl, substituted
aryl, substituted aryloxy, cycloalkyl, heterocyclic, substituted heterocyclic, hydroxyl,
aminocarbonyl, substituted alkylthio, substituted sulfonyl, aminocarbonyl,
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cycl oal kenyl, substituted cycl oal kenyl, aryl,

substituted aryl, heteroaryl, substituted 10
wboebt@vioedy! , heterocyclic, and substituted PCT/US2006/047620

heterocyclic; R7 is selected fromthe group consisting

of hydrogen, am no, substituted am no, halo, cyano,

al koxy, al kyl, substituted al kyl, nitro, substituted

al koxy, aryl, substituted aryl, substituted aryl oxy,

cycl oal kyl, heterocyclic, substituted heterocyclic,

hydroxyl, am nocarbonyl, substituted al kylthio,

amisubabotylamihes dhd amyh ! lis 01 :
is 2871 N0 ar.%]g)n Olﬁa i no, .ogﬁ?gﬁﬁ%%?(g%ﬁ??’og% OF8, provided that when R
méyglloéé'tﬁés& tF%ﬁW?*?é IYRFgrceonsi sting of hydrogen, hal o,
al l;[)(ll ,.and supstituted alkyl; and Rl is selected from ‘
) e;: hwgﬁ”&%fpe"eéﬂ L“é}l‘isn@ecme&@m m;nﬁmtgpxtqvtt i tdf ad:omﬁo;md Iolf Flormula (ID)
ikl is sefdal 0al kyl.. substitute oal kyl, .
L s o BT nfiling 31 BtV LRI peny-
( r %%",midfqi@&?*ﬂ ,H-aﬂtd}ﬁomt plémwcﬁb?m, 3-ciRrbphende(O)NH-,
hyIGHRINL- ey ed. f.rom roup .
metconS| stin ’%gg dcy%r‘%gi@% ,ﬁg’s%é{’?'t‘tﬂk'lég(e%&:‘%é’lmwlc,’m'z'yl-
CC%&*{WV@ i - SBEONH pihifnttiar PIKOONHAHbrpholin-4-y1-(alkylenc)-
3 er.o and substitute
C( Igt e’r%gﬁ{}}%ﬁn?jﬁyiéwqmb@{%&?s morpolg-2vdselkylenen CIQ)NH-,

methylaminte $-methglphenyidS OSNHO!#iha, dth m(oﬁéﬂ"“%g?%x%n{dg Tnethoxy,

r i.di ne, ring has_the S or R stereocheri
mzﬂgﬁ'r?’re@g\?@a &E’r%?nrgzen?lﬁ%éﬁﬂgseﬁ@thwh@émwn metbyl-6€8)-afluoro, methyl,
ethy; eupmyd 4t flobordpdienid], Aitkd, \ | LS. .attached to
e rt-é%?g /Tst a %’8&;33 23# olfu(dt Egén}ﬁe n?ff- &H}]%ég?@& V\B_/CIOhexy?’ 1sopropyl,

h foredutPepiiPaseebel )1, thydume, eydiokbxybINEC(ONELS-,
llylp&ths b i j . nd_.of Far nul Ila
el ipee b AR L RS 0 B LT, b,

. oﬁ%ﬁ@'}_aﬁuﬁdtcﬁ)%meémﬂd\éﬁiﬁgﬁ)-? SHPHTETE ox0 hoabydro-
hien owide ) nd of, For a
;m‘*ﬁ"fi%ﬁw %%;1@:5%@&5@%? RO B e NHEO)-,
gehyl- ) SNHEY O, desplioliedRyAtyRhe - -
COOMSE 8yRoffb S YREPIE. L0 SQTE € B
resent | nvent r BXA Rt 9@&%9 ryL.Hsetmiyla cgrbbyy, pentyl-
C(OXHEs piridines-yb-NHCI@R) pordin IISTHCHDSY PSHEERAIY]-NHC(0)-
pyﬁxﬁiﬁgrl-ﬁii}llﬁ\‘flgék subst | . ut ed cycl oal Kenyl; aryl, - ’
substitu Qy PYIRIiR SN HC(O)h pheny It NHCO(O) ¢ ismaropy)-
NHO(@)-¢ andt wiblyl-BIH©OO)subst i tuted 10 heterocyclic. In sone
aspects, R6 is selected fromthe group consisting of

cylol soprecpnbodime s Sihe tp#é et fy/ehOR otRelelViaY
wherg.lu(k}?t i t #Et ed eycl obut ﬁﬂ cycl opent ei , kdseaE)";lsct%|L‘rfpl?tu(re' of Formula (IT)
&Yt B fé'yéh% FeRegAPondingsX igraxpsdn dpblechexy|
nyl, substitute henyl , norpholin-4- ,
pI}g e emubodlments, tgle ﬁ))reser){t inventio% provides a compound of Formula (In
wherein R is hydrogen, alkyl, or halo.
In some embodiments, R is hydrogen and p is 0.

In some embodiments, Q' and Q? are CHs. In some aspects R is hydrogen and p is
0. In some aspects R! is selected from the group consisting of amino, substituted amino, °
alkyl, arylalkyl, cycloalkyl, §ubstituted cycloalkyl, aryl, substituted aryl, heteroaryl,
substituted heteroaryl, alkoxy, éryloxy, and arylalkoxy.
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yl, norpholin-3-yl, norpholin-2-yl, pyridin-3-yl,

substituted pyridin-3-yl, pyridin-4-yl, substituted
woeoo7d7os0d- yl ., pyrimdin-2-yl, substituted PCT/US2006/047620

pyrimdin-2-yl, pyrimdin-4-yl, 15 substituted

pyrimdin-4-yl, pyrimdin-5-yl, and substituted

pyrimdin-5-yl. In sone enbodi nents, the present

i nvention provides a conmpound of Forrmula (I1a)

wherein R6 is selected fromthe corresponding R6

groups in Table 1. In some enbodinents, the present

i ndaranpther pmbuddmeht ahé 9%%%@]ﬁv8;txdéoﬁrgy dds % CLF)&‘}“?? gfformula

II I n some aspects I's se
(Ila) (ﬂ d gtlF’%S %O{:no RPN Q5 %hwwecetmaﬂm beteptaki@shloticRoS,
al kyl, arylal kyl, cycl oal kyl, substituted cycl oal kyl,

aryl, substltuted aryI heteraaryl shbstituted

het eroaryl, alfk on koxy. In sone
enbodi nent s, the ﬁles nv n n p ovi des a conpound .
of Fornmul a (Ila)R rein xy In sone

aspects R is -OCH2Ph. Imssome errbodl mentaF)
OCHPR.a. I n sone aspects, Rl is selected ?omthe 25

groﬁﬁ“%8h5|sting of cyclopropyl, substituted

cy LR epropyd.co t uted cyclobutyl,
cycl.o e(ntl;z}é (szlggglg?u@}lcf)g\ygﬁg%}ehtyl , cycl ohexyl,
e

suBd% Pt bit 54 ohexyl , phenyl subst i tuted phenyl,
RF te ridi pyri di n- l,
| Subh TR bl G Bh i byl abon ke
su SWFQ H‘i’fk}’l,zﬂllyYnyl,pgubswmthdalHyry_y}l, cﬁ:ﬂ’&‘iﬁ)ﬂb tﬁﬁhuted cycloalkyl,
S

I
CYCI%G:“% hb “%P eyl (?ﬁ‘g‘awﬁo;;’géfef@tqﬂ@msz@mmMMmted
hetefpmédmmewc@nbmﬂ substitutdd Wet@ro8pAMR, | nvention provides

| | t
ta %?g'%g%@%dq{cgngﬁeggﬁe é’B{“F‘E%ﬂg of l%@é@grgwcgg{lbstltuted amino,
halo, chiancg atkody, Mk, subkstithled é)léy‘l itrs, Qb@ﬁteﬁko@é@pﬂeﬂ:bsgtuted

are previou

aryl, m Qﬁu6?$@pl%gmlﬂ§§¥ aQ‘IﬁP@JOmcbs@ubstutntedrhatemcymhthﬂﬁSxyl
ammax:aclmm@ Lﬁﬂxdstﬁlﬁteﬁod'l@”ﬁlﬁo &bﬁmf’e{d s%ét%gg{gem Sogg%ﬂntyl

X nf or a phar maceutica
ammq Ul?cgléf aanoNa.n mmocarbonyloxy,

R® is selected from the group consisting of hydrogen, halo, alkyl, and substituted
alkyl; and

R! is selected from the group consisting of amino, substituted amino, alkyl,
arylalkyl, cycloalkyl, substituted cycloalkyl, aryl, substituted aryl, heteroaryl, substituted
heteroaryl, alkoxy, aryloxy, arylalkoxy, -OR'?, and -OCH,R'®; and

R'?is selected from the group consisting of cycloalkyl, substituted cycloalkyl,

heterocyclic, substituted heterocyclic, aryl, substituted aryl, heteroaryl, and substituted
heteroaryl.

In some embodiments, the present invention provides a compound of Formula (I1a)
wherein the pyrrolidine ring has the S or R stereochemistry,

In some embodiments, the present invention provides a compound of Formula (Ila)
wherein R6L2 Is attached to the meta position of the phenyl ring.
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0 OR (IV) wherein R is previously defined and Ais

ituted or unsubstituted naphtho[2, 3-
W(Sj]l;g(isvflolat:mlsj)b 2-yl. 10 In anot her enbodi ment, thePpTAS2VE/047620
i nvention provides a conmpound of Formula (V) or a

[ tically
stereoi soner, tautoner, or a pharnmaceu _
acceptable salt thereof, Rea X~ N R22 ONR (V)

[ [ i sting of
rein Rea is selected fromthe group consis
mgrogen, al kyl, or aryl; R22 is hydrogen or R2, ﬁnd
X, R, and R2 are previously defined. 15 In yet other

A Wm@bodimnpr mmésehﬂﬁﬁeﬁﬂi&ﬂp%:vmgs‘i%nﬂmund of Formula (IIa)
whe AR G aﬂa%i’?‘# i h%’qé’g’g‘lr’ QBﬁt‘iggé ggghreini@nﬁbﬁngel ected from

phar maceutically ac

: . Structure Name 31 WO
;83}71% 8r7n% 6 Gg&glﬁ F %E?E%‘ﬁ SFBF e pyentiguprpvidep a compound of Formula (I1a)

Whﬁ?gg?hﬂfgf’g:%y ] - SPElpir r>gl fg. ne-| - car boxylic

aciln some 3_ydbod|$rh62ﬁts,l tgg ngﬁ%t ;lgslén‘%%)?%ﬁléwd%s g ]cgh%)égrllci gf_‘ %'lcln'_mula (l1a)
whege%?%;% Bidi8gal - 2 boxyl | c acid benzyl ester 5003 t

5' g% %@%@Bﬁﬁﬁ@%@{ é;ta%éngtgxlw'éﬁpg@xwiﬂw acolpb@IZYH Formula (T1a)
whereirt Rf is cycloalkyl, substituted cycloalkyl, cycloalkenyl, substituted cycloalkenyl,
aryl, substituted aryl, heteroaryl, substituted heteroaryl, heterocyclic, or substituted
heterocyclic. In some aspects, R® is selected from the group consisting of cyclopropyl,
substituted cyclopropyl, cyclobutyl, substituted cyclobutyl, cyclopentyl, substituted
cyclopentyl, cyclohexyl, substituted cyclohexyl, phenyl, substituted phenyl, morpholin-4-
yl, morpholin-3-yl, morpholin-2-yl, pyridin-3-yl, substituted pyridin-3-yl, pyridin-4-yl,
substituted pyridin-4-yl, pyrimidin-2-yl, substituted pyrimidin-2-yl, pyrimidin-4-yl,
substituted pyrimidin-4-yl, pyrimidin-5-yl, and substituted pyrimidin-5-yl.

In some embodiments, the present invention provides a compound of Formula (IIa)

wherein RS is selected from the corresponding R® groups in Table 1.

In some embodiments, the present invention provides a compound of Formula (IIa)
wherein n is 0. In some aspects, R' is selected from the group consisting of amino,
substituted amino, alkyl, arylalkyl, cycloalkyl, substituted cycloalkyl, aryl, substituted
aryl, heteroaryl, substituted heteroaryl, alkoxy, aryloxy, and arylalkoxy.

In some embodiments, the present invention provides a compound of Formula (I1a)

wherein R! is arylalkoxy. In some aspects R! is -OCH,Ph.

In some embodiments, R’ is -OCH,R'®, In some aspects, R'* is selected from the
group consisting of cyclopropyl, substituted cyclopropyl, cyclobutyl, substituted
cyclobutyl, cyclopentyl, substituted cyclopentyl, cyclohexyl, substituted cyclohexyl,
phenyl, substituted phenyl, pyridin-3-yl, substituted pyridin-3-yl, pyridin-4-yl, substituted
pyridin-4-yl, pyrimidin-2-yl, substituted pyfimidin—2-yl, pyrimidin-4-yl, substituted
pyrimidin-4-yl, pyrimidin-5-yl, and substituted pyrimidin-5-yl.
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CH. 0=~9=0 HN 2-[4-(4- 5034 il)S‘ :h A
| am no- o enyl ) -thiazol - .

WQYE;WT(EGGHSCEH??%W roli di neEJ | - carboxylic aci drOBMEY106/047620

ester CH HN S\O 2- {4-[4-(Tol uene-4- 5005 \ /

sul fonyl am no) - phenyl ] - / thiazol -2-yl carbamoyl } H

pyrrolidine-I|-carboxylic acid benzyl ester 32 WD

2007/ 070600 PCT/ US2006/ 047620 o HN 2- {4-[4 5006

(Cycl opent anecar bonyl - s N am no) phenyl ] -t hi azol d2-

-~0 yl carbanoyl } -pyrrolidine- car boxylic aci

benIzlyanodsir embodlmélht?th% présehs %&W@E&}g‘?z] cogm?émg jof Formula

-t hi azol - 2- yl car banoy
(III)S%J;!} %ts ﬁo@eé,ctpatog}/eéé?fza},phmmutw@ﬂwacceptab]e salt thereof

| car banoyl ]
2-[4-(3-Nitro-phenyl)- 5008 0 N thiazol-2-y
0 I[—I-S(T pyrrolidine- | -car boxk}l ic Aaci 6 benzyl
ester; hydrobrom de HSCN\'/ N :
(X \ o
\ O Rt .
RE- L 10))

wherein X, k, R', R* and L are previously defined.

In another embodiment, the present invention provides a compound of Formula

(IV) or a stereoisomer, tautomer, or a pharmaceutically acceptable salt thereof

o] R Iy

wherein R! is previously defined and A is substituted or unsubstituted naphtho[2,3-
d]thiazol-2-yl.

In another embodiment, the present invention provides a compound of Formula

(V) or a stereoisomer, tautomer, or a pharmaceutically acceptable salt thereof,

RZB
N“*N o]
avs
/— m
R22 OYN
R’ V)

wherein R* is selected from the group consisting of hydrogen, alkyl, or aryl; R¥ is
hydrogen or R?, and X, R!, and R? are previously defined.

In yet other embodiments, the present invention provides a compound,

stereoisomer, tautomer, or a pharmaceutically acceptable salt thereof selected from Table
1

Table 1

| Ex. | Structure . Name
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H3C H, C N 2-[4-(4-1sobutyl-2-nethyl-5- 5009
oxo-tetrahydro-furan-2-yl)- s HN

woho@aobeoR- yl car banoyl ] pyrrolidi ne-1-carboxyl PCTASR@G6/047620
benzyl ester i 1 ~I N 2-[4-(5-Phenyl- 5010 s ~H , ~
yl sul fanyl)-thiazol -2 0~ yl carbanoyl]-pyrrolidine-l- o

car

boxylic acid benzyl ester 33 WO 2007/070600

PCT/ US2006/ 047620 ~' ~ /| exq'1l

2-
t hi

S- (4- Propoxy-phenyl).. 5011 "C
azol -2-yl carbamoyl ] - pyrrolidine-I-carboxylic acid

py
5001 |
yl

benzyl ester ~, ¥+ S q" N 2-[5-(2;, 3- D chjoro=benzyH)

501
frolidine-1-ca

2 - thiazol @, | car barmoyl ] -
F Ry ¢ agl d ' benzyl £3{44(3-Afino\phenyl)-

4- (4- Di met hyl ami Tfo- o>/‘501 0 phenyl) - t hihé&zol-23/carbamoyl]-

car banmoyl | - pyrrolidi nwkoi car boxyl i cf metdlidi@n1arboxylic acid

er FFF/ F2[4-(84,5,6-Tetraf | Ubehzyb¥l - S

es|
q~|J bi phenyl -2-yl)-t hi agol)- 2-
yT far bamoy I] - pyra ot di-me—F—earboxy--c—acid_henzy|
esfer °
JN o 2-(4-Benzo[1,3]dioxol-5-yl-
5002 NN thiazol-2-ylcarbamoy!)-
OYN pyrrolidine-1-carboxylic acid
o benzyl ester
o o
5003 / &Hy\_\) 2-(4-Phenethyl-thiazol-2-
s H =(¢ ylcarbamoyl)-pyrrolidine-1-
8 carboxylic acid benzyl ester
o=§2’o
H \Ck[ 2-[4-(4-
N ) Methanesulfonylamino-
5004 ‘.2‘“ ) ifonylamino
o%ij phenyl)-thiazol-2-
o - ylcarbamoyl]-pyrrolidine-1-
carboxylic acid benzyl ester
CH,
O\\/s;\\o
HN,
2-{4-[4-(Toluene-4-
Ifonylamino)-phenyl]-
5005 thiazor, e
) ﬁ\ 3\‘ thiazol-2-ylcarbamoyl} -
s N ND pyrrolidine-1-carboxylic acid
o=( benzyl ester
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J~0 H3C NH ~ 5015 S IN ~ o 2-[4-(3-Acetyl am no
phenyl)-thi azol -2- 0 yl carbanoyl]-pyrrolidine-|-
woandrowgdobc aci d benzyl ester H3C, Br / N PCT/US2006/047620

2-[4-(3-Brono-4-net hoxy- 5016 s ~~....,\
2 o-~t, N yl carbanoyl ] - pyrrolldlne-l -

phenyl ) -thi azol -
carboxylic acid benzyl
PCT/ US2006/ 047620

~H O H

5017 phenyl)-thiazol-2- s p

ester

34 WD 2007/ 070600
N 2-[ 4-(4-Propi onyl am no-

ylcarbamnyl]-pyrrolidine-1 o "~ carboxylic acid benzyl
ester HN 2-{4,[4->5018 | ~}-p (Cycloprppanecarbom
)N ami no) - phenyll] ~t hi azol -2- yl carbanoyll  pypr ol i di ne-
| car boxyl i ¢ adﬂE henzyl ester HN O clopenta
5006 | 4- (3- Benzoy! am ndty89197" ~- ~ phenyl ) @ §8n ccaﬁzzgyll.z
o~{yl car banoyl rrolidjfe-1 carboxyl il o
o )(;r {) yl']-py —Q y ylc i)amoy yrrolidine-1-
carboxylic acid benzyl ester
o, 4
4 .
J~N 0 2-[4-(2-Ox0-2H-chro ~3-
! men
5007 S/I\HJK‘) yl)—tlnazol-2-ylcarbamoyl]-
OYN pyrrohdme-l-carboxyhc acid
L benzyl ester
op~¢ E
4 HR 2-[4- (3-N1tro-phenyl)-
5008 ﬁ\) thiazol-2-ylcarbamoyl]-
QR pyirolidine-1-carboxylic acid
é benzyl ester; hydrobromide
H,C
H,C o
(o]
me Vo 2-[4-(4- -Isobutyl-2-methyl-5-
5009 /s /'KNJ\' .... oxo-tetrahydro-furan-2-yl)-
N N‘> thiazol-2-ylcarbamoyl]-
oy pyrrolidine-1-carboxylic acid
é benzyl ester
?
Ne=L. 2-[4-(5-Phenyl-
so10 }P [1,3,4]oxadiazol-2-
S/‘\Hj\l ..... ylsulfanyl)-thiazol-2-
o §(N ylcarbam.oyl]-pyrrolidine-l-
5 carboxylic acid benzyl ester
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H3COF F F 2-[4-(2,3,5,6-Tetrafluoro-4- 5020 S

nmet hoxy- phenyl ) -t hi azol -2- o-f
wol2e@vieqvoyl | - pyrrolidine-1 o ,

car boxyl i ¢ aci #Cibaszok/047620

ester H3C -CH, 2-[4-(2,4-D nethyl-phenyl)- 5021 r
5-g~ thiazol -2-yl carbanmoyl] O pyrrolidine-I-carboxylic

acid

benzyl ester 35 WD 2007/070600 PCT/ US2006/ 047620

H3C N O 5022 N 2- (4-p-Tolyl -thi azol -2- H ND

yl car banmoyl ) - pyrrolidi ne-1 -

O < carboxylic acid benzyl
r O F F 2-14-(2,4-Difluoro-phenyl)- 5023 s

est e
t hilazol - 2-yl carb CI N pyrroridine-t —g—ﬁbox% re
|8 A S R
| thiazol-2-ylcarbanoyl§ S H N ozo.-2-ylcarbamoyl]-
pyrrolidine-I-carboxyli CélCi d benzyl esgé@yolﬁmcp-l-cmboxylic acid
: nzyl ester
[+] 4
c,_d—gj\;ij\.") 2-[5-(2,3-—Dichloro—benzyl)—
5012 X thlazol-fz-ylcarbamoyl]-
é gz;rzollidix:e—l-carboxylic acid
vl ester
.
HE” \©\[
N 2-[4-(4-Dimethylamino-
5013 L~ o»—&D phenyl)-thiazol-2-
~ ylearbamoyl]-pyrrolidine-1-
carboxylic acid benzyl ester
F.F
F Q £
Q / /‘»‘:\ J\‘ ‘ 2-[4-(3,4,5,6-Tetrafluoro-
5014 sy \> biphenyl-2-yl)-thiazol-2-
A o o
~ ylcarbamoyl]-pyrrolidine-1-
5 carboxylic acid benzy] ester
H,C
NH
2-[4-(3-Acetylamino-
SN o tylamino
5015 S/“\H /LK’ '''' | phenyl)-thiazol-2-
| N\> ylearbamoyl]-pyrrolidine-1-
i(, carboxylic acid benzyl ester
A0~
Br:
/o 2-[4-(3-Bromo-4-methoxy-
5016 s Nj\(' \> phenyl)-thiazol-2-
°§(N ylcarbamoyl]-pyrrolidine-1-
L carboxylic acid benzyl ester
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N sl N~" 2-[5-(3-Chl oro-4-nethyl -
benzyl) -t hi azol
woandrowgdodc aci d benzyl ester

PCT/ US2006/ 047620 HN O 2-f4-p- 5026 N

5025 o NJ

-2- yl carbanoyl]-pyrrolidine-
36 WD 2007/ 07060@CT/US2006/047620

(Cycl opent anecar bonyl - ~" --~ am no) - phenyl ] -thi azol -2

N yl car banoyl } - pyrrolidine- | -
ester 2-[4-(4 Q5;- -
1 phenyl)-thiazol -

car boxylic acid benzyl ester s

p Benzenesul f onyl am no-
2- yl carbanoyl ] -pyrrolidine-1-

carboxylic acid benzyl

5027 "

2-[{4- ( 1- Phenyl - I Opentyl )= ‘5028"|m;
thiazol-2-y|carb yl']- pyrrolidine-I|-charboxylic acid
benzyl ester S 2-[5-(3-Chl oro-benzy|)- 5029 C
t hifazol - 2-yl car yl'1- pyrrolidine-I|-chrboxylic acid
benzyl ester N 2-[4-(6-N®thy|-in1dazo 2,1- 5030 .
NJ | b] t hi azol - 5- Y1)\ tN i gzol -(4-Propionylamino-
5047 ¢ar barmoyl | - pyrr €| L1 IEET" carboxylic aEWWWBéh pl-2-
ester G =r\ \> ylcarbamoyl]-pyrrolidine-1-
, oﬁ/ carboxylic acid benzyl ester
(fé)
0.
Hj/fé\[ | 2- {4-[4-
Cyclopro bonyl-
\>—N ( yclopropanecarbony
5018 )’\;\ amino)-phenyl]-thiazol-2-
e ylcarbamoyl}-pyrrolidine-1-
((:7 carboxylic acid benzyl ester
HE
2-[4-(3-Benzoylamino-
5019 \ N\)—H ) phenyl)-thiazol-2-
¢y ylearbamoyl1]-pyrrolidine-1-
° ’&o carboxylic acid benzyl ester
At~q  F
F F
% j\ j\' 2-[4-(2,3,5,6-Tetrafluoro-4-
5020 ST N\> methoxy-phenyl)-thiazol-2-
o ylearbamoyl]-pyrrolidine-1-
5, carboxylic acid benzyl ester
H,C
Qe 2-[4~(2,4-Dimethyl-phenyl)-
5021 ’}‘ND) thiazol-2-ylcarbamoyl]- :
o pyrrolidine-1-carboxylic acid
b benzyl ester
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SOH ~,J 2-[5-(2,4-Di chl oro-benzyl) -
t hi azol - 2-yl car banoyl ] -

5031 G
pyrrolidine-I|-carboxylic acid

woemyi7ogst er 37 WO 2007/ 070600 PCT/ US2006/ 047@20/US2006/047620

----------------------- H
5, 6-Tri net hyl - 4- oxo-

HaC S --CH, H4 2-[4-(3,
3, 4-di hydro-thieno [2,3 5032 -

dlpyrimdin-2- S N ylsulfanyl nmethyl)-thiazol - 2-

yl car banmoyl ] - pyrrol i di ne- |
ester HCI1l , O~j-

( carboxylic acid benzyl
2-[4-(Tol uene-4- 5033 S p

sul f onyl met hyl ) -t hi azol -2- yl carbanoyl ] -pyrrolidine-I-

carlboxyl i c aci d"enzyl ester J
2-[{4- (3, 4-Dichl
t hifazol - 2-yl car
benzyl ester Q--

sofé Napht ho[ 2, 3-d]

Q, Sk 5035 o

yl car banoyl )

- DY 40T o 1- R azd1-2-
G 2-{ 4-&16;5211931)%%Zfoudme-1-

phenyl)- 5034 S q = |
paoyl ] pyrrolidine-|-cparboxylic acid

Pazol - ¢
carboxylic acid belzy] @ster
°ﬁ; carboxylic acid benzyl ester
F
F {" o :
/ 2-[4-(2,4-Diﬂuoro-phenyl)-
5023 S)\H)H ---- thiazo!-2-ylcarbamoyl]-

P §(N pyrrolidine-1-carboxylic acid

benzyl ester

J N
N

2-[4-(4-Cyclohexyl-pheny1)-
thiazol-2-ylcarbamoyl]-
pyrrolidine-1-carboxylic acid
benzyl ester

5025

2-[5-(3-Chloro-4-methyl-
benzyl)-thiazol-2-
ylcarbamoyl)-pyrrolidine-1-
carboxylic acid benzyl ester
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benzoyl am no) - phenyl ] - 5036 thiazo
j--H~ pyrrolidine-
woOR007m7860bIN 2- [ 4- (4- Benzoyl am no-
phenyl ) -t hi azol

carboxylic acid benzyl ester

- 2-yl car banoyl }

1 -carboxylic acid benzyl
5037 }-
-2- s 0 Nylcarbanoyl]-pyrrolidine- | -
38 WD 2007/ 070600

ester
PCT/US2006/047620

PCT/ US2006/ 047620 2-{4-[3-(4-Chloro 5038 d s_,H

benzoyl ani no) - phenyl]- N:) thiazol - 2-yl carbanoyl}- o
pyrrolidine-I-carboxylic acid benzyl ester HNoO
2-{4-13- 5039 i ' _"moo (Cycl opropanecarbonyl s
amino) - phenyl ] -t zol -2- Q" ylcarbano ¥
-pyrrolidine- | §§%40 carboxylic acid benzyl ester N
2-[|5- (4- Met hyl - Zyl)- 5040 H c\ ~
t hifazol - 2-yl cagbanoyl ] - pyrrolidine-I-c ig@ leh&nacl d
50penzyl ester o, .%, 4t (4=Ni tro-phenyl )| eBnecarbonyl-
t hj azol - 2-yl car ba i]ro||d|ne I- h@qdbﬂgmmbz-
ylcarbamoyl}-pyrrohdlne-l-
a@z carboxylic acid benzyl ester
Q L 2-[4-(4-
S {eo - 1 Benzenesulfonylamino-
027 o N"O‘g \‘f\ o phenyl)-thiazol-2-
O\\Q ylcarbamoyl]-pyrrolidine-1-
carboxylic acid benzyl ester
/N
Q% §% j\‘ ____ 2-[4-(1-Phenyl-cyclopentyl)-
5028 \> thiazol- 2-ylcarbamoy11)]- ¥
pyrrolidine-1-carboxylic acid
benzyl ester
AL j\. ....
Q—(\ \> 2-[5-(3-Chloro-benzyl)-
5029 thlazol-2-ylcarbamoyl]-
pyrrolidine-1-carboxylic acid
benzyl ester
N CH:
N |
\ L jg . 2-[4-(6-Methyl-imidazo[2, 1
5030 0 blthiazol-5-yl)-thiazol-2-
T ylcarbamoyl]-pyrrolidine-1-
b carboxylic acid benzyl ester
s
& N 2-[5-(2,4-Dichloro-benzyl)-
5031 thiazol-2-ylcarbamoyl]-
pyrrolidine-1-carboxylic acid
benzyl ester
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benzyl ester
2-[5-(2, 5-D net hyl - phenyl ) -
wohb@aobeoR- yl car banoyl | -
benzyl ester

H3C °
5042 0
pyrrolidi ne-I - car boxyCirasamsm47620

39 WO 2007/ 070600 PCT/ US2006/ 047620 0 O

N o 2-[4-(7-Methoxy-2-o0xo0-2H 5043

chronmen-3-yl)-thiazol-2- s N

NOCH s~ J

yl car barmoyl ] - pyrrolidine-1 0, N carboxylic acid benzyl

ester T -
spiro[4.5]dec-4-yl)-thiazol -

2- 0~

0 0 0 Ns~ 2-[4-(2-Oxo-1-oxa- 5044 N N~

a2\ L

0 0 carboxylic
4- (2, 2- D net hyl -

| A
5022

§gN

yl ester

agiﬂ\d benz
4& st et rahydro- py
95

carboxytitcart
5045 ~/ S. ~

yl gar banmoyl | - pyr r g gine-1
ester 4 0 2-[4(3Chl oro-
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5326 "ﬁiiln 2-[4-(4-tert-Butylcarbamoyl-
. phenyl)-thiazol-2-

. ylearbamoyl]-pyrrolidine-1-

Lo~ >/"'*~j carboxylic acid benzyl! ester
5327 {53 4-[4-(4-
___(ﬂ-{ o)—-o\__O Cyclopropylcarbamoyl-

o o phenyl)-thiazol-2-

- ylcarbamoyl}-thiazolidine-3-

carboxylic acid benzyl ester
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propyl car banoyl ) - phenyl ] -
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-t hi azol
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phenyl ) -t hi azol
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t hi azo | -2-yl car banoyl
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S>- p-
cycl opropyl car banoyl
5326 H 2-[4-(4 HNXOH '
~-b phenyl) -t hi azol
N car boxylic acid benzyl

5327 N 5S. 4-[4-(4 ~b- Cycl opropyl car banmoyl - /
-2- p-NH yl car banoyl ] - thiazolidine 3

AN N —

}  HN
ester |

0 | PCT/US2006/047620
hen 1

-2

53zarlbox Iic acid hénk, T ester 57 WO 200 u:
PCT/ US2006/ 047 812004 [ 4- (Met hyl { z‘l“ﬁ phenyl‘
carbanoyl ) - PhenY1] - t hi azbL%, 2-yI car banoyarpamoyl)-phenyl]-thiazol-
-pyrrolidine- 1-carboxy|it§§cid benzyl %;)@F%ﬁ}iwnnhdum_
2-{4-(4- s"~H~!~ o~ Cycl offf opanesul f ony ZATapsylic acid benzyl

53phenyt -t t=2=—ytcartaroyt—py+roH gsxgr_ L5330
cafboxylic EFL ;2§g2y| ester > (3Pt{4- Ifonvl
5oda-1 4 el o netthy| - Lyclopropanesulfonylamino-

{4-[4- (O P! s'l\ﬁ_z_oﬁ;_o’“Q phenyl)-thiazol-2-
ylcarbamoyl]-pyrrolidine-1-
=50 ! carboxylic acid benzyl ester
2-{4-[4-(Cyclopropylmethyl-
. @\[N - amino)-phenyl]-thiazol-2-
. ,s\>_b'J _(N%O/—Q ylcarbamoyl}-pyrrolidine-1-
5 R nH 0 O carboxylic acid benzyl ester
- 1-(2-Phenoxy-acetyl)-
04‘\@\[ pyrrolidine-2-carboxylic acid
K ),—\j [4-(4-cyclopropylcarbamoyl-
Dy phenyl)-thiazol-2-y1]-amide
&
5332 O“f"g\\g\(_" " o 2-{4-[4-(Cyclohexyl-methyl-
e Yy carbamoyl)-phenyl]-thiazol-
(@i 2-ylcarbamoy!}-pyrrolidine-
1-carboxylic acid benzyl
5 ester
" AN Pyrrolidine-1,2-dicarboxylic
5 : acid 2-{[4-(4-
)\©\[\>—H cyclopropylcarbamoyl-
%j phenyl)-thiazol-2-yl]-amide}
é’: ,Q 1-phenylamide
5334 s/? 2-[4-(4-
H Cyclopropylcarbamoyl-
\=(S {o};c&:ﬁ: phenyl)-thiazol-2- ¢
o o ylcarbamoyl]-thiazolidine-3-
o carboxylic acid tert-butyl
a5 ester
> " 4 2-{4-[;-(Eyclopropylmethyl-
N JN amino)-phenyl]-thiazol-2-
[ s‘)-'f—{(;— o}—o/_Q ylcarbamoyl}-pyrrolidine-1-
carboxylic acid benzyl ester
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N am no) - phenyl ] -t hi azol -2 |
yl car banoyl } - pyrrol i di ne-1 -
web@ro70d831 1- (2- Phenoxy-acetyl)- HN
pyrrolidine-2-carboxylic acid sY~
[4-(4-cycl opropyl carbanoyl - O
phenyl)-thiazol -2-yl]-amde o~ r 5332
2-{4-[4-(Cycl ohexyl -methyl - ~ ?r°
car banmoyl ) - phenyl ] -t hi azol 2-yl carbanoyl } - pyrrolidi ne-
l-carboxylic _acid benzyl ester. 333 HN

S carboxylic acid benzyl
PCT/US2006/047620

53’1'5>§rrolidine-l 2-dicatboxylic acid Z{TBaa >N
’ AN Z-{2.-Y(1-
cyc¢l opropyl car ba@' -7&8 ~ phenyl)-thiazp j( - zcl)gl arg' de%
HNC  1-phenyl afide 75884 s~ 2-[4-(4- -5 élo.y°;’ 0?'
DY CIBg-2-arbonyl)-

Cy¢l opropyl carbafoyl - o o 0" H'~ phenyl )
yl ryihe-3- v-7-N' - bup FPinolthigeclod-yi-
>g

car bamoyl ] -t hi aZo A D
acid tert ester 5335° 4-[3-(Cycl dp dgyy IR piperidine-1-
\ | I ~-N o ami no)-phenypTt hi azol -2 H [)§#r20Xylic acid tert-butyl
yl ¢ar banoyl }-pyrrolidin - s o carbdX¥fS'c acid benz
} botar EQ

5337 S CCT O
W 2-{4-[4-(Azetidin-3-
o ylf:arbamoy])-phenyl]-
N ﬂna;ol-Z-ylcarbamoyl}-
L = pyrrolidine-1-carboxylic acid
© benzyl ester ~

carboxylic acid benzyl ester

5338 NS T
_ E;T” . 21-(4-1;yr1d1n—3-yl-thiazol—z-
BN ylcarbamoyl)-pyrrolidine-1-
§ o);—\Nj

5339 O : 2-{4-[4-(2-Morpholin-4-yl-
. J/ et{xylcarbamoyl)-phenyl]-
. ’ th1azol-2—ylcarbamoyl}—
)\©\E~\>__n . gyrrolidine-l-carboxylic acid
L oﬁnj enzyl ester
o
5340 j_{% Cyclopentane-1,2-
X dicarboxylic acid 1-
o #’Q/L, benzylamide 2-{[4-(4-
o™ cyclopropylcarbamoyl-
i phenyl)-thiazol-Z-yl]—amide}
J/iLOH 2-{4-[4-(2-Carboxy-
” ethylcarbamoyl)-phenyl]-

o thiazol-2-ylcarbamoyl}-
2y pyrrolidine-1-carboxylic acid
s benzyl ester

(I
$ i;
(@.
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rrolidine-1-carboxylic acid benzyl ester 5338 | N

2-(4-Pyridin-3-yl-thiazol -
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et yl car bamofl )~ phe ﬂy|] zo | -2- yIcaL S, e
pyrrolidine-i-carboxylic acid | ?‘ ben %11 % prbamoyl-
538340 Cycl opent ane—<T1, 2= GICdIUnyllb ac yD-thiazol-2-yl}-amide}
benzyl ani de 2- {f-A<{- ch|opropy|carban01{ SA{ipaidin3-
-tUKi azol -2- 1 gRgde ~OH 2-{4-[4-(2- Caﬁr gRrpamayl)-phenyl]-
et hyl car banoyl ) - %iﬁ thiazol - 2-yl cfa tylgarbamoyl}-
h )———\j pyrrolidine-1-carboxylic acid .
d J: benzyl ester
o
5344 Y \ /? 2-[(1-Benzyloxycarbonyl-
I‘Qz[?_”{ 02,_0/ < > pyrrolidine-2-carbonyl)-
o~ amino]-4-(4-
cyclopropylcarbamoyl-
phenyl)-thiazole-5-
carboxylic acid
5345 . Q 2-{4-[4-(Pyridin-3-
. ylcarbamoyl)-phenyl]-
! thiazol-2-ylcarbamoyl} -
\)—- )-\j pyrrolidine-1-carboxylic acid
/& benzyl ester
o
5346 qﬁ 2-[4-(4-
_s‘(; I, Cyclopropylcarbamoyl-
. ~ phenyl)-thiazol-2-
T : ylcarbamoyl]-
v . cycl};)pentanecarboxylic acid
methyl ester
5347 //0 ) 2-(4-Furan-2-yl-thiazol-2-
\ \>__n j ylcarbamoyl)-pyrrolidine-1-
s Oq carboxylic acid benzyl ester
0
5348 A 2-[4-(4-
o Cyclopropylcarbamoyl-
‘%Pgr*i] phenyl)-thiazol-2-
¢ 4 /g ylcarbamoyl]-pyrrolidine-1-
é o carboxylic acid phenyl ester
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2-[(1-Benzyl oxycarbonyl o0 5~--(0- pff1
53491 ol i di ne- 2- car bonyl o ar ot =

hi azol e-
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N t hi azol ™2-yT car banoyl } |
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ropyl car banoyl 4
Ry (Pyrddin-3- ylcarb
0
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aci d H - ¢
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ALy
lcarbamo Zgrrolidine-1-

§,qfa§ q&%ﬁd benzyl ester

5350

4. (4- .3 Cycl oprupyis},cg barmeyt—+—phet

vatave'
ot

°2-{4-(4-
Cyclopropylcarbamoyl-
phenyl
)-thiazol-2-ylcarbamoyl]-
thiazolidi
ne-3-carboxylic acid benzyl
ester

5351

2-[4-(5-
Cyclopropylcarbamoyl-
furan-2-yl)-thiazol-2-
ylearbamoyl]-pyrrolidine-1-
carboxylic acid benzyl ester

5352

2-[5-(4-
Cyclopropylcarbamoyl-
phenyl)-thiazol-2-
ylcarbamoyl]-pyrrolidine-1-
carboxylic acid benzy! ester

5353

2-[5-(4-Carboxy-phenyl)-
thiazol-2-ylcarbamoyl]-

pyrrolidine-1-carboxylic acid
benzyl ester

5354

2-[4-(4-
Cyclopentylsulfamoyl-
phenyl)-thiazol-2-
ylcarbamoyl]-pyrrolidine-1-
carboxylic acid benzyl ester

5355

2-[4-(5-
Cyclopropylcarbamoyl-
pyridin-2-yl)-thiazol-2-
ylcarbamoyl]-pyrrolidine-1-
carboxylic acid benzyl ester

5356

2-{4-[4-(Piperidin-4-
ylcarbamoyl)-phenyl]-
thiazol-2-ylcarbamoyl}-
pyrrolidine-1-carboxylic acid
benzyl ester
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5358 A

1-(3-Phenyl-propionyl)-
pyrrolidine-2-carboxylic acid
[4-(4-cyclopropylcarbamoyl-
phenyl)-thiazol-2-yl]-amide

5359

1-Benzyl-pyrrolidine-2-
carboxylic acid [4-(4-
cyclopropylcarbamoyl-
phenyl)-thiazol-2-y1}-amide

5360 MG cn,
H;CK[N\ N P
\ s o}"'\’ j

2-(4-tert-Butyl-thiazol-2-
ylcarbamoy!)-pyrrolidine-1-
carboxylic acid benzyl ester

5361 N

2-[4-(4-
Cyclopropylcarbamoyl-
phenyl
)-thiazol-2-ylcarbamoyl]-
pyrrolidin

e-1-carboxylic acid 4-fluoro-
benzyl

ester

5362

2-[(1-Benzyloxycarbonyl-
pyrrolidine-2-carbonyl)-
amino]-4-(4-
cyclopropylcarbamoyl-
phenyl)-thiazole-5-
carboxylic acid methyl ester

5363

2-[5-(3-
Cyclopentylcarbamoyl-
phenyl)-thiazol-2-
ylcarbamoyl]-pyrrolidine-1-
carboxylic acid benzyl ester
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PCT/ US2006/ 047620 5357° ,é {4-[4-(4-Methyl N .
pi perazine- | -carbonyl) thenyl ] -t hi‘azpl -2- Nip
yl ¢ar banmoyl } -pyrrolidin | oa--~ carboxylic acid
536emzyl ester 3121~
Benzyloxycarbonyl-

;\Q\E}CH

pyrrolidine-2-carbonyl)-
amino]-thiazol-4-yl}-
benzoylamino)-piperidine-1-
carboxylic acid tert-butyl
ester

5366

2-{4-[4-
(Cyclopropanecarbonyl-
amino)-phenyl]-thiazol-2-
ylcarbamoyl}-5-oxo-
pyrrolidine-1-carboxylic acid
benzyl ester

5367

1-Benzoyl-pyrrolidine-2-
carboxylic acid [4-(4-
cyclopropylcarbamoyl-
phenyl)-thiazol-2-yl]-amide

5368

2-[5-(4- -
Cyclopentylcarbamoyl-
phenyl)-thiazol-2-
ylcarbamoyl]-pyrrolidine-1-
carboxylic acid benzyl ester

5369

2-(4-{4-
[(Cyclopropanecarbonyl-
amino)-methyl]-phenyl}-
thiazol-2-ylcarbamoyl)-
pyrrolidine-1-carboxylic acid
benzyl ester

5370

2-{4-[4-(3-Methoxy-
propylcarbamoyl)-phenyl]-
thiazol-2-ylcarbamoyl}-
pyrrolidine-1-carboxylic acid
benzyl ester
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1- Benzyl - pyrrolidine-2- ~~ ~--N/ carboxylic acid
[4-(4 O s o cycl opropyl carbanoyl - hen 1 -thiazol-2- 1
-am de 5360 H3C CH3 2-(4-tert-Butyl-thiazol-2 NH a
\>-N yl carbanoyl )-pyrrolidine-1- s NJ carboxylic acid
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535 opropyl car bampyt——phenry+—64
3’L?}It hi azol - 2-yl c anmoyl ]- pyrrolidin Qla]?ll'?&% 711 C
acild 4-fl uoro- o | 5362 ester ~ CJ {FYclRpropanecarbonyl)-
2-[|( 1- Benzyl oxyca w4 ;— $ pyrrolidine-2-carboxylic acid
S}-lg- opyrrol i di ne-2-&ar b )- H3CG0 o im—ﬁ%]cyqlopr@pylcarbamoyl—

cydl opr opyl car banoyl - p
carlboxylic acid nmethyl e

) -thiazol e-
r 2-[5-(3-

5 Pheygdsthiazol-2-yl]-amide

5372 ~

2-{4-[4-(Pyridin-2-
ylcarbamoyl)-phenyl]-
thiazol-2-ylcarbamoyl} -
pyrrolidine-1-carboxylic acid
benzyl ester

5373 D

2-[4-(4-
Cyclopropylcarbamoyl-
phenyl)-thiazol-2-
ylcarbamoyl]-pyrrolidine-1-
carboxylic acid methyl ester

5374 z_% :—.§

2-[4-(4-{6-[5-(2-Oxo0-
hexahydro-thieno[3,4-
dJimidazol-6-yl)-
pentanoylamino]-
hexanoylamino}-phenyl)-
thiazol-2-ylcarbamoyl]-
pyrrolidine-1-carboxylic acid
benzyl ester

5375 Dy

2-[4-(4-
Cyclopropylcarbamoyl-
phenyl)-thiazol-2-
ylcarbamoyl]-pyrrolidine-1-
carboxylic acid tert-butyl
ester

5376 HO\O
N

2-[4-(4-
Cyclopropylcarbamoyl-
phenyl)-thiazol-2-
ylcarbamoyl]-3-hydroxy-
pyrrolidine-1-carboxylic acid

benzyl ester
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2-15-(4 ,Z
5378 " GA 2-[4-(4-
o Cyclopropylsulfamoyl-
\©\[\>,n phenyl)-thiazol-2-
)—\'] ylcarbamoyl]-pyrrolidine-1-
,g carboxylic acid benzyl ester
5379 W 2-[4-(4-Aminomethyl-
" phenyl)-thiazol-2-
i :;—N»_‘\j ylcarbamoyl!]-pyrrolidine-1-
& ’i carboxylic acid benzyl ester
& |
5380 Q_/”Qb o 2-{4-[4-(Cyclopentylmethyl-
- — amino)-phenyl]-thiazol-2-
Rey ,'._(o% ylcarbamoyl}-pyrrolidine-1-
g carboxylic acid benzyl ester
1 (\rj 2-[4-(3-Methyl-pyrazin-2-
NW >__ yl)-thiazol-2-ylcarbamoyl]-
o)foj pyrrolidine-1-carboxylic acid
% benzyl ester
5382 O Cycl
yclopentane-1,2-
RATASS) dicarboxylic acid 1-
ea benzylamide 2-{[4-(4-
™ cyclopropylcarbamoyl-
phenyD-thiazol-2-yl}-amide}
5383 V/—N_V' 2-{4-[3-(Bis-
lopropylmethyl-amino)-
o cyclopropylmethy
N SN ,__< > phenyl]-thiazol-2-
’ s\>_,h':-<o— 0%0 ylcarbamoyl}-pyrrolidine-1-
carboxylic acid benzyl ester
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5 [I4-(4-cyclo ar banoy!

: phe o
henyl ) -t hi azol - de 5372 2-{4-[2)éf3. Ldi n-%%m .
IF—)|N Nyyl) car banoyl ) - ph IgI[rt](;}-'\le t hi azol - %’%ﬁ lﬁaﬂﬁﬁ oyl]
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In another embodiment, the present invention provides a pharmaceutical
composition comprising a pharmaceutically acceptable carrier and a therapeutically
effective amount of a compound of Formula (I-(V) or a stereoisomer, tautomer, or a
pharmaceutically acceptable salt thereof for treating or preventing in a patient a viral

infection mediated at least in part by a virus in the Flaviviridae family of viruses.
In some embodiments, the composition is for treating or preventing HCV.

In other embodiments, the composition comprises a compound from Table 1 or a

stereoisomer, tautomer, or a pharmaceutically acceptable salt thereof,

In one embodiment, the present invention provides a method for treating or
preventing a viral infection in a patient mediated at least in part by a virus in the
Flaviviridae family of viruses which method comprises administering to the patient a

compound of Formula (D-(V) or a stereoisomer, tautomer, or a pharmaceutically
acceptable salt thereof,

In one embodiment, the present invention provides use of a compound or a
stereoisomer, tautomer, or a pharmaceutically acceptable salt thereof as described herein
in the manufacture of a medicament for treating a viral infection in a patient, wherein the

viral infection is mediated at least in part by a virus in the Flaviviridae family of viruses.
In some aspects, the viral infection is a hepatitis C mediated viral infection.

In other aspects, the administration of a therapeutically effective amount of the
compounds of the invention are used in combination with one or more agents active
against hepatitis C virus.
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lic acid nethyl ester 5374 H~ H
g?{g??i-{6-[5-(2-CMo- H' hexahydro-thieno [3,4- o
wdpieriodesool - 6-yl) "" in pentanoyl an no] - PCT/US2006/0
hexanoyl am no} - phenyl ) - A thi azol - 2-yl car banoyl ] e
pyrrolidine-1-carboxylic acid 5375 benzyl ester A
CH3 2-[4-(4 0 N~ )/--CHBbcycI?fropylgﬁ{g?ggyl[ S
nyl)-thiazol -2- yl car banoyl ] - py - -
gg?ngilic acid tert-butyl ester 5376 HO ON 2-[4-(4-

" . r banmoyl - -

: pﬁég;bﬁe?qé@%mgxlﬂg,p&g ;égx;%%é la%agmfi%é[g?@?s g}?@b'}‘sk'an inhibitor of
O e SV R e iy doppsases $IGY NS protein, HCV entry, HCY
asseﬁ;bg)éﬂe?f][ ej’g;ﬁsg,;] ])'/llyl}!l Fﬂ?ﬁfﬁaq;r’glte?l%w!iﬂds@ﬁ@?frﬁéﬂgpeﬁospﬁatc dehydrogenase.

bacer oy AP ey s SERIRL P Bt
" r &n ptikk oyHer eibodmmLof fhe Tsthod of treatement or prevention, the
comf.{(j)ls:n%f ig %gl%theli _fpo%'rﬂ?el érg{lg ?:z)ll'lsisting of a compound from Table 1 or a

stereoisomer, tautomer, or a pharmaceutically acceptable salt thereof.
Administration and Pharmaceutical Composition

In general, the compounds of this invention will be administered in a
therapeutically effective amount by any of the accepted modes of administration for agents
that serve similar utilities. The actual amount of the compound of this invention, i.e., the
active ingredient, will depénd upon numerous factors such as the severity of the disease to
be treated, the age and relative health of the subject, the potency of the compound used,
the route and form of administration, and other factors. The drug can be administered
more than once a day, preferably once or twice a day. All of these factors are within the

skill of the attending clinician.

Therapeutically effective amounts of compounds of Formula (I)-(V) may range
from approximately 0.05 to 50 mg per kilogram body weight of the recipient per day;
preferably about 0.1-25 mg/kg/day, more preferably from about 0.5 to 10 mg/kg/day.
Thus, for administration to a 70 kg person, the dosage range would most preferably be
about 35-700 mg per day.

In general, compounds of this invention will be administered as pharmaceutical
compositions by any one of the following routes: oral, systemic (e.g., transdermal,
intranasal or by suppository), or parenteral (e.g., intramuscular, intravenous or
subcutaneous) administration. The preferred manner of administration is oral using a
convenient daily dosage regimen that can be adjusted according to the degree of affliction.
Compositions can take the form of tablets, pills, capsules, semisolids, powders, sustained
release formulations, solutions, suspensions, elixirs, aerosols, or any other appropriate

compositions. Another preferred manner for administering compounds of this invention is
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carboxylic acid benzyl ester 5379 "",

-[4-(4-Am nonethyl - | " phenyl)-thiazol-2- S-a7
wgzplzgévdgmyl ]- pyrr)cgl idine-1 o carboxylic aci d Pemaypk006/047620
ester 0 5380 2-{4-[4-(Cyclopentyl nethyl- ~~\~

i no) - phenyl ]-thiazol-2- S Ho _ _
3r2ar%aﬁnyl¥-kyrrolidine-l carboxylic acid benzyl
ester 5381 N-r N 2-[4-(3-Methyl-pyrazin-2- ~~a
yl')-thiazol -2-yl carbanoyl] cH s o~j--NJ -
pyrrolidine-I-carboxylic acid benzyl ester O I53_d
inhadyiior, iEhis anan éff@etive‘rn&h@@f&‘&@t’i‘vbﬁn?ﬁ'ﬂﬁer##x id%abe atrz%feecgy to.the
{c[ -(4-  o- Scyf)cloprog | car banmoyT - he “t a
resppiatdrl it (5 s < ¥otent 5.6 $91[3. (B s- - thi azol -2
hyl -am no)- ~-N "--N phenyl]-thiazol -
%g?%oéﬂ%g%m}l}aﬁap ﬂP%?qda ioRe-arious facharx ghélcasibic gnodgsof drug
adniixﬁmg!tiorﬁaicﬁlbioa@ﬁlam@ 8P ﬁ{e%gg ggbgrt)%ye U ?%%%64\ Oaf Ié’%a inhalation the
84 NH 2-]4-(4 Cyclopropyl car Banoyf - pREHY
°°mf9}11i1,4_| gagb{)q @rm%qfe@, anbquifl solution, suspensions, aerosol propellants or dry

powder and loaded into a suitable dispenser for administration. There are several types of
pharmaceutical inhalation devices-nebulizer inhalers, metered dose inhalers (MDJ) and
dry powder inhalers (DPI). Nebulizer devices produce a stream of high velocity air that
causes the therapeutic agents (which are formulated in a liquid form) to spray as a mist
that is carried into the patient’s respiratory tract. MDI’s typically are formulation
packaged with a compressed gas. Upon actuation, the device discharges a measured
amount of therapeutic agent by compressed gas, thus affording a reliable method of
administering a set amount of agent. DPI dispenses therapeutic agents in the form of a
free flowing powder that can be dispersed in the patient’s inspiratory air-stream during
breathing by the device. In order to achieve a free flowing powder, the therapeutic agent
is formulated with an excipient such as lactose. A measured amount of the therapeutic

agent is stored in a capsule form and is dispensed with each actuation.

Recently, pharmaceutical formulations have been developed especially for drugs
that show poor bioavailability based upon the principle that bioavailability can be
increased by increasing the surface area i.e., decreasing particle size. For example, U.S.
Pat. No. 4,107,288 describes a pharmaceutical formulation having particles in the size
range from 10 to 1,000 nm in which the active material is supported on a crosslinked
matrix of macromolecules. U.S. Patent No. 5,145,684 describes the prpduction of a
pharmaceutical formulation in which the drug substance is pulverized to nanoparticles
(average particle size of 400 nm) in the presence of a surface ﬁodiﬁer and then diépefsed
in a liquid medium to give a pharmaceutical formulation that exhibits remarkably high
bioavailability.

‘The compositions are comprised of in general, a compound of Formula (I)-(V) in
combination with at least one pharmaceutiéally acceptable excipient. Acceptable

excipients are non-toxic, aid administration, and do not adversely affect the therapeutic
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pyrrolidin e- | -carboxylic acid pyridin- O N _

4-ylmet h | ester In another enbodi nent, the present
wonvenri@n provi des a pharmaceutical conposi t POWUS2006/047620

conprising a pharmaceutically acceptable carrier and a

therapeutically effective amount of a conpound of

Formula (1)-(V) or a stereoi soner, tautonmer, or a 5

pharmaceutically acceptable salt thereof for treating

or preventing in a patient a viral infection nediated

at least in part by a virus in the Flaviviridae famly

ben@fit ¥f iRBRN copposi.tion i o

O e O R Voot KR p AT R s ePvonta, iauic

semitselid grqinshe ¢asa of empeicselcammusitiny gasdous Bxdiptenethht ¥ geRerally
avaﬁﬁﬁ@?@b@?@ﬂkiﬁiﬁﬂﬁoﬁr’ or a pharmaceutically e

accept abl e sa eréof. 10 In one enbodi nent,

pr ' [0 r Qvi des t.hod f treating or

oSS phAHGELIRY) BLAASTAuIELLRE (SRl s acon,

sucroge,sgeldtin, pealt, rioy, four] chask,isilidalRl, frh@iekiting sdaGtd, %i%stearate,
e

vViruses ich.met hod, conprises admnistering to t
gly(%g?li o osgear %V)(hg,r&?g&ﬁa ng)qﬂgr ﬁiﬁgﬁdasl?m)m{llgfm@ theglike. Liquid and
semidoidenic RS malydétseldRfed fR6m ALRBAI! |

.acceptabl e salt thereof. 1%%%%2%%%&8%@#&1’ Yeﬁtgr’ ethanol and
varigpzall

inglyding thess of pstrplsum, animnals vegetrbhpousnuittmticarigin, e.g.,
pearBit@ile 8b AR bil, ksl i | £l s : :
b e oal 1l pe BB PERAC R cariy paricutrty

OF 146§ tQlpdonsy inclydegwvatansaling, equequealekirgseg and ghicols.
infection in a patient, wherein the viral infection
i s GrIBprsssed sasey may be usepterdispsysesa sompeuridofithss invention in aerosol

fornd: | 1AM Yhdel WAYE ' w1l N sone aspects, t .
ViTal %i nfsggﬁla%lg@Jstﬁasﬁ%%%{eﬁgglt@gﬁgﬁ?agﬁ% %’?‘F%I’ etc: Biter suitable
phanmgeguti¢ad gxcipignisanst their faspdaticns dré deseibicd i Rei{ih@Bn'ef
P : | P ect | anou f_the _conpounds
hafipdeBREAR SUlER, eHisfd T B W AR Bhack o ShinerComears 18th ed.
1990or e agents active against hepatitis Cvirus. 66 WO
2007/ 070600 PCT/ US2006/ 047620 In sone enbodi nents,

t hdhagemunaof theeoagmiund tin AEemiulaticn CanVdrySvitkin 8 full range
em 'onhid?:i t.or og .’%p{lot eag,es, HCV pal ynerase, HCV
pioyed by ose phesarty iyﬁl’calllb\yh ﬁqwlammllbg@gmL gn a weight
perctiE\(valh) dasis, frbM aVSRA0.DI FoTNWioR o RBH - :
5' - ﬁ??o hcisphat e dehydr ogenase. ° I'n otﬂ%gl?dgf gg?lrlrlgn(ps(,v) based
on thedg %15% Y4geom yefnide balapse being oe or moge suitdbie phéreracautical
excipieht3. Préfetabff, RS cGAPAHIE 'ﬁ%eﬂtf at vl AB88ul 30 wive.
treatenent or prevention, "the
Representative pharmaceutical formulations containing a compound of Formula (I)-(V)

are described below.

Additionally, the present invention is directed to a pharmaceutical composition
comprising a thérapeutically effective amount of a compound of the present invention in
combination with a therapeutically effective amount of another active agent against RNA-
dependent RNA virus and, in particular, against HCV. Agents active against HCV
include, but are not limited to, ribavirin, levovirin, viramidine, thymosin alpha-1, an
inhibitor of HCV NS3 serine protease, interferon-a, pegylated interferon-o (peginterferon-
), a combination of interferon-o and ribavirin, a combination of peginterferon-o and

ribavirin, a combination of interferon-a and levovirin, and a combination of peginterferon-
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conpound is selected fronthe group consisting of a
conpound from Table | or a stereoi soner, tautoner, or
we 2piTavo@meeut i cal |y acceptable salt thereof. PCT/US2006/047620

Adm ni strati on and Pharmaceutical Conposition In

general, the conmpounds of this invention will be
admnistered in a 10 therapeutically effective anount

by any of the accepted nodes of administration for

agents that serve simlar utilities. The actua

amount of the conpound of this invention, i.e., the
o amtleiueirind Jheele st o ifd1hdesd rous, fact.o -
oot AR ot Ao W iR flefreror-a2a

ucfl?i the severity

(su rﬁ"r‘laé %r%t srferen P%lahl,ﬁaﬁrom fﬁfﬂ‘lh&l@mche,thlutﬂéw ND, 1nterferon-a2b
sudbdsIREYn K i lllcilﬁ rQut e f or m of

( admi ni strat It%ﬁe&g% ) %he?'@g #ﬂg KEL‘?S]“@;SW Plew Jersey,

- USA) ﬁ]Ciﬁ’Fl§€Ef§r1%mtqr£ernm andt ehpmﬁmbmtafeiﬁy-a Ro&har bk y d%ﬁ%lon of

h h
nba‘?fnnt a‘ﬂ‘icﬁ? é’qhd/?rg agalr nat g CIS?%F o gﬁunﬁ%g%&ﬁgm ,thzim%u;k “Inosine
Mo @Pﬁléémha?@DahyﬂmEmasé Cangidurianiish Of Stradtinel Rikdtics GYA Tﬁ@%peutxc

£ appr,oxi nat 05 to 50 er kil ogram
Pm{@%@ i 3 ?P{Jh@%e%&g&me@om P K Lo
a nor referably from about 0.5
- G% %gg‘i?%‘l%ﬂg% %ﬁ‘%ﬁ%‘msr@r"%&a ﬁ%Sﬁulgtfli\{léQ pesmts @agmhﬂm HCV
protk@eﬂdﬁ@hrrp?ocl)%rherad@&wv He%ﬁlﬁ& wwslms ropélﬁfﬁ r%{r}’%[cv
. In genera conpounds
asse%? ‘?g’ne&ﬁﬁs{gﬁgfe T§§ﬁ1‘\rﬂrgte@r,gﬁa d dBOSHess ﬂangmnhospﬂlate
dehmu@mm i Otifer agexﬁy chRR rﬁfcléolgﬁefaﬂlai %Wf&gthé %%Bgnent 2h ey

" ﬁ]féj ., transder nmal I nt raffasal
in eqsti/%lp e Gty Corppousnds émﬁl@dqauhog%dlgclosedﬂnrmﬁﬁ(ﬂlﬁl/al4313 and WO

2004/0148520011R Y refeBUACHEAREOUS) TR LENiEA05: WS

5 ‘Qreferred manner moni st rati on
004R A i candt W2 004/ Q843 ere beehp incohmiraraibyhereashidds i their
entirdgcording to the.degree of affliction. Conpositions

can take the form of tabl ets, pills, capsules,
forrrul ations

SeRh&qtit dfitiviPA \Qggﬁﬁ incide I neg gFﬂIébF%glsﬁlgmeé llnca},ﬁlLN‘—ZOGl

sol utions, suspénsi Ons,

(Boepringer Iagphhoqm)l, Summe:tmir‘pEﬁdd Plﬁ&iﬁnacéi&ﬂial’ﬁioﬂ'i sQht ?q{oferon A (F.

s, of this inven
e -
RochENi Gell Gepa KF. Gﬁéﬂ'ﬁbh% KB&H’@:@ dWEﬁf‘ergﬁ GM%BS?x?tgglme), Albuferon-o

theaeutlc agent dlrectlyto resp
(Human (eppme;Sciepeesinc.y, I@Q)’PVQ‘lISﬁICNTHbaWBmEaﬁ) IDN-6556 (Idun

Pharmeédtiticals) qp.- 5@%9 PhYRtdcRUS e C}\o{IS The I?tlasa{l\guraq Inc.),

m)eofd adm ni stration and - bl Cavar
Infers%AdFruermlmﬁchIS 1121(803 dISIS\Péla;a:meatxbailb &h®), JTK-00 (Tapan
T 0 d as ion,
Obagﬁds:g{gﬁs?g%ss;g@ep %E% ope i“%‘t‘°§“ ?aLi QSCBJGRE EMaxim
PharmegeytigalshGivaris@Naba lﬁllephhrmraeamtealsf[ﬁé ), ARFORIATZa AR [RegeneRx),

Lol S 1 bRy B
Pharmagenjicals)l Intron A (Schering-Plough), PEG-Intron (Schering-Plough), Rebetron
(Schering-Plough), Ribavirin (Schering-Plough), PEG-Intron/Ribavirin (Schering-Plough),
Zadazim (SciClone), Rebif (Serono), IFN-B/EMZ701 (Transition Therapeutics), T67
(Tularik Inc.), VX-497 (Vertex Pharmaceuticals Inc.), VX-950/L.Y-570310 (Vertex
Pharmaceuticals Inc.), Omniferon (Viragen Inc.), XTL-002 (XTL Biopharmaceuticals),
SCH 503034 (Schering-Plough), isatoribine and its prodrugs ANA971 and ANA975
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dry powder inhalers (DPl). Nebulizer devices produce a
stream of high velocity air that causes the

woOher7apewdi ¢ agents (which are formul ated i n arCrgseae/047620
form to spray as a mist 10 that is carried into the
patient's respiratory tract. MD's typically are
formul ati on packaged with a conpressed gas. Upon
actuation, the device discharges a nmeasured anount of
t herapeutic agent by conpressed gas, thus affording a
reliable nethod of adm nistering a-set anmount of

(Anadys)t R147% (RbchpBio&sSericas) %ﬁiﬂiéifabbg%gqig%gifg ggﬁfnglf@g&v%ﬁm, and

e f] owi ng powder that can
ACtlg% iéﬁ?y%mﬁ%f’g?%?)y air-stream during 15 breat hing
byIthe device, In order to achieve a free flow ng

p

owdEPmeRPAdimentscibeicempgeitions ard frsthmds aff ¢tk prietdnt afvention
contakra PorAPduEd6F G : S amount af the .
el hgr apegt i c agent}{li@gs g? ‘g%‘g?f%ﬂalﬁé g‘g@ﬁ Iagpefcgﬁ* ﬁ:}eamprfegon 1
se e‘&‘g o the &iPHR C@%ﬁlmf_ljaterfblr‘]nn atohePB| %egylellted inéerferon alpha,
RhRAITRESEL s_ have he eyel ope
won especi al | yér%:’glr]tegfréff{;ﬁlsmﬁl%%g’ mgp%flﬁ‘iﬁ?&%mtw-y
basgd L RC that bioavallabiljty can be
20 1 punep Sibldlindlts e Bufhob s 2o Fhods ptube Pregént invention
contgigcy eamponpduiriaroiuia @) ael a EempexedRdving BhtRHCVaktivitPis selected

ri bhes harmaceutical fornul ation
ﬁ:hnﬁtgé%%cétﬂggorf%?szlﬁl Y il?]t.er?ﬁ in %zgter %Qm%eg@q 12, 2 cooound that
enhapgpes the i doptiest aftd iype 1TRIRE Todeli &sﬁd&eﬁagﬁ%ﬁggelﬁgwﬁ-sense

chpssiiked matrix of macronpl ecul'es. U
RNA TRl FaviiRt b ine Tbnortiosnate e hydrogenase inhibitor
amarghdinapaelutimanladfner nul ati on i n which the drug substance
is pulverized to nanoparticles 25 (average particle

Genaial SyathetitQVietlodsn t he presence of a surface nodifier
and then dispersed in aliquid nediumto give a

h&h biedyl off il I L i K i
phEheracrapbiutdd! offthis W ehtibARah Bﬁ%oé?léﬁcpfr{ﬁx Jegcmca}{) ?P?ﬁk;n#aﬁlgdstamng

matehi gh . bltﬁa:f ilapility. The co ons are
Of i geE fallowing gsreralimgtherds rod woocedpter- (tvvill be appreciated that
where oygitdlari Wed brétesd : . ph eutical | .
. a{g&egt ablp(e%fgxci %iren%.&%?g%ég{ggbgéﬁ% 1@5’( el"b‘?eé?\tflgesaf"é‘e% mole
ratiog gf repeiants, solyents dwessissreic.) ore, gisend atleerp@bceasl ¥ eidiBbys can also be

d ahle8ebihbRg; ic 6 2007/.070600 _ _
e BCh Usfzgggl/s %?1% 0 tgﬁne i PR GORINDS SvasY vty tha particular

reactanty oy %&éﬁww@m spibernditionstean delefiifbd byl e hilled in the art
by rostid 5 : e case of an aerosol conposSition,
yrogase%%ts iexg?l[rl)i'plé(;nctr(]"d?rl’?gtt is generally available to one

exci pients

of A &ktibhail rt. Solid phar eut i cal

" radltibhally ak (i 3 LopdiBne 5 RO TR e art aampBuénal protecting

groups meayolgeneqgedaay iaprevaiticertaincRinclibi grovi3dtdm uﬁhéﬂgﬁfﬁg undesired
ium.stearate, sodiumstearate, glycero

. , esi ;
’eaj‘gn’géﬁ oSPERT b & LB EIHRSPE VNS Typetional RTowpmas kvelird stitable
conditiphsefor Ipratedtihgart bisehngp S EhIRE S&l g i
the ar{ rem | cer ol , q%r%@mf ene gl ycol, ﬁv\gl%g?@érﬂgpﬁoa?e g%y%own n
L, Fa O%g.%m ¢ Qumeroy PW@H{I% gEups fargudescribedin TaW. @rkene and G.
M. WutsgPtarblendGryptin OrghinSyRiHdsis THird Edition, Wiley, New York, 1999,

and references cited therein.

Furthermore, the compounds of this invention contain one or more chiral centers.
Accordingly, if desired, such compounds can be prepared or isolated as pure

stereolsomers, i.e., as individual enantiomers or diastereomers, or as stereoisomer-
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peanut oil, soybean oil, mneral oil, sesane oil, etc.

Preferred liquid carriers, particularly 10 for
wonp@aredobe sol utions, include water, saline, RqQUASADG6/047620

dextrose, and glycols. Conpressed gases nmay be used to

di sperse a conmpound of this invention in aerosol

form Inert gases suitable for this purpose are

ni trogen, carbon dioxide, etc. Other suitable

pharmaceuti cal excipients and their formul ations are

dgs&:rl bed in Rem ngton's Pharmaceutical Sciences,
enrighiéd mitoyesE AlVuditérediséMB&EHN al an 8 .
sco eof 15 %999%5 T{wF aount o;t ﬁ?“‘éﬁ‘%ﬁﬂ‘ﬁ‘% %Xin&u&eg within the
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for
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W
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resoi‘(}n%ﬁg‘fffm?éndﬁlelﬂteeferably t he conpound is present at

a |l evel of about 1-80 wt% Representative .
phdreetasting eadterials forlthe f(ﬂhﬁwﬁ@ RéaRtiBhdsredhOFNY w‘ﬂfcompounds

are described, bel ow,  Additionhally
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(ElssF g ciaich %bﬁ%hérgl tl@%?g { rgfxgzﬁﬁgeagﬁan% S}ql}nﬁlg@ #140{John Wiley and

S conbi nation of pégin
onse {¥HDnblarey's ddvanaed Cirgamin-Gheaiigh), €Y Wiy 288 Sofls, 41 Edition)
69 WD 2007/ 070600 ’

terf -
ond IR SO RP a8 O B o lwratians (VKitPRbkeseinc, 1980).
I ted I nmb t
| ey PR Mbubd nlifrels it Gomounds e dbtention may
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ntron-A interferon avail rom erin
}():r:c:l%géfm %f{éaﬁﬂ%?ytgﬁlhsz Haggsptlon@pyllatmm end ehns’umtography
arjatgrézation off thed® dompBimids hepbé B&%lfzﬁ%d)l%k x\qﬁ ?5ﬁ%n§9ﬂ%ltmethods such

ussion of 5 ribavirin and its

as by el ng Rt ’Wss§aaﬁaé?sanéﬁ@nsus\oﬂﬁaymmcopm asilpes.
AF § ‘ﬁ é]hat e Dehydr ggenase: Consideration of
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wherein the method comprises reacting an amine having the formula
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10 assenbly, HCV egress, HCV NSH5A protein, and inosine

5' -nonophosphat e dehydrogenase. O her agents incl ude
woucd7@oedode anal ogs for the treatment of an HCPCT/US2006/047620

infection. Still other conpounds include those

di scl osed in WD 2004/ 014313 and WO 2004/014852 and in

the references cited therein. The patent applications

WO 2004/0 1 43 1 3 and WD 2004/ 014852 are hereby

i ncorporated by references in their 15 entirety.

Specific antiviral agents include Orega |IFN
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present invention contain a conmpound of Fornula (1)

and\mide copplingeagents aive indpdcarsiniting andphosFHodlurh basdd reagents.

AmiffRnf &84 . h8: p.consi st af interferon al pha
2B, pegyPEc\lt(l ggNlt ﬁ‘?léj?%tgylglnn 1%$p”§,1’£gﬂ§@}8&s§1bmwgn,
ylmetintlend]eN ﬂnethylplmhéhg_miaimh h?b{hm‘l‘moiiﬁlﬂfébpl?@e Nﬂ&ﬁﬁg ?HSAtFrlyo)a N-[(1H-
n er odi nent.s onposi ti ons and e S
bm%?&?ﬁierfﬁé@‘é‘hﬁ‘ﬁﬁbﬁﬁ?&%%#yleﬂ‘%Wtwlmn@m
hexafluorophasyitiaje Nrskide GOBPUYN N-t(@H’LMh%Ben%Manif-h-Vi ty is
l)(disel cf ed fr Ln t he] roup consi sting of interleukin 2,

y .’ﬁ?‘g‘r aé‘BRP)ﬁn%, yleng élgrr@ yhnethanaminiy bexafluonephosphate N-oxide
(HCTU), N-[(1H-benzotriazol-1 -yl)(dimethylamino)methylene]-N-methylmethanaminium
tetrafluoroborate N-oxide (TBTU), and N-[(1H-6-chlorobenzotriazol-1-
yl)(dimethylamino)methylene]-N—methylmethanaminium tetrafluoroborate N-oxide
(TCTU). Phosphonium salts include 7-azabenzotriazol-l-yl-N-OXy.
tris(pyrrolidino)phosphonium hexafluorophosphate (PyAOP) and benzotriazol-1-yl-N-

oxy-tris(pyrrolidino)phosphonijum hexafluorophosphate (PyBOP).
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10 enhances the devel opnent of a type | hel per T cel

response, interfering RNA anti-sense RNA | m ginod,
woi2bena7edom, an i nosi ne 5' nonophospat e dehydr ogeaaams2006/047620

i nhibitor, amantadi ne, and rimantadi ne. CGenera

Synt heti c Met hods The conpounds of this invention can

be prepared fromreadily available starting 15

mat erials using the followi ng general nethods and

procedures. It will be appreciated that where typica

or preferred process conditions (i.e., reaction

t enplee amideeformbtioestep Miyehe dAlLASd ¥ o 58%% %5 8 ﬁf such as
dim%@-.l X@nts, DI ASS Bes etc.) are given, ot her 6 0

coRdCIPame‘t apd gy alsodaciude es orgartie badesmck gt ed.
diisGpropylethylSasie @IEagndi tions may vary with the

particular reactants or solvent used, but such

C Or8HHehNS sKoRvs e - [0 €. Skill.ed in the i

art. 20 byS rout i néﬁggﬁ‘ﬁ]bgg}gi%#p%p‘a%se‘&ﬁh&‘?vmon Wq"ereA 1sa4-
subsipfpted ithiagelr3ry! axoupi Ri isthydeyesay ¥ni tandthagettek tdrhes ($Ppyrrolidine

ingt r { i rotectin r Qups be ]
nr.lgﬁggseg’satgﬂyz?{c‘)\{g%%b%@h% % rtar OF%%E?(?’UggFOL@}%@FéA Is reacted
w1tl\m§p‘rg@tq@rmmmb e Th?‘aniﬂe?ﬂ fextQouprilts I\fllbgﬁz%%{kﬁgrbonyl

S r unction royps as well as
o e 255} LR U Sttt o

ami¢mat-8i cul ar functional groups are well known in 25.the
art. For exanple, nunmerous protecting groups are
described in T. W GeeneSghéme1 M Wits, Protecting
G oups in Organic Synthesis, Third Edition, WIley, New
York, 1999, and references cited therein.
Fuggaper , the conpounds pf this inv?;a;m' ntain
one Ot chiral centeyg~ ~nccordingly, i i ed,
such conpoundls &an be_pLez.paLadio.L.i sol ated as pu e\>3QqH2
st er eoi soggr , i.e., as individual enanti orreri ors
di astereo 'Ps, or as stereoisoner- 71 WO 2007]870600
PCT/ US2006/ 047620 i
ched m xt€ures) ar cl uded

St er egi SOner s (R
vvith.i..%_ﬁ‘i@ﬂ,'scope of MhIyMnven nl ot her wi se

i ndi cated. Pure stereoi sénef gy riched m xtures)

may be prepared using, for exan‘pé e, optically active

starting materials or stereos&Bective reagents

o%/nhin he art. Alternatively, racem c m xtures
sne

wed |,- kn .
of é%‘l?%e §ratbesis of the comnounde df theiingentfomrwhere R? is an
acyaraitangy sabsidtedming lgkeh. CHLR chiral . .
4l espl %/én; agent s and the A E%Flﬂ%ggs ‘%r‘%?’ﬁ‘ ktegias 4p Scheme 1
and iy grdupel tor gning 3. g The erdicders carr ke cramied abit by kresting 2.1 with a

GOSRALREHCI DU BB QCEAU] £S 101 mine i
SOl 0B PRI R BSSLE) o e
next qqyiated withi the appropristelasy reegent aiitleky RC{OYDN 16 TOFRKKS Ahide 2.3,

=Y Leh.10 Cheni cal . | kee,
A ahin® B2 At B A pR v leorontile o

ched m'xi}ugs. Al'l _such

substituted amine 2.4.

Scheme 2
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Enka- Chente or Sigma (St. Louis, Mssouri, USA).

O hers may be prepared by procedures, or obvious
woud7farea@di ons t hereof, described in standard PeTAISe06047620
texts such as Fieser and Fieser's Reagents for

Organi c Synthesis, Volunmes 1-15 (John Wl ey and Sons,
1991), Rodd's Chem stry of Carbon Conpounds, Vol unes
1-5 and Suppl enentals 15 (El sevier Science Publishers,
1989), Organic Reactions, Volunes 1-40 (John WIley and
Sons, 1991), March's Advanced Organic Chem stry, (John
W | nd Sons, 40" Edition), an rock's wﬁ\y

ive ©rQ@anic nsf or i (VCH Publy shers

. &&W{@WT@H arting nate |N9L§{N o/‘"@
i nt er nedisat &s,0and conpounds of the inveéntfo n{y— be
i solated and piyified where appropefate usingz
conventional techniques such a O precipitatjon,
filtration, crystallizatio evapor at i on, l
istillation, and chrol graphy. Characterization of
k@ﬁ ounds be”per f or ned, usi convent i oral

t o R asgaby]me point,l ctrum,/ and
various otlhdrNsectyoscopi-d anal yses. Aclodaingl y—on
one enbodi ment? tRe®resent invention provitded & n®thod
for synthesi?®ng a conpound, stereoi soner, tzutoner,

or §l phar%euti cal ly acceptable salt of 25 Formula :
(1) qheme 3,shgwe the sy esipg h,qownpoppdgome(myentmev}mrﬂAis aS5-

: had _ . . ) ) _ _
e ST N Lo g8 IS11 ol 100
and &B) togethgr fm ﬁ.bgﬁzydgxxpaﬁrmn'yh gravpe Awmina .4 it-@avted vilth N-
5 ben%}ggg%cr??)c&}% %?tﬁétgc’l Lgﬁ'ogﬁg @@-@@Wi‘ggw‘f&%h {nqgs rl?aomide is
nexprauptedds agefry heatohisrackbumder Sufiki regutioni cdaditidna to fdim thiazole 3.3,
' t . . . . .
FunE o St B aminp sxop e depcribssh i S5YPmSA el Fethe substiuted

amines 3.4 and 3.5.

Scheme 3

Br Br

/[l‘{>_NH2 Z-Pro-OH IN\}—Q‘—(—N%O& >
S S H 0 0
3.2

31

B(OH), N Y
HZN—@ y E, sy_z_(o—‘:))_o’_@
2 3.3
. ~ ) >
I N\>—'}‘—(— N?;—o/_© R}-N—E :,/ I:s»‘;hi:{ o}_o/_<j>
RHN S H OO g H
10 3.4

3.5

The foregoing and other aspects of the present invention may be better understood

in connection with the following representative examples.
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1-carboxylic acid benzyl ester,
2- (4- phenyl -t hi azol - 2-yl car banoyl ) - pyrrol i di ne- 1-
woandrowydobc aci d phenyl ester, or PCT/US2006/047620

4- hydr oxy- 2- ( 5- net hyl - 4- phenyl - t hi azol - 2-yl car banoyl ) -

pyrrolidine-1-carboxylic acid tert-butyl ester. 10 A

variety of am de coupling reagents nmay be used to from

the am de bond, including the use of carbodiim des

such as N-N -di cycl ohexyl carbodiimde (DCC), NN -

di i sopropyl carbodiimde (D PCDl), and

1- et hyl = 3- (3' - di met hyl amigyeRp@RyExcar bodi i mi de

(EDCl). The carbodiim des nmay be used in conjunction
bbl\zl' ;;h%_ @}mltné{wsdmlsgt:g gf’?ll %ﬁﬁfz olm%he I@il(l%fl)g laBSlication, the following
W hy r o}(]y eertfgg%(ﬁ?% 1geqnypgs: )If nodefingd, the terms have their generally
accepteshineanings. hydr oxybenzotri azol e (O -HOBt). Am de

coupling reagents al so include am ni num and

phodtphori wmbspirges eagents.  Am nium salts incl ude

N- [ €di net kghaiert@) - | H 1, 2,'3-tri azol o[ 4, 5-b] pyri di ne-1 -

nyEtAhy#eni@i]sobgo lebis@iaanam ni um hexaf | uor ophosphat e

N-oMRd e= ( kdiyh ,yg&,h t4e Penzotriazol - |

DNIBOdi #etdinibdfsagbaRichy | ene] - N-met hyl met hanam ni um 20

hexafl uer %ﬂ%m e N oxide (HBTU), '

N-E.W.H-6- @Bﬂﬁﬁﬁk\ﬁé]%gtt riazol -1 -

yl) (i ret bydg@m no t hyl ene] - N- net hyl met hanam ni um
Imaqqa%l ' HCTU) ,
N[ ( mﬂ?%%fjﬁ%% FY 9%&@%2@&%&}%%%}9@@%%] -N-m
et hyl met hgpam : u btrg _?} ?Qﬂ?b‘l‘l I e hexaflyageplorptiag N-
ek 1 - orobenzotriazol -1 -

ﬁ@‘(;gi- Efet ?er?g e?rlé %él"&?é‘}qt?grﬁﬁ]ﬁ}ﬁyl met hanami ni um
tetrpf I=uoi or APECREAB de 25 (TCTU). Phosphonium salts

de. 7: aer'abe zotriazol -1-y1- N-oxy-
ri.s( pyr r?r)iil E’@“ﬁ § phosphoni um hexaf | uor ophosphat e

) and & otriazol -1 -yl - N

ris(BYERBEi di no) phosphoni um hexaf | uor ophosphat e
). lg lipl®007/ 070600 PCT/ US2006/ 047620 The
ForR&¥iseRctEsp nay be conducted in a pol ar

nt dtiehylamigenet hyl f or mani de (DMF) and may al so
E@d? drflyprpanstic 4dde such as dii sopropyl et hyl ani ne

- detrhydrafugiiows t he synthesis of the conpounds
e~i fbiadeyeschwmategphg a 4 5 substit ut ed

t hV&2oT - Xolumefvolwye R, i s hydrogen, V, W and T
to@‘&h‘érnﬁiomlita(S)-pyrrolidine ring, pis 0, and
Z-R together forma benzyl oxycarbonyl group. Brom de

1.1 is reacted w thGehraUPeecddRefq M amne 1.2. The
am ne is next coupled to N benzyl oxycarbonyl

Aonéduedfi(SpPyiroliding 2, P s | | ! d
0.4 g, E%‘&BMoﬁ‘ﬁ ﬁmfi}ﬁé}{,‘gs:ioog or mgﬂtnpﬁ‘é’llll ‘%2?“%‘2‘3%5%?%? @2%52249.27,

: 5,0.61 g, 1.6 mmol), and DIEA (0.4 mL, 0.05
mmol) in DMF (16 mL) was stirred at room temperature for 1 h to provide a2 0.10 mM

solutlon.‘ To each of the following amines was added 1 mL of this solution (0.10 mM) and
the reaction mixtures were stirred at room temperature overnight. The resulting mixtures

were. diluted with DMF (5 mL) and water (0.5mL) then purified by reverse phase HPLC to
furnish the corresponding products.
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(RR)Ym\ S (R2)R '~ Br 2NIKNH2 N ~-NHZ 1.1 0 1.2

(RR)m Z-Pro-OHN \~.N--~00C0 SH13 Scheme 2
wehaw7edee synthesis of the conpounds of the i RPCEMIS2ZMNI047620

where R2 is an acyam no or substituted am no group.

Starting material 2.1 is synthesized as in Schenme 1

and is reduced to am ne 2.2. The reduction can be

carried out by treating 2.1 with a 15 reagent such as

SnC12 in refluxing ethanol/ethyl acetate to form am ne

1.2. The amine is next acylated with the appropriate

acyl reagent such as REufel PiRefaFeBthe am de 2. 3.
Al ternatively, amne 2.2 can be reacted with an

iS HOSIt 1 b S0 . AL =.
opmesser ey B SNSRI SASAB PV - i
03550 # mm B‘ﬁ@éguf’g A S8R 0.5 o1 6 rnmsl)wmi DIEA (0.92m2., 0.05
mmoi)l\In/DI(/IFF(QU nﬁ'L) whs ﬁhlféd' Qrﬂu&g 2 geé{tﬁ% ®9 B b rtr% B%Va(ée %p%m mM

2.4 Schene 3 shows the synt he ¢co
solyfioa. A ash P%ﬁhemn@s desmsbeal i-the ﬁﬂhimhgt&cdmﬂmmﬁd added!] mL of

this @86R#idN (Y O7Wml@ﬁ% t &t es t iRdd gtorloiogli tré%perature
AR bRl dors

ring, 0,

OVeﬁ’éﬁﬂng& yfz,sa}tbmmxngwupre ahrhutada vﬁth]DW (sgaa%t) afd \ooaté} (bl 581L) then
t roline r
pun?gg ﬁ»}br Aris Q%R%Q%bl%;g gVBﬁg alé $ espond1 g prodoucts

General Procedure C

A mixture of (S)-Pyrrolidine-1,2-dicarboxylic acid 1-benzyl ester (F.W. = 249.27,
0.15 g, 0.6 mmol), HATU (F.W. = 380.25, 0.209 g, 0.55 mmol), and DIEA (0.1 mL, 0.76
mmol) in DMF (5 mL) was stirred at room temperature for 1 h.. This mixture had to be
prepared each time for the reactions of the amines described in the following Examples.
The individual mixtures were stirred at room temperature for 20 h., then filtered and
separated by reverse phase HPLC (20-100% of buffer B; buffer A: water containing 0.1%
TFA; buffer B: MeCN containing 0.1%TFA). The combined fraction was evaporated to
dryness to furnish the desired products.

General Procedure D

2-[4-(4-amino-phenyl)-thiazol-2-ylcarbamoyl] -pyrrolidine-1-carboxylic acid
benzyl ester (compound 5050, 38 mg, 0.092 mmol) was dissolved in 3.5 mL of methylene
chloride. To this solution was added triethylamine (12.8 pL, 0.092 mmol). To this
solution at 0°C, were added sulfonyl chlorides (1 equivalent) described in the following
Examples. Reaction mixtures were brought to room temperature and stirred until
completion. Reaction mixtures were quenched using water and evaporated. The residues
were redissolved in 5 mL of DMF and water (0.5 mL) and purified using reverse phase
HPLC to furnish the corresponding products.

General Procedure E

2-[4-(4-amino.-phenyl)—thiazol-2-ylcarbamoyl]-pyrrolidine-1 -carboxylic acid
benzyl ester (Compound 5001, 39 mg, 0.092 mmol) was dissolved in 3 mL of dry
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next coupled to an aryl boronic acid under Suzuki

' nditions to formthiazole 3. 3. . .
Wréggtg(;7gnr;alciozati on of the am no group as descr POBMS20V6/047620
Schenme 2 gives the substituted amnes 3.4 and 3. 5i—| 0
Scheme 3 N Z-Pro-OH NN --NH2 \N ~-O Br S Br S'
0 3.13.2 B(OH)2 NH2N 1 \~-N-N-O S H 00 H2N ~H
333N S NNOR~f SSN i ~-NHO O RHNHO O O

10 / 3.4 3.5 The foregoing and other aspects of the
resent. i nvention nmay be better understood in

metayiene ehiovidewiTorthistselftiohl vaw diided eRSBSBRLAL nE\LQE%ﬁIT‘?QBbS Simol).

S p R A U M
addedq eR?éa;jtﬂon\n]ingreﬁbzbfefES_}ﬂrﬂfgi EQPE% Wﬂ% atvsg lqu%’é‘c’%hgg using water, and
eva]g)g%félflg ﬁﬁv rclasf&%%né%{ng%u% S{Yﬁ'rﬁ ggptegtwﬁth:l}&ﬂﬁéﬁgﬁ% agds watdf(6.5 mL) and
et B SRR A
Equivalents F.W = Ferdla pigcdiiire F

2-[4-(2-Chloro-phenyl) -thiazol-2-ylcarbamoyl]-pyrrolidine-1 -carboxylic acid
benzyl ester (Compound 5106, 0.55 mmol, 0.25g) and HATU (0.55 mmol, 0.21g) were
combined in 16 mL of DMF. To this solution wad added DIEA (0.6 mmol, 0.13 mL).
This solution was stirred at room temperature for 2 hours. 4 mL of this solution was then
added to the amines described in the following examples. The resulting mixture was
stirred at room temperature overnight and purified using reverse phase HPLC to yield the

desired product.
General Procedure G

A mixture of Z-Pro-OH (O.Q6g, 3.84 mmol), HATU (1 .46g, 3.84 mmol), and DIEA
(0.094mL, 5.4 mmol) in DMF (30 mL) was stirred at room temperature for 1 hour. 1 or 2
mL of this solution was added to the amines described in the following Examples and
reaction mixtures stirred at room temperature overnight. The resulting mixtures were
diluted with DMF (5mL) and water (0.5 mL) and purified using reverse phase HPLC to
furnish the corresponding products.

General Procedure H

2-[4-(4-amino-phenyl)-thiazol-2-ylcarbamoyl]-pyrrolidine—1-carboxylic acid
benzyl ester (Compound 5050, 39 mg, 0.092 mmol) was dissolved in 3 mL of dry
methylene chloride. To this solution was added triethylamine (12.8 pL, 0.092 mmol).
This solution was brought to 0°C and 1 equivalent of the appropriate acyl chloride
described in the following Examples was added. Reaction mixtures were stirred at 0°C for
20 minutes, quenched using water, and evaporated. The resulting mixtures were diluted
with DMF (SmL) and water (0.5 mL) and purified using reverse phase HPLC to furnish .

the corresponding products.
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g = gram HATU = _ - I

N-[ (di met hyl am no)-1H1, 2, 3-tri azol o[ 4, 5-b] pyri di ne-1 -
wolhnetinydoene] - N- met hyl met hanami ni um hexaf | uor optwAsb@b®47620

N- oxide HPLC = high pressure |iquid chromatography

KOAc = potassiumacetate L = liter MOCN = B

acetonitrile ng = mlligram nL = mlliliter mol =

millinole MS = mass spectrum TEA = triethylam ne

TFA = trifluoroacetic acid THE = tetrahydrofuran TLC

= thin [ayer chromatography v/v = volune/volunme laL =

mcroliter 5 CGeneral 1 Xt ure of
(S)-Pyrrolidine-1, 2- d.cgé\'%gggg{‘?“c?ﬁgf?g] 1- benzyl ester

S0 aa 0 oyt T a2 o RS olipneyCpbonytic acia

be"ﬂﬁxﬂ'sser (Ercinle $360:369 188 Sainoiearyhboronbamdié (Re1ea). FEP(Ph):L (5
| i solution. To eac .
e e o Qi a e R a2 30 W e eGihhegiva o 70°C
overnight o Thayjesulting mixgure mtﬁr:mned?ﬁ&hwrm‘iﬁ&?ﬁ@d rﬁhﬁ?(ftiicfg}é &dverse phase
i ght . e resultin

e PR ltef R et A ger ol P15, B Busfanan Mec
contgining 04 dTHA). Meenabiphbfectidnliad &apbiid SUrlH&s to furnish the

C Ol ndi ng products. 76 WO 2007/ 070600
dem%%#?@%ow 047620 Ceneral Procedure B A m xture of

(S)-Pyrrolidine-1,2-djcar bo>l<)yl ic acid 1-benzyl ester

(F. W =249.27, 0.35 genaral PraegdurefaTy (F. W =

. 0. n k4 ol ), and DIEA (0.4 ni, 0.05 .
?rrsm. %%Iltﬁ eﬁs?—%éﬁé'a%g’é’)'@ﬁnw)éala&t’l'&'d’é‘?ﬁfb@ﬁ@ﬁﬂ'@B’Uphdme-l-
carbbxyliclacid benzyt esteAEC s Porthd% 1M Example 114, 0.05 g, 0.12 mmol) with
different acyl chlorides and TEA (0.018 mL) in dichloromethane (3 mlL) was stirred at 0°

C for 20 min. then was quenched with water. The mixture was concentrated in vaciio and

the resulting residue was dissolved in DMF (5 mL) and water (0.5 mL) then puriﬁéd by
reverse phase prep. LC/MS to furnish the corresponding desired product.

General Procedure 3A
4-(2-Amino-thiazol-4-yl)-benzoic acid

Thiourea (0.47g, 6.2 mmol) and NaOAc (1.5g, 6.2 mmol) were combined in 35 mL
of ethanol. To this suspension was added 4-(2-bromo-acetyl)-benzoic acid (1.5g,6.2
mmol). The reaction mixture was stirred at room temperature overnight. It was

evaporated to dryness and used in the next step without any further purification. MS:
221.0 (M+HY)

2-[4-(4-carboxy-phenyl)-thiazol-Z-ylcarbamoyl]-pyrrolidine-l-carboxylic acid benzyl

ester

Z-ProOH (0.56g, 2.2 mmol) and HATU (2.2 mmol, 0.83g) were combined in 35
mL of DMF. To this solution was added DIEA. (2.4 mmol, 0.42 mL). This solution was
stirred at room temperature for 1 hr. 4-(2-Amino-thiazol-4-yl)-benzoic acid (2.2 mmol,

0.5g) was then added to the solution. The reaction mixture was stirred at 70 °C overnight,

79



10

15

20

25

5 solution. To each of the am nes described in the
foll ow ng Exanples was added 1 nL of this solution
wOQo@M0oaed) and the reaction m xtures were sti PCEASA06/047620
roomtenperature overnight. The resulting m xtures
were diluted with DMF (5 nL) and water (0.5nL) then
purified by reverse phase HPLC to furnish the
correspondi ng products. CGeneral Procedure C 10 A
m xture of (S)-Pyrrolidine-1,2-dicarboxylic acid
1- benzyl ester (F.W = 249.27, 0.15 g, 0.6 mmol),
It WdABth(gﬁth@n'Bf’dﬂap%'i;atuﬁé é}QigthGn e@ap%'i_’atg@%a g RlEBude was

was s rred at room

, mmol) in
p“r{fg‘f?ﬂ'?f%‘iﬂ'%rsﬂwasf LCTtM§ 2)(1 Fhdd to be prepared
2 [‘fﬁ‘gﬁrtl nme, for, the reactions of the am nes described in

Yrhstifpieg-sarhamoyk-phernyly-thisdpl,2 glearbamayliperrotidine-1-

caer?‘li’@ﬂ:l@l})eﬁ AAestegnperature for 20 h., then filtered
15 separated by reverse phase HPLC (20- 100% of

Dufd-p1-(Boalt Do) 1652 91'%5%&@9} Byrfoliind Tdarboxylic acid

liffer cont a| ni ng

Seter 6% Sarmel, §PSeh eed HAoTU 0. yhesmot, 0.7 1g) Wesb céMbined in 16 mL

°“M' F R e AR I POB Wl Bty ) Thimsotpion was

stlrrﬁ@ a‘; Qo mmaturmfw @ arbehmi oiélhiﬁohﬁtt&ﬂ%@;ﬂﬂﬁn%@é&l to each of .

di L
the éﬁ"ﬁ% ene C {ﬂogr?1 %&%%8 o] gm\é%cfﬂittr%ﬂ‘ %@emwvemlgm They

were dllebﬁwlﬂtﬂ)hﬁ" (it 2o 80 ImL Bnd Parifi®®hsing & ek shass PIpI I ON
at 0C, were added sul fonyl chlorides (1 equivalent)

descri bed in the fol |l@Gwmégl PEscdure3B Reaction
m xtures were brought to roomtenperature and stirred

un tHyIrrollquaI-ehnb@myhct?eﬁdt[4qm-c%%b%ﬁ§-gﬂﬁiaﬁlog'%%ﬂ&lﬂﬁfi thiazol-2-yl1]-
. e residues
il et atoeRires S 08 o e e spependad jn Gml. of dry DCM.
To thls rsuﬁpd@@dﬁ&bdk@.d’d@& &Ry RIARE0.0hE 6.96 ﬁrH‘ﬁE'f%S ILI“hfgqs%spension was
8'%&0 tﬂg products. General Priocedur e
coolg 04 ag% OARIHEPEIALE AE %@udezowm@uo@amﬁ: {L.pypquiv) iras added.
Read”tﬁ‘m ﬂmxtﬁl%E Wétiﬁecﬁ&t' (oc ?lem i@%ﬂgﬁgrgzgyg Oyng\blzo

39 0.092 mmol ) was dissol ve

Orgmwyevwewomd wsbddse) Evyiedahe demre,m moduadil ori de. To
this solution was added triethylamne (12.8 L, 0.092
mmol ). This sol uti ofenesaldPmegdorde 3COC and |
equi val ent of the appropriate acyl chloride was
ad detrrompdictacish(02 rinuelp vandissob/ed im MBS &L )Y and t2fted with

r egu? ﬁngﬁe%@%gs Wédpg2 %‘aﬁ,ﬁfd Hﬁg\ﬁ% Eﬁgp%%ﬁg)m’é'ﬁﬁs Then 1-[4-
(2-Amtl<e1th1€1@)154 -plyphanyl] etipmohé (e, 5 1ghg) %raaaecDM&e'ﬁk%re
tirredCat AU sttgthe gorres odlﬂjglpro ducts. ner al
stirreg at ambient temperature ove ¢ 1eaction was cooled, filtered and the
solvents removed. The resulting mixture was redissolved in 5 ml of 90% DMF, 10% water

with 0.1% TFA and purified by reverse phase HPLC to give the product.
General Procedure 3D

A mixture of (8)-2-[4-(4-Amino-pheny!)-thiazol-2-ylcarbamoyl]-pyrrolidine-1-
carboxylic acid benzyl ester (Compound 5050, Example 50, 0.050 g, 0.12 mmol), glacial
acetic acid (0.04 mL, 0.71 mmol), NaBH;CN (0.021 g, 0.33 mmol), and an aldehyde in

MeOH (3 mL) was stirred at room temperature overnight. The mixture was concentrated
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2-[4-(2-Chl oro- phenyl ) -thi azol -2-yl car banmoyl ] -pyrrolid

i ne-1 -carboxylic acid benzyl ester (Conpound 5106,
wO0.2867/0mo@b, 0. 25g) and HATU (0.55 mmol, 0.21Q) POEMUS2006/047620

conbined in 16 nL of DWMF. To this solution wad added

DIEA (0.6 nmmol, 0.13 nL). 10 This solution was stirred

at roomtenperature for 2 hours. 4 nL of this solution

was then added to the am nes described in the

foll owi ng exanples. The resulting m xture was stirred

at room tenperature overnight and purified using

in vagupdp givetheseuddirGdod. Puelikatdieor ﬁl%%&ﬁc%dprgg%gc Y
I 2 X Gugrse phase
HPL?Q@%N@%E?% ﬁggon&émﬁ{n%mﬂpdu%d 5 EA?E' op

(0.094nL, 5.4 mol) i §]30 n) was stirred at room
t enper at ure for 1 hodrenerabProredyredE thi s sol ution-
s described in the foll ow ng

) Ezamﬂﬂ esrea €2 t($ %58‘9"9 laﬁPl)@'l)’ll%b@ﬁ%rl)-emrrahdmedncarboxyhc acid
e om0 o 4 L5 o a2

o, I P
hq d Heé dr@g) AR IIlIIQGlIt)ONzBICf(Dd’ (ats qu; BenL) was degassed and
tabior e faR r
i pi; Smb‘ﬁ‘%gm PR a1inE SRR wits el SoPsentipredo padipurified
y rel){g se ebgy;qq 2051108 obbuifer Beinifesr A: Gomep@diﬁmﬁﬂx%(b 138 TFA;

bufféFB: MeCRZcdh i Iggﬁi Tﬁﬁfﬂlﬁ‘g@%ﬁ*}wa g{{kgﬁé wgé geaporated to dryness

met h%ﬁene C
to fupnishethe pomesprndiigingermed2i92 Mol ). 25 Thi's sol ution
was brought to O0C and 1 equivalent of the appropriate

ache dreroredintes Wemnlxied dwtlﬂacida:@ui Nabary ? lnEII ﬁ ‘?@BX‘B%
T i0 re stirred at
HFﬂﬂ@ﬁﬂ{eO?@ 3%5 1 %e‘g}“ﬁ Froom{EmporbEe é‘pxe&jh The reaction

o

m'nutes, quené
mixtyres wets llﬂ}ltﬂ!ﬂlléd] weéth I\I\HTEQCH cbhde@rated oM al(cﬁ@rgd %ﬁ;&e the

d r 5 m) and purlfl ed using reverse ase
esu%‘?’ﬁl‘r’él °sh the correspondi ng products. 78 WD
2007/ 070600 PCT/ US2006/ 047620 Ceneral Procedure J A
m' xture of General Procedure 3F

5 bronn yl car banmoyl ) - pyrrol i di ne-| -carbox
yI i cmg‘ s °f1t§g$f§;zlg'(ésf€aébo¥>enh¢mlbﬂWOla -@6rbgmof11§5 rrolidine-1-

carboryld Acid desrylegfes d ¥
- sg%é acxnd MNiay 1%t [’Eﬁ‘?’@p afld b]IEzl\ @8%4 miLS k/e()%l—'ln%”fb ([?1\4&3@ 0 mL)
d atropmy femnseatbiesdior & hm@e armn@wns nged arferhs mhbh RSixture

was stiiréd &oﬁ@&rﬁﬂeﬂtﬁfegﬁ %gﬂ ‘ggé}ers t%qland R ﬁ# lgffd )A(lth DMF (5

mL) a%gver se phase
eter@nimal hihsn P@rlfleé/d)i" Féverinpliae I-B’L(D/&Cf’&mi‘éﬁ m@écméggondmg
produé. 1 TFA). The conbined fraction was evaporated to
dryness to furnish the desired product.

General Procedure 3G

A mixture of (S)-2-[5-(3- Carboxy-phenyl)-thiazol-2-ylcarbamoyl]-pyrrohdme-1-
carboxylic acid benzyl ester (Compound 5304, Example 304, 0.02 g, 0.04 mmol), HATU
(0.033 g, 0.09 mmol)), and DIEA (0.04 mL, 0.05 mmol) in DMF (2.0 mL) was stirred at
room temperature for 1 h. The amine was added and the reaction mixture was stirred at

room temperature for 20 h. The resulting mixture was punﬁed by reverse phase prep.

" HPLC to furnish the product.

81



10

15

20

25

General Procedure K 10 A mi xture of

(S)-2-[5-(3-am no-phenyl)-thiazol -2-yl carbanoyl ] -pyrro
woi2eb7veedos car boxyl i c acid benzyl ester (Conporad/UuSidé/047620

Exanpl e 114, 0.05 g, 0.12 nmol) with different acyl

chl orides and TEA (0.018 nlL) in dichl oronethane (3 ni)

was stirred at 0 Cfor 20 mn. -then was quenched

with water. The m xture was concentrated in vaciuo and

the resulting residue was dissolved in DV (5 nL) and

water (0.5 nL) then purified by 15 reverse phase prep.

LG/ M5 to furnish the GenétPepeidiG3gfi red product.
General Procedure 3A 4-(2-Am no-thiazol-4-yl)- benzoi c

aci é mbitoter &4 S)-0-[47G - Afido-BHEH)- sk D MO arbderdd Sefolidine-1-
spyrro tdine-1

carl:ggl]glﬁé ﬁé‘%&f;ﬂﬁﬁlﬁ%i@&i&ﬁh&og&d gb%gmgég; I?;)O B2tz 00.07 &lﬁhdl) glacial
acet((il.adi@ (0.63 ZnI2 (i) NaBHEN (Q)etﬁtﬁl'é) ?t g%cﬁacfb\/\%ﬁgﬁ rl{lg\deOH ]

mL room t enperat ure over ni ght
%W%Ségéedaﬂ*do%é@npﬁraﬂﬁe onenvight: Blpe mii ttrevasEohcb i AB& in vacuo to

iveptie chideHrb @it
© l’éd‘ff (4 car bct)xp-ﬁrlﬁenyi )< tthl azcﬂ)epfo?/lfcégyﬁﬁ\‘ﬁ% Phasg HRLG
(€ 43Q); the paedwitdbenzyl ester 25 Z-ProCH

(0. 564, 2 2 mmol ) and HATU (2.2 mmol, 0.83g) were

conbined in 35 nlL of GEMral Peoédduse 30! Uti on was added
S DIEA (2.4 mmol, 0.42 nL). This-solution was stirred
(8)-Byrrply mel'%ﬂpeb‘myl!lcewid)[4-(4-Eyclopropylcarbamogl-phenyl) thiazol-2-yl]-
amide ( 2- Am no-t hi azol -4-yl)-benzoic acid

O Sg) was then added to the sol ution. The reaction

70 C night. 79
2007/ 0,%%3803 @&?, %5@0@%‘?‘8&%% %afn%*é?hsmdwnaqu& -ylsarbamoy!]-
pyrrqlmp%ﬂ macbca:yhnactdtenbwaagéﬂbeﬂprﬁn&i By’ﬂﬁ%‘scamy“%s?é YWE3 g, 0.20
I\lg eg) reve hase HPLC. .17 >
Cm 1c orome ane 5 mL) was stirred at room temperature for 2
h.. Thé{lﬁxt(.lﬁewasu&)ﬁeht b8 Ang A | ca
hydrs33mmy! | tpyé&mé)l ne-i - Egﬁﬁ V;R{?%B%?g}l ﬁ’éﬁg‘q’ras §’¥‘(¥?md to the
4 ré° oride sal MSO- ~ds) 8 (ppm) 12.95 (s, 1 H), 10.0- 998(m IH) 8.89-
885 fnl B028 a8 37, BRI de-§ B 3605 1B WP BRIRYY H1 DI S0hs (m,

rboxy C aci
H), gbgég%:‘ @ B BA4-8. 375 myriot), mm@)z (merser-x);zmcrtz;.ogdu(ﬁ1 h@q) MS:
392,91 (MefrHDM-. Tothls sol ution wad added DI EA (0.6
0.13 nL). This solution vvas stirred at room

t eTPL ki€ of &)- 3 of. thi | utj on was
" W? en added 9523%’ Jb@ifdﬂ Xfé% ac“i’ﬁés( ié’(I?f ?Ryfcarbamoyl-
P °nﬂ hg;a%%@ Wé‘ﬁ@lldc (0. oﬁg Qa@9 nmmi) mmema@aurf AL 'il{‘ﬂﬂmarorgethane
3m and purif
( U)SI n é@é%&@e&{&‘lrgéeg I&B‘X%W@%%W Cedging tosom temperature
and was st:rred for 1h then concentrated in vacuo to give the corresponding crude
products‘ Purification of the crude products by silica gel (MeOH/DCM) furnished the

desired products.
General Procedure 3J

A mixture of (S)-Pyrrolidine-2-carboxylic acid [4-(4-cyclopropylcarbamoyl-
phenyl)-thiazol-2-y1]-amide (General Procedure 31, 0.040 g, 0.09 mmol), glacial acetic
acid (0.04 mL, 0.71mmol), NaBH;CN (0.015 g, 0.23 mmol), and an aldehyde in MeOH

(3 mL) was stirred at room temperature overnight. The mixture was concentrated in vacuo
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Pyrrolidine-2-carboxylic acid

[4-(4-cycl opropyl - car banoyl - phenyl ) -t hi azol - 2-yl ] -
wama®7¢d@ener al Procedure 31, 100 ng, 0.28 mMmDPLT/USA®6/047620

suspended in 6 nL of dry DCM To this suspension was

added triethylamne (0.05 m, 0.36 muol). This

suspensi on was 15 cooled to O C and the appropriate

acyl chloride or chloroformate (1.1 equiv) was added.

Reaction m xtures were stirred at 0 C for 30 m nutes

and then quenched using H2O  Organic |ayer was
to divOtRiead [ e roducts.

gGener al Pe?%}gggﬁr Z‘dlg%ﬁ%\wc’fg%ﬁth%%&ge é\ijo qf gy 3CYFREH Bhagg dIPLC
(C%%z@ééumwhmﬂw(@nﬂspowug prcehmd with 20 HATU (1.1

eq. 83.6 ng) and DIEA (2.2 eq, 76 L) and stirred for

15 m nut es. Then 1-[ 4- Example 1

e S e S L B P15 by

t enper at ur e over ni ghtesteF€onfciid PHO0PS cool ed,
filtered and the solvents renoved. The resulti ng

m mepgrewa(Q 3ied. $8mh\tbdmtlr$o&ui’d ac¥htat® 09 3406 e% combined

TFA fied b HPL
in 3ol o ity bl OB e Yt ot omsont 5 -y
etha@S)le _L.D4- 4( ﬂnﬁﬂleORl@B&[BH thixitieAs N stiziod! ﬁ?&&ﬂ%hlga@%% 896m1 ght.

|i.di ne- | - carboxyllc aci d benzyl ester

Rea&t)x(mué wa%ew@raéed t9 drynessdp ylelg HeSinitro-phesyl)ahinedld?-ylamine,

whi¢0wa$ usda inGhd Aekrsalp 3 )
1and aﬁ al léllehydté in Wb%ﬁw%ﬂ\é%&g%ﬁl?%dﬁ%%g OngMJrHF)'

t t rat ed
sér%\?;%gcgfl 09%600 PCT/ bszom% 5;%35"\@?%%13% 3 e{rgc‘g‘?‘%’e‘l in 30
87 Buitieelutipn was iadded DEEA(L.S b, mdanm OUHftsolution was
stlrr@d/ at RVE] &ﬁ]p@%ﬁx% }_“Plhg'uﬂ Gr3 ik :s_glo 18f s Iaagiggzl Ag] hitee-phenyl)-

thi correspon | é]4p ucts Genera
1azg-2-ylamine (0. 1 mmol). Reaction mixture was stirred at room tem erature

over)?}lélh?: 2&1}9 gﬁd&%ﬁéﬁh \3asy &r?%@g%g gsedl’éggﬁilr}bgr?gg 2-[4-(3-
Nitrgrph&ay iy thigzd2- ydnmlb)amo@rl]yﬂ)yrhﬂfcﬁﬁé ¢- @m&alé%%clmmyl ester. MS:

4 (60 n MeOH (9
453. Eqﬁﬁaﬁ]s dc(agassr,rg)d alnd heat ((ad to reflux overnight.
Th filt d trated d
pus?p BT el B % s irorpieey D abiozobsoiearbunedi-pBrmolidine. 1

carb@qsflfcaxmd\ben@l esteionid aisu1oa B 30 MITEA:1 nublebr BioMNAc. To
nt ainin The conbi ned fraction was

this g0 Fls ‘A’P%gd‘{ééj%}%ﬁhbé?&é ? Bunel).nResctionenixeunesvgsdrediedginder
refluk Toes Hgdxlﬁgta‘f}l&r STl’ﬁf%ré fbta@fi&‘? ghi?ﬁﬁw%%f:&qﬂ%ﬁ_&%memtum and
evap?x%xezio t was ma_qlssgh‘(pdslp,l?rtp@gp @60 myghandewpshed using a8y, -
Orgaﬁflﬁpﬂa@é‘ﬂa& Wdlathd, W AVhES ug‘@ﬁﬁrﬂl@ %BP %!/z{tg eg Vx\%ﬁ/tggor]éte'ﬁ to drymess to

concentrated i n vacuo an
give Compound 5001. MS: 422.1 (M+H"). -

Example 2
2-(4-Benzo-5-yl-thiazol-z-ylcarbamoyl)-pyrrolidine-l-carboxylic acid benzyl ester -
(Compound 5002)

Using General Procedure G from 10 mg of 4-Benzo[1,2]dioxol-5-yl-thiazol-2-
ylamine in 1 mL of solution, MS: 452.0 (M+H").
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desired products. 15 General Procedure 3F A m xture of
(S)-2-[5-(4-Carboxy-phenyl)-thiazol -2-yl car banoyl ] - pyr
woabi7dire@e | - carboxylic acid benzyl ester, HACTUS2006/047620
DIEA (0.04 niL, 0.05 mml) in DM (2.0 nL) was stirred
at roomtenperature for 1 h. The am ne was added and
the reaction m xture was stirred at room tenperature
for 20 h. The resulting m xture was diluted with DV
(5 20 nm.) and water (0.5nL) then purified by reverse
phase HPLC to furnish the correspondi ng product
General Procedure 3G A m xture lof
&o&‘rz [ 5- (3- Car boxy- pheny Raalint ?ol 2-yl car banoyl ] - pyr

Ehmlﬁhnazal-amlyanbammppﬁmwm@ﬂcafb&ﬁqmm Benzyl ester
5304, Exarpl e 304, 0.07.4 OWI) HATU 25 (0. 033
g, 0.09 mml)), andDI PEP‘UH' OSmmI)inDl\/F
(2. rned ture for | The
(2 S KB B, G 0 SR Bt Do 2 .
5  of selutionodMiS t436Gpe(de-He for 20 h. The resulting nixture

was purified by reverse phase prep. HPLC to furnish
t he product. 81 WD 2007/ OEQEQQHPQ;T/ US2006/ 047620

P 3H A t
ER G g il Sylangngﬂ‘yfepﬁiﬁmwyynmmm-pyp-;mme-l-

lidine-1- cagdibsyylicad@ininlenayd q?ﬁ};{f 4ynd 5001,
Exanmpl e 1, 0030%,007%10 racg? ace |caC|d

( 0.Uk3ngrGenemaDPoce N8I G 0. lq;ﬂﬁeﬁ'xang@gitf&?}g%%porm. MS: 579.1

10 (M4 ehyde in MeOH (2 5 nL) was stirre
erature overnight. The m xture was concentrated in

vacuo to give the crude product. Purification of the
crude product by reverse Eﬁ@@@kHPLC ( CH3CN H20)

2- Eg%i??ﬁ'??ﬁsn'gf fy¥ir i o)@fé%ryg-th?i?ﬁ %dylcarbamoyl} -pyrrolidine-1-

[4 ( 4- cycl oprsbyxdierdsidibghzylestey|(Conipnanal 5(msyl] 10
de A m xture of

s Ising GeneralBroresivre Gyfromr maxdfwmmﬁlbktﬁmb}-fﬂ Fhenyl]-
s b o e o S

and TFA (5 nL) in dlchloggnethﬁqi (5 nm) was stirred
at roomtenperature for e m xture was

2- [4daf@gﬂgp3u?uemttouyl-ﬁdma) ;gliei@l]taﬂﬁaiblﬂm hrwm%igﬁmhdme-l-
converte ochl or | Sa
6 (ppm) 12. ggﬁ?‘gﬁ? a,g,{cfj Bixbzyéegeg%m;ﬂpggnﬂ)SOOQ)sg 8. 85
4 ifng}%eéqe?alﬁg%ﬁr g{q%n,yb_% gL qﬁcyglopental(lerrl:arbo@] chlorlde MS:

20 519.2 (M+HY.

Example 7
2-[4-(2-0xo-2H-chromen-3-yl)-thiazol—Z—ylcarbamoyl]-pyrrolidine—l-carboxylic acid
benzyl ester (Compound 5007)

Using General Procedure G from 10 mg of 3-(2-amino-thiazol-4-yl)-chromen-2-
25  onein 1 mL of solution. MS: 476.0 (M+H™.
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H), 2.97-2.83 (m | H), 2.44-2.37 (m 1 H, 2.06-1.92

(m 3 H, 0.73-0.56 (m 4 H; Ms: 392.91 (MtH+). To a
woizsanresoof (S)-pyrrolidi ne-2-carboxylic acid PCT/US2006/047620

[4-(4-cycl opropyl car banoyl - 20

phenyl ) -t hi azol -2-yl]-am de (0.04g, 0.09 mmol) and TEA

(0.007 nmL) in dichloronethane (3 nlL) was added acyl

chlorides. The m xture was allowed to warmto room

tenperature and was stirred for I h then concentrated

in vacua to give the correspondi ng crude products.

Purification of the crudeﬁg&gﬁﬂg by silica gel

(MeOH DCM_ furni shed the esired products. 25 Genera
21ifdSatitriocplenyl)-thiszalr 2y lsarkapopipyrrolidine-12ebokphy hiid benzyl

acid [4-(4-cycl opropy, r | -
phenyl ) -t hi azol - 2- yl]é-sge%(?é%léeuﬁedr%qo%r ocedure 31,

0. Ml ) laci cetj cid, (0.04 nL

0 %%?rg S&C@EE{]- m_r(eogdﬁogh gb ngg(é%h-ﬁ—ﬁt)ro-pg lgﬁuazo’l-}ylamine in
5 1 m}ofsolwioni MSe¢H.1 (B+H'). was stirred at room

tenperature overnight. The m xture was concentrated in

vacuo 82 WO 2007/ 070600 PEkaAbip@06/ 047620 to give the

kpderproduct . Purification of the crude products by
HE @? §§°b§hq%‘§%"¥ﬁﬁ&l'§1°eﬂ%e&ﬂ%yo wran-2dthingol-2-yleatbamoyl]-
cor r es gondtoldinRr BB okyliEsei@bénzyl ester (Compound 500?) .'
2-[4-(3-An1no-phenyl)-thlazoI-2-y|carbanDyP]-pyrro I d

ne-UsingGonenal Peoceding Germy 0 nfy 655- _-M@Qﬁ%gl-?%%ésobutyl-&
To ’

XU

Thiourea (0.3 , .4.1 mml) and sodi um acet ate

10 meﬂ%ﬁé‘gﬁ%‘g‘r’j 'é‘oglﬁﬁ’bil el of selugion. MS;1486:3/(Mit-Hahol .
thi s suspensi on was added_2-bronp-I|-(3-nitro-phenyl)-
et hanone (1.0g, 4.1 mmol )Exampletilon ni xture was

2-[st(srfrlﬁciyn{1,s,‘wnxhameg-@lymﬂfa%&?f-miﬂﬂh-zl-%ﬁgﬁﬁdd?ﬁ]-pyrrolidine-l-

m xture was evaporated to dryness toy

4- ( 3- ni t r o- ptaeRyKylic agid henzyl estenrGrappdindiOLH was
usi?,in t he next step w thout aqy further

puri g Sengal Prasedurs G fropnidmg, of 42(Ppheroit[ {3, Hgxadsazbb-2-

SR e v TR L L R e R

8.8 mml ). This solutionPM; ti,rred at room
tenperature for 1 hour. ToO ?Hyéléolution was added

%13-6t-Rrepexyynbenyl)-thiamok2-ylcatbynayl]Asy reolidine 1 lafboylic acid
Reaction m xture irr at_roo erature 15
overni ght. The crEgézﬁ%?g?ﬁgwqﬂggnﬁg$éfﬂgd usi ng
re iel g, 2-[4-(3- )
N L PRECBRARRIGEEAL R BB (0, Pelak A proppry phanyfyhizeoti2-
20 ylamfinsip | mLaef shlutéorz yMSe 4662 (MMBL"). 453. 1 (M-H+) . 500 ng

(1.1 mol ) of
2-[4-(3-N tro-phenyl)-thiExaaple12! car banoyl ] - pyrrol i di

2-rl§-'(h,'3-Dichloro-benzyl)-thiazol-z-ylcarbamoyl]-pyrrolidine-l-carboxylic acid
benzyl ester (Compound 5012)

Using General Procedure G from 10 mg of 5-(2,3-dichloro-benzyl)-thiazol-2-
25  ylamine in | mL of solution. MS: 490.0 (M+H").
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carboxylic acid benzyl ester was dissolved in 30 nL of
1:1 mxture of EtOH/ EtOAc. To 20 this solution was
weadaed7Grnel2 (0.87g, 3.9 mmol). Reaction m Xt UPETWE2006/047620
heat ed under reflux for 5 hours. After 5 hours
reaction m xture was cooled to roomtenperature and
evaporated. It was redissolved in EtQAc (150 nL) and
washed using sat. K2CQ03. - . Oganic phase was
i sol ated, washed using brine and water and evapor at ed
to dryness to give Conpound 5001. M5 422.1 (M-H+).
25 Exanple 2
2-%4-_Benzo- 5-yl -t hiazol - Zl?ﬁlgg;eblasrmyl )-pyrrolidine-I-c
2- sk b Bipethylamiieo-phanyl)-tbszel-2-ylGomamayl]- 5a3)idisd-Dgarboxylic acid

General Procedure rom. 10

o; 4-Benzo[ 1, 2] di 'oxl(%'{zg?fﬁtg'f ﬁg‘%gga‘\’é‘);% ?8 |02 (1) .

gc_ﬁgis-g%%@ﬂgﬁ%}gl)-@X‘?aaz%lj—?g/lyiga.r%amoyl]-pyrro?i%Zne-Z-car oxylic acid
benzyl estepComipound $H5D; 25 wigs arlanmml)) wiy ikl &l R i G BIF. To

this $¥fuki® %&&%&9%4‘@#@8%@3 ;b[rfo‘?%‘%?#&i Rl1Subd by it (22.5 uL,

rocedure

- 0.3¢/mpiudn R éurlion MinaoE was hkatdll BE50'C vefhigh® ReactiSh WikQRe was
. eva N§:t é?fidé@%w%é\@ﬁ%ﬁ Ay : .
Tated X ARRDERSs 1o 3105 FESAORYA 0SB DM Ansmirifiedyising toxerse

phaseIPLEpy findlshdhe GediredGRbHELY MS: &A1 | ester
(Conpound 5004) Usi ngc%eneral Procedg?g@@('from 7.1 gL

net hane sul fonyl chloridegxdipleqq® 1 10 (MrHt).

|
Eﬁ?%-gf‘fé’gﬁfcﬂtwwmlsinbﬁmyz-atB'rtih@ezo;bﬁesriym]bmoyakptyrmwine-l- :
car bamoyl ) - RuErb&ky IR NGa ‘bEnEﬁfngMEognﬁ,gdndg $§‘{gﬁ1y' ester

( Conpound 5005) i ng General Proce 10 ny
of UNing'GererdPagedi e 7 bi cflﬁlﬁ 6- -bi
. 4-net hg;}f‘i_ benzenesul fonammfizeo/% n@%’ ’GSt;l)eFrﬁ{l}l%r -bipgenyl-2-yD)-
thiazg}-2-ylaingperin) L mbefisolusion. MS: 556.1 (M+H").
2-[4-[4-Cycl opent anecar bonyl - am no) - phenyl ] -t hi azol - 2-
yl car bamoyl } - pyrrol i di ne¥lxampadBoxylic acid benzyl

- e I 6} .LSi Ceneral Procedure Hfrom =
2 B O 8 S0 b e L e ai
519.2 (M+H ). benzyl ester (Compound 5015)

Using General Procedure G from 10 mg of N-[3-(2-Amino-thiazol-4-yl)-phenyl]-
acetamide in 1 mL of solution. MS: 465.1 (M+H".

Example 16

2-[4-(3-Bromo-4-methoxy-phenyl)-thiazol—2-ylcarbamoyl]-‘pyrrolidine-l-carboxylic
' acid benzyl ester (Compound 5016)

Using General Procedure B from 10 mg of 4-(3-Bromo-4-methoxy-phenyl)-
thiazol-2-ylamine. MS: 516.1(M+H").

Example 17
2-{4-(4-Propionylamino-phenyl)-thiazol-z-ylcarbamoyl]-pyrrolidine-l-carboxylic
acid benzyl ester (Compound 5017)

Using General Procedure G from 10 mg of N-(2-amino-thiazol-4-yl)-propionamide
in 1 mL of solution. MS: 479.1 (M+H"). .
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Exanmple 7

2-[4-(2- Oxo- 2H chronen- 3-yl ) -thi azol - 2-yl car banoyl ] - py
wonaed7icdodee- | - car boxylic acid benzyl ester (Corpomseooe/047620

5007) Using General Procedure G from 10 ng of

3-(2-am no-thiazol -4-yl)-chronen-2- 25 one in | nL of

solution. Ms: 476.0 (M+l-1+). 84 WD 2007/ 070600

PCT/ US2006/ 047620 Exanple 8

2-[4-(3-nitro-phenyl)-thiazol -2-yl carbanoyl ] - pyrroli di

ne-1|-carboxylic acid benzyl ester (Conpound 5008)

Usi ng General Procedure ng of
%&gﬁ éaL\?nsne in 51 nL of

2 4-4§nh]t;o-phenyl )-thiaz
-4 I-Gavie ."’We%h‘?‘lyl(amH)C))rpl@la'liﬂlﬁaﬁ)l-}ylcal%bamoyl}-pyrrolidine-l-

2-[4-(4-1sob <ol -5- 0xQ-1 et rahydr Q-

ran-2-yl)-t h%‘éﬂo F?E%fsi%l#eon%%ijgﬁﬁ _&EomeunS 5018)

Py rsihk Bdner [ [ enzyl, ester ound .

Et oy enral PEeR A Sforh 3P PitipB e (47b0m chloride. Ms:
5 4914 (MtHp no-t hi azol - 4-yl ) - 3-i sobutyl -5- 10

nmet hyl - di hydro-furan-2-one in 1 nL of solution. NS

486.3 (MrH+). Exanpl e 10ERarmfle® Phenyl -

k= - j | - 2< | £ | ) -t hi | -2-ylcarb I

2t o A oS S ol ElchrnamOy-ver didipedngpabmtic acia
5010) Usi ng Gener ahen2ybesteli(CorpbhardsdPoyy of
4- (5- phenyl -[ 1, 3, 4] oxadi azol -2- 15

y| disingghgral RiazdireE frbarm MRLIOT bény] ehlosRleUN[Ns2 M,
522.7 (MtH'). Exanple 11 g 2y Elle tMQ“szWﬁ(M-i-H“).

10 2- [ 5- (4- Propoxy- phenyl) - tin=agple-2d- Y| car banoyl ] -.pyr roli )
i = k-farboxylic acid benzyl ester (Conmpound 5011)
2335 B Ao attih et PheoR)-t5 g -2ty icarbamoyl] pyroolidine.1-
4- (4-Pr opox;capb@miaaéihimayr&teﬂfbdihgﬂaﬁk?sbﬁb)l m. of
Exanple 1

solution. MS: 466.2 (MtH ).
2- [UBi2G8nddalPiooedurd € &in 16 Mgl (323 ,sl&%gﬂgﬂﬁ@%'-l_h{’ééﬁéxy_
he Obl_% nes L-carboxylic acid benzyl ester npound
. phenylyBiargl - diaiei ) mbrclcelitios. GAFr 510.0 OVHTo]
5-(2, 3-di chl oro-benzyl)-thiazol-2- 25 ylamne in 1, nL
of - solution. MS: 490.0 (#xample2s
2-[4-(2,4-Dimethyl-phenyl)—thiazol-Z-ylcarbamoyl]-pyrrolidine-l-carboxylic acid

benzyl ester (Compound 5021)

15

Using General Procedure G from 30 mg of 4-(2,4-Dimethyl -phenyl)-thiazol-2-
ylamine in 2 mL of solution. MS: 436.1 M+H").

20 Example 22
2-[4—p-Tolyl-thiazol-2-ylcarbamoyl)-pyrrolidine-l-carboxylic acid benzyl ester
(Compound 5022)

Using General Procedure G from 30 mg of 4—p-foly1-thiazol-2—ylamine in 2 mL of
solution. MS: 422.1 (M+H", '
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WD 2007/ 070600 PCT/ US2006/ 047620 Exanple 13

2-[ 4- (4-D net hyl am no- phenyl ) -t hi azol - 2-yl car banoyl ] -p
wenroalareione- 1- car boxylic acid benzyl ester (Ceopmsnue/047620

5013)

2-[4- (4-am no-phenyl)-thiazol -2-yl carbanoyl ] -pyrrolid

ne-.l -carboxylic acid 5 benzyl ester (Conpound 5050,

75 ng, 0.18 mmol) was dissolved in 5 nL of THF. To

this solution was added D EA (62.7 L, 0.36 nmol),

foll owed by iodonethane (22.5 L, 0.36 nmol). Reaction

m xture was heated at 50 rpight. Reaction m xture
was evaporated to drynegggxﬁp%\gj‘g redi ssolved in 5 nL

2dﬂ'(mlmf$mb+ﬁhewlmbmoyﬂmelidihbalsea it Qcid benzyl ester
furnish the desired pro(g:uct. , éfz'ssljl (MrH+) . 10
Exanpl e 14 2-[4-(3, 4, 5, SOP%RuR] 3 .
r o-Bi. | -2-yl)-thiaz . )
1 PR Frodesbs Bm 30 meof fiadriPiiugee-aharsi hiazol-2-
ylaragtedn 2(rahrofeohdion) M¥: 44,0 gveertgr al Procedure G from

20 ng of 4-(3,4,5,6-tetrafl uoro-bi phenyl -2-yl)-
thiazol-2-ylanmne in 1 nmEgimpw24ion. M5 556.1

5 Exanpl e 15
é%@?@éﬂbsﬁﬁ?ﬁ%&-ﬁﬂaﬂwykmmpyliz-pyrn«didiaqdyctqrbpyylic acid

rolidine-| -carboxypégzyeitd ( Conpound
5015) Using General Pr ocedﬁge;g%ﬁé&lg?n%?ga)ng of

N- [Bsitg Qe Peddedar Gdromh ) lglca- VAR DL tH01-2-
1o0f sol %toﬁg VB 465.1(!\/&&%)%2%4 4a%%?%&%p§t‘é&ﬁh%°lz
ylampipe an 1gpky of salutien, 5 40eh(WOHE hi azol - 2- yI car bam

oyl ] =pyrrolidi ne-1-carboxylic acid benzyl ester

( Conpound 5016) Usi ng GeréxampkRr2ftedure B from 10 ny

2ﬂ/g?(ﬁé(g_lg???m%ﬁﬁ%&%zéﬁgng%g)y'lcahjyaﬁ%o%]-[2)y1yrlo?imnne€1-carboxylic
2- {4- (4- Propi onyaeidiheszphester (Carpanad 5@23) car banoyl | -
pyrrolidine-I-carboxylic acid benzyl ester (Conpound
50 13ing SiengrabBrroedirer et 10 eagd 1 5-(Brchlbrorg-mabthyl-benzyl)-thiazol-

2-vINnf @M 29 44N - A- M| )4 ' mde in 1 nL of
'S0 ut‘?on&’%@?@%%ﬁﬂ@ﬂ% 2007/ 070600

PCT/ US2006/ 047620 Exar‘r‘plliaxa%%ﬂe 26
2-{4-[3-(Cyclopentamecarbonyl—amino)-phpnyl]-thiazol—2—ylcarbamoyl]-pyrrolidine—

1-carboxylic acid benzyl ester (Compound 5026)

Using General Procedure E from 9.5 pL of cyclopentane carbonyl chloride. MS:
519.2 (M+H™.

Example 27
2-[4-(4-Benzenesulfonylamino-phenyl)-thiazol—2-ylcarbamoyl]-pyrrolidine-l-
carboxylic acid benzyl ester (Compound 5027)

Using General Procedure D from 7.1 pL benzene sulfonyl chloride. MS: 563.1

(M+H.
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2-[4-[4-Cycl opr opanecar bonyl - am no) - phenyl ] -t hi azol - 2-

yl car banmoyl ) - pyrrolidine-1- carboxylic acid benzyl
webt@ro7¢@@onpound 5018) Usi ng CGeneral Procedur e PEITUS@0W6/047620

8.6 gL of cycl opropane carbonyl chloride. Ms: 5 491.1

(MrH+) Exanpl e 19

2-[ 4- (3-Benzoyl am no- phenyl ) -t hi azol - 2-yl car banoyl ] - py
rrolidine-Il-carboxylic acid benzyl ester (Conpound
5019) Using General Procedure E from 10 L of benzoyl
chloride. Ms: 527.1 (MrH+). 10 Exanple 20 2-

[4-(2, 3,5, 6-Tetrafl uor o- AERBinpEx28 phenyl ) -t hi azol - 2-yl

caLf3a - olidin.a-1-_ carboxyli c acid benzyl
2R AP B e ab b hiBedrass GareripyBriveeelidioed-dambmeytic acia
10 ng of 4-(2,3, S,Beﬂmwummp%uﬁa%@ﬂ;i

1 L of solution. Ms:

phenyl)-thiazol - 2-ylam ne in
510Uging Kiehiedal Pidcetuan®G o 10 mg of 4-(l-pthy
y

: . l-cyclopentyl)-thiazol-2-
~[4-(2, A- t.hyl - phenyl ) -t hi azol -2- car%'amyyflﬁy- p&h’é}z
> yla'%’l“%d?&&ﬁ-"?ﬁ%ﬁi?% ?\E&a"c')llﬁd?(MéH%/I ester (Conpound
5021) Using CGeneral Procedure G from 30 ng of
4- (2, 4-Di net hyl -phenyl)-Exampi2%- ylanine in 2 nL of

2-[SaBuChlore-bYRzyH3hiakol-Diyr: 2 -
Zf(l[34- p- T?)I yl -t ?glzaglot 2yl car é@ﬁﬁw B&Fr?“&']r'&i“ﬁéo}ﬁy_llg acjgd benzyl
oxylic acid benzyl e$ster (Compopodfid29p22) Using

General Procedure G from 30 ng of
4- p217% Grogral Beaspdyreyd S B0 mg of 5v(3-GhloredietizyiPhiadds:2-ylamine

10 in 142 oftsdiMidn:) MSB 4589 @9%)070600 PCT/ US2006/ 047620
Exanpl e 23 '
2-[4- (1 H1ndol -5-yl)-phe b yl'l -pyrrolidine-I-ca
2rbox lic acid benzyl est Eﬁa e%ggund 5023) Using ‘
e FthPl-veétﬂziOéZ,Glﬂtl:iazohsaﬁl)ngiazb1-2-ylcarbamqyl]-gym?ndine-1-

4-(2,4-D f - nyklsthiazol-2- 5 ylamine in

of sol uti onfégk/%:)ﬁﬂ%fyc 6& P Mﬁﬂ)"? eEigHml%"‘Zﬁl 5030)

2- iAo ONeshi - | )t hi azgl - 2-yl car banoyl | - pyrr

ol i di fre-| - cé?&%ﬁ%‘{“ﬁ%@%‘#‘%‘@ﬁﬁ?-@%@ @ﬂﬁﬁ?ée[%}dl-b thiazol-5-

15 yl)-tiigzoly2-ylamine in 1 mL of solution. MS: 468.1 (M+H. :
Example 31
2-[5-(2,4-Dichloro-benzyl)-thiazol-Z-ylcarbamoyl]-pyrrolidine-l-carboxylic acid
benzyl ester (Compound 5031) '

From 10 mg of 5-(2,4-Dichloro-benzyl)-thiazbl-2—ylamine in I mL of solution.
20  MS: 490.0 (M+HM).

Example 32
2-[4-(3,5,6-Trimethyl-4-oxo-3,4-dihydro-thieno[2,3-d] pyrimidin-2-ylsulfanylmethyl)-
thlazol—Z-ylcarbamoyl]-pyrrolidine-1-carboxylic acid benzyl ester (Compound 5032)

Using General Procedure G from 10 mg of 2-(2-Amino-thiazol-4-
25 ylmethylsulfanyl)-3,5,6-trimethy1—4a, 7a-dihydro-3H-thieno[2,3-d]pyrimidin-4-one in 1
mL of solution. MS: 570.1 (M-+H").
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Usi ng General Procedure G from 10 ng of

4- (4-cycl ohexyl - phenyl ) -thiazol-2- 10 ylamne in 1 rnL
wohoem7edodbon. M5 490.1 (MtH+). Exanpl e 25 PCT/US2006/047620

2-[5-(3-Chl oro-4-net hyl -benzyl)-thiazol -2-ylcarb

amoyl | -pyrrolidine-I-carboxylic acid benzyl ester

(Conpound 5025) Using General Procedure G from 10 ng

of 5-(3-chl oro-4-nethyl -benzyl)-thiazol- 15 2-yl am ne

in 1 n of solution. MS: 470.1 (MtH+). Exanple 26

2-(4-[3-(Cycl opent anecar bonyl --am no) - phenyl ] -t hi azol - 2

-yl carbanoyl ] - pyrrolidi neEX;E@ er?gxyl ic acid benzyl

ester (Conpound 5026) Using neral Procedure E from

2¢[45(Yolgene-gshtipayimethyDethizony-2-yitd diantiey]]- Mpiroldin &1L aboxylic

. Exanpl >
E 'z\f (HZ) Benzenesul ?é‘ﬁﬁ‘rem hester (Goppopnd 5033)

i az@kiaq - rol.i.di nezl - carboxylic acid .

orgyTE LRl PR 03 10 e BF 4 el Sebtmdisine Dphiazol-2-
ylathingrin 1. mLloflsehaione Msd Samy (Me#i*pr i de. Ms: 563.1 25

(M:tH ). 88 WD 2007/ 070600 PCT/ US2006/ 047620 Exanpl e

28 Example 34

2 s 4 5:.Phenyl -cycl opent yl) -t hi azol - 2-yl car banoyl | - pyr
ZH3 DR ok DBz A it apovl o brrolidimpbmmeboslic acid
5028) Using Gener albed%yp@ﬁ@ﬂ{@mﬁipﬁﬁﬂmsb%ﬁg, of

4- (1- phenyl -cycl opentyl)-thiazol-2- 5 ylanine in 1 nL

of WYshgGenaral Mocedti®. G ftoMf Bt ng SXAMPLE; - -thiazol-2-
tarfik s b3 or oz bengyl oA az0] > 2- y| c’gfdﬁgﬁrrgﬁ phenyl-thjazgl-2
ylaniigs p 2l o6 3oiptien s My 4760, (M+Hekt er ( Conpound 5029)

Using General Procedure G from 10 ng of

5- (3- Chl or o- benzyl ) -t hi aZe¥amplei3hine 10 in 1 nL of
2'(21_@%’2?2%{31% » ylla_éﬁﬁ-g';%'ﬁlﬁ')oyl )Eﬁﬂmhiﬂirﬁgl-carboxylic acid benzyl ester

[ 2, 1- bl t hi azol - 5-yl ) - t KCampoupdy§035) banoy! | - pyrrolidin

e-1 - .carboxylic acid benzyl ester (Conmpound 5030)

UsifiingSresial Procedurg i om 1 ma ofNanithuf[2,3-d]thiazol-2-ylamine. MS:

432_4(1(461.1‘17?} hyl -im dazo [2,1 -Db]thiazol-5-

Example 36
2-{4-[4-(4-Chloro-benzoylamino)-phenyl] -thiazol-2-ylcarbamoyl}-pyrrolidine-1-
carboxylic acid benzyl ester (Compound 5036)

A mixture of 4-Chlorobenzoic acid (0.017g, 0.11 mmol), HATU (0.042 g, 0.11
mmol), and DIEA 0.09 mL, 0.67 mmol) in DMF (2 mL) was stirred at room temperature
for 1 h. (S)-2-[4-(4-Amino-phenyl)-thiazol-Z-ylcarbamoyl]-pyrrolidine-l-carboxylic acid
benzyl ester (FW = 422.5096 , 0.029 g, 0.054 mmol) was added. The reaction mixture was
stirred at room temperature for 20 h. The mixture was filtered to afford the crude product.
The mixture was filtered and separated by reverse phase HPLC (20-100% of buffer B;
buffer A: water containing 0.1 % TFA; buffer B: MeCN containing 0.1 TFA). The
combined fraction was evaporated to dryness to furnish the desired product. MS:
562.1(M+HM).
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15 yl)-thiazol-2-ylamne in 1 nL of solution. Ms:
b D Exarmlbe 31|)-thi azol - 2-yl car banegitiuspys47620
wa-2)E/(@s0d- Di chl or o- benzy | ) s
ol i di ne-1-carboxylic acid benzyl' ester np
5031) From 10 ng of _ _ _
5-(2? 4- Di chl or o- bezg%l %_E%ﬁﬁ?l - é;(glnglmengzl n 1 nL of
lution. 20 Ms: : . E _
2?[ lAjf-(3, 5, 6-Tri met hyl |-4- 0)60[?, 4-di hydro-thieno [2, 3-dl
pyrim din-2-yl sul fanyl met hyl)- _ _
benmrl. st or ( Compound S0t 3 General rocedur e
oun
: 2'[?'(:(%%' oy %Pg?lgﬂp‘ymqulﬁ-m@fbaﬁnGﬂ]-pyrrolidine-l-carboxylic acid
e i nycr o- 3i4 1 hi a3t ey (SHREPRIRS0The (01 L of
a- di hydr o- R
s OlUkin® Gendal PREBade A 1089 NMBAIM RIRRO Ms: 527.1 (M+H).
T4 (ol ot 047220 I fo?]m.Ip hvl ) -fhi azol - 2-yl car banoyl |
° 2 4|-r (()lTIO|dIUﬁ281 ;:Z:rjboxyl)/i clﬁaéxc?% enzyl ester (Conpound
zégglé)(kgmﬁompmamnobpﬂfnﬁ%-@:l_ai‘alzglln%éz@dggaﬁg,%;}ﬁ%yﬁrgﬁgine_l,
i o o5 aREARASE N € 45
of so . . ) :
' - -4 hi -2-yl.car banmpyl | - pyrr
2- [Rirde G éndbhOBtoBE D RERNYY 1 Mo 3N (2o S 20D Y oro.
ol diI_ne-I -car ngycﬁllrc ac:lr&) (i)%’ﬁfé] ronfggn(( éﬁg?étﬂml) chloro
benzapyide inUsmi o st Wos6LuBHEhrom 30 mg of
4- (3, 4-di chl or o- phenylo) ;ZIZL&Z? ;E;(arrpl g an
2 43;3(_30I l:tl oL %/Bd :1;6 zol(.- 2)31'1%; banoyl ) - p(vyrrol i di ne-1 - l.'d'
o Cine it
neral Pr BteP(Compo
Naéh.t ho[ 2, 3-d] t hi azol - 2-yl am ne. 'M5: fg 45395) ?SEN;-HH:
DL it k. BSOS RO K.
491 l-gm_ﬁz)ol - 2-yl carbanoyl } - pyrrolidine-T- f y
“benzyl”ester (Conpound 5036) A mixture o

- i id (0.017g, 0.11 nmmol ), HATU (0. 042
15 ;1 CISI (1)rloben20| c acid ( Exargple40

2-[5-(4-Methyl—benzyl)-thiazol-z-ylcarbamoyl]-pyrrolidine-l

10

-carboxylic acid benzyl
ester (Compound 5040)

Using General Procedure G from 10 mg of 5-(4-Methyl-benzyl)-thiazol

-2-ylamine
in 1 mL of solution. MS: 436.1 (M+H").

20 Example 41

2-[4-(4-Nitro-phenyl)-thiazol-z-ylcarbamoyl]—pyrrolidine-l-carboxylic acid benzy!

ester (Compound 5041)

Using General Procedure G from 10 mg of 4-(4-Nitro

-phenyl)-thiazol-2-ylamine in
I mL of solution. MS: 453.1 (M+H.
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20 mmol ), and DIEA 0.09 nL, 0.67 mmol) in DVMF (2 nl)

was stirred at roomtenperature for 1 h.
wO03)6787)6b0 ( 4- Ami no- phenyl ) -t hi azol - 2- yl car banoPCTAIS006047620

l'idine-Il-carboxylic acid benzyl ester (FW= 422.5096,

0.029 g, 0.054 mml) was added. The reaction mXxture

was stirred at roomtenperature for 20 h. The m xture

was filtered to afford the crude product. The m xture

was filtered and separated. by reverse phase HPLC

(20-100% of buffer B; 25 buffer A: water containing

0.1 % TFA, buffer B: MeCNExamipRi4R ng 0.1 TFA). The

20@Bip6 £ tion .evaporated to dryness to furnish
t l%er@ 6561???,8[ o ngl G B?tiﬂgo(ia%%rﬂawypymlme-l-carboxylic acid

2007/ 070600 PCT/ USRaR§i %Zﬁgﬁ@om ang! %7
2-[ 4- (4-Benzoyl am no- phenyl ) -t hIEgZO| 594 car banoyl | - py

r r dJsing Genérat Brdeedwiei G fided o Lk esh: C undg, .
ylan?lﬁ??r} 1 grlit n géoqener al  Procedure f%’?ﬁuﬁ%‘%ﬁ“‘%ﬁ%ggmml-}

cnt or 1 g&- OMRuEes: Ml M+H Dexanpl e 38

2-{4-[ 3- (4-Chl or o- benzoyl ani no) - phenyl ] -t hi azol - 2-yl ca

rbam oyl } - pyrrolidine-1 M‘@R&I“ﬁc aci d benzyl ester

2 TV fEb 50873 i 2aln P I from10 ..
O o e ook AL S GRBRD TS EES Tt gl pyprplidine- 1
mL of sol ut i@rboxdic Bdd benzyWester X Coitp dutal5043) 39
2-{4-13-(Cyciop rop :
gin t’gﬁ%‘éé‘%ﬂr@‘a‘?ﬁ"ﬁ?ﬂ% Kefigm 1a migaufdl-(-zzamirm?ﬁﬁmﬂ}g}wﬁéthoxy-
hrofleh -6 i r k i ter (Conpoun
050039) @fﬁ?ﬁﬁ%’?‘%@bﬁ%@éﬁ?@% m 8.6 gL of
cycl opropane car bonyl chbg(glndpqé 4‘IQ/B: 491.1 (M+H "). 15
Exampl e 40
22-‘[&@Xn&ﬁyﬁ-sbh‘nEySI)detM-plaohia&osz@ﬂéMmdyll -g%ﬁfoﬁhh{ﬂea-
i ne-1-carbogyly i).ci d. £z est er (Corrpoundr 40)
Usi ng Gener a%{ l%i‘?‘&'g&ﬁ}‘g ‘Eﬁ'zg'll' Sﬁf”iﬁﬁﬁﬁ‘l’&f‘nd 5044)
5-1Gé; - t-hi |.-2-ylLani in 1l L of
ool TSR RN R T e b minetiazola 1) 1-oxa-
spiropt-§ le¢an-Rione in pheb i solufibaz BS: 2. cavibarpy! | - pyrrol i di
ne-1-carboxylic acid benzyl ester (Conpound 5041)

Usi ng General Procedure Exdmple 49 ng of
[ tro-phenyl)-thjazol-2-ylam ne in
2- [*64—%1(;\':10-pﬁelpoxyn}/et?nyls-thl%zol-z-ylg/arbamoyl]-pyrrolidine—l-carboxylic acid

benzyl ester (Compound 5045)

Using General Procedure G from 10 mg of 5-(3 -Chloro-4-methyl-benzyl)-thiazol-
2-ylamine in I mL of solution. MS: 472.0 (M+H").

Example 46
2-[4-(2,2-Dimethyl-tetrahydro-pyran-4-yl)-thiazol—2—ylcarbamoyl]-pyrrolidine-l-
carboxylic acid benzyl ester (Compound 5046)

Using General Procedure G from 10 mg of 4-(2,2-Dimethyl-tetrahydro-pyran-4-
yD)-thiazol-2-ylamine in 1 mL of solution. MS: 444.2 (M+HD,
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1 nL of solution. Ms: 453.1 (MrH+). 91 WO 2007/ 070600
PCT/ US2006/ 047620 Exanpl e 42
wa-2pa/07@06- Di met hyl - phenyl ) -t hi azol - 2- yl car banmegirjuspyosi47620
ol i di ne-1-carboxylic acid benxyl ester (Conpound
5042) Using General Procedure G from 10 ng of
5-(2,5-D net hyl - phenyl )-thiazol-2- 5 ylamne in 1 nL
of solution. MS: 436.1 (M+H+). Exanple 43 2-[4-(7-Meth
OXy- 2- oxo- 2H ch o I
romen- 3-yl)-thiazol - 2-yl car banoyl] - pyrrol i dine-1I -
carboxylic acid benzyl esEgam@@?pound 5043) Using
G froml 0 . o
2P e AR Do 2 e asae ey rrolitinert rehogylimacid benzy!
in 1 nL of solution. eMar (@Qﬁlﬂomgﬁé-,)Exanpl e 44
2-[4-(2-Oxo-1-o0xa-spiro . dine. .
[ 4. Glide Gohensl Prddatiamab ﬁ%nyh@ﬁ&%@f@)gﬁi\g{}éﬁ%i)@?%al_z_ylamine_
,c‘;g}) L c) aci d benzyl ester (Conpoun
MS'Genéf@%f Jﬁlrocedure G frlo;n I10 ngy 01‘15
4-(2- Am no-t hi azol -4-yl)-1-oxa- . :
spi( ro[ 4. 5] decan- 2- one i n ¥xamplsf48o0l uti on. MS: 484.1

2-[2- L4 (4 Chi iﬁfﬁﬁ'@rﬁ)&f&’ﬁ%‘t"@ vicarhamoyl-pyryoliding-lre3xhoxylic acid
yrrolidi ne-1-car bdepzykester (Corbpoayd 5648)er ( Conpound
5045). Usi ng General Procedure G from 10 ng of _
5- ?‘?—“@1 spefakbiosediyre bhénny 19 migho £ -Gi-(2- X0m o hadod-y15L pheny1]-

acetﬁ@fﬁszl-%gﬁg%g%??msah{%}gg pyrar-4-yl)-thiazol -2-ylca

'1-pyrrolidine-I- boxyli.c acid benzyl ester
rbam)gu]ndp)éow) Usi ng Ge%‘g{agf‘)’%r“l(o’cedure G from 10 ny

Co
2-[%{4-2&(:tjl’yiaxm'mphgnyl)-dlihmmcaﬁbﬁﬁﬁ H=pyd¥olidine-1-carboxylic acid

yl)-thiazol-2-ylamne.in 1 ré]13 of sorutl on. MS: 444.2

(MrH+) . 92 WO 500 VBRSSP PRSI 96 20 Exanpl e

47 Td_(A. . _ _thi 9 ¢ g0 - .. .

2. TEHA AT Sbem) thiazel 2y lsprbamayllapyrankiding -l psachanylligiavia
benzpl ¢sierdClaonqyduml 30500 38emz,)0.09 28R WePHREMNIE 804 D1 of
methylene chloride. To this solution was added triethylamine (12.8 uL, 0.092 mmol)
followed by 6 uL (0.092 mmol) of methyl iodide. This solution was heated under reflux
for 1 hour. It was evaporated and redissolved in 5 mL of DMF. The crude was purified

using reverse phase HPLC to furnish the desired product. MS: 437.1 (M+H").

Example 50
2-[4-(4—Amino-phenyl)-thiazol—z-ylcarbamoyl]-pyrrolidine—l-carboxylic acid benzyl .
ester (Compound 5050)

1.0 g (13.2 mmol) of thiourea, sodium acetate (2.2g 26.4 mmol), and 25 mL of dry
ethanol were combined in a 25 mL round bottom flask. To this suspension was added
nitrobenzene bromoacetate (4.2 g, 1.72 mmol). Reaction mixture was heated under reflux
overnight. This suspension was cooled to room temperature. The solid was collected by
suction filtration and washed using water. The resulting solid was dried to yield 4-(4-
nitro-phenyl)-thiazol-2-ylamine. MS: 222.1 (M+H™Y,
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Usi ng General Procedure B from 10 ng of
5-(3-Nitrobenzyl)-thiazol-2-ylamne. 5 M

wWORQd7h7odobt) . Exanpl e 48 PCT/US2006/047620
2-[4- (4- Acetyl am no- phenyl ) -t hi azol - 2-yl car banoyl ] - pyr
rolidine-I|-carboxylic acid benzyl ester (Conpound
5048) Using CGeneral Procedure G from 10 ng of
N-[ 4-(2- Ami no-t hi azol -4-yl)-phenyl]- 10 acetamide in 1
mL of solution. Ms: 465.1 (M+H+). Exanpl e 49
2-[4- (4- Met hyl am no- phenyl ) -t hi azol - 2-yl car banoyl ] - pyr
r Ol ZFroOH (T 460X 85 nfindl§ afld ERENGYD.2855 85 riBIIROUE dombined in 30

mL ?9?‘213) PMETdbisiselnfion wasiadded DZE@I( tambn®§Ipmpelr (Thiis shilution was
stmﬁ& at rcfbi‘xli Mérhﬁr@f‘drq hol-é e s 8ﬁﬁfoﬁrw:£s%99 WH m g-g-phenyl)-

mol ) was di sso
thlaﬁ%lf Wlaé‘h‘ée &hp6f4 dénmyl. Reactigomixtumwansireadadoom temperature

ovefrﬁg}ﬁt We%{kem%gegra?#af pﬁ%@ggu ?PL(@ || O}/geg [@X@ ?\hlﬁ-o-phenyl)-

nme Ide

th1a1q@a2-§lpachmmyl}-pﬂqudméd reatbdwytiic.acid basagl estap VISt 888 agNI+H™.
redi ssolved in 5 nL of DMF. The crude was purified

usi Mm&m%mhgﬁ2+ﬂﬂ1&€Nmofphenybhhiahel -2lgtdaflenoyl]-pyrrolidine-

- oBS O e edT W Biabal iR gy e of BipRA OAG. To

this gelution awdsca)dyléd Sn@tzl (6 7Ige leylhmo@):‘a tR¢aclibn waRtE wad ﬁgageé- ufider

1 |ourea, sodi um acetate (2.2¢g :
“’ﬂ% % hogirsy “é@ ﬁ% hgprsdP3etiom HLTiE Wisreooledrigiaem temperapge and
evaptratedL mmmieﬁmfvba&kEtﬁﬂcgm(ﬁnﬁl)%ﬁ& RiedsREH § mﬁg AR gc

g9, 1. 72 mo Reacti on

ni.tr benzene roppacet at e
Oreiiig plinee mlsﬂ@%ﬁ‘go aghrfersingbring andyaier @gqlmpvapmatgd to dryness to
giveU6MPoanas088s M9 20 pa+epm t enper at ur e. The solid

was collected by suction filtration and washed using

wat er. The resulting sol |]gixm1§ edjyi €d to yield 4-(4-
ni tro-phenyl)-thiazol-2-ylamne. Ms: 222.1 (MtH+). 93

2-[gub Tz Wérmw@wml@@gkwmanz»ynmyﬂelhdih%@arboxyhc acid
5.85" mmol ) and re conbined in
30 nL of dry DM HF! Ef‘hu S s@?‘;s‘??gm")sﬁ@dded DI EA(L. 5

LU GIRRL) Prolblcre SPhk] RPN 4 PHULA S RL RO thiazol.2.

ylaming m himl of pHetign.) MS: Hil6@AcM2H). ani ne (1.0g, 4.5 .
ol ). Reaction mxture was stirred at room
tenperature 5 overni ght. Examplel2e material was

AP YAl £ ot o R B gcia b

benzyl ester. MS: 45&t&r(CMth)Jund5052)

Using General Procedure G from 10 mg of 5-(2-Chloro-benzyl)-thiazol-2-ylamine
in I mL of solution. MS: 456.0 (M-+H").

Example 53
2-[5-(4—Acetyl-benzyl)-thiazol-z-ylcarbamoyl]-pyrrolidine-l-carboxylic acid benzyl
ester (Compound 5053)

Using General Procedure G from 10 mg of 1-[4-(2-Amino-thiazol-5-ylmethyl)-
phenyl]-ethanone in 1 mL of solution. MS: 464.1 (M+HM.
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400nmg (0.88 nmol ) of
2-[4-(4-Nitro-phenyl)-thiazol -2-yl carbanoyl ] -pyrrolidi
woeodr/ceqboxyl i ¢ aci d benzyl ester was di ssol vedTius2@6/047620
mL of 1:1 mixture of EtOH EtOAc. To this solution was
added SnCl12 (0.7g, 3.1 mmol). Reaction m xture was
heated under 10 reflux for 5 hours. After 5 hours
reaction mxture was cooled to roomtenperature and
evaporated. It was redissolved in EtOAc (150 nL) and
washed using sat. K2CO3. 'Organic phase was isol ated,
washed using brine and m%@]gfgvapor ated to dryness
422.

to _give Conpound 5050. M5: (Mt1{ ). Exanple 51
21[5-(3,4-D1methoxy-phenyl)-thiazol—2-ylcarbamoyl]-pyrrolidine—l-carboxylic acid

2-[4- (Tetrahydro- pyran-4-yl )« hi azol - 2: vl car banoyl | - py
rrolidine-I|-car boxﬁe‘a%y’;"é?/"é (dé)glrﬁqu"deiqgéb ( Conpound
5054k s eSul I f.r.0 . of )
4-( e}n:éz(ﬁé}%rr 0- pg) ?ézldﬁl-r gfhﬁﬁ§ﬂm Iggoolf 4 ﬁ‘éggﬁ%hgxx-gh@y&thlazol-z-
ylagffinesiol LniLoof, solBiond IAS1 4694 - Txanpl e 52 20 '
2-[5-(2-Chl oro-benzyl)-thiazol - 2-yl car banoyl ] - pyrrolid
i ne-1-carboxylic acid benExhmpiessr (Conpound 5052)

o SRR SO PSSy e i seapbosyit acid beney
sol ution. Ms: 456.0 (& (Coneuid $055) 25
2-[5-(4-Acetyl -benzyl)-thi azol - 2-yl carbanoyl ] -pyrrolid

| neUbingabdiexal | Brocair ¢l Goeara B0 meoF 8INAFHRARRY O -Rf53)-2-ylamine in

i ner Procedure, G from 10 ng of
2 mf?gf%e‘gleo&n% f‘ﬁgi{g(rﬂgbw nmet hyl ) - phenyl ] - et hanone in
1 nL of solution. Ms: 464.1 (MtH ). 94 WD 2007/ 070600
PCT/ US2006/ 047620 Exanpl Example 5
2-{443,4-Dihlor SR HeDY )= thRSAAY 2 ) y1E LM IRETDArbotMic aci
r? o-l{ri di ne-1-car boi‘)l ‘imc achzc?, lk%éﬁ?%ﬂ]ggyﬁocﬁ?éﬁﬁp%kgomlc acid
5054) Usi ng Gener aPeryd estgn(Componndh 5056y of
4- (3, 4-di met hoxy-phenyl)-thiazol-2- 5 ylamne in 1 n -
of ‘SsinaGemral Pscedbe: & i%qm P06 eePafrpineol’s 6F 4-(3,4-Difluoro-phenyl)-
thiaZol( - @ IE)dtllﬁ zol - 2-yl car banoyl ) - pyrrol i di ne
- -cg?%g%e/l I C ;‘%ﬂk enz?/l'l ester (Conpound 5055) Usi ng
General Procedure G fromgQ. g, 0f~
4- Napt hal en-1-yl -t hi azol -2-yllam ne in
2-(5- henyl-lH-pyrazol-3-ylcarbamoyl)-pyrrolidine-l-carboxylic benzyl ester

(Compound 5057)

Using General Procedure G from 30 mg of 5-phenyl-1H-pyrazol-3-ylamine in 2mL
of solution. MS: 391.1 (M+H").

Example 58
2-[4~(9H—Fluoren-2-yl)-thiazol-2-ylcarbamoyl]-pyrrolidine-l-carboxylic acid benzyl
ester (Compound 5058)

Using General Procedure G from 10 mg of'4-(9H-F1uoren-2-yl)—thiazol-ylamine in
1 mL of solution. MS: 496.1 (M+H")
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10 2 nL of solution. Ms: 458.1 (MtH). Exanple 56

2-[4-(3,4-D fl uoro-phenyl)-thiazol -2-yl carbanoyl ] - pyrr
wol2ainesob - car boxyl i c acid benzyl ester (Conp®amas2006/047620

5056) Using General Procedure Cfrom0.106 g (0.5

mol ) of 4-(3, 4-Difluoro-phenyl)- 15

t hi azol -2-yl am ne. Ms: 444. 1( M+rH+) . Exanpl e 57

2- (5- Phenyl - 1H pyrazol - 3-yl car banoyl ) - pyrrol i di ne-1-ca

rboxylic benzyl ester (Conpound 5057) Using Ceneral

Procedure G from 30 ng of

5- phenyl -1 H pyrazol - 3-yl amixgglljlpsgm 20 of solution.

: . I
R pb o el 2opmrbapes hobortibe e i
el carboxy e ehioiadi ol g gagpound 5059
o B R e R S

MS: 496. %\é
ylapisgpdnber salrtioo. Mot (89 H").
2-[[4-(2,6-Di fluoro-phenyl)-thiazol - 2-yl car banoyl - pyrr
ol i di ne-1 -carboxylic aci dEximephy60 est er ( Conpound

' GA! b re G from.10 of L .
2 R AR Bt DA RSy by BligenF sarberoic peid benzy
of solution. MS: 444 eStef (Ebinpdunagies) 60

2- ({(A‘J%Napt hal en-2-yl -t hi azol - 2-yl car banmoyl ) - pyrrolidine
- | -Wdng Giepeiat Peasiedutiod® fipim 3@ sigesf 4-Soprai2 0800151y hine in 2

mL &888486n.P) e om 30 ng of
4- Napt %Ié/%?gg%lt(ﬁ% o>|'-2-y| amne in-2 10 nL of

solution. Ms: 458.1 (I\/HrH-ﬁ. Exl;gﬁpl e 61 -

2- (4- [ 4- (4- Fl uor o- phenyl Y=XAMB¥AL o_ y| sul f anyl m et hyl ]

Lﬁ*gbgt'm“‘lﬁ'*’yi’lttm}“)iﬂﬁyidhz-gkgE)fg?%mlugﬁYﬁ:fggf&gﬁFl)jlEarbamoyl}-

aci enzyl,. ester ound in nera

Pr ocedypgyg-cﬁpg-ﬁ]-ﬁa%goﬂg}’l& acid benzyl ester (Compound 5061)

4- [ 4-(4-f 1 uoro- phenyl ) -t hi azol -2- 15

1 LGSR PR & pono Y e tel -Tupwo-preny D thiazol.2-
ylsubaiylethpl]-thisol- 59 fantine Mt L of solution. MS: 555.7 (M),

Example 62
2'[4'(3,4,5-Triemthyl-phenyl)—thiazol-2-ylcarbamoyl-pyrrolidihe-l-carboxylic acid
benzyl ester (Compound 5062)

Using General Procedure G from m 10 mg of 4-(3,4,5-trimethyl-phenyl)-thiazol-2-
ylamine in 1 mL of solution. MS: 450.1 (M+H™),

Example 63
2-[5-(4~Chloro-benzyl)-thiazol-z-ylcarbamoyl]-pyrrolidine-l-carboxylic acid benzyl
ester (Compound 5063)

Using General Procedure B from 10 mg of 5-(4-Chloro-benzyl)-thiazol-2-ylamine.
MS: 456.1(M+H").
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Exanpl e 62

2-14-(3,4,5-Trient hyl - phenyl )-thi azol - 2-yl car banoyl - py
wonaed7icdogone- | - car boxylic acid benzyl ester (Ceopwsnue/047620

5062) Using General Procedure G fromm 10 ng of

4-(3,4,5-trinmethyl -phenyl)-thiazol-2- 20 ylamne in 1

mL of solution. Ms: 450.1 (M+rH4). Exanple 63

2-[5-(4-Chl oro-benzyl)-thiazol -2-yl carbanoyl ] -pyrrolid

i ne-1-carboxylic acid benzyl ester (Conmpound 5063)

Usi ng General Procedure B from 10 ng of

25é4 iy bggzleo) 2?)8%%%86‘6“%% uszooé?oz/sﬁzo
*b}gleﬂngmmldazol-2-ylsulfanylmethyl)thlazol-Z-ylcarbanoyl]-pyrrohdme-

§a£ éa( L(I;I;/ané%rﬁrgcﬁg'ﬂ g %:‘%édzb%éﬁws%‘c!?? %&)ﬁénbéﬂgg‘f est2 e%/l

%?%@eéénz Sroceiur OFR(EE(perl%I mg 09 ﬁe(?ﬁr ﬁenzoflrrn? azolOZ-

yisuifasuylrhethyl)rtbiatayl-2-yidvhine Gh 1 2nk lofisd In€ion.N MS:mM94af (M-+H.
solution. -Ms: 494.2 (MtH'). Exanple 65
2- (2, 5- Di phenyl - 2H pyr azoExampl€6s banoy! ) - pyrrol i di ne-

cid b | ester (Conmpqund 5065) Usin
2@;52?)&%%&? lsxlyga -gf—%lﬁ:‘ni ls,qpygrpohdme- 1-carboxylic gCId benzyl
2, 5-di phenyl - 2H pyrazggteri(wngi@m 5065)10. 1 nL of
solution. Ms: 467.1 (M-H4 anpl e

2- {Using-GeheBil (Plif@cddaszw fRoti 1ORRE BY 2 5= dlfihé}@‘l’b‘}f-{)yrla%@f-?%ﬁﬁmine in
1 &() %”Ol [ SI ng car,boxylic acid benzyl er
m?“ 1] 631 @ﬂeral Procedure G from1l0 ny
of 4-[4-(4-Brono- phenoxy) phenieI
t hi azol -2-ylamine in 1 mlE¥pmg |on MS: 592.0

( DHH-(4EBASTRD Dehy] thiazol-2- 1
2Mf{k5ﬁ(3 Net hyl - Aty Yinie %"ﬁ?’ayz‘!)“f‘é‘z‘;ﬁ%z}%éﬁ% oyl pyrrgjidipe-1

| ne | -car box%r'l‘?xa{bF Gﬂlﬂémvb’l esten @ﬁom@om&ﬂﬂ%om)
g General Procedure B from 10 of

5 ( Wsing Geprrab Brgspdyre Gifeprn |1 0 g phdil#€4-Bromonmhiend8y)-plenyl]-
thiakd{t3 8 lemibd MPInA, BBsolution. MS: 592.0 (M+HY).

Example 67
2-[5-(3-Methyl-benzyl)Jthiazol-2-ylcarbamoyl]-pyrrolidine-l-carboxylic acid benzyl
ester (Compound 5067)

Using General Procedure B from 10 mg of 5-(3-Methyl-benzyl)-thiazol-2-ylamine.
MS: 436.1(M+HM.

Example 68
2-[4-(Phenethylcarbamoyl-methyl)-thiazol-2-ylcarbamoyl]-pyrrolidine-1 -carboxylic
acid benzyl ester (Compound 5068)

Using General Procedure B from 10 mg of 2-(2-Amino-thiazol-4-yl)-N-phenethyl-
acetamide. MS: 493.1(M+H").
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2-[ 4- (Phenet hyl car banoyl - net hyl ) -t hi azol - 2-yl car banoy!
]-pyrrolidine-1-carboxylic acid benzyl ester
wOCwTpowoed 5068) Usi ng General Procedure B froRCT@SRW6/047620
of 2-(2-Am no-thiazol-4-yl)-N-phenethyl- 25 acetamn de.
MS: 493. 1( MtH+) . 97 WD 2007/ 070600 PCT/ US2006/ 047620
Exanpl e 69
2-[4-(4-1sopropyl - phenyl)-thiazol -2-yl car banoyl ] -pyrro
| idine-Il-carboxylic acid benzyl ester (Conpound
#5069) Using General Procedure G from 30 ng of
4- (4-1i sopropyl - phenyl) -t hj 5 ylan1ne in 2 nm of
solution. Ms: 450.1 (MrH+ §5E§ﬂg6?
2- [Q-(Q-sso‘prmlypl}elwl)»ﬂyamlcﬂ-y&aybmﬁhmﬂ)ﬂm-lﬁhrﬂﬁmw?md benzyl
_ carboxylic acid benz Lﬂff§§mw59%?qg$%99 5070) Using

GCeneral Procedure G from

5 0 FH%‘%)@“%@‘I%W‘% féﬁfﬁ%‘%@rﬁégﬁgﬁé-wrop -ﬁlenyl)-thxazol-z-

ylamiredin 2 pharfisblutionl -MBi 4301 (REH3ar banoy! - pyrrol i di ne-
-carboxylic acid benzyl ester (Conpound 5071) Using
CGeneral Procedure G from Eﬁamﬂ@ﬂ)

2-é b[?olﬁlﬂ&ﬁéy)‘a@i@l% i Xyl mg%lgﬂl}é-z-clasrbgiiyl?g acid benzyl ester

2-[4-(1H Benzoi m dazol- (boyﬁ ourlii 8¢W)- 2- yl car barmoyl | - py
rrolidine-I-carboxylic aci benzyl ester ( Conpound

SOm)ln@ﬂdiﬁrdB@ﬂ@deﬂhrd:’GCiﬁﬁﬁ B0&n&of ngolﬁ -3W-iRfidazol-4-ylamine 9n 2
L f(sl*—_‘k enﬁg %alﬁ/é{’l_hﬁél) t hi azol- 20 ylamne in’1
mL ff sgiutig ‘g (MrH+) . Exanple 73 2- (4-
[ Et hoxyca rbonyl - (phenyl - hydrazone) m et hyl ]
-t hi azol - 2- yl car bam oyl } -E¥$%pl 7Hi ne- 1- car boxyl i c

Z-g%ﬁhbﬁﬁlzé’ l@ﬁk%&l—ﬁ%ﬁﬂﬂﬂ)yﬁ%}?)olmh@-q gﬁ"ﬂﬁﬁﬂkc acid benzyl ester

r ocedur e from1l

(2- ani no-t hi azol - 4- yI) (Qﬁermundzﬂ)'ﬂ))drazono) acetic
acid ethyl ester in 1 nL of solution. MS: 522.1
( Msing GegespbPrarsdn/Gdom pemesddbiptenyb4yl-thiazol-2-ylamine in 1

mL of solution. MS: 484.1 (M+H").
Example 72
2-[4-(1H-Benzoimidazol-2-yl)-thiazol-2-ylcarbamoyl]-pyrrolidine-1-carboxylic acid
benzyl ester (Compound 5072) . .

Using General Procedure G from 10 mg of 4-(1H-Benzoimidazol-2-yl)-thiazol-2-
ylamine in 1 mL of solution. MS: 448.1 (M+H").

Example 73
2-{4-[Ethoxycarbonyl-(phenyl-hydrazone)-methyl]-thiazol-2-ylcarbamoyl}-
pyrrolidine-1-carboxylic acid benzyl ester (Compound 5073)

Using General Procedure G from 10 mg of (2-amino-thiazol-4-yl)-phenyl-
hydrazono)-acetic acid ethyl ester in 1 mL of solution. MS: 522.1 (M-+H).
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Exanple 74

2-[ 5- (4- Met hoxy- phenyl ) - 2H pyrazol - 3-yl car banoyl ] - pyrr
wol2ainesob - car boxyl i c acid benzyl ester (Conp®amas2006/047620

5074) Using General Procedure G from 30 ng of

5- (4- Met hoxy- phenyl ) - 2H pyrazol -3- 5 ylamne in 2 nL

of solution. Ms: 421.1 (MtH ). Exanple 75

2-[ 4- (5-cycl ohexyl car banoyl net hyl sul f anyl - 4-m et hyl - 4H

[1,2,4] triazol-3-ylnmethyl)-

t hi azol - 2-yl carbanoyl ] - pyrrolidine-1|-carboxylic acid

benzyl ester (Conpound S50%2hmbié B¢ Ceneral Procedure G

0 of 2-]5-(2-am no-thiazol-4-ylnethyl)-4- 10
2‘&%&1‘%‘2‘2&!{’?&‘2‘}&#’1 -Rysazad-3pylcarhamgyl]-pyrcolidiobdxedrbagylic acid

tamde in 1 nL of i : iy
etam de In 1 . of bedyllP Clfipounid Sora) MH)

2- [Bsing Gl vyl & 4 dih360he 37 | GNBAIEY bR Ol oz s-

I ne-| -carboxylic acid benz

> ylampunerig 2apkerf splutionc 84Sy 42G1f(MHEI30 ny of
4- (4-chl orophenyl)-thiazol-2-ylamne in 2 nL of
solution. MS: 442.0 ( MH+Exampdnfhe 77

-B-(3¢ ol - 1.4 I Qzi Soi ndol. - 2- )
B3 s oo A Byt et IS BP0t T2 1 eriazol -yimethy)-
thiszel @-plsaybimopljipy roalidipk- leedrbioxy o ApidUEzp Ddstdr @mpound 5075)

Usi ng General Procedure G from 10 ng of _ _
2- (UsingriGeoerah Peovetiure- G ifroet 19 Img of 345 (2Hakmido-3hidk@0Lyinethyl)-4-

oR. ~ 491 1 H ), Exanpl.e, 78 ) .
10 methy el b P Rl - catlebitsthack iPas i | o6 solution. M:
598.1dMKEDspi ro [4.4] non-3-yl]- thiazol-2-yl carbam
oyl }-pyrrolidine-I-carboxylic acid benzyl ester
(Conpound 5078) 25 Usi ng Exisprl7¢°r ocedure G from 10
f.3-(2-am no-thiazol-4-yl)-3-nethyl - 8-
2'@‘-“%&‘!‘8%“1‘38{' ?hﬁ‘tzﬂlzéjﬂeg aapﬁslalys‘ml}/@pq-mm:smﬁc acid benzyl
-dione in | mL of solek on%ﬁ'und@ﬁf%? (MrH +). 99 WO
2007/ 070600 PCT/ US2006/ 04762 Exanple 79 ‘
15 2- [UbifgdGBhéntl Plocediiexy &anbomud -(4- thiazol-2-ylami
02 tth;ﬁlul,f an -4H-T[01 2,4]tri azgo(l)f‘-dfsgi/lt:}rlrlgﬁ’ﬁlfles‘ylt)ﬁ?lg%%ll2— ylamine
n gﬁyf’ BlioRyMS: G2 0dMEHDe- | - car boxyl i ¢ acid benzyl
ester (Conmpound 5079) Using General Procedure G from
10 ng of [4-allyl-5-(2- akxamplki7dzol - 4

2-[4-(1,3-dioxo-1,3-dihydr0-isoindol-2-ylmethyl)-thiazol-Z-ylcarbamoyl]-pyrrolidine—

1-carboxylic acid benzyl ester (Compound 507 D

20 Using General Procedure G from 10 mg of 2-(2-amino-thiazol-4-ylmethyl)-
isoindol-1,3-dione in 1 mL of solution. MS: 491.1 M+HH

Example 78
2—{4—[3-Methyl—8—(3-methyl—butoxymethyl)—l,6-dioxo-2,7-dioxa-spiro[4.4]non-3-yl]-
thiazol-Z-ylcarbamoyl}-pyrrolidihe-l-carboxylic acid benzyl ester (Compound 5078)
25 Using General Procedure G from 10 mg of 3-(2-amino-thiazol-4-yl)-3-methyl-8-

(3-methyl-butoxymethyl)-2,7—dioxa-spiro[4.4]nonane-l,6-dione in I mL of solution. MS:
600.2 (M+H™.
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5 ylnmethyl)-4H1[1, 2,4]triazol -3-yl sul fanyl]-acetic

acid ethyl ester in 1 nL of solution. Ms: 571.1
wONRbdd07060&xanpl e 80 PCT/US2006/047620

2-[5-(4-Nitro-benzenesul fonyl)-thiazol - 2-yi car banoyl | -

pyrrolidine-I-carboxylic acid benzyl ester (Conpound

5080) 10 Using CGeneral Procedure G from 30 ng of

5-(4-nitro-benzenesul fonyl)-2-ylamne in 2 nL of

solution. Ms: 517.0 (M+rH+). Exanple 81

2-[ 5-(5-Phenyl -2H[ 1, 2, 4]

triazol - 3-yl sul fanyl met hyEQafipieze! - 2- yl car banoyl ] -

lic_acid ben est er (Conmpound

i dine- 1- carp |
2'@%ri‘;illﬁlgé%gf‘}ﬁ%%{%Im‘ﬁpwggamé"‘%ﬁf[ﬂé’ﬁ‘ﬂi(iaﬂ!}-iﬂ'lmethyl)-thiazol-
52-6'5caﬁbﬁﬁwyi]2ﬁhfr$liaixfbhk5+ ic 3icid benzy) ester (Compound 5079)

yl sul fanyl met hyl ) -t hi azol -2-ylamne 1 n

SOl Using Genil Peddeddre dYidh) - -SI145-(2-amino-thi
, 2“1&?}}5 i uor o- benzyl ) - t hi égéﬁ%gﬁa ?gﬁgsa % aminosthiazgls4y
yimethyDr {1 Seklimazol-doilenlfray Hyacetie atidretliyd@sizoim 8 nH082301300n. MS:
571Lisq'mgH¢‘9§neral Procedure G from 10 ng of

5- (4-fl'uoro-benzyl)-thiazol-2-ylamne in 1 nL of

| uti . Ms: 440.1 ( MtHH 83
sol ution ( ﬁ%%%%r%ﬂe

2-55-_Brorm-t hi azol - 2-yl car pyrrolidine-I-carbox
2-[31( ﬁl&&-bemmlﬁmlbthiazmmtmmxﬁeﬁmpyzsolg\mmltwmoxyuc acid

of (S)-Pyrroliding: - di.carboxylic .d 1-benzy

ester (1.44 g, 5. %&izﬁ%%ﬁt?f @fl{? t“é‘.‘%ﬁg& 5.78 mol ),

andjd, & TPk N 30 Was )
_ostirr e%éa%l ~:'lrlraglcédlrrgct\egarr%eéliat ur éangr‘%ﬁ‘_‘-nﬁt{fg—%gnzenesulfonyl)-z-ylamme
in 2 mippf selutiotnr MifH-X1AIGAG-H hydr obr oni de salt (FW =

259.95, 1.0 g, 3.85 mmol) was added. The reaction

m xture was stirred at r@&wamprrglerature for 20 h. The

2 G0 At Z ity el asbudontesb 2 viserbamoyil-
filter eyreslidinelasabedyhiy aéidRnggl &h@]s@;d;ﬂ,&,(@%Q_%QO%

of buffer B; buffer A: water containing 0.1 %
bufUsing GendvelProcediraiChirBg ﬁrmgT&"‘S)-(S-%l'i@lTy@-QinQH@,?L—triazolG-
o fu e

tign S aporated to_dryness rni
yisulthibief LV Barol SR, Lt op htibra BLSBUL SV )

2-[4-(4-tert-Butyl-phenyl)-thiazol -2-yl carbanoyl ]-pyrr
ol i di ne-1-carboxylic aci &xapgle$P ester (Conmpound

2-[Muoro—benzyl)—thiazol-2-ylcarbamoyl]-pyrrolidine—l-carboxylic acid benzyl
ester (Compound 5082)

Using General Procedure G from 10 mg of 5-(4-fluoro-benzyl)-thiazol-2-ylamine
in 1 mL of solution. MS: 440.1 (M+H™).

Example 83
2-(5-Bromo-thiazol-Z-ylcarbamoyl)-pyrrolidine—l-carboxylic acid benzyl ester
(Compound 5083)

A mixture of (8)-Pyrrolidine-1,2-dicarboxylic acid 1-benzyl ester (1.44 g, 5.78
mmol), HATU (2.2 g, 5.78 mmol), and DIEA (1.5 mL, 11.6 mmol)in DMF (30 mL) was
stirred at room temperature for 1 h. The 2-Amino-5-bromo-thiazole hydrobromide salt
(FW =1259.95, 1.0 g, 3.85 mmol) was added. The reaction mixture WE;S stirred at room
temperature for 20 h. The mixture was filtered to afford the crude product. The mixture
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Usi ng General Procedure G from 30 ng of
4-(4-tert-butyl -phenyl)-thiazol-2- ylamne in 2 niL of
weabarareqoo - MS: 464.1 (M+H+) . Exanple 85 10 PCT/US2006/047620
2-[5-(2-Nitro-benzyl)-thiazol -2-yl carbanoyl ] - pyrrol i di
ne-1|-carboxylic acid benzyl ester (Conpound 5085)
Usi ng General Procedure G from 10 ng of
5-(2-nitro-benzyl)-thiazol-2-ylamne in 1 nL of
solution. Ms: 467.1 (MtH ). Exanple 86 15
2-[ 4- Brono- 5- (4-chl or o- phenyl ) - 2H pyr azol - 3-yl car banoy
wad fiktgrgd and sebargied b9 26NN phdte HIT 2 : . :
iffmng%ugg ?SX?L Ugi ng Ge#}erafmfgd[(gggﬁgg%%éﬁ% Iugfr%r Bo DRffer A: water
congynigs 8 1 koI 544 hutfen B MeshEegntyining 0.3 IR0 Tha cyhbiricdefraction was
evapbratedQdqg.d X
giﬁ( 5- Pheﬁff?\é:ﬁ[g? gl,r%ggg%?%s%fif’gcf‘iﬁ"%al‘rdgaﬁ%‘bﬂ%vm| i di ne
-I'-carboxylic acid benzyl g, o8 & 4Corrpound 5087) Using
General Procedure G from 10 m&;’ o?
Llgftent-Rutybphpoxbdhiazol-23gdrbmnmg - pyrrblidinef -carboxylic acid

3°|[ Zt I(ZnCa?/Earrgsﬁ%e%?%%(‘gxﬂg%lfﬁd%ﬁﬁﬁol - 2-yl car bam
(o et Bl R0 o ALt Sl Pt thigeol-2-

ylargime in @ Ik of solutibna M- 4641 M2y dr oxy- benzanmi de in 1
mL of solution. Ms: 467.1 (M+H+). 101 WO 2007/ 070600
PCT/ US2006/ 047620 ExanplExsiflpR-§54- (4- Pent anoyl am

k1 0y | ) -thiazol -2-yl carbamoyl ] - pyrrolidine-I|-carbo

2 5;?% ém&g’g‘?‘?d‘ﬁgh@?z"éér@a %ﬁ%ﬁﬂar%@ye-&@momiﬂmd benzyl
ol )) of Conpound 5@8Qr\esmpotnalsogd)in 5 nl of dry
methylene 5 chloride. To this solution at 0C was

ddésing Gerdrhl/Prowkdier ; i =thi ine i
s o e 5 oSS Y e

1 m%g%@?ﬁ%eg&i?{dff@%{ﬁ mrI1IJ|r1ut es. Reaction mxture

was dquenched usi ng water _and evaporated. It was
redissolved in 5 nL of BRMNE86urified using reverse

2-[41Bhesio-BRUCe IV -pREHy 326 Hazol AT Y 1]-pyrrolidine-1-carboxylic
acid benzyl ester (Compound 5086)

Using General procedure B from 10 mg of 4-Bromo-5-(4-chloro-phenyl)-2H-
pyrazol-3-ylamine. MS: 503.1(M-+H").

Example 87
2-(5-Phenyl-[1,3,4]oxadiazol-2-ylcarbamoyl-pyrrolidine-1-carboxylic acid benzyl
ester (Compound 5087)

Using General Procedure G from 10 mg of § -phenyl-[1,3,4]oxadiazol-2-ylamine in
1 mL of solution. MS: 393.1 (M+H").

Example 88
2-[4-(4-Carbamoyl—3-hy,droxy—phenyl)-thiazol—2-ylcarbamoyl]-pyrrolidine-l.- .
carboxylic acid benzyl ester (Compound 5088)

| Using General Procedure G from 10 mg of 4-(2-amino-thiazol-4-yl)-2-hydroxy-
benzamide in 1 mL of solution. MS: 467.1 (M+H™,
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10
2-[ 4-(3-Chl or o- 4- net hoxy- phenyl ) -t hi azol - 2- yl car banoyl
wo-2pyvoredod di ne- 1 - carboxylic acid benzyl ester PCT/US2006/047620
(Conpound 5090) Using General Procedure A from 10 ngy
of 4-(3-Chl oro-4-net hoxy-phenyl)- thiazol -2-ylam ne.
M5: 472. 1( M+tH+) . Exanple 91 15
2-[4-(4- Met hoxy-3-nitro-phenyl)-thiazol -2-yl car banoyl ]
-pyrrolidine-|-carboxylic acid benzyl ester (Conpound
5091) Using General Procedure A from 10 ng of
4-(3-Nitro-4-nmet hoxy-phen -t Bl ggol - 2-yl am ne. MS:
483, 1( MrH+) . Exanpl e 92 253%“‘5’%@5
2514 @-F entanpylagrinpavhepypihérmol-2-y lbirtzmh oyd}-py epvlitiney Harboxylic

['idine-I- i 1d b | Co d
5002 Using Goner ot BrssA P CoRRRima SIS o7 "
2. (0 FB 020 gl SR Combid spa iR it in S m of dry methytene
ot s g € 2 s
| aZ0l - - V.I,C no - . = S . o
o R S T A o e e 15

minntest iReadtien thisaed Wesqidhchedlisiah vlior dlifevad@alddl St i
R (0.13 mol , (?v 8% #L an‘gas redissolved

. Soluti re added DI EA

in 5% Lﬁ‘fé?%‘piﬁsﬁyﬁrmrl%eé%ln@)tevqrm Bhass | HE L 6n M§a3072 (MrE).at
roomtenperature for 2 hours. 80 ng (0.189 mmuol) of
Conpound 5050 was then aBu&®Ple?@ he reaction mxture

2" -G‘ll - P j o 1 :
D D L00 R AP Th A £ A Bl pyit Sl 1 carboxyiic
evapor at ed t o dr g¢iddrenzybesteiiGuopeend 5090 i of DVF

and purified _using reverse phase HPLC. MsS: 649. 2
( Mping Genggah Peocgdure A from 10 mg of 4-(3-Chloro-4-methoxy-phenyl)-

thiaZoll 2ty (iRt ks A - i azol - 2-yl car banoyl ] - pyrrolidi
lane-I ycarlboxy |gﬁ§2m E’:ﬂzyl 5 ester (Conmpound 5094).

Usi ng General Procedure ng of

4- (4- Et hyl - phenyl ) - t hi ang{"[z’g@}e?r)‘n ne. M
2'43'((4-1\(IMHQ‘X)'-:3-BthphenﬁB-tllﬁlzol-Z-ylcarlbamoyl]-pylé)rolidixlle)-l-carboxylic

2-[4-(2, 4-Di net hoxy-phenyl ) -thi azol - 2- r bamoyl ) - pyr

rolidine-1-car bo%’ﬁibg’n n*y‘?fler oynd é{’&smn‘pound

5O%Qing General Procedure A from 10 mg of 4-(3-Nitro-4-methoxy-phenyl)-thiazol-

2-ylamine. MS: 483.1(M-+H").

Example 92
2-[4-(4-ethylcarbamoyl-phenyl)-thiazol~2-ylcarbamoyl]-pyrrolidine-l-carboxylic acid
benzyl ester (Compound 5092)

Using General Procedure F from 0.14 pL of ethylamine. MS: 479.1 (M+H").
Example 93
2—(4-{4-[5-(2-0xo-hexahydro-thieno[3,4-d]imidazol—4-yl)-pentanoylamino]-phenyl}-
thiazol-2-ylcarbamoyl)-pyrrolidine-1-carboxylic acid benzyl ester (Compound 5093)

70 mg (0.28 mmol) of biotin was dissolved in 5 mL of dry DMF. To this solution
were added DIEA (0.34 mmol, 0.06 mL) and HATU (0.28 mmol, 0.1 g). This solution
was stirred at room temperature for 2 hours. 80 mg (0.189 mmol) of Compound 5050

was then added to the reaction mixture and stirred at room temperature overnight.
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Usi ng General Procedure A from 10 ng of
4- (2, 4- D et hoxy- phenyl ) -t hi azol -2- ylam ne. Ms:
woaen7iGodobt) . Exanpl e 96 15 2- PCT/US2006/047620
[4(4-Cycl opropyf carbanoyl pheflyl)..thjazol..2..ylcarba
noyJJpyrrodjdjflel carboxylic acid benzyl ester
(Conpound 5096) Using General Procedure F from 10 L of
cycl opropyl amne. Ms: 491.2 (MtH ). Exanple 97 20
2-[ 4- (4-Brono-phenyl)-thiazol -2-yl carbanoyl ] - pyrrol i di
ne-1-carboxylic acid benzyl ester (Conpound 5097)
Reaggpn gnighime mals ePapratd te diyesoandlR2di8o96d in 5 mL of DMF and purified

s kR TR G gty e

2-[4-(4-Fl uoro-phenyl)-thiazol -2-yl car banmoyl ] -pyrrolid
i ne-1-carboxylic acid benifff?mpé%?%r ( Conpound 5098)

2-4i(4EthghphehylRthiReoM2-91drba oRfline-1- ic aci
4- (4-Fl uor o- phenyl ) -t h-?azol -%ﬁ?ﬁe. lnI\e/S: carboxylic acid benzyl
426. 1( MrH+) . 103 WD 2007/ 07388 PCT/ US2006/ 047620

Exanmpl e 99 C 094
2-[4- (4-Propyl - phenyl )-(t r?inal)zooﬂl{d2§y9l gar banoyl ] - pyrrolid

i ne$ing Genexdl IPr6cefiteda FRAR Y b mng?%@-fn(fé(ﬁggﬁ%ﬂ?l)iﬂ?a%-2-y1amine.

' neral Procedure Afro
Msﬁiag@%ﬁy - phenyl ) -thiazol -2-ylam ne. 5 M&:

450. 1( M+H+) . Exanpl e 100 2-[4-(4-Cycl open
t'yl car banoyl - phenyl ) 7t hi dExampleA%ar banoyl ] - pyrrolidin
2-pt-(2,49% j |16l B mound .5100) ..
[l 28 AR - phee i bR Kol Bmgy OB sprboxyic acia
amine. Ms: 519.2 (hanay) ested(Cémpophé 5093) :
2- [[gfq-‘( 2, 4-Di chl or o- phenyl ) -t hi azol - 2-yl car banoyl j - pyrr
ol i\érin@ Qenerg} Bropure A ioth be nayof £62,¢Digkahgpoupisery10th)azol-2-

lankiBk NISCRBE ?{—vgcedure A from 10 ng of
Y 4-(2, 4- Dagﬁ?i{gﬁo- henyl ) -t hi azol -2- yl ami ne. M5:

476. 1(MrH) . 15 Exanple 102 o

2-[4-(4-Cyclopropylcarbamoyl-phenyl)-thiazol-Z-ylcarbamoyl]-pyrrolidine-l-
carboxylic acid benzyl ester (Compound 5096)

Using General Procedure F from 10 pL of cyclopropyl amine. MS: 491.2 (M+H™).

'Example 97
2-[4-(4-Bromo-phenyl)-thiazol-2-ylcarbamoyl]-pyrrolidine-l-carboxylic acid benzyl
ester (Compound 5097)

Using General Procedure A from 10 mg of 4-(4-Bromo-phenyl)-thiazol-2-ylamine.
MS: 486.1(M+H").

Example 98.
2-[4-(4-Fluoro-phenyl)-thiazol-z-ylcarbamoyl]-pyrrolidine—1-carboxylic acid benzyl
ester (Compound 5098)

Using General Procedure A from 10 mg of 4-(4-Fluoro-phenyl)-thiazol-2-ylamine.
MS: 426.1(M+H™").
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2-[4-(4-1sobutyl - phenyl)-thiazol - 2-yl car banoyl j - pyrr ol

i di ne-I-carboxylic acid benzyl ester (Conpound 5102)
wo=bTg76@ner al Procedure A from 10 ng of PCT/US2006/047620

4- (4-1sobutyl - phenyl)-thiazol-2- ylam ne. Ms:

476. 1( M+H+) . 20 Exanpl e 103

2-[4-(2-Chl oro-phenyl)-thiazol - 2-yl car banoyl | - pyrrolid

i ne-1-carboxylic acid benzyl ester (Compound 5103)

Usi ng General Procedure A from 10 ng of

4- (2- Chl or o- phenyl ) -thi azol 2-ylarnine. M

442. 1( M+-HY) . 104 V\D 2007/4 Qﬂe[ﬁ;:T/ Us2006/ 047620

lsx le 104 2- §5Phenl- 1, 2, 3]
2-lgr(@-Exapyl-pheny H@mo -2t¥iearbameylly prurobidime-1-carboxylic acid benzyl

| lid | - (‘e{g{eg | t
?éo?rpgmtrj%llolél)neU& ng 3erg+ﬁoﬁoc‘£’eb(?gsgzx f(ragmerlo ng
Sﬂﬁsﬁ%ﬁg‘?o fikstufe &0k 1 2APhed Y Rhanyl-phepyshizqlod viamine.

5 MS‘245[Q4 hyl car barmyl phenyl ) -t hi azol - 2- yl car banoy! ]

-pyrrolidine-|-carboxylic acid benzyl ester (Conpound
5105) Using General Procdanmgplel00om 0.14 L of

/a {4% STHRPs %pﬁg’%?ﬁ%‘*ﬁ’ng%ithialzw'?ﬁgwgyrlqubwvrahdme-l-

i ne- | - car boxgdrboxglic aciddeayyl @WrCdhpoRay 58061 06)
0.47g (6.2 mmol ) of thiourea and NaOAc (1.5g, 6.2 -

mrd/sing\SeeerabRinicadarei Mfr3m 10MLL of cpélbpiply] arhthel NS: 519.2 (MH+H™).
suspensi on was added 4-(2-brono-acetyl)-benzoic acid
10 (1.5, 6.2 15 mml) Re&ghinple MOKt Ure was stirred at

Qe ratuge n It was evaporated to
2 o[gag]teé@ OW'BF‘G“Y K ‘aéﬁp%al‘iaﬁpamllmxnr?hémzbﬂarlumy&c acid
whi ch was used i n Heh@y ﬁ(ﬁﬂpoﬂd gm any further
purification. M 2210 (M- 0569( .2 mol) of
Z IPIsmgCEIemﬁﬁUPﬂdeg&ilréZA ?roﬁ‘f’fm meb iR 4. -2-
] I\% l?,; P&(E o this sol uti gg)was a‘ﬁé@cﬁ%ﬁé@ﬁh&olz
yamr‘r?r%l BIMYH Fhi s solution was 20 stirred at room
terrperature for 1 hour.
4- (2- ami no-t hi azol - 4- y| ) Exemplg 802cid (2.2 mmol, 0.50)

2-[4v@Isb bRy 1 MRAYN L RidAe Ty2
s eg@a?ﬂgog)ovér ni gﬁ?kma%\%tﬁgﬁ%h g?)éta?{cﬁg fiitacid benzy!
tenperature and t henedem(fcompeund §102)ness. The crude

was, purified
Using General Procedure A from 10 mg of 4-(4-Isobutyl-phenyl)-thiazol-2-

ylamine. MS: 476. 1(M+H+)

15

20 Example 103
2-[4-(2-Chloro-phenyl)-thiazol-Z-ylcarbamoyl]-pyrrolidine-l-carboxylic acid benzyl
ester (Compound 5103)

Using General Procedure A from 10 mg of 4-(2-Chloro-phenyl)-thiazol-2-ylamine.
MS: 442.1(M+H").
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usi ng reverse phase HPLC to yield the title conpound.
M5: 452.1 (MtH+). Exanple 108 25
wO3e787¢dde [ 3- (Cycl opr opanecar bonyl - am no) - phenpCTAISRI0aD47620
ol - 2-yl car banmoyl }- pyrrolidine-1-carboxylic acid
benzyl ester From cycl opropanecarbonyl chloride (0.012
mL) using general procedure K, Ms: 491.1 (MH+). 105
WO 2007/ 070600 PCT/ US2006/ 047620 Exanple 109
2-[ 4- (4- phenyl car banoyl - [ phenyl ) -t hi azol - 2-yl car banoyl
)-pyrrolidine-l-carboxylic acid benzyl ester
(Conpound . 5109) From 15 LEximpRapy am ne fol | ow ng

%@bg hyts ﬁ%lafgl i\gl)(-al% 7ryib—th11%$3y(cgtll;a£})wg}a)mohdme-1-

4 7. 86a 3
(5302 |('|)m o) l‘fdggh(@%}ndliﬂ_sl&?l tdfer ?‘Zﬂmgéblﬁ& 5@9’5) H,

111sing (}bhe(amnrdddhureixq’fmhqolﬁé)ofzz -[4-(5-Phen 1h|g 2.31triazol-1-yl)-
i bonyl i {eiazol1-yh)
sl 0Ll gpent snscaconyl -an nof By

benzyl ester (Conpound 5110) A m xture of
(S) - 2-[5- (4- Ami no- pheny| ExampledpS2- y| car banoyl ] - pyrro

2—[;( gﬂ %h{l{?ﬁiﬁ)ﬂﬁ%ﬁ%ﬁﬂ%ﬁ) ﬁugﬁnz%&lcg@zﬁﬁ %li:ﬁ{}}; H(Zigtgps%lﬁ%rboxyllc

chloride (0.015 a¢ifl benmyl estex (mdpeumd 5103)
d| l,orgmet hane (3 nl) was stirred at 0 C for 20 min.
D& SenerahBrasgduretthiramt @14 wThef methylansneaMSt565.1 (M+H").
concentrated in vacuo and the resulting residue was
di ssolved in DVF (5 nlL) Hxdampde@06 (0.5 nl) then

2-[Mlléﬁlﬁ%%eﬁﬁyﬁﬁﬁgefl&-ﬁéx@%%H&_s%rl\l/'sgkéo f -rcgI éoxytllc acid benzyl

desi red produc

(S) - 2-[ 5- (4- Ani no- phestyr YC€oimpanal-5209) car banoyl ] - pyrro
l'idine-|l-carboxylic acid 20 benzyl ester (Conpound

51 P147eHpmmol) of thiourea and NaOAc (1.5¢g,6.2 mmol) were comblned in 35

mL 8ré 5 t | abor ol an

b GRS TN Gpe PR pPsbierea 1 S 6.2
mmaj: RA@(SIOIJ I(lMﬁhie)wasFSKlamSﬁlae rdol? temp erature overnight. It was evaporated to
d ngss[tgm{izll {?h nz L) ﬂgazol I carbanpyl ] - pyrro P

Iy e g 91}201@5:1 gs(héqah ves Herslindhe next step
withbitlahly further punﬁcatlon. MS: 221.0 (M+H").

0.56g (2.2 mmol) of Z-Pro-OH and HATU (2.2 mmol, 0.83g) were combined in 35

mL of DMF. To this solution was added DIEA (2.4 mmol, 0.42 mL). This solution was
stirred at room temperature for 1 hour. 4-(2-amino-thiazol-4-yl)-benzoic acid (2.2 mmol,
0.5g) was then added to the solution. Reaction mixture was stirred at 70°C overnight. It
was brought to room temperature and then evaporated to dryness. The crude was purified

using reverse phase HPLC to yield the title compound. MS: 452.1 (M-+H).

Example 108
(S)-2-{5-[3-(Cyclopropanecarbonyl—amino)-phenyl],-thiazol-z-ylcarbamoyl}-

pyrrolidine-1-carboxylic acid benzyl ester

From cyclopropanecarbonyl chlorlde (0.012 mL) using general procedure K; MS:
491.1 (M+H").
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A mxture of Z-Pro-OH (0.96g, 3.84 mmol), HATU (1. 46gq,

3.84 mol), and DIEA (0.094nL., 5.4 mmol) in DVF (30
wobkyomaesosti rred at roomtenperature for 1 houPCTIUSRA06/047620

of this solution was added to 10 ng of

5- (4- Met hoxy- benzyl ) -thi azol -2-yl am ne and reaction

m xture stirred at roomtenperature overnight. The

resulting mxture was diluted 106 WO 2007/ 070600

PCT/ US2006/ 047620 with DVF (5nL) and water (0.5 ni)

and purified using reverse phase HPLC to furnish the

correspondi ng product. l{g¥rH+) Exanple 113
§ [ 5-(3-Benzoyl am no- !F}en 1 -thi azol - 2-yl car banoyl
4'&&!’?‘5’1‘1"&?Wmoxia{msnyl)ftblazal-amlchrbanml] -pgtrelidine-1-carboxylic

Coner Zf‘”Sriiéﬁ)ur?%"i’%%@*%rﬁé"zﬁkhﬁel b o6 118
S
i oL S b P A
(MH] )FFbMMRa@MS@ﬁé@)"&J@PmN 12 4x{d] 180, HE?—SJ(S QH§68 UQ“@* J4H), 7.80
(m, ﬁ-ig ? %??gle?gb P1PY8IYES, S0 (r'r\1/52H§1,243561(n(1WI|{_5F 3.51 (m nEDH),z 29 (m,

1H), 391 Qygl46Pent anecar bonyl - ami no) - phenyl ] -t hi azol - 2-yl ca
rbamoyl }- pyrrolidine-1-carboxylic acid benzyl ester
(Conmpound 5116) 15 From @saneprenttgnecar bonyl chlori de

( M-%S r[%@#ﬁk%’%f? 3 ne%!u‘ onpyrlgicl:t?l(rjlltj);-%hﬁnyll]v?hlazgl]:-g-y}carbamoyl}-
[ 4- (4- | pyarolididechehasaxylic RRE ﬁi}bﬁzébmg,o%ﬁ%ﬁ%?oy

I] pyrrolidine-1- carboxylic acid benzyl
tde of & .

. ;:Im;;g e Gerag)%%l.?ﬂlg rlgggié%?peﬂenﬂ) thﬁQ@lL@J%YéaaSQ(ﬁ@y'_r]l_fyrrﬂldme-l-

bﬁ ig ea@jl estgy §pnpeund 51 by Example 81 R 0.Q4g, O.H mmol),
CchopQﬂtah%arﬂbﬁyl cﬂlo%ﬁie Lf()Q)l sjnlih) aﬁgl)%%fﬁ tﬁog%f@nmﬁ ﬁchﬁcgoggthane a3
mL)(W?s stm:q)d atg) ‘4 fi o(r,% mig) the;n was quepchiad) with veger( he Gikture was
conc@ﬁgj@dﬁz %(Qiu«?éncf ’glgrrgsp%} ing, qggir?gy aschses \fe)d IPIRWO(IS I'QL%/?Ibd water
© San ey plrifigd by deversd phasepbap LA/MSwi filrisihel defié® product; MS:

5194 nd 5301) (S)-Aietidine-1,2-dicarboxylic acid .
-benzyl ester

Example 111
(S)-2-[5-(4-Amino—phenyl)-thiazol-2-'ylcarbamoyl]-pyrrolidine-l-carboxylic acid
benzyl ester (Compound 5111)
From 4-(4,4,5,5-Tetramethyl-[ 1,3,2]dioxaborolan-2-yl)-phenylamine (0.21 g, 0.96
mmol) using general procedure J; MS: 423.1 (M+H").

Example 112
2-[§- (4 methoxy-benzyl)-thiazol-2-ylcarbamoyl]-pyrrolidine-1- -carboxylic acid benzyl
ester (Compound 5112)

A mixture of Z-Pro-OH (0.96g, 3.84 mmol), HATU (1.46g, 3.84 mmol), and DIEA

(O 094mL, 5.4 mmol) in DMF (30 mL) was stirred at room temperature for 1 hour. 1mL

of this solution was added to 10 mg of 5-(4-Methoxy-benzyl)-thiazol-2-ylamine and

reaction mixture stirred at room temperature overnight. The resulting mixture was diluted
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107 WO 2007/ 070600 PCT/ US2006/ 047620
(S)-Azetidine-2-carboxylic acid (250.4 ng, 2.5 mol)
woaso7dire®ol ved in DMF (15 nL) and distilled warer/uS8006/047620
m.). The solution was cooled to OC, and DI EA (645 L,
3.7 mol) was added foll owed by benzyl chl oroformate
(530 L, 3.7 mol). The reaction was stirred at 0C and
allonwed to warmto anbi ent tenperature overnight. The
reaction 5 was filtered and purified by reverse phase
HPLC to give the desired product.
witlh BIME (51 AnErketét
arbam‘o R T Eﬁﬁ%yﬁ’%&ﬂﬁﬂ%@éﬁ o furnish
thef%?ﬁ?&ﬂ 85189‘-1‘)‘“( Qﬂsﬁ&@tl(a’lﬂz() 1, 2-di car boxyl ic acid
1- benzyl ester (45.7 ng, 0.19 nnDI) was dissolved in
DVF (1.5 ml). Triethyl anikxangplg 113 0. 38 mmmol ) and

(Sm%a{%%%ﬂgﬂo-gﬂgnilg lﬂtlrl?g(g(r: fc%-gt x%o&ﬁ [}ylrsalogltne-l-éarboxylic

anbi ent t enper at acid benzyBestes ((cnmpoumsms)

4- (2- Ami no-t hi azol -4-yl)-N-cycl opropyl - benzam de

t r ifrogobeost ¢idoridé (0814 mL)6RInG generabprotedire!Kl; MBS 527.1 (M-+H™).
added. The reaction was stirred at anbient

tenperature overni ght andExaneplelid¢dted to 70C for 4

T tio filtered
e R ST ARNE 00—
pr oduct . Y| el d 15 BerzylgsteMTomipound i), H NWR
(DVBO-d6) :. S(ppn) 0.50-0.85 (m 4H), 2.10-2.30 (m |
H) FreniBaiscphenylbbishic add (8.22.690. %mbl)kﬁﬁnﬁﬁé&éi Pidcedure J;

( 80-5.13 (m 3H), 7.07-7.42 (m
ms {485 P bl 'm 5H), 8.40-8.47 (m 111), 12.40-12.58 (m

I H) Exanpl e 302 2- {4 4- ridin-4-yl-ethyl carbam
oyl ) - phenyl ] -t hi azol - ke‘ﬁf‘g’ﬁ ﬁ) pyrrolidine-I- 20

CEB)AF-[3-gCaclopehfiie Iﬁﬁ.?rf-l;\ ROYBRLN]- X
m?) opr[r.:(d?ng% 4-y a}rﬁuhe n{lvm égebﬂg?glgggrgg%ﬁgmoyl}'
3A VB ys'z‘al"ime( aNﬂFbmog@tﬁeoCorspppw SLTEA
ftz’ 12. 49 (s, 8.71 (d, 2H),
& @&ycmntageq_a@b?lyl ch),qflde'(O,QAS @Q) ysif)g gehesy }(rgqedure K; MS:
5192I-(1M+ﬁ+09 (dd, 2H), 5.00 (m 2H), 4.29 (m | H), 3.60
(m 2H) 2.24 (m 2H), 1.91 (m 4H) 25 Exanpl e 303

2- [4 (4- Cycl ohexyl car bar‘rﬁﬂ?ﬂ,f@ f¥7) - thi azol - 2-yl carbam
Ic

oyl rrolidi ne-1- carboxy acl d benzyl ester

( ?RP‘PB@B’Frwwsmmymtw-@waqﬂWM]-pyrrohdme-l-

follow n 564. '

NVR ( Dlvrs% %;&%%bﬂ#&q%u&% '?@erg%"ﬂl}“"é %éMébr s:

IP%}.OL%ZO i gﬁ 17s§gpoopyla]n%§e Y& %’ (Qe%gpaqg’rocedure 3A. MS: 493.2
(M+H"); H NMR (DMSO-dg): 3(ppm) 12.42 9d, 1H), 8.21 (d, 1H), 7.92 (m, 4H), 7.78
(d, 1H), 7.38 (m, 2H), 7.21 (dd, 2H), 5.01 (m, 2H), 4.51 (m, 1H), 4.09 (m, 1H), 3.48 (m,

2H), 2.21 (m, 1H), 1.91 (m, 4H), 1.08 (m, 6H).

Example 301
(S)-2-[4-(4-Cyclopropylcarbamoyl—phenyl)-thiazol-2-ylcarbamoyl]-azetidine-l-
carboxylic acid benzyl ester (Compound 5301)

(S)-Azetidine-1,2-dicarboxylic acid 1-benzyl ester
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7.32 (s, 2H), 7.10 (dd, 2H), 5.02 (m 2H), 4.45 (m

1H, 2.27 (m iH, 1.65-1.80 (m 8H), 1.25 (m 6H)
waxeTp7es0804 PCT/US2006/047620

(S)-2-[5-(3-Carboxy-phenyl)-thiazol -2-yl car banoyl J- pyr

rolidine-Il-carboxylic acid 5 benzyl ester (Conpound

5304) Foll owi ng General Procedure 3E,

(S)-2-[5-(3-Met hoxycar bonyl - phenyl ) -t hi azol - 2-

yl car bamoyl ] - pyrrolidine-|-carboxylic acid benzyl

ester), Ms: 465.1 (MtH), was obtained from

3- p(@t}é{id@i@ir@ﬂ%a%k?h@ﬁ %5@2&&% gﬁ'r?olg Wag distﬁofmgfn)l DMF (15

itle oun was obt

mL2 g}({] leflg t%gr_am WM&WMQOMMO@@G ad DIEA (645 uL, 3.7
mm\ebl)f\gmﬂ |f&)ﬂ<p&¥&i %' Bgéﬂg %fo?ﬁg %%&5%@ aEI ben OY) The reaction
wasgstitred at §8C and aldo‘H):d taywan 7o ambient teﬁnpdrhmréoﬂ&n{gh9 SThéteaction

waszﬁlg%eq %@8 Z%ﬁécﬁbil?éveise asi}];’g.l‘f i glxé ﬂi]) dlq\gged proslugt.
©4 MFT%?@% ?F)“yﬁm“&%!)"k“v% aricarbpmeyllpresidine-1-

carh@:yllcmd)bxlyiylcesml(dtohﬁimuid szgyer (Conpound 5305)
4- (2- Ami no-t hi azol -4-yl)-benzonitrile

4- ((3)Brestidineck2ydidarbendivnicid ibenfyd eBted (4512 nfls, 0N hnBPwas

of thi ourea “Thi's
dlssgmﬁ gﬂkﬁg Ed’g{ﬂe nﬁéﬁtﬁVﬁ’mlgTr?#H%f‘) f# mymoly gnd pratafluorophenyl
trlﬂsmpm&BQBB HEOOMEMmmddefertiadied, Ghd thdreadi or?wgg@ﬁ%ed at gmbient
torn ”3‘{ gos%%h‘g] on was stirred at room tenperature
RAT T oo SPHRmuggsy ebhen e -Amiperthinael-4rsiD e-cyeldpeey]-benzamide
trifl res&ﬂfcfa {Dsalt e " t
rifl e c sﬁé (g%gbn{rll 0 Szﬁig?gﬁ wé% ﬂ‘&ggg b%hr?o r;/aflcjtlon was stirred at

ambi‘w“é‘R Itefﬁléf‘rfﬁ Pyenight and téwznweateéso @6"@ Gorpbaurs. FBOHYachbn was

B TR R e e v
7.2 ‘F’%M%r 44yl (M mam BMSDHY): S@ﬁnjoldo (Qtﬂ (m74139 2.10-2.30

. i e cpl 263 7800 (Tl skl ot Afo A im0,

7.0741)2 (thDSHYD. 29.0 & 6 i 06
L[4 (1 LD et iyl B mor phol T Ay ot e SR a

oyl ) - phenyl ]-thiazol - 2- Example 302
2- {4y L4t @yr ‘%'ﬁ{)‘&h ryg%lbgImr:)(;l)-plclzgr{ykl)]qi(lylll;(?l-zalgllcgrlk)):l?lig'/ll} -pyrrolidine-1-
carbpxyllc acid benzyl ester (Compound 5302)

From 50 mg of pyridine-4-);lamine following General Procedure 3A. MS: 528.1
(M+HY); H' NMR (DMSO-dg): 8(ppm) (TFA salt) 12.49 (s, 1H), 11.70 (s, 1H), 8.71 (d,
2H), 8.28 (d, 2H), 8.10 (s, 4H), 7.94 (d, ZH), 7.30 (s, 2H), 7.09 (dd, 2H), 5.00 (in, 2H),
4.29 (m, 1H), 3.60 (m, 2H), 2.24 (m, 2H), 1.91 (m, 4H)

Example 303
2-[4-(4-Cyclohexylcarbamoyl-phenyl)-thiazol—Z-ylcarbamoyl]-pyrrolidine-l-
carboxylic acid benzyl ester (Compound 5303)

From 50 mg of cyclohexylamine following General Procedure 3A. MS: 564.2
(M+H"); H' NMR (DMSO-dg): 8(ppm) 12.46 (br s, 1H), 8.22 (br s; 1H), 7.91 (m, 5H),
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From50 nmg of 1, 1
- D et hyl - 2- nor phol i n-4-yl -et hyl am ne fol | ow ng
wG2mevabeob Procedure 3A. Ms: 592. 7( M+H); HL NMRCT/US2006/047620
(MeOHd4): 6(ppm 7.96 9M 4H), 7.55 (m | H), 7.34
(m 211), 7.13 (br s, 1 H, 7.03 (br s, 2H), 5.03 (m
2H), 4.51 (m 1 H), 3.97 (m 4H), 3.58 (m 4H), 2.33
(m 1H), 2.01 (m 2H), 1.56 (s, 6H), 1.76 (s, 2H),
1.38 (m 4H). Exanple 307 2- {4- [4-(2-pip
732i(rsi gl'ﬂ;c?;}%édﬂeta;] yl ca rba noyl)-phenyl] -thiazo
2 )}5.02 18, PYPks N EED, 2CBT B XM G &S|
1.2968%4h) ester (Conpound 5%[?)7) F?gmﬂ? ﬁ@?’ Wﬂ,q.@s‘:i%O(m,sH),
2- pi pe)r adi n-1-yl -et hyl am ne foll ow ng Gener al
Procedure 3A. Ms: 562.2 (MtH+); H NWVR ( DVBO- d6):
(Sg-(ppn’) (TFA salt) 12.49 Example30d g 22 (br s, 1H),
2715-(e€Casbho enyl)-thiatd2- . .02 ..
2H) . 4. 42 (n’?’ i{hH)y’) 6]12 ?i&rbzzmargl]-&'gyrrél@@& Fﬁrb(ogg’llc acid
2H) 2.22 (m | HP enzyb@tqr nipour®$5304)1. 35 m(4H) 15

( sﬂﬂ”lﬂ’% %eavel Briocedire 8k @&%@Metbmvﬁkbmyhpaa@n-&lazol 2-
Vicarbanast ppyredidingy tda%d)éﬂlﬁ%cld Ben§f 8028 N1S: 264§ (REIFY! was

mpoun
obtagxetig’r Aésowepmbgmlc 401;1|n)1etb}alrm03rc(036| &l 0.78 malolly. Then e title

&ﬁﬁfv HOA
combo N RS HonR81D £ dHUSH 2 T MRt eRtpenpeng D ypiazol-2-
charkeymér}]dﬁmﬂéhmréfcammm atidsbensyltedter90 minutes the

reaction was cool ed, the acetic acid was renoved,

et HYNMIR €DMSO(BD5 (pmMass (@) Ad3- ﬁmmrﬁpi?he% t701  (m, 6

H), 59 f f er, .of etic acid cru
s Kb o U 8L 3R 31 e 95128 (o 3 ED, 1 29-
1.20 gy hHNAG8c452.2 (WD thiourea (leq. 4.4 g) was

added. The suspension was stirred at roomtenperature

for 15 hours The sol VeI’Ey&uﬂ\ﬁ[eg()QS renmoved and the

3x 100 nmL) then
2- [éﬂa—bgﬁ giyl) l%oy\%)ﬁg an}mr)l]-ah@')o@iﬂirmjl-tcgr@mictm_benzyl

product as a tan SOlekbr Mgmlggpndzs 4-(2- Am
i no-thiazol-4-yl)-Ncycl opropyl benzam de

4-(2-An(ifeAhiaol-uhilpbehzoritki: - benzoi ¢ acid (4.4g, 20 ol )
was dissolved in DMF (100 nL) and treated with HATU

B-@- 8-ateg))-buidoR 4
e B8 80 I Ao 02
& g fxtyge; was quspandgd in 60 snlrof EvaH. ﬂﬁﬂl(hds ﬁﬂﬁensmn

wasaﬂhﬁiNhXMU(El 851 19.€6hRd1 rature for
for 30008 T eae,J‘L]lll on \%vas di I ut %d%tsﬁ%d)%%w i e?leqi Fbor temperature
RIS ebhe splyent praosrag@ated @mdq:u)eddwadqﬂ'emﬁd‘ltd)ﬁém&he desired

producfl00 nlL) and then Na2SO4 and the sol vents renoved.
The resulting solid was triturated with ether to give

2-[4-(“@@&9§Héﬁylﬁ9l§i%%@%—&fc¥rm(mo?l]-li@Lr(x;oh&B e-l2 ggrb?(’)xyll\l/lg acid benzyl
ester (Compound 5305)

Synthesized from 4-(2-Amino-thiazol- -4-yD)-benzonitrile using General Procedure
3A. MS: 433.1(M+H"); H' NMR (MeOH-ds): 8(ppm) 12.42 (s, 1H), 8.08 (dd, 2H), 7.89
(dd, 3H), 7.37 (d, 2H), 7.08 (m, 2H), 5.01 (m, 2H), 4.50 (m, 1H), 3.44 (m, 1H), 2.23 (m,
1H), 1.84 (m, 4H).
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4- (2- Ami no-t hi azol -4-y1)-N-cycl opropyl -t hi obenzam de.
A sol ution of

WO-2(®7080domo- t hi azol - 4-yl ) - N-cycl opr opyl - benzanPde/uS2@5/047620
ng, 1 mol), in THE (5 nL), was treated with
Lawesson's reagent (0.75 eq) and heated to 70 C
overnight in a sealed vial. The reaction was cool ed,
filtered and the solvents renoved. The 10 resulting
m xture was redissolved in 5 m of 90% DVMF, 10% wat er
with 0.1% TFA and purified by reverse phase HPLC to

give the product. M 27ExhrhptetHob

§3| egﬁ‘fﬁi’%@%‘%EZO&FWO}W%thmylwwfm@anbgnﬂl}—wazol-zT
5300 o ey il AEb PRI DR sk 1R g 5306)
i n Figm §0 ngddy 1,@@itﬁd’tﬁ}ggﬁﬁlo‘%ﬁ&in-i?'l-@@%%iﬂwi'fgﬁ(gwin%%eneral

a DIEA (2.1 e and stirre
Pro% gg_. Mﬁéégz.myﬁ : H' NMR (MeOH-d4): 6(ppm) 7.96 9M, 4H), 7.55 (m,

! e | pn .
L oo, BLDZ Pk S D, PUSIBPY O, 5 Bl BR 3RO S 1Tt 1597 G,
4H) 3 38drartihe2 83 dmil 5t 2.0 m, 2ECL. 56 (s, 68D, LO6KSQAH), 1.38 (m, 4H).

filtered and the solvents renoved. The resulting
m xture was redi ssol ved iExample 367 90% DVF, 10% wat er

o e P8y b URERG- RS £ e oy
HI - NVR §yBivBIpliie) 1-cachmxylic hiddbdnmyl dsbr (GOmpotiiy 53bi)
7.9 (m 2H), 7.7 (m 2H), 7.3 (m 2H), 7.2-7.0 (m

2H)EroB 30 meSf(dvpip2iddin-2-y8-eftiplarhife, foRoWidg\Geddrihl Prodedire 3A. MS:

, n Q.8 4H) . | e 309
; 6_/28%}“%“( 195tk sty Srea Lok b L g0 . 5.2 o s, 10,
780(br 6lj Hié), 17-Tlafrn 058y, 701 Oen, dHH)25. 00 RE RH)ES 18 @H})ﬁ%w (brs, 1H)
091, -.4- (2~ -1 | -4-yI1) - phenyl] -
2958 Sy 2R (H§>2‘fﬁ?w§é‘e?@k§;ﬂ%%|gl F{éﬁgxe] (8.1 5
mmol), in HOAc (50 nL) at. 60 C was treated with
bromine (1 eq., 0.26 ni)EXpmnle 388 over 10 nminutes.

(S)-Af-M%ﬁ-éyé_ﬁbﬁopﬂim%ﬁ%a%lfp?ﬁfiyg%i%f-ZzC)g8&%%%Epyrmlidine—1-

acetic acid was renoved, "ethyl " acetate

111 WO 2007/ Brbevdieesid benedester(€ampanuba30®d t hen

renpved to get drive off the remminder of the.acetic
4-2oimino-thiazel-dryD-bengeir agidi one was then dissol ved in

ettAan(gll .(30_nL) wth NaOAc, (1.1 g) and thiourea (1

eq soylon pf v-4getyl-henzeic agidd(19.es pé mamol), inddOgci (40@ thla)at 55 °C

was Er@iﬁt’@’!itvﬁﬂp&ro%'idé 1EQr 3. S & i
rrenoved and. 1t hg ((g’s?_ﬂ]}tg in rrll% Qﬁ%eqveagéﬂ?lggﬁg.\é%fts%%o fjnutes the
reacgorh?wa.@poqjg% thr/mcetis aaddsvaa ramoved; htlﬂ_l acerte 30 anid) was added and
then E/%iﬁb(f%di% #X ﬁﬁﬁ? .?en%}ﬁ&& It adRic e Th %rLPJte%%ﬁlto' ketone was
then @gpobyefl 4n gthapelef2PD mphiewith NaOA @I g)2anl thivubaiyh ] 4.0\s) ivas
addef! THY Qtfsbleﬁé"lgﬁ Q\%)s( %lill‘l‘(e:d 9 llo%m temperature for 15 hours. The solvents were
removed and the solids washed with water (3x 100 mL) then ether:ethanol (4:1,3x 100

mL) and dried to give the product as a tan solid. MS: 221.2 (M+H™).

4-(2-Amino-thiazol-4-yl)-N-cyclopropyl-benzamide.

4-(2-Amino-thiazol-4-yl)-benzoic acid (4.4g, 20 mmol) was dissolved in DMF
(100 mL) and treated with HATU (1.1 eq. 8.4 g) and DIEA (2.1 eq, 7.5 mL) and stirred for
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benzyl ester (conpound 5309) Z-protected (S)-proline

(200 ng) was dissolved in DVMF (15 nL) and treated with
woQodATL001. 1 eq. 316 ng) and D EA (2.1 eq, 31BCL)USa006/047620

stirred for 15 mnutes. Then 1-[4-

(2- Am no-t hi azol - 4-yl)-phenyl ]-ethanone (1 eq, 200 ny)

was added and the m xture stirred at anbi ent

tenperature overni ght. The reaction was cool ed,

filtered and the solvents renoved. The resulting

m xture was redissolved in 5 mM of 90% DVF, 10% wat er

15 }311{1/126:%) r']l"g'leg‘; gglﬁg?gﬁ@{(%ﬂgfg fjf_:rtgylglg'n ! :Saes aée lelﬁ)cmgxture stirred at

ambienNRRpERIVBE-fd6 ) hr.STheprepctich wag dilutddxithSl @ x(n!‘a., ofhbiiter, extracted

wit% E%O?\@l_(&% *1'90 P{Zhgr_%:‘_ﬁoxflt‘\%S HiOO gléiaﬁd %lw%ﬁ%lﬁq?g&i_@nﬁ tﬁe golvents

rerr(mrgdSH)e rebulsinglselid lal&s trlturatled w1té1 ether to give the product >95% purity by
cl opr opyl car bam

HPE& Nﬁﬁe%@ % (AM% %I 2pyl ngr bam oyl ] - 4- hyd roxy- 20

rrolijdine- rboxylic acid benzyl ester (conmpound
- @éﬂ?‘o ol- 4')’1?-N-cy<¥lopropyl-thlobenzgmlde (comp

A B B 5 Py s s,
mnﬁiﬂ) 1ri\/$HF5(@7mﬁ),(\M'SH}l_?)atéﬂ W%a%@%%@’éj@)agerﬁ((ﬁﬁg)eg) %ﬁd Reated to 70 °C
ovegquht i alsegleg \(1@,11 Tgﬂfeacnog gvag gpoled, @I)tered agd thy solvesis removed. The
resﬁtlﬁg ﬁﬂktu}e s rc%hzso(\md ik 57ht ofo s (IfﬂdF 16‘% waQtel7 w%h% f‘mTFA and

purr(fw;i by l[eﬂeﬁmnf’gy?@l I@%@ﬁ?lg@wd}aptqducp MdBy275.4 (MDD~ 2- yl ¢
ar banoyl ] -oxazolidi ne-3- carboxylic acid benzyl.-ester

(S)-@c[ﬁ y‘dopgqm)ltlﬁpc;mb(aﬁ)OMnyl)dhsz)oBzébalchldmggqx},;byﬁ;)hdme-1-
car B B Rt SRS RS TRR [ LS 8 ooy B

(m z.?}%l%%tw&gggcflﬁg?g@ % Q{a{s Yp4 Blfvedgﬁ‘ %legmn)@bd treated with
HA’IIB(I(]maq B)mgYarid DEEA B, eq? 58 pi)and dtibred 201415(§1mﬁé’§) Then 4-(2-

Am 'théazr"s&(g)'bﬁ'@%?faﬁw 8%9‘1%%‘9@6;% Ayt n§) g vigserded gndthe
mlxmrb 3R bt Sbieat te%lmathre &veﬁﬁgﬁp ARk 'réac%h Mg%%)’éfd filtered and the

ester (Conpound 53 From O
solveptsy rswaa}ﬂéhﬁ raulijag ﬁg‘x@éﬁ @iaaredmsgb@dun é i:levy 90%WF 10% water

w1t}{ @WWT P‘ﬁ)anﬁ ﬂlﬁﬁf@d]l?y r%%ex%g pﬁgsg(glq%‘Lé tgbgﬂsesthg %é%ﬁlft ]Y 1?)(? 44.2 mg.

1 (m
MSH§07 @(MB‘I‘()WH Z‘IMF (IIMSS) -(¢)1 S1{ppsp) 12496, AH), B0.H(m, 1H)47.9 (m,
28 §.7 ¢, Dh), 73 (&R0 89 2001 ot i) Moo A0 G M B i, 111), 3.4 (mn, 31,

2.2 (m, 1H), 1.91 (m, 4H), 0.8 (m, 4H).

Example 309
(S)-2-[4-(4-Acetyl-phenyl)-thiazo]-2-ylcarbamoyl]-pyrrolidine-l-carboxy]ic acid
: benzyl ester (Compound 5309)
1-[4-(2-Amino-thiazol-4-yl)-phenyl]-ethanone.

A solution of 1-(4-Acetyl-phenyl)-ethanone (8.1 g, 5 mmol), in HOAc (50 mL) at
60 °C was treated with bromine (1 eq., 0.26 mL) dropwise over 10 minutes. After 5 more ‘

minutes the reaction was cooled, the acetic acid was removed, ethyl acetate (50 mL) was
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10 Exanpl e 313
(5)-4-[4-(4-Cycl opropyl car banoyl - phenyl ) -thi azol - 2-yl ¢
wanbevoydo) - oxazol i di ne- 3- carboxylic acid benzpCTaSR®6/047620
(Conpound 5313) (S)-Oxazolidi ne-3,4-dicarboxylic acid
3-benzyl ester (51.3 ng, 0.20 mml) was dissolved in
DMF (1.5 nL). Triethylamne (56.4L, 0.40 mmol) and
pent af | uor ophenyl 15 trifluoroacetate (35 L, 0.20
nmol ) were added, and the reaction was allowed to stir
at anbient tenperature for 25 mnutes. Then
added pad Areinrremohed mogetdirive JofiNhe ¥etaRidePyt t‘he Q@éﬁca{ﬂ)xg eI‘he crude bromo

It )
e e RTINS B Sl e Nt (s oot (e, o

mgk wammichtiu’ll’be SUEPERNYi @i bvas Thfed ﬁﬁ%‘bhpﬁrﬁﬁ@?atﬁ] | fto? : g %nggsd The

ied b everse phase HPLC to grve
S°1‘%P{§d“’ e Fy’%?‘{i ffg ths regyltingsmixtow:, wag Mdidste&hn 2GnIN¥R0% DMF,

10%% Wg% 018 gpl(a()rﬁng fﬁb%fgd}%lg%%si };E?s%‘hlgﬁf;‘%o s praduct. Ms:
219:&‘4 Hp). 772798(m 5H), 8.37-8.48 (m 1H),

48 12.51 (s, H). Exanple 314
(S)'%'-?[f 44'(‘ﬁ°q1JV'ePU@Yﬂhﬂn92()1-2-hlcazbﬁmﬁyl] Ppyrrolidine-1 -carboxgllc acid

beﬁﬂre@%%‘ggﬁ%ﬂ@g@ ne-1|-carboxylic acid benzyl

ester (Co

2. t | b li di
ne[ﬂpf:og?c‘g\gg( ¢ Iﬂgﬁg@%’ 00 Jﬂ Z° glgf,fé r@oﬁ&ﬁ? @]05 s gnd romted with

HAgz&mim 806 a@)mgd mE@Q@ 11'8@|3)15V)ﬂ§) AdSstivtedSer 1 5 ftntlles.Ofhen 1-[4-
A%n qiagzgfjg l\/q?e ﬂ7ev nat e. 1Reactl on m xture was
ate §DcPhesy (1 e, 200me) wen addeshandathe anikture

stirrelt stremsisientibmperaude ovemi glgg'g%% %aéféq_? b)%i %g%l% Z@gezgﬁ/gn@ ﬂ]d

solv$r§ fied OE, 113 V‘D 2007
¥ kv be respltmg WEsturegrasiredisnelyed H 5 MRS (ODRASDMIB) 10% water

with®( I%”IFFA 3n3 uﬁﬁed %Wevergeﬁésé ?P&?—%ﬁlz/é 4}122264?3d gt}_%@elil AP mg.
MS: 21,55 (&4 nNMHqXDMSQ@GI 3 (pph) 1215 @6, XHD, 84HYs; 4H), 7.8 (m, 1H),
7.2- ﬁfﬁp%%) ?1% 5% (B s feh () e 344793 26 (seBHE-22 s BB, 1.9

(m,3H)ic acid [4-(4-
cycl opropyl car banoyl - phenyl )-t hi azol - 2-y1] - am de
(Conpound 5315) From Sagfa
hen acet chI oride follown
SR DAt orliopilcakh Smopkph Gayiy-himal ey lookbabio]-4-hydroxy-
DVSO rol ¥ , 91
(m ar 6 o tmesaayueiid bl istf edmphullysafo)

2. B®n( (8S,4R)-4- h&dﬂ&y(—ﬁ@rroli’eﬁn@-l @-dlcgrbg;ylgc%cié Hlben%‘yp dster using
GenegaTProc@dure 3C rTBleld 5. 4 mg. MS: 507.3 (M+H). H'-NMR (DMSO-dg): 6 (ppm)
12.5 (m, 1H), 8.4 (m, 1H), 7.9-7.7 (m, 5H), 7.4-7.0 (m, 6H), 5.1-5.0 (m, 2H), 4.58 (m,
4.6), 4.3 (m, 1H), 3.5 (m, 1H), 2.2 (m, 1H), 1.9 (m, 1H), 0.7-0.5 (m, 4H),

Example 311
(R)-4-[4—(4-Cyclopropylcarbamoyl-phenyl)-thiazol—2-ylcarbamoyl] -oxazolidine-3-
carboxylic acid benzyl ester (Compound 5311)

From (R)-oxazolidine-3,4- -dicarboxylic acid 3-benzyl ester using General
Procedure 3C. Yield 8.4 mg. MS: 493.3 (M+H). H'-\NMR. (DMSO-dg): & (ppm) 8.4 (m
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(S)-1-Phenet hyl - pyrrolidine-2-carboxylic acid
E4- (4- cycl opr opyl car banoyl - phenyl ) -

woho@aobeoR- yl ] - am de (Compound 5316) From 0. 012CWiUSed06/047620
phenyl acet al dehyde using CGeneral Procedure 3J.' HNVR 15

(DMSO-d6) S (ppm) 13.07 (s, 1 H), 10.09 (s, 1 H),
8.47-8.46 (d,1 H), 7.97-7.86 (m 5 H), 7.34-7.23 (m
5 H), 4.55-4.49 (m 1 H), 3.45-3.34 (m 2 H),
3.03-2.82 (m 3 H), 2.66-2.60 (m 1 H), 2.12-1.96 (m
3 H, 0.73-0.68 (m4 H); MS: 461.2 (I\/H-H+) Exarrple 317

1HR 7{947 [84nd, STy 4.3 DA Y(np rsmyis Qas"@go Mgg H
| carb 2 Blox Py LHD, 2.8 (m,
1), ¢ 4d<asb2h;§n¥é§f‘épa€° 9%708%&5?,m Er om 10, %ang"?% 14

mol ) of 3-am no-1-propan-I - fol |l owi ng General
Procedure 3A. MS: 5009. 2@%1)8315! NVR ( DMSO- d6) :

(g'z"gm(( d-’@)"ztﬁgpﬁf}) gﬁ#}lgg&ygapgﬁ%l) 859:1{%—2 ériﬁari)g}xg)lm-pﬁrrmhdme-l-

3 85, (Barkpxylipjacidshertry| ester @E)mpduid 5302) 2H)
225 m 2, 1.89 (m 4H), 1.68 (m 2H). 25 Exanple
318From ro 03 ml. (0.36 mmol) of cyclopmpylamme using General Procedure 3G.

'H}-ﬁ\?ﬂ{ ﬂs@é&@%&&:ﬁﬂ}j}@%%@ r[n’gﬁa§15§( N 859 581156 B, 5.07-

yrro caf

485 4db§0(@a grﬂ’l)h;?l%c(nnlzdheﬁizls €8l e L QOPCHIEIHISAH G5, 1 1),
nmen C or or or ma
07O R o BN e sB. i 550 1K)

NVR (DMSO-d6): S(ppm 12 01 ( éi‘ , 8.02 (br s,
1H), 7.51 114 WO 2007/ 0¥3EHPl ?USZOOG/ 047620 (m

(SM-14-m-ﬂyc!«mrotvivlcarﬁaﬂey(-ﬁhel%)ﬁ-thlgzéﬁz 9%5%&%103;1; o}%zolé'dinea-

( S: Io Zbl (s, °%’H§’xyb° g%d(hﬁﬂ @mnmrmcki@l.’()S) 2-
R DL e,
ettt B, Ot sty
trlﬂlt%ﬂg@l? y ,;35 mmob) werg added; dnd theHpactionG@as7alldwédno stir at
ambieat mp e"-}atllge for%% &{Hute%sfﬁ% (ZGAQmZ}E(? ﬁ}lgzrgf %%éﬁ%\’f-fgclemopyl_

3.62- 3 49 (m 3
benzgguqlﬁ trifjuorgacetic pgld( alt (24848 mg\(ﬂil 4Gboimdl) (e bidded, 2d the reaction

was @fﬁg@é@axﬁg@fﬁ tem er t\éraer veml§lPt Fglﬂ-gr{ﬁ?cjthnhwadsz%]lterzd 9}1@ Rpyged by

opr
revewgwh]asqﬁpm uotglmtﬂe-desmdapooxdhctc ¥ield10.2 mg. MS: 493.1 (M+H"); H'

und  5320) From 400 ny
NMEYOMSOTeR S SR Uea a1 Bt Dirbciitl i 669 (m 150,
4.90BxHhthp4BH4.00-7.45 (m, 4H), 7.72-7.98 (m, 5H), 8.37-8.48 (m 1H), 12.48-12.51
(s, 1H).
Example 314
2-[4-(4-Ureido-phenyl)-thiazol-2-yl carbamoyl]-pyrrolidine-1-carboxylic acid benzyl
ester (Compound 5314)
2—[4-(4~Amino-phenyl)-thiazol-Z-ylcarbamoyl]-pyrrolidine—l-carboxylic acid

benzyl ester (Compound 5050, Example 50, 40 mg, 0.095 mmol) was dissolved in 4'ml of

- 1:1 dioxane/TMS isocyanate. Reaction mixture was heated at 70 °C for 7 hours. It was

then evaporated to dryness. The crude was redissolved in 10 ml of DMF and purified on
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MS: 492. 1(MtH+); H NWVR (DVBO-d6): 8(ppm) 12.52 (d,

1H), 8.8-7.8 (m 10 H, 5.20 15 (m 2H), 4.50 (m
wb2097/076:060 (m 2H), 2.84 (m 2H), 2.27 (m | PCT/UB289/047620

(m 4H), 0.62 (m 4H). Exanple 321

1- (Pyridi ne-4-carbonyl)-pyrrolidine-2-carboxylic acid

[4-(4-cycl opropyl car banoyl - phenyl)-thizol-2-yl]-am de

(Conpound 5321) 20 From 50 ng of isonicoti noyl

chloride (hydrochloride) foll ow ng General Procedure

3B. M5! 462. 1(MrH+); H NVR (DMSO-d6): 8(ppm 12.56

revqrss phasy HELQOMSAd66. 2 (M +18; Bl NMRC{DM*sde ggbﬂng? 12%@ (d, 15D,

7. 72(7 fﬂﬁ%ln{),ﬁg 43 {d,g;gﬂ 313% (Qﬂé) i q@d( aﬁ),lsr.g (lu 60H).02, 2H), 4.50

(m, EXRYDE® (B22HF51.90 (m, 4H).
2-(4-[4-(Pyrrolidin-3-yl carbarmyl) phenyl ] -thi azol - 2-y

| car bam)yl )-pyrrolidine- gy aabaxy! i c aci d benzyl
est r go ound 5322) From5Z.1 rng

ﬁqlﬁcﬁ Y fa'l!?'al-abemyll—acmsuwmrcolamm-z-eunbolxyny lacigS[deW-
<“‘°" B Do Y ARG omna 5315
RN "%@%3’5 "B pheri a9 b delltins et

quﬁéﬂw@zooéﬂ&mkd (MEH); H' SV, (OMBID-dgJ: B(ripa) RADS s7 11-1), 8.42

(5, 168)67.93 () a5, 6:07 Wn, 84,57 dp iy 185 @,a%(?% 1H),2 19 (m,

lH)’lf%)?(l(lA‘-’fHD Wb béphdiyl ) - acet yl | - pyrrol i di ne- 2- car boxyl i
c acid [4-(4- 5
cycl opr opyl car banoyl - pheExampldi3egol . - 2- y1] - anmi de
(G 5323 Fro 48 3 ng of
() PRS- B At ST T p SR AR - 45Fydaprapstesrbumoy)-phenyD-

Procedure 3B. maomsyl O d6)
GEgpn’) 12.40 (s, 1H). B fgm('mo'dﬁ""yw?g(l dd, 2H) .

7. Feor9,018HhL o?fphenﬂdeetalabbyde%sﬁ% GBherhl H)oce&rz :ﬁ 1
(DM%@ gég&n@p@ﬁ%ﬂs H), 10. 09 (s, 1 H) 8 47Hg; 46 (d, 1 H), 7. 97 7.86 (m, 5 H),

73427330 45 13 Ao ik By 3.85-80 @g{zﬁg%‘%car 3}41 3 H), 2.66-2.60

(o, LHNEEB145 ook bR S s BbomS A 04+

3-nor phol i n-4-yl - propyl am ne fol | ow ng General
Procedure 3A. M. 578. Zxasple317 NVR ( DVSO- d6):

2- {4-gﬁ4wlﬁy((|’ﬂ% M‘})"yica}%aﬁ%ﬁ@bsphe;%fh%gzo}%:élcarp%og’lz d)yt!}olldme-l-

3H), 5.01 (&primmylicackbbénmyl! déster (Compound 5317)
From 10.3 mg (0.14 mmol) of 3-amino-1-propan-1-ol following General Procedure
3A. MS: 509.2 (M+H"); H' NMR (DMSO-ds): 8(ppm) 12.47 (d, 2H), 8.45 (m, 1H), 7.84
(m, 4H), 7.35 (d, 2H), 7.11 (dd, 2H), 5.01 (m, 2H), 4.54 (m, 2H), 3.85, (br s, 1H), 3.46 (t,
2H), 3.32 (m, 2H), 2.25 (m, 2H), 1.89 (m, 4H), 1.68 (m, 2H).

Example 318
2-[4—(4-Cyclopropylcarbamoyl—phenyl)-thiazo]-z-ylcarbamoyl]-pyrrolidine-l-
carboxylic acid 2-isopropyl-5-methyl-cyclohexyl ester (Compound 5318)

From 64.5 mg of (1R)~(-)-menthy! chloroformate following General Procedure 3B.
MS: 539.1(M+H"); H! NMR (DMSO-dg): 5(ppm) 12.01 (br s, 1H), 8.02 (br s, 1H), 7.51
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3.96 (m 8H), 3.08 (m 6H), 2.28 (m 1H), 1.96 (m
6H). Exanple 325
wO3eTlo7eoenyl acet yl - pyrrol i di ne-2-carboxyl i c aeC®/uUs2006/047620
[4-(4-cycl opropyl car banoyl -
phenyl ) -t hi azol - 2-yi ] -am de (Conpound 5325) 20 From
0. 02 nL phenyl acetyl chl ori de using General Procedure
3l." HNV\R (DVMSO- d6) 8 (ppm) 12.35 (s, 1 H), 8.43-8.42
(d, 1 H, 7.95-7.70 (m6 H), 7.45-7.43 (d, | H), 7.31-
7.15 (m 5 H), 4.57-4.52 (m 1 H), 3.69-3.57 (m 4 H),

(m,31H 3200, (R, 2.000(m, 268523085, 6, B12 [, 118 133 1n88Eh™M 47 (m,
4H)§g'.4")d-09'2%%{, %‘}?)? ogzﬂ] (i, 3521) owsl's?,' (Iﬁgg)é?w" Exa"ggfné @6

2-[4-(4-tert-Butyl carbanoyl - phenyl)-thi azol - 2-yl car bam
oyl ] -pyrrolidine-I-car box¥xamplesili9d benzyl ester-

g of, tettabut yl.am n
iy e R oSl Befmovepyrroiaine.

NMVR ( DVSO- d6)carboppliy adid behzykstet iCompoimd 53195 H) |

7.73 (s, 1H), 116 WD 2007/ 070600 PCT/ US2006/ 047620

7. 0ot 0,062 (0.8. mol nef Gefopedtylidddhyde lusil, Géneddl Hrbtedure 3G.
"k (BM8D-60s ok 12514159 @ 1) 7871 oy 0 115, T4 D (m, 4
H), ¢R)0-4.50 4xy, 4-Hy 816203 4P Yt ArHDR VL2 P @AY b KDY iggzobe @.lﬂyw H), 1.17-

y

11%@%@%%%@3@0&%}% 3- 5 carboxylic acid benz

(R) - Thi azol i di ne-3, 4-di carboxylic acid 3-benzyl ester
(R) - Thi azol i di ne- 4- car box3¥a®@plecdZ0 (309. 9 ny, 2. 33

12 P4-(4- O3l oPpire plciEsh vh Hy IPfren ifzol- bbbV hi$ idine-1-
wat e? %dr?t;_ﬂTh,e so%.ﬁ?‘gn y‘iv\)ég"i%%lﬁégﬂ? g&%ﬁ)&gﬁﬂwﬁlﬂm 1
(0.590 <#piboxyliegeidpyrjdipg3-yimethy} extern(feempyund 5330)
chl or of te (0.485 nL, 3.40 nmol). 10 The reaction
was S ‘?é‘gglgé{fpgedm#‘é(ﬂ msiiegol follpaving procgdiiedior Example 384.
MSi @oRaYREI'S; BYRMR ghhvisos i h1d gr n
urif i(ed by rever sgbgh%(gedgﬁPsL@ﬁg lgl’rsvz\é@?fgfeib’dégiféejg%’ POH)’ 5.20
(n, BFyeth 50 (m, 1), 350 (m, 2H), 2.84 (m, 2H), 2:27 (m, 11D, 1.89 (n, 4H), 0.62 (m,

4H)(8) - 4- [ 4- (4- Cycl opr opyl car bamoyl - phenyl ) - t hi azol - 2-yl c
ar banoyl ] -t hi azol i di ne-3- carboxylic acid benzyl ester

(Conpound 5327) (R)-Thia .di,ng53, 4-di carboxylic acid
3-benzyl ester (52.5 ng,igg.abﬁh?rrgr%?) was 15 dissol ved

1-(E’ﬁ|ri|§imgztgwbynylmwmg&5ns-mgbmém mfml [)-(uagrcﬂiiﬁ'tﬁ_ﬂylcarbamoyl-
ol | oned by . .\ . reaction
was stirred ?ﬁ Iﬁﬁ%i&éﬁ&?g’ﬂb@ggﬁ‘éoPQ?P“é%Mt es.

Th -4 AR O-t hi.azol - 4- vl ) - N-.c 0 - benzam de

( 5?‘?«1141 r%)zmgrgf 690%%“%%%&0%%@&%6&%01{)#3 @{{Q%ﬂ eqﬁ.&l Procedure
3B. MS:r 4601 Q-+HI, i NMR (PMSO-UEE SN pis6.(s,Tie), BERCIUOPH), 8.51
(dd, \Q@ﬂ, 7.90 (m, 4H), 7.69 (br s, 1H), 4.70 (m, 1H), 3.64 (m, 2H),'2.25 (m, 1H), 1.98 (m,
2H), 1.19 (m, 1H), 0.60 (m, 4H).

Example 322
2-{4-[4-(Pyrrolidin-3-ylcarbamoyl)-phenyl]-thiazol-z-ylcarbamoyl}-pyrrolidine-l-
carboxylic acid benzyl ester (Compound 5322)

From 52.1 mg of 3-amino-pyrrolidine-1-carboxylic acid tert-butyl ester using
procedure for synthesis of Compound 5337 (Example 337) MS: 520.2(M+H"; H' NMR
(HCl salt) (DMSO-ds): 8(ppm) 12.5 (s, 1H), 9.6 (d, 1H), 9.6 (d, 1H), 8.9 (d, 1H), 8.0 (s,
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filtered and purified by reverse phase HPLC to give

the desired product. Yield 18.5 ng. 20 Ms: 509.1
wONRbHH706061 NVR (DMSO-d6): S(ppm) 0. 54-0. 75 (mpC2ids2006/047620

2.78-2.90 (m 1H), 4.51-4.59 (m | H), 4.62-4.70 (m

| H, 4.83-5.18 (m 3H), 7.07-7.43 (m 5H), 7.77-7.99

(m 5H), 8.39-8.47 (m 1H), 12.55-12.64 (s, |IH).

Exanpl e 328 2-

{4-[ 4- (Met hyl - phenyl - car banoyl ) - phenyl ] -t hi azol - 2-yl ca

rbanoyl) - pyrrolidine-1 - 25 carboxylic acid benzyl

T AT G I P T 21

2H) RadH-(my 2NMRY(BIB0- d6) : S(ppm) 12.41 (s, 1H), 7.69
(d 4H) 75070(m 11H), 5.02 (m 2HO, 4.49 (m |
3.60 (m | H, 3.11 (Ep;ampi)eszz 52 (s, 311), 2.28

PCT/ usg%ﬁ%}‘ﬂd%'&ém%(@é%ﬂ?ﬁ FoRARE 2Ty tic acid [4- @-

(S) 2{y¢(041®9pybprbmﬂuﬁlspﬁémyﬂlﬁﬁz(fllpyl]ﬂhﬁ-‘iﬁl}é' ConipthwivP$323)
I'b 1] carboxylic acid benzylester (Corrpound 329) To
a st Iiom €31 3mg pli(4flobro-phenyl)-acetyl chloride following General Procedure

3B. (l?}s; o | dl 161 mgﬁbﬁﬁw)(@%%&ﬁ $1(?91n¥é§t b(gg?%}rﬁo?@n@ 1H), 7.79

(dd,50%5)0 7. m((anpl-m B9 (R, 518), 9. 5000rd,4 HYYBTA-3.3i(Hh, $.83

2] o9 CaHS added TE%Q( oog(ﬁﬂs’nu fo||om(/eo|mt?}(I addqmn)’213(m
b é g@ropanesulfonyl chloride (0.016 nL). The
reactlon mxture was stirred at’' room tenperature for
1 h then was concentrat ed%¥MRI&3E8 to gi ve the crude

RF QAU {3-MRskipHoligad-y RPropylcdtantd gllji?h%qf m%%&fc‘é%ﬁﬁoyl}-

phase HPLC furni shed the desire
( DVEO- dBjrrelid Wna-cwrlmyhc asld(lmnzx ester (Conponod 5324) 7
5.13 (m 4.89-4.87 (m 3 H), 4.52-4.47
( mFrYrr’_gO mg qf@ -3105&10(1%4-21-pgopytan@3|@e jo%v(anmergl Procedure 3A.

Ms 2538 22vRsr 0 Nl\%ﬁ(m»?s@%ﬁ)l Bphiiggés Sy 2 D125, {012 ors,
IH)(%?} £s, IA‘I)E Z-%’-’(@?BI%{)K ?)é?l(ﬁé?ﬂﬂyV‘-lélfﬂd@Hpﬁmm 21”{‘)'(1*315(2I (m, 1H),
3962k 1), 3% }&HJE%BEME@ 12&3% 55, of ¢ 2!

cycl opropyl al dehyde usi n rgﬁs Procedure 3D. ' HNMR
é_SDI\/BOdG) 8 (ppm 12. 34 7.65-7.62 (d,
)|-5-Phinshcé’ty@)-&ry@mluﬁné&-caﬁ'bﬁﬂylibﬁcld [2-(m)cyc5peeﬁﬂc§&amoyl-

2 4.
§2” | I|:|)|) , e“zvé)zrg'“g%gd z &‘H)T%“‘%Q é?"{&ﬂ““f’%zs)é 91-
(1) 9&5600%?%]?]26&1,&?(368&?@@ lﬁspsfg%etxﬁg.ﬁésoceéure% ‘HNI\|:1|)R (DMSO-
de) 6 (ppm) 12.35 (s, 1 H), 8.43-8.42 (d, 1 H), 7.95- -7.70 (m,6 H), 7.45-7.43 (d, 1 H), 7.31-

7.15 (m, 5 H), 4.57-4.52 (m, 1 H), 3.69-3.57 (m, 4 H), 3.16-3.14 (m, 2H),295283(m 3
H), 2.19-1.86 (m, 5 H), 0.69-0.58 (m,4 H); MS: 475. 1(M+H).

Example 326
2-[4-(4-tert-Butylcarbam oyl-phenyl)-thiazol-2-ylcarbamoyl]-pyrrolidine-1-carboxylic
acid benzyl ester (Compound 5326)

From 50 mg of tert-butylamine following General Procedure 3A. MS:
507.2(M+H"; H' NMR (DMSO-dg): 8(ppm) 12.44 (s, 1H), 7.95 (m, 6H), 7.73 (s, 1H),

116



10

15

20

25

Exanpl e 331

1- (2- Phenoxy-acetyl)-pyrrol odi ne-2-carboxylic acid
wp2e(7p7aspal opr opyl car banoyl - PCT/US2006/047620

phenyl ) -t hi azol - 2-yl ] -am de (Conpound 5331) From 51.2

ng of phenoxy-acetyl chloride follow ng General

Procedure 3B. Ms: 25 491. 7(MtH ); HL NWVR ( DMSO- d6):

S(ppm 12.38 (s, IH), 8.49 (s, 111), 7.92 (m 4H),
7.09 (m 2H), 6.912 (m 3H), 4.72 (m 2H), 3.64 (m
2H), 2.85 (m 2H), 1.95 (m 111), 2.03 (m .4H), 0.58

7.08§ tad, 2H), 5.01 §m\V\OF3 0D 49 ) Sgﬁf) 2 I:})@{rp
(s, §ﬁf 2Hj){4 [E}; (Cycl ohe%lP ﬁgtaﬁﬁ—mg]ar ba%%&q ﬁ{) m, 4H)138
oy1) - phenyl ] -t hi azol - 2-yl car banoyl ) - pyrrol i di ne-

1-carboxylic acid benzyl ester S}ﬂ npound 5332) From 50
rrg of cycl ohexyl - net hyl - Towi ng Gener al

e 12 "3@“"535‘4’;"@“%'?1‘?’% o2 MfBrbbloph b inotidine.3-

6H), 5.01 (nfarhgxy llqam@l KemzyDédter (CaEdpotnd $3270H) , 2. 81
5H), 1.91-0.94 (m 4H). Exanple 333
(R)%iﬂl?%ﬂlvhpwé&d%:aabwlmm Bebemzytester
E{éﬁ‘( cI opr opyl car banoyl - phenyl ) -t hi azol -2- 10
yI 1 lil“}ﬂ'lé‘lﬁ"ﬂmuéaf(ldlﬁmgmg 53333'31)1mol) was dissolved in DMF

10 fagd ! CrRS
e n“f?im%&ﬁ%%?ﬁr COLATRE Syndh b flsiedB B and DIEA 0590
mL,3.3% was add@biatipwed b benpyl c)mmsorgiﬁ@@mw 3%40Thmol).
u jon was adde
The Qéra}cgtgll:]ly a?fir’%ﬁ (aabktggnn? aﬁgwggg ORI 19 3MPisRE tenmergheagNernight. |
The repstipn veas dileBa] ancdpyrifiedlbyrevk
ronnendifes Smyi otk PRI Ot i o

R)-rlddd«Cyclapi pylcaadanssyl-phepenah R thiazolids
- voq P oaphRdolE Ytarh S M thiszolidine-3-

|
cartRFRE e por5F e S E&?fﬂaggnﬁﬁ%? VE: 476, 7( M) H
¢ 9 1 61
N@d—%ﬂ?xbg 3845 %E?)ra[}bo?cy}fg aglngI{a?r%yl gﬂ;? (52. 55mg( éh2:)|n§mol) was
dissaliyed 1. ABIK (8 mikh) DIEA ﬁsssfsg%L loniéﬁ mn?olg @JEE Quaed Potiofved by HATU

(74. %%? Qépbmgl)glg‘edﬁ?%w Wagy Slﬁ‘é'f?é)ﬂt apthéeng Itémpéra‘a)ze) For2-5ythinutes.

Theracts Fﬁ«?ﬂ?%icr%;%gd%gglg? L 8R1cbrofA A Hhide (g?l tg,e6 56 ?rlljx}m f) was
addeg,s':)nd-lthp Leastipg W{aé_sgngd@i @mbbgkgelmm:r&turedo\&nﬁlght 'DlhE x\élactlon was

filt e&hﬁd

e B e R Sl prmigt by o me.
MS: é t™+H"); H NMR (DMSO- -dg): & (ppm) 0.54-0.75 (m, 4H), 2.78-2.90 (m, 1H),
451459 (m, 1H), 4.62-4.70 (m, 1H), 4.83-5.18 (m, 3H), 7.07-7.43 (m, SH), 7.77-7.99
(m, 5H), 8.39-8.47 (m, 1H), 12.55-12.64 (s, 1H). :

Example 328
2-{4-[4-(Methyl-phenyl—carbamoyl)—phenyl]-thiazol-2-ylcarbamoyl}-pyrrolidine-l-
carboxylic acid benzyl ester (Compound 5328)

From 50 mg of methyl-pheny! amine following General Procedure 3A. MS: 541.2
+. 7l
(M+H"); H NMR (DMSO-de): 8(ppm) 12.41 (s, 1H), 7.69 (d, 4H), 7.50-7.0 (m, 11H),

5.02 (m, 2HO, 4.49 (m, 1H), 3.60 (m, 1H), 3.11 (m, 1H), 2.52 (s, 3H), 2.28 (m, 1H), 1.91
(m, 4H).
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25 ng, 0.21 mmol). The reaction was stirred at anbi ent
tenperature for 15 mnutes. Then 4

wO200m70600t hi azol - 4-yl ) - N-cycl opropyl - benzam dectAas2@6/047620
ng, 0.21 nmol) was added. The reaction was stirred at
anmbi ent tenperature overnight and then heated to 50C
for 7 hours. The reaction was cooled, filtered, and
purified by reverse phase HPLC to give the desired
product. Yield 30.5 ng. MsS: 475.1 (MrH+); H NWR
(DMSO-d6) :, 5(ppm 0.54-0.75 (m 119 WO 2007/ 070600

PCT/ US2006/ 047620 4H), ]E,&%nsﬂ}elgﬁg( m 9H), 2.79-2.90

3. 05- 3. 25 2H) , - .55-3.75 IH), 5.33-
() '%' %O(]q}(:h cl?Hf ‘,’paﬂe?glf‘g!r‘nﬂanl{_ibﬁ?'P@Pn}’])'tbimg-g]r}d&l%mdylﬂ-pyrrolidinel-
12.50-12. 59 ; -2-{ 4
[ 3- (Cycl opr ogﬁf'ﬂﬁ%ﬂ%@%ﬁn@%ﬁ% 8?255 yI'car ba
MDYT apilfred iigiveof €5)*2-[)48‘@fﬁ%?&%@@%@g&ﬂ'ﬂ&%ﬂoyu_

“%’53 otmd 5335) From'0.

Py ;%5 -5Wp§y%wg benzil egtetGampourid 5256 Exempld 50, 006 0.14
mbDY 42.55- 7.81-7,13 (m,

m ?gwﬁ)@,@g)(f?- 1511@2? ?;lné vgai ﬁh)glfzé i@&%%ﬁ%ﬁ@owq l])'y aécﬁ]tlon of

cyclgpg@aggs,_uif‘;)pm chionife (02(; BﬁmL).g]Il'g(z mgcté%ﬂléxtﬁlé%aélst%d dtroom

temée.:rggf:r% %031;3)1 lzg'ﬂeﬁl]\ﬁss( ‘ ent%é}d d Wﬂm _giv%(}hg [nsodymg, Purification

of the qryde produpi( Wy Bversz phase/MBLY furnished tﬁ:] desired product. '"HNMR
| azZOol -

I |y di,ne-2- - ani - | -4-yI V-
ED“E%%E? S B Y 3 P s 7 SR (@ 5D, 4.89-4.87
m, 2¢De -5(2@b4h73(mnﬁPﬁSﬁﬁﬁ)—&ﬂtEﬁp,@H()Qz?&)-mlgﬁa %), 2.38.2.35 (m, 1 1

2 [ 4+ (25 i )=t 1225 oyl 1 238-2:35 (m, 1 H),
20850 b Ty AR D780 Gyt FD: NS 2B HHBe or (I ?52277- 52)

was dissolved in 4 nL of DM. 15 To this solution was

added HATU (160.9 ng, O.Ezawﬂﬁ?ﬂhnd DI EA (0.05 i,

(S)-2-@¢[4-@ayio ' ARy | ropm .
)t e{r?g[er at'ur ep'}og?ll?eﬁgt-r%.ml%) pﬁ?"sﬁ L thiag %6%31\1/%?%&'5‘@3961’3’"0“‘1‘“9‘
56.1 ng (0. bsamkesylicaci@bemdylester (@omponsd 5386y boxyl i ¢
ac'gd tert-butyl ester. Reaction mxture was stirred
ov

Fom Qrit! md- dfsyplopeanydaldehyde usingdGerreal Rrovédure dDUSIINGIR

ovEDa R HRYE1 8 635 Ao, WELFEC I o

2 15 B8 A4 (i3 1(—1),7}.5_@-4(%\ (H) 1,3 SE3OMRHED,3, 08( P, 2962945
(d, 23) 212?%:? LY %@1%&%&5‘11 ﬁ.—[?l ’.(]73@)6,’]21 é@gﬁ@gﬂss@&g H), 0.24-

m
0.23 E,&Hhmsam.zma{*os, 9H). Exanple 337
2-{4-[4-(Azeti di n-3-yl car banoyl ) - phenyl ] -thi azol -2-yl c
ar banoyl } - pyrrolidi ne-| -Exmgkr3zaxyl i c aci d benzyl

LES opnound 5337) o
G Ron S ARRIR Py Erfime-2-frsbooiio sic r Gamsfoneapylasebamoyt-
q i ne- | - car bpkyhyly-thiaz6l-2-yl]-amide (Compound 5331)
| From 51.2 mg of phenoxy-acetyl chloride following General Procedure 3B. MS:
491.7(M+H"); H' NMR (DMSO-dg): &(ppm) 12.38 (s, 1H), 8.49 (s, 1H), 7.92 (m, 4H),
7.09 (m, 2H), 6.91 (m, 3H), 4.72 (m, 2H), 3.64 (m, 2H), 2.85 (m, 2H), 1.95 (m, 1H), 2.03
(m, 4H), 0.58 (m, 4H). |
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benzyl ester (1S2277-52, 125 ny, 0.28 nmol) was

di ssolved in 4 nL of DM. To this solution was added
WORMMI/0Gd®0. 9 ng, 0.42 mol) and DI EA (0. 05 nlL, POTRB2006/047620

mrol ). This solution was stirred at roomtenperature

for 1 hour. To this solution was added 48.2 ng 30

(0.28 mmol ) of 3-am no-azetidine-|-carboxylic acid

tert-butyl ester. Reaction mxture 120 WO 2007/070600

PCT/ US2006/ 047620 was stirred at roomtenperature

overnight to yield crude 2- f 4- [4-(I

-tert-but oxycarbonyl -

2 {gé&@ n- 3- yI car banoyl ) %enyﬂ tﬁl azol - 2-yl car banoyl )

c exxl-methylgax yhmyael’l!bnyb]eﬂugfloléﬂgearbwﬂbyl} -pyrrolidine-
was then punl nLey PL
purified ﬁatleérérg)ﬁxmé Q& bseél o] &é) h‘?%“?rﬂ“'bq 5%%

sol g@g L r for

roo%bgp ?%M forat urog( @3 %%}mne 3@%?"&%’5@&%@% 3A. MS:
547@1@\#}1?)3&@8&111@ (RNEND-de)t B(ppmp 1 DUV Ed, THER I71890(rh), rzmiy 7t53-7.02 (m,

6H)'V§015(9g2%§'\4ﬂ'§)( ?@%4@'\/5%1% 85%4) Qﬁ% 2158? glz;),,)l °91-0.94
(mGI'B:L(br s, 1H) 5.02 (m 2H), 451(m | , 4.08
(m 3H), 2.47 (m 3H), 2.23 (m 1H), 90(m 4H) ,
2 Do L 2H) Exarrplhe 33&x&§hllggr3%am) ) rrolidine-|
|
Pyg"“#%g%}r “BeaEhiis el 2o e Flopryiintr iaephenyD-hiszol-2-
Pyrrolidi ne- lylpad@gyi- bﬁeﬁﬁhﬂnbéwmg%ahﬁf533??24 g,

0.9 mmol ) was conbi ned wit
I—|A'IRyrroTiallu$e-mc&fbdik91wVa§id hg g&%?rééﬁ'l lzérb'ﬁno?ff-p%%:yl) azol-2-yl]-

‘i #‘2?’136‘?3 %éeo@(‘\?ﬂgﬁ éﬁdmgs roo’o%Tmll Wapsispendesl ingk mL, ca”toluene To
this bﬁ]bl’eﬁsmﬁ_ Qvés'&ﬂﬂe&ﬁléﬂﬁ}}lgrﬁlﬂm dsan Oaﬁ@xgxgn nbfoll(?v%eél b%;jhenyl

rldln3¥|-t i azol - 2- famne(l
ISOCW& { Uy Bmgdks 1§¢actxpe ehizture pamheatepat 20 &C@vemlght

prov@dﬁﬁg @h@&fude &%xﬁa@ qﬂfe%ﬁg %%f%‘%-%g%qeé u%%f Edvags eesg'gq'étc)
redx@gl\gg ip § 0 mLDof DMPgfiltered ahf) puBfig@by $eve1éé) pha@e ePLI(Ean MS:
O

6T SRS ol b s o 1T o sty 791 can

H), 204 B6Hplne, T8O 4.62-(0d-119); §.25 g, D) 2.82 ¢my I E5L 36 €Al PAIN2.01 (m
4H) éé ‘ﬁh‘gﬁ#] t hi azol - 2-yl car banoyl } -

’pyrrg i e- 1- car boxyl i c aci d benzyl ester (Conpound

5339) From 50 ng of 2- hol | n- 4-yl - et hyl am ne

foll ow ng General Proce g k 3345 564.2 (MrH+) ; HL

(S)(\Ig/fmg@l\ﬁﬁﬂdﬁ}opﬁézﬁfbﬁln(g@ -f)%n Blth}azlbl')-erﬂcz{ﬁranH?l]-tl%a%xﬂldmeé-

s, 2H), 7. farl}(_%g'hcmd tegt-@yq(lmstemgpompmglq 3NH) ,

4}_‘?5% {Ihr?i;?ozl% iﬁ) dlCiI' fxym: a01d 3-tert-butyl ester (22) 4 rr}g,90721 Qmol) was
dissolved in DMF (2 mL). DIEA (74 pL, 0.42 mmol) was added followed by HATU (80.7
mg, 0.21 mmol). The reaction was stirred at ambient temperature for 15 minutes. Then 4-
(2-Amino-thiazol-4-y1)-N-cyclopropyl-benzamide (54.6 mg, 0.21 mmol) was added. The
reaction was stirred at ambient temperature overnight and then heated to 50°C for 7 hours.
The reaction was cooled, filtered, and purified by reverse phase HPLC to give the desired

product. Yield 30.5 mg. MS: 475.1 (M+H"; H!' NMR (DMSO-dg): & (ppm) 0.54-0.75 (m,
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WO 2007/ 070600 PCT/ US2006/ 047620 Exanpl e 340
Rac-trans- Cycl opent ane- 1, 2-di carboxylic acid

wo-2benzydoan de 2-{[ 4- (4- PCT/US2006/047620
cycl opropyl car banoyl - phenyl ) -t hi azol - 2-yl j - am de}
(Conpound 5340) Rac-trans
-2-[4-(4-Cycl opropyl car banoyl - phenyl ) -t hi azol - 2-yl carb
anoyl] 5 cycl opentanecarboxylic acid. Rac-trans -
2-[4- (4-Cycl opropyl car banoyl - phenyl ) -t hi azol - 2-yl car ba
moyl ] - cycl opent anecar boxylic acid nethyl ester (100

AHY)O)224B87 QirS spi)vzdwzmothE YBOht 052925 gl% 311, 3.55.8L)5 @xgdm), 5.33-

rea ed with Li OH Sstirred af
3 54 7%‘7f9(§r(n1>§(ﬂ)h§dgs3 43|'(fbn%ﬂ)x12}5@-1@@&9 seid.al i zed
Wi th F[wc and the solvents renoved. The resulting 10
m xture was redi ssol ved iBxample 336 90% DVF, 10% wat er

(S)\ml S‘gl?—'ﬁgyc@ EE%WLQ%&?@ %%efﬁ%zsoq 22 )bl%alebal_rﬁ% Ci}-pyrrohdme-

Rac trans- q/kqaupexulmad b2nzjil estel ¢Cphipowani 5335)
1- benzyl am de 2-{[4-(4-
cy drrept 8.8¢9Ireka (@& mogiolyifeyyloprdplyl ddetyda-ugire Geneda}Procedure 3H.

R0 3 B bl IR e EESa P DEBNG S 113 @2obQ £, 5 dgr435 (m, 3

H), 359y3.#5 (msz&y)cquaemamcampxymmaghm Hlﬁ 1@1\9@% 3H), 1.17-

LIRS D B Gl PadiShid ﬁﬁbarhstssm 215D, 15

m nutes. Then benzyl e (1.2 eq, 4 p.L) was added
and the mixture sti rredn‘éf"amfﬂf’éﬁﬁ t enper at ure

orll-et-l{ﬂ-gflt-Benﬁhmmbbhﬂ%yﬁﬁlléﬁ@-ﬁdarﬂddyﬁﬁﬁﬁ%(ﬂ%lﬁﬂﬁmﬂ}-

ol ve moved. . The resul ting m xtur
ﬁs'aﬁogi P TIReEdjfe-Lroadhakybrmci trd-hutdrestar(Contpoand 5336)

b h h
or 300 R4k RrRDrk! hB e dpamens - v CONGTb 0P -

pynﬁld’!ﬂ@l Sarﬁoxﬁlm ac?b*)oenz%fl %stZr iSﬁf’)’? EED w§5,7 T%S&%%gﬁi mI o DMF.
To tglrs')sobltlp_nm@ E(q(ﬁedﬂ.ﬁT ggge,gmg,gmz mmol) and DIEA (0. OS mL, 0.36
mm@l‘){ Th[sAsoﬁl?tlcﬁa\'i/Q@ ?ﬁegilt %Def @rt%gﬂé’r%{%e phen % % Ct’lgo @é wmé/n was

| car bamo -pyrroli car oxyI|
addegksy6e} ny mmmmseﬂ:aanﬁnmmﬁdn@ D%‘caﬁ)oamlmamﬂrtém-lbﬂfyl @ster.

d
Reaﬁfl\(ﬂiﬁ%ﬂ%w 6{1&&@; al %%%ﬁﬁ?mg?agge,(agld tﬁﬂ} puxgﬁggusmg .
revegse phasé HPT.C78VISM 6M(M+ HH3H! NMR: rne@ﬂqd‘; p % 02 (m, 2H),

7. 89%@ 253, 998%&‘2#@7 35 3f11g‘27 \Q@Oﬁﬂ , 5 03 (on, 2H), 45.2

(m, ROT/AUS20,63 M)} 366A0(m, EPH)TBJIQ (#14H), 2.97 (m, 2H), 2.41 (m, 1H), 2.28 (m,
1H), 2.01 (m, 4H), 1.48 (s, 9H).

Example 337
2-{4-[4-(Azetidin-3-ylcarbamoyl)-phenyl]-thiazol-Z-ylcarbamoyl}-pyrrolidine-l-
carboxylic acid benzy! ester (Compound 5337)

2-[4-(2-Carboxy-phenyl)-thiazol-2-ylcarbamoyl]-pyrrolidine-1 -carboxylic acid
benzyl ester (IS2277-52, 125 mg, 0.28 mmol) was dissolved in 4 mL of DMF. To this
solution was added HATU (160.9 mg, 0.42 mmol) and DIEA (0.05 mL, 0.36 mmol). This
solution was stirred at room temperature fof 1 hour. To this solution was added 48.2 mg

(0.28 mmol) of 3-amino-azetidine-1-carboxylic acid tert-butyl ester. Reaction mixture
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(S)-Pyrrolidine-1, 2-dicarboxylic acid

2-{[4- (4-cycl opropyl car banoyl - phenyl ) -t hi azol -
wa-2yd7feaedode} 1- phenyl am de (Conpound 5342) A nPETAISE006/047620

(S)-pyrrolidine-2-carboxylic acid

[4-(4-cycl opropyl carbanoyl 5

phenyl)-thi azol -2-yl]-am de (CGeneral Procedure 31,

0. 04g, 0.09 mwol ), TEA (0.007 nL), and

benzyl i socyanate in toluene (3 nm.) was heated to 80 C

for 2 h. The m xture was concentrated in vacuo to

wag;stmddteomnuehapmanﬂel overniiht itd yiead tivde Qf-% pe( Fiéi‘fiﬁutoxycarbonyl-
e

fur i shed t deS|
azegdm— 33 ca%wﬂ%% - ilgozlé ;()g-rolgdlpq)e- -carboxyhc acid

benByMe%teﬁ '&dehdvad théeh puﬁﬁ&ﬁu?m% %k%eﬁ:ﬂé@e HZ*L%,Q ’Esw}gux{xﬁ%d Riaterial

was? ?6’ 4(%]1., (Qfm 1| folugoq of gﬁzCig/'H)TA and ]_sgn:gd far 1.4 hoiu-s at room

temP&ratlﬁre 9§g'eget§§1 rﬁmtul% \'ﬁgs ?@%oxja%élzuri%ﬁ (*égl%ﬁi%e)s’slurg% I%\1<ae;)ure '
desng%p@dugma, 565. ,g,@waﬂ; M(DMSO de): 5(ppm) 12.50 (br s, 1H), 8.47

(or &RVl QO SW 17 H QAT S BP ETh 0 o), 451 G 110, 4.08

(m, §H();|2 {12(@( BH), 2.23 (m, lH) 1.90 (m, 4H) 1.94 (m, 2H).
- Benzyl oxycar bonyl - pyrrol i di ne-2- car bonyl ) - am no] - t hi a
zol - 4- yI} benzoyl am no) Exapqﬂbdlsse | - carboxylic aC| d

{ 336, npl e 336, 10
2- @eﬁ%rlﬁﬂn ?ﬁlazal-é-grg%g)alqog 2PYfro mf-]l-cgbtpqﬂyhg@cy} benzyl ester
cHz2cC12/ TFA and stirreqCbaipolnd 5838j 0oom t enper at ure.
Reaction m xture was evaporated under reduced

pr dsstolidines] gastexplic aciddwizAdseE,qdDs ng, M n2adh &lak/%x%bmed with
376 n-meEI 4)-. -8 E) 20(HC' sal t) 12 47§s 111),
e O Bebe i ¥y B e e Somy s L5 on SEDMT. o this
lugi T3 68 DIE
solufibfy wasg a %(I oI Agh%%mﬁlr%@?%lé_b In’EL) Zﬂ)ls sé‘luﬁgn (x}ag js_txé-g& ?t fholt
tem tur%pér].pf‘[ hourg.4 To this solution’ was then addcd 4-pyr1d1n- -yl-thlazol 2-
ylarrﬁné (B)() ﬂagB@ BG%@XMEE&E‘HRMJ Ak st P A0SR R p\érz)ture overnight

and &?E‘I Jggwwxggmyphméh%@r M 2. & (BHEENDHANNR (DMSO-d):

ampﬁgx@dlgaﬂgg%@%é%ﬁ)ﬁg(ﬁgf LS JoN Ly 53'1?) 3.3%.(m, 3HD),

7. 042%%!3 P- (?Qw(rfr,l-m)wda/ =20 H)231522{m, 2H)} 2. ZWE(ﬁl SlH)lr 1.8d (&l 4H).
50 C overnight. The mxture was acidified with 1 N
HClI and concentrated to Bxaapld®¥3%esired product.

1T PP o Bihearpagupyly e@eqyﬁ?—t@ﬁeégﬁncﬁbé%oyn-

7. 16- 7 p¥orolidin Lréarbbxyli:- #cid Hehiyl e%tdﬂ% &15§379
1 H), 3.55-3.44 (m 1 H), 2.87- 123 071070600

. PCFravg2006¢ 0£2626phaliB-A-lrthyllair)ne R)llaﬁnﬁ%généﬁl Prockbure 3A.
MS: ﬁ@f—rﬂ "B RMR R153): “Spbmy (GrFR salty 2.5 (s, 15D, 9.50 (brs,
1H), 8.74 95, 1H), 7.91 (m, 4H), 7.57 (br s, 2H), 7.10 (dd, 3H), 5.01 (m, 2H), 4.48 (m,
1H), 3.98 (m, 2H), 3.6-3.10 (m, 6H), 2.25 (m, 1H), 1.97 (m, 4H), 1.17 (m, 4H)
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Exanpl e 345 2-{4-

[4- (Pyridin-3-yl carbanoyl ) -phenyl]-thiazol -2-yl carbam
woybdropgaonol i d i ne-1- 5 carboxylic acid benzyl pestusr006/047620

(Conpound 5345) From 50 ng of pyridine-2-ylam ne

foll owi ng General Procedure 3A. MS: 528.1 (MtH ); H

NVR (DMSO-d6): 8(ppm) (HC salt) 12.43 (d, 1H), 10.60

(s, 1H), 8.18 (m 2H), 7.90 (d, 2H), 7.57 (m I1H,

7.36 (s, 2H), 7.09 (m 2H), 5.02 (m 2H), 4.50 (m

2H), 3.42 (m 3H), 2.14 (m 111) 1.93 (m 4H). 10

Exanpl e 346 Rac-trans - Exam

2-[ 45.(4-Cycl opy!l car banoyl phen I) t hi azol - 2-yl car ba

noyﬂﬁa(“"f qéf’ éﬁaﬂl‘%&'ﬁrb&dw?@mllq agidt hpengdnatide 2-{[4-(4-

o Tpelopfoiidhibamoyl-phenyl)-thiazol 2 A[;pmidg) (Cpmpound 5340)

Rac-trans- cycl opent ane- e g
Ractmaase? -|4.(;3Icﬁ{ 3
i} nd treg?éd with o ?ltﬁq?iiae{ﬁzl ﬂh%ﬁi Yﬁgd’l%%ﬁ&?'(“@ygq,
cyclgg‘?“ tapgeasboxylicagidered for 15 ninutes. Then

(lg am no- th| azol -4-yl)-Ncycl opropyl -benzam de (1
7G5 gy ~&€a§yamyémbmheylmhmw)ahmtzor-zgahaabmqu-

cyclgg%rlitgxgﬁcaﬂﬁﬂt%fz LM BAYELR G0 ol Syas B8N Bir Meom 120
(2:2;le Sunk) Aed freated MthIGOH 1) a5 disuag) axfaids'ixrféd oS %M rature for 15
urifie rever se
houréﬂﬁ%’ﬁﬁﬁﬁ:&é’%ga%}éahéﬁ% 'St}nglggét% any; g}ecpo?végnﬁsgrem@edﬂihp wsulting
mix{urs-pray redissoNvR 1(1 Bhﬂ}aﬁm)% DMP 84w ted with d 13% ﬁﬂl ’an§ pﬂnﬁed by

revefﬁ‘é)h%gg HFEDC,Q to gév% rﬁrog%t M§: 718? %(NE%.])(’)Q 7-0. 6 (m

Rac$Fins- S EReSeape 1 2 dicnsbosyije asiddahenamfamide Bil4he- | -

cyclepropyidarbaaniytiphe Jthﬁgbpﬁ_ 1
4- Fur an- 2-yl - tﬁ. azol - 2-yl ani yﬂ&am%&nﬁﬁ(ﬁmdgm)

4- Baorftans A2 44.G4- 16 arb
c Cl(g: Oc-.n |nn ed bWI tthS%ﬁg@%llm &Igg?lﬂpheng’iﬁur an - BW@O thl’éloyl]
YeIoREnineqroprylic aiq '@gM@s éefe@lcre@ imDMGF (I\/Bﬂl—] andl trdateof with

HATG(L. <1:| gglgrfégg) gﬁ&&b%gﬁg? P‘?I%) g? E[E‘Le %d E’JYFfd ﬁ%r grgﬁgs‘ Theh Benzyt

amingihetimh nﬁ)wmeeldaﬁan&dﬁlggd?;eggigg ggt gg%feﬁgzo 6/ 0476‘5"emlght
The fegety dr‘%ﬁ?q fﬁ%?&?—ff?‘léﬁg&sﬁ VRS ramQved.| Fherreaulting enixture was
redlsmlk’cd bt £ milad 96VeDME 10, datkr RHtH led‘FAuéide?é’delS}ﬁl%verse phase
HPLE W el it rodust Qe dvis 24885 SV M) NMRI(BIMEORE)! 5 opm) .4
(m, 20DDPBYL.Y GuaSHY, RERRY SHGA. F(m, SBRPERAI1ES4TD (m, 150, 2.12-1.98
(m, 3H) 0.7-0.6 (m, 4H).

Example 341
2-{4- [4-(2-Carboxy-ethylcarbamoyl)—phenyl]-th1azol-2-ylcarbamoyl]-pyrrolidine-l-
carboxylic acid benzyl ester (Compound 5341)

From 40 mg of 3-amino-propionic acid following General Procedure 3A. MS:
523.2 (MH+H"); H' NMR (DMSO-dg): 8(ppm) 12.48 (s, 1H), 8.53 (t, 1H), 7.78 (m, SH),
7.34 (br s, 2H), 7.10 (dd, 2H), 5.00 (m, 2H), 3.47 (m, 4H), 2.24 (m, 1H), 1.90 (m, 4H),

1.22 (m, 2H).
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5 Synthesized from 100 ng (0.6 nmmol) of

4-furan-2-yl -thiazol-2-ylam ne followi ng Ceneral
woenoadee 3A. MS: 398.1 (MtH+); H NVR ( DVSO @#6)Y/US2006/047620

5(ppm Ms: 398.7 (MtH+); H NWVR (DMSO-d6): S(ppm

8.08 (s, I H, 7.33 (m 7H), 6.65 (d, I H, 503 (m

211), 4.50 (m 111), 3.58 (m 2H), 2.24 (m 1H), 1.89

(m 4H). Exanple 348 10

2-[4- (4-Cycl opropyl car banoyl - phenyl ) -t hi azol - 2-yl car ba

noyl ] -pyrrolidine-l- carboxylic acid phenyl ester

(Conpound 5348) From 47. Qg,gmglfge@é%pyl 4$gl (izmmgrgta

(S)%L%%@{hﬁ&gpﬂg{ﬁf gg_ﬁE;g{[@t(g-mq'qprgpma@ambykbhenyl)-thiazol-
4 ST oot by i 5
e R AT B b0 e ARt s

conegnppiedzin yaggp tovgive digsleradg podhct. HPuriati6 DVBGGhde product by

IS )0 7495 7.7 7.3-7.1 (m_ 5H),
ORI it g B v s aseoms 1226

L H) Bit3-8:42 (dnh HRH.95-7. 8 (oayb BB .2907.77 @55 61 6446 .01 (m, 1 H), 4.52-

10 4.49%’3\??_1{? FT0EPS 53 1 48 BahdDr 3 hehiA (A Iniih 2095-2.801 (o, 2 H),

2.15z% bamdyH),- 1.97-4 99 (ndli 34),8.702HB5 T dNgR. A |
ester (Conpound 5350) ()S)-Thi azgfl%%yglg%?'gé%ﬁ% '

aci d [4-(4-cycl opropyl capRafpyd 34henyl ) - t hi azol -2-yl] -
i des A sol.utj f o
2’?@%‘2‘-"{"&-%%45@7@‘36g'?%93(1%-&#15amvhiaznbawlqanbhnm}-pgrwlmine-1-

" 2 LTI ot i nEApllgartiamenyd)-pprr
eter (361 6 moo 075 roarpAEREXE i SERL 1oL o

15 20874 DBIAEYIPes AP -1 i -
benzb ¥t ;( I.?ﬁgace@? aci dg?/aq m-) \q}gg%sﬂc%rrbgggj Qeeing]-tigzol-4-y1}-
enz?’é‘ﬁﬁ’é’?@rl?}?%ﬂ Erlnfaghexylivtasid tedduitylomstend€ofripotiad 836, Ekample

336, 900 gﬁgé ?dl PMintdty Rhs BisBEIISEid Hhnt. 5£1.9' ¥ futon St 1S9 F A and
Stlrreg fztr% Q.j[arqq:l@ap@pmpyh@tbarmydturp hﬁ“sﬁvhp%ﬂats’ﬂzuﬂidler?réﬁ‘u%d
af . - 335, C | enz
o ester (€ “’@%ﬁ%@é&%ﬁl’c‘fs%-séﬁ?{%ﬁx HENMR (MeOH-d0: 5(ppm)
(HCl gg)mtzm 8@? HMiQA@T &, dHD,tB)&ﬂl}’ (s, ¢HLY.d5 (m, 5H), 7.50 (br s, 2H), 7.08 (d,
2 ) d ]
10, 036 XL VTR PRI, 1118 0.9 s o Gt 0
8H). (I m.) was cooled to OC.
Example 344
2-[(S)-1-Benzyloxycarbonyl—pyrrolidine—Z-carbonyl)-amino]-4-(4-
25 cyclopropylcarbamoyl-phenyl)—thiazole-S-carboxylic acid (Compound 5344)

A mixture of Compound 5362 (Exémple .362, 0.10 g, 0.18 mmol) and NaOH (1M,
2 mL, 2 mmol) in THF/MeOH/H,0 (2:1:2, 5 mL) was stirred at 50° C overnight. The
mixture was acidified with 1 N HCI and concentrated to give the desired product. 'HNMR
(DMSO-dg) 8 (ppm) 12.78 (s, 1 H), 8.49-8.48 (4, 1 H), 7.83-7.49 (m, 7 H), 7.34-7.29 (m, 2
30 H),7.16-7.10 (m, 2 H), 5.08-4.90 (m,2H), 4.49-4.47 (m, 1 H), 3.55-3.44 (m,1 H), 2.87-
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DEA (35 L, 0.20 nmmol) was added foll owed by

benzyl .chloroformate (30 L, 0.21 mol). The reaction
woaso7grrogned at OC and all owed to warm to anbi aT/US2006/047620

tenperature over 2 hours. The reaction was filtered

and purified by reverse phase HPLC to give the desired

10 product. Yield 36.9 ng. Ms: 509.1 (Mtl'"); HL NWR

(DVMSO-d6): a(ppm 0.55-0.74 (m 4H), 2.80-2.91 (m

IH), 3.10-3.27 (in, 2H), 3.65-3.75 (m 1H), 3.90-4.04

(m 1H), 4.94- 5.17 (m 2H), 5.51-5.55 (s, 1H),

2. 82(rﬁ,61 H)42.26+2.2660, 1 B)7Pod-1 4
ot 12.50-12.60 (m’ 1 9‘r‘@;lzt(x"l;n?’ o ﬁo%(?n Prilus: 535.1
( 2. j 4- (5-Cycl opropyl carbam)yl furan-2-yl)-thiazol -2

-yl carbanoyl ] -pyrrolidine-1- carboxylic acid benzyl
ester (Conpound 5351) A #xa2mple3ds 2-nethyl furoate

34494 idin-4-yTeRiba 05

et YAl ST Dard - BRI (NS Vi by gt Slidine 1.
added. The n¢arberpliqacid Hemaykeitéro Cahpound §8490. mi n.

al l owed to cool to roomtenperature, and then dlluted

wi tH50BI05 Qg pmﬁm&%ngn Golawingr@ensesl Pesdddacs B4, MS: 528.1

MAYTHERRAR (13030 ”%éppan}?glgﬁ 5&@@3 Q5 8AM16.65° 3% 8.18 i,

2H)CHRR i3y 38T (m,vlérb)u@ 36dsGite 7.09n, 4} 590 (B 9%4.50 (m, 2H),

3425%%%%§y%mﬁli§rpq§§bﬁség ghbc acid nethyl ester

5-acetyl - furan-2-carboxylic thyl ester (0.27 g,
1.61 mol) with Br2 (0. "WI?_‘)g‘F{EAcm (6 mL) at room

t Bﬁpérmﬂﬁblwﬁld&obyﬁﬁﬁbﬁﬁﬁyb’\%ﬁerg‘ﬂ ﬂﬁazc?l52 H;'Scarbamoyl]-

2 car box est er
5- (2- B Ps‘&'g‘t"yﬁrﬁwﬁﬁ aeldc'apﬁtyiyﬁes (Qemqmirﬁms)
treated with NaQAc

0, 61
o Rktes 4o Bpeiane1 Tiighibnglic acid puotmashy Lever (R ) was

dlssoln BEndBMIO( O d
e 2- Anj no( t h;Zg%I treat;d)“-'l%hu%g %(lcélre Bo%(lﬁ mg) ]C?IEA (3 eq, 267
,uL) Wede@(éﬁ miggtesy Phem 4-(dsamting-thiazg- W)M?él@ﬁﬂﬁ@ﬂbenzamﬂe
1 [ ure as descri bed,
R AT T C .
reactgm( wageraled, tfHtesebandithg|splventsaamaved: ﬂh@%kﬂlﬁnéﬁhﬂtme was

redlsgﬁle%/ ﬁﬂiﬁ‘ EWDW%SGV% ;;F Hfa {I‘g dg punﬁed by reverse

phasg BPLIG) tor gilvé thengrodud- Yekila a8 box WIS C4 BCH bet}nﬁy NMRIBIMSO-dg):

to furnish (S)-2-[4-(5
5(""%}&@1 &&caﬁanﬁﬁrfma}a 92 AT $mtﬁH§z 6(25%)&&@3@11%)],2@@ 1H),
2.0 (R HYI 0B (th; @H?bo;xgkgl(ﬁl aghd benzyl ester; MS: 169.1
(MtH+) . Hydrol ysis of
(.S) - 2- [ 4- (5- Met hoxycar bmﬂmﬂlH%ﬁe 2-yl)-thiazol-2-ylca

5. %a I% yrrol i di ne-1-carboxylic acid benzyl ester
~(3 vrgp-Zgyl-thigzolZrylcpr mmnyllman(ndmea -cirboRylienwid)benzyl ester
gave '
(S)-2-[4-(5-Carboxy- f ran nId) %4n7?azol 2-yl car banoyl |
4-Furdi‘2 fylthiNz0R2lylamine

4-Bromo-thiazol-2-ylamine (100 mg, 0.34mmol) was combined with 57 mg (0.51 .
mmol) of 2-furan boronic acid. To this mixture was added 5 mL of MeOH, 1 mL of sat.
NaHCOj3 (aq), and 0.8 mL of DMF. Reaction mixture was degassed and Pd[P(Ph);]4 (25

mg) was added. Reaction mixture was heated at 70 °C for 7 hours. The reaction mixture
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10 carboxylic acid benzyl ester; MS: 442.1 (MrH4). In
a simlar procedure as described for the synthesis of
waaogoaeao 5352 (Exanpl e 352), treatnment of PCT/US2006/047620
(S)-2-[4-(5-Carboxy-furan-2-yl)-thiazol -2-yl carbanoyl ]
-pyrrolidine-|- carboxylic acid benzyl ester with HATU
(0.23 g, 0.6 mol), DIEA (0.2 n, 1.53 mmol), and
cycl opropylam ne (0.11 nlL) furnished the desired
product. 'HNMR (DMSO-d6) S 15 (ppm) 12.59-12.57 (d, |
}_%F’P 8.42-8.39 (m 1 H), 7.64-7.62 (d, 1 H, 7.36-7.30
W ughtp roorp temprahe ami Biltehed. @%l@a?@wﬁ%\éalagr%%d artd nﬁ)uriﬁed

5 k0 H, 4.51-4.43 (m 2 H), 3.5
using ) ?éi.%éﬁé“?{%?' (m 2 H, 2.27-2.24 (m1 H),
-(4L = 1283 . 73-0. 58 4 ;M5 481.2
2 (4(1F|\}|§Eﬂ.'§ ?%éx‘g‘%ﬁf@g%'ﬁar mqu)'Pyngori[leme-ll_lzcarboxylic acid benzyl ester
(Copgyound 5347 - Cycl opr opyl car barmoyl - phenyl ) -t hi azol -2-yl ¢
ar banmoyl ] - pyrrolidine-I- carboxylicacid benzyl ester

5 ( Covmmthersilzed Frot) momg%o.s mmol) of 4-furan-2-y]-thj ine £ -
15 (4 ! oo fan-2 f 13%01-2- line following

b ARl £ R TRLS S o 2907
(M5 BMRIOMS6230 0afnths Su 91704 by T, 85 0448, 5 03

O y d . ’

2H)t§,%$5m@4%§$ - 2R dckneli), 1289 @uotiedur e 3F. ' HNVR
(DVBO-d6) S (ppm) 12. 44-12.42 (d, 1 H), 8.43 (s, 1 H),
7.99-7.65 (m 5 H), 7.3Exampded4§ 4 H), 5.06-4.89 (m

10 -[4)(4- 2.2 :
OG- Gy e brdfy1ifPoalndbnetytnighol et gl pyreolidine-1-
(MEHA) . 127 e @0die/ BT fBenyIGE oL i 8548)Exanpl e

35
( s%_—f%? [‘@fl( @rDtﬁ’f“my*YPMyrgateﬂhllﬁW?ichwrﬂqrcﬂgmé hBPs:
477 . (@4 a ester oun
e Rt 1TSS EMO G o) G858 (1Y) 5.40 G, 14D, 782 (o, 40,
721 (i) SED{ 46¢ ampBHL XY enbaiily 2-4th@AYIHL), LIYAER! 118, 21 (m, 4H), 0.60
15  (m, MJI)garbarmyl 1-pyrrolidine-l-carboxylic aci d benzyl ’
ester; Ms: 465.1 (MtH) was obtained from

4- phenyl boroni ¢ aci d rretsﬂéll ester (0.13 g, 0.73 mol).
Then the title conpounds“*3MBle¥#dai ned from 0.19 g

(R)-2-[4-(#r©y¥ dlopfopylcarb I- ~thiazol-2- -
(S)-2-[5-( a thoxycar pomy YD thiazol-2ylearbampyl]-pyrrolidine-1-
yl car banoy! fé\%iﬂxygf’ AgidRenzyL esteoiGomponnd G349nzy |
est.er, ,oHNVR O.d6). S (ppm 12.47 (s, 1 H),

. 8%0@5117‘? li%’fﬁf&g\{gﬁ'} -5 digarboxglic peid Ipbeney! efter wbitd Géndl
Procedore ACHYicld74%m3. ABs{4B1. 22 a1 92 (
3 He) A i ( %58 2‘@1r§ ?mwg)' ‘a‘si‘@%ﬁ‘(ﬂbﬂ’??)rdéxiéw@ 8.4 (m,
1H), '4877.7 (m, 5H), 7.3-7.1 (m, 5H), 5.2-5.0 (m, 2H), 4.5 (m, 1H), 3.5 (m, 2H), 2.8 (m,
1H), 2.:2[(ﬁ7, @ﬁ)g_gl(ﬁgg%y6.?%_§ aoylys phenyl) - thitazol - 2-yl'carba
I dl ne-1I -

m oyl ]-pyrro
Example 350
(S)-2-[4-(4-Cyclopropylcarbamoyl-phenyl)-thiazol-z-ylcarbamoyl]

~thiazolidine-3-

25 carboxylic acid benzy! ester (Compound 5350)

(S)-Thiazolidine-2-carboxylic acid [4-(4-

cyclopropylcarbamoyl-phenyl)-thiazol-z-yl]-
amide

A solution of (S)-2-[4-(4-cyclopropylcarbamoyl—phenyl)-thiazol-2-ylcarbamoyl]-

thiazolidine-3-carboxylic acid tert-butyl ester (341.6 mg, 0.72 mmol) in dichloromethane
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carboxylic acid benzyl ester (Conpound 5354) 15

4- (2-Brono-acetyl)-N-cycl opentyl - benzenesul f onam de
WO-2(2/0Bocn0- acet yl ) - benzenesul f onyl chl ori de (26®/USR006/047620

0.17 mmol ) was dissolved in 4 nL of dry

di chl oronet hane. To this solution at 0 C, was added

triethylamne (0.03 nli, 0.2 nmol), followed by

cycl opentylam ne (0.2 mmol, 0.011 g). Reaction mxture

was stirred at 0 C for 15 m nutes and then quenched

with H20O. The reaction m xture was 20 extracted with

3 nﬂz)cﬁndm@h@rwmm At {3 enlVawad kel RAmEd Qo EYEk,
s used in the next st g 3 r'gvﬁgeﬁmght The
reaciiof] v@éé%%r@& d P?ﬂ% YFeverse phase HPLC to give the desired product.

any further pur
-4 cl opentyl - benzenesul f onam
S f C{a?(zl%}agplttppyél\carlbamo%-phenyﬁ thlan)ol-Z-%rlcarbamoyl] thiazolidine-3-

hp’()’!lcacuirbemdtewe}(@oﬁ,\tﬁlnggegysn benzenesul f onani de
(150 ng, 0.43 nmol) was conbi n%ed with thiourea (33

my A sold8omob (S)—ﬂhihz@hdﬁhe@f c&BUxﬁ&qr_%lln%ff (li &tzgﬁﬁ%gﬁ car%amoyl-

phelﬁ hlgz 1—%321?&'1}'\5 @(9 rag Q ggmmehpe DME (€3 IIfID)’Wﬂs &Wcﬁto O°C
DIERAAS HLo0.20 TP ORIRUIBAERLE ﬂ%tbg YRR fomate (30 WL, .21

w t hout

mm")p eIH?e %t S‘te'l(13 Oi3s stirgd Stﬂ)oﬂaamyallqwmmlv)artﬂh
0 ambient temperature over

if:‘;‘a‘zﬁ%%"e*zz%t%%”?e?ﬁn%%h%aﬁ%@@ﬁﬁleﬂ% VSR B S e e

skb¥fs? onz 029: 5®yn M&H+ ad! NMVI(D -
4H),é doZz RBP4 (By ( %ycl o ent yIMSb%nzene(gBH)O P74 (m,
i deﬂ;@;q Eg %eﬁér étﬁr e3.3 5 (myEH) 55904, ((4\Md+l)H), 4.94-
Soé IH
SEOH: ot ) Wmlm 41%&@%@73%’%@ %ﬁg)ﬂ;s 49158 48 (d, 1H),

6 .
12502%68#6“%5650 (m 2H) 3.60 (m 4H., 2.18 (m 2H).
2.0-1.2 (m 9H). 5 Exanpl e 355
(S) - 2-[ 4- (5- Cycl opr opy| EvampleBSlpyri di n- 2- yI) t hi azol

(8)-2-pH(8-Cachiproptic L —y oxyl.i.ca enzy |
est er (Conpogir,]da%lﬁwl ﬂlrgﬂ 2 %‘a? ﬁ%a% i<2¥ g‘?F“OY ]-pyrrolldme-l-
ni coti nate faf?oml‘gaﬂgfbe@zyﬂmlter (CanpYund 5381y, 146
cetaldehyde (8.2 n., 145 nmol) in degassed

and
h&éﬁ 5?;* f z:nﬁ yidaramts .0 2., §|7mhlzrm1ﬁﬁh@£det1@@gﬁ rde (15 mL)
was hs b 60°® L degasse
heat (ﬁft er. ( 100 ﬂ?rﬁf gﬁg@@ ‘“@aé&i g’ﬁ‘%i"'@? % by mixiyse was
cated,fq reffux fop30 sting ﬂki;tdwﬂbto czml 0 roonh R@ApdriturddAsid %i@nbcﬁﬁhgadwnh

hed
watergffé;xaegﬂﬁ;a %’&?re Wag tr(g)%t &%@!\‘@g {ft\l\?%gg@@\l\n{ﬂ]egeqmbmed

organ{cmg(tr@f:hw@s Wﬂﬁimd(,wnh brin¢,fdrizdt(Napsdy), sid é&éeﬂﬁéte? BB i to give

thedﬁ?&&ﬁﬁ%ﬁ d 2.8 g of the desired produc
“6- Ac et y?" njl'I %géttipﬁéana% é‘?f Jig peidgmethyl qsser:r M 169t vMeH™).

lF 8] C Cld benzyl ester (1.06 4.15
ﬁﬁﬁt’% 82“3%8{}"1 I%ur -carbox rchyaclcl methyl (ester (0. 37 g8, 1.61 mmol)
with Brz (0.082 mL) in AcOH (6 mL) at room temperature gave 5-(2-bromo-acetyl)-furan-

2-carboxylic acid methyl ester; MS: 246.1 M+H"Y).

5-(2-Bromo-acetyl)- -furan-2-carboxylic acid methyl ester (0.39 g, 1.61 mmol) was
treated with NaOAc (0.185 g, 2.25 mmol) and thiourea (0.12 g, 1.6 mmol) in EtOH to give

- 5- (2-Ae11no-th1azol 4-yD-furan-2-carboxylic acid methyl ester; MS: 225.1 (M+H").
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(12 mL) at 55 C was added Br2 (0.21 nlL) dropw se.

After stirring for 4 h., the reaction mxture was
woasttadoasdt h Sat . NaHCOBa water, brine, dried (RgB0$2006/047620

and concentrated in vacuo to give to give the crude

product. Purification by reverse phase HPLC aff orded

the desired product 6-(2-Bronp-acetyl)-nicotinic acid

benzyl ester. 20 A m xture of
6- (2- brono-acetyl)-nicotinic acid benzyl ester (0.16
g, 0.48 mml), thiourea (0.0.038 g), and NaQAc (0.051

) o o St e O ORI 12 i
312 5e g]%u%l PB%ZQI-E-Q& -2-carboxylic acid methyl ester was treated with
HA&?U((Mmg %38 hm;n@lnm,& k0.7 IS %, 3@55%&2 a‘?;g ﬁﬂr&goﬁ@{ngrr 2.

rrolidi ne-

dicaofiulio ot Beherssin (31 5, 85 28mib Yorot T L0660
Methoﬁﬂcaﬂb’@iy)-)ﬁxraﬁ@y@ltﬁﬁz&pZ ?leéﬁﬁpbearng?ﬁl 8yxg8¥;d1|neﬂ carbchyqlc acid benzyl

stirred at room
eStegﬁ%@% héMH#H Az 0l - 4-yl ) -nicotinic acid benzyl ester
was added and the reaction m xture

(0..32. ¢
sﬁlﬁgal.‘/éﬁ qf({SB'@€f)4f(ér1\4481ohycﬂbmyld’utaiﬁ2-@l)0t%b&bl -988carbamoyl]-

‘ pyrrBHﬂinfellegaerf?lﬁ:Ve?cgé Pawggter%%ot g, J ’% m Sq) thh NaOH (1M, 2 mL, 2

desi red, product

mmpl) gaye @) Bt(§ -Caylocadyifungtl-2 3¥)-thid Aotlin DEcAbERLPA {Dgrl)o'lﬂ%enl-

oo B %&%s%ma%%ﬂ AN

. b
25 )gl@_l %F%g&?:(ci Eo ny BTAJ{J‘% ﬂé‘iz)@fmbﬁsﬁ 9L Gomponng §352 (Example
paimizah B {4 (5-Carky i
el e LT
) a(cll__gi< esozg%\jm LU023-4, (kmmol), DIEA (o 2 mL, 1.53 mmol),
b
and Eebay m‘ﬁf“‘%’?{‘ﬁ‘, gmggffugﬁéh@a% Jes530 Ao lo) MR DMK B ) 5
(ppmgflg q% %(5 §§ %&mrlehyﬂ 64b§7r6‘2 (d, 1 H), 7.36-7.30 (m, 2 H),

7.144. mzlms & C@?biamd @mafm,l%'l ttb%?%x%' 23{&}%1‘: ;(' ”gﬁ@ 3.52-3.36

(m, %ﬁ%ﬁ%é 3] gm crude
&24 28D72 2%‘%2‘) (mn H)VH. Qﬁslm)(nmambl T¥-688 @, 4 H);
MS: 4@pm kpq@grature for 30 mn. then cycl opropyl am ne
(0. Oé 0.4 mmol ) was added and the reaction

m xture mas stirred at oonwa#@erature over ni ght .
Purification by reversel%ﬁgg C furnished the
<Sb%dﬁﬂédimxprwmhmm-‘<pba;sgpgmg)foﬁz(ymm&.%yﬁapﬁ?mﬂ&m-l-

d 1H),

é 54-8. 31 (‘I':é)l% (xwdlcacgg%?n@'l(fﬁte(r(pgmounﬂ ,5352) 38 (m 2

Ha. 7. 17- 4.95 2

4 %rfm (Sé-?—gS rrgzg cia{rg;)xy gﬁg@l)gﬁgﬁzol-@nﬁrlcgb(ﬂ’noyg -marlidige-1-
carbogyilia a¢ijl beRz@bster §Cofopoudd 53$3 Ekafifh g@ ol), HATU
o, 04% I%) 78%5 ﬁ(ﬁbo V! g ﬂ!éMH—Hr Exa 6 15
i ey

roc a,r Odlie) 8-(bpmS Y. PR ¥ 1ab (g 2f 9341 Ay, 799-7.65

(m, sEPTRSY o 0328k, 5.06.4.80 (m, 2 H), 4.5-4.46 (m, 1 H), 2.83 (s, 2 H ), 2.25
(m, 1H), 1.91 (m, 3 H), 0.70-0.57, (m, 4 H); MS: 491.1 (M+H",
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4- (4-{2-[ (1-Benzyl oxycar bonyl - pyrrolidi ne-2-carbonyl) -
}

am no] -t hi azol - 4-vyl
woenwayb@m no) - pi peridi ne-1-carboxylic acid tePCThISRO/047620

ester (Conmpound 5336 Exanple 336 100 ngy, 0.16 nmol)
was dissolved in 4 nL of 1:1 solution of CH2C1l2/ TFA
and stirred 20 for 1.5 at roomtenperature. The
reaction m xture was evaporated under reduced pressure
to give pure desired product. MS: 534.2( MtH+); HL NWR
(I\/E(J-l-d4) 8(ppm (HA salt) 7.99 (m 4H), 7.28 (m
7.12 (d, 1H) 7.00 (Ekanghle3sy- 02 (m 2H), 4.56
3.55 (m 4H),

1H),
(éf%{g @-Cafpﬁ)xy-?g'nfgyl@-:_;?na;pb-z-ygcma(nqymw:mhdﬁﬂe-l-marboxyhc acid
25 Ex le 35

> {4 (2 (4-Nbt hyl - %?'To rlgsztfﬁéc?mé’é’%‘gr?fls)") phenyl ] - t hi az

0 :‘3 Eolildv(élgtg g}r%ﬁebdl br%dgﬁﬁfe ) 5g§f‘g r#%%&&%{;&rbggyl-phenyl) thiazol-2-
ylcaI % 1py5‘p g)(ngzh ﬁ@bp@ylimlﬁgemesmf M’Sodt&ﬁlﬂ(m-\‘&ﬂ‘) was obtained
frotﬁ/ﬁ-plﬁ%f'lb%rorﬁwahr n)l%tg}'l'_gsté}lmlg Dw%ggdrpb} pi)the tltieggpwunds
wasmap}lgi] 9000 m/(()JSZI@ﬁ'@IW(SZQ [ﬂ(ﬂMe&b{xydarblah&ly-pﬂengﬁ-th]azol -2~

ylcagﬁaﬂ%y%gﬁgmg%-%b?(% a(chq %gr)q&?gsjeé;b (s, 3H), 2. 29
(m'HEHi%i D3040 (b 12 7 01 R B0 241 s 110 5065489 (m, 2

H),éfu% ] bp)opyH-3048 GAaNDH,2.25 (m, 1 H), 1.91
ft { b)@gﬁ ﬁme yIJ-amilqg (Corrpourl;g 53?5é§n Igr%)rhlfsz& %’14(m’2
g;%g é - pr opi onyl chI ori de foll ow ng General
Procedure 38 VE: 489 1 )l H NWVR ( DVBO- d6):
6(ppn) 12.36 (s, 1H), éa{'@e?i , 7.90 (m 5H),

f?“-;ﬂy;’;wzer%ﬂaw—w»- iyt qbygf ..
1.17 (dd, 2»9)“ cid bepgyl emrr{faanmmnxﬁsms:t)

B I d 2- b lic
4 o q-2Setiie &é@%@@?@@:&;uﬁﬁ@ )- f
th d 5359) From 0.009 nL o
I Mé%ﬁp H@n@ﬁ@f %l;'gpbl@edgz(bi@mg, 0 HRvAmol) was dissolved
in4 M@@chl&oﬁ{&ﬂ% 121‘09tﬁls(s%8itﬂo(rrgt “kgbvgas./a(iégd %1 E%y]i@me (0.03

, 8.01-7
mL, ?@l m@qlb, fo ipvgc;dby slepantdandjne @, Umnjoh 0.21H)). ReRfioR nfQure was

stirreddBt 0l °cor 13- rﬂﬁu?es%%dgfé%l c'fhe'fpchecp with qu) Chel rg]clctlon'_guxture was

extragte(lﬂéléﬂz bEhgl organlaphasezvgd isalateapyiti¢d Py MEB US| evagorated.
It wab R e ﬂgktdstébe%}%ut anyel{lrther purification.

4-(2-Ammo-thiazol-4-yl)-N-cyclopentyl-benzenesulfonamide

4-(2-Bromo-acetyl)-N-cyclopentyl-benzenesulfonamide (150 mg, 0.43 mmol) was
combined with thiourea (33 mg, 0.43 mmol) in 7 ml of dry EtOH. To this solution was
added NaOAc (53 mg, 0.65 mmol). Reaction mixture was stirred at room temperature for
4 hours. Reaction mixture was evaporated to dryness and used in the next step without

further purification.

2-[4-(4-Cyclopentylsulfamoyl—phenyl)-thiazol-z-ylcarbamoyl]-pyrrolidine-l-
carboxylic acid benzyl ester (Compound 5354)
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(Conpound 5360) 20 4-tert-Butyl-thiazol-2-ylamne

1- Brono- 3, 3-di net hyl - but an-2-one (300 ng, 1.7 mmol)
woaso7dire®ol ved in 10 nL of EtOH To this sol uPCONUSHS/047620

added thiourea (1.7 mmol, 129 ng) foll owed by NaQAc

(3.4 mol, 279 ng). This m xture was stirred at room

tenperature overnight. The reaction mxture was

evapor at ed under reduced pressure and used without any

further purification, 25

2-(4-tent-butyl -thiazol -2-yl cabanoyl ) - pyrrolidine-I-ca

r bosyﬂthés@é‘d ﬁox‘ﬁafl@lhnﬁﬁé 8 1azélg9-?ﬁﬁg rb%ﬁﬁ%@%&l—ﬁ}exﬁzeenes qfonam1de

92 nmol) of 4-tert-

follgg’szsﬁsnml Procedie ﬁgx Wi 54817 @V6HE) HNBR (MSOH-d4) 8(ppm)

8.1388, 2y (

Pl BT ob (g RS s (he80). 7o, am. H;g (m, 2H), 4.50
(m, @@33659 (my, A, 318 Pmg 3H),2:D-1. 20 0K)m 1H). 3.80 (m

2H), 2.27 (m 1H), 2.01 (m 4 H, 1.15 (m 9H).

Exanpl e 361 Example 355

Rl R SR RIS 5 et

ester ( Conpdlslmi'b!iﬁﬁ[h)acﬁl benA1Rst% (Compound 5355)
(4-fluoro-phenyl)-nethanol follow ng the procedure for

Ex afph eoluiss of bBnzy) nﬁﬁﬁn%%ﬁns &5 W@?%gﬁ) 72 g, 146

mrnsl(), %[%ace%qlé%}yﬁs -;8 %gn}_%Dl o(lbmg@gefsequiﬁr (2§ mab) Qtrﬁ C were
sxmtﬂt@n,eoésl’} 2dded a kolddion 3f F@SOW Hf'z@ (40 l_E 81415(1%10'1) IH])degéif‘%é water

(10%) Y% t-Bu%I-{ In water (20 mL) e mixture was stlrred for 20 min. then it
was Beﬁamb@ zmaﬁch@ly IThR Y gAtid SktR& 7as
cl opr opyl car banoyl - %hény -1 hlaa% tv}:%lr ?med Eﬁazso“)’

and 3 Eniateryn vagueto glmrhmm@r: pedac Pmﬁoatm lmjnsmf;a gel (EtOAc /

hexzfmglgr)a%;x;ﬁ] He(dsff .8 oﬁ the 39&&@@%@%& GLKF%yi-mc ificHotd genzy?ester

4- bteod Ry Mufy 6 @—Q&Qﬂ%ﬁw@%@é %mdq:%é& %’6 &4y mmoll} in AcOH

potassi um acetate

(12 mi) pPh3) © euee addeds 3727(0921 ) Grdmh% Aﬁefmang&er 4 l’d—,)the reaction

mlxﬂ\@ér}g %e eﬁg\ggg pﬁ%lgl%éogvlagegcbn% &I’lag EMQ Qég q%gtcepcentrated in

vacugrtd give W%lm e agdlfeptodﬁhe Pﬁﬁwm rlygaﬁev@ﬁsetplhh;aénpﬁc A ded the
ec ed e resulting solid was
desitllr #‘%’“0"3 %Q}V@W?% ) BN PR st gi ve N 20
c 4 tetranethyl -[1, 3, 2] di oxaborol an
) g?&y n%f é_{%gfo%a%etgﬁ gbgﬁrrgicb%c ggaenzyl ester (0.16 g, 0.48 mmol),
thlotg'gﬁ(za)mss ) pendl N2O XL @005 € gh HOE S| (8 thIdPwaedtirrddl rSo
temperature overnight. The mixture was concentrated in vacuo to give the crude product

6-(2-Amino-thiazol-4-yl)-nicotinic acid benzy! ester.

A mixture of (S)-Pyrrolidine-1,2-dicarboxylic acid 1-benzyl ester (0.38 g, 1.52
mmol), HATU (0.58 g, 1.52 mmol)), and DIEA (0.4 mL, 3.0 mmol) in DMF (16 mL) was
stirred at room temperature for 1 h. 6-(2-Amino-thiazol-4-yl)-nicotinic acid benzyl ester
(0.32 g, 1.0 mmol) was added and the reaction mixture was heated to 50°C for 48 h. The
crude product was purified by reverse phase HPLC to furnish the desired product 6-{2-
[((S)-1 -Benzyloxycarbonyl-pyrrolidine-2-carb0nyl)—amino]-thiazol-4-yl}—nicotinic acid

benzyl ester.
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mmol) in THE (100 nL) was added TEA (8.4 nL, 60.3

mmol ). The suspension was stirred and filtered. To
wohie/sedont i on was added DVAP (0.39 g, 3.2 moLTAS2006/047620

the m xture was heated to reflux and (BOC) 20 (26.2 g,

120 nrnol) was added. After refluxing for 2 h, 25 the

m xture was concentrated and then purified using

silica gel chromatography to furnish

(5-Brono-thiazol-2-yl)-dicarbamc acid tert-butyl

ester. To a stirred m xture of

( 5- HydrmdysihbRGqh- [Z(S)lD—Béh@%)@%ﬁl&n?ﬁbQHBﬁ&ﬁ]e-tﬁ‘%géﬁ'ho%% -amino]-

th1a§§f 4! a'lfﬂﬁo(lggq\ﬁcu% ggnqﬂ_ | estar (G35 58, Qg]]r‘bpml@é sinfifdreio the procedure

d &ﬁb d fon ghef t

s s USRS
enzy PBMF&‘?\‘&F%’?W%H’ mmoﬁmbamie@yw-mbonﬂﬁ%cm

2007/ 070600 PCT/U82006/047620 wat er. The separat ed
SR tyrg péy- M«SéaarBamymMmmnﬂ-pmol@dnnx-mhrmayl) -amino-

thlﬁﬁ%-@%i&ﬁgm a,cg gg g &b ) Sr(p"?ﬁ o’@c Ef}%t }i&)g;d DIEA (0.1

dri ed ncen

mL40.87 molg ig| DMFt(S mlt)axg&}mrmdmj rédm nempératize k’&“ﬁﬁ} M. k?ﬁ?éh

t m Xt
TR
room|tempeietute oS'emmgl’(tyPulﬁzﬁctaﬁbn(bQ réQer@e ﬂas@@-II“‘E@l furnished the desired

pro#f?wg%%éocf%ﬁ@g ﬁgé,ﬁ @%1(}@, 993s, DH78.72-8.71 (4, 1

H), §96+3.31 Bed] PEDD3 B4, 0(1@9 :m) 74313?' 38%n ﬁ‘g“ﬁ% ?{HT)ZH),S 17-

495 G 50! EREe S, 30850, s Frn 06 0 90t ), 12,32 (m, 1

H), 2.04cie92 (8! e, @B0-078 (thia +@P§1\ HPLC
(20-100% of guffer tbu??)eltrM% vvatg1€I containing 0.1 %

TFA, buffer B: I\/ECN 10 CEQBQJAMQ gs0. 1 TFA). The
por

chn‘gl ned fraction was eva ed to dryness to furnish
’i (i lPel'ldm""ylcal‘bamoyl)-phenyl]-thmzol--z-yl(:arbamoyl}-pyrmlldme-l-

But b 4- | b h |
Ehi arpar 0 ABIR: deil Befih SR IRORESIRI TSR S )
e Gl %ﬁ%‘%&bwlmdtﬂm-zcﬁ%‘fo%mméh*am‘ A45y1}-
eﬂzﬁé(h‘mIPO)-Pmeaﬂmeel-SalbaKﬂm@dld terabigy aﬁemorﬁpd@fd 53@,621';&amp1e

6 80 ol T b 50 B e A R Tt e

for 15§ stropm tmmeraimrec é’hé reaiction hiixte€ Was EPafdirMed under reduced pressure

to glge ég?o 1recq g&q Cm%y Bg%gagﬁ-ﬂlﬁé{ ﬁhen ﬂ\/le@t}glfif)z ?&(ggm) (HCl salt)

7. 99£mm4Ha,r7 PS Qo8& 1 (dJasDy 70040 2, 515> GUISHERISs @ 260, 4.10
(m, 3R R R, 1. 256G e ?M@Zﬁﬁyugmm,ammm;,sl..@z .

4H).ar boxyl i c acid methyl ester 20 (0.098 g, 0.31 mmol)
was treated with HATU (O 18 g, 0.46 mml), D EA (0.3

aghd 1 hanzyl aster (0 2 RPOTE Mol (o Turni sh

' I t 0.12
?ﬁ-kgﬂéé S\élgzyﬂdﬁﬁ@gzm(wml(qumue)ylsthnazol—z-ylcarbamoyl}-
(ppm 16)’%11&%1&&05%0)9}’“@2&1(?[)% SRr (Compound 5357)

From 50 mg of 1-methyl-piperazine following General Procedure 3A. MS: 534.2
1! .
(M+H"; H' NMR (DMSO-dg): 3(ppm) 12.43 (br's, 1H), 10.01 (brs, 1H), 7.98 (br d, 2H),

130



10

15

20

25

(m 1 H, 8.51-8.50 (d, 1 H, 7.86-7.72 (m 4 H),
7.37-7.33 (m 2 H, 7.15-7.09 (m 2 H, 5.09-4.87 (m
wa 2607)07060051-4. 49 (m 1 H), 3.74-3.72 (m 3 H) PCT/US2006/047620
3.53-3.47 (m | H, 2.88252.84 (m | H, 2.45 (m 1
H, 1.91-1.87 (m 3 H), 0.71-0.59 (m 4 H); MS: 549.2
(M+H+) . Exanpl e 363
(S)-2-[5-(3-Cycl opentyl car banoyl - phenyl ) -t hi azol - 2-yl ¢
ar banmoyl ] - pyrrolidine-1 carboxylicacid benzyl ester
From 0.03 nL (0.26 nmol ) of

Conpound 5363) .
7-7é§k@|r£ébfaxzzﬂ&ﬁd,r?é{),1§j3ﬂqbﬁermpr7 1Br@a sy ) H

g 5 . 42-12.40 (m 1 H), g(%t’%a‘%@ y’,ﬁf"m)»
37%%%@?9’. %‘89 ?‘?‘?&é éé? é&s‘@%?d@ﬂﬁ?oaoo (

PCT/ US2006/ 047620 5.07-4.89 (m_ 2 H), 4.50-4.47 (m 1

H, 4.25-4.23 (m 1 H, ¥x3mpe3f8 m 2 H), 2.28-2.25

1- hén ioy] i 23- d ; :
S0 2 ey pbtabitinefshbboxh i iy P fylophoont Srbamoy
a- 4- car bonyl| l?'—"iﬂ'?'j}'rn‘ﬁpﬁqufﬂ'ﬁﬂtﬂm'@lejC@mmarmyS:)s&)yr rol i di
ester (Conpound 5364)

ne+yl - ar boxyljc acid benzyl
Fr yr%°‘%‘os%ré"{¥f°f)r%k’bmlipﬁ@1f>@yl| chridy foblowdng GEnaabPtycedure 3B,
MS:SAS0.UB O 1 MR OMSGlao bR ABYEOS80 o 808 282 00 (m,
SHSP10 i D 47 bt 50 i o 5%
) 3 24D G 7 @uED, 3.56- Bn.6.H)s 2.00 (), 218, 2.%2((&&1,25129%11@, 1H),
: m

10 Exa
3- (4-{2-[(1-Benzyl oxycarhonvl ; ol i di ne- 2- car bonyl ) -
m no] - t hi azol - 4-yl } - Ega'xl’lepggs’r

SnBeyrdryroyliging-caiiboaylie asiaxuld i -
est ery( Conpo?m‘g:g‘%g;-i ]-y l.e‘a oo éy@l@ﬁ‘ogyfcﬁﬁal%&ﬂbl..enyl)-
2-[ 4- ( 2- car boxy - FRehgML-#mide (Fomponad 53880y 1 | - pyrrol |

ester (General

di I ] Ld. benz
5 pr)gg%zjsgfgig;%%{gé&r?g&héffl%gﬂﬁﬁﬁe}lemé’%ﬁeéw Vo HINMR, (BIMSO-dq)
PBY (s, 15DT0.25i(s 1sH),L8t54os.5mqa,1a@*ﬁ,esi.oHﬁT%§lﬁ6§’}8 Y8 7 42

P! ngd .0l .Q5 ni, 0.36 mmol). s7T e T
(m, 53294 ﬁf%‘sv\é’g" gt}ﬁ’ 52%5( é% 2 Bnt-Pard®? Gmut EDf 248L2.000n, 3 H), 0.80-
0.67 (ro, 4 h)sMSokaT.i1 A . added 56.3 ng of
3- am no- pi peri di ne-1-carboxylic acid-tert-butyl ester.

Reaction m xture was Sty g¥gr ni ght at room
d then puriPﬁgg usi ng r.everse phase

S Sl ey eyt o
. S, , . r s, , .
(m 3H), 5.01 (m 21-5??5’1’%5‘1(5%%9&@, 3'80-3.50 (m
4-tertdBitylahBikol-Byldfine 2. 23 (M 2H), 1.93 (m 514), 1.29

(s, 9H . Exanple 366 :
( BB Dniol3 B4diEeh AR ARSI, RNy Lk 82301021 ) €0 . of

ar, |1 -5-oxo-pyrrolid ne-
B2 TR solution was addsd thiousea (1.7 mmol, 129 mg) followed by NaOAc (3.4

mmol, 279 mg). This mixture was stirred at room temperature overnight. The reaction

1.90 IR , 1.91 6H) ,
SO 1 G @153 (O

mixture was evaporated under reduced pressure and used without any further purification

2—(4—tert-butyl-thiazol—Z-ylcabamoyl)-pyrrolidine-l-carboxylic acid benzyl ester
(Compound 5360)

From 300 mg (1.92 mmol) of 4-tert-butyl-thiazol-2-ylamine (IS2342-4) following
General Procedure 3A. MS: 388.1(M+H"); H! NMR (DMSO-dg): 8(ppm) 7.37 (m, 2H)
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1-carboxylic acid benzyl ester (Conpound 5366) 25 From

2-S-5-o0xo0-pyrrolidine-1,2-dicarboxylic acid 1-benzyl
woexbt@ro7u®bng Ceneral Procedure 3C. Yield 18. 6rowuskds/047620

505.3 (M+tH). H -NVMR (DMBO-d6): S(ppm) 8.4 (m 1 H),

7.9-7.8 (m 5H), 7.3 -7.1 (m 5H), 5.2-5.0 (m 2H),

4.9 (m 1 H, 228(m 1H, 224 (m 2H), 1.9 (m |

H, 0.7-0.5 (m 4H). 134 WD 2007/070600

PCT/ US2006/ 047620 Exanpl e 367
(S)-1-Benzoyl - pyrrolidine-2-carboxylic acid

7.1Q ¢m3H); 68 D@, 0By, S0 ).
(mqégg;( %nygll @’;ﬂﬂyFrombang]szlIb r;f‘hf)%zy ch%@@ezés?ir#f{n dﬁ{) 2.01
ml?gll dure 31. 'HNMR (DMSO-d6) 6 5 (ppn) 12.48
(s, 1 H, 8.43-8.42 (d, 1 H), 7.93-7.84 (m5 H),
7.59-7.42 (m 5 H), 7.25Example3p), 4.72-4.67 (m 1
: (H}[A @-¢ clﬁgg%?(l&rb%nw l-p’iiegé‘g)?i‘hie}zgg @-ylgﬁr"_ga[ﬂn@'l yrrolﬂime-l-
0. 70- 0. 5£arhpxvliciacid HEflucreibenzyMedte) (Céponha 53653)

(S).-2-[5-(4-Cycl opentyl ca
r baReAA 40&'\‘@5)Plff41fﬁpaz-phelﬁ'-lymﬁtahal fotloiling e probéddbird for Example

(384 ams: 380 savinery R0 (RIS a8 (S hm) TOTRYY "y 3 s, 1H), 7.87

m, 35). A1 6, (), CARBHREDh68SI0, 10, 80017 2HCRUDIFDN L PAE (m, 4H),
I t Conp

> S4BT s ¥ BB RARE)  ry 0. 0320,

0.086 mml ), and (0.03 6, nnol ) of
cycl opentyl am ne usi ng &ﬁ%‘?‘ f €3¢} gcedure 3F. ' HNMR

( DV [(S)- EBémﬁﬂ;&aﬂﬂoﬁﬂpﬁrZhhﬁne ﬁcgﬂ)(éyi) ﬁﬁgbo]]u w

11, 15 06-4. '
& °X3‘§%§Z'é°f’§aﬂ’§ e&ylﬁ"yhazolzé s?ﬁbozyht; acitl mgtmylsester((ﬁbmpound '
1.14 (s, 1 H; M 5k363) (MrH+) . Exanple 369

2 (4 {4-[ (Cycl opropanecar bonyl am no) - net hyl ] - phenyl } -

t hAasobhtich 5 /575" d
S ;st%ﬂr @@,Cokmng%n%js éugié%ﬁélhyl Zpgr’ze]b}[[P I ARNhDSroBGIA (3.9837
8 'Ri'/g% ,&lanrﬁ Fﬁﬂcl%ﬁWTWW@dﬂ 2216\ érﬂda‘ﬁmpﬂ)], pPHaEsium
takeo( i - n
O (R oo
mL) gvas 2358 kgagedite 807G aveiniglstdhatsealed atial0 Itﬁewa@ctmm cooled,

e Y A I a—
decant %Cil'ﬁg Fesuling selid waspwsifiedrtycsitita gel Ghidhat3Lraph ¥d Bive N-

B O T e R o

sol"at e

yigl Qsﬁ n&BH@?ﬁfﬁr%rrﬂw@zoX%-ﬁh *;[}en Dt 244;@2 0g,46.2

usi n% ver se
mmol) in THF (100 mL) was added TEA (8.4 mL, 60 3 mmol). The suspension was
stirred and filtered. To this solution was added DMAP (0.39 g, 3.2 mmol) and the mixture
was heated to reflux and (BOC),0 (26.2 g, 120 mmol) was added. After refluxing for 2 h,

- the mixture was concentrated and then purified using silica gel chromatography to furnish

(5-Bromo-thiazol-2-yl)-dicarbamic acid tert-butyl ester.

To a stirred mixture of (5-Bromo-thiazol-2-yl)-dicarbamic acid tert-butyl ester (1.0
g, 2.64 mmol) in THF (16 mL) at -78° C was added LDA (2M,2.0mL, 4 mmol)
dropwise. After stirring for 20 min., dimethyldicarbonate (0.55 mL, 5.12 mmol) was

added. The mixture was allowed to warm to room temperature and was quenched with

132



10

15

20

25

30

DMSO-d6): 6(ppm) 12.41 (s, | H, 8.58 (s, 1H), 7.82
gd, 2H),)7.57(d, I H, 7.31 (dd, 4H), 7.10 (dd,
w0O2697/0766000 (m 2H), 4.45 (m 1H), 4.23 (d, 2HpPCTRISAB6/047620
(m 2H), 2.21 (m | H, 1.89 (m 3H), 1.60 (m 1H)
0.60 (d, 4H). 135 WD 2007/070600 PCT/ US2006/ 047620
Exanpl e 370 2- {4-[4-(3-Methoxy-propyl carbam
oyl ) - phenyl ] -t hi azol - 2-yl car banoyl ] - pyrrol i di ne- 1-
carboxylic acid benzyl ester (Conpound 5370) From 13.7
of 3-net hoxy-propyl am ne foll ow ng Ceneral

wat@r dbe depaat%\aqﬁ@us lgye'i_’ 3v?as %x{r%tﬁﬁ' 1tﬂ'f3tdglg@% ﬁ% S’)’I"he combined

.organ ggxrg%ar#s ‘Qﬁﬁ w(ds,heflsvv](t@ bngq:,bdneg (Ng ), and corxt:eﬁﬁat(advn vacuo to give

4- br??n%r%%téﬁ-zﬁdgdéxy%ﬁ%bogzba%ﬁtié 3}116%6_%_; %arﬂgg)@‘}-lfc acgzg?%myi egzli
1- (Al.rrﬁ‘hﬁ:gé’ bf 436 BBINHRGE BﬂfoQ%‘éﬁ:gﬁ}Hern -l % g-_cg%rox(})rﬁc acid
acCl

meﬂéb CFp ﬁ%ﬁ% Be é&’@an@wl) blhewyogrom;ir‘az@ﬁ Sﬁ—;dtt]armh)ge e
Al 27 L P R (6 2B o7 P G-I B0 g, amt st
NaHi3; (b MeOHIIMEFTIBORARL) \eé@@e@aséeg and rgleatgglb'}r:ﬂux
ovexﬁﬁqfﬂ' i r]eséimng {{Bﬁni% fi ?t:;:r?edl, c%\cen%n}fé {I?ﬂ pqnq'q)d by revgrse phase
2041_1_@9% of baffef By bbfhr, AOwhiBr ESitathingd % YF ARHRE 8: MeCN

contgizxﬁngﬁo o3 ,{)aﬂé%wbjneﬁﬁa?yp]l wasieyzporatedytp dgyness to furnish 2-tert-
Butmembyhylaﬁymmm@bya&rplo ﬂ@drbéaﬁwlLﬁq&‘&l)%Pﬁper% ﬁgx%ﬁ&hc acid

f pyridine
meﬂ?/g"%‘%m% @%iM&%?ocedﬁeOBA MB: 528.2 (MeH+): H
%5 8}% (HC1 salt) 12.43 (d, 111), 10.89
’S[‘ tureo 2')0t ﬁ%zmcafhlynyl@nw -t cafglppropwlmba(myl-phenyl)-
thlazéH)S-C%&&y(thma"&ethﬂl é@:r((@S?é_uS 7713111%143[!; £H<d4%€% K gbl:}) in
d1chl§>met@5¥%w S stlrred at room temperature for 2 h.. The mixture was
d
o) 1§ S o RN BTN v e

car OZG'IISW@tﬁthvéﬁﬁyt, Mﬁi 4 Tof awm fol | owi ng General
Procedure 3B. Ms: 415.1 (MtH+); H NWVR ( DVBO- d6):

8 (fspyintitar pgodedyureid)des@ibtd forithelsybhesid.of tdxﬂi@o%ﬂ)% 12 (Example
312), 42 é@n{«{m éé %lo%ﬁ%ylé%b%gglﬂhej}yﬁ-tg%@% car%oxyhc acid methyl ester
(0. 098 g, 0.31 mmol) was treated with HATU (0.18 g, 0.46 mmol), DIEA (0.3 mL, 2.3
mmol), and (S)-pyrrolidine-1,2-dicarboxylic acid I-benzyl ester (0.12 g, 0.46 mmol) to
furnish the desired product. 'HNMR (DMSO-dg) 8 (ppm)12.90-12.88 (d, 1 H), 8.89-8.85
(m, 1 H), 8.51-8.50 (d, 1 H), 7.86-7.72 (m, 4 H), 7.37-7.33 (m, 2 H), 7.15-7.09 (m, 2 H),
5.09-4.87 (m,2 H), 4.51-4.49 (m, 1 H), 3.74-3.72 (m,3H), 3.53-3.47 (m, 1 H), 2.88-
2.84 (m, 1 H), 2.45 (m, 1 H), 1.91-1.87 (m, 3 H), 0.71-0.59 (m, 4 H); MS: 549.2 (M+H").

Example 363
(S)-2-[5-(3—Cyclopentylcarbamoyl-phenyl)-thiazol-2-ylcarbamoyl]-pyrrolidine-l-
carboxylicacid benzyl ester (Compound 5363).

From 0.03 mL (0.26 mmol) of cyclopentylamine using General Procedure 3G,
'HNMR (DMSO-ds) & (ppm)12.42-12.40 (m, 1 H), 8.39-8.36 (d, 1 H), 7.80-7.09 (m, 9 H),
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WD 2007/ 070600 PCT/ US2006/ 047620 Exanple 374
2-[4-(4-{6-[5-(2- Oxo- hexahydr o-t hi eno[ 3, 4-dI
womaazedos 6- yl ) - pent anoyl am noJ- PCT/US2006/047620

phenyl ) -t hi azol - 2-yl car banoyl | - pyrrolidi ne-1-carboxyli

c acid benzyl ester (Conmpound 5374) 5

6-[ 5- (2- Oxo- hexahydr o-t hi eno[ 3, 4-d] i m dazol - 6-yl) - pent

anoyl am no] - hexanoic acid (80 ng, 0.22 mmol) was

conbined with 0.1 ml of DIEA and 0.1 g of HATUin 3 m
DMF. This solution was 'stirred at roomtenperature

of
3.07-4+89dn., 2 M) de30-4 18 (hhilsHx @l 28-4.08 (m\a i 2
(m ']lﬁf* h 12 [(4- ﬁn}@nl -ﬁﬁeal -t rgi ézglq?’ggyg/?ggf%@rfnéﬁ])’ 2.28-2.25
*pyrPordrng- o ;igf 14 64.4 Hhe MS:15186% @vI+HCppound ‘
5050, Exanple 50). Reaction 10 m xture was stirred at
room t enper at ure over ni gkxample 384 diluted to 10 nL
2-61-§4-(Miolr-phslin M4 ida Lhiedior erse.phase.. ..
LG VB 7623 (Nﬁf‘&fy;'ﬁﬁ’r“eﬁkﬂ‘ﬁ‘%b?%@ a§{°€6%’y"°“d'“e'l'

12. 40 (br d,<arhpxylic acid henzgkgsters(Cianpoun@B364)3. 67 (m
6. 39

2H), 7.50 (m_1H), 7.32 (d, 2H), 7.11 (dd, 2H),
] (b rgi;;l %-B‘ of ieprpholineiaflowing Gefieral Ridoedure3A.( MIS:1$91.7 (M+H":
H - , , . D m
i B0 ) e S I fy Klby iad 7 (Do, s
V18 (MELHNG)-&3876, 18).-295 fm( ZHEICS DEROIHY, Q2T (AN H), 1.91 (m,
6H)ON.b1 @IﬂeM) -thi azol - 2-yl carbanoyl ] -pyrrolidin a-1I-
carboxylic acid tertbutyl ester (Compound 5375) A

m xture of (S)-pyrrolidip:l 2-d§g§rboxyl ic acid
1-tertbutyl ester (1.30 G*¥BPESOD0 mpl), HATU (2.31
fr(%{%ﬁltﬁmzy;quambdﬂyﬁﬁt yédoliHifb-2-Earb8ngIDimkirio].thiEol-4-y1;-

9“ . .stirredq at . roomtenperature for . en
4‘%%’(2‘3 Zam 13\3??’ |e%%‘f)'l"?‘i?§ﬂ”)"95¥ﬁ‘12 B'F'g‘ptaﬁfr'a"% egfor (Gompognd 5365)
L) _ M ed an he action m xture was stirred
2 ERRAG A -hiizal £ o bima pumaidinec eeskonlis acid
benzyhesten(Geheml Procedenees 5,61 25ha8 €0 bPkimb Y wad'disdR el 4 mI, of DMF.

To tfiESbH5h Kl ST AT (50,9 Jnes 42 A0moD. s1doR A 66,95 T 36

mmaip| Thik setufion 5va§ %fih@i! wt fcﬁ)n?fén%etrﬁﬁfé R4 Wlou?.StI%rtl.‘lis {Olution was
m xture o

ol (MEHH) .
addeé ég 3211% Rf @z&%‘é‘Pﬁ&RVicﬂﬂ@ﬂ yeaybaxyligagid-@riybutsl EsaeroRedetion mixture
Bkdddi . i i d .t - t 0.731
e S AL L4 R 5 s
MS: @4%}} iH EMR((WSOPLLS'): Gbrpnet 2426, aH),TSZJD@nEm, 51H% 37,36 (brs,
r : ' :
o0 T NS4 ) LS DN A i o o

2H), 3934m, 5601 .28 nSEBt ure overni ght. The resul ting
m xture was purified by reverse phase HPLC to 137 WO

2007/ 070600 PCT/ US2006/ ®4katijile 366
(S)-2-[4-—(4—Cyclopropylcarbamoyl-phenyl)-thiazol-2-ylcarbamoyl]-5-oxo—pyrrolidine~
1-carboxylic acid benzyl ester (Compound 5366)

From 2-S-5-oxo-pyrrolidine-l,2-dicarboxylic acid 1-benzyl ester using General
Procedure 3C. Yield 18.6 mg. MS: 505.3 (M+H). H'-NMR (DMSO0-ds): & (ppm) 8.4 (m,
1H), 7.9-7.8 (m, 5H), 7.3-7.1 (m, 5H), 5.2-5.0 (m, 2H), 4.9 (m, 1H), 2.8 (m, 1H), 2.4 (m,
2H), 1.9 (m, 1H), 0.7-0.5 (m, 4H).

134



10

15

20

25

furnish the desired product. 'HNVR (DVBSO-d6) 5 (ppm

12.45-12.40 (m 1 H),.8.44-8.43 (d, 1 H), 7.95-7.2
wOmo7H 76800 4.43-4.34 (m 1 H), 2.97-2.82 (m 2PEX/US2006/047620

2.26-2.19 (m 1 H, 1.94-1.79 (m 3 H), 1.39-1.24 (m

9 H, 0.73-0.55 (m 4 H; M. 457.2 (M+H'). Exanple

376 5

(2S, 3S)-2-[4-(4-Cycl opropyl car banoyl - phenyl ) -t hi azol -2

-yl car banoyl ] - 3- hydr oxy- pyrrolidine-1-carboxylic acid

benzyl ester (Conpound 5376)

(2S, 3S) - 3- Hydr oxy- pyrr ol il@izﬂﬁi’l]e’s?@?di carboxylic acid

1- benzyl ester

(%)zs-lsag;msl-pn]mbﬂynqowadbowmmcm bl (boxglbpromaitbarfvdl-phenyl)-

d| stl | engvvlaz er mll_'? ﬁh{gd%egﬁﬂwgﬂs'ﬁégg%%o?gg to 0C,

|
penby ™ Qe APk At BRe o5 Bttt HER R Gy 0-00 5
(ppnaslzst& (sy BED)28.48@. 4N, Al HL) Wesd-7.84 \(@y, STHY 07 99171 @ﬂ@ré, 5H),7.25 s, 1

ty tur reaction was filter nd
. 4 o2y 1 SVE! Gt et Fioh 83657 3T 2 0. 3 a8t Ftm, 1 1D, 232-
2.29(maduEl), 1.98-1.94 (m,3 H), 0.70-0.54 (m, 4 H); MS: 461.1 (M+H™.
(2S, 3S) - 2-[ 4- (4- Cycl opr opyl car banoy! - phenyl) t hi azol -2
-yl car banoyl ] - 3- hydr oxy- ﬂ,@dg%krg@gl di ne-1-carboxylic

id_b | t (Co d
Bt GlogBrskisatipmort ahemix isaslckyboxbinoyHapxrolidine 1
1-b I r 2a 6.3
17 o)) vere i i behet SR (o ABHot 16, ° T
0. 32rof ) 2-15284 m%x?cﬁﬁﬁyl)ﬂﬁﬁz§p§-yg<%99%hh%l ggﬁ'o]ﬁi‘me-l-

stirred at anbi ent ténperature

Car'%’xg'!zc ApidrReneyl; e&ml(cnngwp)mwa%leapmmaﬁo OrBagsi 14@7 mmol), HATU
(0. O@B%,f(b 086 ﬂgﬁ@l#a‘ﬁd?ﬁ 108 4P, é%ktmrgglﬁ 8gglppe%larr ne ugmgq}seneral

e reaction’

Proqqg,upeegﬁt ENMROIIVIE Ogild) 5 (Bhn) 2242 (inp 0. M) 8t30-8.274d, nmj 7.80-7.11

o 50 BT RLG 452 B0, . o 1.5

(m, QDMS(I}lleOs 1 H)ppi$: DBDMAHY.m 4H), 1.70-2.10 (m 2H),
420440(m 1H), 4.86-5.17 (m 2H), 7.00-.7.42 (m
: 727378 01 (m 5H), FXxa#ihl8348 (m 411H%4 (
e
2-?%%5 HCFOPPriinsraionsT amigpbureghy pehyl thisiok 2o lesthamoyD-
| car bawrbhdmrlr-aémkgnc J.ciaa;éi&wbgter fCHHipB&aRAE%369) -
ester (Conpound 5377 rom 50

of 2-pi- (P:A@ﬁhﬁmétlwl- Bél’%ﬁl ﬂhaﬁdl’@-%%@g@?ﬂ% olfdi H&?q}éfl?oxyhc

amd%nzyl\t{%stergggglpe]ﬂpd §3‘)92 @xmplgg -0l 00apg, O. ZQ_ggn was dlssolved in5

mL 8@@;75/ @171%@90 T%qggbusa@w a%7‘@2\9as de%é t%%th i’a'fﬁlg (o. 6§5 g@ 0.46
mm?]a']foljmyed l3y qu;og_rop@pﬁca@pqyl clgogge (48 mgHj) 46 1111901)( ﬂihe reaction

mixthkd was stirred at 0 °C for 30 minutes and then quenched using H,O. The organic

phase was isolated and evaporated under reduced pressure to yield the crude product,
which was then purified using reverse phase HPLC. MS: 505 2(M+H"); H' NMR
(DMSO-de): 6(ppm) 12.41 (s, 1H), 8.58 (s, 1H), 7.82 (d, 2H), 7.57 (d, 1H), 7.31 (dd, 4H),
7.10 (dd, 3H), 5.00 (m, 2H), 4.45 (m, 1H), 4.23 (d, 2H), 3.48 (m, 2H), 2.21 (m, 1H), 1.89
(m, 3H), 1.60 (m, 1H), 0.60 (d, 4H).
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Exanpl e 378 2-[4-(4-Cycl opropyl sul fam

oyl - phenyl ) -t hi azol - 2-yl carbanoyl ] -pyrrolidine-1- 5
woandrowgdodc aci d benzyl ester (Conpound 5378) PCT/US2006/047620

Synt hesi zed from

4- (2- brono-acetyl)-Ncycl opropyl - benzenesul f onam de

(150 ng, 0.57 mmol) following nulti-step procedure

for Exanple 354 (Conpound 5354). Ms: 527.1 (MtH+); H

NVR (MeOHd4): S(ppn) 8.18 (dd, 2H), 7.91 (dd, 2H),

8.03 (d, 1H), 7.28 (m 2H), 7.11 (m 2H), 5.09 (m

2H), 3.48 (m "1H), 2.76 (ﬂi} 2I—P, .98 (m 3H), 1.29

10 (m 1 H), 0.51 (br s, PleR Al e 379
2- {Q-[@x(s(Memnmyqsmiyydarbhmyl))pﬁdnya]zahaz?ol;d-ynabﬁmv&l]l-ﬁwohdme-b

rolidine-|- car tg»&\% CI d ?enz ester oun

5379) ic ac benzyl ester (Compoun

- t hi az ar pa r i di

e {1 Y8 OB IR e el ah s Hﬂpﬁ/roce ure 3A. MS:

52302 QIFEDY; HWaNRS (uspfsmtagi) |3(p}3{9) @4‘8f(sdﬂ-¥) Etz@-(s i), 7 B(m, 4H),

705 e ST Dy VS0 58 ¢heath o 58 (i 0D 35 (5, THD, 3.23 G,
3Hyn3>(15%9 Wg%l(;r( gj{)a] 9l 9o ature for 4 hours.

Reaction mxture was fil tergd and filtrate
concentrated under reducegl 1e to yield crude
product which was then purﬂéﬁé?ﬁy ng reverse phase
HPLb(l-W@;enxesvclqmqnapecaﬂbomﬁmmuw)z caxbaaylipapid [4-(4-

ngmd:{%%cagﬁﬁﬁo%%%-@ﬁ? 71-%-5{1] én*%dr% (Z:fﬁgéunf 3371)
( S, Fl%?) 553 }_r'ag of Eph%ﬁ?flkcy%écg;]r ]% (%.'\:ﬂony% tﬁl%nﬁglfolwmg General
Progmu[rasaqMSoﬁ@mtzﬂMﬁrb,ym NMRQDW\@F@(;D] S(ph)AQL20(sy 1 H}p 8.41 (s,

3 B3R L5 16 1580 o 1y L D 0 R SEBEY 510 o, 10,

1.8& (rdedii)id %(mgSI@arﬁ)et‘r&aderMH;adure 3D. 'HNVR ( DMBO- d6)
S (ppm12.32-12.29 (s, 1 H), 7.60-7.58 (d, 2 H),
7.35-7.07 (m 6 H), 6.61FExandple@¥2 2 H), 5.07-4.89 (m
. A 49 . 2.95-2, 3 24-1.51
40,y Piin By st it) g i thiRsat 3 saramor gy dighidine-1-

2007/ 070600 ParHoNSHEQ Mﬁﬁ?ﬂ tEX E0PMmPodid 5372)
2-[4-(3- Met hyl - r;i;z?am n-2-vyl ?shl azol - ?oyl carbarmyl] py

rr ofdogh @ nig @fa;s)bmmé lzrylaaﬁin@ follewHg Gesdr8I ProbeROYAd MS: 528.2

h d
o3 b RV M Eg0" Slhoan) GIGLY 12 4AoHE): JSiSAet HELB.20 G,

I. f § e 5
il;llg(g?@q&)u 4@{)5 9! 18%@(%%%%%%?&99@% 3619)3.448n, 2H), 2.30 (m, 1H),
m

Example 373
2-[4-(4-Cyclopropylcarbamoyl-phenyl)-thiazol-2-ylcarbamoyl}-pyrrolidine-1-
carboxylic acid methyl ester (Compound 5373)

From 26.5 mg of methyl chloroformate following General Procedure 3B. MS:
415.1 (M+H"); H' NMR (DMSO-dg): 8(ppm) 12.48 (d, 2H), 8.48 (d, 1H), 7.91 (m, 4H),
4.46 (m, 1H), 3.61 (s, 3H), 3.62 (m, 2H), 2.88 (m, 1H), 1.90 (m, 4H), 0.63 (m, 4H).
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30

8(ppm 12.44 (s, 1H), 8.44 (d, 2H), 7.77 (d, IH), 7.24

(m 3H), 7.09 (dd, 2H), 5.01 (m 2H), 4.50 (m 1H),
wO0.2d®/000g00 1H) , 2.79 (d, 3H), 2.27 (m 1H), 1. 8%C{MS2006/047620

4H) . Exanpl e 382

Rac- ci s- Cycl opent ane- 1, 2-di carboxylic acid

1- benzyl am de 2-{[4-(4- 10

cycl opropyl car banoyl - phenyl ) -t hi azol - 2-yl ] - am de}

(Conpound 5382) Rac-cis -

2-[4- (4-Cycl opropyl car banoyl - phenyl ) -t hi azol - 2-yl carba

moyl ] cycl opent anecar boXWxate3¢4met hyl ester.

-Gl S- ent ane- 1, 2- di carboxylic aci d nononet hyl

ggﬁ é@'é&%%(’%@xaﬁéfﬂlﬂ'&h‘9@G[%ﬁdﬁnﬁdéwlrﬂ:)’l)amhtanoylamino]-

tr -#HiaZbl . m), 1A | EA (3 .eg, 500

1D e e T ko py AR LR hela eyl ester

4- (2- am no-t hi azol - 4- yl($ompopadd37dpy| - benzami de (1

eq, éﬁ? ng) was added and the m xture stirred at

antfi-ent-Dehiexabidre-thigaeisi4rdiimiddre]-6r ¥ pth@noyiamino]-hexanoic

acidq80nesd.0.43 ﬁﬁtﬁfl?@a?@&lrnbfhr%ggﬁw&qtrﬁhéﬁﬁp%s %pd g‘leg, 66 HARL in 3 ml

resulting mxture was Ssol' vé
of DY, Whisesolutianhwes stiretFot raord tpmpedahed fyo0 RYaRSE TERAS Solution

' Ms. 414. 5. 20 Rac-
was S S g8 0% BRI REP R oo B el shembapiayi
pyrralidipel -carhetydivaridbacst bm:y(ldo@n;ﬂﬁind-sosg,é lﬁxaln)aplteﬁ_og. Iolleaqgion
yl )=t hi azol -

. -cis22-14-(4- I I b | -
mixdR G Bifea e S A g B el Wb diied o Ayl total volume
withdaMegrand Gifipd oievelise pRkseadPLe. Wik MR (B! Rivir (Bmso-
. at i Li OH (10 eqg. 45 and ’stirre%
de): g@"r@&ﬁ%%@ﬁﬁéﬁg?ﬁ"r é,@% . 1@5 85 SKguﬁﬁ), g%)é' (i, H)r 250481, 1H), 7.32
(d, 2RBLT.1 b dd; @M)W6 13l (B t t ts T AT
\H ?Bg@aubéfé;) r%ygt Bre V\’gsH)? gsgizsds}glzg}@ijx'igg (é-l’nil jb[}/&gé% ?)%?3,4‘09 (m,
) » i 136 Lo 2 BO\mandHp 229 (e oA R.01r(en &SEDE 1 BRASER (im,

13H}PLC to give the product. MsS. 400.5 (MrH+)
Rac- ci s- Cycl opent ane- 1, 2-di carbokxylic acid
1-benzyl am de 2-{[4-(4-
| car banoyl - phe%ﬁ'?l-){ehsﬂgzol -2-yl]-am de}

cycl opropy
(Sgaé{ﬂﬁetﬁug:lgﬁmlm?Mymfhmﬁﬁﬁﬁofﬁﬂéﬁﬁlﬁﬁﬁ{ygﬁﬁﬁﬁ?ligine-l-
c-cCi s- 2- - 0 rba -phenyl )=t nl azol -
51 car banoy oyt Be R f R qm Bl (555hy) - vias
di ssol : . t d with HATU (1.1
eﬁ%’*ﬁ?} S SPHrnhalie 2 e ESE | forttuapester (30 g, 6.04
mmo %H@:%é.( -?hwfgﬁn??io:))mid@gmi(léﬁ?ﬂ%,e%l%m é@gglgﬁ (32 mL)
e s Bt bl e B i b enec acia 0.1
g, 4. ot was atdededd tHhRatwsinixiiee Wh & M8 om temperatur
: olved.in 5 m of 90% DVF, 10% water wWith L ghore
°Ve_“4@ﬁ! ?ﬁ%w\éﬂﬁﬁn}gi B4 YA Ruifisd B eerse PhsetPHE vo farhish the
desuqﬂ’s ]mdggctt (S}Q-W-cahvﬁixﬁﬁl%r@l)(Mdﬂﬁ)—?-%dr%o&l%goﬂg}ﬁe- 1-
carbogcylié acthert-butyl ester; MS: 418.1 (M+H").

A mixture of (S)—2—[4-(4-carboxy-phenyl)-thiazol-2-ylcarbamoyl]-pyrrolidine-1-
carboxylic acid tert-butyl ester (0.51 g, 1.22 mmol), HATU (0.47 g, 1.24 mmol)), and
DIEA (0.2 mL, mmol) in DMF (10.0 mL) was stirred at room temperature for 1 h.
Cyclopropyl amine (0.2 mL, 1.53 mmol) was added and the reaction mixture was stirred at

room temperature overnight. The resulting mixture was purified by reverse phase HPLC to
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12.2 (s, 1H), 84 (m 2H), 7.9-7.7 (m 5H), 7.1 (m
5H), 4.2 (m 2H, 3.2 (m 1H), 3.05 (m | H, 2.8 (m

wao 2607/07€00 (m 114), 1.7 (m 3H) 0.7-0.6 (m 4PCT/U0006/047620
Exanpl e 383 (S)-2- {4-[3-(Bis-cycl opropyl net hyl -am
I no) - phenyl ] -thi azol - 2-yl car banoyl ) -
pyrrolidine-1-carboxylic acid benzyl ester (Conpound

5383) A mi xture of
(8)-2-[4-(3-Ami no- phenyl) -t hi azol - 2-yl car bamoyl ] - pyrro
l'idine-l- carboxylic acid benzyl ester (Conpound 5001,

furrfEstattel desited pro@aat Q{NMﬂZDMEXb)d %@ﬁﬁ)ﬁiz 3%52%%5301 H), 8.44-8.43
@ fiby 7(99370 A <reyé iﬁapﬁ1 66;A 34a(xaehwez e@-zowm HD, 202603019 (m, 1 ),
1.94-0 7%k A ¥ )%)393/!62;4 &hi 6 \i/gdo 38 5350@ afﬁg 957 2 (M.

over ni ght. The mi'xture S concen
th d Puri fi d duct b
Jever so phase HPLC ( CHOOHBIEATEN: shed the des: red
(Zgﬁ(?)r%k{“'(“-()biﬁml‘?ml@@-‘hmzoﬁ-[(lmny])-ﬂﬁaibl(ZSylcirlb‘Bmoyl]-3 l;ydroxy—
5 ol 'JE’Q"‘ ‘ﬁb ylip a5 priggt Fgrher gc%“l"’f'@ (73%
28 (3@)-3 nghé%’% 6]rr9hﬁﬁ:e(i“z Ji&r@o’xyh& acid 15 %enzy e ter
: [933‘3‘53 Y R LD K RSB i O R 8hg, T Y iR s

dlsspgmedgn &ME-@T nﬁl)mylld cha:?ﬁlm:l ggaffétmﬁounﬁ 5B8§()Iuﬁ5n Jas cooled to 0°C,
09
and DHEL BRI % 9 57017 B e ellBined by ey irmste (448 1L, 29

mmeljddihe deannmn iwesrstiekeld a€ e?cb andhBowed BPwhHR to ax%‘ﬂ)gnﬁ@mperature

foIIo d by triethyla 11 nmpol, 1.5 rnlL).
overnighty ﬁ%‘ﬁ 6\%% °§t‘YarSBﬁEF“ga H*ﬁ‘ﬁ‘idewpéﬁ‘rVﬁfS@r@aﬁ%HP@qw@Lme the
desisgddbrotiectevapor at ed. The resi due was redi ssloved in 10

mL of CH2CI 2. To this solution was added 150. ng (0. 42

(25,33);2)4[453 C(F%ﬂ??dﬁﬂdb@bgnﬁﬁﬂﬁﬁw&lb Shizbl23Mcarbamoyl]-3-hydroxy-
*dgﬁ?fﬂwarbﬂﬁﬂw 3cid hepzy| estery(Compouial $338er al
?’éﬁ%ﬁﬁ 31‘% 141 WO 2007/ 070600 PCT/ US2006/ 047620
thfygrexeprolifinge! .2 sligrhemilic 0id7 b-benyyl eated (41.9 mg, 1.6

mmd&VARd (30T10Y66.3 'ﬂ?gaclt ‘{]Hﬂn{ﬁ? X BissdBed g'{ byﬁ gz %’&'Qh E‘A (55 uL,

tenperature overn was evapor
0.32mappobcwas, thgn pddery andﬁ_hegfea@M% wastppued dtiaecbierstita@perature for 15

mindtgy, e‘i‘ﬁﬁ'x @'@Z\?nf;lpttﬁiafb@ (yg)glzl ﬂgcwpg%%% k(edlzm?%:\e> trlélugxioaczguc acid

salt (6R)9 m, 0.1 7(mmobhyas #51d4@, e the kactibn 4vas Qtifrdl aﬂ-ﬁrﬂiblengte%%)erature

overé{ggb 1’%@3 reai‘ﬁl;f)’ vJamFéﬁex"_%l ad-él ?ﬁgé%yerg%ﬁg RBPS@ ﬂﬁ’LC to give the

desmédtplred-de:maYletd 51.CrA% VIS §07. @@mmmdﬁl NMR?KJM?OM% &(ppm) 0.50-
vVira an

e is Cactivit inhibitin
77( 1&]%1),“ ?an E)(m 2H), 4.20-4. AYO (m, IH) 4.86-5. 1% (m, 2H), 7.00-7.42 (m, 4H),
7.74-8.01 (m, 5H), 8.40-8.48 (m, 1H), 12.58-12.67 (m, 1H).

Example 377
2-(4-{4-[4-(2-Hydroxy-t?thyl)-piperazine-l-carbonyl]-phenyl}-thiazol-z;ylcarbamoyl)-
pyrrolidine-1-carboxylic acid benzyl ester (Compound 5377)

From 50 mg of 2-piperazin-1-yl-ethanol following General Procedure 3A. MS:
564.2 (M+H"); H' NMR (DMSO-d6): d(ppm) 12.48 (s, 1H), 9.98 (br s, 1H),.7.98 (d, 2H),
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targets required in the replication cycle. A nunber of

assays have been published to 10 assess these
waacbtin7bdoes. A general nethod that assesses thecymuss®e/047620

increase of HCV virus in culture is disclosed in U S.

Patent No. 5,738,985 to Mles et al. In vitro assays

have been reported in Ferrari et al. J of Vir.,

73:1649-1654, 1999; Ishii et al. , Hepatol ogy,

29:1227- 1235, 1999; Lohmann et al. , J ofBio. Chem,

274:10807-10815, 1999; and Yamashita et al., J

7.7(dBil ), TH8 K, 212)?3:3175(§,7ﬁq)154ﬁﬁ6dd1?§§,\-/\%§5 05?%@»81?5.14 RS9, 3.8-3.1

I ine, ET (Huh-1ucubi neo-ET usé
(mi\%ﬁieﬂn?%émoqu (Rd¥Bf the present invention for
HCV RNA dependent RNA pol ynerase. The ET cell |ine was
stably transfected with ple3@8cri pts harboring a

| BRIyl sV imavi-Bhens Lcon, Wit h, firefl -
et e yenprpolsbidntyl phenf Kthix852 bt hepdyEprrotiaine. -
f usi on pr ot efarbanpliEmid-HeRED &Perd(CorapoiNGd 53ES)

pol yprotein containing the cell culture adaptive

mut F}lﬁﬁg‘e@lffPZ@_2@;2'bﬂFlIl@_EI%ﬁ:ttyl)_lfINSqlﬁ?i)pr@Kyli-Wénah!fahamide (150
c wWer e in
e %’W%ﬁ@%ﬁ% B bten Fifosdias T ERafpie abh i otmpfna s359). M
527-@(Mﬂrmnl | NIRi (Mt@H@}):l@@;ﬂ)Lﬂ.mydcﬁemgyg%@,;p&);%% £, 15,
: ONess ia ci an

728004, 2l 720t R BR0TE0\R, 2B 1980, 11276 mocigh 298 e, 310, 1.29
(m, THY KD GgisesH).Bet hesda, MD). The 25 cells were plated

at 0.5-1.0 x104 cells/well in the 96 well plates and

incubated for 24 hrs bekgampsigyng nucl eosi de
logs. Then the c ounds were added to the cells to
24‘2’2‘%‘%’38“’“&"‘?‘?’#&?‘“ %'S‘gEWP'a%'iYEWrbﬁn@yyrpwomine-l-carboxylic acid
Luciferase acti Vi then¥ll St FSurtPs hours | ater
by adding a lysis bu?%ﬁer and thlg&usubsﬁ%te (Cat al og

n uﬁt[er(4®3mdoypﬁe‘hyl)uthf&6I-E%Mbﬁﬂ%—?&whhir% f-caxegﬂl%c acid

e system E2620 Pronega, i son,

| ucife
benzy} g 1B e 01 5Bmab veasriusprnsied dw it O mel OF drsaBKRH). To this

Besiee i i it Ini- i l,ot t tiv
T e N a0y B0 D O M Y £SC G iy D.as
mmqlh Reagtionppigéire pyvas stizme at rooai tengperatoye folr édionirs. YR edctioRenixture

' ' ell praoliferation S
was A0 AR TURRR o HECRIAE A R RrdeslBR 80 el Srud Gapgt which
was W ipyitifisfl usiogireversephasb HPIHO. Mgnd33.0MHH"); H' NMR (MeOH-d,):
I Gyt r to . det 1 ne 1 Ch0  and
SopY St 2, 0 05 fuf AT T BB P month 6703 (m, 210,
4.49 gac hH, dlb® (0 AH)E3 .06 (e H),B.€D BTy, ot 3908, | 1}9!82 » 410,
an

conmpounds typically span a range of 500 fol d.

TC50 val ues were cal culRdsaple)3s0i tting % inhibition
equat i on:

(S)-?/-;{ﬂ-ﬁﬂﬁg%yt%Fo&%%?}l%iyi]?aé“_p)t : hle]rtf,_l’lg%zlo?-\gryn)lgarl:m;nqylb-pyrrolidine-
where b is Feartboxylioatid Sér2flester (Compound 5380)

From 0.013 mL of cyclopentyl aldehyde using General Procedure 3D. 'HNMR
(DMSO-de) 8 (ppm)12.32-12.29 (s, 1 H), 7.60-7.58 (4, 2 H), 7.35-7.07 (m, 6 H), 6.61-6.58
(d, 2 H), 5.07-4.89 (m, 2 H), 4.49 (m, 1 H), 2.95-2.89 (m,3 H), 2.24-1.51 (m, 11 H),1.25-
1.26 (m, 5 H); MS: 505.2 (M+H").
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10 Preferably, when tested at 10 M the conpounds of
this invention will exhibit a % inhibition values of
wakod7@asd 25% and nore preferably a % i nhi bi ti eaTaabkees47620

of at |least 50% Exanples of % nhibition values at a

test concentration of 10 Maccording to the above
equation are shown bel ow. Com ound No. % nhibition at

-10 UM 5001 99.60 5002 94.65 5003 99.92 5004 99.93
5005 99.84 5006 99.94 5007 100.00 5008 62.99 5009
63.40 5010 6.41 5011 32.93 5012 1.01 5013 97.00

5014 66.60 5015 99.42 3Jpl6. 0 5017 99.70 5018
99.97 5019 99.97 558.20 97.%18%82022 56.05 143 WO

236 Mrdaboy reindsel obiaalre adcarbh s 2B BrroliddRa 1 arbékylic acid
025 2.86 benzyl ester (Compound 5381)

Synthesized from 2-bromo-1 -(3-methyl-pyrazin-2-yl)-ethanone using the
procedure for Example 360 (Compound 5360). MS: 424.1(M-+H"); H' NMR (DMSO-dG):
8(ppm) 12.44 (s, 1H), 8.44 (d, 2H), 7.77 (d, 1H), 7.24 (m, 3H), 7.09 (dd, 2H), 5.01 (m,
2H), 4.50 (m, 1H), 3.43 (m, 1H), 2.79 (d, 3H), 2.27 (m, 1H), 1.84 (m, 4H).

Example 382
Rac-cis-Cyclopentane-1,2-dicarboxylic acid 1-benzylamide 2-{[4-(4-
cyclopropylcarbamoyl-pheliyl)-thiazol-z-yl]-amide} (Compound 5382)

Rac-cis - 2-[4—(4-Cyclopropylcarbamoyl—phenyl)-thiazol-2-ylcarbamoyl]-

cyclopentanecarboxylic acid methyl ester.

Rac-cis-cyclopentane-1,2-dicarboxylic acid monomethy! ester (172 mg) was
dissolved in DMF (5 mL) and treated with HATU (1.1 eq. 470 mg) and DIEA (3 eq, 500
pL) and stirred for 15 minutes. Then 4-(2-amino-thiazol-4-yl)-N-cyclopropyl-benzamide
(1 eq, 260 mg) was added and the mixture stirred at ambient temperature overnight. The
reaction was cooled, filtered and the solvents removed. The resulting mixture was
redissolved in 5 ml of 90% DMF, 10% water with 0.1% TFA and purified by reverse
phase HPLC to give the product. MS: 414.5.

Rac-cis -2-[4-(4-Cyclopropylearbamoyl-phenyl)-thiazol-2-ylcarbamoyl]

cyclopentanecarboxylic acid.

Rac-cis—2-[4-(4-Cyclopropylcarbafnoyl-phenyl)-thiazol-2-ylcarbamoy1]—
cyclopentanecarboxylic acid methyl ester (100 mg) was dissolved in THF:MeOH:H20
(2:2:1, 5 mL) and treated with LiOH (10 eq. 45 mg) and stirred at room temperature for 15
hours. The mixture was neutralized with HOAc, and the solvents removed. The resulting
mixture was redissolved in 5 ml of 90% DMF, 10% water with 0.1% TFA. and purified by
reverse phase HPLC to give the product. MS: 400.5 (M+H"

Rac-cis-Cyclopentane-1,2-dicarboxylic acid 1-benzylamide 2-{[4-(4-
cyclopropylcarbamoyl-phenyl)-thiazol-2-yl]-amide} (Compound 5382)
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: 5027 99.74 5028 98.88 5029 0.52 5031
2.22510gog2 38.57 5033 2.51 5034 100.00 5035 100.00
wbQeE/0r0000 5037 100.00 5038 100.00 5039 99CBMS2006/047620
5040 22.53 5041 75.98 5042 90.29 5043 3.61 5044
16.87 5045 6.85 5046 8.29 5047 37.66 5048 99.99
5049 95.63 5050 99.83 5052 1.20 1 5 5051 3.42 5053
4.55 5054 99.28 5055 99.33 5056 99.29 5058 18.60

5059 88.01 060 98. 39
Rac-cis~2—[4-(4-Cyclopropylcarbamoyl—phenyl)-thiazol-2-ylcarbamoyl]

cyclopentanecarboxylic acid (15 mg) was dissolved in DMF (1 mL) and treated with
HATU (1.1 eq. 19 mg) and DIEA (3 eq, 20 pL) and stirred for 15 minutes. Then benzyl
amine (1.2 eq, 4 uL) was addéd and the mixture stirred at ambient temperature for 3 hours.
The reaction was cooled, filtered and the solvents removed. The resulting mixture was
redissolved in 5 ml of 90% DMF, 10% water with .1% TFA and purified by reverse phase
HPLC to give the product (19 mg). MS: 489.5 (M+H"); H'-NMR (DMSO-dg): & (ppm)
12.2 (s, 1H), 8.4 (m, 2H), 7.9-7.7 (m, 5H), 7.1 (m, 5H), 4.2 (m, 2H), 3.2 (m, 1H), 3.05 (m,
1H), 2.8 (m, 1H), 2.0 (m, 1H), 1.7 (m, 3H) 0.7-0.6 (m, 4H). '

Example 383
(S)-2- {4-[3-(Bis-cyclopropylmethyl-amino)-phenyl]-thiazol-z-ylcarbamoyl}-
pyrrolidine-1-carboxylic acid benzyl ester (Compound 5383)

A mixture of (S)-2-[4-(3-Amino-phenyl)-thiazol-2-ylcarbamoyl]-pyrrolidine-1-
carboxylic acid benzyl ester (Compound 5001, Example 1, 0.071 g, 0.17 mmol), glacial
acetic acid (0.057 mL, 1.0 mmol), NaBH;CN, (0.032 g, 0.5 mmol), and cyclopropyl
aldehyde (0.030 ml_, 0.4 mimol), in MeOH (4 mL) was stirred at room temperature
overnight. The mixture was concentrated in vacuo to give the crude. Purification of the
crude product by reverse phase HPLC (CH3CN/H,0) furnished the desired product.
'HNMR (DMSO-de) & (ppm) 12.4 (s, 1 H), 7.6-7.1 (m, 9 H), 5.1-4.5 (m, 7.0 H), 3.5-3.3
(m, 7 H), 2.28-2.25 (m, 1 H), 1.92-1.90 (m, 3 H), 1.1-1.06 (m, 1 H), 0.47-0.26 (m, 10 H);
(MS: 531.21 (M+H™).

Example 384
2-[4-(4-Cyclopropylcarbamoyl-phenyl)-thiazol-Z-ylcarbamoyl]-pyrrolidine-l-
carboxylic acid pyridine-4-ylmethyl ester (Compound 5384)

Pyridine-4-yl-methanol (400 mg, .3.66 mmol) was dissolved in 12 mL of dry
CH;CN. To this solution was added disuccinimidyl carbonate (3.66 mmol, 940 mg)
followed by triethylamine (11 mmol, 1.5 mL).  This solution was stirred at room
temperature for 2 hours and the evaporated. The residue was redissloved in 10 mL of
CH:Cl,. To this solution was added 150 mg (0.42 mmol) of pyrrolidine-2-carboxylic acid
[4-(4-cyclopropyl carbamoyl-phenyl}thiézol—2—yl]-amide (General Procedure 3I),
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5
5061 88.43 5062 94.72 5063 51.71 5064 18.05 506
27.19 5066 5.72 5067 23.88 5068 13.51 5069 3.15
w2407 Wed007/ 070600 PCT/ US2006/ 047620 5089 100COMS2006/047620
5090 99.77 5091 100.00 5092 99.99 5093 99.95 5094
3.49 5096 99.98 5097 43.33 5098 97.16 5099 35.66
5100 99.07 5101 69.17 5102 9.80 5103 99.32 5104
97.31 5105 100.00 5106 46.32 5108 98.90 51009.
100.00 5110 89.56 5111 40.00 5113 99.68
followed by triethylamine (5.5 mmol, 0.75 mL), and DMAP (30 mg). Reaction mixture
was stirred at room temperature overnight. It was evaporated to dryness, redissolved in 10
mL of DMF and purified using reverse phase HPLC. MS: 492.1(M+H"); H' NMR
(DMSO-de): 8(ppm) 12.6 (d, 1H), 8.84 (d, 2H), 8.51 (s, 1H), 7.91 (m, 6H), 5.42 (m, 2H),

4.60 (m, 1H), 3.58 (m, 1H), 2.83 (m, 2H), 2.33 (m, 1H), 1.99 (m, 4H), 0.60 (dd, 4H).

Biological Examples
Example 1. Anti-Hepatitis C Activity

Compounds can exhibit anti-hepatitis C activity by inhibiting viral and host cell
targets required in the replication cycle. A number of assays have been published to
assess these activities. A general method that assesses the gross increase of HCV virus in
culture is disclosed in U.S. Patent No. 5,738,985 to Miles et al.  In vitro assays have been
reported in Ferrari et al. J, of Vir., 73:1649-1654, 1999; Ishii et al, , Hepatology, 29:1227-
1235, 1999; Lohmann et al. , J. of Bio. Chem., 274:1 0807-10815, 1999; and Yamashita ef
al., J. of Bio. Chem., 273:15479-15486, 1998.

Replicon Assay

A cell line, ET (Huh-lucubineo-ET) was used for screening of compounds of the
present invention for HCV RNA dependent RNA polymerase. The ET cell line was stably
transfected with RNA transcripts harboring a I3goluc-ubi-neo/N SB-3’/ET;. replicon with -
firefly luciferase-ubiquitin-neomycin phosphotransferase fusion protein and EMCV-IRES
driven NS3-5B polyprotein containing the cell culture adaptive mutations (E1202G;
T1280I; K1846T) (Krieger at al, 2001 and unpublished). The ET cells were grown in
DMEM, supplemented with 10% fetal calf serum, 2 mM Glutamine, Penicillin (100
IU/mL)/Streptomycin (100 ug/mL), 1x nonessential amino acids, and 250 png/mL G418
(“Geneticin™). They were all available through Life Technologies (Bethesda, MD). The
cells were plated at 0.5-1.0 x10* cells/well in the 96 well plates and incubated for 24 hrs
before adding nucleoside analogs. Then the compounds were added to the cells to achieve
a final concentration of 5 or 50 uM. Luciferase activity were measured 48-72 hours later
by adding a lysis buffer and the substrate (Catalog number Glo-lysis buffer E2661 and
Bright-Glo luciferase system E2620 Promega, Madison, WI). Cells should not be t0o

confluent during the assay. Percent inhibition of replication was plotted relative to no
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5114 25.00 5116 100.00 5117 99.78 5301 100. OO7 5302

100. 00 5303 99.99 5305 76.35 5306 100.00 532[[] o046
whQ7d00606308 100. 00 5309 99.45 5310 99. 27 5816 Séo o

99.72 5313 100.00 5314 100.00 5315 99.66 53 5390

5317 100.00 5319 67.41 5320 99.82 5321 91.27

100. 00 5323 81.45 145 WD 2007/070600 99 99

PCT/ US2006/ 047620 5324 99.97 5325 86.90 5326 2331

5327 100.00 5328 97.32 5329 97.03 5330 98.75

42.98
compound control. Under the same condition, cytotoxicity of the compounds was

determined using cell proliferation reagent, WST-1(Roche, Germany). The compounds
showing antiviral activities, but no significant cytotoxicities were chosen to determine ICs,
and ,TC50.. For these determinations, 10 concentrations of egch compound were used.
Concentrations for test compounds typically span a range of 500 fold. ICso and TCs,
values were calculated by fitting % inhibition at each concentration (I) to the following

equation:
% inhibition = 100%/[1 + 1081650+ log @) * by
where b is Hill’s coefficient,

Preferably, when tested at 10 1M, the compounds of this invention will exhibit a %
inhibition values of at least 25% and more préferably a % inhibition values of at least
50%. |

Examples of %inhibition values at a test concentration of 10 uM according to the

above equation are shown below.

Compound No. Y% inhibition at 10 uM
5001 99.60
5002 94.65
5003 99.92
5004 99.93
5005 99.84
5006 99.94
5007 100.00
5008 62.99
5009 63.40
5010 6.41
5011 32.93
5012 1.01
5013 97.00
5014 66.60
5015 99.42
5016 100.00
5017 99.70
5018 99.97
5019 99.97
5020 58.20
5021 97.05
5022 56.05
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99.71 5334 99.94 5335 92.52 5336 96.32 5337
88339 5338 75.20 5339 100.00 5340 100.00 5342
wO30drA7060843 100. 00 5347 94.66 5349 28.57 5S5BED/US09047620
5351 22.34 5352 7.07 5353 50.18 5354 87.49 5355
99.94 5356 100.00 5358 84.84 5360 54.00 5361 98. 36
5362 98.66 5363 1.64 5364 4.49 5365 99.89 5366
99.28 5367 97.27 5368 50.77 5369 98.33 5370 100. 00

5371 99.99 5372 99. 93

5023 76.46
5024 11.00
5025 2.86
5026 100.00
5027 99 .74
5028 08.88
5029 T 0.52
5031 .85
5032 38.57
5033 2.51
5034 100.00
5035 100.00
- 5036 . 100.00
5037 - 100.00
5038 100.00
5039 99.60
5040 22.53
5041 75.98
5042 90.29
5043 3.61
5044 16.87
5045 ) 6.85
5046 829
5047 37.66
5048 99.99
5049 95.63
5050 99.83
5051 3.42
5052 1.20
5053 4.55
5054 9928
5055 99.33
5056 99.29
5058 18.60
5059 88.01
5060 98.39
3061 . 88.43
5062 94.72
5063 51.71
5064 18.05
5065 27.19
5066 5.72
5067 23.88
5068 . 13.51
5069 3.15
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5373 81.51 5374 99.29 5375 98.73 5376 96.01 146 WO

2007/ 070600 PCT/ US2006/ 047620 5377 5.71 5378 98. 27
wb620®/0266000 5380 98.29 5382 99.99 5383 46. 9BCTABBH6/047620

99.66 5387 100.00 Forrmul ati on Exanpl es The foll ow ng

are representative pharmaceutical formnulations

containing a conpound of the present invention. 5

Exanpl e 1: Tablet formulation The foll ow ng

ingredients are mxed intimately and pressed

into.single scored tablets. Ingredient Quantity er

oo

tablet, m C(onpoundsggo The TNYEeNnti oMy QLUIHD‘ rch 50
Croscar el | gse sodi3fyg25> — Caciose 12@977ugnesi“n
stearate 5 EXanpl € ggo;Capsuteyformnm 70 Q"‘. +0—Fhe
fol | owi ng i NgredienggLaremxgt—nt 5%,9:9 y—and-| oaded
into a hard{sheft tHr——capstte: 599\@. edi-ent
Quantity pef—tabtet g ConpéundAef,Awé_LnMenL‘on 200
Lact ose, spray—d%%ég}%48——hagnecinnw 389rate 2
. . 9 99.98
5097 43.33
5098 97.16
5099 35.66
5100 99.07
5101 69.17
5102 9.80
5103 99.32
5104 ' 97.31
5105 100.00
5106 46.32
5108 98.90
5109- 100.00
5110 89.56
5111 40.00
5113 99.68
5114 25.00
5116 100.00
5117 99.78
5301 100.00
5302 100.00
5303 ' 99.99
5305 ' 76.35
5306 100.00
5307 100.00
5308 100.00
5309 99.45
5310 : 99.27
5311 99.72
5313 100.00
5314 _ 100.00
5315 99.66
5316 3.19
5317 100.00
5319 . . 67.41
5320 99.82
5321 91.27
5322 100.00
5323 81.45
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Exanpl e 3: Suspension fornul ation The fol |l ow ng

ingredients are mxed to forma suspension for oral
weadmredonat i on 15 (g.s. = sufficient anmount) PCT/US2006/047620

I ngredi ent Anobunt Conpound of the invention 1.0 EE: Ed

147 WD 2007/ 070600 PCT/ US2006/ 047620 Fumaric acid 0.5

Sodiumchloride 2.0 g Mth 1 paraben 0.15 Propyl

araben 0.05 g Ganulated sugar 5.0g Sorbitol (70%

solution 13.0 Veegurn K (Vanderbilt Co.) 1.0 g

flavoring 0.035 nL colorings 0.5 mdistilled water

.s. to 100 gL~ Examyg 4T Tnjgctab egbwmu at The
follow ng i moredi eNE 3 5ar ehm xpd—to '35590“” +Aj-ert abl e
Compound of e Prsgiom oeal 20 B08od um abet at o
buf fer sol uti-en; R 2 mlno 1 W08 Nt s, to
suitabl e pH—water \5/3,28“. I prl sterj 93\320 s.to 20 nmL
5 Exanpl e 5}—Suppo mgr Vi formul at | OngchgUDDOSI tiory of
total weight—2.5 g333%repared by m 984§ t he compound
of the invanLi_an_ﬁééﬁ W t epsbl (r) H4298(tri gl yiceri des
of saturatefl vegetai3B@ fatty pcid; Rbghes- Nel sjon,
Inc., New Yprk), arfd3has the foll ow gagogonpositfion: In
redient Quaptity pe33sablet, hg Conppgpd of The
i nvention 500 ng WsBg86sol (r) [H I5 babgRse 148

5337 - 99.99

5338 | 75.20

5339 100.00

5340 100.00

5342 95.18

5343 100.00

5347 94.66

5349 28.57

5350 99.99

5351 22.34

5352 - 7.07

5353 50.18

5354 87.49

5355 99.94

5356 100.00

5358 84.84

5360 54.00

5361 98.36

5362 98.66

5363 1.64

5364 4.49

5365 99.89

5366 99.28

5367 97.27

5368 50.77

5369 98.33

5370 " 100.00

5371 99.99

5372 99.93

5373 81.51

5374 99.29

5375 98.73

5376 96.01
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WD 2007/ 070600 PCT/ US2006/ 047620 What is clained is:

1. A conpound of Fornula (I) or a stereoisomner,
woaoi7omedop or a pharmaceutically acceptabl e s&CT/US2006/047620

t hereof, wherein i NV~-Y-Ir (R)mAW)P5 Z R

() Ais a 5-nenbered aromatic ring wherein 1 to 3

ring carbon atons are replaced by N, NH 0, or S, and

wherein A may be. optionally fused to a 5 to 10

menbered aryl, substituted aryl, heteroaryl,

substituted heteroaryl, heterocycle, or substituted

heterolcycl el to’ forggﬁ 8 to Tﬁ—n'en'bw?gl—b-l—eyel—i—c or

tricyclic ring, an rtnc: v.c.cir‘.""‘"“im N-pr S

10 atom may Op[l On%glpf8 be—oxi—¢h LCU, gg%{z} R s

i ndependent 'y —set CLS33 om-tpe—grou psisting of

al kyl, subs iLULcu ey ——akenyd $8129t i t 11t ed

e53:$ tituted al k\/n\/99 991 koxy.

al kenyl , al feyry -t
subst i t ut edl-akkexy2383cyl  aclyl am no4688yl oxy. lani no,
substi t ut edl-aminog, 538fnocar bonyl . anPRé6hi ocar onyl ,
am nocar bonylani na 538%i not hi dcar bony]l()a)tﬂmo
am nocar.bonyl oxy, am nosul fonyl, 15 am nosul f onyl oxy;
am nosul f onyl am no, am di no, aryl , Substituted aryl,
ar yl oxy, substit ut edemulatiyn Examled 0, substit ut ed

t hi o, carboxyl, carboxyl ester, (carboxyl
est yalewing qre a¢MQS@ﬁatB@t®|a)maqﬁ,ut1cgda’oﬁnuﬁﬁ6h9@drﬁéﬁhmg a

com 5@@4,;1% ¥ cycl oal kyl oxy, substituted
?yc | oal ky oxy,ngg*'%% "kyl t hi o, substituted

5 cycl oal kyl t hi o, ubst | tuted
. cycl oal kenyl , cyc%‘:SJ F@Le yr?@letiﬁﬂgflh e g
‘cyaheghi Lthig, 20 substitfuted
cycl oal keny:gqﬁgmdfégffﬁéaér?lrlg(51!l< i g"&%"stﬂyﬁ?@éaeﬁs‘,%[mtausmle scored
tablety)| o, hydr oxy, heteroaryl, substituted heteroaryl,
het er oaryl oxy, substitut ed het er oar yl oxy,
het er oa redientsubsti t uted heteroar YOhih tablet,
het er ocy Coimpousid R tid ivEitidHET €T OCYCTT 1[T500 f#y per tablet, mg
het er ocyChysaeyr SUDSTI TUrted —heter UL)SKOI yHoxys
het er oc Vdech&x%éllosS,QQ&@h-} utedheteroq )2:5 yH-h-e—+
d

T
et c||| fnh\l|

SABH, sphpsgdihidted Surt U||y| TStbstt L’m
t hi oacy Ryt thio—substitued—al-kylthi o, _and
R3-L 25 vw?gu iﬁﬁ . qué it Csetected—fromiRe gLaup
consi sting of ar bgtifuted aryl het er oaryl
subst i tut ed het e%&ﬂﬁ%ihé“é’ﬁmrw atigly substi t ut ed
10 : ned herein in the R3-L-
: or | enfb(ﬁt% irr%'e Sﬁlffééfee’a"’fqddmlméehgﬁ%b’aéeﬁmtgta| hagd-shell gelatin
capsifebond, -0-, -S-, -CH2-, -CH2CH2-, -SCH2-, -C(O -
-C(S)-, -NHC(O)-, -C(ONH, -S2-, -S@NH—, -S@CHz-,
- (I:HZ- y IWNFIC( O) T = CI_|2CI_|2NI_M %‘n,tity
per tablet, m
- NFN=C @ BRFBERIr the TNeHga 179 200 .
Lactose, spray-dried 148
Magnesium stearate 2

Example 3: Suspension formulation

The following ingredients are mixed to form a suspension for oral administration
15 (q.s. = sufficient amount).

Ingredient Amount
Compound of the invention 10¢g
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WD 2007/ 070600 PCT/ US2006/ 047620 =CH-, -NHC(O) CH2S-,

-NHC( O CH2C(O) -, spirocycl oal kyl, -C(O CH2S-, and
wWoCi@)0Théd® provi ded that when L is =CH, R3 i 8CT/US2006/047620

het erocyclic or substituted heterocyclic; mis 0, 1,

2, or 3; provided that when Ais a nonocyclic ring, m

is 1l 2, or 3; R is selected fromthe group

consi sting of hydrogen, alkyl, substituted alkyl, 5

cycl oal kyl, and substituted cycloalkyl Tis a

strai ght_chal n _Cl-C6 al kyl ene or Cl-C5 heteroal kyl ene

and f or neFum@igacidenber ed ring W th Vgt WV and—W

are bot h Sgdiumarchtvrkleof V OF WIS CH a g'pt Te—other—of—V
or Wi s {Wethyl pataBglependent Ty Serl ect edoﬁjﬁg@m—t—he—gkeﬁ-p—
consi st i[MRyopj1 f@ktien OX0, NyUTOXy, —amd 0.93 Bl koxy—o-is
0, 1, of Grandlatedl suERECIEY fromthe—gr ﬁ&}ns-L—sx-l-ng_o.f_
CH2, C(U)Sorb&ﬁ)(m% Wlatita sl

group c Ay W . Y
aryl al ky IrXaé,YbMﬁ %a(.\)/r??er BEE0Y ¢ ut ed_c.yc}_-ﬁ&kyl aryl ,

substit Ut l" —het-er vaLvI substi t19.835 mis
het er oar 3‘0 Orlm koxy—aryloxy aryl al kox@d mER | a,
_CH2oR! alled VbR a” and R' i s sellopted IDBenLt he
group consi sting_of cycloalkyl substit ut ed
cycl oal kyl , hetExaapl¢ 'ildnjwbblaﬂmﬂmhﬁkﬂt erocyclic,
ﬁJgF&#bst ituted aryl, heteroaryl, and substituted

Qingipgrerigats arhmixedhty fomlmmm;éctable formulation.

not 2- (4 yl-thiazol -2-yl carbanmoyl ) -pyrrolidine- 20
1- car boj digntq benzyl ester, Quantity per tablet, mg
2- (4-phe mnOhndmﬁtheZnyéxﬁwxbarmyl ) - PY O DB Rigl-

car boxy| sediemi adefaheehiyfferasheion, 04 M 2.0 mL
4- hydr o Q{IE}GENB@H(‘]N)henyI -Thiaz Tt 5E 'b't’ I
pyrrol i divater (disalldm ¥pkil§ acl o tert- Uﬂﬁqysl 1530 BT
conpound of clTarm I whererm rimgA+s—set SR fmm
t he group consisting of (R2)ry, N, (R2)m N-(Rz)m
(RzYMN N 25 Fxmple 5y Suppobitdiy formgRtipm <" Sf (R 2) m
(Rﬁ mN (R2) m v 9 N ~

SUPPOSltOI’Y of total weight 2.5 g is prepared by mixing the compound of the

invention with Witepsol® H-

15 (triglycerides of saturated vegetable fatty acid; Riches-
Nelson, Inc., New York), and has the following composition:

Ingredient Quantity per tablet, mg
Cqmpound of the invention 500 mg
Witepsol® H-15 balance
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p H 150 WD 2007/070600 PCT/ US2006/ 047620 N NSA

NNr, 2~ N-,, (R2mN((R)m N (R)"" N ~,
wOR2)76608 (R2)m (R2)m (R2)m\~ (R2) m NCO Re®US2086/047620

(Rym\ f |N(R)mMmON (RR)m\ | "\\ O CO HNNHNN

2)mand (R2)m (R2)m (R O provided that when 5 ring A

is fused to a phenyl ring, one or two carbon ring

atons of said phenyl ring are optionally replaced by

N and forns a pyridinyl, pyrazinyl, pryridazinyl, or

pyrimdinyl ring substituted with -(R2)m and fused to
Whit isglafmed i3. A conpound of claim 1l wherein at |east

one of RR is RJ-L-. 4. A conpound of claim1 wherein

Rip hydqg,%qb ; nd_.of claimd4 wherein T
is sel ecjtked #r ol #thﬁg ogglg%pwg%naslstgﬁef’hsamgf’ tautamer, or a
phan@c@g;igalgy accep@blrGialt-there@bR8ErEn, and - CH2CH2CH2CH2- .

6. A compound of claimb5 erein Z.Js selected from
t he grogg. consi sting of O),fc%sg_, and -S®- and
R is selected frg th b'uﬁ/éé.(}i g of am no,
substituted anif Jmatkx| aOyI aljkyl, dycl oal kyl ,
substituted cycl oal kylI=4aryl, suk?stwt uted aryl, 15
heteroaryl, substituted heteroaryl,. al koky), aryl oxy,

andh & g5 ahdmbered afomAi CORPVMBEIPT (& bfﬂﬂg chr A aYe teplaced by
d W 8. A conpound of claimTI wherein p 1Is

N, N G50 i tingh renabe aptimmly dhsed 2o o 110y membered aryl,
substituted aryl, heteroaryl, substituted heteroaryl, heterocycle, or substituted heterocycle
to form a 8 to 13 membered bicyclic or tricyclic ring, and further wherein any ring N or S
atom may optionally be oxidized;

eacﬁ RZis independently selected from the group consisting of alkyl, substituted
alkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, alkoxy, substituted alkoxy,
acyl, acylamino, acyloxy, amino, substituted amino, aminocarbonyl, aminothiocarbonyl,
aminocarbonylamino, aminotlﬁocarbonylafnino, aminocarbonyloxy, aminosulfonyl,
aminosulfonyloxy, aminosulfonylamino, amidino, aryl, substituted aryl, aryloxy,
substituted aryloxy, arylthio, substituted arylthio, carboxyl, carboxyl ester, (carboxyl
ester)amino, (carboxyl ester)oxy, cyano, cycloalkyl, substituted cycloalkyl, cycloalkyloxy,
substituted cycloalkyloxy, cycloalkylthio, substituted cycloalkylthio; cycloalkenyl,
substituted cycloalkenyl, cycloalkenyloxy, substituted cycloalkenyloxy, cycloalkenylthio,
substituted‘cycloalkenylthio, guanidino, substituted guanidino, halo, hydroxy, heteroaryl,
substituted heteroaryl, heteroaryloxy, substituted heteroaryloxy, heteroarylthio, substituted
hetefoarylthio, heterocyclic, substituted heterocyclic, heterocyclyloxy, substituted
heterocyclyloxy, heterocyclylthio, sﬁbstituted heterocyclylthio, nitro, SO3H, substituted
sulfonyl, substituted sulfonyloxy, thioacyl, thiol, alkylthio, substituted alkylthio, and R3-1 -
wherein R? is selected from the group consisting of aryl, substituted aryl, heteroaryl,
substituted heteroaryl, heterocyclic, and substituted heterocyclic; and L, defined herein in
the R3-L- orientation, is selected from the group consisting of a bond, -O-, -S-, -CHs-,
-CH,CHz-, -SCH>-, -C(O)-, -C(8)-, -NHC(0)-, -C(O)NH-, -SO;-, -SO;NH-, -S8O,CH,-,
-OCHa-, -CH2CH;NHC(O)-, -CH,CH,NHC(O)CHs,-, -NHN=C(CH3;CH,0CO)-, -NHSO,-,
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10. A compound of claim1l wherein R is arylal koxy.

151 WD 2007/ 070600 PCT/ US2006/ 047620 11. A conpound of
wolardsohavi ng Formula (I11) or a stereoi somer PCT/US2006/047620

tautomer, or a pharmaceutically acceptable salt

thereof RQL-Q2 (Y)p EYNN R4-L -~~FOOR R5

(I'l') wherein: 5 one of Eor Fis -N= and the other of

Eor Fis -0-, -S, or -NH; R4 is selected fromthe

group consisting of aryl, substituted aryl,

heteroaryl, substituted heteroaryl, heterocyclic, and

=CHy bNHG(ﬁ)?gizs?t-mmmbggcég)-e glﬁié@%ahafl e'd{dgéﬂt 8€ and
-C(@,%],I“;[g(gt pl‘ﬁglc{;ﬁ thgt WsrL is oCH-, Ry is he'@mcychc @Hzﬂbsmuted heterocyclic;

: g&l?%s 0,1, &3 d_BroQ(c@d'that W&%M@% flng, m is 1,2, o(r)B
e:qmm oppthe erouNeaDsSHBCHE BB gen, aNkHSRubstirit alkyl,

el
rmﬂgqg}, C(O - spi rocycl oal kyl ,
e %&tnmﬁﬁﬂ%% R s selected fromthe
gr oTJpﬁ a:mglsttqhagi Gf-Cayticydereror @-&Y hetewaligliddelir@dorms a 3-8

. and substituted cycloal kyl; 15 R5
melﬁé&é}fm% gl he group consisting of hydrogen

al Ky hnd éMbﬂetbcttht(Hd, al daielof V 8 WERYCH a8H B8 biht 8V or W is N:
tuted al kynyl, al kox

al subst.i

SubS Y PRIk s SetEd rom i ppum bansisingyit oAl o iroxy, and
alkoxypsti t ut ed am no, ami nocarbonyl, am not hi bcar bonyl, .

am_no | am no, am not hi ocar bonyl am no,

ani nlég)aﬁ /| oxy, ami nosul fonyl, am nosul f onyl oxy,

amznx@s‘sei E&axﬂ&ﬁl |
ﬁqu,e 20 subsﬂ?él) rl??gldcgg%]y o@si?/tHﬁS/(FI@F gj)téu %?#%Jt ed

t1H quectggfqgag(me greup g@;@ystmgstf@mmémbhmgdd amino, alkyl,
ar}'lﬁﬁ%stﬁ%?g%lggi gﬁgﬁ"fﬁ&)ﬁ@é%'cmﬁcg )ag)()i qbg g 114 gra/ggxte?elrm%h ‘substituted

hetewlo KR¥Y.axy oxgyanywmw t-(DRb“ -CH20R and -OCH,R'% and
i Y lthio clo n ubstltuted
?‘ﬁg oizilS fe%giﬁ fﬁ%:rgc 0 T%@rﬁ:}?f‘8§ g gﬁ‘@'ﬁ?%{%ﬁle stituted cycloalkyl,
hetewublua Iskhstyhmdyl,etemycycﬁaj aeen Y»hl‘ésiﬂitﬂed aﬁ;ﬂbﬁé’té&ﬂfﬁ thnd substituted

oal kenyl t hi o, guani di no, substi t ut ed guani di no,
heteﬁo\é?yl hydr oxy, heteroaryl, 25 substituted heteroaryl,

h g%)mdyﬂht@ﬁ?m cag%gg?la ;ﬂd 1@&gh@ﬂ-ﬁiéh%[-mlgﬂa-ylcarbamoyl)-pyrrohdme-
1-car oxy{lc acid benzyl ester, 2-(4-phenyl-thiazol- -2-ylcarbamoyl)-pyrrolidine-1-
carboxylic acid phenyl ester, or 4- hydroxy—2-(5-methyl-4-phenyl-th1azol-2-y]carbamoyl)-

pyrrolidine-1-carboxylic acid tert-butyl ester.

2, A compound of claim 1 wherein ring A is selected from the group

consisting of

N, = N v, s -~N
e e TS £y o5
O
¢ N, N %,
(R2)m—— R N "
LS)  (R¥)m .\O) (RAm—i= (RO)m Kﬁ)

150



10

15

het eroaryl thi o, heterocyclic, substituted

het erocyclic, heterocyclyl oxy, substituted
wbebt@vioespal yl oxy, heterocyclylthio, substitute@8CT/US2006/047620

het erocyclylthio, nitro, SO3H, substituted sulfonyl,

substituted sul fonyl oxy, thioacyl, thiol, alkylthio,

and substituted al kylthio; 152 WO 2007/ 070600

PCT/ US2006/ 047620 one of Q or @ is -0-, -S,

-S(O-, -S(O2-, -C(O-, CHY, or CH2 and the other of

Q or @ is CH2; Y is independently selected fromthe

group,¢ nS|st|ng ofy hal o, oxo, hydroxy, and alkgxy; 5

plsNO- or 2; R-N %%selected f ﬁghe group

Wﬁ‘ﬁi‘(Nng (ﬁz)nam—ﬂo)subst i(RD B no, aRRy -2 )

aryl atkyl, cycloalRyl, substitute cycloalkyl La
substituted aryl, heteroaryl substi tuted heteroaryl

aI kcipg?/‘l@r yl oxg_ﬁa{\)&val koxy, “Ll?nd - adggd

cycNa kyl , sub§¥r$uted cycl'og
substitut ed het erocycl i c aryl, substltut ed aryl,

het e and subs het er oa ded t hat
(R2f,ie €0 ( N | R2ppt-— /‘3:1 (R¥m /%L
2-( gV’thlazoI amoyl ) - p d)ne-
1- carbox lic acid benzyl ester,
I-th|azol carbannyl) pyrrolldlne- -
Nc acid ster or
y-2- (5 ne 4 phenyl-th| rbanDyI)
i di boxyhdc(aahd—Pert b ester.
. onpou I'm 11 wherein o) on ato '
bearing Q@ and N has the S or R stereocheni stP{PVvided that when

ring /A &)ffﬁbé@;hm phenyl sing) dife oviievosdanbdn fisg atddey 6t saidSphenyl ring are

NHC( O) -
om0 R B o SR e SN it
ring spbstisuted Vot KR )m dndl fubeconamsiad of claim 11 wherein R4
Is selected fromthe group consisting of phenyl,

beRzo[ 1,Adinprond &f yikim b enzapiyiraa leadt ¥ho ofﬂRhggﬁjul
2-napht hyl, 2-thiazolyl, tetrahydrofuran-5-yl,

1, 3; 4- O)«”adompohncﬂeij/dzlalm nwem{na Bisdypsgdn. di n- 2-yl
sp|r0[4 5] decan-4- yl, benzim dazol-2-yl,

t et5r ahydk oqzlylpamdletyélaxm Aivileszahaf &, s%le@le@rﬁ-&ﬁ%é ?rdﬁb clon51st1ng of

'CHﬁ 5}9"3 o Gl B o R CHGR- 2.y

mhere ach, of .t.he afore nt{i oned groups may be
u stitd wdng %é??‘f‘b?é?ﬂief% ﬁsels’fﬂ@égf dire groapepngisting of

C(O)i6¥PRiand REOp-saraiR | Bndldciedsidhia tthd gc%lugtn( f(ammo substituted
Iy sel ected fromth up’

. ammgbngygtapﬁal'ks | g&%ﬁﬁ(@ge gprzpﬁag cyg}ﬁaﬂgyl aryl, substxtuted aryl,

heteroaryl, substituted heteroaryl, alkoxy, aryloxy, and arylalkoxy.
7. A compound of claim 1 wherein V is CH and W'is N. ,
8. A compound of claim 1 wherein p is 0.
9. A compound of claim 1 wherein Z is C(O).

10. A compound of claim 1 wherein R! is arylalkoxy.
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substituted am no, oxo, halo, cyano, al koxy, alKkyl,

substituted alkyl, nitro, substituted 30 ' al koxy,
wanyi7/o7esbst i tuted aryl, substituted aryl oxy, PCT/US2006/047620

cycl oal kyl, heterocyclic, substituted 153 WO

2007/ 070600 PCT/ US2006/ 047620 heterocyclic, hydroxyl,

am nocar bonyl, substituted al kylthi o, substituted

sul fonyl, am nocarbonyl, am nocarbonyl am no, and

am nocar bonyl oxy, and k is 0, 1, 2, or 3, provided

that when R4 is aryl or substituted aryl, X is not

0x011.16. AAcamnppaidst oMint] 8hvihd @‘o%ﬁfa%ﬂ o%‘a s?eé%a%ﬁﬁéf gautomer, or

fromt ou sisting 5 of cyclopfopyl ;
. ap q@(’@)}' ept@{i%fs%b@?f%ﬂf C(O) NH-, 4-chl orophenyl -

C(O NH, 3-chl or ophenyl - 1 d’ﬁet hyl - C( O NH-,
pyridin-3-yl -C(O NH, pyr d| n- )LI—( O NH-,
pyrimdin-2-yl - C(O)N b C(O)NH-

pyri mi di n- 5-yl B*¥

mor phol i n- 4-y1- (al ky} ne) CPO))NAI-\

nor phol i n- 3-yl - (al kyRSene) =C( O) NH-, m

rm:f&{lol jn-2-yl-(al kyl ene)-C(O NH-, nmet hg/f am no,
HyMphenyl - SO2NH-, ani no, 10 et hyl -C(O) NH, oxo,

b . l. h O2NH-
néfér%ﬁ?ﬁ@c%’%%ﬁ“’“mﬁ* SEENTE of RO, SEIISCENE

pr o%yqs sel@c’fqd rgrﬂkpegmhp cansisting piwpl Isubs#rtuted aryl, heteroaryl,
.S I I t-butyl,
R Yo bl Ryt
Cyﬁlp (dq:&xlyqi hpﬁql@( 57 -L- aridnydtion, is selected from the group consisting of
C
a bRl 8 : ény CHY-, I’*@%Igéb‘ﬁ §Sf‘gpg§§}55yb%§yn¥%ﬁﬁp)' -C(O)NH-, -SO,-,

-SOBHy, -SCLOFYH-OCH- I HNHIGNIIE(OR tldtym (ljﬁ
N%@W& 21‘5%82(’51@3@1= R ASE e l\4}2‘3(O)C)f/*zc(o)-
Spummmmtym-@(ogbmsl kel ec@@;@iﬁ% O)

hoI (al kyl ene) - ,
iﬁ%ﬁl @1@)‘( rougf@pgﬁtmg,pf dp))ggm, alkyl, substituted alkyl,

cycl@éﬂkkrpaﬁalfsmbsﬁﬂ'r@& éloal RgPPW i sobutyl, carboxy,
pentyl - C(O)N pyridih-3-yl -NHC( O -
py rP} df ae actyd fNHQ@)group ponsistingi qf-h&d;dgehﬂ-ﬂkﬂ), substituted alkyl

e ekl 55k, B LOARS) hA, Sg s, o,

acylﬂnmgﬂﬂ&y,cﬁmmbasubsﬂﬁtad‘mnmon mﬂln(ﬁ:afbbﬂ'}’l? @ﬁﬂn@tﬁﬂ)cﬁrﬂoﬁyl
I aim 17 wherei and are
amirhogrobfly 1o TR o borPhinbs ApiscarhoMidony saigrcabieayl,
amlrtqsulfom)ﬂexgralnuposlﬂfmwmmg, arﬁ{duﬂfﬂfﬂjld, sMEﬁItéd W%ryloxy,
n Qa substitufe

subsflh D ary Iy atyifii 5 stfytsd e Py, caeewb sty (carboxyl
estex%lhfnb; (dat‘lﬁﬂ{yh eﬁteﬂ)@ﬁy )(‘Jyan@'d&@%ﬁdlky@r%b&]‘tﬁted@ygloalkyl cycloalkyloxy,
subsﬁ EQEXEX A]oaﬁcgﬁfg\ of _claim 11 wherein R5”i

kyl gyy, cyg 10, fylstifed gyvloatkyBb®, cycloalkenyl
subsmm@m;f%wgg,@g%eem{?%ﬁm cFAGR o} ¢y Balkenytthio,
substltuterHchcloalkenylﬂuo guanidino, substituted guanidino, halo, hydroxy, heteroaryl,
substituted heteroaryl, heteroaryloxy, substituted heteroaryloxy, heteroarylthio, substituted
heteroarylthio, heterocyclic, substituted heterocyclic, heterocyclyloxy, substituted
heterocyclyloxy, heterocyclylthio, substituted heterocyclylthio, nitro, SOsH, substituted

sulfonyl, substituted sulfonyloxy, thioacyl, thiol, alkylthio, and substituted alkylthio;
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30°

or a pharmaceutically acceptable salt thereof, H R6-L
N -NNOR- R5 (Ila) wherein: 5 L2 is

Wo(zﬁmz))wao(l?(O) NH or -(CH2)r,NHC(O-; n is 0, BRCTAS286/047620
or 4; R6 is selected fromthe group consisting of
aIkyI, substituted al kyl, al kenyl, substituted
al kenyl , al kynyl, substituted al kynyl, cycl oal kyl,
substituted cycl oal kyl, cycloal kenyl, substituted
cycl oal kenyl, aryl, substituted aryl, heteroaryl,
substltuted 10 heteroaryl heterocycllc and

subste afideor Qéts&@%&' lS(O)RZSGG)zs etf@} Ugl—l{ | ;%)uﬁf‘té vand the other of

nsi sting of hydrogen am no,
Q g‘rﬁﬂpéﬁhalo cyano, 2l koxy, 'alkyl, substituted alkyl,

ni tY ds intlepéridehtly Qeledlel Fooyn tHRT iUt
alkSubstituted ar y%oxy ecyc | oal lg/fFup E&%erog}? a&o o X hydroxy, and
%¥bstituted heterocyclic, hydroxyl, am nocarbonyl,

sulsisigl, ut gcb.al kyl thi o, substituted sul fonyl,
am ocarbonyl 15 am nocar bonyl am no, and

aqu dé selsetsd |f(§wy theREroup csmmmtgeﬂ’ dniif6) ubSti @kt Hnino, %}kyl

arylﬁﬁgfs b?'élggﬁygfsgg%@g%f gcfy{;l,ogﬁ,yf Y %;g@%q%@if’f&éﬂ%&? substituted

hetem@alkgubmtamedrywkm, -ORKY bnd @cwzﬁ'“kxhd
, substituted

19 bst tut ed cycl gal k
ar y Pshslé%/ S Fengtj %gf%’tpl Oppisng o CXFéQaE%ﬂaﬁ@bS,ﬂtIkaommalkyl,
hetemcyblmg)spbstrtyiedlﬂewfycycha%ﬁl sﬁﬁﬁltﬁtgﬁ)ilfﬁ,cl%f%gﬂﬁ%ﬁ dubstituted

hetet%% cted fromthe group consisting o
stituted cycl oal kyl, heterocycllc substituted
hebf!md@&tlhat:thea;bm uBl RSt dttol ALh te
heteroar . 22. GA c%ﬁ/'poun Eizreyl% l;‘é‘fﬂ021?5113}'1‘1'011dme-

I tut
'°ﬂ6a?é|‘/ ?ﬁcgﬁ’é“ﬁ&qus?ﬂﬁ di nezﬁﬂ@ehﬂs‘fhﬁdﬁﬂel $)dcar5hm8§l)-pyrrohdme 1-
carbertydicered 3
] pter €3 A OPE S indhy A B hreplogh Fofkarbamoy)-
PY“‘H}#é?ﬁrl 1-carbpxylie msidAertAn0gl/ 30600 PCT/ US2006/ 047620 24,
nmpound of claim 21 wherein R5 is hydrogen. 25. A
coﬁ%oun& empoundrefxlainhbl eihereRY thescattysdr 88 bearing Q; and N has

the S or R stereochemistry.

13. A compound of claim 11 wherein L is a bond, -S-, -CH,CH,-, -SCH>-,
-OCHz;-, -SO,CH>-, ~-CH,CH,NHC(O)-; -CH,CH,NHC(O)CHj,-,
-NHN=C(COOCH;CH,)-, or spirocycloalkyl.

14, A compound of claim 11 wherein R? is selected from the group consisting
of phenyl, benzo[1,3]dioxol- -3-yl, benzopyran-3-yl, 1-napthyl, 2-naphthyl, 2-thiazolyl,
tetrahydrofuran-5-yl, 1,3 ,4-oxadiazol-2-yl, thieno[2,3- -d]pyrimidin-2-yl, sp1ro[4.5]decan-4-
yl, benzimidazol-2-yl, tetrahydropyran-4-yl, imidazolo[2,1-b]thiazol-5-yl, fluoren-2-yl,
tetrahydropyran-4-yl, isoindol-2-yl, 2,7-dioxaspiro[4.4]non-3-y], and 1,3,4-triazol-2-yl,

and wherein each of the aforementioned groups may be substituted or substituted.

15. A compound of claim 11 wherein R* is optionally substituted with (X),
wherein X is independently selected from the group consisting of acyl, acylamino, amino,
substituted amino, oxo, halo, cyano, alkoxy, alkyl, substituted alkyl, nitro, substituted
alkoxy, aryl, substituted aryl, substituted aryloxy, cycloalkyl, heterocyclic, substituted
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26. A conpound of claim 21 wherein R6 is cycloal kyl,

substituted cycloal kyl, cycl oal kenyl, substituted
woyedmabdoenyl , aryl, substituted aryl, heteroaPgirjUs2006/047620

substituted 5 heteroaryl, heterocyclic, or substituted

het erocyclic. 27. A conpound of claim 26 wherein R6 is

sel ected fromthe group consisting of cyclopropyl,

substituted cycl opropyl, cyclobutyl, substituted

cycl obutyl, cyclopentyl, substituted cyclopentyl,

cycl ohexyl, substituted cycl ohexyl, phenyl,

hetaubysd:]lct hyc&dxﬁlh ﬁﬂﬁlhocarmfyfp rb‘&bétﬂuf&d% k}{lﬁ? ?ﬁ%ﬂlﬂte% smfonyl

$golln 2:-y yrid 3-yl', subst
amWF pwlgarp}nocarmnﬁmlm rﬁnﬂ’-aymnowbmyloxxy,aﬂd kis0,1, 2, or3,
propifed i wiTeM'R“ 19\&3}1'&‘;{1 %h{> u(% ’fejfled

pyrimdin-2-yl pyrlm
pyrien di A- &Tﬁﬂounﬁﬂf'c%gf f’Sé/thjegl ?Slggﬁﬁﬁl : %ﬁg:r%f)ﬂp fonsisting

yrim din- 5- oun

of cgglogrong-C(Q)%&pmqml-@‘(OﬂJHrm)@B)p&h‘qﬂ-ﬂ(ﬂ))ﬂH -1 4—chlorophenyl-

i R G S —

YI-G((ONH- tDHl‘erdldw-@FYidD@]NH-an)yhmld:ﬁ-fsybGXOW]Hedpﬁfn‘;ﬁ in-5-yl-

COJRER, BBt ot SR GROBE bl in ardcelirlanes icponee,

morpgohle@mmmylm) CQOQNHP OraBtthy Rimifib 24-M PRl IPhETR1IO RER. hiino,
of cycloprop

f t h t
ey} X BANFE S B e ORIy Bot BRI, chlo PhgTASONE:, methy-
(00N B-oiatiyl-C(OXS rpes)tdihyl, SO ol eﬂﬁﬁ%&}&@ﬁﬂ‘ ¥ltro, phenyl, 4-

| oh bst | t.ut ed
brorf ey Bikf ey Tty | 1Somsomsts SronIinD 4-mmbthy nenivhotsimetyly NE,C(O).,
hydﬂmyp&b@léﬁéx?f-wHC(@DUPﬂz'Sﬂ éﬁ}’yle’thogﬁiaéttblohye deqh lthla1 ﬁl{n}Fﬂwlammo 3-

pyri di n-4 titu
nitrdsbfsril o, prorbimebiowractipl foumm(mmm methyl—NHC(O)- cthyl-

NH(ggir)lL m'”(Qét?)dr? ﬂeﬁéh d&ﬁ@?&d E I%‘j n?kﬁgé yﬁqbaxt%l “G(QNH=3 morpholin-4-yl-

(alkyigne)NHE( @a mquhqwhn-ég{lé@ﬂ@ltné)—blﬂiﬂ'(ﬂ)l- endrpholia-2-yl-(alkylene)-

|
N R P, IR el o B B B i e SNAIC(O)-. propy,
lsobe‘ahﬁéﬁqwb’opﬁmw?ﬁ@ﬁimg p&nﬁhﬁB%@‘?&Cg@ﬁl bgh(ﬁﬁ:z{aypglpi@(o)
er.a ectjve anount of
pyrifRE S RSy BT BRI S ANHGED - irm g (@b phenyl-
hﬂﬂﬁﬁbepuabhgd@ﬁHtXOhem&D&h@fhanw ne of claims 1 to 32.

156 WO 2007/ 070600 PCT/ US2006/ 047620 34. Use of a

cohPpound, carhpoend Sl 15 amtefcaﬁems%dm@@hfme uipcal | L
acceptable salt thereof of any one of ¢l ali I to

i n18.he ducurhpmtndr«f odinl Ttk and @ 4 €94, Ny a

viral infection in a patient, mhereln the viral _
i n1®ct i dncdnsporendi aftcbainal 8 hatin RN idldctdd frdmVthb g%ugf&)nsisting
e

: vi ridae famly o iruses. 5 35. The u
of ”‘?:‘F% %bgtﬁ tGAming. ?ﬁ”is@ﬁ@&yi Gy eleatkyh spbstitutedsacioalkyl,@ryl,
substituted| aryli, hétesdair@substituted heteroaryl, alkoxy, aryloxy, and arylalkoxy.

20. A compound of claim 11 wherein R’ is hydrogen, alkyl, or halo.
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36. The use of claim34 in conbination with a

t herapeutically acceptable anount of one or nore
wagenmsoa@at i ve agai nst hepatitis C virus. 37. PO®/USS®6/047620

of claim 36 wherein said active agent hepatitis C

virus is an 10 inhibitor of HCV proteases, HCV

pol ynerase, HCV helicase, HCV NS4B protein, HCV

entry, HCV assenbly, HCV egress, HCV NS5A protein, or

i nosi ne 5' -nonophosphate . dehydrogenase. 38. The use

of claim 36 wherein said agent active agai nst

hepat.i ti g &’fﬁﬁdﬂiﬁ dflait Pﬁé\ﬁfné’ atfn) b ggtlegogsometr, tautomer,

treatlng preventln a vira ection In

or 3 phgrmacrytical yp@tg:gfahlmsqégﬂnprqu avirus in the
Flaviviridae famly of viruses whic t hod conpri ses
adm ni sterlng h@ Eh atiept ak&g”?gz;% st er eoi soner,
t aut omrer, [ agceptmbl e salt thereof
of any one of cI b s 40.0Thel nmet hod of cl aim
39 wherein said viral infeftion isQ h&phtitis C 20
medi ated viral infection.R41. The nethod afilag! ai m 40
I N wRGRjpation with the adm nistration of a
therapeutical ly effecti ve anount of one or nore agents
actIi«vlé -6 (OMEpaet (CELENHE@)-; 42. The nethod of

reifn said agent active against hepatitis C

Vi ru{sp(lflil %fl %ﬁfﬂbl tor of HCV proteases, HCV

polBfhis mateetedl-ﬂ{n hisd g10ap @ondikihd\STHRL P! Sittifuted dikytia¥enyl,

suo e U, ST i SRy BT monBimdyloais,

cycloelkenyl, Qﬁbsttﬂu&bdifb odRen] Ay 3ubstRORAarAChitY
g i s |}§t5elryferosn 157 20%7&?%70 8t“ted

r
hetepl#yatég 6%‘?3’6 '%%%1 sulgtitujed heterpey sy pr eparing a

C OrRY0iY Relecet F AR k08B ap chAdidt f h ?e n substltuted amino,
phar maci(otl cal I acceptabl e sa f alm i %av ng

halopsyemﬂ, al KY> alhy sul(sﬂg}tﬁqlg&yl}m'(rq,)mb?_t'xtuﬁd(dll}omm sar;d; substituted
aryl} %sﬁﬁft@ﬂﬁﬁf?&ﬁ’%ﬁ@ﬁk&ﬁ ﬁéﬁekﬁ%ﬁ‘@ sﬁg}c}ﬁﬁteg%e!tergwchc hydroxy!,

formul a 5 W th”an’acl
amipqgaphanyl, substituted alkylthio, substituted sulfonyl, ammocarbonyl

aminocarbonylamino, and aminocarbonyloxy;

R’ is selected from the group consisting of hydrogen, halo, alkyl, and substituted
alkyl;

" R'isselected from the group consisting of amino, substituted amino, alkyl,
arylalkyl, cycloalkyl, substituted cycloalkyl, aryl, substituted aryl, heteroaryl, substituted
heteroaryl, alkoxy, aryloxy, arylalkoxy, -OR'®, and -OCH,R'®; and

R'? is selected from the group consisting of cycloalkyl, substitited cycloalkyl

heterocyclic, substituted heterocyclic, aryl, substituted aryl, heteroaryl, and substltuted
heteroaryl.

22, A compound of claim 21 wherein the pyrrolidine ring has the S or R
stereochemistry.

23. A compound of claim 21 wherein R®1.2 is attached to the meta or para
position of the phenyl ring.
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T HOVY ~lIlr W()p ' R in the presence of an am de

coupling reagent wherein A R R, R, T, V, W Z Y,
wono@ndocop are as defined in claiml1; 10 provi get/ushas/047620

t he conpound is not o

2- (4- phenyl -t hi azol - 2-yl car banoyl ) - pyrrol i di ne-

1-carboxylic acid benzyl ester, o

2- (4- phenyl -t hi azol - 2-yl car banoyl ) - pyrrolidi ne-1 -

carboxylic acid phenyl ester, or

4- hydr oxy- 2- ( 5- met hyl - 4- phenyl - t hi azol - 2-yl car banmoyl ) -

pyr24l i dAncompaaidsPIiit2 Peheret FRE ik gSt €7 - 158

25. A compound of claim 21 wherein R is hydrogen.

26. A compound of claim 21 wherein RS is cycloalkyl, substituted cycloalkyl,

- cycloalkenyl, substituted cycloalkenyl, aryl, substituted aryl, heteroaryl, substituted

heteroaryl, heterocyclic, or substituted heterocyclic.

27. A compound of claim 26 wherein RS is selected from the group consisting
of cyclopropyl, substituted cyclopropyl, cyclobutyl, substituted cyclobutyl, cyclopentyl,
substituted cyclopentyl, cyclohexyl, substituted cyclohexyl, phenyl, substituted phenyl,
morpholin-4-yl, morpholin-3-yl, morpholin-2-yl, pyridin-3-yl, substituted pyridin-3 -yl,
pyridin-4-yl, substituted pyridin-4-yl, pyrimidin-2-yl, substituted pyrimidin-2-yl,
pyrimidin-4-yl, substituted pyrimidin-4-yl, pyrimidin-5-yl, and substituted pyrimidin-5-yl.

28. A compound of claim 21 wherein n is 0.

29. A compound of claim 28 wherein R' is selected from the group consisting
of amino, substituted amino, alkyl, arylalkyl, cycloalkyl, substituted cycloalkyl, aryl,
substituted aryl, heteroaryl, substituted heteroaryl, alkoxy, aryloxy, and arylalkoxy.

30. A compound of claim 21 wherein R' is -OCH,R®.

31. A compound of claim 30 wherein R'® is selected from the group consisting
of cyclopropyl, substituted cyclopropyl, cyclobutyl, substituted cyclobutyl, cyclopentyl,
substituted cyclopentyl, cyclohexyl, substituted cyclohexyl, phenyl, substituted phenyl,
morpholin-4-yl, morpholin-3-yl, morpholin-2-yl, pyridin-3-yl, substituted pyridin-3-yl,
pyridin-4-yl, substituted pyridin-4-yl, pyrimidin-2-yl, substituted pyrimidin-2-yl,
pyrimidin-4-yl, substituted pyrimidin-4-yl, pyrimidin-5-yl, and substituted pyrimidin-5-yl.

32. A compound of claim 1 selected from Table 1 or a stereoisomer, tautomer,

or a pharmaceutically acceptable salt thereof.

33. A pharmaceutical composition comj:rising a pharmaceutically acceptable
carrier and a therapeutically effective amount of a compound, stereoisomer, tautomer, or

pharmaceutically acceptable salt thereof of any one of claims 1 to 32.
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34. Use of a compound, stereoisomer, tautomer, or pharmaceutically acceptable
salt thereof of any one of claims 1 to 32 in the manufacture of a medicament for treating a
viral infection in a patient, wherein the viral infection is mediated at least in part by a virus

in the Flaviviridae family of viruses.

35. The use of claim 34 wherein the viral infection is a hepatitis C viral

infection.

" 36. The use of claim 34 in combination with a therapeutically acceptable

amount of one or more agents active against hepatitis C virus.

37. The use of claim 36 wherein said active agent hepatitis C virus is an
inhibitor of HCV proteases, HCV polymerase, HCV helicase, HCV NS4B protein, HCV
entry, HCV assembly, HCV egress, HCV NS5A protein, or iﬁosine S'-monophosphate .
dehydrogenase.

38.  The use of claim 36 wherein said agent active against hepatitis C virus is

interferon.

39. A method for treating or preventing a viral infection in a patient mediated
at least in part by a virus in the Flaviviridae family of viruses which method comprises
administering to the patient a compound, stereoisomer, tautomer, or pharmaceutically

acceptable salt thereof of any one of claims 1 to 32.

40. The method of claim 39 wherein said viral infection is a hepatitis C

mediated viral infection.

41. The method of claim 40 in combination with the administration of a

therapeutically effective amount of one or more agents active against hepatitis C virus.

42, The method of claim 41 wherein said agent active against hepatitis C virus
is an inhibitor of HCV proteases, HCV polymerase, HCV helicase, HCV NS4B protein,
HCV entry, HCV assembly, HCV egress, HCV NS5A protein, or inosine 5'-
monophosphate dehydrogenase.

43.  The method of claim 41 wherein said agent active against hepatitis C virus

is interferon.
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44, A method for preparing a compound, stereoisomer, tautomer, or a

pharmaceutically acceptable salt of claim 1 having Formula (I)

E V. ;)\
™ Y
(R%@ \|O]/ vév (¥)p

R
wherein the method comprises reacting an amine having the formula
NHR

(R?)r \/ A S

f“ T
HO\“/V\Vlv))\ ™

0] Z.

with an acid having the formula

R1
in the presence of an amide coupling reagent wherein A, R, R!, R?, T,V,W,Z,Y,m, and
p are as defined in claim 1;

provided that the compound is not 2-(4-phenyl-thiazol-2-ylcarbamoyl)-pyrrolidine-
1-carboxylic acid benzyl ester, 2-(4-phenyl-thiazol-2-ylcarbamoyl)-pyrrolidine-1-
carboxylic acid pheny! ester, or 4-hydroxy~2-(5-methyl-4-phenyl-thiazol-2-ylcarbamoyl)-

pyrrolidine-1-carboxylic acid tert-butyl ester.
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