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WD 2007/ 070556 PCT/ US2006/ 047503 N- ( 6- MEMBERED

AROVATI C RI NG) - AM DO ANTI - VI RAL COMPOUNDS
WOROS87(RE-ERENCE TO RELATED APPLI CATI ON Thi s PCT/US2006/047503

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

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

No. 60/749,771 filed on Decenber 12, 2005, which is

i ncorporated herein by reference inits entirety.

BACKGROUND OF THE I NVENTION Field of the Invention

The invention relates to the field of pharmaceuti cal
N-(¢-MEMBERED ARGMATILC RING)- @M&B%M%SVIM& ¢OMPOUNDS

preparation, conpositions, and nethods for treating
viral infections in patients nediated, at least in

part, hyROSS-REFERENCE TOREILATEZEAPPTIICAPION
viruses. . References The follow ng publications are

CThJ&(ippHcétfdnSclﬂﬁ@ th€ Bénedit uadeSIPBISCL 1 PHeNtdep&iding

prOVISg)Zna l%agéqﬁpgqr@gg{oogﬁéﬁ}ﬁfggﬁlgg %exﬁég 122§JZOO§ which is

mcorpEfH@é@H&eBﬂb;afb@‘erEh&Clh iBGntitdtyn M cr obi al Infect. 2005,
4. Moriishi K and Matsuura Y,

an ;tv' j O‘GWS%%@&%&%&‘*@@@@@S N

J. and WAgman, A S. Curr. Opin. Drug D scov. Devel.
2004, - 7, 446-459. 7Fnada1flthemnv&1tndn and Tsantri zos,

8%@4\1@%{9“ rel% gﬂ the I}iéﬁciof &éaﬁr%r E%.&lca = 1st?'y, 1r81?f>§.rt180u ar to
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patlenﬁefaaélateg ]169?2 n 1?%%’7331"‘%6 o0 6 ey B ruses.

PCT/ U82006/ 047503 Al of the above publications are
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I ncorpqrate ref S e t ate of
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cirrhosis, hepatocellular carcinoma and liver failure.
An estimated 170 mllion chronic carriers worldw de
wae@7arossé sk of devel oping liver disease. 1,2 POT/URE06/047503

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

| RHI 1R gbdve C}ﬁlﬂﬁbﬂtﬁbr@r&@ﬁéﬂeirﬁﬂc%orﬁm 8y 'r@f%feln)ée in their entirety

infected (and infectious) carriers who m
to the sampee¥tentcas if pagli individuphprblientionoyasrmagifip gnd indipddually

I ver failure. Liver

mdlcafe'd_tfi @gg@;@@ﬁ I'n gf) rrglllrr(1§é clh?%%Pgl% infection is now

recogni zed as a |l eadin § cause of Iliver

transpl ant ati on. ate ofcthigedrtof t he Fl aviviri dae

f f

i 4 Py O S8 20
cirrhogi$, HeNatocelilac carsinone apfl livee falblpemn eﬂdnatgd fl 7@malliohadhronic

aiy Kk

cmer%%%%ﬁgg%f o & eg%g%?%lﬁgﬂgﬁ ver ﬁ%@gs nga@ﬁéﬁnlgd é{ag‘e% She 2.7
mllhomada Airohithl]ly infbated &ht}lﬁﬁ@’(sfeamd termunsbeaof HEW-rpladudesths in 2000

s bl SR ADRER AL sy R LS BE SRl o

signifithstlyosganhe agxtorant Irfedtiontbyr HC Vaisdnsidivus fi & htghr;ftbpomon of

RN OO R OGNS —

for mdh@@ebﬁat,wée cEYIEdses Gn m@r{aﬁé%ﬁﬁaaﬂ% hiv&Vﬁh\fiﬁé aier Pifhre resulting
interpediate and the virus is not integrated into the

from qhganic FHnY iafectipn/is naverecpepizedss ¢ fraging Gapiss pLlivss tiagsRigntation.

Wi | e . the pathol ogé of HCV infectiqn affects nmainly
t BEY isamembsg of the “Y@"”f‘{%rfﬁlmil o oS RINA virases thatpaifect awmals

and h&rﬁﬁlsbqﬁﬂé genbiiadt 8i 8iRbatt QRfdloF Wﬂcﬁr&@&nsﬁtsdbf one

present, the s andard treatnment for chrionic
open Iieédma tf@rrfeethéherwéh%fqr eERlerpted) of + 30 Wmmingacids dlankedby

2 6l
untra:{siragégi e 10%3 W‘?—’h@a%ﬁﬁ% gh{ﬁggs tdo?gé;m% ’Fhé gqug%%g g?r%s as
the prexiesor it agleastall(] sepanataewnﬁ pmtahxs chisicalcfoe renéltcahon and assembly of
progergjlf]gilre(ﬂ ¢ aclulﬁ% ] aq%cotr%%rﬁu on es ?nétltu\rlalla{ raialld nF?IPng 1! e%g)l'” %}n% i the
HCV ﬁdgpmtﬁd ibys fodkiwsa rﬁl—mLEZ}p@#I‘m-N&;%NSH&NS%bFNSﬁa}h@ébt Because

e e e RS a0 R W S5 S i o

integri€d 240 hOHER Tendiad/ HSROAf O 203 thedidticalle bk icatedo Whlle the

affecting.cel l.ul ar. comuni t|on nd, i nMupno [ -
patholggh OF HIC ¥ 1 EsH S AEocsr Ay R IYes (IF it .l%ﬁunggn er cell types
in the bb&g URNidiNg PeEPhadsIH 66 @lyashhoc séeélver se side effects

such as fatigue, fever, chills, headache, nyal gi as,

anft prexbst, afe staddagd ataBRitFor EHERIICY S lﬁéxff%h&lpmr(mN-alpha)
associ ated di sorders, autoi nmune phenonena an

in comiagiqayith ribe¥ B RIdthisTaawiFRpas lepssiy (8X AL ——

IFN-a gdhlg.%\élcfdg@ to &Farhil 'o?hﬁt‘&[-al@fodcﬁﬂﬁié‘ﬁmﬁl ﬁmaﬁbmfm&ctensnc
drogenase (I MPDH), énhances the efficac

blologlmeﬁmﬁ Suetnag sndivisabdmupunoregulaioxy, an_de@mtwgora{ 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
W@ @ndznses t her apy of interferon-al pha (1 FN) anBCT/US2006/047503

ribavirin. By now, standard therapy of chronic

hepatitis C has been changed to the conbination of

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

nunber of patients still have significant side

effects, primarily related to ribavirin. Ribavirin
dlffereﬁﬁgﬁcﬁrc‘ dﬁé&ﬁ’x’ flefandk cgﬁﬁm.lxﬂéétl%n g%@inﬁgxélc%c é’%@&ﬁ&n FPeatment of

treate urrently recomen doses
HCV wgh bgetferoahas fgqnentlyabren aéma}tml wiihqdvexse sidg etffﬁcrsmueh @s

rov u L t

fatlgu e%rcglgﬁ 50 ada%%% 1?1?51%% syarthea %édugfta a% \}lagfél}latﬁg effects
and as&)cmteld dfserctem suinneare pheacntra arm)assomStedfdﬁmﬂem and thyroid

aystordfighdsibRcin o SRy Ghipatite S boRas AR A Phecrotsoy

(IMPDB?I!); letibthces e efﬁ&&ﬁ?ﬁﬂﬁFI\Bﬂ?hﬁ &ﬁﬂllemaﬁﬁerﬁwlﬁevs e)esplte the

mtrod\ug)anoq?afqagi%r{, ggﬁsrf:or £ qfﬂ%:;’l@ 4l blE&@}n gﬂp the virus with the

curren€ SER@A HSerhpypbl ﬁlﬂtér%‘rbh mphamftm addGYbaviiR! Biyowa @émdaxd
interfere wwth viral replication are considered

therapyof chronja/kepstitia Chpsdsen shanped da thegtonpiination %%qud}ﬁted
IFN- aI?EQ flastefiy Yl aho&@c&ea%mﬁb'aﬁo@{e% ANOAARSHE IR A SRR effects,
he NS5b RNA—dependent pol ymerase are
pnmarcbrrrgla@l@tedlhaﬁerlmo&baprrmwwlgmﬁawﬂ@ngéws irf Y-2006vpf
patlen%rt}&%d aq cﬁrrg h'dlages\,/ blrl&i{ egfrﬂgf’s Bl térg F:nlc and
ranscrlptlon an tra atlon product s; antiviri
embryatxmw iBven oith mcent m@rammezmsa@ &ystam@ étaChgn ko patlemﬁt do not
respord ¥ elxgs 1@1%3 \1}§{ue‘a Ig t% dl l%acgo e e \R/ragclr% gar 1 Iereg ?g‘ mgxne
effectlarehnnmt@l therap}y bHaMNirdo@tbnby | nh| b| ting host cell
cyclophilins. Alternatively, a potent TLR7 agoni st has
b Aemunstber \wif appmaclmrklare béiGy ppksmsﬁm tembatshe nirhsinfhey inthide, for
0 t he.conp des ri bed above hav
examp? GapReioh G apbersE OLE R SO Es 3 LOo@ e SR BTbIAE HOV
replicRRR 7 /TUFRRRRcRWSZNONAWEGB! coXpsoMndb Siad ddieay tdhbit HCV

above, e di scqv of .new conpounds active agai nst
proteiggancgs %%r%%%ﬁﬁ@ sérlfeatipmare WWFWS&&@WF%VP 9% fegies to
contm\r ch asteliH. Ahend@Rafi¢ tégetpaché NS/ K IpYotbake/NelieNkeind the
he difficult ¥ currentl faced in treating di seases

NS5b Mf?xaleewdeat §91YmPf§ﬁ§r9Fe coppidared thgrmegs pEoising wiFpl targets
for neW drig€8t 5 SUMMARY OF THE | NVENTI ON This invention is
direCted to conpounds, conpositions, and nethods for

t B%ﬁaéé"@rge‘f'hﬁajlral Q@l’i“é&tdnﬁ'iﬁelffﬁ‘gﬁs%hﬁgﬁn @ﬁd L8RA At b pRRANLts,
by a virus in Fl avi vi ri dae Vi ruses.

antivighaeti vitycesn|ajso bw@uerwmtmung hﬁﬂr“@éﬂ%@tetf’@ thrase eressary for
viral réﬁl%aﬁgh.smémptlé? W7QEHi S o show how antiviral activity can be achieved

by inhibiting host cell cyclophilins. Alternatively, a potent TLR7 agonist has been shown

1o reduce HCV plasma levels in humans. 10

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

trials. &®
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pharmaceutically acceptable salts of Formula (1) and

the related conpositions and 10 nethods: RT (RR)mW
w@2907/07055¢ A 1 RL (1) wherein: A is a 6-nmenbeP@dUS2006/047503

aromatic ring wherein 1 to 3 ring carbon atons are

optionally replaced by nitrogen, wherein each

nitrogen is optionally oxidized, and wherein A may be

15 optionally fused to a 5 or 6 nenbered aryl,

substituted aryl, heteroaryl, substituted heteroaryl,

hxgbﬁh%mh HE aﬁb%s thd &g&%&l}ea@m& )é&lnSoﬁ&isf&ﬁ% @g%m@trone or

ere |cyc IC ring, €ach R2 is independen ?/
more rgerhbers of the Blavivirédag Buplycengruses wgulsk bedyeagficial particularly in

o ARG e SRR APy . o

or moraldf@ughwrﬁ’é&sacyl acyl am no, acyl oxy, am no,
substituted am no, am nocarbonyl, am nothi ocarbonyl,

an1nocarbony|a§b Eﬁﬁﬁﬁ@ﬁ&@ﬁhﬂo’

an1nocarbony|oxy, aﬁ1%osé#foﬂyl am nosul f onyl oxy,

‘fr?‘?gnftlgHX{)&‘i?é & toaéﬂrgxéﬁl&ds aJoYﬂlpcisﬁEﬁ§tdﬂsdﬁggﬁoa§ ¥dr: &reatmg

oxy, tuted aryl oxy, stitute
viral uziieylﬁddm m¢dlaiad1migdst 1rcparbd»yyal viggst 1arthe £ l;ambladyet family of viruses.

seeci GRS WO P UBID S L SPEN rERRmSL B oy
pharmawitmallj( yctcxep’ga,bleegpﬁls @ﬁlFloylhtllal (®) andsthe s¢lated cenhpositions and
h g.cloalkylthio, cycl oal kenyl, substituted
me %cloalkenyl, cycl oal kenyl oxy, substituted
cycl oal kenyl oxy, cycl oal k nyI substituted -
cycl oal kenyl t hi o, guani di lno SK\TI tut ed guani di no,

hal o, hydroxy, hete \HSN ﬁd het er oaryl ,
het er oar yl oxy, ( AU ed et enoaryl oxy,
het eroaryl thi o, sub ut ed© 4 02007/ 070556

PCT/ US2006/ 047503 het eroaryl thio, hete&gcyclic;
SH@@Rﬁﬁuted heterocycllc het erocycl yl oxy, substituted
heterocycl , heterocycl ylthio, substjtuted

f  5omatie rige vaaein LiQERE tATRER aloms PR pptionally

replatcé&I B?tnﬁt? dwﬁh‘x‘eﬁr?%%%ogérhis%%hall}l &tifized iﬂdﬁbl\’vﬁéi'bﬂb A may be

substituted al kyl thio, and -L- wherein

optiongHy é@seédo fr5oen & menpesidaryh ﬁgbgtmtﬁ@ apl, %ﬁtgmaryl substituted
hetero%:éﬁSlrxét&%&f&ieﬂfr%hbstnﬁ{egrlfé@éré%?a;legtosféptﬁt a 9 Y1 flmembered bicyclic

roary het er ocyclic substituted
ring; heterocyclic; and L, defined herein in the R3-L-

ObR AN iffepehertfy sggéc_%efh FOATHE BB QUBHALS M dublrinuted

alkyl, alkeByl, substiH@eOalkeny CalByiyt, substibted alk3aPNeikoxy SOdGkted alkoxy,
acyl, %%&%%%\I\%’ g@g&tgﬁ'zm%@%&lﬂi%g}&nyl, 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 guanidino, halo, hydroxy, heteroaryl,
substituted heteroaryl, heteroaryloxy, substituted héteroaryloxy, heteroarylthio, substituted



10

15

20

25

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

-C(O CH2S-, and 10 -C(O CH2O provided that when L is
WEAH7/070836 i s het erocyclic or substituted heterPClTB1006/047503

mis 1, 2, or 3; Ris selected fromthe group

consi sting of hydrogen, alkyl, substituted al kyl,

cycl oal kyl, and substituted cycloalkyl; T is straight

chain Cl-C6 al kyl ene or Ct-Cs heteroal kyl ene and forns

a 3-8 15 nenbered ring with Vand W V-and Ware both

hetero%i"lry% h%&g%pgfchy nt Y%/J'teziel%'kxﬁgycl#cr ﬁe@i%é&lg%{ggsﬁstﬁ%éé

pende cted omt )
heterocynf]yllo&y; ngebydigltbio, substitiigdihesrsocyelytthioahitmy POsHl, sebstituted

sulfon&,éz stﬁxt,gs?io éﬂ%ﬁo%ﬁ%gﬁi fhé&gm‘élfkgﬁ? g#{)ggﬁnﬂ%]cgél%itﬁ% Qxfxd R3-L-
wherefioR isﬁii(eld&gzdcﬁr(érlacr’:gf]grou@wbssmhmgt ﬁﬂaramsntésnc‘)cgﬂlehklykyl , heteroaryl,
substifiigibhste vt dropevae pE ATttt BRertir S w1t dffiq porein o
the R35!LJ<&-¥éhtat?dlﬂ hiPseYected bl thegyoup ¢Asikén: oﬁklzam ao-,axs:l -CH,-,

and Ria is selggéedfro e

CHAGiBrer ity 0oy XSk PHCQ D SR, -SQeCH-
-OCHQ-et@HQGH?NHC(@-U b@%@%ﬁﬁd{@)emcmmc@m;cﬂzocoy “NHSO,-,

substituted aryl’, heteroaryl, nd substit uted :

=CH- ¥R GANHES-pr f:&fé)jilrlt%(p)manowa%albﬂer@ﬁo)wzﬁs and,

VW [ 3
-C(O)ﬁ@ﬂo é)lré‘ﬁ gl’:cé %Hraﬁ gfthgirgé_, is 9. 2%0 %ﬁ%é;%ﬂgg%glﬁ%r sisdtRAetRocyclic;

P@TI'YSUSZOQB}DMSOS R3 N R2 N // S O wherein R2 and

R il U0 G A speed iy,
cyclankflSaMak&hsltiphedlyj'aiwlbﬂmDyl pyrrolidine-I-car boxyl ic

i ‘g Sgg’g%&/ élﬁagﬁ &ie‘{:caﬁ%%{}? Pr Gy e e e e o S8
memb@ﬁécﬂmh)@ nathl V eall &v;

}Ngl h@bﬂgg? g} e o8 J’\}Jorrgefylls )Cl?ymcli er ofJ V 68 {Ap PSXM
: 23( B lﬁd?@ﬂatﬂtﬂ/}} sereayireay a BRMIp) copisting bﬂhﬂe bxd; a@aﬂw and
alkox:ly,l c acid benzyl ester;

pis 0 1,or2;

Z is selected from the group consisting of C(0), C(S), and -SO,-;

R! is selected from the group consisting of amino, substituted amino, alkyl,
arylalkyl, cycloalkyl, substituted cycloalkyl, aryl, substitutegl aryl, heteroaryl, substituted
heteroaryl, alkoxy, aryloxy, arylalkoxy, -OR', -CH,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; .

provided that when A is phenyl, V is CH, and W is N, then R? is not a substituted
heterocycle having the structure
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2- (4- Met hyl phenyl car banoyl ) - 5- oxo- pyrrol i di ne- |
-carboxylic acid benzyl ester; 10

WQ@2{02/02058% et hyl - phenyl car banoyl ) - 5- oxo- pyr r ol PAI/N82006/6¢47503
arboxylic acid benzyl ester;
2- (2, 5-D net hyl - phenyl car banoyl ) - 5- oxo- pyrrol idi ne-1-c
arboxylic acid benzyl ester;
2- ( 3- Met hyl phenyl car banoyl ) - 5- oxo- pyrrol i di ne- 1- car box
ylic acid benzyl ester; 15
2- (4- Met hoxy- phenylcarbannyl) @ oxo-pyrrolidine-I-carb
oxylic acid benzyl ester;
2- Ox0- 5- phenylcarbannylpgxrr i di ne-1-carboxylic acid
benzyl ester;

4- Hydr oxy- 2- (4 nmet hoxy- phe | gAr barmoyl ) - pyrrol i di ne- 1-
carboxylic acid benzyl esStery

4- Hydr oxy- 2- ( 2- met hoxy- phenyl &&r banoyl ) - pyrrol i di ne-1 -
carboxylic acid benzyl 20 ester; 2-(2,5
- Di et hyl - phenyl car banoyl ) - 4- hydr oxy- pyrrolidi ne-I-car

whereﬁmyaﬁ@mafedas dgiied lin ¥80@004/014313 and WO 2004/014852; and
Fydrox - 2- (4-iodo- 2- et hyl - phenyl car banoyl ) - pyrrolld

i pEovid @d%?ﬁpgﬂﬁéﬂéwlﬁgnzyl ester; 25
221(5‘ ﬁé&%l&ﬂ?%&%@@-ﬁ%ﬁdﬂmflyé’e[rgéﬁ‘(ylﬂ%fc'i&t)é&y[‘ &stbr;ca

I te
zz%éﬂlﬁ*;xﬂ%%maﬁ%gé@wtfg;ml@mwowm a%id bearflestercar
| id ben ster;
P ?4' brg%ﬂ}\gk?g%y&arﬁéh@ﬁ;l)-pyﬁoﬁ@nggoaﬁgg)@ﬁ?ﬁac d benzyl ester;

22{(afSEDEucﬂam-phwlmhg&mymolidirmelnyarbaxﬂw pengyi eger;

[ ?% ?\?g&ﬁ/ﬁ%{ lﬂ?'ﬁ:\%th %Inﬁﬁ = oK Wldﬁ%te og%h({ amii bfnzyl ester;

py(ﬂﬂeDurdeulngl-phen)dearbmnyyl)é -ompyi’rd!iahz«y-ll -@sbcexryilc Beid benzyl
2- (4- Phenoxy- phenyl car banoyl ) - pyrrolidine- 1
>-carboxylic acid benzyl ester;
22(@;Mbihethytphboylydrbahieyiyscendipymdlidingyl rdaobogilio @cil emzy!
rboxylic acid benzyl ester; 2-[3
ester; _ (2- Isopropyl 5- met hyl - phenoxy) 5-ni t r o- phenyl car banoy
| b-(3pvietti l&am&ﬁ)’ B-ox@yriotidae- ﬂ—cbﬁi’»&yhc 861l ®enzyl @ster;
2- [4 drox 5 met hyl - benzooxazql - 2- vyl henyl&grba
mgy(l“}l\% mlmml@aabaewl) HroxgpyErolding- bEnppryligstcdq benzyl ester;

22L wxc%rﬂaﬁnﬁsmﬁ}won@%zrleﬁé@n@aah bepAygrykear ba
-pyrrolidine-I-car
4 Hydroxy -2- (4—methoxy-phenylcarbamoyl)-pyrrohdme—1 -carboxylic acid benzyl

ester;

ester;

4-Hydroxy-2-(2-methoxy-phenylcarbamoyl)-pyrrolidine-1-carboxylic acid benzyl
ester,

2-(2,5-Dimethyl-phenylcarbamoyl)-4-hydroxy—pyrrolidine-1 -carboxylic acid
benzyl ester;

4-Hydroxy-2-(4-iodo-2-methyl-phenylcarbamoyl)-pyrrolidine-1-carboxylic acid
benzyl ester; ‘

2-(4-Bromo-phenylcé.rbamoyl)-4-hydroxy-pyrrolidine-1-carboxylic acid benzyl
ester;

4-Hydroxy-2-(4-iodo-phenylcarbamoyl)-pyrrolidine-1-carboxylic acid benzyl ester;
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boxylic acid benzyl ester; 2-[3
- (4- Fl uor o- phenyl sul fanyl ) - 5-ni t r o- phenyl car banoyl ] - py
WO e@liodisee- | - carboxylic 15 acid benzyl esterPCT/US2006/047503
Benzyl 2-(3-(N-(3-chlorophenyl)-N-(2-isopropoxy-2-
oxoet hyl ) sul f anoyl ) phenyl car banoyl ) pyrrol i di ne-
- car boxyl at e; Benzyl

2-(4- (decahydroquinoline 1- car bonyl ) phenyl car banoyl ) py
rrolidine- - carboxyl ate; 20 Benzyl

‘ %f{g(t y’f(@%ﬂ%éﬁ@B%ﬂ@Mlﬂgfmén9ﬁrm@-B%Bﬁhin@ ln@arilsm%ﬂlc acid

benzers(tet- am nqu| nazol i n- 6-yl car banmoyl ) pyrrol i di ne-|

o2 e Do mey Jrnbspylsaabomonty-pplifng 1 cagborlic

acid bafifydxyent e; or tert-ButyI 2-(2, 4-di am no

DR A e BBk et GRos BSOSl ERe S AR SR ot

t bf(4Iraéﬂxok%a&b§n>tlopnea5rlcmmquyrrmmiﬁe-oicatmymasﬁrﬁenzyl
conpounds, conpositions, and nethods. The various
ester; enhodi nent s descri bed are neant to provide a variety

ob.[BLOUSLERPYNS-RARIR %oﬁyﬁsmupﬂeﬁwéarbmsgnsgy&mame-1-carb
as descriptions of ternative species it
oxylistrad benzyb esiet:ed t hat the descriptions of various

ki L e

boxylid dcid beretyl egeand are not neant to limt the scope of

P%‘?'P %g%‘g’g}’oi%%%%e%| At x%li?%g)/ usegéﬁ{er elor?' 1 P%rrohdme—l car

boxylfcddidbémayl detbi;ni ti ons shal | apply unI ess ot herw se
indi.cated. "Al kyl &4 S, 1.0 o ent [ Ak, .
al 'Gﬁ@t’ﬁémwaﬁ%@é?% &r oﬂlﬁrso %}}ﬁﬂy car oorxll}sﬁgﬁ‘qlgg-l-carboxyhc
a'cidbéﬂzﬁcmtea,torrs and preferably | to 6 carbon atonms. This
rm i ncl near and
b <3ﬁ§1§ 7de Qﬁwﬁw&ﬁs&iﬁgﬁwgw& hyl (CH3-),

oxoetﬁﬂ?iﬁléfarzﬂm %%y%ﬁb %ﬁoﬁ@h@@%f&y)atej sopr opy!

obut A
y@reeumwyf-lcc(am)v )@he'@ﬂrzﬁ)%@w PSPY%QH%)PE-L
carbo&{rl@l@) 3C— , n- pentyl (CI—BCHZCI—QCHZCHZ ) and

neopént (CH3) 3CCH2- ! " refers to straight
orBapeH mw@%rbgwl)mmbgrmgwﬂ?@ynpb%nz k-gargoxyjate;

ca{ho 1@"(4?| eamigéﬁﬁ%r@ ;fcxr 091)§>F,ﬁ%rléae 1@&&95@%

havin om 1 to sites of
wBtyizy( }(%@qlamnmuwaphm-ylwbhmeylanmolah@e- -carboxylate; or

e DS Pl e B

and trans isonmers or nixtures of these i soners.
DETAILED DESCRIPTION

Throughout this application, the text refers to various embodiments of the present
compouhds, compositions, and methods. 'The various embodiments described are meant
to provide a variety of illustrative examplés and should not be construed as descriptions of
alternative species. Rather it should be noted that the descriptions of various embodiments
provided ilerein may be of overlapping scope. The embodiments discussed herein are

merely illustrative and are not meant to limit the scope of the present invention.
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"Al kynyl" refers to straight or branched nonoval ent
hydr ocar byl groups having 15 from2 to 6 carbon atons
wapa7prester ably 2 to 3 carbon atons and havi ngPEl/UB®a&047503
| and preferably from1l to 2 sites of acetylenic
(-C=C-) unsaturation. Exanples of such al kynyl groups
i ncl ude acetylenyl (-C=CH), and propargyl (-CH2C=CH).
"Substituted al kyl" refers to an al kyl group havi ng
from1l to 5 preferably 1 to 3, or nore preferably I
substituents selected fromthe group consisting
Deﬁnﬁt?mé koxy, 20 substituted al koxy, acyl, acyl am no,
ad wsed hereim,rtbe folldyeing defindioasisiad] apply noless oilwagpvise indicated.
am not hi ocar bonyl, am nocar bonyl am no,
ar‘hAdbylﬁ |rcfbwtbanmmm sataraterbaliphiatio pydvogarbyl groups having from 1
to 10 8?ﬁ gﬁ% oms ?x}ﬁ pre?er%gl?lslwgz %\{'ié(?@%’om%mﬁ%sfé%QHéﬁéa%g %8 way of
exampley life4y ,and bydrichéd hydrobabiyl pioags auigh dshnahyb(ﬂmﬁ)é)dthyl

Gl bges (G hCHeS BrderiproryLAGE Ry o* B Rl gricm e,

isobudf (@Q)g@&&ﬂz%yec—&tprs«cm;(emamb@m)k;Lbaoyy ((CH3);C-), n-pentyl
oal kyl th| 0, Substit y. kyl thio, -
(CH:s@?Ie?Haﬁl WWE&(%@% X nyI :

cxploalkeny oxy substituted cycl oal non
cy étlbenyleFRfFEAP straighbet penthsd iyt frceatrﬁ @ﬁm%aamg from2to0 6

carboﬁ%lhéjhﬁkp reSetiBly 1 {6t L earBbR ato%s%d Hadd; at 168561 @ma preferably from
het er oar y? substituted hetergaryl, heteroa

1o 25\%'{9§ pwmyé (- GeCe! uasrasion. SWh b JEERPRplied, Tor cxample, by
vmyl,he B \.ff@ &?%3&0%6&{1&&1 RithHEhRIEGY Ge the cBURRLA-&Ati88mers or

, het erocycl yl oxy, substituted
mixtlheteﬁtbegmrsgmewy het erocyclylthio, substituted 8 WO
2007/ 070556 PCT/ US2006/ 047503 heterocycl ylthio,
ni ‘tAlbyn)Sm#erSstg Istraighti oe hragghercbmynovaémiwmﬂ&y 1 groups havmg

Fom ROk D ASEr 0 3 co A e g g 1

prefem)ljdfrbrmbtb Dsites cvf actGUE¢ ({GRE ua$dtle'a'51bﬂ Erdmpks od such alkynyl
' al.kenyl groups Vj mlto uents, and
groups 19¢ é‘ﬁ%ﬁﬁg y]%gi’l (hé_tsjg_%s %mﬁ?‘r§y1 ggwéct eé_i X om t he

gg‘%ﬁ%stétgcei% %h:]ln Vel gisﬁ%l a%oeﬁl\é%l rﬁrgu ané&nﬁé ?r%{nu g a??])éferably 1to3,0r
morcq.ﬁ‘bﬁ&&ﬂ}‘ b@@ylsubstﬁmm@kdﬂbﬂeeh floanthe, graup cmrsmtllngrqﬂaﬁmxwo

i ocar hon m no nm nocar bonyl gx . .
subst e U B0 AP, “AHRBCLRPBTS, Ty AN HOL i FBHYP P Rgcarbony
ammamnlﬂiaﬂﬁany@ raylhnoé‘dﬂb@xiylighlrﬁﬁ aﬂﬁ%dthlocaibﬁhﬂm.m(ﬁ ghﬁh?ctaﬂb@d/loxy,
. oxy, aryl substituted . arylthio, car .
aming s s iony el BRI SEURT i ABTdipE B Rypstinuted ary,
arylo 1 Ribk@aved eﬁ?&ﬁ)&?; argYtald) shisatituted WRSthid, 'éhﬂ)@xﬂ{ chdakiydster,

cycl oal k substituted cycl qal F L
(carbem %ﬂr)@ympm (GarboRKLestSTIE C¥IRT: SEHRYIKY ﬁ%bstltuted cycloalkyl,

kaBYdub loalkylthi
cyclo%lfl{é{l%g{ Egl??dtuteé ‘é;’élh)%g(?l i d&%é;]g*l ,Ku stituted cycloalkylthio,

cyclagiicinphiskbriiEApcloalEEY] pmle@kewma L SRR cgcloalkenyloxy.
cyclq%“?e%'ﬂhﬂ)o ubss'tig.géd E#@l@%ﬁ Hidli R3n ﬂﬁihgubsti@é(tga %iﬂmdmo, halo,

oar ut e et er oar et er oar
hydregh iretermld shistitutod hytemayyl, hhtér@ndaxx/ | suh$tctuted heteroaryloxy,

heterfi T, Sy 6 EA RLRALK il helBLFARS Ko HORH S

heterocyclyloxy, substituted heterocyclyloxy, heterocyclylthio, substituted
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15 heterocycl yl oxy, substituted heterocyclyl oxy,

het erocycl ylthi o, substituted heterocyclylthio,
wWoRawro7055%8H, substituted sul fonyl, substitut eBCT/US2006/047503

sul fonyl oxy, thioacyl, thiol, alkylthio, and

substituted al kylthio, wherein said substituents are

as defined herein and w th the proviso that any

hydroxy substitution is not attached to a vinyl

(unsaturated) carbon atom 20 "Substituted al kynyl"

heteroé}%flﬁﬂﬁo,t Bitdl §®9M| subsGipsd shﬁﬁin‘j}% shib&ikdlsQ1fdnyloxy, thioacyl, thiol,

tituents, and preferabl to 2 substituents,
alkylthm @@t%@sﬁmm atuq:éttgqa,oulperemrd;whsgu@msark ax¢efined herein.
substituted al kox acyl, acylam no, acyl oxy, am no,

sthssstitutedal kamy 1 osfers t nbcayhaiopps having fisonil 6o Aspbstiments, and
prefer%bﬁ}r 196 g%\%@{ @H@s né%iec?ég f q*lé) %ﬁ{@%&%ﬂ%@ ?f alko y, substituted

nocarbony am nosul ony oxy,
alkoxygatyloseylamingd, auylnmy, aaringj smbstnme;d ammobsmmoumtwnmlr, yl,

ammoé\)?ﬁalr%?rg)iy%gﬁ%g% Pn}%nixd ar 119())&%%0(3%1% aml 0 %Bégrgggﬁoxy,

car
aminoSEf@iy) miimsulfdl@ﬂdx;b( ;dnn&ﬁhﬁbh}dmmn@)aandmoc mgrl csabdny:hted aryl,

subst i cl oal cl Qa 0X stltut
ary oGy BRI SR PO YD SHHE FREY Corboryf Cser
(carboﬁypelis@@?fﬁirbh(darbox?Y%t%@bhﬁ RYhno, S:ybﬁ)?.lk:yutsaﬂsututed cycloalkyl,
CyCl Oal Ken CcycC en 0 I tut
cycloafByipRaIKEmHsAF gkt Ren MBS Sifbkffed pisioaliovithio,

cycloa‘ﬂl/é?llyp %hb%iédmy@loaﬁééﬁw @&é’l@alk@h'ﬁ%kytéﬁbﬁﬁu&ﬁ%ﬁaﬂ&nrloxy,
r oxy heteroaryl, substituted heferoar

cycloalli@qnéritbm, W%swuteé @M@lpalkamét}n%e&l@fltfhw syRgfituted guanidirlo, halo,
hydroﬂ?th%{e?@érg/} sﬂb&x H%{&6¥§Fﬂeﬁ%£’9§§?}’é%§hﬁted heteroaryloxy,

teroc t1tuted heterot
heteroat}@ﬂﬁ@mﬁst&utédﬁemmbhmhmcym stbgifeted heteyocyclic,

ncro N LR o n RS OEHELY s

heterosyld‘:lytthtouhﬂtb Sa)sHo sybstitiged sulfanyd emhbstitufedrsplforyloxy, thioacyl, thiol,

ol e PO PO g
with tﬁ@% ®ivisoafdt anyl Kyiirdbesubstnation is hot ataiokiedpds vixyl (unsaturated)
st

|tut|on is not attached to an acetylenic carbon 5
carbony 89 " Al kyl ene" refers to dival ent saturated

hatic hydro u ref r abl hv' fr I
FeSBoienatiomsl et g R sPafeediodtie foBrkicr ao-gisnts, and
preferSlblS'rl% LSN&tlﬁi&htsC Satdedfrof the rg&‘&@@&imsxs'ﬁh%%f talofy] Substituted
exenfllfle groups such as net hyl ene

alkoxyp @ﬁiélarr{mwdqzya amwppw&ﬁwé a@lwzmm@%yl
ammdtl%@cﬁ{e)ﬁng})/ll %@n&a@dﬁ ,)anlngg%%alrgggy%ﬁﬁm%nocarbonyloxy,
arminopulGy Rt RGBS 5wy, SansApRaIRER o CHDGHBR, €rL TSRS oy
e A ) S S

(carboxsl eaexgmnuma é¢anbm1@®teabky,l wped, cyclfadsd, substimtndaysinaticyl,
cyclozﬁiq' gnﬁbg 18111;’&130;& er So%(%%g%l%afkg}]t?léé %g@sq d egéloﬁﬁylthlo,

ene
cyclozﬁk&}yll,eﬂfbsgnMLbsydM@lyhmgchualkenyloxy, substituted cycloalkenyloxy,
cycloalkenylthio, substituted cycloalkenylthio, guanidino, substituted guanidino, halo,
hydroxy, heteroaryl, substituted heteroaryl, heteroaryloxy, substituted heteroaryloxy,

heteroarylthio, substituted heteroarylthio, heterocyclic, substituted heterocyclic,
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15 two -CH2- groups are replaced with -S-, -S5O -
-S(0)2-, or -0- to give a heteroal kyl ene having one
wo eoo7iowss€ar bons provi ded that the heteroal kyl PCTEHUSHOS 047503
not contain an -0-0-, -SO, -OS, or -S-S group
wherein the sulfur aton(s) are optionally oxidized to
form S(O or S(0)2. "Al koxy" refers to the group
-0-al kyl wherein alkyl is defined herein. Al koxy 20
includes, by way of exanple, nethoxy, ethoxy,
X t 0
hetero D R Sl AR ARt yeIgroRy) i rocye by P Slbstintd  op or
heterogycly Waiognisip SOH, sults@tutedjsldﬂ)ra'ﬂ,lwbytmm@rwilﬁonyloxy, thioacyl, thiol,

alkyltlfiﬁ bﬁd %f&gggw%]githloawggr{e n(%%j Qlﬁ{s?ilﬂ%él S %‘é% g,ef géc?ﬁe%eﬁl and

with tlzd pmyalvw@(tﬁ))t—any BiratkarbptituGODjs notsitashed totanchcetylenic carbon
al kenyl -C(O -, al kynyl-C(O -, substituted
“al kynyl -C(O) -, cycloalkyl-C(O-, substituted

g%h%’i‘f’i?\é h@fé‘%’dw&%ﬁ ﬂ?ial s e%}/] lp%[f)—b@qrs U gtrgltzps preferably

having@frghr T{dp and haire pasfesably( £d 3 carbuh atdrhidithatlare either straight-chained

atom

* or brapiedy JyR 1B G PR IHLRGERHES R 45 16E o r e bl ene

(—CHZQHQQHMlproﬁﬂQﬁé (-U}Hz@(i{z@jl—f&%niéb*prabﬂﬂ}éﬂé/t CPQ@H(EHﬁI&d

cl oal k 30 substituted cvycl oa ﬁ{
-G Bk B enede e Aoy bl et eging (- () CEL-),
sec buEORE LICHECH: Cr Y Ro 2007 870556 cﬁﬂfdﬁ@m@@aga@@m ©

het er oary substituted heteroaryl, heterocyclic,

unbratsqhgétailtmrwgm@p%h@‘éyg fiom b6 §arbeas.i ‘ﬁ%‘@algh@ﬂ'@lrhcz A‘@ﬂkylene”
|
refers 't(p er dfichs ﬁkyl@ﬁ@@dups g&\ﬂié? (f)s@ﬂ?%«?k “carbofsy | am no”

e groups Nr4/

e
- N% 8 fégubs %l {:Jt S é}%:i%%tm ‘E‘%ﬂg@ 8% Ghi8AAYdroups where one or
wo CHRAET@@@) agoépl a¢dde~my]1 -S5-S(BY 73(@5@80- taugobe a heteroalkylene

hav1n%¥§ e & 1\56%@%& ynyara%ltﬁ ﬁﬁéﬁtf’&{k@ﬁ C%(ot%?xu? Selhid ~O~O-

-S-0O- ,a-IOeﬁmdr -S-NRA3G) Qharoph the-SNEGY AloB)(s)udrstoptiohaltly mad;ded to form
S(0) 6 %C( O heteroaryl, -NR47C(O) substituted heteroaryl,
(O) o927 O) het erocyclic, and - NR47C( O) substi t ut ed

het cli.c wherein R4 s.h e . alkyl,.and
wrARPE 2regre o BB eyt RRGTA Sl i Grinea 1R, Anony
includesilist whyl beexahplenkthoal kethysty, nSptbﬁcbit)t iscgdopdgy Pybutoxy,
clo substituted cycl oal kyl, cycl oal kenyl ,
t‘b“t°§% W’% aEg&’FQ%'I ' ¥yl , aryl, substituted ar yl,

%@f%ﬁ?{‘%‘éél R tF ijﬁbgi hgrfogé (')@[%]lé‘?%thet d'a ﬂg%()e'fv erein su%stltuted

alkylls/&éﬁhed(herehﬁfers to the groups al kyl-C(O O,
substituted alkyl-C(O O, alkenyl-C(O O, substituted

akkepylreft3he gab@snyJe(ooo)amyl-cmbatsubmmd Bkyl-C(0)-,
alken@%{(ﬁé: s[pg(pt?&% @@égy'g{% ())2, gg{ygzﬂ%% 5 ! lélltlbes%tl%[%é{ al_kgf:(n}(')l)—&())-,
cycloalkyl-C(QO)-~, substituted cycloalkyl-C(O)-, cycloalkenyl-C(QO)-, substituted
cycloalkenyl-C(O)-, aryl-C(O)-, substituted aryl-C(O)-, heteroaryl-C(O)-, substituted
heteroaryl-C(O)-, heterocyclic-C(O)-, and substituted heterocyclic-C(O)-, wherein alkyl,
substituted alkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, cycloalkyl,
substituted cycloalkyl, cycloalkenyl, substituted cycloalkenyl, aryl, substituted aryl,

10
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cycl oal kyl -C(O O, cycloal kenyl -C(O) O, substituted
cycl oal kenyl -C(O) O, heteroaryl-C(O O, substituted
whedognossy| - C(O) O, heterocyclic-C(O O, and PCT/US2006/047503
substituted heterocyclic-C(O O wherein alkyl,
substituted al kyl, al kenyl, substituted al kenyl,
al kynyl, substituted al kynyl, cycl oal kyl, substituted
cycl oal kyl, cycl oal kenyl, substituted 20 cycl oal kenyl,
aryl, substituted aryl, heteroaryl, substituted
‘ t
hetero%ﬁ,gpg%&%ﬁeld g&g%rg&gp mg{é{&cgegfg%ﬁgﬁﬁﬁt‘u@& E%Qero?%c%lgra;e as defined
hereint Meyhinshiples M2 aceSiibgtoup iElAC(8)i-no” refers to the
group - NR4BRA9 where R48 and R49 are independent!|y
stAedaratho’ " rofers toethg gm}}:ps RS GO akyb-NR/ He 6Qsnbstitid hlkyl,

-NR“’@{tEfthéltP%ﬁcgg RRIE )y &S&‘?ﬁbclgfﬁgfﬁtlhkb’(ﬁ%t)é%&gﬁﬂn1

-NRY Cg@)sobdtityted cyelbblsk*ehylut-léﬂ "cY(Ohalatryy) -NR €K®}ﬁubsm3ated alkenyl,

I I g T T o

aryl, -Nﬁe'@(@j)Kétlenoa.rﬁoz\lﬁﬂ@ﬁbbﬁxbﬁtﬁdtew Heydroaryl, SBJZ«E“&D{(Q)h}éierocychc, and
substituted al k cl oal

NRMC@)E“E%}B%‘FFH}‘GF@%CYWF&’HEF?? |R &?%K@Wemwhmm alkyl,
substlm%ll‘é}lbﬁﬂcbﬁw %s%t@&@l'k@@ﬁ}’élky&zsﬁsﬁkuted alkynyl, cycloalkyl,

-S02- substi tufed ary 30 SOZ-heteroar [,
substlms@izzygmblmlx Wlh@w&%hﬁtwted-vsebaﬂ@p& aaglcwbéﬂtuéff?omvl
heteroa.l?@ %u%ymtédt ﬁgt&ga.ry:i- %eYXPo%Q@iZ/ SPxpBriReed llxgéng)Q%lW@ @8 defined
terocyclic and wherein R48 and R49 are optionally
hereinj oi ned, together with the nitrogen bound thereto to

forma heterocyclic or substituted heteroc I|c roup,
pFAoyldey!’” refiens tRUS: granps #i9l- G(Q)Qr@ﬁhbsﬁl@ﬂteﬁy? ﬁ’? Oand

' alken)yi'ftE@bn @bﬁéutecf&iﬁéﬁjlk%@?t 2{1&*@’:} S/%*()@q}’ gugsggl}l?itf i tuted

alkyn DO mHCé@a@aaﬂukstituted@yﬂk@@)ﬁbnﬂcbaﬂl{x&jﬁé@) uidstituted

cydoag%g[s(?@)gf e%y%%{ﬂé%(l}% (Xs;i‘&ét I%ét?tgae? I: cloaﬁf‘e gggdt)l ’t ut ed

heteroE@ﬂ@(@)@GJ sﬁsﬁmezchﬁet%ﬁ(}mﬁdjer- dielﬂerch&n—(%[B)O-s and substituted
(o and R4 a ..an.n
heterogYehspCr @ Qe roakyb purinted alE AL S BB Hapy, atomy,
substitfiealR4Sy 126t 1 5ARy 12 bebstibtyd cydlbﬁkjsll,l bgdloaliteayl, subistituted
I's sonetines referre erel.n as
cyclogkamyArsRE YR AT cReTOrG BSOS Rer hitgeyelic, and

substlﬁﬁéd"ﬂetel‘otc sic 48 J9RRBhed Rabinti t her RA8 or R4A9 is
hydr ogen %ut not both. \Wen referring to a

dkauhsb? fdth@do theliiolp Nk, | S meant that nei ther R4S
nor R49 are hydrogen. "Am nocarbonyl” refers to the

gkQupstithePaNRRORR fershie fit Jrofh aR**RE’ waee R and R* st

i ndependently sel ected fromthe roup con Qg(
independently splectsr A th gropp copusing oEhydrogang eﬁfyf subdlitiled atly,
alkenﬁu Ql%hmé&glkehﬁe QlY(Iynyla Ellﬂiéﬂi’dted m@m Eugll esihbabwdwdryl cycloalkyl,

, Substituted ary coa substitute

substltqted exdleglkyl, éy@p@lgpwénwbs Blms%ffx y(l;»mt‘?faﬂ%rwbsmuted
e 0 I et I,
eSO 5 B r 80 P v
-SOz-alenydne8 Pyrsubstituted alkenyl -S0,-cycloalkyl, -SO,-substituted cylcoalkyl,
-SO»-cycloalkenyl, -SO,-substituted cylcoalkenyl,-SOz-aryl, -SO»-substituted aryl,

-SO;-heteroaryl, -SO,-substituted heteroaryl, -SO,-heterocyclic, and -SOj-substituted

11
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joined together with the nitrogen bound thereto to

forma heterocyclic or substituted heterocyclic
w@e@ap7osamnd wherein al kyl, substituted al kyl, pCRE83006/047503

substituted al kenyl, alkynyl, substituted al kynyl,

cycl oal kyl, substituted cycl oal kyl, cycl oal kenyl

substituted 20 cycl oal kenyl, aryl, substituted aryl,

het eroaryl, substituted heteroaryl, heterocyclic, and

substltuted het erocyclic are as defined herein.

R I C T R X T b

bouncgtimrmo mﬁﬁn&t hetgroofclivy o sugetitutad hatéroc galitsgriolipf Bidvided that R*

e M T
alkengly ﬁlk@'ﬂklk )ﬂxbsti@ﬁte& Hﬁk?rhyi 'é?r@l@aﬂ?fp |sﬁ§4th¥ﬂed c%’l% kc?@lé'alkenyl

tituted cycl oal keny eroaryl, substi

SubstlﬂéFi FyeP3t Fenﬁe%r@} Ssehsitited apvldhetamosyls aibsted @tmh c
hetercﬁ&éh&‘%ﬁ%uﬁﬁguﬁa%e@%cﬁhg afPid Seldherdif) % 1RO (ﬁrogen

wit he nitrogen bound thereto to forma erocyc
and Roy lswﬁét the gulgituthd eatine grvpds gewetimesnirafembrb tochareial dey |

. alkyla?ﬁ‘i&%t i hdPR5agR 49 g.g-:l h?gy ltheI s%%?ﬁttu edueit.rﬁglf) | g%bsst etimes

substit ut tite
referl‘@@'tq hl%rbklﬁs digizzlagand eﬁ\ﬂhe,n rsfebsng tma wnﬁéhhsyauitexhhﬂnmw it is

mean { eitiy R3¢ 5{1 gqg hg&%'gen IBS{ 1% %rtl)[l the%Jlgrfsaf’ela}JHé ?o a disubstituted

teroary subst
arnmdaemmaymthacnaﬂe:ras‘* defo‘f?edehgdmgan 12 WD 2007/ 070556
PCT/ US2006/ 047503 " Ami nocar bonyl ami no" refers to the

gf @mnomum(l@ﬁa&aazshe phoape CROINREIRAY dhegeRand eﬂSkwe

o308 3 U O BT 2Bt bl s
alkenﬁll k\ylbstm&tb& elk}thyl Slllst?ﬁjfll, Euﬁm@htadl Ky, a1 Kéﬂ&k!ﬂltuted aryl, cycloa.lkyl,
sub(ﬁtl tu ary substituted ary

substiEYES GHIRYRY. ST NP e B SH PRIk ey i substituted

hetercaigis hét%tﬂc?ahé a6 ¥ GliDsMtied heterASCRE QA Wheresllﬁpsiddtkﬂl &k optionally
het eroary het er oc%ﬁl I‘i and substituted
BR

joinedlogethsk yethithe nitrgegn thesgio do Horrsa haﬁercpcorstw ensubstituted
heterdc?bf‘@ grc;uﬁg Eﬁcf'@hel‘é’h{ AxiNsu tftﬂt@@ alk h et lyg E’S%%Ftﬁtgtetdoalkenyl

form a erOCCIC or su stltute rou
alkynyly quipidted ﬁlkam(l/ pyclgalllsyi,|svmtmted|ckylpa1kyhlckremlkenyl substxtuted

cycloeﬁl&@é}l' %“gi es,qbﬁ Et% tit uf e& c1 o"ﬁ#ﬁﬁ{té& %ﬁ% lk%{]ﬂé(xjowchc and

substlgub@hettemcedh@gmlaeaileﬁee@fhﬁrrem yl, substltut ed" aryl
het eroaryl, 10 substituted het eroaryl het eroc cI iC,
arfdeigbthiodarhoan ! hesfers 6z thel groumr@(SANRAR S verrdiBr aml R are

e LCr e A VL S —

alkenylp qutiRtituted elkenyiepl&polgnsibstinstd alkenyl, ao) substiwtedtiyl, cycloalkyl,

s SRR RO, by ARy ot o e

hetercalrdy hgtlerocgtélyd ,and Uiﬂsdtitﬁtuﬂ héteﬁic}ylcllc aNe Whéfek&fo and R®! are optionally
ubs%lgt ut Eé gﬁ/cl oal lfqel_a substjtuted 15

joined {ogpther R e 19 Hergip de fort @ hetgracaplig py pubstituted

heterdtgtke 8exH| i wﬁé&énﬁzﬂl&ﬁlt istibtigcted aIkSH, &Jﬁrl Csubﬁﬁqteme%yl

o0 and R51 are optlonally oi ned to er with
alkynyl » SRRstHed alkyayk peslealkyh @ubstxtuted cyclo kyl, cycloalkenyl substltuted

cycloalkenyl, aryl, substituted aryl, heteroaryl, substituted heteroaryl, heterocyclic, and

substituted heterocyclic are as defined herein.
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forma heterocyclic or substituted heterocyclic group,

and wherein al kyl, substituted al kyl, al kenyl,
waaiwsnreses ed al kenyl, al kynyl, substituted al kpemis2006/047503

cycl oal kyl, substituted cycloal kyl, cycl oal kenyl,

substituted cycl oal kenyl, aryl, substituted. aryl,

heteroaryl, 20 substituted heteroaryl, heterocyclic,

and substituted heterocyclic are as defined herein.

Anlnocarbonyloxy refers to the group. - C>C(C»NR50R51

or OEGHEP YR e bl ERoun Ty LIRS Rt kSRS

hydro@blk vt alkydbk@RY andRBatd itntlé;ﬁdildahﬂiﬁ Bobcted H@Mﬂtﬂe group consisting of

hydm%%% A dﬂﬁ'ﬁ%@(ﬂ’ afketit ;?\S#lrjsgﬁ&tﬂ'ﬁtgﬁ k%gyﬁ rli figpstituted
alkynﬁl,l sy §1LHsﬁ€ht§d/£alyDQJylSl%Bﬂdyl shsﬁt&ﬁ&arc)(/bloaﬁwvs&ycwan&@hy?%ubsmuted

eteroaryl, het erocycl ic, and substitut ed het eroga/c iC

cycloglkgnyly beterqrey), sihgtimed laﬁt%foemﬂema]opyc 1, andhsebstigied heterocyclic,
and wietd R N dR Y fa?&@%h&ﬁ}l? FoihEetddlether Wil mAr Y RGN GhdrEto to

or substituted eterocyclic group, and wherein alky
form a hptsroqyglie gr amb@yxtutecbhmvch%gm; and whergirkalky), ; subsututed alkyl,

el Y5t IS5 U 5)
cycloalkyl cyslwbﬂqenyl,lsdzstlartyd PYcﬂuHeq:rodr arly}, SBbdiIEttlieﬁLanddheteroaryl
substxﬂgt §hoRLY: l H&%ﬁ{ ggl\fc’: la#uﬁ qui%g h%{ékf'g@ﬁh cﬁfodﬁfwgéxg%em

er ocyc are erern

8&@639%1@9& %st&gflé’g}/ FeP) ﬁpeﬁ%@swﬁ W R is

hydrogeil ec aléqyl fndRrt dnel ]@ﬂ‘ a.tqmndqlfmdsmlyl geleétedh ﬁ«bno@ergrmqi &otlsisting of
substi t.u ute

| k
v GRS e, R b 8 A
alkyngly atydabubstiruted ay toiytlot by, Cs)dbttil&teld}dyploﬁ}l@ll Afkcloaliyenyl, substituted

 cyclopbeRH ATTOr i PR RS betrod EBeb i 600 RtbhYE Briprevelic

and whetek RAferRl @%@@ﬂﬁﬁ@lﬁﬁﬁne@ td g@a@r With fhe inieshendRhd @uiereto to

th the nitrogen bound thereto to forma heterocyc
form %“Pe@mﬁ fig oF é%bst%?%ﬁ%fewmc givpandriergiealEyh S'awwed alkyl,
alkens‘-p Bﬁﬁgtituka@@nw Ialkya&k §ﬁ‘l¥§t1tut§&' aﬁiynwtcgéloahdw RWbstituted

{ , Substituted nyl, cycl oal , Substituted
cycloelw @xploylkenzl/ éwaﬁmééch 9ycloa§lw§th ayd, é@bstﬁy@ﬂ@wlkwynoaryl

substﬁ’ﬁ%li neR¥bali, htefckyRfiY land Qﬁﬁﬁg@égﬂeter&%ﬁk ot 8k fined herein.

heteroaryl; "heterocyclic, subst’i t ut ed

h L8] (2 4 51
roves et gyary, S8 gl ol QLT EOLON HEC

'mdepam@ntlwmawddé@mﬂye giobp @peﬁistﬁngmf lnsrdéogerm alkybonbstiuiedglkyl,

alkengf !S?%(s?{tgtt%gglkeﬁk lﬁ'yn\?fj Pﬁt&ét&#&&%@)n? laryt, %lb%ﬁ@(éd vl cycloalkyi

substigytgd cygleb&wl,mpledlkanyll, sulzsymtcxtbkc}lbalkera{lbmtﬁmmyémubsntuted
I C
I T L L

joinedatugietheb stith tht eitrdpehdoony teretoao domb e heteRi clo dr Rivkstiarted

0 onaII oi,ned t r.wth the nitrogen.boun
heterdiR g BR e} apd MRS RaE sttt r Ry B ceny,
alkynhke benssmwealaquiyn wpcloalks], wWabstitutedalylkldalkys Wysloalikehel] substituted
cycloglk(egyl aryl %gtltute%uatglt ilttlélt'o%.(rjylal Kbst1¥uted heteroaryl, heterocyclic, 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,
wa@eor/o7@sebsti tuted aryl, heteroaryl, substit utPdI/US2006/047503

heteroaryl, heterocyclic, and 20 substituted

het erocyclic are as defined herein.

"Am nosul fonyl am no" refers to the group

NR47SO2NR50R51 where R47 is hydrogen or al kyl and R5Q

and R51 are |ndependently selected fromthe group

ODBNGOl 2o AHEIAEBrou Bl S meES il S A are

indepeﬁﬁ&yd)yéelecﬂéd/ from e lgsdup conedtiag ysif hyd:yxghm,edlkyyﬂ substltuted alkyl,

ke P AL MR o B 1 St

substlth%ﬁ%'yﬁ gn Coycidiliceny Shbdtitbed cs}etoan&ﬁylg lhbiéroaaﬂd sth;ﬁtlﬁed
R51 are_optionall y j 0i ned toget

heteromm b sgRe Yidisnand RSO RRIem Gy HOA VBB gy AP R} 16 optionally
joined¥ Ll Wi %ﬁh%?&ﬁ!&h’ld%gfew& formch H@%Syéhcadﬂ%‘ﬁbstltuted

substituted al k substituted al ke

heteroeYdlyrgfbupwﬂswhqram@dksdl Sty bybalepy L, subied alkenyl
| |
alkynﬁy Aultd alk ?%ﬂe%?é F)yl %(alyt%teiﬁg%ﬁ wggléﬂgﬁ%éi@&l%&@( substituted

, substi stitut'ed
cycloaﬂeﬂnefl cay ly bubstictted aw,dndteroararh@ubdﬁgtthhﬂ@dmwbtmmw@hﬁcand

Substl‘BEﬂ?‘/‘t%’z‘Sggé"il?ﬁé}Sggﬁgﬁ Ratein” oTors Lo che group
=R 2050 L oRe * and R”!
Ry R Py T el Br0- SO R, B R g R are

he group consisting o
indepehxyldmd)g seiectad |fl}0|m tl&lglemp ¢Qnseiﬂingldf ydrogehkahyl, substituted alkyl,

alkenyleb% tl:l‘tgﬁggakf: S%}ég?)g{ sul%{;%lt%daeﬁgbﬁ 1 &S arylys EPQI %éﬁ)étlryl cycloalkyl,

substxﬁl‘fé‘d Salidalkyl, Syﬂbzﬂﬁéﬂsﬁlhylbstltﬁtﬁﬂsdybldﬂlﬁdlyt;yﬁt@@drkE sybstituted
het er oaryl , sub titute het er oar

het ef
heterogrd, heigrocy ¢lin: @n ﬁ%‘f%‘?‘&%‘}xg?t?’ff’cé{ﬁ‘d" #Fie?”é‘ e océﬂetsi"ea’rpémany

Jomedolﬁéétﬁ&aMt}i thé RitRREn boaR! thefetotd fbrh‘f@hétbidc@@l@cﬂmb@ibmﬂtuted
héreto to forma heterocycl i c_or substitut

 heteronselis groye) and whersin allrly swwr\é%alésvkﬁken@f&egbﬁtttuf@éadkenyl

alkynﬁ EYI%stmﬁuf g&gﬂl %&‘{Eﬁhkyy‘é@gstx%tg@ @yéloall@i lé?‘@l)éblkenyl substituted

tute cycl oal , Substit

cyclodymsdaarky|sub$13teteda«ry«!ehgrrroaedmnbﬁvw@hheteryw&é}%ﬁwchc and
substlﬁ.[t%:i het%%t&ﬁkhé g]{eeag d%hyi{id h&@fner oaryl, substituted

erocyc and 10 substltuted

%\?mgg #ong'lﬂﬁ%oa? fglt%f eNﬁ“S(ﬁ‘N’lis ORD yhérb' R"; is

arona car bocyclic group o
hydrogemm SkybarddiR > caand R awtlod@ehndvmtbgseée@¢ fom the ggoyrecagsisting of

o L, BRSSO Rty DR

alkyngl, @fE} shibsﬁ&ltﬂi aryl, 2ytlealkgk aﬂ‘ﬁdtitmed (eycloalkyl cycloalkenyl substituted

et SR b L Sl kel i i ey

and wheRR% mdaa Woﬁi@ﬁlly Eﬁlﬁé(ﬁfdgethea fsith the (nlltp@gelnﬂidundl thereto to
phenyl and gﬁ?hth "Substituted

form gpﬂang:,yghg, er sgﬁ.ltéd getgri%gflilc( SHOUR: 3 %{Lére{rgafllgyrfls SItxbostituted alkyl,

alkenPl, ShYRREY allkeh§l, 1kyBY), SRBLinRES ARG AP, Y:ydlohﬂty? substituted
substituents selected fromthe group consi st q
cycloalkyl, cycloalkenyl, substituted cycloalkenyl, aryl, substituted aryl, heteroaryl

substituted heteroaryl, heterocyclic, and substituted heterocyclic are as defined herein.
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of al kyl, substituted al kyl, al kenyl, substituted

al kenyl, al kynyl, substituted al kynyl, 20 al koxy,
waaiwsnreses ed al koxy, acyl, acyl am no, acyl oxy, PEURI®N6/047503

substituted am no, am nocarbonyl, am nothi ocarbonyl,

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

am nocar bonyl oxy, am nosul fonyl, am nosul f onyl oxy,

am nosul fonyl am no, am dino, .aryl, substituted aryl,

aryl oxy, substituted aryl oxy, arylthio, substituted

co P Ry B L T R e o e

ndepsudkﬁitllytsateetbdﬁﬁomyhé gﬁldp)donsmt;mg oﬂh)kdtbgw ,all@ﬂl%iibbﬁitﬂte@lcblkyl

alkengg t{;% egyf:%%%& ﬁét ?;{At%dg qastltuted aryl, cycloalkyl,
substitiited @y&lb@llkyl cyehvalikealk entydidutyd c§¢lb§kéﬁ)}lt Eéteroatayl substituted

R TS G (L S -
joined & g@the? SATHORY ,mtg@% MR ltherStelis tfbﬁﬂﬁ%@t&@éﬁil@%ﬁ')éhbsmuted

het er oar yl o ubstituted heteroaryl oxy,
heterpgyclie geaup afhesqmgtl%wbwm@d@tl@é; glk@wlosubstltuted alkenyl,

alkyn ELEbQ MG 'arkgln%}' %L%W%ué% tEet :cﬁlgf?ég%})l CCa/cloalkenyl substituted

et er ocyc
cyclon’éfﬁeyloelgyé,l sgatbstktutf:d ayb deterearyld suusﬁtumi n@textdawloﬁaﬁrocycnc and

B ERRSLR R IBIBREL L S, o ™
aI é}??%&g&r r&ers 1o J%éb %nstt [ uen“#’?a%bée}}éﬁ E5R %ffa"m 6to 14

ereln sai s ar
carbon@m;nnhavmg glsgle ringf(egs phenytiher xgnhq:pe etﬁhcmnyd:d rmgse(te% .

' h h
e 6L A o DGl B

2-benapydzokindne, ek g-bmhmm) ox(ﬁjb -Gsupaid ahuume) prowided that the
S as e

. e.substituted er . .
POmt-%gF{tttlt??e& lsraé?@ragowant! ﬁ%flba? gl Iéerél J aw‘fi gravpg ialudegphenyl
and naphttlef i ned herein: ""Substituted arylthlo refers to

the group -S-(substituted aryl), where substituted

argubbtiurd AP ireRes 19049l grougdwhichle Bbstinied Hith 1 & §,he

di val ent group -C(O - which is_equivalent to -CC=

preferaply; btk or mprenr sﬂbty 1 tp supsfitpents sxieyied froslathegro?xp consisting
of alky 6B fruted @R a?ozméénﬁiélﬁarsutu@éd alk&y! 0&1¥¥1%ﬁt ﬂbanfu@i«f{lﬁyﬁﬁ

groups - C(O O’substitute

f he
alkoxm@tbf@law KXY, aczi( @ma@ems @ryloxpcrrainResipstituted amino,
ammoccd‘(ft@ngt K%o&arl;ﬂy@ HE8boL C?Hﬁlﬁg}oa bitXfthiocarbonylamino,

O O-substitute
ammO%(l@)rmlwe pwanasplionyls am@(o@)@osylbsy,l mmesillﬁyl}'ﬂamﬂnbyzimMmO aryl,

substﬁ%%%%lh&?i&gam}wmta %r% 8’0 %1?}?&1 dli :s{éﬁ) é(r:l 3?1'1? ec%){bdxyl

carboxy) €3§¢D; (vathexyl ¢sten)aminemg Cbarb(:@(}@e@eéumtqyanld) exycloalkyl substituted

eyclodRyERFSEH ol FURMB B Pl R MR s prited

cycloalﬂ(b@tlmybl ckydlqalkﬁﬁllksdbsuﬁlﬂetﬂ%ycldﬂlé&hyl;y:@fbmmeﬁ&lolxy, substituted
al ken i ary
eyelogiEilpeycatioatsPyiine: evbshiyrd Cxdeuklivie Bbpisimneyistitued

guanidino, halo, hydroxy, heteroaryl, substltuted heteroaryl, heteroaryloxy, substituted

heteroaryloxy, heteroarylthio, substituted heteroarylthio, heterocyclic, substituted
heterocyclic, heterocyclyloxy, substituted heterocyclyloxy, heterocyclylthio, substituted
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20 heterocyclic, and substituted heterocyclic are as
defined herein. "(Carboxyl ester)am no" refers to the
wW@e@ap70sBiRA7C( O) O al kyl, -NR47C( O O subst i t ut rCT/Eb2096/047503

-NR4A7C( O O al kenyl, -NR4A7C(O) O substituted al kenyl,

NR4A7C( O O al kynyl, NR4A7C(O) O substituted al kynyl,
NRA7C(O) O aryl, -NR4A7C(O O substituted aryl,
-NR47C( O O cycl oal kyl, NW7C(O O -substituted 25
cycl oal kyl, -NR47C(O) O cycl oal kenyl

heteroﬁgféé%%é%%%asﬁly %t%i}%?%&‘ Hygt ted tSlllJlt or(ljyloxy, thioacyl, thiol,

alkyltHiet axicabstituted MMyTtB@@)VﬂadlemaautyﬂistlmentsalMas defined herein.
-NR47C(O) O substituted heterocyclic wherein R47 is
afwallmQ,a” rhgetkr mghen graupd-Ovagyl ewherealrklyib as deffosdd len¢iedthat

. | | b k | I k |
mcludgqﬂ lég/t"f’ﬁt aé}l’f& R&}Fgg’é{/%}tde%a[p%}f : ms/ u bsta it ﬁ?gd

'b°9%%twf°éyeaeaf T R

aryl 1s&§yilaﬁn$tﬁlhe§i*émar yl, subst ituted heteroaryl,
het er ocycl i.c, and substitut ed heterocyclic are as
deAiyidib hrefees to the (gtauhSeptyl eshat o\l as défored Hepeihhe
group -OC(OOCalkyl, -OC(OO substituted alkyl,
- bt bR refeed (G @roupbS-(substiadted lakghywhere substituted

e RSB ™ (TSI L S
- O O o
%%ioe}@ SRtk pelent Bt B onhiehif frdientto E0)-
Cyceg é(zgny g@fqexg %2(? é&é&%% salts thereof.

het O subst
-he?gr&’B% SFGE eg\g ﬁ}‘/aéé"i’f‘ya?ﬁz?ﬂ regﬁb%%? gfsog‘gsa @t& -alkyl,
-C(O)@Léim@uiutedsamﬁ; Lct@)aiatatbhﬂnm(om Mﬁtute&ﬂ]hsﬁylt W @)0-alkynyl,

0. substijtuted c

COBprbemie AR SO Lol SO REHyEd sty 1COI0-cyeloalkyl,
-C(O){S)Uéh%%hﬁx%fé%/c%avﬁyl -dte) oL Sl ydikerSu bﬁ(owtsadsthaiear@aromkenyl

het erocyclic, and substituted heteroc clic are as

-C(O)@eh@tﬁ@mlh&(@i)ﬂ-subwam heterpagyd, {%Ob@réxe@%wlmmd
-C(O)D:s u%ﬁ Q@Jb}ﬁérocﬁﬁfce\ﬁ/ﬁeljeﬁl amegﬂ k&bsﬁwa a@c&pm ?f sﬁsgmn%d

on atons avi ng Si ng e Ccy clic
alkenyl; aigsnylnsibsdhmgl dlgyed, cytloalleld sulzsﬁalts% pYQioatlng cycloalkenyl

sosfE) o DTSR sy LA, P Moy,
heterocyc;llico laund yubstmuyat hetervyylic acerad defimed betey. .
"Cycl oal kenyl " refers to non-aromatic cyclic alkyl

gf‘((tq:bo:qﬂ eﬁﬁe@mn’ﬂnd’bref@s d:(atli@(groumﬂ’ékﬁ Q(eyOradkdi ngl e or
OB a5 R TN, 2 S PB BT e,
NR“of(o;@:amynw,ngmﬁsmmaummutea Slklysy] tNREWC(©)Otagl, kyl "
NR‘”ZZRS)O-su gt&t'u%eg ar)gl, %ﬁhﬁb%spé@cloaﬁke)fl,e -rl\ﬁ{ﬁe(a)d-)égbs?%u Xl
cycloalkyl, -NR*C(0)O-cycloalkenyl, -NR*'C(0)O-substituted cycloalkenyl, |
-NR*C(0)0-heteroaryl, -NR*'C(0)O-substituted heteroaryl, -NR*'C(0)O-heterocyclic,
and -NR*'C(0)Q-substituted hqterocyclic wherein R* is alkyl or hydrogen, and wherein
alkyl, substituted alkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl,
cycloalkyl, substituted cycloalkyl, cycloalkenyl, substituted cycloalkenyl, aryl, substituted
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cycl oal kenyl group having from1l to 5 or preferably 1
to 3 substituents selected fromthe group consisting
w@Ro0omms56 hi oxo, al kyl, substituted al kyl, al ke€iU$2006/047503
substituted al kenyl, al kynyl, substituted al kynyl,
al koxy, substituted al koxy, acyl, acylam no; acyl oxy,
am no, 25 substituted am no, am nocarbonyl,
am not hi ocar bonyl , am nocar bonyl am no,
am not hi ocar bonyl am no, am nocar bonyl oxy,
aryl, h&@d&@ﬁuga&w&wd RETLAAQRH! ﬁaeabkgwo anaegmi%ﬂké H%k t% cas
am di'no, aryl, substituted aryi, aryloxy, stitut %r
defineihgiieiney. arylthio, substituted aryl thio, carboxyl,
car boxyl ester, (carboxyl ester)am no, (carboxy

S¥Carbozy estedpaiaetery ol thalekgun - Qt)Otalded Q—)Q(D)@I—qubtltuted

L Y

-0- C(Q mmmg |a1kywbsomm)waqymo}mme@wubsum&d\wﬂ

o-cGRRHSERR, EECl R S BB B,

-O- C(cs)mstwﬂumed cyaysslﬂceﬂylk&md(ﬂ)oohetemﬁu mmo;(owks&bstttuiead
eroaryl, substitu

heteroffgf gPERIIO- PR P -CLASTE biicbiad Reer iy Mbgysin ksl

substitiRet elleal akédi Osubstiitdd d1liéBd, alkehRr Q%MMJH dlkynyl, cycloalkyl,
het er ocyclic, substituted heteroc clic,

substitpier ey gloplo) cyelpalkenil subsiitaigd Gyﬂéﬁl&%ﬂy ayjs|sykspituted aryl,
heterozh’?ﬁ Q0BG G U HelirSary B u@é}déyuh@ dad@l%@é@t‘ﬁié?l'ﬁé'tér@éﬁhc Rkd §Ldefined

substituted” "sul fonyl,” substituted sul fonyl oxy,
hereiny oacyl thiol, alkylthio, and substituted alkylthio,
wher ei n said substituents are as defined hereln
‘é@@me refprsonyhe gwppr€N o - 0- cycl oal kyl . " Substi t ut ed
IoaIkon refers to -O (substituted cycloal kyl).
1 yebsyak s mérsttn.caclm élikar} g0 oSl et soms g

single oﬁ"n‘{ﬁﬁgp}lﬁ ‘d??ft ﬁﬂ%ﬂ eny bElﬁE 4 Santd%p{r§ r&%légg‘ttefntsu%g(gmples

of Smtab)e cydbalilyk gropps mbﬁubsfqrtlustexmbec ydamaitkle ny¢lopppyk teclsbutyl,

sub t| tuted cycl oal kenyl ). "Cycl oal kenyl t hi o"
CydoP&%?éaggt ycloalkenyl 15 "Substi tuted

cgcgzjrlge 6 gelf‘érg tcbl:}gf% Igf mét?c cy% 1& aﬂ(b tgrélﬁntgegfrg&b3 to 10 carbon
atoms havig sidg)d\bi2multiplbeydlit u‘irgsl agdéhmvnhgnam leasdrersC+0< ring
- NR5 53 ere e 53, nde endentl
unsatuiz 08 20K PV EARY BT BUb SEoHe, CoTng e WGUREGRR, ol k!
RISl s AR E R g g 2 vetotiot o
cycloa&egﬁﬁ group agvﬁgd}mﬂll kyls, or&ﬁefgﬁ}tﬂy 0%% Glsubstitass ﬁlectehd grom the -
itute t eroc i c,an che
group GRRERHOBATONO, G Bletb SHPRIBEE A IsoAked. SRruhaalgenyL
alkynyj Gubstituteagak i, alkdy, bltestibtbd aDRy Py hel RBTIRS, Ak Rxy, amino,
form g heterocygllc or, substituted heterocycllc group,

substitigied @mee. aECcaPoRd aapinoiuorasiony, grginocarbonylamino,

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,
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hydr ogen, and wherein said substituents are as defi ned

herein. "Hal 0" or "hal ogen" refers to fluoro, chloro,
whe@no7@sel | odo and preferably is 25 fluoro oPCT/OBZNG047503

"Hal oal kyl " refers to al kyl groups substituted with 1

to5 1to 3, or 1to 2 halo groups, wherein alkyl

and halo are as defined herein. 18 WD 2007/ 070556

PCT/ US2006/ 047503 " Hal oal koxy" refers to al koxy

groups substituted with 1 to 5 1to 3, or | to 2 halo

cycloaﬂt&ﬂjﬂ@ﬁy, %ﬁﬂiﬁltéa c&ﬁﬂ‘l&z’en? fyh & QoRAkEnhisl estlbﬁﬂgteher ein.
roxy" or " ! ers to the grou

eycloalkEpy BT a gy ding) BPS s anican (AL, Gy B oheteroglasubgtituted
heteroal‘Ql ‘B@fe?&ﬂy@k? NRubRfithted ﬁé%et%axf‘ﬁoﬂﬁ helPGHrO K0S le%ﬁﬁg&l

from the group p consjsting of oXygen, nitrogen an
heteroarylthigy hWBl:q(ib'ﬂllQ, ﬁ@bstktuwg hesnegychiet lmt@apyqulgxmm@smated

hetero%}sﬁ %{ %efégb Se d’ s%b&lmte?%{ekgbwayalﬂ{mfﬁ)i{rxl 2)50?[[1 substituted
sulfon)tlemd:@tltut@hyllfommtye thioadyd thiohddkdddo s andgmbstitytedralkyityo,

gnt.ai n a heteroat om provi ded
.Wherelﬁ altd eltblgl %qi?nggﬁl,%m is through an at om of

tltec?o t Q,re%%%ggaq}éyf]%g gmfln one enbodi nent,

rog ur ring aton(s) of t he

e Y
mﬁﬁwa‘frﬁyh}ﬁ%’ef %ﬁr ‘?8'-%-%&8 gl%ﬁ" s include pyri d| nyI :

and furanyl

"
EAEH %@ﬁ%ﬁfh § f bl kit e
10 obcoRh R BLELERL Yydodifefisubst 1 Luents selecte

const S I ng of” the same group of

Stﬁ?ﬁ%ﬁtﬁﬁe@ y%lo ?lzelnn odx fre erss H)bigg uzatrsg gl;cei/c{ é/yclcg'l lBenty )t ut ed

er oary S

yecﬁc%"i‘k Ytﬁy‘)”rr%é% §0 tsof)f? LQYP - O (substi tuted

eroar roar refers to the group

th%eu'%Sé%a%af e it feandiss= o
oY iTers b ane éf%iﬁiﬁi‘ﬂ(‘fmﬂ% ated o partially
t .10
B e
indepesdéraht siectadfroththe graypconsisting bf hgdrogemiatkydgebstituted alkyl,

aryh SRR PR R et o Rl GAP G R A Ge Bato

hetero@mﬁcﬁmhd @;&tlﬂ@ec‘ﬁh’éiéﬁﬁﬁcéld emdftflmeflef; rg'w@:)ﬁ&&l@amm Qden186n
e 25 rings .can_ be.cycl oa a
guaniding BTBEF FIOF BRF QRERE RGO HEORER it wish the piteoRim hpundsthereto to

form atHetRU&ftlicdrRAPstaiiRiRktcfodyci grdlfﬂ) 9ftﬁnmdt A8edst ohd R is not
nitrogen and/ qr sul fur aton(s) of "t
hydrogen, and wherein said substituents are as deﬁned hereln

“Halo” or “halogen” refers to fluoro, chloro, bromo and iodo and preferably is

fluoro or chloro.

“Haloalkyl” refers to alkyl groups substituted with 1 t0 5, 1 to 3, or 1 to 2 halo

groups, wherein alkyl and halo are as defined herein.
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heterocyclic group are optionally oxidized to provide
for the N-oxide, sulfinyl, or sulfonyl noieties. 19
wOBD020086070556 PCT/ US2006/ 047503 " Subst i t ut ePICT/US2006/047503

heterocyclic" or "substituted heterocycl oal kyl " or

"substituted heterocyclyl" refers to heterocyclyl

groups that are substituted with from1 to 5 or

preferably 1 to 3 of the sane substituents as defined

for substituted cycloal kyl. "Heterocyclyloxy" refers

t . v .l

ot B R Ler 10 PP B pOatr R S VI L 10 3 rd fo 2 hato
groups; aherede glkpky and hajst are@s defiped hirein. ref ers to the group

-S-heterocycyl. "Substituted heterocyclylthio" refers

t Hydrexyyr eihyds»dtisfeistta tlaigioope@bbycyl ). Exanpl es

of heterocycle and heteroaryls include, but are not

| ‘TH¢terogryl drefarsdo iagi anematipgroup| of franmil dad 6lcerbomatameked 1 to 4

i.qi ' yridin ri.dazi ne .

heterofbbls 3biEred B Bron oM St MG BEPER s sutfor within the
ring. Suvtidwtiregrypgraupe canjbaviod singleaing @oupyradinyleor furyl) or multiple

ui.nol i ne, . hal azi ne apht pyr.i di ne, . :
conderifh gk e Rt BF PRt ot PR PRiE i fFindepagd rings may or
may nétdidmanktc and/af bontaiiea héibath brdviddiethathe ipdiftef attachment is
henant E’?ﬁ‘l&la{}e i.sqQt hi azo| e, phenazine, isoxazole,

througligay BAEHEMRISEoMEEIOR; da 9B FtPRAiment, the nitrogen and/or
the sullfiffi ri{fZbin(§) ofRhPBétefiane, groiP BfedpitidBally B@iZedQ0 provide for the
w&ﬂépa"”Kgf’ 1, 2,3, 4-tetrahydroi soquinoline, L

N-oxide (g 0. yultipeh grrwiund giaisiss dpsierred hetsrearylynglude pyridinyl,
pyrrolyNirdg Bl fidpheny NP REARY1. benzo[ b] t hi ophene,

mor phol i nyl, t |onDrphoY|nyI (also referred to as

t R SRR dtEhbhoyl” Fefers to BeR¥OUI ABRHOHAL 4:3%ubstituted with from 1-

pi peridinyl, pyrrolidine, and " tetrahydrofuranyl.

to 5, prafrably-1 toet, @F snarg preferabln i o 2 mabstituenti seleqted fpm the growp
. = r..(=0- " onl " 'spiro
consishBF &S erdidol sutlerly APRKE RASHInucl 5P 01, 5

t‘%&&oﬁaﬂ&%ﬂ’(ﬁé}ﬁo t@%ﬁ?ﬁggyd oal kyl ring with a

Spi ro uni on e uni on by a single atom which

| S5y hBere Het&%ﬁﬁ@&m o fe %rgﬁp [d.){t??@ns)ei]ﬁﬁeg é?tgfr%lﬁlg.ed

by the. followng structure: "Su

t‘k}?etgljo&fvcl)ﬁ » SFGYRo ﬂgs%%-g%f%g}?g%lt uted sul fonyl"

refers the group 2-substituted ~

akdiipktitutedI4eBhKAMID refer %6 ﬁl@ﬁgﬂéﬁ t%fﬁgxgg{itéﬁa?‘ﬂetefaaw.

- S02- cycl oal kyl ;" -SO2- substit

2 b4 7 o »
e .

saturatedop partipHy isttyrated,drufp not aromatic, group having from 1 to 10 ring carbon
atoms and from 1 to 4 ring heteroatoms selected from the group consisting of nitrogen,

sulfur, or oxygen. I-Ietei'dcycle encompasses single ring or multiple condensed rinés,
including fused bridged and spiro ring systems. In fused ring systems, one or more the‘
rings can be cycloalkyl, aryl, or heteroaryl provided that the point of attachment is through
a non-aromatic ring. In one embodiment, the nitrogen and/or sulfur atom(s) of the
heterocyclic group are optionally oxidized to provide for the N-oxide, sulfinyl, or sulfonyl

moieties.
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-S02-heteroaryl, -S02-substituted heteroaryl,
- S02- heterocyclic, -S02-substituted heterocyclic,
wob@reressal kyl, substituted al kyl, al kenyl, subPST/US20€0147503
al kenyl , al kynyl, substituted al kynyl, cycl oal kyl,
substituted cycl oal kyl, cycl oal kenyl, substituted 5
cycl oal kenyl, aryl, substituted aryl, heteroaryl,
substituted heteroaryl, heterocyclic, and substituted
heterocyclic are as defined herein. Substituted

S“éJb@Fﬁngegz lﬁléiéfdéf‘cim@ro?“"eé sg&'&l%d Fléterd@&f&ﬁky?@r “substifuted

phe . 4-met h y heny 2. "Substit
heteroeyglylg mefeesdp’ heﬁe@p@fcéyltgyop}pﬁethgt@'ggubmd avlﬂyfrom 1 to 5 or

2Ll T ot o RGP s
St S P 0l o ken
I © S e r%fs@?:’tﬁé”g*aéé O it perocynd
subsgrl %zggg‘h{é’ﬁg‘l%rmt‘ﬁﬁggw ISCh st [ ?‘5{ gdalalk)lélenyl .
SR cyc#agﬁ%eny PP S GRS

aﬁ?@m Y Bfﬁét& ge%}ilh’ete'?@ %qgélﬁhe ?.&&Qﬁtl‘l‘n&lllgdelg leetxdme

heter ary roc clic, substitu eterocytli
pyrrolanmlwolﬁepymdlehpmdme, pyrmne,ep}yimldnwt pysdddzing, ivedolizine,

10 isoindaegféﬁé}e?&%?omdoq %Qd?z%l d)u!-]rnébcg %101&1%3 1soquu¥ohn%( Sl)unohne

phthaladuhq,nmbhtﬁ@ﬁ)y-ndlm Iqstnokahmj qaiﬂa;mlp‘xe, @(rﬁ))llne, pteridine, carbazole,

carbolﬁr%} ]gal ké’kﬂ;‘%ﬁg}‘d SUb tﬁmﬁgg&y 1s8 5%9%21@( §oxazole

phenoRdzihe, @h&)othxaﬁimbﬁimiﬁhﬁ:cﬂdilﬂé,)ﬂm&(zSDme ﬂﬂ;ﬁrﬁﬁﬁl@/ﬂeﬁ(ﬂﬁﬁé indoline,

supst het er oary/ - e erocyclic-
hthalgmﬁleshééf el diotiogy ,@Fﬁg EW[Q]%?P erie,

15 thiazoRyBShdolidiRd iabihéne, BB Eﬂ{hloﬁﬂéﬁét mt)#ﬂh%ﬁnﬁi Il&ﬁﬁh‘lbrphohnyl (also
afkynyl substituted al Kcloalkyl subst’i t ut ed

referreghte]ag 1Rylprphs>y@VBal,|lechy¥0thsqmp elimd gpipgridiagl, pyrplidine, and

tetrah rghnmgybstltuted aryl, heteroaryl, substituted
etero heterocycllc and substituted heterocyclic

ﬁﬁuﬁﬁlgﬁﬁgﬁﬁﬂe ShRIFING, 25 "Thiol " refers to the group
Thlocarbonyl reférs to the dlvalent group

G re\fé}g@@mesat&ﬁt{%glo@m%o -Q(=S)-. "Thioxo'

refers to the ato kyl t hi o" refers to the

20 | gf@Mﬁm ﬁ‘orhl?é Kterhs® r@fﬂéj%f di08EnNSLBE Broups from 3
ubstltute kyl refers to the group
to 10 ca@c(rsﬁsglsulnaumca cafcmﬂ;ylm with a spiyo siinsy (the perign 4omwyad by a
single S%lﬁ USZ&%%? gg%)S ! ?% ?neem Se%%?;?l{e%:@g@? gs g’Fee lé%er(rieby fhe

ﬁﬂkwwagsmnm@econpounds that differ in the chirality of
one or nore stereocenters. Stereoisoners include
enanti oners and di ast er eoner

N

25 “Sulfonyl” fefers to the divalent group -S(O),-.

“Substituted sulfonyl” refers to the group -SO,-alkyl, -SO,-substituted alkyl,
-S0,-alkenyl, -SO,-substituted alkenyl, -SO»-cycloalkyl, -SO,-substituted cylcoalkyl,
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"Tautoner" refer to alternate fornms of a conpound t hat
differ in the position of a proton, such as enol -keto
w@pa7ionisee- enam ne tautomers, or the tautoneriBCT/U82086/047503

of 5 heteroaryl groups containing a ring atom attached

to both a ring -NH nmoiety and a ring =N noiety such

as pyrazoles, imdazoles, benzim dazoles, triazoles,

and tetrazoles. "Prodrug" refers to art recogni zed

nodi fications to one or nore functional groups which
-S0,-dydlvatiiehl-S Ok, QUBitakE cYRboalReh)Z eshi- erY'-SeozIsﬁbgchgtéu‘%?yﬁ

corrpound of this invention or an active fmreta

-SOx-hefrzparat. -S cSHbqstE}H@mb@FﬁaPalg} o8Ps-hatesoayelie, -ISﬁhv&ubsmtutdde
hetero&dlic1hbRSGh Bty SuBSithted ﬂngwsalfcé}{all %%Ergﬁ&i’éd aqug'{ﬁ

substitution, “ésters o

SUbStltW@rf\ékYn}dnfé’C&aﬂmdr substitutdseoystaadierl: cyviatiionyl, S@bﬂmlﬂ&d
bst ted
a0, BESIONL 00 B, BN 2SR 'fglﬁéwcgwd

substituied hatérecydliéaire emtléﬁrreelﬂmr&nt Sulrmmwdl sulfoi] inthded @Foups such as
Phar maceutical |y
methypg éptpg%?)g §sszﬁ t ﬁﬁe@m Iﬁ'ﬁgr Bceutically accept abl e

h salt d d f
S5 g B B B R A R
alkyl, J080galkenyh eOS(]z-sabsiltuﬁ&dlaudﬁyl b@S@BYEyBloaBYAMDISO Lflb¥tituted

estcoa s KR P S D PRt €S EmERine 2

-osozmsmutwmtyl oosbzthetersﬁlyl SOYO,OfubdtitufedHetdrfatygani c
such hydr ochl ori de, _hydrobroni de, "tartrate,

-Osozﬁﬁévpaww’ a@épatsébSt%qeé Feterogyiglic oxherameal ke aubstinied a!r'lml
alkenyV\&ubtithied20k8HS, alky: @Bﬁ’cﬁ'ﬁte‘afall?yt}%ﬂ r@%ﬁkﬂl&ﬁ alub tltuted

Acceptable Salts” 2002), Verlag "veti ca

°Y°1°%ﬂ:§ycklﬂlie@wl saitityied |°a alkepyl, atyl,esubétuiytedearﬂl ben@mmln
substltﬁ{ed%?é'raﬁg? etz glychd! ﬁrﬁtﬁ%lbts{?t%'té' e% ﬁ?}ééh% ¢ as defined herein.

prepar at and "US€. era eu

SRRy Srad 1S IRURby fd}@gg'éﬁkﬁ Q:(SSF? &quﬁnﬁ&? Sl 1-8dsy.-,

di sordér or di sease.

alkeny-(C(8)ht srhstituted alkenils@(@s allynal-g48)- emtbsnwt@raikml-ﬂ(s)-

f t
cycloaﬂ{')\/?ﬁﬁg g@éstt m;cecgg @eﬁﬁyl égﬁ; o&%yoragiengldbg%r a@l% I%Eetdorrs
cycloabcbnYh@(Sﬂ-saab@(SE)swbaﬂlllutndt arpgC($)e, ltitroaryd-OY8)- asuREhited
S T T NN FCE AR ——
substlttlﬂedlaﬁqfaalkbmﬂusl&;stfﬁﬁltaidﬂikén}ﬂuﬂmll Mtlﬂt&ﬁl dlk’in})yl cycloalkyl,

n erein are arrived, at nam ng
s S RSB A e Bt S g
heteroatl, 3(Bstit0ié0 eterfieyl, HER KL A4, A AZubRtutcdfhetdb 3B lare as defined

functionality toward the poi nt of attachnment. For

herein ‘exanpl e, the substituent "aryl al kyl oxycarbonyl "
r, ergt t he, group ryl)-(alkyl)-OC(O-. It is
u%’é BStPHQ? SFYP] ?I substituted groups defined
ahove, pers arrived.at

b
ocar refers to the divalent gr¥>up -C(S)- which is equivalent to -C(=S)-.
“Thioxo” refers to the atom (=S).
“Alkylthio” refers to the group -S-alkyl wherein alkyl is as defined herein.

“Substituted alkylthio” refers to the group -S-(substituted alkyl) wherein
substituted alkyl is as defined herein.
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defining substituents with further substituents to
t hensel ves (e.g., substituted aryl having a 5
wGeaimgnTesed ed aryl group as a substituent whi chP@BUS2006/047503
itself substituted with a substituted aryl group
which is further substituted by a substituted aryl
group etc.) are not intended for inclusion herein. In
such cases, the maxi num nunber of such substitutions
is three. For exanple, serial substitutions:of
@f&%&fs&ﬂfe?do@*s\fére&%&%%” Vefehtd A RE tﬁdt%ﬂféﬁlhttﬁéichlrahty of
~ aryl  groups are limted to -substituted

one ot NIy Bw(mmstqr% uBleeeoasopners inghide engniemgrsyand digstercomers.
Simlarly, i s understood that the above definitjons
‘Traatoroer”] rnfeérﬁ@ ellemateifaansgka compeyns that giffer in the position of a

proton, BSatsle‘hH kgf% %t Lg'ﬁﬁﬂ éna{n%ng 'tautgt‘f'&%}/ Br ﬁl‘étiﬁ'ﬁtbﬁlléh@ Fohd &F 5

Uoro groups | mperm ssi bl e substitution
heteroanyhftoempn soatammg klringradem attachedegodioth & gz NH-gnpictyane a ring

SRS PR I gl
Ili; a.l’e'.} rI £Y epof: %:9 nﬁeocgggzg% gléfdﬁib%tﬁg%ﬁs ﬂf‘&e@é&%"ﬁx&%ﬂ%ﬁ ]groups

which fhncti@nuhg.mpu are metabolizad3nare teaxrhvmn aeggexmgm oy this invention

oranacagle%? IGQ%W?or}e(%!rg%Erb .ons Stl %ﬁekoxy{{éﬂc%l‘ﬁﬂhem

includi édy@éiiouﬂsﬂbr hidrot{l amdydr aﬁrﬁﬂg 61)bmlt1h¢)dn, e€6rsid¥ mond-, &0 and

Cl) al koxy, acyl CI- al koxy, with the SO

- phosplen PRI onRSY Exk BEIPR FEBATTCHAEP RS BRLE P goirted

to an alk&bn adubSith&dRIRo:SY Ghiatyleky bk bEItMEE Biloky ok dndatke like.
used wth respect to RZ and R3 neans acyclic, straight

8P atidiBREER Ao GhahMaRakl lind st HuhueR tand havitgndn@ammals.
speci fi ed nunber of carbon atons and i ncludes, for

ﬁf‘ﬁﬁﬁia@euﬁ@l Ya{cce[ﬁhm lsalt Dfdf@'}! ko phﬁindceuﬁc&ﬂlwmcﬁmhble salts of a
ex me

25 thg propyl.,. . .
compomdraiiprip e dmedaﬁr%tmxﬂr@tmf reonioipI3 AT ERYF GEBRICT 100
well kng%/ 16(?1?9 /agéﬁi_’&gd o, WSIH &F ex@iﬁﬁ)@é(bfnl asodigAdpdthdsium, calcium,

neans an al k group W th the
magnesumil. mmmlmnm;% teprpallslapunonivmrand whes fagmolseyls copiaiRh2

basic ﬁ‘bnr ggnﬁr@' l‘laﬁf:s gar}]% 8f in® oids, @ﬁ&hé’é(ﬂydrséﬂwfi&e,

oxy Oxy, butoxy and
hydrobrcﬁlnﬁlel iayﬂrﬂbhm.wlaﬂntmemm rﬁaiyaibwdlmalatgﬁsea Stahlignd fVermuth,

s TP %oﬁgh?%a%%%aﬁ%%ﬁfﬁ ERaLTNoE, v

Chlmldar]@étu,dé&,lc}f Swiezealend, gfor an extensive dlscussmn of pharmaceutical salts,

their selection, preparation, and use.

“Therapeutically effective amount” is an amount sufficient to treat a specified

disorder or disease.

“Treat” or “Treating” or “treatment” of a disease in a patient refers to 1)

prevénting the disease from occurring in a patient that is predisposed or does not yet

* display symptoms of the disease; 2) inhibiting the disease or arresting its development; or

3) ameliorating or causing regression of the disease.

Unless indicated otherwise, the nomenclature of substituents that are not explicitly

defined herein are arrived at by naming the terminal portion of the functionality followed
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cycl opropyl, cyclobutyl, cyclopentyl, cyclohexyl,
cycl oheptyl and Spiro cyclic groups such as
W@ pioroopsd opr opyl and spirocycl obutyl ; wher ei nPCHD$1006/047503
as used with respect to R2 and R3 neans an aromatic
noi ety containing the indicated nunber of carbon
atons, such as, but not limted to phenyl, 10 indanyl
or naphthyl; wherein "C6_10 aryl" as used with respect
to R2 and R3 nmeans an aronmatic noi ety having from six

by the h@ab &N FEAERMAIAT RRFardVRlebinEE B8 chledtN & dr @kBnple, the substituent
monocyclic or Bicyclic ‘structure and include those

“arylalyloxy¢arbemd” wpfers WBP erurapd-{akdSCHASwWn to t hose
skilled in the art, e. g., halogen, hydroxy, carboxy,

daisendgrstoed thapin all bulsticuted exoupe giveed abmvei polyperarAged at by
w5, TS ALY A B v

substltateklyilrﬁhgrﬁupl as a ghkstitsert wdnielnisdseisdbstititgt with a substituted aryl

roun AR UGS B o RIS o ARSI o

inclusién h2reimniiesueth dakesy the makiatuan acybees! sucH sbbstitotodsds ddee. For

N T o L £ R —

‘groups 416 lindled té--dubstid@iedangsadtifutaksryl)-supstituted arpl] syst ens

(both rings share an adjacent pair of atomns)
COiRtiRirlY, ftds uh@eRstivd that theaovikele@inithingbe A6d iathded fo wolude

, njtr gen gen and sul fur; ete bot I ngs of
impermisgibifo w%r@aét@@% (gier-ymsth grfé% %0 grpiips). Such
1mperxﬁis§ib@sg§ibsﬁﬂﬁlon Hs d?@%ﬂ%bﬁ/ﬁ&o @ﬁ@ﬂﬁll%ﬁrﬂ%@n.

optionally oxidized; wherein the bicyclic heterocycle

MRe ERRpSIHstdISe1bRIdaHh FROTDBD40N 4gm=a@d w:@tztmomm gssz él%chot
wherein the heterocycles include . t hose subst i

intendggl {chbe ipsluder 18 daapresent Arenkiapnw @ 809%’%3 Lkend 8‘60|2904/ 014852
relate {J},nglg d9Rad tﬁ@ H}_\? r i ng carbon atons; and wherein

|c heCer oC as used with respect to R2
and RB |ncludes 5-7 nenbered gaturated, partially
saturated or fully unsaturateg ring system containing
in the ring fromone tg,fouryheteroatonms selected
from ni trogen, oxygen and 8 .ur, wherein the 30
sul fur and nitrogen heterqgato may be optionally
. oxidi zed; and include thoSe nocyclic heterocycles

substituted with typical subs#ituents known to those
skilled in the art. 24 WD 2007/ 070556

whereleT) Usp006/ 047503  Accordingly, the present invention

DRQ 4hdiRS afe eqptiiadestndéntioselackal fromh, the gedgr @.ﬂisfsdﬁg bf C1.¢alkyl,
Ciy cx@? l%;gc(, IMWIE%#}; I %ﬂa’! | loxy?ﬁ%t 6| 106a1§y (&1 6t) ﬁ(ry?oés 10 aryl
(C1.6) alkoxy, acyl (Cr.6) alkoxy, with the proviso that one of R; or R3 can be a bond
wherein R and Rj are joined to form a cyclic structure;

wherein “alkyl” as used with respect to R; and R3 means acyclic, straight or

branched chain alkyl substituents having the specified number of carbon atoms and
includes, for example, methyl, ethyl, propyl, butyl, tert-butyl, hexyl, 1-methylethyl,
1-methylpropyl, 2-methypropyl, 1,1-dimethylethyl;
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Rl (1) wherein: 5 Ais a 6-nmenbered aromatic ring
wherein 1 to 3 ring carbon atons are optionally
w0 ep7atsss by nitrogen, wherein each nitrogen iBCT/US2006/047503

optionally oxidized, and wherein A may be optionally
fused to a 5 or 6 nenbered- aryl, substituted aryl,
heteroaryl, substituted heteroaryl, heterocycle, or
substituted heterocycle to forma 9 or 10 nenbered
bicyclic ring; 10 each R2 is independently sel ected

f&)&é}}ﬁlhﬁ}]ﬁ)&giﬂ Fs QORBWith rBelf toqgka)ﬂd’ Rgsr'ﬂ@ﬂs' Mlﬁﬁl group with the

, Substituted al Kenyl, al kyny
indicatgd bgmbcm%@rmxkgmms atigFhasktp anqutygen m@reancbmsb;éps for example,

meto o RO R iy SO o,
anhmemhicgdaalkgﬁyamedmnt}amspm &0 Boaydl Bx yneans a cycloalkyl
nosul osul.f on
substltaqﬂt &Pﬂtgmnég e 1ng1j>8nteg ntlﬁlitbeea F?fl $én gro%gla(.)r?dj nfgﬂl& 81%} Q)?aimple
cyclopﬁdﬂg& tdybldb&@'l,&r}wﬂ@emyladiﬁdldﬂwm cyclbhéptylﬁmtbrﬂn‘cyd)tchn @roups such
;’?ox yl, rbox este (carboxyl ester)am no,
as SP“?%Y HERwA L aé‘ FBF?%X@Ob‘W{ano cycl oal kyl, substituted

Gy/Rdroml 1ayy1:’ a6 YiséDHith)rbapert to BLRRIR] Hibges ayabamkiyheisy,
cycl oal kyl thi o, substituted cycl oal kylthio
contanayg thsanRicated nunbasof .c@{hoa@twws &%ﬁw not fimited to phenyl,

indanyt ¥EhaRkAny| oxy, substituted cycl oal kenyl oxy,
cycl oal kenyl thio, substituted Sﬁ/cl oal kenyl t hi o,
gehered 1. 10 803 85 nsrdewith sesret ta Rz and| Ry mednsamaromatic moiety

havmé;ﬁ% rs?z?fcweg ﬁﬁ)oﬁ%&{lg Wﬁg{jmﬁ ¢be 'il?ﬂi'e)/#orm"b?ta%%é%ﬁaﬁr bicyclic

stitute et eroaryl ox eteroar?/thlo subsfti t ut ed
structune tud tm;h;detthoss sweh@rceﬂ:\yuh itypicad sbbstiteenteknown to those skilled in

e TR DY CPRIEL YLy USRS B, o

titute
d1a1kyhﬁtlﬁb d)alpalkyll t(th;; halmalkooxy, mn;ylsalbmoyd,L&Iémlks!@rrﬁmwlkylarmde

o AT S-S BA s, AR g ) i

s@herlietheidrosydlEe agi)%fkr&dns las‘tHem'g a@fusai yvht,h respect to Rz and R3

e R S it 87, BERREB bevetc htccyees

h%@feﬁ?m@&m 1Askobycleef dsnied Rehaiespdchto RhendRR lncludes 7-12
orientation, is selected fromthe group conS|st1n
membgradderd bigyclic.ting systgups (both vpgssipue an nt pags ol b

contam%om on@“fﬁ@r'hetergt%@‘%feg@dm nit%%'"bxygeﬁ%@ﬂaffur
whereir bpE EinEPOEHECSty oty IRy WpSANE G (vsinghpnitrogen and

sulﬁr%@% 5199\%)&0 8?%1}31\0;:(% Q’@@eresn C%II—IIS é)lcychﬁéleterocycle

may coald) M@ermtomsciednt: haboththLandswhezlelm thehefesocycles include

f th
those %?é'{r%%&/ a)ﬁlh 1§: ttltél'é#t's Gﬁtﬂ? l'tr sE pidéf({;:ﬁ é?g% éﬁﬁ on any of the
ring chmyodntamns aallkyl , subst i tut ed al kyI 5 cycl oal kyI and

Whekdih USR0Sy

cquaeltelg'xlcﬁles” as used with respect to R and Rj3 includes 5-7
membered saturated, partially saturated or fully unsaturated ring system containing in the
ring from one to four heteroatoms selected from pitrogen, oxygen and sulfur, wherein the
sulfur and nitrogen heteroatoms may be optionally oxidized; and include those monocyclic

heterocycles substituted with typical substituents known to those skilled in the art.
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T is straight chain C-C6 al kyl ene or Cl-C5

het er oal kyl ene and forns a 3-8 nenbered ring with V
w@pa7Mjoss6 and Ware both CH, or one of V or WPGT/ChkRoaecs7503

the other of Vor Wis N, Y is independently sel ected

fromthe group consisting of halo, oxo, hydroxy, and

10 al koxy; pis 0, 1, or 2; Zis selected fromthe

group consisting of C(O, C(S), and -S2-; R is

sel ected fromthe group consisting of. am no,

o CRElHpG R R e Blyfition pRAR 3Gl AFpute 0, o

stereolmrmromuydmers ompltmt:adxcallﬁ abedpeatdasalt therdolfoxy,
aryl oxy, aryl al koxy, -OR a, -CH2ORl a, and - OCH2R a;
and R(a is sel ected fron1Fhe g [r consi sting of
cycl oal kyl, substituted c a{cn het erocycl i c,
substituted het BE,0C CH a st uted aryl,

het eroaryl, an me t ted()hetfroaryl provi ded t hat

when A is phenyl, V i¥ CH and WIiR' N, t(['gen R2 is not

a substituted 20 het erocycl e having the structure R3

‘%’ CIEBAN /J Ojl~ wherein R2 and R3 are as defined
I A WG BORMEEFSBARnaid R WROIDL PP fing?Rfbon oMk gFedoptlonally
t t.he conpound i s not

replaced by DR SHEH) SARLAROEFD 5 Rtismrlly Asidizedapabaipbtein A may be
optlorﬂﬂl BNy 5 886 embered aryl substltuted Ciu'y theroar su stltuted

2-(4-1odo- phenylcarbanoy -pyrroli car
heteroaagyld hﬁt@ﬁ)gyp eeat wbstituted heterocycle to form a 9 or 10 membered bicyclic

ring; 2- (2, 4- Di net hyl - phenyl car banoyl ) - pyrroli di ne-1-carboxy
lic acid benzyl ester;

2 epch B iy indepepdenthesejécted Gamthe \erqyr caisisting of hlkydyrsobstjtuted

| I
el S sthg e R s Blvay subsiyisd vt lones st ation,
acyl, adylaminoj ebyb@ryz. ylh‘um@,tsabstltu%ﬁ aAn@BihGZ45b6yl, aminothiocarbonyl,

/0

aminds Sy e o, A PRy o mingy Fpinoctshomyve o ineReiond
aminoanfonyloky, mnds&ﬁmmdmme,sirﬁfdmo aryl, substituted aryl, arylox?r
SubStlﬁ}té% Wlﬁ?‘)ﬁyng%y éﬁl%;%/tute GﬂPg ! garb ox(;l)l( ocalpl%/orxrycl) lelstgxl' r(]garbm?yl

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 heferoaryl, heteroaryloxy, substituted heteroaryloxy, heteroarylthio, substituted
heteroarylthio, heterocyclic, substituted heterocyclic, heterocyclyloxy, substituted
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,-,
-CHzCH;»_-, -SCH;-, -C(0)-, -C(S)-, -NHC(O)-, -C(O)NH-, -SO;-, -SO,NH-, -S0,CH,-,
-OCH;-, -CH,CH,NHC(0)-, -CH,CH;NHC(O)CH,-, -NHN=C(CH3;CH,0CO)-, -NHSO,-,
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ester; 5
2- ( 3- Met hyl phenyl car banoyl ) - 5- oxo- pyrrol i di ne-

WO earlomsyd i ¢ aci d benzyl ester; PCT/US2006/047503
2- (4- Met hoxy- phenyl car banoyl ) - 5- oxo- pyrrol i di ne-1-carb
oxylic acid benzyl ester;

2- Ox0- 5- phenyl car banoyl - pyrrol i di ne-1-carboxylic acid
benzyl ester; :
4- Hydr oxy- 2- (4 met hoxy- phenyl car banoyl ) - pyrrol i di ne- 1-

=CH R 8 N KB TGy Pyt Y PIGHR A

-C(O)IE\H‘IKO-Xdeﬁ:da’ﬂlCthdt WAzl is =CHL &3 is Befefocyllic or substituted heterocyclic;
-Di e %ﬁpgbenylcarbanoyl) 4- hydr oxy- pyrrol i di ne-

- d8rdox sacid  benzyl ester;
4- Mﬁmwe@ﬁﬁﬁr ihe %901(357 d@&i@ﬁhg ah ﬁp&l %éﬁ bARRY butsBUkE LI,
i ne- carboxy i c aci benzyl
cycloaliyk. amd b %EQ‘MYGWB%(#WI) 4- hydroxy pyrrolidine- 1
Cﬁ'isbé%i‘aYél‘lt(bh%ﬁi @réﬁgﬂcﬁiene%?@rcs hetf alkylene an form a3-8
roXY- 2- (4- 1 0do- phenyl car bamdy )< pyrr ol di ne- 2 gar

mem%;gmg vaidh a' fltm‘h%l ester;
2§ &k (7 42 Both &0&%'03@%%”«;&%@&5 BRPBY VISRV R

i di ne- I-car yl'i'c aci

2 Yas {r(dBycmdxhnﬂyzelybtﬁétﬁlmyd yhegrbﬁlarm)dn}trr@tﬁmalcg Db Al b}y, and
alko pyrrol i di ne-1-carboxylic acid benzyl ester;
2 (4- Phenoxy- phenyl car banmoyl ) - pyrrolidine-1
-qamﬂbﬁybr@ acid benzyl ester;

Zk%ml\élf €él‘iii/raar on u—ppcgggl Igé:g;)?é?&/lé(sgyrrol [ d| ne-l-ca

2- mem(sardcmm@ﬂﬂe &oﬁﬁbbﬁ@nstﬁi@%%ﬁm%dﬂsﬁf@ec@ﬂﬁﬂ%' g
carh _oxylic aC|d benf\?/j?ﬁ ester;

[idi
ary oy gy Rl oS e e e o Sbsutes o). Mtermghicobetinuted
heterdsmyl latlROK. Qi Sy) BrylalkEky, ~-ORIXYEHGORS* AnleAE,RES LAY ;

2- %’awﬁﬁl@%?d fropsthaerenp caseisting wfzptloaikyl, sulpstigwted cpelbalkyl,

heter«%chc,péﬂl’b%f?} ﬂégdﬁﬁ% C#f{j%%()%%ﬁ) %E%t%te%%&r?% %gf%@/al.ryle 2hé 5ubsg' Zuted

hew“*ﬁﬁlFluoro phenylsulfanyl) 5- nltro phenylcarbanoyl] py

) ébn?lﬁ@?@at V] or (1)8 p% f) ﬁc‘%g cgg\ylosr}\i’gé)e% R? ?se not a substltuted

heterocycle having the structure

wherein R, and R3 are as defined in WO 2004/014313 and WO 2004/014852; and
provided that the compound is not
2-(3-Methylphenylcarbamoyl-pyrrolidine-1-carboxylic acid benzyl ester;
2-(4-Iodo-phenylcarbamoyl)-pyrrolidine-1-carboxylic acid benzyl ester;
2~(2,4-Dimethyl-phenylcarbamoyl)-pyrrolidine-1-carboxylic acid benzyl ester;
2-(2,5-Dimethyl-phenylcarbamoyl)-pyrrolidine-1-carboxylic acid benzyl ester;
2-(4-Methylphenylcarbamoyl)-5-oxo-pyrrolidine- 1 -carboxylic acid benzyl ester;
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oxoet hyl ) sul f anoyl ) phenyl car banoyl ) pyrrol i di ne-1-carbo
xyl ate; 5 Benzyl 2-(4-(decahydroqui noli ne-
WO e@romsyé ) phenyl car banoyl ) pyrrolidine- | - PCT/US2006/047503
car boxyl at e; Benzyl
2- (2- (et hoxycar bonyl ) phenyl car banoyl ) pyrrol i di ne-
- car boxyl ate; Benzyl
2- (4- am noqui nazol i n- 6-yl car banmoyl ) pyrrol i di ne-1-carbo
xyl ate; Benzyl

é%gfp@%ﬂ}@ﬁ%‘{lg ct%gq%%x{o%ﬁ@-?ékg%ry%‘ﬁ‘&%le)- PR B8a befizy!

ester; 2- (2, 4- di am noqui nazol i n-6-yl car banoyl ) pyrroli di ne-|

-carboxylate. In so emhodi nents, .the jnventipn .

Fb b TR oo T FralaRe RS B apig benay!
ester; | N sone enbodi ments, at |east one of R2 is R3-L-

wherein R3 is selected fromthe gr ougpdgonsli st |&§1g ofl )

a#y3-Methploheryleardamey))-5-orq-gygalidine- lspasoxylif agia benzyl ester;

hel 8nRah¥ky-phelREABARLYIS-5-0x2pAREL GHEI L EdrbéBfic acid benzyl ester;

het'erocycli g; and L, defined ﬁer ein_in the - L-

02-Que- Sphony lcarbamey bpymelidipenirearkorglisAsid berey beststy of
Ry e g ety oot box acid benayl
ester; - NHC( O) CH2C(O) -, and - O(O) CH2O-, provided that when L

5 R A A g b

ester; pr ovi des conpounds of Formula (1) where R 20 is

B R g L e

benzyDéspatp consisting of -CH2-, -CH2CH2-, - CH2CH2CH2-,
- CH2SCH2- - CHz CH2- ., | R j .
geeRy 2 Bon BOb P e o Ry DIV b aule wcid

benzypggmg)unds of Formula (I) where, T 25 is -CH2CH2CH2-.
In sone enbodinents, V.is CHand Wj.s N. In sone .
e Risflbroenm Bhery lpagbahoyly4drosiayar e -carboty e el benzy!
ester: | N Some enbodi ments, R is arylal koxy. 28 WO
>2007/ 070556 PCT/ US2006/ 047503 The present i_Bventi on
4-Hydroxy-Re(t-ipdewhgrylcarbemapmyarobidinentrcrthomylic agif jppngyl egter;
sheref! E Blino Phhéay RS ARGAYIgysdlildihe-1-carboxylic acid
agc%‘ﬁﬁgé’?*ﬂeq 5 oMy lino Rphchy Ragbh Y pypetighe-1-carboxy
benzyl ester;

2-{4-[(Pyridin-2-ylmethyl)-sulfamoyl]}-phenylcarbamoyl} -pyrrolidine-1-carboxylic
acid benzyl ester;

2-(4-Phenoxy-phenylcarbamoyl)-pyrrolidine-1-carboxylic acid benzyl ester;

2-(4-Methoxycarbonyl-phenylcarbamoyl)-pyrrolidine-1-carboxylic acid benzyl
ester; . ' '

2-[3-(2-Isopropyl-5-methyl-phenoxy)-5-nitro-phenylcarbamoyl]-pyrrolidine-1-carb
oxylic acid benzyl ester; . '

2-[4-Hydroxy-3-(5-methyl-benzooxazol-2-yl)-phenylcarbamoyl]-pyrrolidine-1-car.
boxylic acid benzyl ester; i
2-[3-Hydroxy-4-(5-methyl-benzooxazol-2-yl)-phenylcarb amoyl]-pyrrolidine-1-car

boxylic acid benzyl ester;
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(RR2)Yml 0/ OR (Il) wherein: 5R R, R2, Y, p, and
in are previously defined; at |east one of R2 is R3-L-
wob@reressik3 i s sel ected fromthe group consi stPE@myUsT006/047503

aryl, substituted aryl, heteroaryl, substituted
heteroaryl, heterocyclic, and substituted
heterocyclic, and L, defined herein in the R3-L-
orientation, is sel ected fromthe group consisting of
a bond, -0-, -S-, -CH2-, -C(O-, -C(S)-, -NH,

%g w&cgﬁgnylsulgm gﬁ‘%@e pr ovamiﬁé’(}!_lf Irplidie-1-carboxylic

acid behzy@ster; R3 is heterocyclic or substituted

h i c : f is -0-, -S, -S(O-
" St g Moo gr- B ClenipRE ner of ar o)
oxoet@?«1)5.@1fa@k&’yl)ﬂkﬁyﬂc&&ﬁxﬁdwpyﬁahaﬁen%arao@umg i tuted

teroc cIe having the _structure

PGBy AR Nae Hac PP aRY P AN Dy olidine- -
carbo;g%g 014313 and WD 2004/014852; and provided that the
npound i S not

2- I@alzma2N%(pwdmm@nbbahbmenwmmmml}wmollémebbmbpéylate,
R srBibRireline yienbamegPrymelishe Lwbesyie

acBehzybR2A4-dsmanqqui@azolin-6 -ylcarbamoyl)pyrrohdme- —carboxylate or

ten-ﬁutg@gzxpﬁﬁﬂ%' gﬂ.bas&ﬂ.g%ggagg%{wl;@ﬁ&pdﬁedhragrbokylate.

yI|c Aol enz

2- ﬂuzsorsne?er% DOC ZX-lI e fhgyrlh%é}{tf%%'ﬁ?&'uhéso é/({rﬁl%dn(iil's %?ﬁohﬁefat(BWhere A

[ i°'C "aci

is phény(4- Met hyl phenyl car banoyl ) - 5- oxo- pyrrolidi ne-I-carbox
ylic acid benzyl ester;
2- InAomeldmimidigentsh eiriy:hstamb afiBy Il$ RELowdepsin Rilis sklewed from the

grougrﬁ%? LN S)é"aczggg?tl%&{ed aryithee{éro I,Vm%s%qgtéé%7%§§a§ryl heterocyclic,

and s%bgc&uﬁltimetmbcﬁw1cpﬂﬁiwl defired meidin irbthe XDy orieltatibm) és seleted
ay boxy

ic aci.d bengzyl ster;
from3he GEBERYHBIENG! & APHRON =58k TYPYor PP NHe AYHGLO)-
-C(OYNEE, 26,4 -BeIRH-, Q8HS0,-, =CH-, -NHC(O)CH,C(0)-, and -C(O)CH,0-,
provided that when L is =CH-, R? is heterocyclic or substituted heterocyclic.

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

is hydrogen.

In some embodiments, the invention provides compounds of Formula (I) where T
is selected from the group coﬁsiéting of -CH,-, -CH,CH,-, -CH,CH,CH,-, -CH,SCH>-,
and -CH,CH,CH,CH;-. In some aspects, R is hydrogen.

In some embodiments, the invention provides compounds of Formula (I) where, T
is -CHzCHzCHz-.

In some embodiments, V is CH and W is N.
In some embodiments, p is 0.
In some embodiments, Z is -C(O)-.

In some embodiments, R! is arylalkoxy.
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2- (4- Met hoxy- phenyl car banoyl ) - 5- oxo- pyrrolidine-1-carb
oxylic acid benzyl ester; 5

wWQ207BGs@henyl| car banmoyl - pyrrol i di ne-1| - car boxyPCTUSIINE047503
benzyl ester;
4- Hydr oxy- 2- ( 4- met hoxy- phenyl car banoyl ) - pyrrol i di ne- 1-
carboxylic acid benzyl ester;
4- Hydr oxy- 2- ( 2- met hoxy- phenyl car banoyl ) - pyrrol i di ne- 1-
car boxylic acid benzyl ester; 10

“Th presnemy egp ThsmabRY g%ggnpéugygg\%g FBYAER!dcPg
stereoéaifhéid tONYmer, (&alphdﬁngcdﬁﬁbhlw aqueptaplecaltithereyf ) - pyrrol i d

i ne- 1- car boxyl ic acid benzyl ester;
2- (4- Brono- phenyl car barmyl'ﬁ-4- "o%omppyrrol i di ne- |

-carboxylic acid ben ry
4- Hydr oxy- 2- (4Gppdn{§EEE/ bampyl ) - pyrrolidine-1|-car
boxylic acid benZyl r A

2-{4-[ (Furan-2-carbonyl) - an1né? pH%nyIchbanDyl}-pyrro

J-carboxylic acid benzyl ester; 2-
{X%Egﬁirldln 2-yl met hyl) - sul f anoyl ] - phenyl car banoyl }
okudwneandoambaxpresyée a%%d benzyl ester
8£¢ %)H{z szgm%,e%?{ QW 1% 58145&9 Ittt ﬂﬁ'grl)up consisting of aryl,

oxy i'cacl
subsuﬁnécnaﬂ{y/htﬁeterymk lsobqﬂtuqstiénydrwyb antsyocychgrand|substifuted. c o

b nz
neterosy il B gt Ren iR s asminion, iy seleeed fiom e g
consistiti@\dfla-tawe] @4, Gg-l;] eCHz-— e@((b)— XK Spx yiNHe, Mﬁ@((hbenﬁ)(D)NH- -SO,-,
este

-SONH. ANHR 20,75 NHNTHARY 0 80 -1 OLHAT Broided hptghen L

is =CHDOYRis B&‘t@fdﬁybl‘i’cb oesubstifiited haxsevclidand benzyl ester;
2-1 3- Hydr ox

rnS’EPF]O oF & iig I'q(‘]é P t_ga/é) b'g@rc@)d?c[}ﬁ) %pagln%g& %her of

Q'o %11§ - Fl uor o- phenyl sul f anyl ) - 5-ni t r o- phenyl car banoyl
, pyrrolidine-1-carboxylic acid enz | ester; 30 WD
2@@wxd¢®3@ng@mqgszE@b6v1@$ﬂ5‘mem Vi ?Vmg the struicture

2- (4- (decahydr oqui nol i ne- |
-carbonyl)phenylcarbanoyl)pyrq@l|d|ne- | -
carboxyl ate; or Benzyl R,
2-(2- (et hoxycar bonyl) phen;N barmyl )pyrrolidine- |
- car boxyl at e.

o)

s

wherein R; and Rj are as defined in WO 2004/014313 and WO 2004/014852; and
provided that the compound is not '
2-(3-Methylphenylcarbamoyl-pyrrolidine-1-carboxylic acid benzyl ester; -
2-(4-Iodo-phenylcarbamoyl)-pyrrolidine-1-carboxylic acid benzyl ester;
2-(2,4-Dimethyl-phenylcarbamoyl)-pyrrolidine-1-carboxylic acid benzyl ester;
2-(2,5-Dimethyl-phenylcarbamoyl)-pyrrolidine-1-carboxylic acid benzyl ester;
2-(4-Methylphenylcarbamoyl)-5-oxo-pyrrolidine-1-carboxylic acid benzyl ester;
2—(2,4-Dimethyl-phenylcarBamoyl)-5-oxo-pyrrolidine—1-carboxylic acid benzyl

ester;
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In sonme enbodi nents, the present invention provides a

conpound of Formula (Il1) 5 wherein the carbon atom
wheariomgs€J and N has the S or R stereochen stPgT/UB2006/047503

sonme enbodi nents, the present. invention provides a

conpound of Forrmula (Il1) wherein R3 is aryl,

substituted aryl, heteroaryl, or substituted

heteroaryl and L is a bond, -CH2-, -C(O-, -NH, or

-SO2- attached to the pares position of t he phenyl

st E o R SR EM T oot Sentbegic aid penay!

esterl is 10 - CH2- and R3 is substituted or unsubstltut ed
benzi i dazol - or napht hi m dazo|

s €l M‘ﬂbé’d’hﬁ@ﬂﬁﬁ‘fhﬂlﬁaﬂéﬁ Qxcgmyaph@l@sslr%rb%dw acid benzyl ester;
JMé'ﬂlgf?f-gher%"l&'drbﬁflgyl?gb&d f)#ﬁ@ﬁldmw 1té'br1§<;38'li%aa@§i benzyl ester;

groups as substi't ut ed eroaryl. In oth

er%&mémbsnylmbatppblsmolum@ﬁwa@bpw@wptﬂelse@%mound
%st i tut e ((!4Ifh?th&%ekgértr@aﬂrzar})ém@}rﬁg&gmﬂﬁﬂleﬁiaééog;ﬁlé acid benzyl

ary titute
ester;heteroaryl 15 attached to the neta position of the

e L T

esterj s hydrogen and p is . I'n sone aspects R is

e T 0 R S B st

bamﬁwﬁﬁﬁituted cycloalkyl aryl, substltuted ary
€ stitute oar
5 oxsaﬁzﬁapé? MRS f—vﬁ?flﬁfar ?ms%h ﬁ@'&a h@f?gxyhc acid

n%ugresent i nvention provides conmpounds of Fornula
or (I'l) wherein at |east one R2 is selected fro

Q(QT%GW%%YMWM) -t hydeoxyhmymsolidipgd regrgpxylic acid benzyl
ester 1ndo| 5-yl, 5, 6- dlnethylben2|n1dazol 2-yl met hyl ,

naphtho[2 Llnldazol 2-yl et hyl &@henyl) hen¥
4- Hypinmy%styodw ml‘rarl;arymwwmbdmesl-gar xmm ester;

4. %ﬁn@fwx%enyﬁﬁﬁ ?gnnycﬂ lﬁﬁk WX F)%rﬁ(_)léc_h)r/lre,l-carboxyhc acid

benzgl empérhoxyphenyl ,  3- phenoxynethylpheny

o gr@n@gmcgy%ﬁn%}?@l? al%lﬁgﬁ f%gn}l]lc%r amoy}’}-pyrrohdme-l -carboxylic

acldﬁemﬂbmy,benzothl azol -2-yl - NHC( O) -

2, thox I . 1 L
2 R RS ey araliing s bl eser
p h21(31lM@@xy&QbmI}ﬂh@h}d@ﬁlﬁbﬁhﬁml)l-@ﬁblidine-1-carboxylic acid benzyl
2, 6- di met hoxyphenyl, 4-net hoxyphenyl,
estery’ et hyl phenyl oxy, 31 WO 2007/ 070556

PCil 0Q6hB3H ¥R AbAZ Sni g, b em1Enrh - lidine.1. b
[mscgl?\l}—éy 5- felﬁ?gn%; yjlaﬁyZ 3 }bogggl azaoIInoy] p?lrm taine-1-car

enyl -
oxyl m%{hwﬂs@%m n-1-yl -So@-,

2, § ALk -@h EﬂNH@é@ooxaﬁcﬂ-Z- inehy l@al‘@é&oyl]-pyrrohdme- 1-car
Ipyrazo - 4- ylldenenethyl 4 nethoxyphen

n
boxygm@cp&be@ybeﬂmxo pi peri di n- 3- yI

2- 9%%9@3§9ﬂ-(5%% g’t%o@xzol&-y1)-phcnylca1;bamoyl]-pyrrolidine»l-car

boxylic acid benzyl ester;

2-[3-(4-Fluoro-phenylsulfanyl)-5-nitro-phenylcarbamoyl]-pyrrolidine-1-carboxylic

acid benzyl ester;
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5 4-net hyl pi perazin-1-yl, norpholin-4-yl,
pi peridin-1-yl, piperidin-1-yl-C(O -,
wa2@vlyissen no- 6-i sopropyl am no-[ 1, 3, 5] -tri azi NnPQF/YE20hiAB7503
@2-, 4-nethyl pyridin-2-yl-NHSO2-,
nor phol i n-4-yl -C(O -, benzothi azol -2-yl,
nor phol i n-4-yl met hyl, pyrrolidin-1-yl nethyl,
5-chl oro- pyridi n-3-yl oxy, 4-nitrophenyl oxy,
qui nazol i n- 4 yl am no, nDrphoIin 4-yl -C( O CH2O,
r|d|n 4 , .bi phenyl
Fﬁ ?ﬁiwaimm@olwenlet"WPnylaWér Garbprqyhpyrrolidine-1-

1deerd butyl benzi m dazol - 2-yl net hyl ,
carbm(g' Egronrobenm m dazol - 2-yl et hyl

4Bemayh Qf@edmthpwmmg Whmlwbamoyl)pyrrohdme—1-carboxylate
5- met hyl benzi m dazol - 2-yl net h
4In5somm@mh9<ﬂ1mlzs, thepEesANt 0 ;y‘\gfx Wwdes a compound of Formula (I}

| N has the S or R stereochemis
Wheregl%g Qaﬁm}ﬁ (TZ% %ﬁgﬁ Q2 aing opr %Spy Ie Orm=,\ tS he§?0p? h grr];l)l/ Itroyx Y,
‘ I{T?c{‘rﬁé/ %&%ﬁgé (OXRE Pleséit Whvention provides a compound of Formula (IT)

enzo Gxazol -2-yl, 4-fluorophenyl, 15
wherem EﬁlsmnhBhlyStph@dy!tyl b@m@g{ﬂ o)y mbg&@padg,heﬁ:roaryl and L is a bond,

g Y { the phenyl I
'CH2'4 0 )ﬁah@guf)? oén? ttg& tgéﬂl ace}}&%ﬂl o%f ere1-p eny ring. In some

aspecﬂ; D&d Apbnd ABDR? 5s ;dhsminabmt q,dspbmtyteﬂ phényli tin @F}ﬁ:@ agpects, L is
hen) 2-
-CHz-&ng%tlﬁggpﬁtﬁB%H SR id rfzgr?n%r%!)%Z -4} pr naphthimidazol-2-1,

wheréﬁﬂb@@ﬂutd@l li’en)timldaﬁ@lgl—'ynelyéubstltuted naphth1m1dazol-2-yl are substituted
- 0X0- 2, 3-di hydéo i n ?‘F
with tlze AR GEQYPS 28 SHPH Eﬂ%lf% yl, and

2-met hyl - qui polin 20 In still other e
W oprEs dmvgwﬁsﬁreﬁmm%glogéflfﬁw o PR Eorfula O
where(lﬁ L i9%5 HohH)anWFE" i8 Iafywubls@@séd AE hBRroaryk et eultstitiitéd beteroaryl

he corresponding R2 group jn Table 1. [In yet other
attacl@dﬁ@ﬂlwmasposttﬁ@ ?ﬁ@%@h?n I?lli\?@nt i on provides a

conpound, Stereoisoner, tautomer, or a
pﬂalsmé@mb%lﬂl??tsa%é%bl"gﬂg%“salt t hereof selected from

Table 1. 32 WD 20Q7/07 / 82006/ 047 Ta .
=N Swﬁﬁ&hﬂﬂi"s{:?ﬁc@z?’éd%g E kjﬁ ??@ Hyftofed and p is
0. Inff &1% é aPRMRL QRN LiBRERY |gr01{ﬂ‘53)n51stmg of amino, substituted amino,
%anny -pyrrolidine 1-carboxylic.acid be

alkyl g oikylooyipatlkyl, SUBHtHe oY IOBEN: BT BRIACAT 1 B2 fétbroary,
subst%@t%?ﬁe&gé%gg%m&ﬁW&}‘, dhderhalkekpoxylic acid o -

In still other embodiments, the present invention provides compounds of Formula
(I) or (II) wherein at least one R2 is selected from the group consisting of nitro, halo,‘
hydroxy, indol-5-yl, 5,6-dimethylbenzimidazol-2-ylmethyl, .
naphtho[2,3-d]imidazol-2-ylmethyl, 3-(phenyl)-phenyl), phenyloxy, pyridin-3-yloxy,
2,5-dimethoxyphenyl, 2,3-dimethoxyphenyl, 2,4-dimethoxyphenyl,
4-(4-methylphenylsulfonyl)pheﬁyloxy, thien-2-yl, 3-methoxyphenyl,
3-phenoxymethylphenyl, 6-bromo-4,5-dimethylbenzimidazol-2-ylmethyl,
3,4-dimethoxyphenyl, 2_-mcthokyphenyl, 6-methoxybenzothiazol-2-yl-NHC(O)-,
2,6-dimethoxyphenyl, 6,7,8,9-tetrahydrodibenzofuran-2-yloxy, phenyl, phenyl-SO;,
pentafluorophenyloxy, 2,6-dimethoxyphenyl, 4-methoxyphenyl, 3-methylphenyloxy,
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10

15

20

6003 6H, 2-[4-(4-Methyl-piperidine-I -

sul fonyl ) - phenyl car banmoyl]- N pyrrolidine-I-carboxylic
w@eiod/o7¢35® o benzyl ester O- . O~ i 6004 ,::PCWUS2006/047503

2-[4-(2,6-Di chloro- H phenyl car banoyl) -

phenyl car banoyl ] - pyrrolidine-|-carboxylic acid

benzyl ester 6005 2-[4-(3-Methyl-5-0x0-1-

phenyl - 1, 5-di hydr o- pyrazol - 0 4-ylidenenmethyl) t

phenyl car bamoyl]- pyrrolidi ne- I-carboxylic acid

i benz'be %lgeflg%wqg W?%%y[b{ﬂ?oss‘s PCT/ytJaif?% oxa 17a523i3-2-y 006

-meﬂﬂ‘ﬁlhﬁélrldihm ﬂlaSQE 2 @ﬂl&ﬂibpl{enyl—NHC(O)—

yl'met hyl ) - phe IcarbanD - pyrrolidine-1-carboxylic
(3-méthyh5-oparizpheny. }gazq;ﬁby @ene@}qﬂmyl 4-methoxyphenyl,
> ethgr—ﬂ%cczlalréﬁo mtdﬂggr ?g% -Qgﬁ;ﬁéééhen l-NHC(-O C) ng k%g)((??l c acid
4- meﬁmﬁmyeraé@t-‘ewl momheb@el~mplpzrnclm-1mtmqulm1pﬂe<a§ﬂ>) 3-
4-ethélsa§xg¥19-%fﬁ‘3¥ﬂ>r}>p%h{lﬁ$-[f’,b[‘ﬁ-thazlﬁé‘i-pﬁf&ﬁSc‘Pz-,ac' d benzyl
4-methylpyridin-2-yl-NHSO;-, morpholin-4-yl-C(O)-, benzothiazol-2-yl,
morpholin-4-ylmethyl, pyrrolidin-1-ylmethyl, 5-chloro-pyridin-3-yloxy, 4—mtrophenyloxy,
quinazolin-4-ylamino, morpholin-4-yl-C(O)CH,O-, pyridin-4-yl, biphenyl,
5-cyano-benzimidazol-2-ylmethyl, pyridin-4-yl, 5-tert-butylbenzimidazol-2-ylmethyl,
5-bromobenzimidazol-2-ylmethyl, 4-methylbenzimidazol-2-ylmethyl,
5-methylbenzimidazol-2-ylmethyl, 4,5-dimethylbenzimidazol-2-ylmethyl,
furan-2-yl-C(O)NH-, 2-pyridyl-CH>NHSO,-, 2-isopropyl-5-methylphenyloxy,
5-methylbenzo[d]oxazol-2-yl, 5-methylbenzo[d]oxazol-2-yl, 4-fluorophenyl,
4-aminomethylphenyl, benzo{1,3]dioxol-5-yl, naphthalen-2-yl, 4-dimethyiamin0phenyl,
4-methanesulfonylphenyl, S—écetyl-thiophen-Z-yl, 1-methyl-indol-5-yl, 4-acetylphenyl,
4-nitrophenyl, 3-aminophenyl, 2-carboxy-vinylphenyl, 4-acetylaminophenyl,
3-acetylaminophenyl, quinolin-3-yl, indol-4-yl, 2-ox0-2,3-dihydro-indol-5-yl,
2,3-dioxo-2,3-dihydro-indol-5-yl, and 2-methyl-§uinolin~6~yl. |

In still other embodiments, the present invention provides compounds of Formula

(I) or (II) wherein at least one R? is selected from the corresponding R? group in Table 1.

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

stereoisomer, tautomer, or a pharmaceutically acceptable salt thereof selected from Table
1.
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0 0 6009 HN 2-[4-(1HIndol

WQ@2¢40340(Fs | ndol -5-yl)- N N
pyrrolidine-1-carboxylic acid HN benzyl ester 6011
2-([1,1";3,1"] Ter phenyl -

yl car banoyl ) - pyrrol i di ne-1 -
ester
6012 r

-5-yl)- phenyl carbanmoyl]- N
pyrrolidine-1-carboxylic acid H 0 benzyl ester 6010
o _ phenyl car banoyl| PCHUS100©047503

pyrrolidine-I-carboxylic acid benzyl

carboxylic acid benzyl
HNO- O 34 WD 2007/070556 PCT/ US2006/ 047503
F 2-(3-Pent afl uorophenyl oxy- phenyl carbanmoyl) F

ester N 0 6013

2- (3-Benzenesul f onyl - pheﬂi‘?‘lbé%\l barmoyl)- .,s N
o o0 L
- - ) - ’ ~( “D oxy-biphenyl-
henzoi m dazo‘l> @ ypgethyl)- H CO phen 1med£—p}5’rrr;§d§:i
gyrrolidine- | y oxyl ic acid -carboxyhc acid benzyl ester
6002 M 2-(4-Benzenesulfonylamino-
@l o \©\§j\y\> phenylcarbamoyl)-
o pyrrolidine-1-carboxylic acid
é benzyl ester
6003 H 2-[4-(4-Methyl-piperidine-1-
sulfonyl)-phenylcarbamoyl]-
N pyrrolidine-1-carboxylic acid
o:ﬁé, o benzyl ester
L
0
%
6004 “ 2-[4~(2,6-Dichloro-
ﬂi@ phenylcarbamoyl)-
@ gjﬁr‘) . phenylcarbamoyl]-
o~y pyrrolidine-1-carboxylic acid
5 benzyl ester
6005 2-[4-(3-Methyl-5-0ox0~-1-

phenyl-1,5-dihydro-pyrazol-
4-ylidenemethyl)-
phenylcarbamoyl]-
pyrrolidine-1-carboxylic acid
benzyl ester
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i benzyl ester 6015 2-[4-(5-Methyl-1 HFlyC"" ' q\
benzoi m dazol - 2-yl net hyl ) - o.~ phenyl carbanoyl]- . o
w@oororiseé ne- | - carboxylic acid benzyl ester 1PCBOIB064047503

C N 2-[4-(4,5-Dimethyl-1 HHC

benzoi m dazol - 2-yl net hyl ) - phenyl car banoyl | -

pyrrolidine-I-carboxylic acid / , benzyl ester 6017 N

2-[4-(5-Bronmp-1 H NH g~..~ benzoi m dazol - 2-yl net hyl ) -

~ JJ phenyl carbanoyl] pyrrolidine-I-carboxylic acid

/Jlgn_;y_l__eg_%.%r 6018 "3) N 2-[4-(4-Methyl-1 H r~ NH .
6006¢. . = benzoi ni \(\@\ thyl)- phe &rB PP-dimethyl-

pyrrolidi n%ﬁ?ﬁ”’box o benzyl benzgynigagol-2-

20007/ 070556 ®FCT/ US2006/ © 3 6019 "' ylmethyl)-phenyloarbamoyl]—

2} (4' - Met hoxy- bi phenyl - 4 91 car banoy! ) { pyrebing: lyearboxylic acid

H o~--0 carboxylic acidihenzyl ester | bswadestep

2[4(1H—Naphtho[23- ]rridazol- {ylmeth 1 i y )-
Goo7Pnenytcar oam) °chr ror Tdrme-T-car boX BT 580 {Methoxy-biphenyl-

*@

4-ylcarbamoyl)-pyrrolidine-
1-carboxylic acid benzyl ester

6008

2-(3°-Methoxy-biphenyl-3-
ylcarbamoyl)-pyrrolidine-1-
carboxylic acid benzyl ester

6009

2-[4-(1H-Indol-5-yl)-
phenylcarbamoyl]-
pyrrolidine-1-carboxylic acid
benzyl ester '

6010

2-[3-(1H-Indol-5-y1)-
phenylcarbamoyl]-
pyrrolidine-1-carboxylic acid
benzyl ester

6011

2-([1,1";3",1"]Terphenyl-4-
ylcarbamoyl)-pyrrolidine-1-
carboxylic acid benzyl ester
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benzyl

ester 6021 2-(3'-Phenoxynet hyl

bi phenyl - 4-yl car banoyl )- pyrrolidine- | -carboxylic
wa@cedod/o7isemnzyl ester off. 0 6022 2-(3-Thi ophePcRU$1006/047503
phenyl car bamoyl )- H O pyrrolidine-Il-carboxylic acid s
benzyl ester 6023 2-(4-Thi ophen-2-yl- S N
phenyl carbanmoyl)- N o \ / pyrrolidine-I-carboxylic
acid H\~y benzyl ester 6024 C
2- [ 3- Phenoxy-5- (pyri di n-3- yl oxy) - phenyl car banoyl ] -
6012 QYT T ot TarTTE — b . . L 2s 4 uoﬁ'ﬁhen loxy-
025 2-[4-(5-F ~2-yl- [1,3,4] oxadi % . f’ yioxy
phenyl car banoy| rrolidine- | -carpB A %]yl); lic acid
henzyl ester 0 36 WD 2007/ 070556 PCT/ D7 eEsPoxyHe ad
§026 Meo | 2-(2',13' - Di net hoxybi phenyl ester
3-yl - car banoyl ) @ relidine- \ NN~ O [L-carboxylic acid
ﬁenzyl ester Nﬁ\;} -
O’Q(N
5
6013 2-(3-Benzenesulfonyl-
Q a phenylcarbamoyl)-
0™ ”/U\‘) pyrrolidine-1-carboxylic acid
© o=N benzyl ester
ﬁ/
5
6014 N 2-[4-(5,6-Dimethyl-1H-
H@Q m\gj\ """ benzoimidazol-2-ylmethyl)-
HyG o™ phenylcarbamoyl]-
© pyrrolidine- 1-carboxylic acid
b benzyl ester
6015 ‘ NS 2-[4-(5-Methyl-1H-
Hacg*mﬁj\, ---- benzoimidazol-2-ylmethyl)-
o™ phenylcarbamoyl]- .
0 pyrrolidine-1-carboxylic acid
b benzyl ester
6016 NN 2-[4-(4,5-Dimethyl-1H-
H c@muj\‘) benzoimidazol-2-ylmethyl)-
o™ phenylcarbamoyl]- .
° pyrrolidine-1-carboxylic acid
b benzyl ester
6017 s 2-[4-(5-Bromo-1H-
B"@mﬁj\k benzoimidazol-2-ylmethyl)-
o phenylcarbamoyl]-
© pyrrolidine-1-carboxylic acid
b benzyl ester
6018 2-[4-(4-Methyl-1H-

TEOY,

benzoimidazol-2-ylmethyl)-
phenylcarbamoyl}-
pyrrolidine-1-carboxylic acid
benzyl ester
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pyrrolidine-I-carboxylic

FI O O 6027 2-{3-[4-(Tol uene-4-sulfonyl)- \ 150
phenoxy] - phenyl car banoyl } -
wa@eood/o7655k0enzyl ester 6028 \e Owe

2-(2',3 -D net hoxy- bi phenyl -

PCT/US2006/047503

4-yl carbanoyl ) -pyrrolidine- \ 1-carboxylic acid benzyl

ester
3-yl - car banoyl ) - pyrrolidine- !
benzy] ester

01 N 6029 MO OV 2-(3',4'-D net hoxybi phenyl - |
"~ l-carboxylic acid
O 6030 2-[4-(6-Methoxy- H

6019 [pe€nzothi azpl™ Z-yIcar banoyl )= phenyl taria 4 _piphenyl-4-
pyrrolidine carboxylic acid benz]’%lc%ﬁja%o%aggnoﬁdine-l-
2- (2" - Met hoxybip} QYT 35¥ MA‘ arboxylic acid benzyl ester
arbanpyl ) -pyrrol idicne-1- $ ~ carbox FHCoREY benzyr
6020 lester 6032 ,_N®2- Ni ?ro0-5-(6, 7, 8, 92-[4-(1H-Naphtho[2,3-
t et rahydrao oQE% 7 of :;>a yl oxy) - pH#imillazmi 2aybmetyl)-
0 pyrrolidae-1-carbox aci d benzyphesflesrb&@33l]- *
2-(2',6" -D met hoxybi ph | - MeO OMe | pyrrolidine-1-carboxylic acid
3-yl -carbanoyl)-pyrrolidine- =~ N N 1{ bafiydxeyet ¢ aci d
benzyl ester OOH
6021 2-(3'-Phenoxymethyl-
biphenyl-4-ylcarbamoyl)-
pyrrolidine-1-carboxylic acid
O benzyl ester
o]
9 RN
°~
5
6022 ) 2-(3-Thiophen-2-yl-
_\(/——? ,—@ phenylcarbamoyl)-
~ E X ok— © pyrrolidine-1-carboxylic acid
N5 benzyl ester
6023 ] A 4 2-(4-Thiophen-2-yl-
s | /__@ phenylcarbamoyl)-
N pyrrolidine-1-carboxylic acid
A—\i- o}— © benzyl ester
6024 ©\ 2-[3-Phenoxy-5-(pyridin-3-
N yloxy)-phenylcarbamoyl]-
X Q /é\ pyrrolidine-1-carboxylic acid
“ o uj\N benzyl ester
>3
6025 2-[4-(5-Furan-2-yl-

[1,3,4]oxadiazol-2-y1)-
phenylcarbamoyl]-
pyrrolidine-1-carboxylic acid
benzyl ester
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37 WO 2007/ 070556 PCT/ US2006/ 047503 6034 ~

2- (3-Phenoxy 0 phenyl car banoyl) -

N O

W@ oriseé ne- 1- car boxylic acid benzyl ester NCODUSDB&047503
2- (Bi phenyl - 4-yl car banmoyl )- o pyrrolidine-1-carboxylic
acid benzyl ester 6036 -cH Il !>
2-(2',6" -D net hoxy- bi phenyl - "~0

4-yl car banmoyl ) - pyol i di ne- 1-carboxylic acid benzyl
ester CH3 H O 6037 Ma 2-(4'-Methoxybiphenyl -3-yl -
a-&t ba_nau-\yl ) A GI i dl Ae JI car hnvyl i c—a irdhanzvl act

6026 | " | NH CN-- 06038 " NH 2-[4- (1#%@%21@ stYblzlhgnyl-
fl yl met hyl™y penyl bam)yl -~ -yi-car )-pyrrolidine-
pLyr rolidine-] _{??7 benzy| 168thexyHeggid benzyl ester
0:":0 2-(3Ni t¥o-p-9r oIyl oxy phenyl cfar banoyl ) -

6027 pyrrol I di ne-1-car bo ® acl d N benzy 2Q§I@E(To¥ééﬂe -4-sulfonyl)-
6040 2-[4-(3-Et h 2~6- di oxo- "HN--~ p B?ern'o%]"pﬁer)ﬁlléarbé?moyl}
¢ phenyl car banoy - | pyrrolidine-1-carboxylic acid

i benzyl ester '
il ’
~
6028 T e 2-(2',3'-Dimethoxy-biphenyl-
O 4-ylcarbamoyl)-pyrrolidine-
O j\( 1-carboxylic acid benzyl ester
N
i {J
6029 wo. L 2-(3’,4’-Dimethoxybiphenyl-
) 3-yl-carbamoyl)-pyrrolidine-
oy 1-carboxylic acid benzyl ester
< o »
H O
6030 H‘C\"‘Q‘ 2-[4-(6-Methoxy-
5y benzothiazol-2-ylcarbamoyl)-
¢ j\ phenylcarbamoyl}-
'L(NJ pyrrolidine-1-carboxylic acid
5 benzyl ester
6031 2-(2’-Methoxybiphenyl-3-yl-
e D) carbamoyl)-pyrrolidine-1-
. g ad "rar@ carboxylic acid benzyl ester
6032 o o 2-[3-Nitro-5-(6,7,8,9-
QHL tetrahydro-dibenzofuran-2-
oﬁ,ND yloxy)-phenylcarbamoyl]-
o pyrrolidine-1-carboxylic acid
b benzyl ester
6033 , O 2-(2°,6’-Dimethoxybiphenyl-
MeO oMo -~ 3-yl-carbamoyl)-pyrrolidine-
O ' _<"-—N>_O,—© 1-carboxylic acid benzyl ester
H © O




CH, pyrrolidine-1-carboxylic acid benzyl ester N H

0 6041 .~

2- (Benzot hi azol -6- ~--N

wQ b@anbessoyl ) - pyrrolidine-1- H o o carboxylic BCT/US2006/047503

benzyl ester
6042 H N\ \

38 WO 2007/ 070556 PCT/ US2006/ 047503
2-(4' - Am nonet hyl - bi phenyl /-N

3-yl carbanoyl ) - pyrrolidine- H'mo o/- 1-carboxylic
aci d benzyl
phenyl carbanmoyl )- N-~ -0 pyrrolidine- I-carboxylic acid

ester 6043 2-(3-Benzo[l, 3]dioxol-5-yl o

AQAA .- Do (D, Nan

6034

S D2 AT S
—>

a bharn— gl
U—U U2yl

bhenyl car banoyl ) - 0 0 Opyrrolidin ffgé)?% /1 ¢
me-

ci d benzyl est®& %045 H C, N 2-(4' -Di qﬁg’
i phenyl - 3-yl c&g yl) =" HNE( I
byrrolidine-1-

- (4' - Met hanesul f oRyl ~ C-so bi pheny] - 3-yl car banoyl ) -

aoct or
CTSUTI U=

ht hal on
Z \U I\M‘PIILIIMI CIT

oyl
-carboxyhc acid

4 acid benzyl gR%ney!evers

N-~ ~--or- pyrrolidipe-1-carboxylic acid H O O benzyl
ester 6047 Br 2- (3¢Brono- \ phenylcarbannyl) ~No\ /
pyrrol i di ne-1-carb ic acid
6035 ;] ® 2-(Biphenyl-4-ylcarbamoyl)-
i~ o pyrrolidine-1-carboxylic acid
benzyl ester
J
1 6036 ) : 2-(2',6'-Dimethoxy-biphenyl-
‘ /ﬁ 4-ylcarbamoyl)-pyrrolidine-
O b’,_( ”>/,_of—® 1-carboxylic acid benzyl ester
CH, H O O
6037 e 2-(4’-Methoxybiphenyl-3-yl-
O : carbamoyl)-pyrrolidine-1-
D) carboxylic acid benzyl ester
O rf—(_ N)—o/_O
H ©O O
6038 NS 2 2-[4-(1H-Benzoimidazol-2-
@mﬂﬁj ylmethyl)-phenylcarbamoyl]-
oy pyrrolidine-1-carboxylic acid
5 benzyl ester
6039 SN 2-(3-Nitro-S-m-tolyloxy-
R phenylcarbamoyl)-
/u\‘ pyrrolidine-1-carboxylic acid
o N) benzyl ester
0.
~
CH, Eo
6040 2-[4-(3-Ethyl-2,6-dioxo-
Hnﬁz_of‘@ piperidin-3-yl)-
° ¢ phenylcarbamoyl]-
o cH, pyrrolidine-1-carboxylic acid
benzyl ester
W
o
6041 ) 2-(Benzothiazol-6-
. Nﬁ /-@ ylcarbamoy!)-pyrrolidine-1-
& ]@_H 3 o% o carboxylic acid benzyl ester
N
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0O o benzyl ester 6048

yl ) - phenyl carbamoyl |- H'o
wa@eood/ossd ester 6049

phenyl car banoyl ) - acetyl] -

pyrrolidine-1-carboxylic acid

b6050 2-(4-Piperidin-1-yl-

2-[3-(5-Acetyl -t hi ophen-2- H,
pyrrolidine-I-carboxylic
_ 2-{4-[2-(2-Chl oro-

HN PCF/US1006/047503

0 o phenyl car banoyl }
0 benzyl
N phenyl car banmoyl)- N

ester 0 HN C

pyrrolidine-Il-carboxylic acid N--o benzyl ester HOO
60512[3(1 I\/EthyI-IH-IndoI 5- H3C~ \ / \ /
nhaonvwvl-ea rhha 1 1 ool o
y| } pncnghﬂ,al Do | T—Caf uu}Tyl | |4 UT T A _
6042 L1671 5 e<bensyly ester WO 2007/ 37615 m°ml°ﬂ‘y ﬁipé’enyl
PCT/ US2006/ 047503 N§0520 B4 4' - Acet yI Dpyrroli 1o
13C~ vI car bavaJ Y- pyrolidine-1- N g a{‘“ﬂ;‘?‘?‘ﬁy ester
6043 penzyl - . 0 6053 - .-- 2 (4'- Nﬂrf?'oB%%floml 5-y1-
pZN yIc ay{”blld - N 0 Jabsoxigay Dd
benzyl est e 0 9 _( o pyrrolidine-1-carboxylic acid
b— benzyl ester
6044 2-(3-Naphthalen-2-yl-
OQ O /? /—@ phenylcarbamoyl)-
H.N‘\(o_ o pyrrolidine-1-carboxylic acid
© benzyl ester
6045 H,C. 2-(4'-Dimethylamino-
HSC’N /? /_Q biphenyl-3-ylcarbamoyl)--
,N—<— O pyrrolidine-1-carboxylic acid
| H 00 benzyl ester
6046 ' Q _ 2-(4'-Methanesulfonyl-
Hﬁ“és; /? /“@ biphenyl-3-ylcarbamoyl)-
H.N{ ro pyrrolidine-1-carboxylic acid
°° benzyl ester
6047 2-(3-Bromo-
BrQ /» phenylcarbamoyl)-
,N—( N)/_o/—© pyrrolidine-1-carboxylic acid
H o0 benzyl ester
6048 no s 2-[3-(5-Acetyl-thiophen-2-
T 0 ~ yl)-phenylcarbamoyl]-
| H-"'<0— Je pyrrolidine-1-carboxylic acid
. benzyl ester
6049 | 2-{4-[2-(2-Chloro-
" o/“< > phenylcarbamoyl)-acetyl]}-
N_<°_ °>_ phenylcarbamoyl }-
pyrrolidine-1-carboxylic acid
o benzyl ester
0
HN
@CI
6050 2-(4-Piperidin-1-yl-
Q 4 : phenylcarbamoyl)- o
O —N /——® pyrrolidine-1-carboxylic acid
’i‘“‘(— k— o benzyl ester
6051 2-[3-(1-Methyl-1H-indol-5-
4 yl)-phenylcarbamoyl]-
_( »_ o pyrrolidine-1-carboxylic acid
benzyl ester
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6054 -
yl car banoyl ) - pyrrol i di ne-1 -
wa@eod/obsse y |
2-[ 4

-3-

--- 2-(3'-Am no- bi phenyl \
ester 00 ~ 6055 HOOC -

-(2-Carboxy-vinyl)- \ / \ /

H2N HN- - (

n- |
-O carboxylic
PCT/US2006/047503

AN

bi phenyl - 3-yl carbanoyl] N pyrrolidine-I-carboxylic
acid HN\O O benzyl ester 6056 0 -
2-(4' - Acetyl am no- bi phenyl - H3 H N

3- ylcarbanoyl) pyrrolldlne-

HN O 1 carboxylic acid

S 3 C ap-no-biphenyl - 0
6052 AU T ol i g b%r(ﬁo&(j?tb’bb’é’@?’éb’m‘
Eenzylhacest S Ne-g ~- H eptpagieyd)-pyerqlidine-1-
2-[4- (4- Met hyl - pi per—aé—l—n)—ke - ) - phe ng}tﬂmql])enmlester
Q\ / pyrrolidineH-c@rboxylic acid benzﬂ ester HO
60530 6059 Br 2744- Brq 2-fluoro- N |2-(4-Nitro-biphenyl-3-
phenyl%b&r’M @ /q) 0\ q; rrol i pgileerbhnidnbeytydlidine-1-
acid H o O benzy _{t_ 3060 H, CVpcdtboxylic acid benzyl ester
2- [4(4 Ethylamn,q)6 YO|sopropyI ani no HNyCH I\U
[1 ol famavl Yo Ol ohbhanyvy aar
6054 J., J, \JJ L T I (J.l.l' T L yl SUur 1 '!IIIU T ) Zlé mlno.‘sﬁ)hjenyl-:}_
H car amoyl)—pyrrohdme-l—

yrrol i i)?j);—z/c_l_@nzyl

carboxylic acid benzyl ester

6055

2-[4'-(2-Carboxy-vinyl)-
HOOC
- O O /3 /___@ biphenyl-3-ylcarbamoyl]-
N_<_N»_ a pyrrolidine-1-carboxylic acid
H 0 o | benzyl ester
6056 ) 2-(4'-Acetylamino-biphenyl-
‘ >—§, O O Y /__@ 3-ylcarbamoyl)-pyrrolidine-
H,C ,N—( N};—o ' 1-carboxylic acid benzyl ester
H 00
6057 2-(3'-Acetylamino-biphenyl-
O O A 3-ylcarbamoyl)-pyrrolidine-
O}—N ,N{Nk‘o 1-carboxylic acid benzyl ester
H,C H H ©0 o0
6058 HoCo 2-[4-(4-Methyl-piperazin-1-
|\/N | /w yl)-phenylcarbamoyl]-
PR /___© pyrrolidine-~1-carboxylic acid
3_{ O}" o benzyl ester
6059 2-(4-Bromo-2-fluoro-
Br /? /_@ phenylcarbamoyl)-
N_<- }—o pyrrolidine-1-carboxylic acid
;1, 0O O benzyl ester
6060 N 2-[4-(4-Ethylamino-6-
Tﬁ:’/ °”s\©\ /ﬁ\ isopropylamino-
i YD [1,3,5]triazin-2-ylsulfamoyl)-
CHy T phenylcarbamoyl]-

pyrrolidine-1-carboxylic acid
benzyl ester
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40 WO 2007/ 070556 PCT/ US2006/ 047503 6061 2-([1,1';

1 "] Ter phenyl

-4 yl car banoyl ) - pyrrolidi ne-1-

W@ a00boxopsé ¢ aci d benzyl ester o 6062 Q‘\~ PCT/US2006/047503
2- (4-Morpholin-4-yl- ~"" \ N o phenyl carbanoyl) ~H
a~ pyrrolidine-1-carboxylic acid benzyl ester 6063
/'~ 2-(2-Fluoro-4-iodo- N phenylcarbanoyl)- H
pyrrolidine 1-carboxylic acid F benzyl ester 6064 CH3
[4 (4-Met hyl -pyridin-2- ylsul famoyl)- H\- s
H‘ Rerycarbameytt—es—a—pyr+roki-di-he- ﬂrp'z’;&'},l c
6061 N penzyl est & O~ O 6065 " 2-(1, fTerbenyl-4-
2-[3- (5-Chloro- fykidi n-3 'yl oxy) - 5- n| Yyegrbamoyl)-pyrrolidine-1-
ﬁhenyl car banoyi ] - & pyfr al i di ne-1 - car peRYPEdicagidibengyl ester
| benzyl ester p H N 6066
2-[ 3- (Qui nazol i n-4-yl apd no) - HN pheny| car banoyl | - N
q~" pyrrolidine-l-carbpxylic acid
6062 . ’ 2-(4-Morpholin-4-yl-
U@_ /? r@ phenylcarbamoyl)-
v— o pyrrolidine-1-carboxylic acid
W benzyl ester
6063 ; . 2-(2-Fluoro-4-iodo-
" _(/jv)_o/—@ phenylcarbamoyl)-
L o d pyrrolidine-1-carboxylic acid
benzyl ester
6064 Ny ot 2-[4-(4-Methyl-pyridin-2-
: N~ ylsulfamoyl)-
HN\s”O phenylcarbamoyl]-
& o pyrrolidine-1-carboxylic acid
O”JK( benzyl ester
0
°~
5
6065 Nx 2-[3-(5-Chloro-pyridin-3-
' g yloxy)-5-nitro-
phenylcarbamoyl]-
/éL 2 pyrrolidine-1-carboxylic acid
Oax o
N r"-'l/U\S\> benzyl ester
) OYN
Q
6066 2~[3-(Quinazolin-4-ylamino)-

phenylcarbamoyl]-
pyrrolidine-1-carboxylic acid
benzyl ester
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W@ b@npresss banmoyl | -

J 0 benzyl ester
6067 2-[4-(5-Cyano-IH " benzoi m dazol
benzyl
I sobenzofuran-5- 9~a 0 k 0 o
yl car banoyl ) - pyrrol i di ne-1 -

ester 6069 2-[4-(Mrpholine-4 1 0

carbonyl ) - phenyl car banoyl ] - ~'~N -
6067 V¥ rolidine 1Lr~:1rhnvu] -

2-(3-Pyridinp V. phenyl carb

gyrrolidi ne- t] rboxyl |jﬁ@>| d benzyl

2- (4- Benzot hi azol - 2-yl -~phenyl car bano)

yrrolldlne | -carboxyli ¢ acid 0-1( beh
072 q | a2[3(2 l\/brl|n4yl 2-

[ e}

41 WO 2007/ 070556 PCT/ US2006/ 047503

-2-yl met hyl) -
pyrrolidine-1-carboxylic acP@r/us2006/047503
ester 6068 2-(3-Oxo-1, 3-di hydro-

ll_~_ol

carboxylic acid benzyl

vy Q6070

aﬁdf}r(? (rang=1H-
Sspzoimiinzel-2-ylmethyl)-
phenylcarbamoyl]-

pyrrolidingrl-cayboxylic acid

6068

o—ethoxyj=—o—oz=tf

yrrolidin r
-(4- I\/brph&;jﬂ/’:ﬁ@:‘.:yfX
0

plrcrryﬂon Uauuyl

/I.®d benzyl

NT

benzyl ester
SRIes”

(ﬁ (Pxo -1

150 enzofuran
ylcarbamoyl)-pyrrolidine-1-
carboxylic acid benzyl ester

6069 2-[4-(Morpholine-4-
carbonyl)-phenylcarbamoyl}-
;1J\|\> pyrrolidine-1-carboxylic acid
benzyl ester
6070 ‘ 2-(3-Pyridin-4-yl-
_(/‘? r‘*@ phenylcarbamoyl)-
o E Y ok— ¢ pyrrolidine-1-carboxylic acid
N~ : benzyl ester
6071 Q 2-(4-Benzothiazol-2-yl-
> phenylcarbamoyl)-
( 1, u’ﬁ\r \> pyrrolidine-1-carboxylic acid
i YN benzyl ester
5
6072 ) 2-[3-(2-Morpholin-4-yl1-2-
‘ ?\/Nj(\oO\ﬁ/u\‘ """ oxo-ethoxy)-
© o phenylcarbamoyl]-
o pyrrolidine-1-carboxylic acid
é benzyl ester .
6073 % 2-(4-Morpholin-4-ylmethyl-
[ j phenylcarbamoyl)-
N pyrrolidine-1-carboxylic acid
H@ o benzyl ester
o
S
o
P
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phenyl car banoyl ) -
benzyl ester \ |

N pyrrolidine-1-carboxylic acid o
NH ON 0 42 WD 2007/070556

WO 82806/ 047503 6074 N% 2- [ 3- (4- Ni t 1 0- phenpyPSIONEs47503

phenyl car banoyl ] -
benzyl ester

H, ¢ c¢> benzoi m dazol - 2-yl net hyl ) -

pyrrolidine-1-carboxylic acid
HO 6075 Hc ~ NH 2-[4-(5-tert-Butyl-I1H
phenyl car banoyl ] -

pyrrolidine-|-carboxylic acid benzyl ester 6076 Br
2-(4-Bronmp- i | N phenyl carbanmoyl) N ~-

6074 pyrrolidine-1-car ic acid H 0 0 peqayh-Nistoerhetoxy)-
) 2-(4-Pyrrol i dio yl methyl - N . phehphasidabaydyl}-
|Eyr rolidine- |-dgarboxylic acid O benz Y byeslidine-1Nabboxylic acid
6078 -CH, 2- (2 ﬁa‘y bi phenyl benzyl ester
y| car banoyl ) - py carborylic aci d benzyl
aster

6075

2-[4-(5-tert-Butyl-1H-
benzoimidazol-2-ylmethyl)-
phenylcarbamoyl]-
pyrrolidine-1-carboxylic acid
benzyl ester

6076

2-(4-Bromo-
phenylcarbamoyl)-
pyrrolidine-1-carboxylic acid
benzy! ester

6077

2-(4-Pyrrolidin-1-ylmethyl-

| phenylcarbamoyl)-
pyrrolidine-1-carboxylic acid
benzyl ester

6078

2-(2’—Methoxy~bibheny]—4-
ylcarbamoyl)-pyrrolidine-1-
carboxylic acid benzyl ester

6079

2-(4-Pyridin-4-yl-
phenylcarbamoyl)-
pyrrolidine-1-carboxylic acid
benzyl ester
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HO 0O 6079 2-(4-Pyridin-4-yl-
WQRD7HOBSE56 PCT/ US2006/ 047503 6080

ester

0 phenyl car banoyl ) -
pyrrolidine-1-carboxylic acid N benzyl

0 43 WO
PCT/US2006/047503

2-[4-(Piperidine-I|-carbonyl)-
pyrrolidine-I-carboxylic acid
2-(3-Quinolin-3-yl -
pyrrolidine | - carboxylic acid

N o phenyl car banoyl ]

N~ benzyl ester 0 6081

N phenyl car banmoyl ) \

H O benzyl ester 6082

2-[3 |(% H-Ipdol i yl?; N phinxlcarPanoyl] agu
pyrrodi-re—t—earboxyt-e—aei-d-—-benzyl—ester
6080 375 [ 3- (2- 3-di hydro-| H i ndol - 51 (ffpeilﬁ!mt?- carbonyl)
phenyl car b I ] a P roI i di ne-1-caf agbamoydl- Hy
benzyl est e 6087 2, 3- Di ox0-[2 p W“rld:aﬂ?{?xyhc acid
1Hindol-5-yl) JOL N 1' N phenylcarb o o
pyrrolidine-l-carboxyl%g acid
6081 4 2-(3-Quinolin-3-yl-
O Y r_@ phenylcarbamoyl)- .
~ N‘(— 0 pyrrolidine-1-carboxylic acid
_ o o | benzyl ester
N .
‘[ 6082 , 2-[3-(1H-Indol-4-yl)-
O L\ /_@ phenylcarbamoyl]-
r\‘l—(_ 0 pyrrolidine-1-carboxylic acid
O H O O benzyl ester
N /
H
6083 : ' 2-{3-(2-0Ox0-2,3-dihydro-1H-
O . /R ,_Q indol-5-yl)-
f}l—\(- Van phenylcarbamoyl]-
O H O O pyrrolidine-1-carboxylic acid
HN benzyl ester
0
6084 4 2-[3-(2,3-Dioxo-2,3-dihydro-
O Y ,_Q 1H-indol-5-yl)-
l}l—(— e phenylcarbamoyl]-
O H O O pyrrolidine-1-carboxylic acid
HN benzyl ester
0 o
6085 /w 2-[3-(2-Methyl-quinolin-6-
O %N /_@ yD)-phenylcarbamoyl]-
F}l—(— Ve’ pyrrolidine-1-carboxylic acid
O 0 0 benzyl ester
N
|
H,C 7
6086 4 2-(4'-Amino-biphenyl-3-
O 3N /_@ ylcarbamoyl)-pyrrolidine-1-
O z—{ O}——o carboxylic acid benzyl ester
H,N
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HN benzyl ester 0 O 6085 2-[3-(2-Methyl-quinolin-6- 1
N yl)-phenyl carbanmoyl]- H o pyrrolidine-I-carboxylic
wa@eidomssezyl ester N1, ,  H3C 6086 PCT/US2006/047503
2- (4" - Am no- bi phenyl -3- N yl car banmoyl ) - pyrrolidine-| -
N ~--0 carboxylic acid benzyl ester H O HZN 44 WO
2007/ 070556 PCT/ US2006/ 047503 6087
2- (3" -Acetyl -bi phenyl -3 0 N
yI car banoyl ) - pyrrol idine-1- Hc ~ carboxylic acid
6087 Jenzyt ester 3 H O 6L GOoo
4-[3- (- Hydr oxy~napht N 2 helr§3|‘%8?%
s ne-l-
Opyrrlldlne ab dr b 1
gst 87608 o bi phenyl | © P%"Y 1qaci ﬁ‘zﬂ ester
3- yl car bawey| ) pyrrol [ d| ne- HN N o 1-parboxylic acid
e08gdenzyl ester 6090 Z-T d nNo-2Z2 -Met nyt 13 I(g Hydrok\&-naphthalen-
bi phelnyl_ : NHZN';J phenylcarbamoyl]-
Qyrrol g 1C HCbU E%Alu? ei-carboxyhc acid
©c 0 benzyl ester
. HO™"
6089 4 2-(3'-Methylamino-biphenyl-
CH, O PN /_@ 3-ylcarbamoyl)-pyrrolidine-
HN I E—(O— Ok_o 1-carboxylic acid benzyl ester
6090 4 2-(3'-Amino-2'-methyl- .
' H, O PN /__@ biphenyl-3-ylcarbamoyl)-
H,N '}"\(—— }—o pyrrolidine-1-carboxylic acid
O H O O benzyl ester
6091 4 2-[3-(2-Methyl-benzothiazol-
‘ L N ,__Q 5-yl)-phenylcarbamoyl]-
';“( )0 pyrrolidine-1-carboxylic acid
O © 0 benzyl ester
s
=N
H,C
6092 . /w ' 2-(3'-Hydroxy-biphenyl-3-
O PR r@ ylcarbamoyl)-pyrrolidine-1-
HO O t;l—( )—0 carboxylic acid benzyl ester
‘ H O ©O ’
6093 O _NH, 4 , 2-(3'-Ureido-bipheh3.rl-'3-
. 5N /_@ ylcarbamoyl)-pyrrolidine-1-
HN O N Vs carboxylic acid benzyl ester
H o O
6094 N 2-[3-(1H-Indol-7-yl)-
N 5 N ; phenylcarbamoyl]-
4
v~ o pyrrolidine-1-carboxylic acid
O H 0 0 benzyl ester
6095 ) 2-(3-Amino-5-
HyN O N~ 1)/-—0/_© trifluoromethyl-biphenyl-3-
@ ; ylcarbamoyl)-pyrrolidine-1i-
D carboxylic acid benzyl ester
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i 6091 _ 2-[3-(2-Methyl
5-yl)-phenyl carbanoyl]- ,j::DL Ho
w@oororis8é ne- 1- car boxyl i ¢ aci d benzyl
6092 /~ - 2-(3'-Hydroxy-bi phenyl - 3-
yl car banmoyl ) -pyrrolidine- | - HO N/
acid benzyl ester O 6093 o NH 2-(3

- benzot hi azol -

ester /PQI/UBB@/047503
N/
H >- o carboxylic

- Ur ei do- bi phenyl -

~' z N ylcarbanoyl)-pyrrolidine- |I - HN ( N _O
car boxylic acid benzyl ester OH 6094 2- [ 3-(1
6096 [+ I nmdof=7~ y17- N—phe 1 car Dalruyl 1 - -
pyrrolidirfe- 1 b’w H ben' (3 et mo 1
2- (3" - ArhCn ' r fI uor onet hyI bamoly )
yl car banoyl ) pyrrol i d| ne-l FFF cark 8af oxylic acid
enzyt—ester—45—Wo ’mQ?% 9705"“ PCT/J\ '*”’1
6097 K096 - - 2 (3tpi el yI 2 D! ﬁlnda- -yD-
bi phenyl y@’o' roI i di ne*l’i}e@ﬂ%‘@ vB-
aci d  bersest er 60971 2-[3-(1 HIngavrghg 1‘?6' -Rprboxylic acid
557 n moyl] benzyl e
2-{3-(2,3-Dihydro-1H-indol-
O N~ ”2,_0”@ 5-yl)-phenylcarbamoyl]-
9 O H o pyrrolidine-1-carboxylic acid
H benzyl ester
6202 Y 2-[3-(1H-Benzoimidazol-5-
N O N _("N%O/“@ yD)-phenylcarbamoyl]-
<’N O H OO pyrrolidine-1-carboxylic acid
H benzyl ester
6203 ; 2-(Biphenyl-3-ylcarbamoyl)-
; ~ ) pyrrolidine-1-carboxylic acid
E{ o)— © benzyl ester
6204 L 2-[3-(2-Methyl-quinolin-6- |
'.‘*(_ “)—O”O yD)-phenylcarbamoyl]-
e S WO pyrrolidine-1-carboxylic acid
benzyl ester
6205 Y 5-{3-[(1-Benzyloxycarbonyl-
or;J C Z;-o"‘@ pyrrolidine-2-carbonyl)-
o N " amino}-phenyl}-1H-indole-2-
. carboxylic acid
6206 L I 2-[3-(3-
H,C’Ng{ “;%QFQ Dimethylaminomethyl-1H-
) " indol-5-yl)-

1 phenylcarbamoyl}-
pyrrolidine-1-carboxylic acid
benzyl ester

6207 Ha oy 2-{3-[3-(2-Amino-ethyl)-1H-
> O O e,«—-(O” N),——cf’@ indol-5-y1]-

N HoO© phenylcarbamoyl}-
pyrrolidine-1-carboxylic acid
benzyl ester

6208 oy 2-[3-(2-Methyl-1H-indol-5-
ol O ry-{o'_ :)f—o’_@ yl)-phenylcarbamoyl]-
"y O " pyrrolidine-1-~carboxylic acid
n benzyl ester
6209 N 2-[3-(6,7.8,9-Tetrahydro-5H-
» O ,:,-(“ ")_o/‘© -t carbazol-3-yl)-
) Hooo phenylcarbamoyl]-

pyrrolidine-1-carboxylic acid




1
2-13-(2,3-D hydro-1 Hindol- |

pyrrolidine-1-carboxylic acid benzyl

5-yl)-

ester 6201
phenyl car banoyl ] -

wWONR2007/07055@yr r ol i di ne-| -carboxylic acid H benzpeT/ES1066/047503

6202 =2-[3- (| H Benzoi m dazol

-5- yl)-p

henyl ear banoyl | -

O o pyrrolidine-I-carboxylic acid benzyl ester 6203
2- (Bi phenyl - 3-yl carbanmoyl )- | N
pyrrolidine-|-carboxylic acid \ | H o benzyl ester
" 6204 2- [3 (2- Met hyl -qui nolin-6- r
Pl N PP ehaneagl ] "~ u g on
‘J)”}r rg_lr4 A;ynn_ ] r\ar_{\n{/\ll i :- aci d_]eenzy! %yl%
byrr ol i di éyl% o] - pheny|q>hexlﬂlqafhfm®1]z
sar boxyl i i d 620 2-[3-(3- ", C pparqlidine-1-carboxylic acid

D et hyl aii meyret hyl -1 H i ndol - 5-yl ) -

benzyl ester

6211 {
|
[

bhenyT car banoy
benzyl ester 6

-carboxylic acid

py ol 7 di ne- I-car bo
}HS 2-A.min
ﬁ phenyl earb

yA '[3 £7- hifio-1H-indol-5-

w N lcérbéﬁ‘hoyl]-

idine-1-carboxylic acid
benzyl ester

6212

2-[3-(2-Oxo0-2H-chromen-3-
yl)-phenylcarbamoyl]-
pyrrolidine-1-carboxylic acid
benzyl ester

6213

2-[3-(2-Oxo0-1,2-dihydro-
quinolin-3-yl)-
phenylcarbamoyl]-
pyrrolidine-1-carboxylic acid
benzyl ester

6214

2-(3-Quinoxalin-2-yl-
phenylcarbamoyl)- :
pyrrolidine-1-carboxylic acid

benzyl ester

6215

2-[3-(2-Ox0-2,3-dihydro-1H-
benzoimidazol-5-yl)- '
phenylcarbamoyi}-
pyrrolidine-1-carboxylic acid
benzyl ester

6216

2-[3-(2-Oxo0-2H-chromen-6-
yl)-phenylcarbamoyl]-
pyrrolidine-1-carboxylic acid
benzyl ester

16217

2-[3-(3-Methyl-2-ox0-2H-
chromen-6-yl)-
phenylcarbamoyl}-
pyrrolidine-1-carboxylic acid
benzyl ester

6218

2-[3-(3-Methyl-2-0x0-1,2-
dihydro-quinoxalin-6-yl)-
phenylcarbamoyl]-
pyrrolidine-1-carboxylic acid
benzyl ester
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benzyl
Q -

2-[3-(6,7,8,9-Tetral ydro-5H f
phenyl car banoyl } ol i dine-|-car
2007/ 070556 PCT/ US2006/ 047503
2-[3-(7-Nitro-I Hindol -5-yl)-

(oo} pyrrolldlne I-carboxyllc aC|d

L1

ester 6208 2-[3-(2- Met hyl
0jj-0 yl)-phenyl car banoyl ] -
w@yeo7oriseé ne- 1 - car boxylic acid benzyl

- 1H i ndol - ,c | H

est er 6POPUS2006/047503
car bazol -3-yl)- | "

boxylic acid 46 WO
benzyl ester 6210

N'~ phenyl carbanoyl]- H

N " NO benzyl ester

{7
Z 1 1 L'LO'\I I"\IIIIIU I

O +-Raot—=5=
621501Y - phenyl car b rroli d| &P LH-Bepeotriazol-5-yl)-
-{1- car boxyl W—I»be/r}%@est er Benylcar amoyl]-
2L [ 3-(2- O chrom@n®3- 0 N'~ yl)- p g%%é}nséhﬁfg}wxyhc acid
0 0 pyrnehi di ne- I-carboxyllc acid | °8¢¥fer 6213
62202 [ 3- (2- Oxo- 1, 2-d] hydroy © "C ~ qui Noli4n¢B43dithiokd-2,5-
o, phenyl car bang @ prr?w&r@e | -car Hqud Qsﬁtﬁhﬁdr o-pyrrol-1-
SN yD)-biphenyl-3-ylcarbamoyl]-
a0 pyrrolidine-1-carboxylic acid
ci benzyl ester
6221 2-[4'-(3-Methyl-5-0x0-4,5-
,:1_( N}/._o"'@ dihydro-pyrazol-1-yl)-
0 0 H e biphenyl-3-ylcarbamoyl]-
! pyrrolidine-1-carboxylic acid
H, benzyl ester
6222 oy 2-[3-(4-Amino-2-0x0-2H-
2 0 pyrimidin-1-yl)-
A _J H O 0 phenylcarbamoyl}-
H:N pyrrolidine-1-carboxylic acid ,
benzyl ester
6223 N 2-[4'-(3-Oxo0-1,3-dihydro-
n;z—(._N)—-or_@ indazol-2-yl)-biphenyl-3-
WORELE ylcarbamoyl]-pyrrolidine-1-
&\NH carboxylic acid benzyl ester
6224 'S 2-[4'-(1,3-Dioxo-1,3-dihydro-
G isoindol-2-y1)-biphenyl-3-
o o & H oo ylcarbamoyl]-pyrrolidine-1-
&Ko carboxylic acid benzyl ester
6225 N 2-[4'-(2-Ox0-2,5-dihydro-
g e ”%o"'@ pyrrol-1-yl)-biphenyl-3-
0 O n O 0 ylcarbamoyl}-pyrrolidine-1-
N . .
t) carboxylic acid benzyl ester
6226 D) 2-[4'-(5-Methyl-thiazol-2-y1)-
J n— N)—o”_G biphenyl-3-ylcarbamoyl}-
. O noo pyrrolidine-1-carboxylic acid
oSN benzyl ester
6227 D) 2-(4'-Oxazol- 5—y1—b1phenyl 3-
\ Q ,},_(‘ N»..{‘@ ylcarbamoyl)-pyrrolidine-1-
5 O H OO0 carboxylic acid benzyl ester
. (\N\




benzyl ester 6214 2-(3-Quinoxalin-2-yl- N
phenyl car banmoyl )- H o o pyrrolidine-I|-carboxylic acid
whewzphosest er 6215 2-[ 3- (2- Oxo- 2, 3-di hydr o- | H-PET/BR200€047503
benzoi m dazol -5-yl) H o o phenyl carbanoyl ] -
pyrrolidine-I-carboxylic acid ~-NH benzyl ester 6216
2-[3-(2-Oxo-2H chronen-6- | N ~"noo \ /
yl ) - phenyl carbanoyl] | pyrrolidine-1-carboxylic acid
benzyl ester 0 6217 2-[3-(3-Methyl-2-0x0-2H N -~"~

y+-ol-dine-—1
6228 est er ogyglopcntane-l 2-
hydr o- qlifisasteryHc geid) by--
"N pyrrol i di ngbenzylanaids @xiiBrdH-
est er 37 WD 2007/ 07pHgl-5-y])-phenyl]-amide}
6229FCT/U82006/047503 6219Er 2-[3-(1FFBGWZQﬂkhﬁ&ﬁa&ﬁpyhbhduwéb
I pheny[carbar pyrroliding &bggﬁpp%thg{yﬂqndok
gcid H' b szrb 5-yl)-phenyl]-amide
HN
6229 2-Phenylacetyl-
Q 3@ cyclopentanecarboxylic acid
O m S d [3-(1H-indol-5 -yl)-phenyl]—
amide
HN
6231 HO~ 3-Hydroxy-2-[3-(1H-indol-5-
C] 0 _{‘N)_O/‘—@ yl)-phenylcarbamoyl]-
O nm o0 pyrrolidine-1-carboxylic acid
' - HN benzyl ester
6232 HO— 3-Hydroxy-2-[3-(1H-indol-5-
O N _('—N%O/@ yD)-phenylcarbamoyl]-
O H O O pyrrolidine-1-carboxylic acxd
HN benzyl ester
6233 oH 4-Hydroxy-2-[3-(1H-indol-5-
/h /_@ . yD-phenylcarbamoyl]-
O T G . | pyrrolidine-1-carboxylic acid
O LI benzyl ester
HN“
6234 2-[3-(1H-Indol-5-y1)~
O ’.“\g[-—":}f'o/_‘@ phenylcarbamoyl]-azetidine-
N O A 1-carboxylic acid benzyl ester
6235 2-[3-(1H~Indol-5-y1)-
O . N)_O/—O phenylcarbamoyl]-piperidine-
0 h o o 1-carboxylic acid benzyl ester
HN
[ 6236 55 4-[3-(1H-Indol-5-y1)-
O N _('—Nk_O/—Q phenylecarbamoyl]-
® 4 o d thiazolidine-3-carboxylic acid
HN_. benzyl ester
6237 Q 1-{3-(1H-Indol-5-y1)-
7 phenylcarbamoyl]-1,3-
9 N_(’—N»_Or@ dihydro-isoindole-2-
O R O O ' carboxylic acid benzyl ester
HN
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6220 2-[4'-(3,4-Dichloro-2,5- o H~"- off,- o/
di oxo- 2, 5-di hydro-pyrrol - |-
wQ kgo7orgsbenyl - 3- yl car banoyl ] cr- PCT/US2006/047503
pyrrolidine-1-carboxylic acid ci benzyl ester 6221
2-[4'"-(3 -Methyl-5-0x0-4,5- 1 i | Ho~o0\/
di hydro-pyrazol -1-yl) o bi phenyl -3 -ylc arbanoyl]-
pyrrol i di ne-1-carboxylic acid cH, benzyl ester 6222
[3(4Amn020x02H- NNIN'~pyrIm'dinI-yI)HOO
- c.hoxvlic
6238benzyl ester 6223 2- [ 4% (3 - ~ Oxo- 1, 3-di B r(éH hd91“50‘>’1b
i| i ndazol - 2-yl ) - bi phe yI ’3 0 phenylcarbamoyl]-4-
yll car banoyl ] - Py ol i di - NH car b reROxyap@rolidine-1-
benzyl este 4 -77&4 ’ 3- Di oxo{ tarpodylis agid benzyl ester
H~""" o [N goi nddl -$1) - bi phenyl -3 | -
yll car banowy - pyrrol i dine-1- carboxylic acid benzyl
6239ester 6225 2- [4' 0 -d| hydro ¢ Pymbliline=1,2-dicarboxylic
pyrrol-1-yl) i%r bai noyl | apira-BénAldieide 1={[3-
J| car boxyl i [ Hester 6226 (1H-indol-5-yl)-phenyl]-
2-[4" - (5-Hyl-th| azol - 2 yl)- N, 0 ﬁrmde}
____br phany! 3 yl ca¥ honﬁul 1 n\lr rnl | r~|| v”2 ﬂﬁ?&’?l | ‘1
62404cid Hc -4'" be zyl‘é§1er @,227 . [3(1 -Indol-5-yl)-
2 (4' - Oxazol +5- @ biy o3- v/ | phenylcarbamoyl]-
yl car banoyl yr ol 'HdlmeG | pyrrolidine-1-carboxylic acid
HN methyl ester
6241 R 2-[3-(1H-Indol-5-yl)-5-nitro-
O . _<"—~>_°,—© phenylcarbamoyl}-
0 O N pyrrolidine-1-carboxylic acid
N benzyl ester
6242 2-[3-Carboxy-5- (lH—mdol 5-
yl)-phenylcarbamoyl]-
pyrrolidine-1-carboxylic acid |
benzyl ester
6243 2-[3-(1H-Indol-5-y1)-5- .
methoxy-phenylcarbamoyl]-
pyrrolidine-1-carboxylic acid
benzyl ester
6244 1" oy 2-[3-Amino-5-(1H-indol-5-
O N _<—N o/—® yD)-phenylcarbamoyl]-
O h o 4 pyrrolidine-1 -carboxyhc acid
L@ benzyl ester
6301 _ °M . 2-(4'-Cyclopropylcarbamoyl-
P> % N _<-/_>>_°/__® biphenyl-3-ylcarbamoyl)-
W o d pyrrolidine-1-carboxylic acid
benzyl ester
6302 P 2-[3-(4-
j J%\ Cyclopropylcarbamoyl—
s o ttlliazol-Z-yl)— .
AN NN phenylcarbamoyl]-
{o)’ \’O pyrrolidine-1-carboxylic acid
benzyl ester
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PCT/ US2006/ 047503 6228 Cycl opentane-1,2 °
waolc@anszeyl ic acid 1 H

1- Phenyl acet yl

carboxylic acid benzyl est

ndol - 5-yl ) - phenyl ] - am de)

-pyrrolidine-2-

er

6229
(

48 WO 2007/ 070556
N" \ /

H benzyl am de 2-{[ 3- (PEL/HB2006/047503

NN car boxylic acid

[3-(1Hindol- Ho 5-yl)-phenyl]-am de HN 6229
2- Phenyl acetyl - cycl opent anecarboxylic acid | N
[3 (1H i ndol -5-yl)-phenyl]- H amde HN 6231 _
-Hydroxy-2-[3-(1H-indol-5-_\ N Nsj--0Q\ _/ .
63031 )~ phenyl car yIrAD Ho yrrol i di Ad>'tMetipdunipomethyl-
acid  HN benz 2 .. 3- Hydbipkgogl-3-ylaubamoyl)-
H-i ndol - I N €N~J ®0 yl ) - phenyl car bawaYliqing-1pagbexylic acid
dyrroliding-1-carboxylic acid H' benyPeradeser 6233 CH
4- Fydroxy“@ [ 3- (1 FLlndoI 5 yI) phenvlcarbannyl]
= N— pyl rot-dirrme=—t=—cat ~
6304l onayT e s% & [ -(TH I ndol -5 §;§ﬁ£ﬁiﬁ§§g§6’1
ghenyl carbs vl o pyrrohdme»l—carboxylic acid
benzyl ester
6305 R° 2-(4-Cyclopropylcarbamoyl-
<f phenylcarbamoyl)-
pyrrolidine-1-carboxylic acid
’*W};’Eio benzyl ester
Y,
6306 2-(4'-
N O O /? /——@ Cyclopropylcarbamoylmethy
<f © /N“<— e 1-biphenyl-3-ylcarbamoyl)-

H O O e p .
pyrrolidine-~1-carboxylic acid
benzyl ester

6307 2-(3'-Cyano-biphenyl-3-
“‘“a raﬁ@ ylcarbamoyl)-pyrrolidine-1-
O ? carboxylic acid benzyl ester
6308 , 2-{4-
: @ ﬁ /3 ,—-@ [(Cyclopropanecarbonyl-
W ) amino)-methy!}-biphenyl-3-
H Q o . T
. ylcarbamoyl}-pyrrolidine-1-
. carboxylic acid benzyl ester
6309 oy 2-(3'-Nitro-biphenyl-3-
g | ,}_(’ﬁ@ ylcarbamoyl)-pyrrolidine-1-
O " carboxylic acid benzyl ester
NO,
6310 \’ Q . ; 2-(3'-Cyclopropylcarbamoyl-
H O Q _8 f‘_@ biphenyl-3-ylcarbamoyl)-
<(N ) Y o>'° pyrrolidine-1-carboxylic acid
‘ benzyl ester
6311 . 2-{3'-
K) /?}_ /—@ [(Cyclopropanecarbonyl-
> H}"{ J° amino)-methyl]-biphenyl-3-
o ylcarbamoyl}-pyrrolidine-1-
: carboxylic acid benzyl ester
6312 2-(3*-
o O O 4 /_@ Cyclopropylcarbamoylmethy

/N—(»—-O I-biphenyl-3-ylcarbamoyl)-

[>—n H % 4 pyrrolidine-1-carboxylic acid
benzyl ester
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ri oL 1-carboxylic acid benzyl ester HN 9 6235 _
2-[3-(1HIndol-5-yl)- V' I Np NO

wQ@b@npresss banoyl | - pi peridine H o C 1-carboxyl i BCHUBH06/047503
benzyl ester HN 6236 A') _ 4-[3-(IHIndol-5-yl)-
N-<-N,~j-O\ / phenyl carbanoyl] o o
t hi azol i di ne-3-carboxylic acid H' benzyl ester 6237 -
1-[3-(1 HIndol-5-yl)- phenylcarbanoyl]-1,3- NC'~\ /
di hydro-isoindole-2 H O o carboxylic acid benzyl ester
HN -9 49 WD 2007/ 070556 PCT/ US2006/ 047503 6238 H 3
2-Tn3mbiHdr bfirbaldirhett! he peé3nOin@Buti siAsroRitRY lalptrmaceutical

|sopropoxy-pyrrolld| ne- I NCNOo \ / carboxylic acid

compesiipp coyrising a phngssyficallpaescptable parrier ondia thgrapsupically
effecﬂ(xvéHaJNoNut\ of'a &ihfo lgfdtﬁf%‘ﬂn%m @ﬁ(li—)‘ éx{ ésstéreb‘ls%nfér "{auto%nler ora

i ndol 5y| phetﬁv am’'de} 6240 /
phanppqe,q@ga;ll)g;aciﬂep r@of_@ﬁ éqq:ym@&pbmym}ng)m a patient a viral

mfecﬂé{ﬁ er:ld agécpgt Il%fsﬁzlé g?&é&r aﬁs ﬁ% i tl%e%agwn@ﬁze BSE ofAfkes.

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 other embodiments, the composition comprises a compound or a stereoisomer,

tautomer, or a pharmaceutically acceptable salt thereof that is

ester;

ester;

ester;

ester;

2-(3-Methylphenylcarbamoyl-pyrrolidine-1-carboxylic acid benzyl ester;
2-(4-Iodo-phenylcarbamoyl)-pyrrolidine-1-carboxylic acid benzyl ester;
2-(2,4-Dimethyl-phenylcarbamoyl)-pyrrolidine-1-carboxylic acid benzyl ester;
2-(2,5-Dimethyl-phenylcarbamoyl)-pyrrolidine-1-carboxylic acid benzyl ester;
2-(4-Methylphenylcarbamoyl)-5-oxo—pyrrolidine-l—carboxylic acid benzyl ester;
2-(2,4-Dimethyl-phenylcarbamoyl)-5-oxo-pyrrolidine-1-carboxylic acid benzyl

2-(2,5-Dimethyl-phenylcarbamoyl)-5-oxo-pyrrolidine-1-carboxylic acid benzyl
2-(3-Methylphenylcarbamoyl)-5-oxo-pyrrolidine-1-carboxylic acid benzyl ester;
2-(4-Methoxy-phenylcarbamoyl)-5-oxo-pyrrolidine-1-carboxylic acid benzy! ester;
2-Oxo-5-phenylcarbamoyl-pyrrolidine-1-carboxylic acid benzyl ester;
4-Hydfoxy-2-(4-rnet;hoxy-phenylcarbamoyl)—pyrrolidine-1-carboxylic acid benzyl

4-Hydroxy-2-(Z-methoxy-phenylcarbamoyl)-pyrrolidine- 1-carboxylic acid benzyl

2-(2,5—Dimethyl-phenylcarbamoyl)-4-hydroxy-pyrrolidine-1-carboxylic acid

berizyl ester;

4-Hydroxy-2-(4-iodo-2-methyl-phenylcarbamoyl)-pyrrolidine-1 -carboxyhc acid

benzyl ester; !
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\ NN \ phenyl carbamoyl] H pyrrolidine-I|-carboxylic
acid HN benzyl ester 6242 H

w@2(030TEshoxy- 5- (| H-indol -5- yl') - phenyl car banopC /uS1466/647503
pyrrolidine- | -carboxylic acid HN benzyl ester 6243
"H 2-[3-(1HIndol -5-yl)-5- methoxy-phenyl carbanoyl ] -
H pyrrolidine-1-carboxylic acid benzyl ester HN 6244
NH 2-[3- Am no-5-(1H i ndol-5- i yl)-phenyl carbanoyl] -
f pyrrolidine-l-carboxylic acid benzyl ester 6301

b? ‘h@%’%ﬁ r O%%?)@X{g& t){yppy_r?olidine—l—carboxylic acid benzyl

ester; PYr r ol |4d| 2; : - car boxyl | g acid benzyl ester 6302
cl opro S thiagzol -.2-vyl.) 5 "
4- Hydm?@n%%‘& s %qlc p%ar&% g%gilﬁﬁnﬁé ‘i%%%g&%ii %ée‘gl%lﬂ ot
be! g&%ﬁ%ﬁ@tc&oﬁ%%{é@i&%ﬁﬁé oyﬁzg%bﬂéﬁEQScarﬁ&Qalc acid

hyl am 'nomet hyl
benzyb(tspmenyl 3-yl carbanmoyl) H pyrroli d| ne-1|-carboxylic

asl {gn [@%Xb-?ﬁx’i&ﬁyl’)"—@ulfamoy 1}-phenylcarbamoyl} -pyrrolidine-1-carboxylic
-acid benzyl ester;
2-(4-Phenoxy-phenylcarbamoyl)-pyrrolidine-1-carboxylic acid benzyl estér;
2-(4-Methoxycarbonyl-phenylcarbamoyl)-pyrrolidine-1-carboxylic acid benzyl
ester;
2.[3-(2-Isopropyl-5-methyl-phenoxy)-5-nitro-phenylcarbamoy1]-pyrrolidine-1-carb
oxylic acid benzyl ester; A
2-f{4-Hydroxy-3-(5 -methyl-benzooxazo1-2—y1)-phenyicarbamoyl] -pyrrolidine-1-car
' boxylic acid benzyl ester;
2-[3 -Hydroxy-4-(5-methyl-benzooxazol-2-yl)-phenylcarbamoyl]-pyrrolidine-l-car
boxylic acid benzyl ester; or .
2-[3-(4-Fluoro-phenylsulfanyl)-5 -nitro-phenylcarbamoyl}-pyrrolidine-1-carboxylic

acid benzyl ester.

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 (I)-(IT) 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 a2 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.
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CH66304 2-(3-Benzothi azol-6-yl- S\ | \ N ~~

phenyl car banoyl ) - pyrrolidine-1-carboxylic acid HO
whewzyiosest er 6305 2- (4- Cycl opropyl car banoyl - PCT/US2006/047503

phenyl car barnoyl )- pyrrolidine-I-carboxylic acid

benzyl ester 0 -~0 6306 2-(4'- N\ I \ | /--

Cycl opr opyl car banoyl net hy H4-~ N

1- bi phenyl - 3-yl carbanoyl) 0 acid benzyl ester 6307

2-(3' - Cyano- bi phenyl -3- y yl carbanoyl)-pyrrolidine- |

\ I?l%\rﬂtl)q%xa)éllo%c%waﬁql %B{?EDZ b gr%%g&gﬁr%\leu?%gﬁy (e)ffective azmilfrnt ol%lthe

comp8ihdPof thetiidntioR iaRheseMlin omblRE6R WIRY bnd or BY¥Fd Qlchtl AREve
| - carboxylic acid benzyl ester 6309

against hepatifg @1 phenyl -3 H o7r
"yl carbanoyl)-pyrrolidine-1- carboxylic acid_benzyl
ednspmenmbghimgnts, the agend actiye pegingdigpatitiG yags is fn inhibitor of
HCV Profass! Hé v hEFHRMRYHEV kbiRale, HCV N'S4B protein, HCV entry, HCV
ggrr§$¥dine-#-?arg%§¥lic aci d Benzyl estbro 631\ 1\’
assembly, HCV @gress, HCV NS5A protein, or inosine 5'-monophosphate dehydrogenase.

In other embodiments, agent active against hepatitis C virus is interferon.

In still other embodiments of the method of treatement or prevention, the
compound is selected from the group consisting of a compound from Table 1 or a

stereoisomer, tautomer, or a pharmaceutically acceptable salt thereof.

In other embodi;nents, the composition comprises a compound or a stereoisomer,
tautomer, or a pharmaceutically acceptable salt thereof that is
2-(3-Methylphenylcarbamoyl-pyrrolidine-1 -carbbxylic acid benzyl ester;
2-(4-lIodo-phenylcarbamoyl)-pyrrolidine-1-carboxylic acid benzyl ester;
2-(2,4-Dimethyl-phenylcarbamoyl)-pyrrolidine-1-carboxylic acid benzyl ester;
2-(2,5-Dimethyl-phenylcarbamoyl)-pyrrolidine-1-carboxylic acid benzyl ester;
2-(4-Methylphenylcarbamoyl)-5-oxo-pyrrolidine-1-carboxylic acid benzyl ester;
2-(2,4-Dimethyl-phenylcarbamoyl)-5-oxo-pyrrolidine-1-carboxylic acid benzyl
ester; )
2-(2,5-Dimethyl-phenylcarbamoyl)-5-oxo-pyrrolidine-1-carboxylic acid benzyl
ester; .
2—(3—Methylphenylcariaamoyl)é-oxo—pyrrolidine-l-carboxylic acid benzyl ester;
2-(4-Methoxy-phenylcarbamoyl)-5-oxo-pyrrolidine-1-carboxylic acid benzyl ester;
2-0Oxo0-5-phenylcarbamoyl-pyrrolidine-1-carboxylic acid benzyl ester;
4-Hydroxy-2—(4-methoxy-phenylca.rbamoyl)-pyrrolidine-1 -carboxylic acid benzyl
ester;
4-Hydroxy-2-(2-methoxy-phenylcarbainqyl)-pyrrolidine-1-carboxylic acid benzyl
ester;
2-(2,5-Dimethyl-phenylcarbamoyl)-4-hydroxy-pyrrolidine-1-carboxylic acid
benzyl ester; |
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, ~~ [ (Cycl opr opanecar bonyl - H O~
am no) - net hyl ] - bi phenyl -3- 0
wQ b@anbEsoyl } - pyrrolidine-1 Carboxylic acid beP@yis2006/047503
ester 6312 2-(3" 0 f f Cycl opropyl carbanoyl net hy
~-0( 1-biphenyl-3-ylcarbanoyl)- " HHO o
pyol i di ne-1-carboxylic acid benzyl ester 51 WO
2007/ 070556 PCT/ US2006/ 047503 | n anot her enbodi nent,
the present invention provides a pharnaceutica

SRS AR I ARG R TR G ac

benzytespnund of Formula (I)-(11) or a stereoisoner,

tautonmer, or a. 5 pharpaceuti call ceptable salt .
{ RoeBorharphe RUSt RGOS TR PR RRPERY G doid benzy]
ester;vViral infection nediated at least in part by a virus
in the Flaviviridae famly of viruses. l,n SO
4-Hydpprd- tfeinde phepzlcadiapoy Deparpliding-dreaphaxylie ﬁ@ldgenzyl ester;
PrRRYANFREh-D M rbon) 1) MnNeb -BARRAL AP Ah Syl } L RrdHITRASichitRRylic acid
conprises a conpound from Table | or” & "stereoi soner,
benzyl gsfeBmer, or a pharnaceutical |y acceptabl e salt
t o i I it b 1. .
c ol Ey 2Bl TR TP b Berh Y Ip G ohGhe- Lgarbosylic
acid tenpylagsteaceut i cal |y acceptabl e salt thereof that is
2-{ 3¢ e - -0l i di_ne- RO .
a 02|(-§4-§§%1t2}§%y9@§et%élrc’%%agfgw;)yrpéﬁc{lgé- 1 géa?@on]ﬁ%'& &lcester,
2-A-¢+-Mxtbexyvarbongbplanytoarhanpyyl)-plirdlidiaet 1-caboxlicl dcid benzyl
.acid benzyl ester;
estetss (2, 4- Di met hyl - phenyl car banoyl ) - pyrrol i di ne- | - car boxy
| i [R2-Tsdpesygnis-msthgl-phddpxy)-S-nitro-phenylcarbamoyl]-pyrrolidine-1-carb
.2-(,2,.5- Di met hyl - phenyl car banoyl ) - pyrrolidi ne-1|-carboxy
oxylig F‘é‘%m lb"esFFle ester;
2-%f4-MRIdRyt P B BIh @ RYIDGSRY byazbl-030)-plicrydd drbliriey]-pyarolidine- 1 -car
/lic acid benzyl ester; .
boxybc peid beprylesstifi - phenyl car banoyl ) - 5- oxo- pyrrol i di ne-1-c
arREXYHJdeoRE 145 BRARYIL ben@8b8izol-2-y1)-phenylcarbamoyl]-pyrrolidine-1-car
2-( ?‘?@nﬁh& - phe%lyl car banoyl ))C)S?oxoy- pyrr ol}ilgjfpr){g- 1l-c
boxyHle peid\nengylesiess benzyl 20 ester; 2-(3
- | - i.di . TR .
) ('\:%;%J)&(ﬁﬂtﬁégx g@gﬁgﬁl‘gﬁzﬂyp g g{tgéﬁ?h%léﬁbéxﬁbff‘ﬁ pytrolidine-1-carboxylic
acid Benzgl éft¢thoxy- phenyl car banoyl ) - 5- oxo- pyrrol i di ne-1-carb

OXﬁéM1 3963g(bﬁ@%ﬂlloro%%gf&l;)-N—(2—isopropoxy—2—

oxoethyl)sul famoyl)phenylcarbamoyl)pyrfolidine- 1-carboxylate;

Benzyl 2-(4-(decahydroquinoline-1-carbonyl)phenylcarbamoyl)pyrrolidine-1-
carboxylate; ’

Benzyl 2-(2-(methoxycarbonyl)phenylcarbamoyl)pyrrolidine-1-carboxylate; -

Benzyl 2-(4-aminoquinazolin-6-ylcarbamoyl)pyrrolidine-1-carboxylate; ‘

Benzyl 2-(2,4-diaminoquinazolin-6-ylcarbamoyl)pyrrolidine- 1-carboxylate; or
tert-Butyl 2-(2,4-diaminoquinazolin-6-ylcarbamoyl)pyrrolidine-1-carboxylate.

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
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2- Oxo- 5- phenyl car banoyl - pyrrol i di ne-1-carboxylic acid
benzyl ester;

W@ 20dydridRe/ - 2- (4- met hoxy- phenyl car banmoyl ) - pyr r oPCTHUS06/047503
carboxylic acid benzyl 25 ester;
4- Hydr oxy- 2- ( 2- r net hoxy- phenyl car banoyl ) - pyrrol i di ne-1
-carboxylic acid benzyl ester;
2- (2, 5-D net hyl - phenyl car banoyl ) - 4- hydr oxy- pyrrol i di ne
-I-carboxylic acid benzyl ester 30

4- Hydr (4 | t h enyI car ba -pyrrolid
that sprye R O (il BRRYY Cdgt e?mpsww Sesoinreptipss e the
activ éﬁé’xﬁo@ﬁl@ﬂgﬁ?ﬂ upon numerous factors such as the severity of the disease to

2- (4- Brono- phen Icarba ) - 4- hydr oxy-pyrraolidine-Il-ca
be treatedy {hej agepnddelgting hipal tl‘b@%’t@? subject, the potency of the compound used,

the ro%gé)z% ?%lc(l%a z{dgxélh%%tlgg edg%ﬁl SR IREBM. IhE YIPEd b RirhinGBered
more ghgmoriqeRudasn pzefe@i/vbomqe)or awiaes] dayn ehl Iof theise fanyor apsywithin the

c acid 5 benzyl ester;
skill éﬁ?ﬁﬁﬁf@ﬁ?a yl met hyl ) -sul f anoyl | - phenyl car banoyl }
|
5 s o BT B s o
appr(amlndtebeﬂw Ito éthg per kilogram body weight of the recipient per day, preferably

aboutrz% 423? H{O %a%qg)gg éfefgrilgf}y%(?rg:a S0, B lo '% g/l(gfa .el"hus,C f(l)r

admiﬁisfrﬁhcérﬂtd s@@ kg petson; thetdoydgephnpowynldmostt prefepdtdnpé abo 35-700
%Q] pyrrolidine-I -carb oxylic acid benzyl ester;
mgp@r Hydr oxy- 3- ( 5- net hyl - benzooxazol - 2- yl ) - phenyl car ba

L i di l idDb | - 15,
D ihdenB PR o RS i BN L BS PR S R Rl
comp®@itiohs by rahytdné iofithd fotlevindruydst 6radCiysteRE07d k., @ahaleimsl;

2-[3-(4-Fl uoro- phenyl sul fanyl ) -5-nitro-phenyl car barmyl
mtral}asmrrw JupPAgLory), OF RRISHIGHRL (€-2--dRTramyYan ntiayenous|z

subc@BSeREPh IBAEatiocnh T He RSl Abd hikhast Modlani‘hQéﬁ‘aﬁSﬁ iforal using a
met hod for treating or 20 preventing a viral

convenjericdailyflospgeregimen fat pandbaadiusted apcoadingitp thrgagresofatfliction.
Comﬁegtiﬁ%ndé Sinlge thFlfg birAias lﬁx ( %su@ \ééxﬁﬂ'ﬁﬁﬁs %W&Qrs sustained

conpri ses m ni st € é patl ent’
releagofppoykadions. sabutmnsasqquns(qns) elonrsa a@pefplemrmmther appropriate

comﬁo@&%o%g.e %’noﬁ{er%rmﬁgmﬁ%xj fof Eh%inistering compounds of this invention is
inhalation. This is an effective method for delivering a therapeutic agent directly to the
respiratory tract (see U. S. Patent 5,607,915).

The choice of formulation depends on various factors such as the mode of drug
administration and bioavailability of the drug substance. For delivery via inhalation the
compound can be formulated as liquid 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 (MDI) 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
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acceptable salt thereof. In one enbodi nent, the
present invention provides use of a conmpound or a 25
wGar@renissoner, tautomer, or a pharnmaceuti cal | yPCT/US2006/047503
acceptable salt thereof as described herein in the
manuf acture of a nmedi canent for treating a vira
infection in a patient, wherein the wviral infection
is nediated at least in part by a virus in the
Flaviviridae famly of viruses. In some aspects, the
admiiiksfedihg lakke&hbeit dfs énth appk dh%ﬂ)e%sgs iﬁ%gdgéﬁﬁtg a%érfté‘in the form of a
i nfection. 53 WD 2 07/07055 PCT/ US2006/ 047503 In
free flgvwing pouiderthet campe dighersedsiny the patiensts @Sle%p@mnﬁwm fiyring
breatBhf Qﬁ]tthé’ 8eABRUTH o1dbr tWRhEREROHOIG o R fiRvd R R ttﬂlé?!ébe@lﬁ@ agent
used’in_conbination with one or nore-agents’ act
is forgyplated withepaxcinientuch pulactose  domeasundsbathownttaf the therapeutic

agentqg %}e% A Sltﬁ'igaafgfe}gi tangﬁ)ﬁi p% Hs?r% G’é‘}sﬁleé’agﬁﬁ%}%ﬁ?{’n lcggleb{ tor
I

ﬁ%{é% pﬁfra%?g%é@/ cﬁ%?‘ﬁéglsalﬁ%{ gf\sesnlge% Velgﬁ’\@ &%e&aﬁy for drugs .

that SHewmpogma@léabllnb'rba@edmporemb qulingie Eh,at hgmmﬂaanmuy\mn be

incrc 03 DAL UK el bk 5 b 5l by brsmote, s,
Pat. Nor. @y, 288desthibes a:plmmanehticm forhddtieh Hakiip pdiﬁclgﬁ DikBe size

range Ct?er elg)ltticS) ?%O%fm{q é’l(].:l? gﬁ&lf{] gem B%ab] géqy%%eléf?q gna crosslinked

' matnﬁ@fﬁﬂi:ﬁhh@le&ﬂbi Ut reednt Non 5auBgI84e1ERathJIRAS frodubon of a

03|t|on conpri ses npound or a stereol soner,
pharrpagehical fomaﬁa%n;g vhishdbs A upstapeedisabyesized fq nanoparticles
(averiéteﬁﬁﬁéle tsfk%tof 1480 nm) in the presence of a surface modifier and then dispersed
Iphenylcarbano | -pyrrolidine-1-carboxylic
ina I‘QE}dde E%//‘io g¥¢ @ pharmaceutical formulation that exhibits remarkably high
bioavailditilyodo- phenyl car banoyl ) - pyrrol i dine- 1 -carboxylic
acid benzyl ester; 15 ‘

2K, hnipIRIoAY |aré3&ﬁﬁfa’xllééar&5iﬂg¥ﬁérap¥ coRlpodh@BT FofaiR 2t9¥n

llic acid benzyl ester;
combination vith #tdean) Pop RbaRasarticalyAcresgble skriiens- Accentaidy

exmpién%s &€ 'ngn-*%?ﬂﬁ%éﬁg l%ggi:f 1strat1 rs agd 61)(2 é1_ot acrk;egfel}a affect the therapeutic

benefi| qf@hg@qmpcumdzgt] qutu& (I) Such excipient may be any solid, hquld
seml-golgd?or Il Hg%tapé/ L%;B{‘Sé}?ﬁocl%r B@%EX% gasgéﬁ)s g%rlprlgllltl tgelltr}g generally

aci d benz
availgblg @, Q‘nemfrsktlhyithplaanyl car banoyl ) - 5- oxo- pyrrol i di ne-1 -
arboxylic acid benzyl ester;

2 ﬁ@dmhthﬂuangdl exaifients mc)uc&-snatoh,meiluhise dhle gluco, bRtose,
t
sucrold, Gt MaRCRE (1o Tk siign ks magpeym Yrarafenieions gograte

glycemt yﬂmr[os’@areub bedmyl’n clllstide, dried skim milk and the like. Liquid and
semlsgg%x%xgﬁgx &58 £ egtgx fropn¥ gfy%lerlo Ipnrgf)ylene gfl rcck))lm\(waltelrce’chanol and
var101eﬂs=dil!sdhﬁh}d112g {tbseet ponyleRRe MR VeabRble) oryhitelit dHighs, Lbxg.,

arbo§¥I|c C|d benz yl
peanut o1l, soybean oil, minera sesame oil, etc. Preferred liquid carriers, particularly

for injectable solutions, include water, saline, aqueous dextrose, and glycols.

Compressed gases may be used to disperse a compound of this invention in aerosol

form. Inert gases suitable for this purpose are nitrogen, carbon dioxide, etc. Other suitable
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ester;
4- Hydr oxy- 2- ( 2- met hoxy- phenyl car banoyl ) - pyrrolidi ne-1I -
W@ 2000030856 ¢ aci d benzyl ester; PCT/US2006/047503
2- (2, 5-D net hyl - phenyl car banoyl ) - 4- hydr oxy- pyrrol i di ne
-l -carboxylic acid 30 benzyl ester; 54 WO 2007/ 070556
PCT/ US2006/ 047503
4- Hydr oxy- 2- (4-1i odo- 2- et hyl - phenyl car banmoyl ) - pyrrolid
i ne-1-carboxylic acid benzyl ester;

pharrpﬂﬁsz)l(lﬁ4 ;Ee?l%gglg %?%M@Fﬁmé%{gfmﬁgshlg rd%)s%lbgﬁ rurl %emqhgt%njs
PharfladditicabStictced <daed bp W pREda vty Piishald dbiahy,d8th ed.,
boxylic acid benzyl ester;
1990)5. {4-[ (Furan-2-carbonyl) - an1no] phenyl car banoyl }
- rolldlne- I -carboxyllc aC|d benzyl ester.;
%12& amestiodthe conyporndrip 3 fosmpiatien ¢ep vamewmhiadhe Sibiange

empl%yeil?/‘l?‘)}r ok élﬁﬁecll it h@laPo XV}ﬁ@ally""ﬁi@foﬁﬁﬂl%ﬁbn Sif1Rbntakd on a weight
- Phenoxy- phenyl car bano /pyrro i di ne-1 - car boX
percealé WtYakbasis, frest eout 0.01-99.9 wt of a compound of Formula %/I) based on

the tcr% (i%rrP(ﬁfaHS?fy&ﬁ‘%E{éﬂy lal{?:'%q{c%gcér&éof{ﬁw&suﬁXﬁlE%'hhHhéL%uhcaﬁa

oxyl'rc acid benzy este

excipi¢its.| Byferalply) ths-costpoyhd phpressnyt )t 8 lavel pHalphe dyBcwtanoy
Repréger)%(% %hbgﬁz{&gut(léal f&?x%lﬁﬁtl @c!zo(r)lga)%xglz (%)Wdﬁ%’%?ﬁhu 5(3) are

descnited Belgwyr r ol i di ne- I-car boxylic aC|d benzyl ester;

2-[3-Fydroxy-4-(5-nethyl-benzooxazol-2-y|)-pheny|carba
nn&klﬂii{ip;zalm Ithejpneeeﬂt-in‘aantiobdx directeditn al phanmygeutest esmpdsition

3.-(4: |_f
compriing  sratRU e ANEAisR Y SpPRALST ¥ srmeotnd.of s pyssent imggption in
combdnatibrbeila ylthaapam,caBﬁ Bﬂ?btl\ib z(rﬁour(t lgf @Rother active agent against
hl o [)- N
RNASRerAgTOTK b e nao Sl HED TG dhgegtsstive against HOV
includé a:;da@i@/ﬁ@uﬁmlt@etBZMbaanh4m@de@ahyﬁmmm& @hy1A6sin lalpha-1, an
-car ho henylcarbanoyl r¥rrolld|n I
inhibitgr Bg&!ﬁ(’ 2\153 sggnggﬁ)z?arse interferon-a, pegy. ated interferon-o.
(pegl%tér?er&ﬁras Wh&tw&f) RRRYb BT RATA AR hIcBhibhdtRm orca

boxyl ate; Benzy
pegnger(fqmarﬁ mbm@; 4 eprgbipptien phintsforpyorasnd; lgygidring and a
comblﬁgﬁcgpgfy;le%hﬁerferon-a and levovirin. Interferon-a includes, but is not limited to,

recombinant interferon-a2a (such as Roferon interferon available from Hoffian-LaRoche,
Nutley, NJ), interferon-02b (such as Intron-A interferon available from Schering Corp.,
Kenilworth, New Jersey, USA), a consensus in{erferon, and a purified interferon-a
product. For a discussion of ribavirin and its activity against HCV, see J.O. Saunders aﬁd
S.A. Raybuck, “Inosine Monophoéphate Dehydrogenase: Consideration of Structure,
Kinetics and Therapeutic Potential,” Arn. Rep. Med. Chem., 35:201-210 (2000).

The agents acti.ve against hepatitis C virus also include agents that inhibit HCV
proteases, HCV polymerase, HCV helicase, HCV NS4B protein, HCV entry, HCV
assembly, HCV egress, HCV NS5A protein, and inosine 5'-monophosphate
dehydrogenase. Other agents include nucleoside analogs fof the treatment of an HCV
infection. Still other compounds include those disclosed in WO 2004/014313 and WO
2004/014852 and in the references cited therein. The patent applications WO
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Benzyl
2- (2, 4-di am noqui nazol i n-6-yl car banoyl ) pyrrolidi ne- |
WO ec@rlomsyd at e; or PCT/US2006/047503
tert-Butyl 2- (2, 4-di am noqui nazol i n- 6-yl car banoyl ) pyrro
l'i di ne-1-carboxylate. Adm nistration and
Phar maceuti cal Conposition 30 In general, the
compounds of this invention will be adm nistered in a
therapeutically effective amount by any of the

20048853 1 T80 e huBE TR okl SO S ey e

ertirey.i | i ti es. The actual anmount of the conpound of this

invention, i.e., the active ingredient, will depend
gpﬂpzwiﬁtrmﬁﬁmml ﬁmtmeléﬁu Oméga mxre(%medlfdlémesnlfnﬁl) h|BILN-2061
i sea e treate age and rel ative hea
(Boeljirize Tpgs Weiom m) fHEnmst elr@da hefaaceytisels Alpldiagsiinc.y, Referon A (F.

Hoffrﬁﬁtu-la Rdifhe], @regasg& BAHb fitrwhied R@%e)ap%ﬁMIbJM OF Hoffman-La

drug can_be adm nistered 5 nore an once a

Rochf‘s}s SrelCapt (- Slrdtmar-LeKosheh Weljferon ﬁGléxOSrh@sfélm@cA&tsferon-

I
(Humjli_%ggééﬂog% i@((::n lefes IR eLgtVIB{I/Ié-MQD l%}geﬂ%f;@&nﬁusgllgh\ﬁ@?% (ddun
Phanmenmdsx B Sﬁéﬁndamg&aPlﬁarrmmelappisoxAmmme (Id&GMunedfc.), -
Infer%%;lezg ant 191% %@atbﬂgg Pﬁggﬁ Elrgllg E’ rr;m,lcreﬁ.{gicrzegs gr e)f ?f%b(ﬂﬁy(ﬁapan
Tobaécroohnce)bﬁegasgs/seplend(l\/lay/nk @haiayaceiﬂmms) Copledd (Maxim
N NN I T

Levoglgme(Ribaplﬁﬁmiﬁcu)] Osirarhidind(Ribapkiaith [11)), Meptazpme (Ribozyme
adam ni

enar bR R R e TR 25 BB reberon

(Scheringd85IMR Ribaviri (Siﬂ‘l@ﬁﬁé P%u , BEGPR&LLR Yavirif I'(Scherlng-PIough),
parentera €. g. i ntranuscu ar i ntravenous or 15

ZadagphSeiGleaels bafdﬁ’ﬁwmgl,rIENrMMﬂ@l fFrensitioe dhenanelsicshfT67
(T VSRt P SAE2 1y VDB 9010 (e

osage regine at can
Pharmjaqgutieals iny), memlferon (Vir@gerphm)t Xdiis08a(XTh Riaop}kwmboeuticals),

SCH gﬁséﬁLs%génn ou ), 38 orLlJIIPln? ’ag%itrsppi% dséﬁ@cﬁ"ﬂeaﬁa%’ANAws

Sus
(Anadys3Rh47%0@oche Bmcmmesewmmabme @dsnix)t NEMS11 (Novartis), and

itions. Another preferred manner
ACUkFggaggﬁkﬁFg?%?Pqgﬁéonpounds of thlsplnventlon is 20
halatlo an_ef ct ve ne r deliverin
| TR0 Bfliqaimetis, die GPmBopRGhs §%4 et of e fierep! fiveaion
conta(rﬁ@ eoxlﬂp?ﬁld cEfglF (&ﬂiuéﬁ Joarq ﬂik&)feroﬁp &n cbl@k @lgpéefs the mterferon is
rnul ati on depends on..var i ous rs sy
seleotad G Fhe LD ORI M TPl P Bapea s (Teergn alpha,

consenBEs BhdHEeronafitepfosch alpd 2Aehﬁd/81"r1¥pﬁﬂbi’ast18@ aeadeten thihe
compound can be fornul at ed as li'quid sol ution,

S U6 e eRiBodirB it 80 copiRRaidridng riéth6Usoihe efééekﬁrmeaﬁmn
| oaded into Sui ta | e di spenser for, adm nistration.

contaifa FempeRnd; rgjuls (pard gromprypdhiavne ppttH¢ ¥ingliyity syselected
from %V%r@ﬁﬁ tBRtgZFrinteNBALIAS intBREQEHR S, RS RukNA), & Sdmpound that

enhances the development of a‘type 1 helper T cell response, interfering RNA, anti-sense
RNA, Imiqimod, ribavirin, an inosine 5' rnonophospate dehydrogenase inhibitor,

amantadine, and rimantadine.
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dry powder inhalers (DPl). Nebulizer devices produce a
stream of high velocity air that causes the

wWo b@rapsesd i ¢ agents (which are fornul ated i n aPCT/ys006/047503
form to spray as a mist that is carried into the
patient's respiratory tract. MD's typically are
formul ati on 30 packaged with a conpressed gas. Upon
actuation, the device discharges a nmeasured anount of
t herapeutic agent by conpressed gas, thus affording a

Ge"%@r#ﬁ%ﬁ%%&? agﬁi x\‘i{)stzggi?;g?gsggt anount of

ag".éhﬁt conpurdls ©if dris ésvehtien agmebd prepagdrframireadilyeavailabie efarting

ree flown owder, t hat .can. be di spersed_i.n the
matefials w58 the Falleip B RgheALmEonS SR PrrsPr RS, DGilth Angrasiated that
whert h@m&mr peeferred protess dondaivhk ENe, Ratti@etehlRdties PONEE mole

t herapeyti c agent |s&orrrulated wi th an exgi pi ent
raﬂoss%fﬁfﬁa%{gmﬁai#\s%s PRESTRIS S G ¢ 28 HeR- OfherPrRresh epnildens can also be

used BnRECHhehSisé bty Oﬁtlrﬁuﬁ%@&iﬁoﬁ Joﬁﬂfﬁo%@ %dysvﬁ* SREANRE Particular
W th each actuation. Recently, pharnaceutica

reactanss pLPAVFBSChANE swéwr@etms&se begstsariingd By onsy skilledyo the art

by robifigd oﬁtﬁﬁ%ﬁ@g réde@dMRi | ability based upon the
principle tha bloavallablllty can be increased by

| NEBGRShAG, L0 Sifitte a%ﬁ&reﬁf ﬁ,athbseesmnétﬁﬁftﬁéahn&o ﬁﬁéxgil rotecting
si ze. For ‘exanpl e Pat . 07, 288 SCri
groups phv berneeassdry 40 pretynem«maumﬁmavnad@rpmst ﬁr@he@demommdesued
A e j y
rene £ S35 RS LA e 0, A RUGR 3R P e
conditwas denypretegting andideproRating patticulss fandiodgUgepsatehed] known in
h rod C j cal, formul.atd LN
the aly o ERRE, Al SopEpr b B B APl 8T . GRene and .
M. Wias\oPrardcriak €8roupaireOagieripSyrithesic ThirdeE difiod,0Wilap) New York, 1999,

the pres of. a surface. nodifier and then dispersed
andrf:% ‘3{‘)’[‘3? ‘dﬁ?‘ﬁ&ﬁﬁed?umto give a phar maceut i cal
ation that exhi emar ab hj gh 15 .
b B iR b SPmBRiiaR ot s FeBEn S hs: o ugrehipl centers
Accog@iﬁgrya if, deRir6d, ekl 06mPburkdadaH b2 p(r&;)arecn or BEERIAIJRE

th at, |east 0on har maceuti c accept abl e
Stere‘é‘ﬁ‘é‘i“ﬁ‘iseh‘? a%@é‘é‘ﬁg‘é”ﬁleéant&%?fﬁ ioéa &5 TENHSR4ESxi ¢, aid

sterea%?nef-am@'}ieuquuaegﬂ AQ sueh sREBGRIHRIY (zﬁfdfe?ﬁfch&hﬁuxtures) are
erapeutic benefit of the conmpound of Forrmula (I).
mclué@fémtgs@bihsﬁéﬁme ofehisiavertions snless othpryiselindieteds Rurg ol i d
stere@iSombf (bP @m‘i@a%@ rﬁi‘xﬁ@@%&%@bw%%&&%kﬂé Pk exgﬁﬁ)%) lé?f(l_c 1]y active
excipient that is generally "available to one |T
starting materiads or stszﬂos@leﬁtn@rrmm welditknesveiipitesars. Aﬂi@hm&@ely, racemic

mixt&xre bf &ch%ﬁ}%&ﬁrﬁs gzéx{ fi’% ?%) é@ﬁsciﬁ% éof"&Ea?@@e,g Celﬁl’%i: E&%fm

C

a In
Chroma@gmhumfstaémwﬂ\eng sgmtmmdsthedﬂ@t e, glyeerol
nmonost earate, sodiumchloride, dried skimmlk and the
| i Klee startipg rdatgrialsfor ﬁlerfDH@Wing rexatiqumis @ng gerw&;llyblelown compounds

or caﬁ %l gﬁ%ﬁgeé by ih g)gcéc%guieg Y iBié% %Hg Irr%J t? atxon\s'\@}e%df For example,
man)peff the Istating materrmlls are ayaiabik &oor ccsymbiwﬂl sapplié¢rg sich as Aldrich
ChenicdI Co. (Milwaukee, Wisconsin, USA), Bachem (Torrance, California, USA),
Emka-Chemce or Sigma (St. Louis, Missouri, USA). Others may be prepared by
procedures, or obvious modiﬁcationé thereof, described in standard reference texts such as

Fieser and Fieser's Reagents for Organic Synthesis, Volurﬁes 1-15 (John Wiley and Sons,
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peanut oil, soybean oil, mneral oil, sesane oil, etc.
Preferred liquid carriers, particularly for
w0 pjogoteEbs e sol uti ons, include water, saline, BCIIES986/047503
dextrose, and glycols. Conpressed gases nmay be used to
di sperse a conmpound of this invention in aerosol 30
form Inert gases suitable for this purpose are
nitrogen, carbon dioxide, etc. Qther suitable 57 WO
2007/ 070556 PCT/ US2006/ 047503 pharmaceuti ca
4 O
1991 g&&sda S%A&zz%gﬁgpﬁng%%% ?{3@%{75‘%{: OYBLBA P?%ﬁ& g*ﬁggleé&st

em ngt on' s ences,
(Elsenigr Scien¢cd/Bullishgts, 19890 @rComip dﬂeyg:tzaj&t Woédnf;s 1-4990)hn Whley and

(A h mul t
sonse AT M D FAPIRURIGHE e U LS STUE9 B Bk 4 pin,
and Liameckly Comxahensivé QOrgaine Tfrom.syﬁnﬂnattiow (WCH PuablivhaisTnc.gn989).

wei ght percent (wt% basis, fromabout 0.01-99.99 wm %
of Tlze vavinues statting nﬁtﬁrm]ﬂb ant(airhediasg dindreonipoand b Bthe invention may
he bal ance ne, o
be isQ i PRy Ml priEap e E RS R By oprL PR suehas

precipitatipmy Attrdtidnp él@/Sﬁmza:ﬁbn?e\}aprﬁtloﬁf digiRation] aB@ cMoWatography.
at, i ons containin

Ch g  esent t|ve har maceut i fornu
Ak TRIR00,h 5P eDRARAC P GF Bertapniibains B epBpBH methods such
as byAdéltihg @ORIt| tasstdpectpias fitlledr AYLHeti® Fesbafte! £¢d S4HIR ofher
har maceut i cal conmposi tion conprising a
SPECQ3EPRIp AN Vﬁﬁrly effectlve amount of a compound of the

pr sen vention | conhination wth a
é‘ﬂg YeHl PYF &1 %‘é‘(’i‘% thepigsant Brvenien Rvidgsts method for
synth@ﬁl@ﬁh% ARhpttind, SIBROIIRER G HonN brd ﬁﬁéﬁmﬁeéhtlc'aﬁy acceptable salt of
partlcular agai nst HCV. Agents active agal nst” HCV 15
FormulaD,de, but are not limited to, ribavirin, levovirin,
viram di ne, thynosin alpha 1 an |nh|bitor of HCV NS3

serine protease, |nterfer eg Iated dnterferon-a
(pegi nterferon- a) nb terferon-a and
ribavirin, a CO@p} Hnf of nte eron-a and
ribavirin, a conbi'h of ®ntezte on-a and

l evovirin, and a conbination of p@glnte@)eron a and

her bR il dolIebE RO %@@ ' limted
w'm}%, 20 recong%ﬁgh?&%%fggkg%%h-azan E?ﬁ%asgébferon
interferon available from INHRaRoche,  Nut | ey,

NJ), interferon-alb (gRRgh—aAlptron-A interferon

. avai | abl e fron1Schering Co 7 Kenilworth, New

with 28588 ayﬁﬁﬁ%ef sensus interferon, and a purified
I nter ero uct. For a discussion of ribavirin

and its act|V|ty agalnst HQV”‘§ee J.O. Saunders and

S. A, Raybuck, "Ilnosingo hat e Dehydr ogenase:

Consi der ati on of Structu e, Kilhket i cs and

Therapeutic Potential,"” @nn. zRep Med. Chem,

35:201-210 (2000). The agents ébtlve agai nst hepatitis

[ 1

e o B R A R P R Py 2 Yo m, and
p are gg previquslyHfined: ry, HCV

provided that when A is phenyl, V is CH, and W is N, then R? s not a substituted

heterocycle having the structure
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assenbly, HCV egress, HCV NS5A protein, and inosine

5' -nonophosphat e dehydrogenase. O her agents incl ude
woewreossde anal ogs for the treatnment of an H®RCB0S2006/047503

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 58 WD 2007/ 070556 PCT/ US2006/ 047503 2004/0. 14313

and WO 2004/ 014852 are hereby incorporated by

references in their entirety._Specific antivira

agents include Onmega | FN (Bi ol\}%’di cines Inc.),

Bl LN- 2061 ( Boehri nger I§19el hgim, Sunmetrel (Endo

Phar maceuti cal s Hol di ngs?tQeX), Roferon A (F. 5.
Hof f man- La Roche), Pegasys|(F.SHof f man-La Roche),
Pegasys/ Ri baravin (F. Hog “La Roche), Cell Cept (F.
Hof f man- La Roche), Wellferon axoSm t hKl i ne),

Al buf eron-a (Human Genone Sciences |nc. Levovirin

¥
~where{r RNairhBs aecsulefivad &) WO BRO6634313 enshWO 2004/014852; and

Phar maceut i cal P:501 .(1 ndevus Pharmaceuti cal s),
AR e B8 E8bpphad Fribr

nc.), Infergen A (InterMine
| aa(3)MethSifhehisaidatosl-PyRbtdaelecarbegylic dand bynzyl ester;

e e

PhapeDemtihgRpEdnyl&Girbanoyl)pablidRicopbabomdéuadid dkszyl ester;

I( %?@a%ﬁléqqtﬁ{hg'ﬂeﬁén%?%r%%ﬂp@%&?r&ﬁ%hgf%%\ﬁ%ﬁ% ai}CQd benzyl ester;
Wf@l%ﬁn?%og@lydﬁcﬁkﬁdlmﬂé) ~cafboky it adid benzyl ester;
(Schering-"Pl ol P

) h), I ntron (Scher.i.ng- Pl ough .
s - RS RER A BRTIGRR 018D G-I CarboRDHic acid benzyl
ester: ( Scheri ng- Pl ough), PEG Intron/Ribavirin

’(Schering- Pl ough), 15 Zadazi m (Sci d.one), Rgbi f. .

( Seondimetiykpheitsambamnoyiraaxe-Proalidinerlapmperlio acidpenzyl
(Tularik Inc.), VX-497 (Vertex Pharmaceuticals Inc.),
VX-950/LY-5703 10 (Vertex Pharmaceuticals Inc.),
Qm(].mmlpmnya@ebam%d)-ﬁ;ommyrg@gin(lgd'@arboxyhc acid benzyl ester;

Bi £ Seheri-ng- , .
ARDRIRR S| Bloom T s B P B A b st
( AR @ty sy-phdriyAzBbdnioy ey riilokod- bredwkylivaid peory lastane

RUTIRHETING RN R e S

ester;CONpPosi tions and nmethods of the present invention
contain a copnpound of Fo a_ (1) and.interferon..|n:
o G Sac 43 SRRt p TR ) pa R o EhPRL Aid benzy!

ester:d" OUP consisting of interferon alpha 2B, pegylated

interferon al pha, ~ consensus_ interferon,.interfero .

] RS AR TG EISORREED i by B FBTBcig |-caepoxp o acid

thel. enbodi ments the conpositions and nethods of the
benz ' i, €M ; ;

present invention_ contain a conpound .of ggr mul a é!uk ‘< acid

and-Hydeonpdufdodnrdimethyhphenitsarbamox)y-pyrrpidiagr lsearhekylic act

benzﬁ{éggrt he group consisting of interleukin 2, '
nterfeukin 6, interleukin 12, a conpound that . .
2-(4-Bromo-phenylcarbamoyl)-4-hydroxy-pyrrolidine-1-carboxylic acid benzyl

ester;

ester; . .
4-Hydroxy-2-(4-iodo-phenylcarbamoyl)-pyrrolidine- 1-carboxylic acid benzy! ester;
2-{4-[(Furan-2-carbonyl)-amino}-phenylcarbamoyl} -pyrrolidine-1-carboxylic acid

benzyl ester;
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enhances the devel opnent of a-type 1 helper T cel
response, interfering RNA anti-sense RNA | m ginod,
WO 2@aw7essé, an i nosi ne 5' nonophospat e dehydr ogeCEES2006/047503
i nhi bitor, 30 amantadi ne, and ri mantadi ne. 59 WD
2007/ 070556 PCT/ US2006/ 047503 General Synthetic
Met hods The conpounds of this invention can be
prepared fromreadily available starting materials
using the foll ow ng general methods and procedures. It
Wiz {4- b@yappr—écyﬂxae@dl)twéﬁamqwﬂepl@nwiq@rhWoyd}-ppfrr@hémeddcarboxyhc

[0 conditions (i.e., reaction tenperatures,
amdbgnzn)é e%%n’ol e 5 ratios of reactants, solvents,

pQe(g‘smﬁmxﬁﬂﬁnylcalmy”mndidim-lmam&c eoiddienizpester;
b t h d
¢ Mt rerte R R RS b RURh T e A 48d benzy

ester;f eactants or solvent used, but such condltl ons can be
det rm ned by

ed ip_the art routine ...
3 P ooy oeelisl Bhhoms b i aaiegy Loy grolidine-1-card
oX hé&ﬁé'b%ﬁiyltegte%hose skilled in the art, conventional
protecting 10 groups may be necessary to prevent

c & MaHydraxyct i(%ﬁeﬂthbg}rh?&ﬁ%owawwﬁbb*?eg’dmgbaawékpygahdme- -car

boxyl?@é&&'bgﬂérle%“abl e protecting groups for various
unction groups as well as suitable conditions for

pr2ob3eElyidraxyath(S-trathydt kenzoorpzpl? il phenylqagbrepe)d iy rrolidine-1-car
| known in the art. For exanple,
boxy%%%é@%us prgfég’ctl ng groups are described in T. W
G2eERés- Ehnbr@phemlsmw) Pnistephémicagbanps ]-pyrroligmst ocarboxylic
ac1db5%€%y Third Edition, Wley, New York, 1999, 15
erences cited there| n. FurthernDre, t he

cd?lmxwhﬂ{BQN (th}ﬁomphem;tlbmh(zcmopmmxpﬂe or nmore chiral

d d
oxociDpignae aiptiry fatimtahrofire T B e ot o
asBéR Li(dyatcabRarnigubisting- 10carbbmd jtkeayicribamogt)pseolidine-1-

stereoi sonmer-enriched m xtures. Al such stereoi soners
carb%a’mﬁe,enr. ched m xtures) are 20 included within the
OBHEyPD - (b e AR RLoR T plkiHy BaSo R dVAY Mdiﬂédl-@&%ﬁﬂylate

Pure stere0| somsrscéor enri ched mxtures)

prléﬁprmyéa (AsAnrigoqyippzalivabrylcarbaspry Dpyrolidiner hg@'%oxylate
%Az{( t@iarﬁﬁéq&ﬁaz%hﬁr@%%%ﬁ{dy% yirBAGRBL IScarboxylate; or

Alternatively, racemc
tert-BntxltZr(éé dGimineghinezelpotridearbamopepweqliding-drathaxylatef or
exanpl e, chiral colum chromatography, chiral
r eéo»lamehgofaagmﬁp soupléng feagerti é’layg1§ %ttsfram thg gmide bond,

. Ak
inclu IRESHE B0 of %%é&iﬁnfd%g | RneagE{gB e,@;li(%gemﬁ&ﬁmk BCO),

e prepare
N-N’ pdiiswdmmfé@rmdmbmpdwm gnéati ons ther eof . For

|
B e PO S B TER 45 Bl
used ‘ﬁDcor(] hétvmkitk additiveonsihras Udﬁz@&)trlaﬂﬂeh%ﬂm(-Tdt}Kmbé),enzomazole
(HO/g:%l fh?/[ipc;x%lbenz%@iézole (HOBt), and 6-chloro-1-hydroxybenzotriazole
(C1-HOBY). '

Amide coupling reagents also include amininum and phosphonium based reagents.
Aminium salts include

N-[(dimethylamino)-1H-1,2,3-triazolo[4,5 -B]pyridine—l-ylmethylene] -N-methylmethanam
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Enka- Chente or Sigma (St. Louis, Mssouri, USA).

O hers may be prepared by 30 procedures, or obvious
wOorR@i707iss8 | ons t hereof, described in standard PEf/ES®NEe17503

texts such as Fieser and Fieser's Reagents for

Organi c Synthesis, Volunmes 1-15 (John Wl ey and Sons,

60 WD 2007/ 070556 PCT/ US2006/ 047503 1991), Rodd's

Chemi stry of Carbon Conpounds, Volunes 1-5 and

Suppl emental s (El sevier Science Publishers, 1989),

Organi ¢ Reactions, Volunes 1-40 (John Wley and Sons,

lmumi@@‘fﬂuomh@ﬁp@t%%@ﬁée@@%%m c Chem stry, (John WI ey

N- [(@pg%m o arzrogr}z}dﬁ&n%té@g%m?@ﬁ%@% ers ?ﬁ%ﬁﬁ 1989)
hexaflirgoplaospbate Nicxids (P He).eri al s, internediates, and

NSRS Al DB SRR Mt 08 @f@ﬁg%ﬂ%memamm,

hexaﬁmbph@ph&teﬁﬂdxuks(l-l(ﬁf@);l pitation, filtrati.on,

R L AD A Ik GRS

tetraﬂtﬂa)‘olhﬁaﬁeﬂ-fdadic[ﬁ?@BIBUngmdonventlOnal met hods such as

frum. nucl ear nt'c .
NGB R T B R Y P g iethanaminium
tetrafRib2bbSaf NASEE AraDUY., Phdsphoriuardane imaiide t he present
i nvention provides a method fo yng hegl zZi

7-azaberasitisgs] lsyleNeepgmﬁéwrrqlaim@ Qsphgpium eafirophosphate
® yA@ﬁ:graﬁa%eﬁﬁétea&duyggp@ﬁ@;}amsepﬁ%ﬁd@) hgﬁih'&lit&q fitaffRofophosphate
| VFW F wherei n the
PyBR¥hod conprises reacting an anine haV| ng the formul a
NHR (R2)m A with an acid having the fornula T HO
v1lhe apide fgrmatio stermayrber oadpeted he polsr sakyeriugh as
dlmeﬁﬁr% gﬂllé@ﬁgﬂﬁ anw 1$h Achide aﬁjovrgﬁgc bdse s\éch\é\é Z Y,

e as pr evi ously defined; provided that
dllsomﬁleﬂlylsmmﬁﬂlﬂEA)v is CH and Wis N, then R2 i s not
a substituted
Scheme 1 shows the synthesis of the compounds of the invention where A is a

phenyl, R is hydrogen, V, W, and T together form a (S)-pyrrolidine ring, p is 0, and Z-R!
together form a benzyloxycarbonyl group. Amine 1.1 is.coupled with
N-benzyloxycarbonyl protected L-proline (Z-Pro-OH) using standard peptide coupling

procedures to form the amide 1.3.

Scheme 1

. _N_ _O B
(R?), —@\ O . (Rz)m—@r}l—(_N)-o/_O
NH, * Ho" Yo ° H O O

1.1 : 1.2 1.3

Scheme 2 shows the synthesis of the compounds of the invention where R?is an

substituted or unsubstituted phenyl group. Starting material 2.1, where X is a halo group
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15

het erocycl e having the structure 61 WO 2007/ 070556

PCT/ US2006/ 047503 R3 N RRA\N ~f _\ O wherein R2 and
WRD0a0msas defined in WO 2004/ 014313 and WO  PCT/US2006/047503

2004/ 014852; and provided that the conmpound is not

2- ( 3- Met hyl phenyl car banoyl - pyrrol i di ne-1-carboxylic

acid benzyl ester; 5

2- (4-1o0do- phenyl car banoyl ) - pyrrol i di ne-1-carboxylic

aci d benzyl ester;

such %s (?chcf'e (? M% gy Q?ﬁ%kﬁ%dbﬁqﬂ Wehe¥ 154 § .sdé.o'ﬁﬁléd' tg%rop&ﬁé( acid 2.2

acl
undeﬁS(tﬁ;léicﬁhpimgmﬁnmhmmﬂbcfammniym)yl pympoundil Ze- | - car boxy
lic acid benzyl ester;
2-(4- N@thylphenylcarbannygéhéhégo pyrrolidi ne-1|-carbox
ylic acid benzyl ester;
2-(2, 4- Di net hyl - phenylcarba - 5- oxo-pyrrolidine-I-c
arboxylic acid benzyl 10 r;

2-(2,5- hyl - phenyl car b I) 5- oxo0- pyrrolldln/f\):
oxyI ie_gcid p_e@ es /—Q
hy phelyl c rm-y-ltf);—-é—e*e- N—-(— }-—o

I-canboxylmn acid benzyl ester;

2- (4- Met hoxy- phenyl car banoyl ) - 5 0XO0- pyrrolldlne I-gﬁgb
oxylic acr benzyl ester; 15
2- Ox0- 5- phenylcarbannyl-pyrrol|dine-1-carboxylic acid

bepzyl ter;
%%i shoys theaymihesisaf &g samp s Of fhsdpy pofonivhee R is an
subsﬁ@i&m%)’ddsﬁbﬁﬁh@dQﬁﬁihﬁhldaﬁ)ﬁh@ﬂlyl group. Acld 3.1, synthesized as in
dr ox - 2- ( 2- met hoxy- phenyl car banoy ()1 erol i di_ne-1-
Scheg};r}_%@'gm a@e;qprmwlngégqtgr@als,zg couple to diamine 3.2 under amide
coup%né%gl?%??ﬂ.?fdgﬁ@ém 3 %lﬁl?rj)ﬁn@ J:ﬁzaﬁoﬁ)b@@@(ﬁb Y B heiffiRted by
heating i4pd PBR?HEQIY( inthe Wsznmﬁmdwﬁ@ﬁw@apmb lay apsticrasid.d
I ne-1-carboxylic acid benzyl ester; &
2- (4- Brono- phenyl car banoy k)& d%dr oxy- pyrrolidine- |
-carboxylic acid benzyl 25 ester;
4- Hydr oxy- 2- (4 i odo- phenyl car bam)yl ) -pPygrolidine-I- %ﬂ’7

) ic acid benzyl ter; NH, 7 E ] /—H<::>
%N—(— )—o ‘@[ ;L E_(o_ ok_-o

3.2
3.1 R

) H {A7
- dm-z{ Z}—o/_Q
R
3.3

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

in connection with the following representative examples.
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2-{4-[ (Furan- 2-car bonyl ) -am no] - phenyl car banoyl ) - pyrro

l'idine-l-carboxylic acid benzyl ester; 62 WD
WQRB7HhE656 PCT/ US2006/ 047503 2- PCT/US2006/047503

{4-[ (Pyridin-2-ylnethyl)-sul fanoyl ] - phenyl car banoyl } - p

yrrolidine-|l-carboxylic acid benzyl ester;

2- (4- Phenoxy- phenyl car banoyl ) - pyrrol i di ne-1-car boxylic

aci d benzyl ester;

2- (4- Met hoxycar bonyl - phenyl car banoyl ) - pyrrolidine- 1

-carboxylic acid benzyl S/iéﬁr' 2- [3 :
-(2-1sopropyl - 5-net hyl - E§ ni tr o- phenyl car banoy

1 ] Li di ne-1 - . | i id benzyl ester: .
o o s belS s SR Gitiebukcs GroSafion. fReRbuinea
abbreViatidns Pyve el fB116@ind mea@ihgs. DAt defird, theltenay haesthelr igenerally

10 )

accepted meppingdyy - 4- (5- met hyl - benzooxazol - 2-yl ) - phenyl car ba
noyl ] -pyrrolidine- | -car boxylic acid benzyl ester;
2- 13- (4- FI uor Phetiyl s GPARPEIES5- nj t r o- phenyl car banoy!
]-pyrrolidine-©® -Tar bGYPEEr aci d benzyl ester;
Benzyl 2-(3-@"(1:3 Zchl SipheKprmamides. i sopr opoxy-2 15
oxoet hyl ) sul ﬁﬁylfphe $@%PB&E%9? erol i di ne-1-carbo
xyl ate; BenBMSO = imethylsulfoxide :
2- (4- (decahydr €qui Tiol i fsuivalenthonyl ) phenyl car banoyl ) py
rrolidine-1 -Fd¥rboxyl dtosmubengight
2- (2- (et hoxycarshonyl ) gnemyl car banoyl ) pyrrol i di ne-1-ca
rboxyl ate; HBAREY| =2 - NH@anatbylaomaeblHnl.B3yl carb
amoyl ) pyrrolidine- | - ddazedoiilablpyridineBenzy|
2- (2, 4- di am noqui na. zolylmethyldnehkNsanoyl ) pyrrol i di ne-1 -
car boxyl ate; or tert - Bodthylmethanaminium
.2- (2, 4-di am noqui nazol ihex&flydroplidsphatg IN-pyideol i di ne-1-c
arboxyl ate. HPL&iety diiglapiesare tigpidi chgomadgeaphy nay
be used to fKQ@Ad he ampdeasbiaftlacetdteicl udi ng the use of
carbodii m des sgch=as Ngtd¥ - di cycl ohexyl carbodi i m de
(DCC), N Nmpedehnsopropwesahitari | mde (DI PCD), and 25
1-et hyl - 3- (3" - gigre&hy| apnimaamopy! ) car bodi i m de (EDC) .
The carbodii m ggs aay hgiiseed i n conjunction with
addi tives sughmsp Lenzohfifiadr! es
7-aza- 1- hydr oxyfenzot r i ggolsgectiddPA ) |
1- hydr oxybenzgira azol e {fiH ine and
6-chl oro-1I - hy ybenzqifl, &ic 4cfd - HOBt) . Ami de
coupling reaggpfs al so L W a1 ni num and
phosphoni um baggd LeagqitnSayer chromatography

viv = volume/volume
pL = microliter
Example 1

. General Procedure A
A mixture of (S)-Pyrrolidine-1,2-dicarboxylic acid 1-benzyl ester (F.W. =249.27,
0.54 g, 2.15 mmol), HATU (F.W. = 380.25, 0.82 g, 2.16 mmol), and DIEA (0.4 mL, 0.05
mmol) in DMF (30 mL) was stirred at room temperature for 1 h to provide a 0.072 mM
solution. To each of the amines described in the following Examples was added 1 mL of

this solution (0.072 mM) and the reaction mixtures were stirred at room temperature
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30

30 Aminiurn salts include N-[(dinethylam no)-1

H 1,2, 3-triazol o[ 4, 5-b] pyri di ne- 1-yl net hyl ene] - N- net hy
wo p@vhznsséen 63 WO 2007/ 070556 PCT/ US2006/ 04750BCT/US10061047503

hexaf | uor ophosphat e N-oxi de (HATU),

N-[ (1H benzotriazol - 1-yl) (di met hyl am no) met hyl ene] - N-m

et hyl net hanam ni um hexaf | uor ophosphat e N-oxi de

(HBTU), N-[(1

H 6- chl or obenzotri azol - 1-yl ) (di nmet hyl am no) met hyl ene]

overnj %’?ﬁ@ YdsORInBaRAMBE Wete FilREX HitORAPHORRY 3hE Wih@ (D 3GnL) then
punﬁmi PQ’IF—FQ?E‘F]EIMSP IFEEAdF to fupnish dhqreqrrgpanding predusis ene] - N-m

et hyl net hanam niwn tetrafl uoroborate N oxide (TBTU),

and N-[(1 eneral Procedure
H 6- chl or obenzotri azol - %g ; I met hyI am no) net hyl ene] -
I

N-Avenibiureref Eﬁa)ri%)mqiidym -14 ubhohed dtleenkybssterdF. W. = 249.27,
T [ d
035%, A mol?hﬁiﬁ*ﬂp W y?édl\gs J's3 b g?%a%gl?& DIEA (0.4 L 0.05

aza otri az oxy-1 no phosp
mmol)dimDMEK (20 ndr)opdsosipesltat rogriRyt@@Byratune for 1 h to provide a 0 070 mM

solutflE £ ehisF &0 s eptasi S e e Yk AR Rl o of

this snhmohqom 0 ahnlef) add ihe rea@idramixaoleg endre stiedd airoom temperature

Ifo mam d DIV jhcl yde  an
overglfo T ¥ ressluiFn s Weke AfFed SSEOME [ RINARL Sgriays mL) then
purifiod bgTevérss ppase HIFIEC &y RirhBhithe obrréspondiagpescdiiss. of the
i nvention where Ais a phenyl, Ris hydrogen, V, W
and T together form S rroI|d| ering, pis 0,
and Z-R  together fg“l“‘lgr\% 858 Car bonyl  gr oup.
AA ngixiurd off 65 )ePyipdletinevl i dichkboapily heidyicberzghydter (F.W. = 249.27,

0.15 Bhirmmghs Bty oh Bt S80S ¢oborbrina? sl e RER K, 0.76
mmo% 1n|DMF((Bt'QlL) Wad sti¥red at robin tetperaNiredo01 hHA N Bk tikelhall to be

2 Scheme 2 shows_t he synt hesi.s of the conpou nds
prepaged ??Fél tirmg Epfthe Fragh g0 dhe jsnibes deseriasshigrthe GRIlape Examples.

The 1HH§/‘1’<§1§at1 Hl%ﬁf& \9&% RYibred P om Rirfpdraiee fRLOM. Ahert fikered and
wher e I's a rou

separated by reverse phase HP]?C (28 100% 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

A mixture of (S)-Pyrrolidine-1,2-dicarboxylic acid 1-benzyl ester (F.W. = 249.27,
1.5 g, 4.0 mmol), HATU (1.6 g, 3.9 mmol), and DIEA (0.7 mL, 4.97 mmol) in DMF (30
mL) was stirred at room temperature for 1 h. (4-Amino-phenyl)-acetic acid (FW = 151.17,
0.5 g, 3.31 mmol) was added. The reaction mixture was stirred at room temperature for 20
h. The mixture was filtered and separated by reverse phase HPLC (0-100% of buffer B;
buffer A: water containing 0.1 % TFA; buffer B: MeCN containing 0.1 % TFA). The
combined fraction was evaporated to furnish the desired product (S)-2-(4-Carboxymethyl-
phenylcarbamoyl)-pyrrolidine-1-carboxylic acid benzyl ester.

A mixture of (8)-2-(4-Carboxymethyl-phenylcarbamoyl)-pyrrolidine-1-carboxylic
acid benzyl ester (0.5 g, 1.3 mmol), HATU (0.5 g, 1.3 mmol), and DIEA (0.25 mL, 1.9
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64 WD 2007/ 070556 PCT/US2006/ 047503 such as iodide or
brom de, is synthesized as in Schene |land is coupl ed

W0 00boTiené ¢ acid 2.2 under Suzuki coupling copPdi/UsN&047503
to formthe biaryl conpound 1.2. Schenme 2 B(OH2 NR
2.2 R/ NN\\j --OHOOHOO 2.1 2.3 5 Schene 3
shows the synthesis of the conpounds of the invention
where RZ is an substituted or. unsubstituted
benzi m dazol net hyl group. Acid 3.1, synthesized as in

f : ' i rd [ S A
mmol)sl;ﬁ rsNAE: Cﬁ-? m&gwﬁlr%Qﬁﬁng%ﬁg?nﬁggE 691 Haﬁ%géaeﬁ of tHeXliamines

coupl e m ne couplin

 describedritiths Eilowing Esamples yasiadded 2 3nL Of ¢his selution and the; mixtere

were sﬁﬁéd g%o%te%ge?&ﬁgfggéo %og'lﬁg ?ésluﬂg'lr%alﬂgﬁt{gﬁg g&?ea}ue%ﬂ}alct:é}) were

€ presence 0 dra ng age S ace
washedwiitdh, watSg hirird i8 sfized vdBin2nNvefitipgid. Rath resulting ibteNhlediate Was
. "Q L. H.O O NHz . 2.3 3. RN --a\ NN ~j--
aissolviah gerial spae e 1D Bk otk i Bl s By Bthen
concertratehiol give theycride potdhet Pufifledtiinosftihe tudeprodinticioy te¥Brse phase

e loblcat Sube kbR Saisaiatii e e Shmpacn
containifif OV %8 TR furdiShddthe behespontiing RBRED Fﬂidheﬁ, t he

followi ng abbreviations have the foll ow ng mreani ngs.

If not defined, the éeelllreggl l%vcgd&peetr general ly

A mixture of (S)-2-(4-Iodo-phenylcarbamoyl)-pyrrolidine-1-carboxylic acid benzyl
ester (0.050 g, 0.11 mmol), aryl boronic acids (1.5 eq) described in the following
Examples, PA[P(Ph3]4 (11 mol%, 15 mg), in MeOH (5 mL), NéHCO; (sat. aq., 1 mL) was
degassed and heated to 70°C overnight. The resulting mixture was filtered, concentrated,
and purified 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 F A

A mixture of (S)-2-(3-Iodo-phenylcarbamoyl)-pyrrolidine-1-carboxylic acid benzyl
ester .(0‘040 g , 0.09 mmol), aryl boronic acids (1.6 eq) described in the following
Exarhples, PA[P(Phs}4 (14 mol%, 15 mg), in MeOH (5 mL), NaHCO; (sat. aq., 1 mL) was
degassed and heated to 70°C overnight. The resulting mixture was filtered, concentrated,
and purified 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 evqporated to
dryness to furnish the desired products.

: General Procedure G
A mixture of Z-Pro-OH (0.96g, 3.84 mmol), HATU (1.46g, 3.84 mmol), and DIEA

(0.094 mL., 5.4 mmol) in DMF (30 mL) was stirred at room temperature for 1 hour. 1 or2

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
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accepted nmeani ngs. atm = atnospheres cm = centineter

DMF = di met hyl formam de DI EA = diisopropyl et hyl am ne
wOrBO020566 met hyl sul f oxi de eq. = Equi val ents FPAY/US2006/047503

Formul a wei ght g = gram HATU =

N-[ (di methylam no)-1H1,2,3- triazolo[4,5 -Db]pyridine-

I - ylnmethylene]-N nethyl met hanam ni um

hexaf | uor ophosphat e N-oxi de HPLC = hi gh pressure

l'i quid chromat ography KOAC = potassium acetate L =

dﬂuteé tﬁ qM%‘E(?N n%ﬁ%&g{%r ﬁd 3 s bt A?%éi:r{ﬁr?gi;\gs% yefl pase HPLC to |

fumisHﬂﬂe@bh)ﬁlslamdm@ prodActs. tri fl uoroacetic acid THE =
tetrahydrofuran TLC = thin | ayer chromatography v/v =

vol ume/vol ume L = rol iter anple 1 ' General
Procedure A A mi xt ur('g ne{gllleroceéureﬁx

(S)miRyure of (Hj-Be4- Io&e—ﬁh@a/rldmhg&hbyl)@grmbliﬁirtmehzgaiboE}slﬁceacid benzyl

ester (40508 o). apDigighheforid iop e gm e Hiogane

Examples, tetrakis palladium (15 mg), sat. sodium bicarbonate (1 mL) in 1 mL of MeOH

~ was degassed and then heated under reflux overnight. Reaction mixtures were filtered and

- evaporated. The resulting mixtures were diluted with DMF (5 mL) and water (0.5 mL)

and purified using reverse phase HPLC to furnish the corresponding products.

General Procedure J

A solution of (8)-2-(3-Bromo-phenylcarbamoyl)-pyrrolidine-1-carboxylic acid
benzyl ester (100 mg, 0.25 mmol), aryl boronic acid (1 eq) described in the following
Examples, PA[P(Ph);]4 (5 mol %, 14 mg) in methanol (2 mL), NaHCO; (sat. ag., 300 uL)
and DMF (400 uL) was degassed and heated to 70 °C overnight in a sealed vial. 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 products. ’

General Procedure K
A solution of (S)-2-[3-(4,4,5,5-Tetramethyl-[1,3,2]dioxaborolan-2-yl)-
phenylcarbamoyl]}-pyrrolidine-1-carboxylic acid benzyl ester (90 mg, 0.25 mmol), aryl
bromide (1 eq) described in the following Examples, PA[P(Ph):]s (5§ mol %, 14 mg), in
methanol (2 mL), NaHCO; (sat. aq., 300 uL) and DMF (400 uL) was degassed and heated
to 70 °C overnight in a sealed vial. 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 products.
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10 mmol ) in DMF (30 nL) was stirred at room
tenperature for I h to provide a 0.072 nM solution. To
we@2a@h/oofs5¢ he am nes described in the foll owi ngPERERPEE47503
was added 1 nL of this solution (0.072 nmV and the
reaction mxtures were stirred at roomtenperature 66
WO 2007/ 070556 PCT/ US2006/ 047503 overni ght. The
resulting mxtures were diluted. with DM (5 nL) and
water (0.5 nmL) then purified by reverse phase HPLC to
furni sh the correspondin rog ts. General Procedure
B A mxture of (S)- Pyrro , 2-di carboxylic acid
2-(2 v%d}%ly‘tthem'bg%lgdigm-ﬁc%xﬂﬂyl)—pﬁrﬂﬂﬂin@-l-céarﬂoﬁyliﬂ( %ﬁld benzyl
HATU (F. W 5 , and DI EA 4
m.,, 0.05 nmmol) in I5R7ﬁ ?é g*ﬂ.")“'\%a@@&wred at room
t dﬂ:pag Geneml Peocedude H drops 08.7dRg af 9,40dithefidxypBbaklivdbonic acid.
MS @ Wg}&at he am nes described in the foll ow ng
a s added 1 nL of this solution (0.070 mV)
and the reaction m xtures were stirred at room

tenperature overnight. ERemp?é2lting m xtures were
wat er : then 10

-<4-Sﬂlff'zf?ee*aw89§lawgpseha%lg%r'im@ 1 Byl"'d’r'&ﬁ‘i'%‘h)lt%boxy“c acid benzy!

correspondl ng pr oduegtgré i edgri g A rr: xture
i car I c aci enzy

S I i di ne-
é?g FEX f°23@‘"274 om 1@ mgp o %%%ﬁwquhwm) (F.W =
benzen@Sulfmanfidel 39S 948001 @2+AMp! ), and DIEA (0.1 nL, 0.76
mmol) in DM (5 nL) was stirred at roomtenperature
for 1 h.. This m xture had to be 15 prepared each tine
for the reactions of theExampde3described in the

2—[4—@4M§m5}ﬂp@@?fmhﬂ-sulﬁ?n?l}ﬁﬂéﬂj’léﬂmhnmy’ﬂt-#ié L Ylﬁ -cérboxylic

stirred at roomten'pe ure for 20

and separ at ed jd bepeylestey{Sompeund @EUL)lOO% of

b
g oy psce AL SR QO AR AT o

Phenxl?laWrMSMé éVegdnat ed to dryness to furnish the
desired products, 20 General Procedure D A m xture of

(S)-Pyrrolidine-1, 2-di Ca&%'{%m)? acid 1-benzyl ester
), HATU (1.6 g, 3.9

= 249. 27
l%n@l»%-l)ldﬂdl‘@bBM)(ll}tl?iam-Z-ylcgi‘bmoyD] -pyrraliffing a0 carbiokylic acid
was stirred at rq( % uref&éq‘{}
(4- Am no- phenyl ) - a |c acd’ P E 17, 0.5 g,
3 U’v‘ing'rﬁshéral/\h@cadidedk fiohel @ e@odf BAMINNINHE 6\ ShIsi0-plicg])-
be ?rf % e for 20 25 h. The m xture was
nza1 fi ered and sep ated by reverse phase HPLC (0-100%

of buffer B; buffer A water containing 0.1 % TFA;
buf fer B: MeCN cont ai ni nBxfmplés TFA). The conbi ned -

fraGhi-omn evanoyated o furnish the de r t
( S?ﬁg _(?}flglﬁ% gx@%e ¥ ﬁ)}ﬂe_gyf Pstdi lilydro—pyrazo &2 ylt(?ene%l lqurjlg
phehpleyHoantpinpyryoljdine-d-éatboeylic seid hexyyl GtaciChhpsadmd 6005)
©%)sflg General Procedure A from 10 mg of 4-[1-(4-Amino-phenyl)-meth-(Z)-
ylidene]-5-methyl-2-phenyl-2,4-dihydro-pyrazol-3-one. MS: 509.1(M+H").
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A m xture of
(S)-2-(4-Carboxynet hyl - phenyl car banoyl ) - pyrrol i di ne-1 -
w@avpoxossé ¢ 30 aci d benzyl ester (0.5 g, 1.3 PODUP2006/047503
HATU (0.5 g, 1.3 nmmol ), and DIEA (0.25 L, 1.9 67 WD
2007/ 070556 PCT/ US2006/ 047503 mmol) in DVF (16 nl)
was stirred at roomtenperature for 1 h. To each of
the diamines described in the foll owi ng Exanpl es was
added 2 nL of this solution and the m xture were
stirred at room tenperatgye farc 20 h. The resulting
m xtures (internedi ates) were washed with water,
2-[d¢(6Bramo-dgediinvthyl-i H-benzaiingdazol 2ametbylriphienylecarbamoyl]-
i nternedi ate dj.§s0] v ' [ [ §d
(10 by el E Sarb SRR Beh A AF ouiiEhloree) o
t Ueing Gared Procddace Dargnvié hp ef 3rBbengpt Sediotethyl-benzene-1,2-
. Pucificat] the crude products by reverse phase .
dlmlww(%:mt}gbf buffer B; buffer A water containing
0.1 % TFA; buffer B: MeCN containing 0.1 % TFA)

furni shed the correspondxamplesi red products. General
Procedu

248 DimE iph R L EaRny -y piding igarbozylip agig benzst

c acid benzyl est egstéy(Cifipgund 6007) ol ), aryl

bor oni ¢ aci 1.5 described.ipn the,foll.om .
Klshn Geterpidiptosidy Fa TT et fgmion KGb  Borppe cid
MS:; 48aHG@E+aSat . agq., 1 nl) was degassed and heated to
70C overnight. The resulting m xture was filtered,
concentrated, and purifL#ed bﬁgeverse phase HPLC
(20-100% of buffer B; buf¥H¥PPE®water containing.0.1
2-(3 LM bk biphidny®3-HeaMhehbyapplyairdlidige-A-carbbAylic ddid benzyl ester
conmbi ned fraction was evaporat%g éf dryness to
furni sh the desired pfeefapeund@fig) 5| procedure F A
1¥ ?eﬁ’éral Procedure F from 25 mg of 3-Methoxy phenyl boronic acid. Yield
(S)-2-(3-10do: phenyl carbamoyl’) - pyrrol i di ne-1-car boxyl i
15 mg; M8i 8 lbbMyH - ester (0.040 g , 0.09 rmmol), aryl
boronic acids (1.6 eq) described in the follow ng 20
Exanpl es, Pd[P(Ph3] 4 (1l4pgphifle $5 ny), in MeOH (5 ni),
NaHCO3 (sat. ag., 1 nL) was degassed and heated to
2-[4(IF dndphfghrphamdcarbamaylgyrotidia ¢ 143Ebexyliccig benzyl ester
concentrated, and putég{n?,qugnggqyfrse phase HPLC
(20-100% of buffer B; buffer A water containing 0.1
% Using GenérhbProgeduys E\frepnd hmg; afd Findofgaporopigacid. Yield 11 mg.
g eYelgsoel fracti on was evaporated to dryness to
MS.{%M—EQ'%G desired products. 25 Ceneral Procedure G A
m xture of Z-Pro-OH (0.96g, 3.84 mmol), HATU (1. 46g,
3.84 mml ), and DIEA (Exoaplenl® 5 4 nmol) in DVF (30
[ .0, ] i
2GR S ek AR ATREFRIIiRe | Varko WA actd Kz ester
in the foll owi ng ExamiCempomad 68382t i on mi xt ures

st i LhE e%t E 990%&&%&6 frghl%'ﬁm%vo%rlﬁ—%mo'le 38rdefS il PRid 125
mi S &% e
mg. MS: 440.1(M+H").
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68 WD 2007/ 070556 PCT/ US2006/ 047503 diluted wth DWF

(5 m) and water (0.5 nlL) and purified using reverse
w@basme7tIR.C to furnish the correspondi ng pr odeCT/ES2006/047503

General Procedure H A m xture of

(S)-2-(4-10do-phenyl carbanoyl ) -pyrrolidine-I-carboxyli

c acid benzyl 5 ester (0.040g, 0.089 mmol),

appropriate boronic acids described in the foll ow ng

Exanpl es, tetrakis palladium (15 ng), sat. sodium

bi carbonate (1 ni) in lgh of ¥AH was degassed and

then heated under reflux overnight. Reaction m xtures
2-([lyle2 ,lf”l]Tbm@y&ﬁ@lca&l@m&)—pﬂrwﬂﬂm&éwkbox)glemcxd benzyl ester

were diluted with DVF %‘iﬁ@ ter (0.5 n) and

purified using revers(e to furnish the

CUETngSBﬂt@dalrl{;‘owdﬁwHtﬁomm Taasfd-biphenyd borenid adid. MS: 477.1

ol uti on of
M+ (“S) - 2- ( 3- Bronp- phenyl car banoyl ) - pyrrol i di ne-1| - car boxyl

ic acid benzyl ester (100 ng, 0.25 mol), aryl
boronic acid (1 eq) desEkhhqﬂeﬂm the follomﬁng

es, d P( Ph 5 nol 0/ |n rre | (.
2-G-REstitlgnnpph Ty -PREAY ISt gy b- P Frp OR0 2654 benzyt
degassed and heat edesta-(tfblﬁ?p@.yﬁd eogj)t in a seal ed
vial. The 15 reaction was cool ed, aé]ﬁu@gé@and el
sUsingfoeneral RygessiurerBarorad Qi me 9f SR opt loxy-p enylamme
MS: sogdisseiyed in 5 nb of 90% DM, 10%water with .1 %
TFA and purified by reverse phase HPLC to give the

products. Ceneral Procedure K A_solution of
(S)-2-[3-(4, 4,5, 5- Tet r ak¥pMAle 13 3 2] di oxabor ol an- 2-y!

2-(3-Beti2e RERIMOhG R ?ﬂ&iﬂ)ﬁiﬂbﬂ?’]ﬂb&ﬁ&%he-@&fa’?ﬂifﬂlid‘a@& bénzyl ester
benzyl ester (90 ng, ,_aryl bromde (1 eq)

described in the fol |@wmgom‘&ﬁﬁms Pd[ P(Ph) 314 (5
”ggmﬁ én%r%'l@mcédﬁre L ORNY mb 26 Al en AR BN frls)[ﬁﬁcnyﬁ:‘ﬂmne MS:

0 uL) was degassed and h
465. 1(“M+H+bver night in a sealed vial. The reaction was
cooled, filtered and the solvents renoved. The -

resul ti ng m xture was r?ﬁaﬁgﬁh‘iﬁd in5 nm of 90% DM,
10% water with 25 A% TF purified by reverse phase.
2-[4- (45?6.{1“)imetg'yhbﬂt-lhmmimi!l?@thZ-ylﬁgtmm-Qlemmyll-pyrl‘olldme-l-

PCT/ US2006/
2-(2',4" -D %1?%%;:} %}éﬁg {}il]eﬁt (gan oun ?/rrol [ d| ne
- Usug Gonarhl Eroaedm}e Deﬁm;d 30 mgtu—fr4 ?(-D)mpﬁlyh@eﬁ&Q@I ,2Jdiamgine.

] l..Rrocedure H from 18.7 ng of
MS"‘%%mrﬁﬁhoxyphenyl boroni ¢ aci d.

Example 15
2-]4-(5-Methyl-1H-benzoimidazol-2-ylmethyl)-phenylcarbamoyl]-pyrrolidine-1-
carboxylic acid benzyl ester (Compound 6015)
Using General Procedure D from 30 mg of 4- Methyl-benzene-l 2-diamine. MS:
469.1(M-+H").
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5 Ms: 461.1 (MtH+). Exanple 2
2- (4- Benzenesul f onyl am no-
W@ b@nphesss bamoyl ) - pyrrolidi ne-1-carboxylic aci BChER296/047503
ester. (Conpound 6002) Using General Procedure A from
10 mg of N-(4-Am no-phenyl)- 10 benzenesul f onam de.
V5. 480: 1( MtH+) . Exanple 3 2- [4-(4-Methyl -piperidin
e- 1 -sul fonyl ) - phenyl car banoyl ] )
-pyrrolidine-|-carboxylic acid benzyl ester (Conpound
6003) Usi ng Cener al PrOﬁedurp? from10 ng of
3- (4- Met hyl - pi peri di ne- X2t %ﬁ\gl )- 15 phenyl am ne.
2-{4-%.&)4?%¢%§1D|M&&Hﬁh I enzafmpb lzﬂl-?-y:?'ethyl)l-p l;ep)ilcarbamoyl]l-?yrrolidine-l-
-[5-(2, 3-Di chl oro-benzyl ) -thi azql - 2- yl]-pyrr
ol i di ne- | - C&FR¥Nciacid, penpyl S%tﬁ'ig OE’Q‘%‘P%@ ound
600k Giersl Keabahaé DRreSSiUng of 3{4-DimiyMierdene-1,2-diamine.
4- Amino-N- (2, 6-di chl oro-phenyl)- 20 benzam de. Ms:
MS: 4833 (NHHRHY) . Exanple 5 2-
[ 4- (3- Met hyl - 5- oxo- 1 - phenyl -1, 5-di hydr o- pyrazol -4-ylid
enenet hyl ) - phenyl car bamaukipieyrr ol i di ne-1-carboxylic

aci d henzyl ester (Conpound 6005) = Usjng Gene{ al e ‘
2-[M@Mg—lﬂ-ppgmigmdwl-gf-ylmethyl)-phenylcarbamoy ]-pyrrolidine-1-

4-[1- (4- AmiQenfRaidcia %ﬁﬁl@@er%_@om&mund 6017)

yl i dene] - 5- net hyl - ZEéJhenyI - 2, 4-di hydr o- pyr azal - 3- one. .

MEisirgo@enqrakPtopedurg ® fiom2HomefdsBemebeirsnodss digmips. MS:

e 6 ‘
534'1@?’3‘%6- Br ono- 4, 5- di met hyl - | H benzoi mi dazol - 2-yl met hyl
) - phenyl ca rbam oyl | - .pyrrolidine-1-carboxylic acid
benzyl ester (Conpound PlEJéﬁng General Procedure D

T B B A vl -

2- (rzr! ’ng; - Di earbhxdic adid henyyl 2stey| (Compmmnd §048) 1 r ol i di ne
o 5i i ' t VACARTINY .
LR BSRSN35I S b

469.12vi5¥0).met hoxyphenyl boronic acid. 10 M5 461.1

Example 19 -
2-(4'-Methoxy-biphenyl-4-ylcarbamoyl)-pyrrolidine-1-carboxylic acid benzyl ester
(Compound 6019)
Using General Procedure E from 25 mg of 4-Methoxy phenyl boronic acid. Yield
24 mg. MS: 431.1(M+H"). -

Example 20
2-[4-(1H-Naphtho(2,3-d]imidazol-2-ylmethyl)-phenylcarbamoyl]-pyrrelidine-1-
carboxylic acid benzyl ester (Compound 6020)
Using General Procedure A from 10 mg of 4-(1 H-Naphtho[2,3-d]imidazol-2-
ylmethyl)-phenylamine. MS: 505.1(M+H").
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Exanpl e 8
2- (3" - Met hoxy- bi phenyl - 3-yl car banoyl ) - pyrrol i di ne-1-ca

WO begprisss aci d benzyl ester (Conpound 6008) WBGCTYS2006/047503
General Procedure F from25 ng of 3-Methoxy phenyl
boronic acid. Yield 15 15 ng. MS: 431.1(MtH). Exanple
9
2-[4- (1 H1ndol -5-yl)-phenyl car banoyl | - pyrrolidine-1-ca
rboxylic acid benzyl ester (Conpound 6019) Using
General Procedure E fro%%zmg‘g f 1Hindole 5 boronic
acid. Yield 11 ng. 20 RE3HRY %?M+H'). Exanpl e 10

. 2-(3’@ﬂeﬁb&%iﬂﬁ%igﬁeﬂ&ﬂ#@h@ﬂ%ﬁ@&bﬂﬂlﬁ‘blﬁdiﬁﬂlr-éﬁribikyﬁc heidchenzyl

rboxylic acid benzyl ester (Conpound 6010) Usi ng
General Procedure Festetffompagndp03l) i ndole 5 boronic

agj | enAAGeybhbtitboronid a¥18. MS: 507.1
5 Eisthe Gl el o o Y Pe Exyia&pl e 11 2-([1 1

(M+H'B' | 1"] Ter phenyl - 4- yl car banoyl ) - pyrrol i di ne-1 - car boxyl
ic acid benzyl ester (Conpound 6011) Using General

Procedure H from 27.7 ngQfmgleR2Phenyl boronic acid.

MS. 477.1 5 (MrH+) Exanple 12 .. .
2-(3-Tidophen-2fhubreayiearhpmeyDpmanglidinedasarpoxy iy asid) hegzpbester

-l -carboxylic acid be npound 6012) Usi ng

General Procedure B fF%?nﬁlfgﬁrﬁrg%g%épo . .

3{Ring Geherel Picedyre Fxiromi 23nme @fiThéophener2-boronic acid . Yield 18

. BT ). Exanmple 13
me. l\%g(@?,Bré#zen Sul fonyl - phenyl car banoyl ) - pyrrolidine-|-ca
rboxylic acid benzyl ester (Conpound 6013) Using
General Procedure B frorExaomplg 23f

2-(3< enf)ﬁgqet-iy)l'ltﬁ@ﬂy'lpat}%gmo@i?—ﬁ%ro%ne-ﬁ@ar%ym I}ﬁiﬁi"'ﬂenzyl ester
‘ (Compound 6023) )
Using General Procedure E from 22 mg of Thiophene-2-boronic acid. MS:

407.1(M+HY).

Example 24
2-[3—Phenoxy-5-(pyridine-3-yloxy)-phenylcarbamoyl]-pyrrdlidine-l-carboxylic acid
benzyl ester (Compound 6024)
Using General Procedure G from 10 mfg of 3-Phenoxy-5-(pyridine-3-yloxy)-
phenylamine in 1 mL of solution. MS: 510.1 M+HY).

. Example 25
2-[{4-(5-Furan-2-yl- [1,3,4]oxadiazol—Z-yl)-phenylcarbamoyl]-pyrrolidine-l-cai‘boxylic
acid benzyl ester (Compound 6025) .
Usiné General Procedure A from 10 mg of 4-(5-Furan-2-y1-[1,3 4]oxadiazol-2- yl)-
phenylamine. MS: 459.1(M-+H").

74



10

15

20

25

2-
[4-(5, 6-Di net hyl -1 H benzoi m dazol - 2-yl net hyl ) - phenyl ca
WO b@moyiske pyrrol i dine-1- carboxylic acid benzyPCEES®06/047503
(Conpound 6014) Using General Procedure D from 30 ng
of 4,5-D nmet hyl - benzene-1, 2-di am ne. 20
VS: 483. 2( MtH+) . Exanpl e 15
2-[4-(5-Methyl -1 H benzoi m dazol - 2-yl net hyl ) - phenyl carb
anmoyl ] -pyrrolidine-I- carboxylic aci d benzyl ester
(Conpound 6015) Usi ng nera 6Pr ocedure D from 30 ng
of 4-Met hyl -benzene- 1, e 'aP %’H ne. Ms: 25
(S)-Z-(zﬁg'rlll(mhthbl)y-bil&eﬂﬁl-&-@WrBiﬁBﬁB—p?ﬁ’dlidﬁ?@%bﬁﬁﬁ@ﬁ3 acid benzyl
Exanpl e 16
2-[ 4- (4, 5- Di met hy! S GRRIASNE _o_yi nethyl)-p
Hésinyg Gamdmrmyd:ddumﬁ gmhi Ugi@) ng—d&z,z;mﬂlﬁmgw;y p}a@gi 605Jafﬁi&2a)éid.
. ter, (( i ng neral Procedure rom
Yleld%%“ﬁul\dgg@?ﬁd{% t hyl - benzene-1, 2-diam ne. 5 M. 483.
1 (MrH+) . Exanple 17
2-[ 4-(5-Brono- | H benzoExampled7- 2- y| et hyl ) - phenyl car ba

J.d b I dDb \ t
2GR AR Suiihinp e pBar bms ot e o Rt gargeie
of 4- Br onp- be asidisenzy Pesiére(@onepouddd 602%P 534. 1( MrH+) .

1
A oEnctil Brgrecire Girni ol Togiaksnss s iomshsabenp
phenylamjtelin pymlk of salitien. | MSc avhoxyHHIL).aci d benzyl ester

(Conpound 6018) Usi ng General Procedure D from 30 ng
of 3-Methyl -benzene-| ,Rx#hpleizse. MS: 15 469. 1( MW .

2 3 R g ey P ETAbging-Tooarbaryls 4d pepay!
r boxyl | c aC| d benzgtergCotipoupadmop8iund 6019) Usi ng
5 4- Met h [, .
TR PSS AT Tl 2 A e B
MS: 46201 @vi-+H2): ( 1H Napht ho [ 2, 3-d1
I m dazol - 2-yl et hyl ) - phenyl car banoyl | - pyrrolidi ne-1 -

Example 29
2-(3’,4’-Dimethoxybiphenyl-3-yl-carbamoyl)-pyrrolidine-1-carboxylic acid benzyl
ester (Compound 6029)
Using General Procedure F from 30 mg of 2,6-Dimethoxy phenyl boronic acid.
Yield 16 mg. MS: 461.1(M+H").

Example 30
2-[4-(6-Methoxy-benzothiazol-2-ylcarbamoyl)-phenylcarbamoyl]-pyrrolidine-1-
carboxylic acid benzyl ester (Compound 6030)
Using General Procedure A from 10 mg of 4-Amino-N-(6-methoxy-benzothiazol-
2-yl)-benzamide. MS: 531.1 (M+H".
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carboxylic acid benzyl ester (Conpound 6020) Using
Ceneral Procedure A from 10 ng of

wd2qoer@espht hol 2, 3-dl i mi dazol -2- 25 PCT/US2006/047503

yl met hyl ) - phenyl am ne. Ms: 505. 1(M+H+). 73 WO
2007/ 070556 PCT/ US2006/ 047503 Exanple 21
2- (3' - Phenoxynet hyl - bi phenyl - 4-yl carabnoyl ) -pyrrolidin
e-|1-carboxylic acid benzyl ester (Conmpound 6021)
Usi ng General Procedure H from 3-benzyl oxyphenyl
boronic acid. Ms: 507 d ansol Ht) . Exanple 22
2- (3-Thi ophen- 2-yl - phenyal uF anoyl )-pyrrolidine-l-carb
2-(2’-M¢thbxyhiphehybsaglydarban eyl)-pyConliskinet-c6 Oy licscidpenzyl ester
General Procedure F_from 23 3 f Thi ophene- 2-boronic
acid Vield 18 10 KGompenngsy: (MW . Exanpl e 23
2}s(r|(g- Génepyl Il’emeﬂuge: F pbarpA m?mb argthpxpphienyl bationie-akidc Xidld
[.G ' enzyl ester Compound 6023) Usi ng
30 mg'%ﬁé@érﬁ&*’ dure E from 22 ng of Thi ophene-2-boronic
acid. Ms: 15 407.1(M+H+). Exanple 24
2- [ 3- Phenoxy- 5- ( pyri dilxansple 32

2t SR Bt bl Risef s EPAS Ay F
fr omp%r@rqﬁ@@i-cirwgfohyid;fitjet(ngzyléstﬁrr(.éloﬁ}gdu;ud)ﬁﬂszpO
IR ETRERI YR Y R TOS
dibenz&Padi- 23 Wxy P piidnyldiasyl tarlbafstonpWIsodd6edi d+H)car boxy

lic acid benzyl ester (Conpound 6025) Using Ceneral
Procedure A from 10

of
4 (5 Furan. 2.yl -[1,3 25mAe0 2 y1). 25
2.2’ Dy tioxybipldiyl-359-ci ¢ bdurty])-py droNGIROD FAGESEG acid benzyl

PCT/ US2006/ 047503 es%?@?)lm%o%gd 6033)
Using General Procedure F from 30 mg of 2,6-Dimethoxy phenyl boronic acid.
Yield 24 mg. MS: 461.1(M+H").

Example 34
2-(3-Phenoxy-phenylcarabmoyl)-pyrrolidine-1-carboxylic acid benzyl ester
(Compound 6034)
Using General Procedure G from 30 mg of 3-Phenoxy-phenylamine in 2 mL of
solution. MS: 417.7 (M+H"). ‘

Example 35
2-(Biphenyl-4-ylcarbamoyl)-pyrrolidine-1-carboxylic acid benzyl ester (Compound
6035)
Using General Procedure C from 0.085g (0.5 mmol) of Biphenyl-4-ylamine. MS:
401.1(M+H").
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(S)-2-(2', 3" -Di net hoxy- bi phenyl - 4-yl car banmoyl ) - pyrroli

di ne-1-carboxylic acid benzyl ester (Conpound 6026)
waoking7Gener al Procedure F from 30 ng of 2, 3- DPO@PURIING 047503

phenyl boronic acid. 5 Yield 24 ng. M5 461. 1( M+H+) .

Exanple 27 2-{3-[4

[ (Tol uene-4-sul f onyl ) - phenoxy] - phenyl car banoyl } - pyrr ol

i di ne-1-carboxylic acid benzyl ester (Conmpound 6027)

Usi ng General Procedure G from 10 ng of

3-[4- (Tol uene- 3-sul fonyl) - phenqxy] - 10 phenyl am ne in
1 nmL of solution. NS 5%?%"?&/&&). Exanpl e 28

2-(22,6(-DimethddyIbiphesyl-piyidaebyinodypyrablittineyl -eaihuxylic iadidbenzyl
-1 -carboxylic acid benz este égf)npound 6028) Using
General Procedure H$% %P?“H‘E]ﬁ

213 1fl BALANYROSIIE BR6AB0mMAGK d,6-Dietdbiy pRdnyl bolrifl acid.

. _Exanpl e 29
Yield 28mg. MS: ¢6 1 Makbi pheny! - 3- yI - car bamoy! ) - pyrrol i di ne
-l -carboxylic acid benzyl - ester (Conpound 6029)
Usi ng General Procedur e gxahige330 nmg of 2, 6- Di net hoxy

henyl boronic acid. 20 Yield 16 ng. MS; 461. 1( MtH+).
2-(4 paybiphenyl-3-yl-carbamoyl)-pyrrolidiné-1-carboxylic acid benZzyl ester

2-[4-(6-Met hoxy- benzo(@‘;lﬁég{mamwpr banoyl ) - phenyl carb
anoyl ] -pyrrolidine-I-"carboxylic acid benzyl ester

( TsmGruersbBOpedwrk Ffran?Sme ofddviethexs phehylhoramc ggid. Yield

- A PQrNgtp- met hoxy- benzot hi azol - 25
25 mgg%ﬁ)fﬂfeg%r'\r%ﬁe MB: 531.1 (M+H ). 75 WD 2007/ 070556
PCT/ US2006/ 047503 Exanpl e 31
2- (2' - Met hoxybi phenyl - 3 Bpample38roy| ) - pyrrol i di ne-1-ca

-[4-CLERIYhS hbile t 2991 B33 iRl arboxylic acid
L

boroni c acid. Yi dleszybesser (Gpmp@indi8438)( M\ . Exanpl e

32, . . 2y )

2 Ying PepgrekProgedug Aom 14 meRtH (HEBepzpimidaros 2yimetyD
phenylahiziey MSardsanigii-+H").

Example 39
2-(3-Nitro-S-m-tolyloxy—phenylcarbamoyl)-pyrrblidine-l-carboxylic acid benzyl ester
(Compound 6039)

Using General Procedure G from 10 mg of 3-Nitro-5-m-tolyloxy-phenylamine in 1
mL of solution. MS: 476.7 (M+H").

, Example 40
2-[4-(3-Ethyl-2,6-dioxo-piperidin-3-yl)-phenylcarbamoyl}-pyrrolidine-1-carboxylic
acid benzyl ester (Compound 6040)
Using General Procedure C from 0.116 g (0.5 mmol) of 3-(4-Amino-phenyl)-3-
ethyl-piperidine-2,6-dione. MS: 464.1 (M+H").
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pyrrolidi ne-1-carboxylic acid benzyl ester (Conpound
6032) Using CGeneral Procedure G from 10 ng of

W@200707356- (6, 7, 8,9, -tetrahydro- 10 PCT/US2006/047503
di benzof uran- 2-yl oxy) - phenylamine in 1 nL of solution.
M5: 556.1 (M+H+). Exanple 33
2-(2',6' - D net hoxybi phenyl - 3-yl - car banoyl ) - pyrrolidi ne
-1 -carboxylic acid benzyl ester (Conpound 6033) Using
General Procedure F from 30 ng of 2, 6-Di net hoxy phenyl
boronic acid. 15 Yield E4 ng I\/S: 461. 1( M-Ht) .
Exanpl e 34 xample 41"

2-(Berbloeliax ok @y badiof Dt dhidinel 12k ox§1ik a6 R Byl b
acid benzyl ester (Coin?gound 6034 USI r%ﬁeleﬁera o

Procedure G from 30 Y- phenyl anine in 2

MUghg Gede® Prddealr (M@'lg}n Pﬁpﬁ{o -
(Blg ﬁge -4-yl carebg%gﬁgaggrro [i meﬁ‘ car ox;g/:fol6ylamme
MS: %&%Ha&é §I ester (Conpound ~6035) Using General

Procedure C from0.085g (0.5 mmol) of

Bi phenyl -4-yl am ne. M5 gp2imfidlgl(MtH) . 76 WO

2007/ 070556 PCT/ US2006/ 04750 Exanpl e 36

g '-@nlmm@wmpmww|canb§m@$k)ﬂmmqli<}inp;&~caxthoetyﬁeacid

-1 -carboxylic acige nd 6036) Usin

Gener al P%/ocedure ﬁ??r‘nkr ?“g%gﬁ%umet hoxy) phenylg

bd/8pg Seaerali Procgdyteg] @oxzsﬁngg o/B:beagglat(ing phinyl Bramp ecid.
Y“"“‘? e MEHEY D AHERN H MR QMR S RPPAO i (el Fb&1S (m,

2H), 8. Bd))(y,lliH:), A7d7. bemmyluf)H;s,tser-4 q@@rmwf nQSQEQ;ﬁ)I-I)LﬁO@GP 2H), 3.5 (m,
ur rom25 ng of 4-Methoxy pheny
ZH), %2?2 S PR S T 1OMe mg. M 431. 1(MHl). Exanple
2 [4- (I H Benzoi m dazol - ZEydmpletd ) - phenyl car banoyl | - py
( %&%—ﬂlelqz%[ll Sigrogg 1)JI-Cph%%r carl?aenq(Z))ylg-p%ﬁ'glrldlglgplnggrbogyhc acid
benzyl ester (Compound 6043)
Using General Procedure J from 33 mg of 3,4-methylenedioxyphenylboronic acid.
Yield 27.7 mg. MS: 445.1 (M+H"); H'-NMR (DMSO-d): & (ppm) 10.05 (s, 1H), 7.84 (m,

1H), 7.48 (m, 1H), 7.35-6.98 (m, 10H), 6.05 (s, 2H), 5.1-4.9 (m, 2H), 4.38 (m, 1H), 3.5
(m, 2H), 2.22 (m, 1H), 1.92 (m, 3H).

Example 44 ’
(S)-2-(3-Naphthalen-2-yl-phenylcarbamoyl)-pyrrolidine-1-carboxylic acid benzyl
ester (Compound 6044)

Using General Procedure J from 35 mg of Naphthalene-2-boronic acid. Yield 19.4
mg. MS: 451.1 (M+H"); H'-NMR (DMSO-ds): & (ppm) 10.15 (s, 1H), 8.12-7.92 (m, 5H),
7.75 (m, 1H), 7.56- 7.43 (m, 5H), 7.37 (m, 2H), 7.24 (m, 1H), 7.09 (m, 2H), 5.1-4.9 (m,
2H), 4.38 (m, 1H), 3.5 (m, 2H), 2.22 (m, lH) 1.92 (m, 3H).

78



10

15

20

25

30

Usi ng General Procedure A from 10 ng of
4- (1H Benzoi m dazol - 2-yl net hyl ) - 15 phenyl am ne. Ms:

WO I®7A1098dr ) . Exanpl e 39 PCT/US2006/047503
2-(3-Nitro-5-mtolyl oxy- phenyl car banmoyl ) - pyrrolidi ne-|
-carboxylic acid benzyl ester (Conpound 6039) Using
Ceneral Procedure G from 10 ng of
3-Nitro-5-mtolyl oxy-phenylamne in | 20 nL of
solution. Ms: 476.7 (MrH+). Exanple 40

2-[4-(3-Ethyl -2, 6-di oxqg,{q_{ @ gi n- 3-yl ) - phenyl car banoy
I']-pyrrolidine- I-carbox I C aC|d benzyl ester

(S)-Z(-Oﬁnﬁnuﬂ:ih)y&o;ml)o bhlhegy@-ryéaaabammehquﬁmwmcgmd
0.5 mmo of 3 e
et hyl - pi peri di netge?fzg-n | on‘g’f1 lﬂéoa%gﬁoﬁ( MtH) . 77 WO

2ADg GénaabPieCEddisa(oanh 33 #he)3f 4-deﬁﬂh3dalzﬂﬂnohenylboromc acid.
Ben hi zol - 6-yl car -pyrrolidin L
viea GABRBL P SRR ep A it e o,
1}3{,7&’5‘370{9%#JI e gz EXW (¢, 21D 014 1. 3% (m, 1H), 3.5 2H), 2.94 G5
) Benzotﬁﬁazol)f Agé{(gnm%g Cbl\gnnﬁ?é (l\/l+ ) _ (m ) s

6H), 2.22 (my FD,2L. 94 (madkhonet hyl - bi phenyl - 3 yI

- carbamoyl ) -pyrrolidine-I-carboxylic acid benzyl ester

(Con'pound 6042) Using Gepghple 46" ocedure J from 45 ny

4- benzyl am no phenyl boronic acid. 10 Yield 9.

(5)-2nf8 MeanepHase)- PR3 TR ey - worypliined: eIt acid

1H), 8.15 ot 06 °
H), 5. 1- 4(5“ (mz,wn ?eﬁé(ém?ﬁoﬁﬂd 634@ (m

(lﬁqmg SeperapPredue Jfiym 42, %ng(qf]l Pgﬁq}han%ﬁqﬂyé 44151|)eny1 b05romc
. |
acid. i 18 A0 870 AR K OMISOLS SRR 101 P 18h, 5.04
(m, 3HH0AS) (kis2HY TEhanal HRr7oteghor23)) 7f36c(m 231 g.2af(m, 1H), 7.08 (m,

28, Sﬁ@f‘ Frs 2 CARES ke e 1 p?p?%k 2 5y B 310,

7.84 (m 1H), 7.48 (m 1H), 735 6.98 (m 10H),
605(3 2H), 5.1-4.9 (Pxamdpded?. 38 (m iH,; 3.5 (m

(S -ED-(‘S-Ei’oznzlo-g)rﬂeng"wa’rb;}h%%)gpr?rrglli_ﬁi'ne-l-carboxylic acid benzyl ester
_ (Compound 6047)

Z-protected proline (6.22g) was dissolved in DMF (50 mL) and treated with
HATU (1.1 eq. 10.5 g) and DIEA (2.1 eq, 9.6 mL) and stirred for 15 minutes. Then 3-
bromoaniline (1 eq, 2.72 mL) was added and the mixture stirred at ambient temperature
overnight. The solvent was removed and the mixture purified on a silica gel column
eluting with 0-100% EtOAc in hexanes. The solvents were removed and the syrup
crystallized with tritruation with methanol (10 mL). Yield 8.2g. MS: 403.1 (M+HH; H'-
NMR (DMSO-de): & (ppm) 10.19 (s, 1H), 7.92 (m, 1H), 7 46-7.01 (m, 8H), 5.1-4.9 (m,
2H), 4.4 (m, 1H), 3.5 (m, 2H), 2.28 (m, 1H), 1.92 (m, 3H).

Example 48
(S)-2-[3-(S-Acetyl-thiophen-Z-yl)-phenylcarbamoyl]-pyrrolidine-l ~carboxylic acid
benzyl ester (Compound 6048)
Using General Procedure J from 35 mg of 5-Acetyl-thiophene-2-boronic acid.
Yield 30.6 mg. MS: 443.1 (M+H"); H'-NMR (DMSO-de): 8 (ppm) 10.19 (s, 1H), 8.02-
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20 Exanpl e 44
(S)-2-(3-Napht hal en- 2-yl - phenyl car banoyl ) - pyrrol i di ne-
wo 2ea0bsRey| i c aci d benzyl ester (Conpound 604BJT/US1006047503
General Procedure J from 35 ng of
Napht hal ene- 2-boronic acid. Yield 19.4 ng. M5 451.1
(MrH+) ; HL NWR (DI\/BOdG): 8 (PPM 10.15 (s, |
8.12-7.92 (m 5H), 25 75(mIH),756 743(m
5H), 7.37 (m 2H), 7.24 (m 1111), 7.09
7.95 (1, 2HY), B.56+A.020m) 1 1H), $8-¢ H (i BH), 345(rr( r}H);z?H)‘S (mz 21*@ 238 (m, 1H)

2on QR LD 75 10,2007 0705

(S)-2-(4"-D nmet hyl am no- bi phenyl - 3-yl car banoyl ) - pyrr ol
i di ne-1-car boxyl i ¢ aci d Examplgl49est er ( Conpound 6045)

R e
444 1 ( M+H]x)a;rbbklel\Rld M@lchﬁjer (Copp)urdD6@®) (s, 1H),
4
5 snaé glefn?ﬁal %)%cegl&'eg? é’ g?& ,g')(O 9;21? f)mq(}zgnl\nilk% A)h(myl)—N -(2-
chlor@-ghenﬁ)—g%)&)Hprdﬁrbna:ﬂ;d&Z\/ISﬁﬁ2G HM+BXCANpl e 46
(S (4' - Met hanesul f onyl - bi phenyl - 3-yl car banoyl ) - pyrr

ol i di ne-1-carboxylic aci 0l nzyl ester (Conpound
6046) Using Ceneral Pro PR P% rom 42. 5 ng of

2-d4=lhipkhiﬂmahﬂlflﬂfmb'lc41rbhmyl) -yarolidine-Rearhoxylie hdidiBenmy! ester
VB:  479.1 (MeHH) : HE g@% 8(ppm 10.15 (s,
1H), 8.04 (m 3H), 7( “é% Y. 60 (m 114), 7.49
( Nysingd Generbl 3@)&:&%6%{)&7 0. 32;8_0@'(0 Sl rkﬁn(ol)%%P(ﬁ%ldgg ll'l%yl—
(m : m s
Phenbslﬂ}nnazl\éérg(%nM 1 92 (m 3H).. 15 Exanple 47

(S)-2-(3-Brono- phenyl car banoyl ) - pyrrol I di ne-1-carboxyl
ic acid benzyl ester (Qorgaprdb16047) Z-protected

was_di ssol ved in Dl\/f |
(S)'Er[e"aﬁleMe\gﬁ'thl&mWﬁ‘IDlP‘&?y‘% hampyll axgvb“@ﬂég&ec{}ca‘"'gﬁ‘yhc acid
9.6 nL) and stirrgg péstéﬁngmxapbeﬁd 6bben 3- 20
bronpaniline (1 eq, was_ added and the m xture

stWsing &ieapraéﬁmcgﬁwetleﬁ%r% g QfxﬂeWF@ﬂtlH?ﬁéO%él Resppic acid.

i R TR IR i AR e D, 754 o

1H), sab\(e,nns), Wes0e 70T, dDEHNG.47 18, ﬁ;mmsﬂz}  t-4.9| (ng SV 8B (m,

180, 433 G Sl S b R bty Bisf bty 10739 (o 1hy
7.92 (m 1H), 7.46-7.01 }(brgmig)s,zs. 1-4.9 (m

(S)-2-(4'-Acetyl-biphenyl-3-ylearbamoyl)-pyrrolidine-1-carboxylic acid benzyl ester
(Compound 6052)
Using General Procedure J from 33 mg of 4-Acetylphenylboronic acid. Yield 47.4 '
mg. MS: 443.1 (M+H"); H'-NMR (DMSO-dg): § (ppm) 10.17 (s, 1H), 8.02 (m, 3H), 7.75
(m, 2H), 7.59 (m, 1H), 7.43-7.37 (m, 4H), 7.22 (m, 1H), 7.06 (m, 1H), 5.1-4.9 (m, 2H), 4.4
(m, 1H), 3.5 (m, 2H), 2.61 (s, 3H), 2.28 (m, 1H), 1.92 (m, 3H).
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25 2H), 4.4 (m 1H, 3.5 (m 2H), 2.28 (m 114), 1.92
(m 3H). Exanple 48
w@ B)0787(536 ( 5- Acet yl -t hi ophen- 2-yl) - phenyl car bar@U$20p§047503

rolidine-I|-carboxylic acid benzyl ester (Conpound
6048) Using General Procedure 3 from 35 ng of
5- Acetyl -t hi ophene-2-boronic acid. 30 Yield 30.6 ng.
M5: 443.1 (MtH "); H -NWR (DVMSO-d6): S(ppm 10.19 (s,
114), 8.02- 79 WD 2007/ 070556 PCT/ US2006/ 047503 7.95
(m 2H), 7.56-7.01 (m %}%—klple'if_gl 4.9 (m 2H), 4.4 (m
111), 3.5 (m 214), 2.08 (s, 3H), 1.92

(S)-ZQm'-N&'H)q-bﬁ)mnpl-é-yd@rbamoyl)-pyrrolldme-l-carboxylic acid benzyl ester
2-(4-[2-(2-Chl oro-ph (Q:yl car ba‘fg%ég) acetyl | - phenyl car ba
moyl} -py rrolidine-| lic acid benzyl
egking (ﬁﬁmqidimcbdﬁﬁm?frohis}mglg@ﬂmmo PhenydberoaicGeid. deld 10.4

. M35 i 4 e TSR VIS At O (o.830) 86 2ED, £.09

(m, 1 mﬁ' ,200), 7.88 fm. 2H) 61 (m, 1K), 7.43 (m, 2H), 7.35 (m. 21D, 7.22 (m,
| erldln I'car anoy I ne-1"-

1H), 76)§><(w,| Jaéild4-Bdre H)e‘&ﬁ%n(m 1131),(3:6&@@@% %@%0}1 ). rig92 (m 3H).
General Procedure C from0.088 g (0.5 muol) of
4 Pi peri di n-1-yl- phenygEaginpte s45: 408.1 (MrHt).

(S)-2«S}Aplps-l{mhmlr%rylcmarn915!) -pyryolidiggdngarbaxplieagid hapgyl ester
- rolidine-I-carboxyli g m;l(% zyl ester (Compound
6051) Using Gener al ocedur e J om 36.5 ng of 1
MEsimg| GenerpliBigesdars] Borohi sgaedi %Amlxp@lmyh@r@nﬁgmdw@eld 20.6

o S M LSRR GOVRRLA) 5 BUAPID 19, S o) 1. 7.2

(m, 1H)J7.557.03 fm3 HEBT), 551-2:94n$, AH, 424) (m, A B33 (Snm, 28)) 2.23 (il 1H),
92%”;@ 5 (m 2H, 2.22 (m 1H), '1.92 (m 3H. 20
192 (B 3Hh ' 59

(S)-2-(4'-Acetyl - bi phenyl - 3-yl car banoyl );pyrrol i di ne-|

-carboxylic acid benzyl E&stnqﬂe55Con'pound 6052) Using
)L TS B SR en 3 IcRutosk By e filing d-carhgrytic acid

(MrHE) 5 HE - NMR (Dbt @Sterr @6ﬂm&mmsms?§ (s, 1H), 8.02

m;i,nsé%%rfl 0&?4?1' %@E‘}_%Qr? mg gf 5-@-@&1%@7- ﬁ?fl)znlb%y ogonic
acid. Yield 10.3 mg. MS: 446.1 (M+IT), H'-NMR (DMSO-dg): 6 (ppm) 10.15 (s, 1H),
7.99 (m, 1H), 7.80 (m, 2H), 7.64-7.55 (m, 4H), 7.37-7.3 (m, 5H), 7.23 (m, 1H), 7.07 (m,
2H), 6.59 (d, 2H, J = 14.4 Hz), 5.1-4.9 (m, 2H), 4.39 (m, 1H), 3.5 (in, 2H), 2.22 (m 1H),

© 1.92 (m, 3H).

Example 56
(S)-2-(4'-Acetylamino-biphenyl-3-ylcarbamoyi)—pyrrolidine-l-carboxylic acid benzyl
ester (Compound 6056) :
Using General Procedure K from 37 mg of 1-Bromo 4-Acetamidobenzene. Yield
8.0 mg. MS: 457.1 (M+H"); H'-"NMR (DMSO-d¢): & (ppm) 10.15 (s, 1H), 10.03 (s, 1H),
7.84 (m, 1H), 7.68-7.37 (m, 10H), 7.20 (m, 1H), 7.10 (m, 1H), 5.1-4.9 (m, 2H), 4.38 (m,
1H), 3.5 (m, 2H), 2.22 (m, 1H), 2.06 (s(, 3H), 1.92 (m, 3H).
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(m 114), 3.5 (m 2H), 2.61 (s, 311), 2.28 (m 1H),

1.92 (m 3H). 80 WD 2007/070556 PCT/ US2006/ 047503
wWE2@MPrEs63 PCT/US2006/047503
(S)-2-(4"-Nitro-bi phenyl - 3-yl car banoyl ) - pyrrol i di ne-1I -
carboxylic acid benzyl ester (Conpound 6053) Using

Ceneral Procedure J from 38 ng of

4-Ni tro-phenyl boronic acid. Yield 10.4 5 ng. Ms:
446.1 (MrH+); H -NVR (DMSO-d6): 8(ppm 10.15 (s, 1H),
8.33 (m 2H), 8.09 (m Hxdmple®7 (m 2H), 7.88 (m

(S)-22Q4Ac%ﬂ§i;néﬂh g%fﬂrﬁnygﬁ;}ﬁcénfﬁfri )- P;}rmﬁ@ﬂé f«%b?ﬂmlwd benzyl

3 5 (m 2H), 2.22 (wteft@pn@oﬁﬂd(&ﬁsml—b Exanpl e 54

car @%P@%Wf%‘é’%ﬁ é%e‘%*(l C%’@%ﬁ%fﬂyﬁﬁr@g@hﬁ% Yield

32.0 :ﬁgnremm&’nqmwmeot}mom mnqmﬁsé- &eﬁl&@nw POLO NS, 10.03

(s, TEDORBI TN ED, £8 ! Tho7 88187 Canrh 1108 51 6 e 209, 4386k, 11D, 3.5
5.1-4.9 2 4.38
(m, 21%{51324?-6)15 11%%52605’(503H,§,n32.9%§n(%n1i1)11 0 (1 m92 (H)m 2y
15 0 Exanple 55

(S)-2-[4' - (2- Car boxy- vi dygfamples§eny| - 3- yl car banoyl | - py
2-[4- -I\/IBtH?l—bqfe-’i‘ﬁﬁﬁxﬂsll fplﬁaﬁ[yliarpﬁﬂéyi] ﬁﬁ#%dl&%”?ﬂ%ﬁyhc acid

055) Using General Procedure J from'4

4 (2- Car boxy- vi nyhepzphesten ((ompoend §058). i eI d 10.3

?msxﬂgfeﬂéél ﬁr&ﬁfg‘ﬂ% C HﬁfE&\%%é %?rﬂﬁ%% g@%&d%ﬁéﬁ?eramml-

yl)-plwﬂylanvméﬁ\dﬁ 464.m(VBH"). 7. 23 (m 111), 7.07 (m 2H),

©6.59 (d, 2H, J = 14.4 Hz), 5.1-4.9 (m 2H), 4.39 (m |
H), 3.5 (m 2H), 222(@xa},}61)359192(m 3H). Exanple

| -(%Eyo@o(%mAcWMcmmpﬂmrranqmearmwuc asid behizyl ester

i ne-1-carboxylic acidg ter (Conmpound 6056)
Usi ng General Procedure %ﬁ%nd §§ of 1-Brono

41 )sdrg GenerobBricedere Crfreind0.085 @ (A1) mivisl) MBior@t(sABkﬂl)ql_rDo-

- ; 10.15 (s, 1H), 10.03 (s, 1H),

phen%%ﬁé%%ld&%ﬁ%?(m 1OH)(, 7, gl)o (m 1H), 7.10

(m 1H), 5.1-4.9 (m 2H), 4.38 (m 1H), 3.5 (m 2H),
2.22 (m 1H), 2.06 (s, Fmple 692 (m 3H). 81

2- [4-(4-Ethylamm0-6-1sopropylammo-[1,3 5]trlazm-Z-ylsulfamoyl)-
phenylcarbamoyl}-pyrrolidine-1-carboxylic acid benzyl ester (Compound 6060)
Using General Procedure A from 10 mg of 4-Amino-N-(4-ethylamino-6-
isopropylamino-[1,3,5]triazin-2-yl)-benzenessulfonamide. MS: 583.1 (M+H).

Example 61 .
2-([1,1’ ;4’,1”]Terphenyl—4-ylcarbamoyl)-pyrrolidine-1-carboxylic acid benzyl ester
(Compeound 6061)
Using General Procedure H from 16.0 mg of 4-biphenyl boronic acid. MS: 477.1

(M+H")
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WD 2007/ 070556 PCT/ US2006/ 047503 Exanpl e 57
(S)-2-(3" -Acetyl am no- bi phenyl - 3-yl car banoyl ) -pyrrolid
w0 p@7/07658¢ boxyl i ¢ acid benzyl ester (ConpoundP@DEF006/047503
Usi ng General Procedure J from 37 ng of
3- Acet am dophenyl boronic acid. Yield 5 32.0 ng. Ms:
414.1 (M NHCOCH3); H -NWR (DMSO-d6): S (ppm 10.15 (s,
1 H, 10.03 (s, 1H), 7.94 (m 1H), 7.84 (s, 1H),
7.58-7.07 (m 11H), 5.1-4.9 (m 2H), 4.38 (m 1H), 3.5
2 2.22 | 2. 1
(m 24, 2.22 (m 1 B, 2, 08,(5 9. 1.92 (m 31,
2- (4M4p£éhix{\lht>hydhﬂywrﬁamroyi) psbr)ronhmyl-wmam lakidolyerzg1 ester
di ne-| -carboxylic acid 10 ben ester (Conmpound
6058) Usi ng Gener al Fﬂ%ﬂ?ﬁ'@ié‘%&om 0.096 g (0.5
”’@Qin& @éneﬂal(ﬁbé@ﬂi‘é’ %ﬁ%ﬁgf@@ £¢0.5 mmyl) of Bheiaypaline yl-
phenylanfine. EMSnﬁ Qlf( - phenyl car banoyl ) - pyrrolidine-I -car
boxylic acid benzyl ester 15 (Conpound 6059) Using
Ceneral Procedure C froq.jxgugiﬁ@@ (0.5 mml) of ,
4- Br onp- 2-fl uor o- phenylam ne. MS: 404.1 (Mt
2- (EFawoeMmdephpnyl(carlam9yl&wnmlsimg-épwbymlm wad benzyl ester

[1,3,5]triazin-2- ylsugff ¥lind €863)

phenyl car banmoyl | - pyrr ?‘ﬂpne-?- car)box lic acid benzyl

edlsarg @@mnﬂdzmdecﬁoe@ frotod). htP &6hé mmoérctf@eﬂmp@ -Ariedym
pheny%asnan? ﬁsérp 11qg)(4 et hyl am no- 6-

am no- 5]triazin-2-yl)-benzenessul f onam d

I\/IS: "L83. 1 (MW . Exanple 61 2-([1, 1"
,4 , 1"] Ter phenyl - 4-yl ca%@m,‘ﬁ)ﬁ“pyrrol i di ne-1-car boxyl

24T 5y PRI AT S o i

MB: 477.1 (MrHidid $2nyDd 269 (CORIBedEIN4)S2006/ 047503

%ﬁr&lﬁ?&z{%‘ Procgdyre A from 1L BEt S ?/'Iz)'[-a'p TR LR e o

. ylsulfR@syl)igheaglctrbaaiva¥]-passlitine-{ Gantpouyhid a6lidRNzy] ester. MS: 495.1

(M+H™).

Example 65
2-[3-(5-Chloro-pyridin-3-yloxy)-5-nitro-phenylcarbamoyl]-pyrrolidine-l-carboxylic
! acid benzyl ester (Compound 6065)
Using General Procedure G from 10 mg of 2-(2-amino-thiazol-4-ylmethyl)-
isoindole-1,3-dione in 1 mL of solution. MS: 491.1 (M+H")

Example 66
2-[3-(Quinazolin-4-ylamin0)-phenylcarbamoyl]-pyrrolidine—l-carboxylic acid benzyl
' ester (Compound 6066)
Using General Procedure G from 10 mg of N-quinazolin-4-yl-benzene-1,3-diamine
in 1 mL of solution. MS: 468.1 (M+H")
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Usi ng General Procedure C from0.089 g (0.5 mmol) of

4- Mor phol i n-4-yl - 5 phenylam ne. Ms: 410.1 (M+H}).
WE2@ETPI 563 PCT/US2006/047503

2- (2- Fl uor o- 4-i odo- phenyl car banoyl ) - pyrrol i di ne-1-carb

oxylic acid benzyl ester (Conpound 6063) Using

Ceneral Procedure C from0.119 g (0.5 mml) of

2- Fl uoro-4-i odo- 10 phenyl anmi ne. MS: 469.1 ( MrH+) .

Exanpl e 64

2-[4- (4-Methyl - pyri di n- 2pxhsighd gmoy! ) - phenyl car bamoyl J

-pyrrolidine-|-carboxylic acid benzyl ester (Conpound

Z-égéﬁ‘)c»@gﬁoﬂgﬁ@ﬁemldpz@b%«ametwl}pbmmﬂw@nmyu-pyrrolidine—l-

(S)-2-[4- (4 ‘s i k3 .

yl sul f anoyl cd@ﬁgﬁﬁ gg{rdblgér%%? &gl&ﬁ% Pg?lﬁgﬂm—spar boxylic

acVeing &eagral BeqcedureN from 50 mg oK MHDiantnreibphzoniile. MS:

483.8M3195- Chl or o- pyri d -

i'n-3-yl oxy)-5-nitro-phenyl car bamoyl J-pyrrolidine-I-car

boxylic acid benzyl ester (Conmpound 6065) 20 Usi ng

CGeneral Procedure G fronExample 6
- - A1 3R AL - St LSQAoLEe:li: 3- di o Im
2O B g e BB IES b b UL B i Florvhe acia

2- [ 3- (Qui nazol i n-Benziyhestan (€ pinponnd 6068)10y| J- pyrrol i di

nepyl.:- ' ' |Ane€St-E d 606 25
| ehmEHeRa bRt MUY 075 REOG iy BEEAmind
isobenzofuranat-ohe.M8: §81.D&NEAD: 1, 3-diamine in | nmL of

solution. MS: 468.1 (M+H) 83 WD 2007/ 070556

PCT/ US2006/ 047503 Exanphe. 67,279 [ 4- (5-Cya

no- | H benzoi m dazol - 2- ;/Tlpiflr’é?'ﬁwe)qu.henyl car banoyl ] - pyrro

24[#dMapholiverbmrbbnyl) gdiethy kavrbyin og H i pyrr ¢ Madinge du et bR 61 acid
Usi ng General Pracedure D fr,om 30 :
3, 4- Di ani no- benzo ‘TWF Fset?rkg‘.’mpguﬁg‘%pg{‘MW) . Exanpl e
] 68Using General Procedure A ﬁ'oné 10 m% of (4-Aminc|>-pher*13yl)-mors)holin-4—yl-
2- (3- Ox0- - di r o-i sobenzof uran- 5-yl car banoyi ) - pyrr
meth%rfq('ﬁr%?l‘l-%gjr‘g@%r c acid benzyl ester (Conpound
6068)

Example 70
2-(3-Pyridin-4-yl-phenylcarbamoyl)-pyrrolidine-1-carboxylic acid benzyl ester
(Compound 6070)
Using General Procedure F from 21 mg of Pyridine-4-boronic acid. Yield 12 mg.
MS: 402.1(M+H").

Example 71
2-(4-Benzothiazol-2-yl-phenylcarbamoyl)-pyrrolidine-1-carboxylic acid benzyl ester
(Compound 6071)

Using General Procedure A from 10 mg of 4-Benzothiazol-2-yl-phenylamine. MS:
458.1 M-+HD. |
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Usi ng General Procedure C fromO0.075 g (0.5 mmol ) of

6- Am no-3H 10 i sobenzof ran-1-one. MS: 381.1 (M-Ht).
WE2@ETPIE569 PCT/US2006/047503

2- [ 4- (Mor phol i ne-4-car bonyl ) - phenyl car banoyl ) - pyrrolid

i ne-1-carboxylic acid benzyl ester (Conmpound 6069)

Usi ng General Procedure A from 10 ng of

(4- Am no- phenyl ) - nor phol i n-4-yl - 15 et hanone. MES:
438.1 (MrH+). Exanple 70

2-(3-Pyridin-4-yl-phenygg @ﬁgqyl) pyrrolidine-I-carbo
xylic acid benzyl ester ? ound 6070) Usi ng General .
2-[3AReMieaphelis-4fyledroRa-ethpxy- mwybnanbamobarmr@h pd-carboxylic

Yield 12 nyg.
2- (4-Benzot hi angd\gen%% %té%ﬁgﬂ%army ) - yrrol i di ne-1-
c Bishpx@tneraldrockdmen ﬂyﬂroms]tOenng of CePpmuing-BBAGKY }immgpholin-4-

-3 R SOy MReHPARET e 25 456, 1 (Whb).

84 WD 2007/ 070556 PCT/ U82006/ 047503 Exanple 72
. 2-[3-(2-Mor phol i n-4-yl - Exaxple7Boxy) - phenyl car bam

2ol tubmefoi-phe Ry D T Bl e Rp Bl peigpena
of 2-(3- arr: no- phenogstér (Compphnadic073) 5 yl - et hanone in
[
2 LRI IRSE RSN G REy EoSRRUDT S Y el phprydemine.

MS: 424-1c@ubpy| i ¢ acid benzyl ester (Compound 6073) Using
Gener al Procedure A from 10 ng of

4- Mor phol i n- 4-yl met hyl - nyl ne. 10 Ms: 424.1
(MrH+) . Exanpl e 74 i

2-[3-&-NtropHénbk 9)-phanaanbapheyl)-pe e diiadim L eaplyoxydic adid behzyl ester
carboxylic acid benzyl ester (@H})ound 6074) Using
General Procedure G f(GAmPEUR{

3-Ustngd Geh&aPPRBSK M (PHBAY | @RigeF 3-(M-Ritro-phenoxy)-phenylamine in 1
mL of solution. MS: 462.2 (M+H")

Example 75
2-[4-(5-tert-Butyl-1H-benzoimidazol—2-ylmethyl)-phenylcarbamoyl]—pyrrolidine.—l-
carboxylic acid benzyl ester (Compound 6075)
Using General Procedure D from 35 mg of 4-tert-Butyl-benzene-1,2-diamine. MS:
483.1(M+H").

Example 76
2-(4-Bromo-phenylcarbamoyl)-pyrrolidine-1-carboxylic acid benzyl ester
(Compound 6076)
Using General Procedure C from 0.075 g (0.5 mmol) of 4-Bromo-phenylamine.
MS: 404.1 (M+H").
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15 nL of solution. MS: 462.2 (MtW Exanple 75
2-[4-(5-tert-Butyl -
woRmenzise dazol - 2- yl met hyl ) - phenyl car banoyl | - pgT/D810061047503

ne-1- carboxylic acid benzyl ester (Conpound 6075)
Usi ng General Procedure D from 35 ng of
4-tert-Butyl -benzene-1, 2-diam ne. M5: 20 483.1(MH ).
Exanpl e 76
2- (4- Brono- phenyl car banoyl ) - pyrrol i di ne-|-carboxylic
acid benzyl ester (Conpound .6076) Using Ceneral
Procedure C from 0.075 G <pBRe Hnl) of

2-(4-PyPBralidinphehiyéthyi-phenylérbdm oy PHy trdlidiik-l -cabboic acid benzyl
2007/ 070556 PCT/ U82006/ 047503 EE@n.BI e 77
2- (4-Pyrrolidin-1- yishe ol PADbanoy! ) - pyrrolidin

eubm@a@&%aal Pr@célﬁx!ré’AQ%}ﬁWO mg %&‘ﬂtPMIH?ﬂll 0 @i phenylamine.
eral Procedure A from 10 ng of
MS: 428%(%4 i)di n-1 -yl net hyl - phenyl ami ne. *5 MS: 408. 1
(MtH) . Exan'pl e 78

2- (2" - Met hoxy- bi phenyl - fxihfa¢ bgmoy! ) - pyrrolidine-1-ca
rbox%/I ic acid benzyl ester (Conpound 6078) . Using

2-(2'cMet w-brr&zf@ahﬂ@’l@maamﬂbpwo&ﬂnze-mﬁ'myl}sr@fﬁ/benzyl ester

boronic acid. Yield {dthnlfod®a 6l 431. 1(MrHt).
Exanpl e 79

2UsingfyenegalPracsdure Bdrgm 2ampa abytMethoxy phemil herqnie agigoYield

19 ¥id- @339 h@pzyl ester (Conpound 6079) Using General
mg)F(>roce ure(gdH om 18. 3 of pyridi ne-4-boronic acid.

M5: 402.1 15 (M+H") Exarrple 80
2- (4- (Pi peri di ne-1 - car bE#pmplefARny| car bamoyl | - pyrrol id

2-@&#@9@&@@?&4énSrlc%%ng?QZ;%ermﬁ&&% rl-ézﬁ%&?ﬂ@ gciﬁ%@l)zyl ester

I'ng Ge Pr ocedur rom1l
4- Ami no- phenyl ) - pi perﬁ(éhmpbuwﬁﬂm met hanone VS:

A%ginjg éMe'fla'l)Procedure H from 18.3 mg of pyridine-4-boronic acid. MS: 402.1
(M+H") |

Example 80
2-[{4-(Piperidine-1-carbonyl)-phenylcarbamoyl]-pyrrolidine-1-carboxylic acid benzyi
ester (Compound 6080)

Using General Procedure A from 10 mg of 4-Amino-pheny!)-piperidin-1-yl-

" methanone. MS: 436.1 (M+H).

Example 81
(S)-2-(3-Quinolin-3-yl-phenylcarbamoyl)-pyrrolidine-1-carboxylic acid benzyl ester
(Compound 6081)
Using General Procedure K fro.m 51.5 mg of 3-Bromo-quinoline. Yield 24.9 mg.
MS: 452.1 (M+H"); H'-NMR (DMSO-dg): & (ppm) 10.22 (s, 1H), 9.23 (m, 1H), 8.68 (m,
1H), 8.1 (m, 3H), 7.82 (m, 1H), 7.71-7.42 (m, 6H), 7.37-7.07 (m, 3H), 5.1-4.9 (m, 2H),
4.38 (m, 1H), 3.5 (m, 2H), 2.22 (m, 1H), 2.06 (s, 3H).
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Exanpl e 81
(S)-2-(3-Quinolin-3-yl-phenyl car banoyl ) - pyrrolidi ne-| -

w@ a00box0s56 ¢ aci d benzyl ester (Compound 6081)PUBURLY06/047503
General Procedure K from51.5 ng of 3-Brono-quinoline.
Yield 24.9 ng. 25 MS: 452.1 (MtH+); HL NVR (DMSO d6):

-5 (ppm 10.22 (s, 1H), 9.23 (m 1H), 8.68 (m 1H),
8.1 (m 3H), 7.82 (m 1H), 7.71-7.42 (m 6H),
7.37-7.07 (m 3H) 5.1-4.9 (m 2H), 4.38 (m 1H), 3.5
(m 2H), 2.22 (m 1H), ZEWPESZSH) 86 WD 2007/ 070556

(S)-Zl:ig:ﬁ“ r{ 10( f?_flﬁ }%%Py?%@ﬁ?llngﬁﬁ ﬁryrgtalrx lgﬁ-oliﬁr XP'PS Iacléll lheéxzyl ester

-carboxylic acid benz(ganquau 608Zpnpound 6082) Usi ng

VIRTHE GeBbaF BHeiule o S 49 e pto o AR i oty 2 me. Mis:

440. 18pE); HIMBIR( OMBd)- ds)la@gmi 1s1 23@ 1}?) 9@165{s ﬁtjz 7.99 (s, 1H),

7.54- ’Aogémé ,ln‘ZHh@nb gmg'ir@ns ;31499 (nz, 22&), 6@8 (n5|.l|)H), %._ %{) 2.22 (m,
1H),§b%§s Bxpnple 83 (S)
2-[3-(2-Oxo- 2, 3-di hydro-1 H i ndol -5-yl) - phenyl car banoyl
| -pyrrolidine-1- 10 carbhoxylic acid benzy] ester
(Conpound 6083) Usi ng Gamesmpled3ocedure K from 53

(ngf{sfilzmo-& éidﬁ!. gﬂ-lﬂéi&Ls %1)- n ﬂQr%ﬂwgl]ﬁg{QMiﬁ;e-L
10. 08 ( s, qarhpxyrrc (hepzyl asfer (i?ommmaswsﬁ) 3H),
e Ifsﬂngn G%Qer@tm’ao@ggure%( 91%$ 5 34%4} @B@&Eé&ﬁ‘ 3- éh}g)')dzro "i-’nc%)'l_bz one.
Yleld25 ng( MS 144)6 1 QVI%YQ,SH -BNIR (DM $Qalgp| &(pPeh) 10.48 (s, 1H), 10.08 (s,

50, 5, o 5 R e b o B P R . .

4.9 (r(x Qmpemotnﬁa&n)) 3153l BERIBE B6Y @h, RO eedumhe 1K) 2@@(563mp
-Brono-1 H.indol e-2,3-dione. Yield 15.1 ng. Ms:
470 1 (MrHF) . H -NWVR(DVBO.d@): 5(ppm) 11.13 (s, IM
10.11 (s, 1H), 20 7.91 mlﬂdﬁ) 7.95 (m .1H), '
(S)2-§547,3iolxiat2 Shhhyﬁr035Hﬁnaﬁl-$fﬁl) h&nylEaﬂJa‘in&'lI Efyrl;%ﬁ'hhne—l-

I 2.22
gH;s 8 E&gnnpl rggxyhc SCld benzyl ester ( ompound 6&84)

(Dsi G%nérat Mridaphreitfoat 56 nfyr ot 3-BREBYIH-ERASD Y. Jhbﬁé’ MYield
rolidine-I|-car b9x¥ll ic acid benzyl ester (Conpound
15.1 g ghs: 470. 1 M+H"); H'-NMR. (DMSO-de): & (ppm) 11.13 (s, 1H), 10.11 (s, 1H),
7.91 (m, 1H), 7.95 (m, 1H), 7.65-7.50 (m, 9H), 7.35-6.99 (m, 2H), 5.1-4.9 (m, 2H), 4.38

(m, 1H), 3.5 (m, 2H), 2.22 (m, 1H), 2.06 (s, 3H).

Example 85
(S)-2-[3-(2-Methyl-quinolin-ﬁ-yl)—phenylca'rbamoyl]—pyrrolidine-l—carboxylic acid
benzyl ester (Compound 6085)

Using General Procedure K from 55.5 mg of 6-Bromo-2-methyl-quinoline. Yield
14.7 mg. MS: 466.1 (M+H"); H'-"NMR (DMSO-de): & (ppm) 10.22 (s, 1H), 8.73 (m, 1H),
835(d, 1H,J=6 Hz), 8.16 (m, 3H), 7.73 (m, 1H), 7.61-7.49 (m, 4H), 7.35 (m, 2H), 7.22
(m, 1H), 7.08 (rﬁ, 1H), 5.1-4.9 (m, 2H), 4.38 (m, 1H), 3.5 (m, 2H), 2.82 (s. 3H), 2.22 (m,

1H), 2.06 (s, 3H).
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25 Using General Procedure K from55.5 ng of
6- Brono-2-nethyl -quinoline. Yield 14.7 ng. M5 466.1
W@ RooreY055¢H - NVMR (DMSO-d6) : 8(ppnm) 10.22 (s, 1HCT/BS286/047503
(m 1H), 8.35 (d, 1H, J =6 Hz), 8.16 (m 3H), 7.73
(m 1H), 7.61-7.49 (m 4H), 7.35 (m 2H), 7.22 (m
1H, 7.08 (m 1H), 5.1-4.9 (m 2H), 4.38 (m 1H), 3.5
(m 211), 2.82 (s. 3H), 2.22 (m 1H), 2.06 (s, 3H).
87 WD 2007/ 070556 PCT/ US2006/ 047503 Exanple 86 (S)-
2-(4' - Am no- bi phenyl - *‘Ic%'rég yl')-pyrrolidine-Il-carb
oxylic acid benzyl este und 6086) A sol ution
(S)- 2qﬁ'-(&'i&ino-bipheny1-3-ylcarbamoyl)-pyrrohdme-1-carboxylic acid benzyl ester
2- (3- Brono- phenyl carb Zﬁél/ ) - pa/rro i di ne-1-carboxylic
acid 5 benzyl ester &[m nmol ),

kol dioh &7 68 TQI(BminKBLbhérﬂy > ﬁﬁf?ﬁbﬁﬂﬁe -Roatbbaylio acid

nyl am ne 108 Pd[ P S
benzy hegjor (PO s Aeivomnith Griy s mdriloametat- 11 Aq diosgerale-2-y1-
1
pheny%‘ﬂnwe | n it éeal eﬁ?};‘ﬁ§ﬂ%l%%d’iﬁ 5?§Iﬁ€@li%lg?mé.)

overni g he reac Ion was CoO

NaHCQs (satr @DI, 809 ulhend HIVEWL $ mbrwaedegarrd anddwated tog/0 e

overn{Ghi fH ol QR InERGITH M colly, BBl e sl Wil Brffre. The

resultigi vextune was mdxsﬂo&ved\rlmd uil QBQ(N@ DME, lﬂ%Owae( WitH).1% TFA and

purifidd Wﬁx‘s%ﬁ%ﬁg@ﬁ@%@?@ th%%ﬁé‘dl&;%ﬁ 4“%1’26 r?%) ix’f% %J?%%MM)
H‘-NMRF@)MSO%&M@&&)MO 16§ 160 791, 1EBZTBIT0 &, (3D, 5.0 (m, 210
Acet | - bj 2 I carbanoyl ) -pyrrolidine-I|-car
44(%6&643?@(’5'@ H):b%ﬁ é’@t]e (m3 3H) Compound 6087) Pr epar ed
simlar to Conpound 6097 with

1 (3 Br ono- phenyl ) - et hamamplé(sel d 42.3 rrg. I\/S 443 3
MR ( DVBO- ,
(S)- 2(-(% lﬂmblpgeéyl(}fwlc?,q})am&yg R)fﬁrollt_iLr_[n)e—ls galg)o(xphhc fﬂs benzyl ester
( 5 - 6 (s, 3H, 2.2 (m é(t’ﬂmp&m?dﬁmW)BH) Exanpl e 88 20

2 Prepayes. simpilabioy Compaenh po37. vzvlt;nlycpa@m-eh?r%\hﬁg}qapo% Yield

42.3 HZ% lgisngrepare s?ﬂlnzl Wﬁ%b G@E‘B’g'}o(lc?npﬁywl 7.0 @,

12H), 65.8(op2H) 2 (ina L B 25 @in, Uﬂ),el é (8 3H)H212 (ndyBH)48P. (31, 3H).
(MrH). H -NVR (DMBO-d6): S(ppm) 10.1 (s, 1H), 9.8 (bs,

1H), 8.0-7.0 15 2H), 4.4 1H), 3.5
(anD | H), 22(?] H) E?‘g“mss e 25 EignnplgDSQ

(S)- e<p- (6g=ly@npx|yenmmmm2-[yil)pplg(rqyllczﬁ'ba;noyl]-pyrrolidine-l-carboxylic
yl carbamoyl) - pyrfohL g Gseer (@oRPohha‘sods)
Prepared similar to Compound 6097 with 6-Bromo-naphthalen-2-ol. Yield 8.1 mg.
MS: 467.3 (M+H). H'-NMR (DMSO-dg): & (ppm) 10.1 (s, 1H), 9.8 (bs, 1H), 8.0-7.0 (m,
15H), 5.0 (m, 2H), 4.4 (m, 1H), 3.5 (m, 1H), 2.2 (m, 1H), 1.9 (m, 3H).

Example 89
(S)- 2-(3'-Methylamino-biphenyl-3-ylcarbamoyl)-pyrrolidine-1-carboxylic acid
benzyl ester (Compound 6089)
Prepared similar to Coﬁpound 6097 with (3-Bromo-phenyl)-methyl-amine. Yield
22.41mg. MS: 430.3 (M+H). H'-NMR (DMSO-de): & (ppm) 10.1 (s, 1H), 7.9 (m, 1H), 7.5-
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benzyl ester (Conpound 6089) Prepared simlar to
Conpound 609.7 with (3-Brono-phenyl)-rinethyl-am ne.
woe@@7052@. 4ng. Ms: 430.3 (MH). H - NMR ( DVSO- BGI/US2006/047503
S(ppm 10.1 (s, 1H, 7.9 (m 1H), 7.5- 88 WO
2007/ 070556 PCT/ US2006/ 047503 6.9 (m 11 H), 6.7 (m
Il H, 5.0 (m 2H, 44 (m | H, 3.5(m | H, 2.7 (s,
3H), 222 (m I H, 1.9 (m 3H). Exanple 90 (S)-
2- (3" - Am no- 2' - et hyl - bi phenyl - 3-yl car banoyl ) - pyrrolid
6.9 (d,NaH); 6arhAH)j 8.0dmi, AH)H4 Beng YRS €m, (ED/BDB (s BTHOIQ) (m, 1H),
Prepared simlar to Conpound 6097 with
1.9 (ny 3éﬁom)- 2-met hyl - phenyl ami ne. Yield 22.3 ny.- M
430.3 (MtH). H NWR (DVMSO-d6): S(ppm 10.1 (s, 1H),
9.9 (d, 1H), 78 (s, 1EBRample®07.0 (m 11 H), 5.8

(S)- (ln(3'-1AIH)“°‘ me lt)él-blg%nﬁl?a—g ceﬁ?algggrb-pfgriéi%&;l %Poxyﬁc acid
2 (3 (2-Nethyl - b benzy tIlqester (compound %090) |
enzo | e C - I <,
 Siverb SR SRgiround 205 B PROBS LS ObADE G, Yield
9 t Y
223 0SS PLOPROIS O A BB L1112 . 1,7
(5, IEBTL77.QNenki) L} 5 MR, PERISTO (3) 2H3( by 180,53 &, 1H, 2.2 (m, 1ED,

1 8.0 15 (m 111), 8.0-6:9 (m 12H), 5.0
2.1(s %{}2'1-?( 2% (m | H, 3.5 (m 114), 2.75 (s. 3H), 2.2
(m 1H, 1.9 (m 3H). Exanple 92 (9)-
2- (31- Hydr oxy- bi phenyl - Exdmplefinoyl ) - pyrrol i di ne- 1 -

PRI e S SO i o
Yield 26.7 ny. mubeﬁayta;tmm@mpwm\mlows(} d6)

S&g%ggﬁe&(’%ﬂa(rjb 5}%0%560% Yyt ”;nBlc}%-z e gh)flduen%ﬁ}uazole Yield

124£lag9 Mm 4¢1H3 Nﬁ*@nmmm(m)/lso -de): §(ppm) 11.1 (s, 1H), 10.1 (s, 1H), 8.0

o 15BB07E) & azrabéz%ye%ﬁbﬂf 55, P A GRaTED 95 Br ik (m.

Vﬁnj‘ t o Conpound 6097 with (3-Brono-phenyl)-urea.

d%IZ)Orrg VS: 459.3(|\/H—|) H - NMR ( DVSO- d6) :
S(ppm 10.1 (s, 1H), 8.6 1 7970(m .13H),

58 (b, 2k, 5.0 (i orpseek ¥ 15y 35 (m 11,

(S)Z 22(3‘-'Tiy(ﬂljd)(y-b1pﬁex{)m3 y?*ié)u'bamoyl)-pyrrolldlne-l-carboxylic acid benzyl
ester (Compound 6092)
Prepared similar to Compound 6097 with 3-Bromo-phenol. Yield 26.7 mg. MS:
4843 (M+H). H'-"NMR (DMSO-ds): S (ppm) 10.1 (s, 1H), 7.5-6.9 (m, 11H), 6.7 (d, 1H),
5.0 (m, 2H), 4.4 (m, 1H), 3.5 (m, 1H), 2.2 (m, 1H), 1.9 (m, 3H).

Example 93
(S)- 2-(3'-Ureido-biphenyl-3-ylcarbamoyl)-pyrrolidine-1-carboxylic acid benzyl ester
| (Compound 6093)
Prepared similar té Compound 6097 Wi;th (3-Brdmo—phenyl)-urea. Yield 22.0 mg.

MS: 459.3 (M+H). H'-NMR (DMSO-dg): & (ppm) 10.1 (s, 1H), 8.6 (m, 1H), 7.9-7.0 (m,

13H), 5.8 (bs, 2H), 5.0 (m, 2H), 4.4 (m, 1H), 3.5 (m, 1H), 2.2 (m, 1H), 1.9 (m, 3H).
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89 WD 2007/ 070556 PCT/ US2006/ 047503 Exanple 94 (9S)-
2-[3-(1H I ndol - 7-yl ) - phenyl car banoyl ] - pyrrol i di ne-1-ca
WO bwggprises aci d benzyl ester (Conpound. 6094) RCEPS2006047503
simlar to Conmpound 6097 with 7-Brono-1Hindole. Yield
6.7 mg. MS: 5 440.3 (MrH). H -NWVR (DVMSO d6): 6(ppm
10.9 (d, 1H), 10.1 (s, 1H), 7.8-7.0 (m 14H), 6.5 (m
111), 5.0 (m 2H, 4.4 (m | H, 3.5 (m 1H, 2.2 (m
I H, 1.9 (m 3H). Exanple 95(8) .
2-(3"'-Am no-5"-trifluor rret h %‘PI phenyl - 3-yl car banoyl )
-pyrrolidine-1- carboxy ?‘E"%\%‘? benzyl . ester (Conpound
(S)-Gﬂ[rlﬁhﬁﬁnabﬁpasnﬁghsmhiwant@1}:991%1!%&@9:Zrubmm acid benzyl
3-Bronmo-5-trifluoronethyl- phen I(?rgé Yield 32.2 ny.
MS: 484.3 (MH). Hesmpi\fi“mm (ppm 10.1 (s, 1
Ebneerea s(rﬁﬂaﬂ-to'(’@@m%mﬁfd%@?(ﬂth ﬂBr'd)no 5HQnﬁ6'lle 2tdd 64 thg. MS
440.3 @MH;)J E) -DEMREMHO- de) J (ppm) 10.9 (d, 1'3), 10.1 (s I(H) 7. 8H2/ 0 (m, 14H),

6.3 (m 1fﬁ;car oky%lém& d plgenzgllw Zirf?%b?ngg’ﬁllﬁ%hg%%?l i

Prepared simlar to Conpound 6097 with
( 3- Brono- phenyl ) - di met hfixample®5 Yield 18.8 ng. M

(§)4é é QAP"* Eﬁo-s Wﬁ ﬂgﬁe&&@%m{,@a@fﬁﬁ%ﬁ@ fline-1-
3.0 *sarbifylicacki benzyl kjter (COmpoundi§095s) 20
Eﬁfe%%e%@lw blo Gomppust 6997 with 3:Beemq Sspfiusametin
phenyrahﬁﬁyl Yield@2d hgn2vb: 4863 eM+(H)pomMR @DEBD-d)sS(pmpho.1 (s,
1H), 7(%#‘1 38T 6263 (8, 31T Qe PR A4 (03; Diidox GBoHdb &t Q“y’rH) 1.9

(m, 3H). phenyl.carbanoyl]-pyrrolidine-|-carboxylic acid
benzyl ester (90ng, 0.2 mmol), 6- Brorm 25 1H i ndol e

(1 eq., 49 ny), Pd[P(Ph}:(x;(l % 10 ng), in
met hanol (4 nl), NaHCGO3 Ple2f | 600 uL) and DWF

(S)-(ﬁ@@-ﬁﬁﬁemrﬂﬁﬂﬁﬁﬁﬁ@nﬁpﬂ-ﬁ&ﬂ)Eﬂlofyl?)-ﬁ?ﬁ‘rﬁl&iiﬁtIlbﬁhtﬁoxlyﬁc acid

seal ed vi al The reacti on was co0O filtered and
the sol vents renbeaey! ertea (Compaundo099t ure was

rpeli ﬁﬁilai‘ Eb éofﬂpoﬁxfld 8697 LAYk, B-E'J?d%}%ymdlﬁeﬂﬂyl Ymine.

TFA and purif reverse phase HPLC t o ?I ve the
Yield pr8oRiug: sMSYAéM (MﬂH)Tg{ -INBER. dAWISO-bx- F)(ppm) 1 flrs o0HNG-8-6.9

(m, 13380 5/°E95R9), B (AP0 5D, 3.0 *s, 6H), 2.2 (m, 1H), 1.9 (m, 3HD.

Example 97
(S)- 2-[3~(1H-Indol-6-yl)-phenylcarbamoyl]-pyrrolidine-1-carboxylic acid benzyl .
éster (Compound 6097)

A solution of (8)-2-[3-(4,4,5,5 -Tetramethyl—[l,3,2]dioxaborolén—2—yl)-
phenylcarbamoyl!]-pyrrolidine-1-carboxylic acid benzyl ester (90mg, 0.2 mmol), 6-Bromo-
1H-indole (1 eq., 49 mg), PA[P(Ph)3]s (5 mol %, 10 mg), in methanol (4 mL), ’NaHCO3
(sat. aq., 600 uL) and DMF (800 uL) was degassed and heated to 70 °C overnight in a
sealed vial. 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 products. Yield 5.7 mg. MS: 440.3 (M+H). H'-NMR
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(DMSO-d6): C5(PPM 11.1 (s, 1H), 10.1 (s, 1 H), 8.0(m

1H, 7.6-7.2 (m 12H), 7.0 (m 2H, 6.4 (m | H,
wG2®7Hms5@H), 4.4 (m 1H), 3.5 (m 111), 2.2 (PCT/USHP6/047503

1.9 (m 3H). Exanple 301

(S)-2-(4"-Cycl opropyl car banoyl - bi phenyl - 3-yl car banoyl )

-pyrrolidine-l-carboxylic 5 acid benzyl ester

(Conpound 6301) 4-Bronp- N cycl opropyl - benzamn de

4- Br ono- benzoi ¢ acid (2.5116 g, 12 5 mmol ) and HATU

oS dofo 2 . TEBL o R S3803E, £RE! 10T g

2H), 6.4dm, alH)pmc(m @H;)t u (a, 1a1)p3 Sin, UBNPRL k) neD)f D|9(i11§ 3H).
m nutes. Then 10 cycl opropyl anm ne (0.866 i, .

mol ) was added, and tg%wgﬂc%bgn was sti rred at

anbi ent - t enperat ure ov he sol vent was

(S)-z{amyemprapﬂchbmmbmpwaﬁylmlu‘alradi,yla-p,mrbllaanegﬁharboxyllc
chr omat ographyaélﬁolgl ve the sired product.

(S)-2-(4'-Cycl mB‘i’ f99L)3- yI car banoyl)

4Bromm.rcyubgh-@pylLbQ%QQayl | c acid benzyl ester (Conpound
6301) 15 A sol ution of

(4SBrodnb-Fehdoié. a51cﬁﬁ2tfﬂt16%mﬂ?. Bythmloh), ahd2d ATexXehr 13l gﬂrls27 ¥mol)
nyl car banmo ﬂo rroI [ d| ne I car boxylic acrd
were d%é«hlg?& i, DMF (té()/m\i,}g 26.2 mmol) was added and the

mixtur® “REBHDWE ¢ ORF Mﬁbl%ﬁéxﬂﬁh‘iﬁné ?& 15 fhutls, 1171}1
and Pd[P(Ph)3]4( % 1n net

anol

 cycloprapylamiap(9B66 sak., 128 mnqam@faﬁpdd% andrire x(eacﬁ@)mwawsred at
' mnblerQQ&ﬂﬁéﬁ e ﬁ’i}gmli‘?xﬁt %etselvzg&%vx%?ﬂqvgﬁtad lov%g purified via

vi al e reactfon was coo tere

silica g@b@hmn@@omphk%gweﬂmﬂ%eem@um gi ve the desired
product. Yield 5.3 ng. Ms: 484.2 (M+H'); H NWR

(8)-2- (('BW@W)‘PYB‘@FJWOﬁl-Bll)h@n)?m-(thal‘bhmoyl)-ﬂﬁ'-riihé&e(lrﬂ:arboxyhc

reia vl i ool 1y e 565 08 (m 2
?grél Zlf)é %ﬁé@ c[go pt oy k{%ﬁ%&tﬁﬁﬁl % Hdl qboﬁom? )Z-y&] enyl c
phenylearbamoy1jipypyol idihe-dlicabolkylic acid dmeytylces&c (TH hgp 26 mmbby 4-

bromoy 2RSSt 57 iy O ngioDa B RA G ke 137 me, 7.2
mol %]J%i’ m/etlhiadcblrs(g. %LE&E&SI%@L (3212 ?Ql dobzaayilmdtesw (éfﬁfb MO was degassed
Solutli on
and he%tgsq Z‘Q%%?%Yf&m% H%ﬁ_\??f’g%if w&ﬁgﬁrs reggHoL R poRied- igrerdh pd
punﬁed @yaewiséaplﬁbzsyle &6 {v% tﬂa (tilehsule ([product Yield 5.3 gl dMS 434 2
y i oxabo

(ML RVR (S Rge)” 6@3«@({@1-@@0 piss) 8 28:112 $HDG.08-2.30
(m, 1HY.77D.$3\ER) V85 3080935 ¢, aAs| 41??t463d7 R, 139, 9898-5.68 (m, 2H),

6.96-7.65 (m, 7

Example 302
(S)-2-[3-(4-Cyclopropylcarbamoyl-thiazol-z-yl)-phenylcarbamoyl]-pyrrolidine_:-l-
carboxylic acid benzyl ester (Compound 6302)
(S)-2 -[3-(4,4,5,5-Tetramethyl-[1,3,2]dioxaborolan-2-yl)-phenylcarbamoyl}-

pyrrolidine-1-carboxylic acid benzyl ester
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for 15 hours. The solvents were renoved and the
m xture separated on silica gel (eluting 5 wth
wEL@A0705Fexanes 0-100% . Yield 2.8g. MsS: 451. 2p¢MUS2006/047503
H+t). (S)-2-[3-(4=Cycl opropyl carba
noyl -t hi azol - 2-yl ) - phenyl car banoyl | - pyrrolidi ne-1 -
carboxylic acid benzyl ester (Conpound 6302) A
sol uti.on of
(S):=2-[3-(4,4,5,5-Tetranet hyl -[ 1, 3, 2] di oxaborol an-2-y1
) A meﬁk»ﬁl 6?(3)821@}90 B}orgwfzpmhjflldaﬂbeni' o%gqubmti{ﬂéme:-mmmbxync acid
zyl este 0. e -
benzyt RRBSGIES A Ebeol T OGePaTe Y Sy S Bebprolegy T (330
KOA@B) §§ f‘ﬁfﬁ(ﬁﬁ%iﬁz (6@0@@) DM OWhs dé@sﬁ'@ﬂtdiﬁﬂiéate(d“tom)deg C
and DMF (800 uLt)
for 1%@@@%%@ sohmtwalteéemoae entﬂw\mmwrsﬁmf ateg %le%ﬁl%?dgel (eluting
with MicPAe: HBEbL090000. ¥atia 9901 RAS: 45112 @hadraNd the
ven The res

S renove ti.-ng m xture was

2T Rl AL (G B Pyl
carquybdmttbbennyébsteﬂcgmpgmns_la’ﬁng) 491 3 (MrH). H -NMR

( DVBO- d6) 10. 2 (s, . 4-8.2

7 ./8sqluton pfrx(Sw%—(%ﬁl S,S(Rtrmeﬂ)yl- ,312]411@@{3%01@%-311& 4

phen)ggg}b%rﬁéyl %y%g%%né&arﬁ%x?%%%&d %Eplzyl Ester (@mg,?d'h mmol), 2-Bromo-

_ thlazc(ls%@lé@tylmchytmmspﬂahyﬂe di ghetfmel-RABAHaln 63 mol f, 10

mg), rnéglle oungméggg aﬁ%@ E§a§cd ?(?(puL) ARMBXAF FS’UOGLEL) was degassed
and h(e&)ad 20 [73 °((34)vénﬁgl‘& 1hetsea]&dtvﬁ'eyll Thelted¢tdjravex adaled) faltered gid the

solve%;’gr{ %cg %gyu};; ﬁﬁx O|§1'69 I%:ﬁréﬁsfl"%?ég gxr}ﬁ 61996% }fM.F 10% water
with 109 mmbamz riﬁdﬂ?lb}htdvemmphase( HBLC togiveédth2 produmity. Yiekddi 1.1 mg.

Pdg P% %‘l (é%fsoédogo@pmﬁ@rﬁwﬁﬁ%% gg)cwé@ 7870

(m, 16923&???91 apy, 29. M%GQHSQ;ZQQ PH)?rer ght 1910 223 &aal |yl 1.9 (m,
vi‘al. Thé réacti on was cool ed, I'tered, and purified

3H), By’-0.6\mx $8)phase HPLC to give the desi r ed product. The
product was then converted to the HO salt. After

di ssol ving the product igk#ngiepgum anount of

acetonitrile and cooling the solution in dr
. (S)-22(Wﬁmylamnmmﬂiyl-bmhml%cﬁa‘dﬁwyl!mwﬂ"b‘ﬂéﬁ bﬁag\'?@‘ylw acid

crashed out of so H’E?é@ centri fuged,
and the liquid \NaiS), cg%tte;ergeomgéhggﬁs:ﬁgﬁal col d )
d| Atshwtloetd(}éS)-%B #ettia 4  tearmiethik[nd Ridipxabraelapgayb-

e BRI R R OB BEBRER 7 020

bronsebéndyhasettiyl-aminen(43 ngt 082 Hehobadnd RA[P(MY: 1 £E5. %é@g 6.7 mol

20 R LT D Tl A S 2 A (108 s nd
heatédHp,702C DIecihight ifita, sedledl vidd. Jhe BedsTioq rwasZ:bMedglﬁlltBred 881 purified
by reyetss PhbsaPTE st b4l rodpgk Thgron gy then pamverted 0
the HED salt]l A fid-dlésoRbBng the product in a minimum amount of acetonitrile and
cooling the solution in dry ice, 2.0M HCl in diethyl ether was added until precipitate
crashed out of solution. The mixture was centrifuged, and the liquid was decanted.

Additional cold diethyl ether was added, and the mixture was again centrifuged and the
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5 (s, 1H). Exanple 304
(S)-2-(3-Benzot hi azol - 6-yl - phenyl car banoyl ) - pyrrolidin
we2007025b0xyl i ¢ acid benzyl ester (Conmpound GBOBYUSAM06/047503

sol ution of
(S)-2-[3-(4,4,5,5-tetranethyl -[1, 3, 2] di oxabor ol an- 2-yl
) 10 phenyl car banoyl ] -pyrrolidine-1-carboxylic acid
benzyl ester (74 ng, 0.16 mol), 6-

br ono- benzot hi azole (34.9 ng, 0.16 mmol ), and

[ 9 h |
liqui é_q‘e& glihe rg%étmg %51 Wﬁ dgoﬁcé{tcg)pe nmﬁeifﬁaggthegg%%goduct
Yield9 dilg%sd444 @(Mﬂ@f*swﬁf RINIRYDMISB- &?aélﬁgnwlaéo 2 H&m, 3H), 2.17-

reaction was cooled,” filtered, and i ed
2.35 (royHix 2. 35268 (HPELD. 3 89 S/”é(mhﬁ-l)ielsli é@%{n&ﬂ)cﬂ 33¥%.44 (m, 1H),

o i B ) 3 e 2 OB RRAE o, P 01055
(s, 1H}), 4.28-4.40 (m 1H), 4.87-5.10 (m 2H), 7.00-7.56
(m 7H), 7.68-7.66 (m 1H), 7.97-8.15 (m 2H),

8.33-8.39 (m 1H), 9. 354 11 10091016 (s,
1H). Exanple 305 Exaniple304

(S){253-BeqZothiazbb prydiphieagidaahmmloy Dy blidink dvearboxplic aeid benzyl
di ne-| - carboxylic aC|9 gf ben 6 er (Conpound
6305) Z-protected (&EHL °|“H?e°‘t ﬁg‘& was di ssol ved in
DK sohutivh)of 8H24[8 qa;@sueﬁhneﬂwpfx 2]dioefbordlan-2ryl)- hand
| EA tiryr or 15 nut Then
phenﬁi a@ﬁiifwaﬁnpygwdgﬁtw& s afithene st (S P-fgmmoD, 6-

bromameomuiote’?w HEU0.86 ﬁmbl)eﬁ'xcﬁl’d[P@Pme 2.4 Qﬁ@ﬁﬂﬁhwl €%) in -
over ni e reacti on_was_cool ed tered and

methanpl\(gmply). DEH(p(ral 2a7HA0 pégANG labran%melé W@ésdegassed and heated
to 70"@ @'v 18ea s@al@d mal O h8 P4 M wad Q¥o AL Slerdl ! 'cfhd ﬂunﬂed by

uri reverse phase HPLC t o

reverse BRIO I Ge EqeAad depreiiprod ftg Yaelarmme MB-AH (M+H); H!
NM%W@E). fﬁ&ﬁ@ﬁ%.l%gx%s Ex‘i{% 2%‘;%1.7@23)_0( 3%#1% 2.§§|)-27.34 i, 15D,
4.28-8.4D (0,8 H)o¥-87+9.10 Gmd2¥Dn 7.0047, 56 TH)NY.68+9).66 @nB1HN7.97-8.15

im s 5 T 28 ] VR OO 056

(S)-2-(4'-Cycl opropyl car banpyl - bi phenyl - 3-yl car bam
oyl ) -pyrrolidine-I|-car bd@sdmple 388i d benzyl ester

d 63
S Bt PRme kpheByleapytmay ey olidiae-1-carboxylic acid
(4-Br ggg phenyl ) - g&ﬁy!lelstjaﬁl(doﬁﬁﬁana a35) 2.9 mmol ) and
: . , 3. e
o EoeEie RER P £ 5 A tvoryeBan R gk and treated with,
HATUE(IEEG! 1W08nEPind DIEA (2.1 eq, 139 pL) and stirred for 15 minutes. Then 4-
amino-N-cyclopropyl-benzamide (1 eq, 34 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
.1% TFA and purified by reverse phase HPLC to give the products. Yield 44 mg. MS:
408.5 (M+H"); H'-NMR (DMSO-ds): 6 (ppm) 10.2 (m, 1H), 8.3 (m, 1H), 7.7 (m, 2H), 7.6
(m, 2H), 7.3 (m, 2H), 7.2-7.0 (m, 3H), 5.1-4.8 (m, 2H), 4.4 (m, 1H), 3.45 (m, 2E), 2.8 (m,
1H), 1.9 (m, 4H), 0.71 (m, 4H)
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5 mnutes. Then cycl opropylamne (204.5 .tL, 3.0 nmol)
was added, and the reaction was stirred at anbi ent

wWa eqoperEsar e overni ght. The reaction was fil t eP€dUSENE047503
the solvent was renoved. The resulting m xture was
redi ssolved in DMF (10 nL) and purified by reverse 10
phase HPLC to give the desired product.
(S)-2-(4"-Cycl opropyl car banoyl - bi phenyl - 3-yl car banoyl )
-pyrrolidine-|-carboxylic acid benzyl ester (Conpound -
6306) A solution of

(S)-2-[3-(4, 4,5,5-t et r IAANE3IOP 3 21 di oxabor ol an- 2-yI

(S)-2: 4'memyﬁxbypurﬂmhyﬂsq&cdrbamd@oypyrmhamedl-carboxyhc
benzyl ester (74, nmg, 0.16

br ono- phenyl ) - Reid, *fwﬁsﬁﬁrge@&’am‘é@(’h 6 my, 0.16
BROR 6.7 mol ¢

2 (4- met h&aﬁhmﬁ-WLf&gﬁ%e&ggtﬁdggq : 3OgD L), & alng DMV
(QP? éa;%o%%n yiI8eaRSK4d poud aal oD fendPamdDemicobn mg R0

vi al he reaction was cooled, filtered,

mmolpwere diseplyd incliehigrmsibane (Upmal-} apdyttiresdhat anpiayt F%gpefa‘m for

5 mm\?%%sgﬁ%% %121%1‘38#)21&11@672% pﬂgﬁo%lrlr_ll)()i\ﬂ%s)addéﬁ alfthe reaction was

0.58-0.66 (m
stlrredZ&ﬂ)a,mlﬁcl&Gempenatng oyemnigii) The rq_a;:hgng@s@ﬁerq_qﬂ)and the solvent was

remOVfQD 51‘h2e zfg%&&’gé Ti’&#rﬁ w%_ﬁegls? gzgd %ﬁ"g%\%f?%l 0 ﬂxL%%né ;})ﬂgigl(eﬂbg 5reverse

phase(I—mLGLIﬁ)gn&tmad&nfeap@mucll—b_ 10. 08-10. 14 (s 1H),
Exanpl e 307

(s)-2-(43}cgze1@aremmamqwmmerefl»ﬁl-ﬂaﬂﬂamyyl)-mymliﬂimlrr@rboxylic
aci d ester 25 (Conmpound 6307) A
acid l%?d'l’t’if?% (fomppun 8%“@4 4,5, 5-tetramet hyl - [
i 0X - -
ﬁ@lgg{} Bgﬁy’g E@%’rséﬁ %ea: aﬁrleeﬂlylc[z}\?3bz<)l>c<ll(ixabor§(1:%nd2 é)nzyl '
pheny@edrbﬁm()ﬁlq -y riotiding- B—Gal‘bnmjfl)q add bbnmsﬂgeﬁ%ngx 9.16 enmol), 2-(4-

bromqr@pe%lmcyﬂ@wﬁgxlo?ge aémﬁE (E P @g&ﬁ% gg{m ]1§ %%@’h%] (2.7

mg, 6377910% lﬁ%hahd;)(z WS, Naame(dataaqt Be@apRy aaa DMF?(@OD pL) was

over ni in a seal ed V|aI r, on was cool
s el B PR el BT el %R, sere,

and phfic&B9 PR OAIRAS HIIRY & §1©e ﬂkha@@uui’lpeocmt gwed Uhemg MS: 498.2
esired product. Yield 11.

(MBI, DB @SOMayphfopmihd b 0G4 (21055046 1) 3, 1.80-2.04

(m, 38D 149036 %%@%g‘g%gp 696‘ 3336-34S7i§n (311, 420,43 (m, 18D,

4.91-644 (MHRH)HY 00776507, BXHY, 787-3P§ (7 180, 8128 l(sfﬁm,gm;); 10.08-10.14
.40-8.47 (d, 1H), 10.07-10.13 (s, 1H). 5 Exanple 308
(&1 S)-2-{4" -[ (Cycl opropanecar bonyl - am no) - et hyl ]
- bi phenyl - 3-yl car baioyl } pyrrolidi ne-1-carboxylic acid
benzyl ester (Conpound &@G&ple307

(S)—Z-(3’—Cyano-biphenyl-3-ylcarbamoyl)-pyrrolidine-l-carboxylic acid benzy! ester
{Compound 6307)

A solution of (S)-2-[3-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-
phenylcarbamoyl]-pyrrolidine-1-carboxylic acid benzyl ester (90.4 mg, 0.20 mmol), 3-
bromo-benzonitrile (37.5 mg, 0.21 mmol), and PA[P(Ph)3)4 (15.9 mg, 6.9 mol %) in
methanol (2 mL), NaHCO; (sat. aq., 300 pL), and DMF (400 pL) was degassed and heated

to 70°C overnight in a sealed vial. The reaction was cooled, filtered, and purified by
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Cycl opr opanecar boxyl i c aci d 4-brono-benzyl am de

4- Br onp- benzyl am ne hydrochl oride (367.8 ng, 1.7 mmol)
wor®7d7esse©l ved i n 10 di chl oronet hane (15 nl), BeMUS1006/047503

solution was cooled to OC. DIEA (380 L, 2.2 mmol) was

t hen added, and the reaction was stirred at 0OC for 5

m nutes. Then cycl opropanecarbonyl chloride (180 L,

2.3 mol) was added, and the reaction was stirred at

0C for 20 m nutes. The reacti on was quenched wth

revers¢ e EC b e o Apsterpd &y VIR, 1 Eie M A1 g 1
NMR QISWJtdE) i) 168022.9¢ (ih aHE, HP5-C.360(raj ME), B39-3168 (nexH), 4.32-
uc

4.43 (lp( C%Vb%?% e Do B8 75 LHRLAPH-1020 G, 11D,

I b
H), 7457 G3En D, kS CorabAd ré%g)c Al R
(S)-2-[3-(4,4,5,5-tetranet hyl -
1,3, 2]di oxabor ol an- 2- ylgxamp 1e303

hen | car banoyl rrolidine car box d. be I
(Drdd- t(@sc@méplmf%xbmmmmozﬂnetyaﬁo%wbﬁa%e% Yigshimoxt-
acid P
Pdl[ P( éh) 314 mn%ngagl%éégeﬁ% [ tn&rr(g? hanolﬂd(%mr?:)
Cyclommces iscpcid ggmrnq_bvenzafhamdw (400 L) was
assed and heat ed to 70C overnight in a sealed vjal,

S moetebetylataits PYRBIEIPFTENb L s Lahpol v dshlyed in
|
dlchloigﬁ/xg{hﬁﬁe P{%%izg%l‘dqh% Eﬁ_lg{ﬁ{? wall %09@:&&5 @gbp WQKC@380 ‘UI’IIT)Q demol)
was ﬂ&n@lﬂd@d ,78d(the refidlion »3s stimed at Q§’§I ‘(‘qahS rg),tbutesg n 2 35 (m

cyclo]irgiamﬁgﬁﬁ)%ﬁbg%?gg%( %21‘2_&1:1491? grgg %cglgﬂ'b dﬁnﬁl%aénolﬁwas

stirredBatIPCo6 30 Euninuitels]) Th& @ea@ﬂoﬂ. ®vas Glu(ssqhegiHylth dggllmbwater and the
solveéo%%){%égx%dtpﬂegfz\ﬂg of 04§tu.% Il eﬁqx? DMF (10 L) and

anoy yrro

purifi€@bP erieCpise B nydive ﬂteeiemr(:«l}pfl}lbmh d 6309) A
sol uti on of

(S)-Zi{lﬁ)-[(Zlg[cﬁrpl(répélé&aib6@ylraﬁﬁio?yhet{hgzl]a)lio]ldnw&-:yluawbmggl}yI
en car pano rrolil | C acCl
Pyrrodewzsrll ~Gaepary! c‘seﬂé 4%539/ (ﬂi?ar 'T%?‘%y

Pk RPRAPEPIST5 s %‘%a%%ﬁ AR,

phenytedie5B 0B Fyrrcddine- BOAbAkYlic auid bEEyE4R0(93.8 was 0.21 mmol),
degassed and heated to 70C overni ght in 2 seaells 4
cyclopjoppnecpreoxydigecidtrbipao-beepdemide P& 18 0-4R i%%ed

Pd[P@l&b J @\?,ef £, 9'7%_61 %B’hcfdemagbh/@ xtnm, rdascm cqsa@.raap,m uL), and

. 446.
‘DMF400 n:;_,) wag gl!egangd epg hepty hy d( toj%@ ozzegp;lg tnl]n aléqf%gugs)@e ggpction

FBversElbh éEﬁpL@ b Fitdhe debired product.
was chbldg, fitkred, %"ﬁi}?“z‘i’é et (L e e B0
Yield 15.0 mg. MS: 498 2 (M+H"); H' NMR (DMSO d6) (ppm) 0.61-0.79 (m, 4H),
1.56-1.69 (m, 3H), 2.11-2.35 (i, 1H), 3.38-3.59 (m, 2H), 4.25-4.43 (m, 3H), 4.89-5.15

(m, 2H), 7.00-7.65 (m, 12H), 7.85-7.95 (m, 1H), 8.51-8.63 (m, 1H), 10.07-10.16 (s, 1H).
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(S)-2-(3" =Cycl opropyl car banoyl - bi phenyl - 3-yl car banoyl )
-pyrrolidine-|-carboxylic acid benzyl ester (Conpound
W@® 3070656 3- Br onp- N- cycl opr opyl - benzam de PCT/US2006/047503

3- Bronp- benzoic acid (2.5518 g, 12.7 mmol) and HATU
(5.2230 g, 13.7 mol) were dissolved in DVF (40 ni).
DIEA (4.644 m., 26.7 mmol) was added, and the m xture
was allowed to stir at roomtenperature for 15
m nutes. Then cycl opropylamne (0.88 ni, 12.7 mmol)
was added, and the reatliﬂ %\é% stl rred at anbi ent
tenperature 20 overnigh € "sol vent was renoved, and

(S)-2t(3&-Nitrodiei phasyl3Hyldarbd moyd)-pyirolidingel -cacioyhie tacit b\qsﬂzyl ester
to yield the desired (gfoduct
(S)-2- (3 - Cycl opr opy! CLPRMA 3D ohenyl - 3-yI carbam
o,yls))mipnrocﬂ(smu[e-(a—zlcﬁ,shemaahethyl-Em djdiexubprolanieyl)-

phenylé:o%% d[(yg'? neé 1?(%{#03;%@\? ﬁgqfd lIenzyl ester (89.7 mg, 0.20 mmol), 1-
bromo13-Rited- sér&éa@@tnot ik, 9:20 thind?), and Pd[P(Ph)3P4 (15.5 mg, 6.7 mol %) in

phenyl car bano P yrrolidi ne I -car o>6)6 [ c aci benzyl
methape{y(2 m )gg»la:}vli:}é sgt- 24> éﬁm ), apd PMIHGH00 pl) was degassed and heated

to 70°VoS¥Hi F%Hi e BBélaalE’@ Wa@ mIﬁ@ réa'éﬁox@v&ﬁ@co@lealﬁmh) anc?;ﬂﬁlxﬁed by
Pd] P( I n_ et hanol

reverse\y fco ga’q the gggfowé)prom BiFd (740 9181_}‘/[$va%46d]e@4§

{\e 0 g 1 al
NMR eact o wéé&nz 78)/8??#? gir]?e’dj,hir%d %Uﬁi}pf g.gsb%/.@@(m, 2H),
4.32-4r42U(@r, IEDpAROES . HP(J@, 2H),4i.02 8138e(nu) d S t0. p5- A3t (s, Ml d
5.1 rig. MS: 484.2 30 (M+W H NI\/R(DI\/ISOdG): 8( ppm

0.54-0.78 (m 4H), 1.7% 8@( 2.14-2.37 96 WO
2007/ 070556 PCT/ US2006/ ﬂPm 1H), 2.80-2.94 (m

(S)-2+@)- C)@loqﬂ'oﬁyliarléamonl-mphtnﬁlBS-é']Mb@moyMyrréllﬂ&lél-tdrboxylic

10 1010, 06 (s 2ot ferllesif Leofppopin s3fpr™ 17

-Broix(oclxz‘dy@wmppmebmmb am no) - met hyl | - bi phenyl - 3-yl car
banoyl }- 5 pyrrolidine-1-carboxylic acid benzyl ‘ester

( Clrpmoerstneditheid QY3 IdE, apenexdesl band/ HIAT¢5.0230 g, 13.7 mmol)

were {gbed TraSMIB (50 Aol )ik CHSE B 26 ol WA ST EHEe
mxxtm(elﬁhs‘ﬁlboweﬂrtﬁ sh‘r'l 8t @@hﬂiehﬁiérau@% 6P 05 efintii@s OChedbiAopropylamine
) was then added,. and the_ reaction

(0.88 % lgﬁumm@@ %ﬁts gyidefl Andghreagiier wapisifred gt ambient temperature

overnight | PR QIPadR S Rem Bl et RhaihdGuad 3Rs leaﬁea via §ITB4 gelVas
added, and the reaction was stirred at 0C for 2

chromgjogganky to yirdd thedasisd Piriichuenched with distil | ed

water, and the solvents were renoved. The resulti n%) .
(S)-2-@'-Gynleprapyloashameoyl-biphenyl-Bncarbomayl)-ayroliding-1icapboxylic
acid bUzy IR R € oijfiind E346)t O 0i ve the desired product.

A solution of (8)-2-[3-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-
phenylcarbamoyl]-pyrrolidine-1-carboxylic acid benzyl ester (93.7 mg, 0.21 mmol), 3-
bromo-N-cyclopropyl-benzamide (50.0 mg, 0.21 mmol), and Pd[P(Ph);]4 (12.8 mg, 5.3
mol %) in methanol (2 mL), NaHCO; (sat. aq., 300 uL), and DMF (400 pL) was degassed
and heated to 70°C overnight in a sealed vial. The reaction was cooled, filtered, and
purified by reverse phase HPLC to give the desired product. Yield 5.1 mg. MS: 484.2

(M+H"); H' NMR (DMSO-dg): & (ppm) 0.54-0.78 (m, 4H), 1.77-2.05 (m, 3H), 2.14-2.37
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(S)-2-{3" - [(Cy cl opropanecarbonyl -am n
0) - met hyl ] - bi phenyl - 3-yl car banoyl )- 15
W@ oris8é ne- 1- car boxylic acid benzyl ester (CeepUs2ede/047503
6311) A solution of
(S)-2-[3-(4,4,5,5-tetranethyl -1, 3, 2] di oxabor ol an- 2-yl
) - phenyl car banoyl ] - pyrrolidi ne-|-carboxylic acid
benzyl ester (74 ng, 0.16 mol),
cycl opropanecar boxylic acid 3-brono-benzyl am de (41.7

(m, 119,2.80-26 |1)H) ang-3 Bd(R ﬁ’h}ﬁﬂo-@h&dn ﬂg{),33@ 504 (1) 2H),
i n_net hano sat. aq 00 L), and 20

7.00- W(mé@l‘ll) ‘é~%§ i?)e@&sg'@dlgﬁb -10:08 @dl% 70C over ni ght

in a sealed vial. The reaction was cooled, filtered,

and purified by reversemlaﬁﬁﬁeglﬁc to give the desi red :
&roduct Yield 5.0 . 498. 3

( M H
SN d@yclm(wcvmybamnemelmj -bll)ih@(yl-—"lylserl(arﬁloyl}-

1 H) asﬂ'g’oﬂdlgg lcgﬁr%hc %cf?ﬁl‘)&lﬁggﬁg} 8@&%%03121% 33 1556
Cycl@r@mne@arbgmhclm 3-brceao mbzyhfmslﬁ) 8.50-8.59 (m

1H), 10.06-10.13 25 (s, 1H). Exanple 312

( Q-erpe—be@damme hydrochlonde (437.3 mg, 2.0 mmol) was dissolved in

d1ch191ro?rpc%ﬁl)a%%r(? e )AL RINA Sé)l&g[enzy co%'lé/d AP A 1684 6 ?.U 89

car ox fIc aci ester (Conpound 6312
mmoD)- W&t&madﬂqdhm@ﬂprm@m war Binydd 08 don 2loniggtesyOlhen

2007/ 070556 . P S 7 h
cyclopfirangeaaiony! chrR g PREO L. 2 imph Fad RPN S5 te REldwas
stirredit 6°Clfar<0l nititdsn Tieokhaioneihqeachddwith)digilkbdsvater, eud the

at anbi ent t erature for 5 mnu
solvegls T aRrapgYahi hE Cabins o2 isteisetjued R (10D anc
purificd®y reaské plﬁhs‘éﬂ-SPLGttm ghedhatesirddi produdtenper at ur e

overnight. The reaction was filtered, and the sol vent

(S)-z\t\g&[gﬁy neJMoﬁysuhima)gmangtlpbq)mgl-sqdcmm@d}-
% and purifi eid's&( reverég ﬁgase HPLC to
y"@l'@'é‘et]h%a‘"d’eﬂ eacig smpy] estpr(Comppynd 831 v | ¢ aci d
?enzs)é %it(o (§)-g~%g—p(gé{,]§ 3631?.’%)?@[}/1?[[)13&1% cﬁoxa%orolan-Z-yl)—

phenPicaRARRYALARTAtdiho- IJcQIbo hc a01d benzyl ester (74 mg, 0.16 mmol),
phenylcarbanoyll rroli |ne -carboxylic¢c acid ben{¥l
cyclapsepanegay O)fﬁglc qqu_g ) engy 1de (41.7 mg, 0.16 mmol)
I
Pd[Pm Ff&“?g&%ﬁ[d\lzﬁ%%ﬁg n?ﬁi%&rgﬁ‘%@hﬁm,]m (?at”ﬂq 80d AL), and
DMEw@tonadmwa(szlegassed mﬂ@@ﬁeq safo° Caqvemxg{f}olrLf} seamdw@tvﬂhe reaction

was 350, ol and BAAABE 0y AU ISRISE e T RN il
Ylelcp6|10| thi SdSb¥98. a(MﬁﬁpHéWWSO -dp) vé (itpine) UBS-0r B(m, 4H), 1.50-

160 Pt SEABHY B 0705 30 i Py P> et oy 37 (. 31D,

4.852109 (m, LY 6270054 (m, 12H), 7.63-780 (m, 1H), 8.50-8.59 (m, 1H), 10.06-10.13
(s, 1H). '

Example 312
(S)-2-(3'-Cyclopropylcarbamoylmethyl-biphenyl-3-ylcarbamoyl)-pyrrolidine-1-
carboxylic acid benzyl ester (Compound 6312)
2-(3-Bromo-phenyl)-N-cyclopropyl-acetamide

97



10

15

20

25

30

(m 3H), 2.10-2.30 (m 1 H, 2.50-2.62 (m 1H),
3.34-3.54 (m 211), 4.28-4.38 (m _1H), 4.85-5.08 (m
WQ@R)07/0B596- 7. 55 (m 12H), 7.80-7.92 (m 1H), 8rOBUS2008047503

(m 1H), 10.05-10.12 (s, 1H). Biol ogi cal Exanples 20

Exanple 1. Anti-Hepatitis C Activity Conpounds can

exhibit anti-hepatitis C activity by inhibiting viral

and host cell targets required in the replication

cycle. A nunmber of assays have been published to

assgss these activiti en g%

é §§%'88 P?‘ﬁ'%ylg%e%" ac“? e3zis‘poegl glﬁd\}}lbﬁ us |§1: Cl(J)Igtzumg’29
mmol) wefd cﬁgdommdnldmmbﬁmmmn 5 ML) &nd731Bred88 ambivt tesspaesature for

5 mlnIZt!E:s ':['IQe%/ é}t@ﬁgwg}%y a%y?h%gg‘? @g’S ! §11‘r§§ %\r/qtssa%decp atnﬁrtfx@féactlon was

: stm*ed"ﬁ B%lﬁérﬁ%‘mper%ﬁué ¥might5 Thd 98Rioh @lflmfﬂtere&i, and the solvent was

Bi 0. em, 274:10807-10815, 1999 d Shl
removgq:l Thg repfiting Bixtarecpas reﬂysgolygﬂy@%%gﬁ é@?m{.@ gf:{i‘ ggﬁeverse
phase@ﬁf@dt&ﬁg,glt#‘ e bédh8d pdaddiiuh- | ucubi neo- ET) was used for

screeni conpounds of the 30 present invention

9 pdie etdlidihed -
(S)'zgﬁ Cittiaé‘ﬁ{w 8 V\o"”go 07/ % A s e ‘6’?%’83 h
carboxylin stischenryhester G@omppané&f" # s har bor i ng a

| 3391uc- ubi -neo/ NS3-3' | ET; replicaon with gnaiéas
| dcsdlation ef (Di[A-(4.-hSretstipmehyiid Spheiaheolin,

phen &ﬁbpr o?lg h/ﬁjoﬂdﬂl@dl WX%;IRE&IC‘ BEh242 BsthiSGr45Be, 0.16 mmol), 2-(3-

containing the cell culture adapt

brommmhamylmcyﬁqmogﬂuacem@g T3 Rrear T paelbge PAP@R)L (143

mg, 7%1,9‘1 %dsﬁ Dbl $hER). NIRRT SRERY SIUELE), %%%MFM@O uL) was

degasﬁdlhr&l‘rhﬁﬁed 18eT0°Ci dviermigiftli 0 sehlgdmigl/ cheépamwovaﬁ coetrd., filtered,
and pglg@n%é{y Irg';'(eﬁge;) P e gﬂ’tL\g 8 Wf’ Fl?e &ésh 8 2?%1%%%@% 498.2

aval roug

(M+}F*§CHNNMRI (m«lsﬁect6§+ecs m)wn-o.zmen 2}®L Dézvﬁaﬁ@(lpl Z\th 74-2.00

0 x104 cel | I t h
o oSy 08 Sl STaell D 1he 8 bell Plohep.gti, o,
4.85-88 '(HQ%H]?T@% ﬁf‘ﬁPﬁOm@}JﬁOEo yep g deg 8,058t Iseng alH)s 1005-10.12

i'revé 10 a final concentration of 5 or 50 M
(s, IHuci ferase activity were nmeasured 48-72 hours |ater
by adding a lysis buffer and the substrate (Catal og

nunber G o-1ysis buf fgol @ﬁ]ﬁ;ﬂﬁg eBright - GI o
| uci ferase system E2620 Pronega, d| son, Cells

shoul d not be Hrempleds I%ﬁtﬂ‘mﬂmﬁg‘:ﬁﬁ’é‘v say Per cent
| ”Eb E g{?&k &h é’xﬁfﬂlﬂ é}ﬁ‘f-h&ﬁn\f\@% RRtifyas inRibidg/eirdland Gost cell

contr Under he sane condition,

targetswbquwd dn the mphw@n@m}f@ v asmpbss ofl sssaes hevgibier Pylishgd to
assesg 2‘5968 | Jt fLer al L rarl ﬁ?egﬁm thF a-gegségﬂ&@ossciﬁémaf HEWevirus in

antiviral activities
cultusé wﬂléaloﬁﬂtln@Sol’ammtcNtb i 53 %LBTicMblce st ¢lo Hevigorfstays have been
reporte% in Ferrari et al. J. of Vir., 73:1649-1654, 1999; Ishii et al. , Hepatology,
29:1227-1235, 1999; Lohmann ef al. , J. of Bio. Chem., 274:10807-10815, 1999; and

Yamashita et al. , J. of Bio. Chem., 273:15479-15486, 1998.

Replicoh 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
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and TC50. For these determ nations, 10 concentrations
of each conpound were used. Concentrations for test
weowpouwsss typically span a range of 500 fol d. PCTZES20861047503

TC50 values were calculated by fitting % inhibition

at each concentration (I) to the follow ng 20

equation: %inhibition = 100%[1 + 10(log 1C50 - |og

p)) * b] where b is Hll's coefficient. Preferably,

when tested at 10 M the conmpounds of this invention

wll exhibit a % inhibition values of east 25%
transfegter WitheRNAdransapply harhpringiq 1@@#}%@1:7590@2%3 éf/% ¢ rqnlicop with

fireflydacipdiie-ENRTRIE ﬁe&ﬁyé){ﬁ %hb&iﬂ{ob@ﬂsﬁﬁsy %&&I %z%télﬁ $hd EMCV-IRES

concentration of M accor di ngi ove e atl on
drivenalNE€3 stibpwlybedtom. comng e oplingy blrgadmws mRutaiaens

o SRR At G T L5 vy

DMERD 6ipslaménted60ids 1 0%, feal c68guas 220M Gbaamps, Benicidlin (100

o b5 s an 33 S S, 08 w080 s
(“Geneticin™). They were all available through Life Technologies (Eethesda, MD). The
cells were piatcd 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 too
confluent during the assay. Percent inhibition of replication was plotted relative to no
compound control. Under the same condition, cytotoxicity of the compounds was
determined using cell proliferation reagent, ‘WS'T-l(Roche, Germany). The compounds
showing antiviral activities, but no significant cytotoxicities were chosen to determine ICsp
and TCsp. For these cieterminations, 10 concenfrations of each compound were used.
Concentrations for test compounds typically span a range of 500 fold. ICspand TCso
values were calculated by fitting % inhibition at each concentration (D) to the following

equation:
% inhibition = 100%/[1 + 10081650~ le ©)* b1
where b is Hill’s coefficient.
Preferably, when tested at 10 uM, the compounds of this invention will exhibit a %

inhibition values of at least 25% and more preferably a % inhibition values of at least
50%. |

Examples of %inhibition values at a test concentration of 10 pM according to the

above equation are shown below.

Compound %inhib at 10 uM
6001 87.85
6002 2.69
6003 1.21
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6024 98.09 6025 5.45 6026 98.72 6027 98.13 6028

75.00 6029 3.08 6030 42.24 6031 28.61 6032 44.53
woeeB3/0As526 6034 26. 70 6035 42.55 6036 22. 89PCBOS2006/047503

8.60 6038 9.34 6039 33.82 6043 93.93 6044 73.19

6045 15.67 6047 1.38 6048 36.85 6051 68.76 6052

48. 32 6053 93.27 6054 97.67 6055 40.92 6056 80.82

6057 61.71 6082 97.36 100 WD 2007/070556

PCT/ US2006/ 047503 6083 93. 79 6084 3. 35

6004 ‘ 2.08
6005 3.63
6006 70.05
6007 ' 93.41
6008 79.77
6009 83.29
6010 98.61
6011 99.72
6012 44.49
6013 32.48
6014 99.60
6019 10.47
6020 99.86
6021 56.10
6022 87.35
6023 75.41
6024 98.09
6025 345
6026 98.72
6027 98.13
6028 75.00
6029 3.08
6030 42.24
6031 ’ 28.61
6032 44.53
6033 8.26
6034 . 26.70
6035 42.55
6036 22.89
6037 8.60
6038 9.34 .
6039 33.82
6043 93.93
6044 73.19
6045 15.67
6047 1.38
6048 - ~_36.85
6051 68.76
6052 48.32
6053 93.27
6054 97.67
6055 40.92
6056 80.82
6057 61.71
6082 97.36

100



6085 39.68 6086 89.94 6087 78.91 6088 99.88 6089
76.43 6090 59.57 6091 97.73 6092 95.31 6093 98. 07

wWoeB4/0AB582 6095 .

61. 61 6096 53. 32

6097 99P@BUSHBO147503

99.06 6302 12.16 6304 70.36 6305 88.24 6307 32.32
6308 56.21 6309 99.76 6310 78.41 6311 94.22- 6312
68. 63 Formnul ati on Exanples The follow ng are

representative pharmaceuti cal

a conpound of the present invention.

Tabl et for
m xed inti
tabl ets. |
of the inv
sodi um 25

formul ati ons contai ni ng

5 Exanple 1:

ul at 1 ogpg3z The Tolf ow ng ongoedi ents are
et e’y @og4Pr €ssed| Tnto Si3My e scor ed
greol eIy SIant | vy per t a% gk, Nyg Lorrpound
ntTon 46\6!861,()[ nstarchr—56 S%char met]l ose
6087 78.91
6088 99.88
6089 76.43
6090 59.57
6091 97.73
6092 95.31
6093 98.07
6094 98.82
6095 . 61.61
6096 53.32
6097 99.85
6301 99.06
6302 12.16
6304 70.36
6305 88.24
6307 32.32
6308 56.21
6309 99.76
6310 78.41
6311 94.22.
6312 68.63

Formulation Examples

The following are representative pharmaceutical formulations containing a

compound of the present invention.

Example 1: Tablet formulation

The following ingredients are mixed intimately and pressed into single scored

tablets.

Ingredient Quantity per tablet, mg
Compound of the invention 400

Cornstarch 50

Croscarmellose sodium 25

Lactose 120

Magnesium stearate 5
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Lactose 120 Magnesium stearate 5 101 WO 2007/ 070556
PCT/ US2006/ 047503 Exanple 2: Capsule fornmulati on The

wo edozomseg | ngredi ents are m xed intinmately anecT/osmeeo47503

into a hard-shell gelatin capsule. |ngredient

Quantity per tablet, m Conpound of the invention 200

Lact ose, spray-dried 148 Magnesium stearate 2 5

Exanpl e 3: Suspension formrul ati on The fol |l ow ng

ingredients are mxed to forma suspension for ora

adm ni stration .S.y =, SUffiGient unt). I ngredient

Anpunt Cbnpoundé%hnqqﬁQT 3%%§?§H“Tf °Buaric acid

0. Thedoll@oitigingredicons ate raix8d indrhingly giddbadedlinida BardR¥hRIl gelatin
paraben 0.05 g G anulated sugar 25.0 Sorbitol

I
“@PSU0% sol ution) 13.0 g Veegum K (Vanderbilt Co.) 1.0 g

flavoring 0.035 nL <colorings. 0.5 ng distilled water
g.s. tez3100—pt—30FExanple—4—tnjectable formilation .
The f ol 1B&rGdent _' Lxed |t QUARGH per tablet, mg
i nj ect alftampaynghatdke imyentiomgr edj ent |Q¥hti per tablet,
my Conpaaiede.dprayhdriedvent i on 0.2 ng-PB ng sodi um

acet at ¢ Magrfesiunsstearieon, 0.4 M 2.0 HC 1IN or NaOH

(IN) .s. to suitable pH
Example 3: Suspension formulation

The following ingredients are mixed to form a suspension for oral administration

(g.s. = sufficient amount).

Ingredient Amount
Compound of the invention 1.0g
Fumaric acid 05¢g
Sodium chloride 20g
Methyl paraben 0.15 g
Propyl paraben 0.05g
Granulated sugar 250g
Sorbitol (70% solution) 13.0g
Veegum K (Vanderbilt Co.) 1.0g
flavoring 0.035 mL
colorings 0.5 mg
distilled water g.s. to 100 mL

Example 4: Injectable formulation

The following ingredients are mixed to form an injectable formulation.

Ingredient Quantity per tablet, mg
Compound of the invention 0.2 mg-20 mg

sodium acetate buffer solution, 0.4 M 2.0 mL

HCI (IN) or NaOH (1N) g.s. to suitable pH

water (distilled, sterile) q.s. to 20 mL,

Example 5: Suppository formulation

A suppository of total weight 2.5 g is prepared by mixing the compound of the

15

invention with Witepsol® H-15 (triglycerides of saturated vegetable fétty acid;

Riches-Nelson, Inc., New York), and has the following composition:
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water (distilled, sterile) g.s. to 20 nL Exanple 5:
Suppository formul ation A suppository of total weight

wWQ 287070586 prepared by m xi ng the conpound of tPET/USH06/047503
invention with Wtepsol (r) H15 (triglycerides of
saturated vegetable fatty acid; Riches-Nelson, Inc.,
New York), and has the follow ng conposition: 102 WO
2007/ 070556 PCT/ US2006/ 047503 Ingredient Quantity per
tabl et, ng Conmpound of the invention 500 ng Wte

e 2 B Y

sol (r)H-t5-batance—103—Wo-2007/ 07088 ity per tablet
PCT/UJ2ﬁ5E%ﬂﬂ%SQS——¥ha+f+€~4#4ﬁ4ﬁa}—%%h—grgﬁgtoﬁpouhggi-
of For1EﬂEﬁﬁﬁﬂ%giﬁahgiﬂﬁﬁéBﬂguymEL t aut DHBPE of

phar cWiitepsod II§;15ar~r~plnt able salt thedlage p 1 (R2)-rrd
All -w(Y)YP5 RL (I) wherein: Ais a 6-nenbered
aromatic ring wherein 1 to 3 ring carbon atons are
optionally replaced by nitrogen, wherein each
nitrogen is optionally oxidized, and wherein A may be
10 optionally fused to a 5 or 6 nenbered aryl,
substituted aryl, heteroaryl, substituted heteroaryl,
het erocycl e, or substituted heterocycle to forma 9 or
10 menbered bicyclic ring; each R2 is independently
sel ected fromthe group consisting of alkyl,
substituted alkyl, alkenyl, substituted al kenyl,

al kynyl , substituted al kynyl, al koxy, substituted

al koxy, 15 acyl, acylam no, acyl oxy, am no,
substituted am no, am nocarbonyl, am not hi ocarbonyl,
ar ni nocar bonyl am no, am not hi ocar bonyl am no,

am nocar bonyl oxy, am nosul fonyl, am nosul f onyl oxy,
am nosul fonyl am no, am di no, aryl, substituted aryl,
aryl oxy, substituted aryloxy, arylthio, substituted
aryl thi o, carboxyl, carboxyl ester, (carboxyl
ester)am no, (carboxyl ester)oxy, cyano, cycloal kyl,
substituted cycl oal kyl, cycl oal kyl oxy, 20 substituted
cycl oal kyl oxy,, cycloal kylthi o, substituted

cycl oal kyl t hi o, cycl oal kenyl, substituted
cycl oal kenyl, cycl oal kenyl oxy, substituted

cycl oal kenyl oxy, cycl oal kenyl t hi o,
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substituted cycl oal kenyl t hi o, guani di no, substituted
guani di no, hal o, hydroxy, heteroaryl, substituted
whedoenoaEse/| , het eroaryl oxy, substituted heter oBCTUS2006/047503

heteroarylthio, substituted heteroarylthio,

het erocyclic, substituted heterocyclic,

het erocycl yl oxy, substituted 25 heterocyclyl oxy,

het erocycl yl thi o, substituted heterocyclylthio, nitro,

SBH, substituted sulfonyl, substituted sul fonyl oxy,

le. thiol, alkylthio, substituted alkylthio, and

“ﬂmt%éﬂ93@§ﬁ% rein RB is selected fromthe group consisting

of aryl, substituted aryI heteroaryl ‘substituted

het ero ry het subst d .

nEt or oy RrTRAEE R BT st B et P g pharmaceuticall
acceptablesah atidresf IS selected fromthe group consisting of

a bond, -0-, -S, -CH2-, 104 WO 2007/ 070556

PCT/ US2006/ 047503 - CH2CHp-, -O-, -C9)-,

-NHC(O) -, -C(O NH, ~SQ N\Iﬁg@ OQCH2 - OCH2-,
- CH2CH2NHC( O) - (R @ HC( ) HN:C(CI—BCHZCI:O)
-NHSO2-, =CH, -NHSQO 9, -NHE(.O) O -

spirocycl oal kyl, -C(O CH2S-, and . -C(O o provi ded
t{akreten L is =CH, R3 is heterocyclic or substituted
heterocyclic; 5 msl,2,0r3; Ris selected fromthe
group consisting of hydrogen, alkyl, substituted

alkyly, 6-nﬁ:}iﬂ4e9§i ﬁﬁlnatl@ 9&&%&&1“%@1’1{% ch@8h l&)’clms Q}e'oiatlonally

strai ght ain Cl-Co yl ene or het er oal kyl ene
replacedh Hy hifrogsna whesin paghbitregery isogtighally wlémdwndmhmw may be

Vv
omton{i 852 b Fiks Hlenti iy Bty 51 AEIE, Bt
heterogryd ietaronyélss ¢ITB}]1bSIﬁtut€d| hﬂermw}e tw@rm>ey9 onhQ memtessd bicpclic
is 0, 1, or 2; Zis sel ected fromthe group consisting

ring; of C(O, CS), and -SM2-; 15 R is selected fromthe
geaubR mriﬁdqiemdgxtqf setiteibfromithe grdupt c&nhsmnhg of akklyk shibstituted

iy, e Wi R o BUP S B EAHY flhgpe atkor,

acyl, a’ﬂyl@@iﬁ)ﬁo, Y0 Mmifd, WuBdtht eyl amifdy dnsinocdzb@6P] amimtocarbonyl,

OCH2R a; and Rh _.i.s sel ected fron1th consi st.in
wmnoeerbeyxllaaammmmgt}a%%rbw 180 cHBHIOEH O%Yﬁ"é‘ge%lfvé‘lﬂ %nyg

aminosHISEy 161, %%1hs§ﬁf&@yaﬁﬁ1hs arﬁifd&ﬁ aBbSYstitthedlargl, )ékymx

het eroaryl, and substituted (5 eteroaryl provi d d

substifuie anyiasy. mlﬁncpwehwwted/angﬂm caghx yGaEb Y1 £$teh (obpy!
ester)Aino(APEs EsteBtxy RELES, AG¥ iyl AGb &Gkl dteyeidatiGh WyRi flyloxy,
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

heteroarylthio, heterocyclic, substituted heterocyclic, heterocyclyloxy, substituted

heterocyclyloxy, heterocyclylthio, substituted heterocyclylthio, nitro, SO3H, 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,-,
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N R2, NA'S wherein R2 and R3 are as defined in WO
2004/ 014313 and WD 2004/ 014852; and 25 provided that
w0 b@7omspound i s not PCT/US2006/047503

2- ( 3- Met hyl phenyl car banmoyl - pyrrol i di ne-1-carboxylic

acid benzyl ester;

2- (4-1 odo- phenyl car banoyl ) - pyrrolidi ne-1-carboxylic

aci d benzyl ester;

2- (2, 4- D net hyl - phenyl car banoyl ) - pyrrol i di ne-1- car boxy
oot S St oS ARV BRI %8B, somrr. soncr

-0(:}%1 (% Icg} gﬁi@tb)- J@%\d}ﬁ@f}b@@ﬁﬁr N}mlr:C@cn@ctrzgmd)owasoz-

este

—CH-Z-NHQ@DG%% eNﬂQ{@r)E&hGW)- sirpepclogkyb|-CPHetrS+ andox
ook PR BTNt )t Py ri R et
amaxy)2,0rdci d benzyl ester
2 S Thg BRSO SRkRER x% by o B0 1T QltsAbRGs dikh,
cydogm@Sahbkbyhnh&ﬂybenhh@mpyl) 5- oxo- pyrrol i di ne- 1- car box

|
N R o T E T
memQéi‘}éJi h‘i@xg&@i'tlﬂvtkﬁﬁlzw ester;
ge\?(??)ﬂ \Eg?e:]gyl %[Ibgrnggel o ‘yr I isdélqe_ e otki'x \tﬂ' J\/Cora\g’J isN;

4- iy eriiehly ¥BleBRYrdd BltVEr6ap Banssting (BHal®)ldxd] RRtrbxy, and
carboxylic acid benzyl ester; -

alkoxg; Hydr oxy- 2- ( 2- met hoxy- phenyl car banmoyl ) - pyrrol i di ne- 1-

| Lf2acid benzyl ester;
Zaéggéwbkneihyl phenylcarbanoyl) hydr oxy- %yrrolldlne

- | Z gsdbentsd fronaﬂ;lc@rourscmwﬁyg oﬁﬂ(@D (S), and
4- gydsrs%i(e\é 'tﬂgg %Jpr%hgﬁﬁxilé)gﬁﬁ}ﬁ rﬁagmka afihd, alidyd

car

arylalk)(l %th@ﬂwlp:hmsytutm tpechanlky)l; mh)sdbsi)tytepmlohmrwh subgtituted

yl ac benz est la
heterggw,(ﬂl%ggy, 9fx3f &4 aB‘t%Xy‘lﬂ ’5%%23913 YT ((HC%% ¢-car
bOR‘V’l ik 6elagted fhﬁﬂﬂﬂw greﬁp 66n51stmg of cycloalkyl, substituted cycloalkyl,
- 2-{4-[ (Fur.an car bon m qar banoyl
heteror s SYOERHED] k%erftcya SRl REE T SRABBDY dhis e
hetex%an{ﬁ [ (Pyridin-2-yl net hyI ) - sul fanmoyl ] - phenyl car banoyl }
grrorv?clléddtlhgtew{ler; gxalg ?)gég/)lll \9 is CH, and W is N, then R? is not a substituted

heterocycle having the structure

wherein R, and Rj are as defined in WO 2004/014313 and WO 2004/014852; and
provided that the compound is not
2-(3-Methylphenylcarbamoyl-pyrrolidine-1-carboxylic acid benzyl ester;
2-(4-Iodo-phenylcarbamoyl)—pyrrolidine—l—carboxylic acid benzyl ester;
2-(2,4-Dimethyl-phenylcérbamoyl)-pyrrolidine-1-carboxylic acid benzyl ester;
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acid benzyl ester; . 25

2- (4- Phenoxy- phenyl car banoyl ) - pyrrolidi ne-I-carboxylic
wa@eiodosseyl ester; PCT/US2006/047503

2- (4- Met hoxycar bonyl - phenyl car banoyl ) - pyrrol i di ne-1-ca

rboxylic acid benzyl ester;

2-[3-(2-1sopropyl -5-net hyl - phenoxy) - 5- ni t ro- phenyl carb

anoyl ]-pyrrolidine- | - carboxylic acid benzyl ester;

%4- dr oxy- 3- (5- et hyl - benzooxazol - 2-yl ) - phenyl car ba
5 mé}xlmhﬁ@zlparba@@wbcnmql@%s‘cmaﬁpﬁ’w agigh hepzyl ester;

(% weﬁl?}g%x/ }@%&g@:ﬁ&%ﬁ 00 oo(fgcgg 21 carboxyhc ac1dI I(J:earllrzgl ester;

mAH(3, 4153AmetlmlmhﬂeylbanbamwboScykomyaf@hdlrbelnzgn oxgheacid penzyl
[ 3- (4- Fl uor-o- phenyl sul fanyl ) - 5- ni t r o- phenyl car banoyl ] -
’pyrrolidine- | -carboxylic acid benzyl ester; 5

Behr 3 b-IHaeshy fphe By lcaibamoyhehrpkd-phrroBdinselprapoxyliQacid benzyl
oxoet hyl) sul fanoyl ) phenyl car banoyl ) pyrrolidi ne- |

- car boxyl ate; Benzyl 2-(4-(decahydroqui noline-|

- CR(HdMuthylphatydabarheyipshoxpymoblidihed ~cerbaatioaxid byl ester;

Be . L
38@-M%x%wmm@ﬂkémamﬂwﬁwﬂmwF RE1d fenzyl ester;
- @U&@Xybﬂérgrlcarﬂeﬁn&ﬁli}iﬁohdme-l carboxyhc acid benzyl ester;
fof gyglr'rcl)xr;’g% z‘lk glfeztlcl)(l))lcyrlphen%/llga%ggmy -pyrIT py{mrh%u ld Icar}:golcylgcaa{clé) benzyl
ester;2- (2, 4-di ami noqw nazol i n- 6-yl car banoyl ) pyrrolidine- |
- car boxyl ate; or
t eH{yEmw-%(fe@%h@fymhwmmwlbﬁmow@srlbaﬁbwylpsyw% benzyl
ester] | di ne-1-carboxylate. 2. A conpound of claim1l
Wherein A is phenyl. 3. A conpound of claim 1 wherein
atZ—K%éﬁlnmﬂwlcﬁhemlca@aR@yD -4-hydgxa-pysralidigolnedrbpylic acid
I 1 wherein R is hydrogen. 5. A conpound of claim
benz)?ll v\#gr ein Tis selected fromthe group consisting of
- CHElydrex@H-R2-CHiedo-2 O3y Ry |carliHASOHRy rrobdige- 1 -carboxylic acid
benzvl A8 CH2CH2-. 6. A conpound of claim5 wherein Rl is
CZY "¢t ed fromthe group consisting of am no,
S ubg4-Broimecb ey karbaaldyy)-4-hgdidxgHprtaliditee |- @atboxlylic acid benzyl
substituted cycl oal kyl, aryl, 20 substituted aryl,
ester Thet eroaryl, substitut ed heteroaryl, al koxy, aryl oxy,

-Hyﬁftg(yal Y424 nylcarbatn SANPOHOEdIAE- ICJ:zﬁde\SI)illcVﬂ%@d deﬁkyVe$t6r

ester;

ester

d W A d of cl 1 wh
O T - S o B et i
benzyl ester;

2-{4-[(Pyridin-2-ylmethyl)-sulfamoyl]-phenylcarbamoyl}-pyrrolidine-1-carboxylic
acid benzyl ester; .

2-(4-Phenoxy-phenylcarbamoyl)-pyrrolidine-1-carboxylic acid benzyl ester;

2-(4-Methoxycarbonyl-phenylcarbamoyl)-pyrrolidine—1-cérboxylic acid benzyl
ester;

2-[3-(2-Isopropyl-5-methyl-phenoxy)-S-nitro-phenylcarbamoyl]-pyrrolidine-1-
carboxylic acid benzyl ester; '

2-[4-Hydroxy-3-(5-methyl-benzooxazol-2-yl)-phenylcarbamoyl]-pyrrolidine-1-

carboxylic acid benzyl ester;
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10. A compound of claim 1l wherein Rl is aryl al koxy. 25

11. A compound of claiml1l of Fornmula (11) or a
wGer@renissoner, tautonmer, or a pharnaceuti cal | BCT/US2006/047503

acceptable salt thereof 107 WO 2007/ 070556

PCT/ US2006/ 047503 QL-@2 R (Y)p 2 N (R)m/ OO. R

(') wherein: R R, R2, Y, p, and in are previously

defined; at |least one of R2 is R3-L- wherein R3 i's
"selected fromthe group consi sting of aryl,

e B R e o “etyifh Sidlidine.1-
carbosi@fi¢ acid beazgiester;n t he R3 L- orientation, is selected
i Og E‘P EIL%( Benyclw_f -pﬁen_y&ad’ywyl]-pig%_glifli_ngﬂz-éérboxylic

acid b%%N‘bster’ NHSO2- —CH - NHC( O a2C(O -, and
-%O)CHZO_,@pr that when L is —CH- R3is
hdtezgk By @r"fﬁﬁ@é’hﬁﬁﬂ) DG BOBFPOFELZ-c; and 10 one

oxoetﬁ?l)Qﬂfé}ﬁm@pﬂeﬁylcgﬂaamo%)pyrrgﬁ@qe'a -caﬁﬁg ate; - AO-, CHy,

t he” ot her ? . prow ded
t H3gnzRp21(4-(denahsdrogpinolingt e@prh@ué)nb@wllc@rbnmwﬁgmﬁbdme-l-
carbc&g{a ture R3" " NR2,N---~ S wherein R and R3 are
éfined in WO 2004/ 014313 and WO 2004/ 014852; and
1 Barayy 2 42 dmebuixytérbonylpenytbai tammgtl) pyrrolidine-1-carboxylate;

2 e Y SN IR M S bl LR ot
2- Béhﬂybﬂq2,t4hdiamhrmi]uhmxoLxh)&;dyaﬁbahog*l)pmbhmaeheo@tbéxylate; or
t
teﬂ-@?x'% o %Zdﬁ@?ﬁ%ﬂgwﬁéﬂw G PYIRFlising 1RtP¥ gt oy

28215 Dy RP BRERLapbEY  BIF 1 i me- 1- car boxy

225

24w %eig@%ﬁ?w@ A5 9PF B RAIB - car box

y"{g B oBTHO of S L whersin Rois BYEIO8 My r of i dine- |

- ear bOX}Q éo?np%%!n o?%paﬂ{xu wherein T is selected from the group consisting of

-CHz-, -CH2CHz-, -CH,CH,CHy-, -CH2SCHz-, and -CH>CH2CH>CHy-.

6. A compound of claim 5 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.

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)-. |

iO. A compound of claim 1 ‘wherein R! is arylalkoxy.

11. A compound of claim 1 of Formula (ID) or a stereocisomer, tautomer, or a

pharmaceutically acceptable salt thereof
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ester;

2-(2,5-D net hyl - phenyl car banoyl ) - 5- oxo-pyrrolidine-I-c
w@ewenylss€ aci d benzyl ester; 25 PCT/US2006/047503

2- ( 3- Met hyl phenyl car banmoyl ) - 5- oxo- pyrrol i di ne-I - car box

ylic acid benzyl ester; 108 WO 2007/ 070556

PCT/ US2006/ 047503

2- (4- Met hoxy- phenyl car banmoyl ) - 5- oxo- pyrroli di ne-1-carb

oxylic acid benzyl ester;

2- Ox0- 5- phenyl car banoyl - py&rollg4gﬁ I-carboxyllc acid

benzyl ester;

4- Hydr oxy- 2- ( 4- qgégggzizgéﬂ gaﬁnyl) pyrrolidine-I-

carboxylic aci (R ste &%a

4- Hydr oxy- 2- ( 2- met ho henytc oyl ) - Hyrrolldlne 1-

carboxylic acid benzyl ester; (

2vher&inD net hyl - phenylcarbannyl) 4- hydr oxy- pyrrolidine

-l -cgrhexylic Cld benzyl ter;
}ﬁ»lj?g gx ¥ |“66¥5’ I’Zeﬁ’@Pﬁl)’ e@l‘u‘éﬁyl car banoyl ) -pyrrolid

| B@léast&ﬁfehﬁ?&z' ik R30I Wherdfh RENRZE ecRABIm the group consisting of aryl,
- Br ono- phenylcarbannyl)-4 hydroxy-pyrrolidine- 1

substmggqi B{ﬂwqt@-owi,d;ub@ﬁgggd hegerpagyl, heterocyclic, and substituted
hetenﬁ:ylib{g T, %’eﬁﬂed H&@npi'ﬂeiﬂ¥ h@%—mﬂt%np% SRt PSin Ins Bloup

y ic acid enz ester;

COHS@U’{g@f[?(tPQI\darQZ @arGHnyl C(QI r(S)p Y| DBy 1 G 0-SO2-, -

di b
SO A O A A o e
=CH-, B IsrhﬁlteprdcjmémIorsubsthowyllhetgroewﬂid oehzyl ester;

%é‘éu%g %;enz Vs g(gt egl Cgtéfl_”!g’(a)z_pyé@| I(‘,jII-IQeo 1C£1a 8)\‘(.1)( other of
Q‘orzzod(ﬂﬁghoxycarbonyl phenylcarbannyl)-pyrrol|d|ne-1-ca

rboxylic.a 'Q.b zyl ester; 2- [3.

PROYided By i R ARSI PR PYiBE HReIERF baroy
I] -pyrrolldlne- - carboxyI|R3a0|d benzyl ester;
2- [ 4- Hydr oxy- 3- (5 met hyl - benzq@xazol 2-yl) - phenylcarba

nmoyl ] - pyrrolidine-I- car é% acid benzyl ester; 25
2- [ 3- Hydr oxy- 4- ( 5- net hyl - azol - 2-yl) - phenylcarba

noyl ] -pyrrolidine-I - carh ic aci d benzyl ester;
2-[3-(4-FIuoro-phenylsulﬁhnyl - 5-ni t r o- phenyl car banoyl
]-pyrrolidine-I -carboxylic =

wherein R; and Rj are as defined in WO 2004/014313 and WO 2004/014852; and
provided that the compound is not
2-(3-Methylphenylcarbamoyl-pyrrolidine-1-carboxylic acid benzyl ester;
2-(4-lodo-phenylcarbamoyl)-pyrrolidine-1-carboxylic acid benzyl ester;
2-(2,4-Dimethyl-phenylcarbamoyl)-pyrrolidine-1-carboxylic acid benzyl ester;
2-(2,5-Dimethyl-phenylcarbamoyl)-pyrrolidine-1-carboxylic acid benzyl ester;
2—(4—Methyii)henylcarbamoyl)-5-oxo-pyfrolidipe-l-carbo'xylic acid benzyl ester;
2-(2,4—Dimethyl—phenylcarbamoyl)-5-oxo-pyrrolidine- 1-carboxylic acid benzyl

ester;

2~(2,5 —Dimethyl-pheﬁylcarbamoyl)—5 -0xo-pyrrolidine-1-carboxylic acid benzyl

ester; :

2-(3-Methylphenylcarbamoyl)-5 -oxo-pyrrolidine-1-carboxylic acid benzyl ester;
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acid benzyl ester; Benzyl 2-(4-(decahydroquinoli ne-
- car bonyl ) phenyl car banoyl ) pyrrol i di ne-1- 30
W@ a0boxss@t e; or Benzyl PCT/US2006/047503
2- (2- (et hoxycar bonyl ) phenyl car banmoyl ) pyrroli di ne-1-ca
rboxylate. 109 WD 2007/070556 PCT/ US2006/ 047503 12.
A conmpound of claim 11l wherein R3 is aryl, substituted
aryl, heteroaryl, or substituted heteroaryl and L is a
bond, -CH2-, -C(O-, -NH, or -SO2- attached to the
par a ositiqn of the phenyl ring.. . 13.
o Potdrdeth W&@Pﬁlcﬂrb@%lbéwoﬁﬁoﬂ@“}%l'§ﬁ%§f@ﬁﬁﬁ%‘&%f’z¥l ester;
5 wﬂﬁHm{ﬁ&xﬂ&%a‘i’l‘i&’l}ﬂaﬁnolﬂimea\l LamRAYnREadl behatireskl;
wher ei n is -CH2 i S substltutedo .
u ﬁsﬁmgqqutﬁ-@bn@@}@qyr@hp@y&qar@wy bpyrrolidine-1 -carboxyhc acid benzy!l
ester; napht hi m dazol -2-yl . 15. A conpound of claim 11l
'wherein L is a bond and R3 is aryl, substituted ary
h et-By darxy+2- (bm@tm@tphmwé@rm%dbmw@md&?é‘@pmdlqw benzyl
nmeta position of the phenyl ring. 10 16. A conpound
of claim1ll wherein Ris hydrogen. 17. A conpound of
c|2a(2y5-Demettel-ghanyl carbathoyt)ed -Gy dmmsl-pRRrodidmecHRarbbg ylig\acid
b ound of claim 17 wherein Rl is selected fromthe
enzyg consisting of amino, substituted am no, alkyl,
ar‘b‘H@in@é{lyﬂ—(i}’-ﬁ‘ddbaﬁ-kxyéthylspl’iBltyldaﬂi&d)}d)fijMﬁddyé-,l -aarodxylic acid
ubstituted aryl, heteroaryl, substituted heteroaryl,
ben2>§|%;z>y aryl oxy, and arylal koxy. 15 19. A conpound of
cl ArBidmylppesjBadhanosBS4- hS’ﬂ@xF?%)ylrﬁ)lﬂﬁieeDh@@o&yﬁméiheaenzyl
group consisting of nitro hydr oxy, indol-5-yl,
ester5, 6- di met hyl benzi mi dazol - 2-yl net hyl , |

-Hyaﬁ&?til@{ fodd- ﬂlén?ldéﬁ?&ﬁoyﬁ) BYyHBLdME-1 é’arwtwimdc)d PheRY boter;
phenyl 3-yloxy, 2,5- dinet hoxyphen I

oxy yri |n-
2, B4{dil PFO’E a@lrmmhﬁﬁﬂﬁ@}@@ﬁ@}}ypyrr ld(lae- -carboxylic acid

nz%[!?e fhy) phenyl suI fonyl ) phenyl oxy, thien-2- yI
met hoxyphenyl , 3- phenoxynet hgl phenyl ,

6- B SiitRyticin Gryimtetlysbewlfampxlicpbenyicay #Eﬁhl;}rpyrrohdme -1-carboxylic

t hoxyphenyl, 2-net hoxyphenyl,
acid éenr%{jﬁoxybenzot hi azol - 2- yl -NHC( O) -,

2 ﬁ{dﬂ)hemd)qo(g}pﬂwtmh‘barﬁoiﬂ)-@yﬁolidine-l-carboxylic acid benzyl ester;
o R SRRERS AR R PR i o

ester4 met hoxyphenyl 3- net hyI phenyl oxy,

geil _lZL‘I,I,’ '2%‘? %_ZI%LE)[ %mf?nﬁl?] @,ga?,g)gaﬁlxlémy%eanarbamoyl]-pyrrohdme 1- ‘

carbdkylietabid %&?Iééﬂétﬂ -SR-, 2,6 25
dlchloro hen

A e -rrﬁ%pfzehwr%ﬂ - phewdfiuherayilpygrolidine-1-

ester;

carbd??ytlﬂ&% YPheRY este; et hyl - 2, 6- di oxo-pi peridin-3-yl,
2-"chl or ophenyl ?CHZC(O)-, 4- ‘1
ne21{§+Pbrc§@m£r(ﬁ-r;%ﬂw,-bqulﬁ-nwanﬁ%é%m:W-rgﬂh,dme-1-

carb@yRR def BerlzyVéstéh O -, 4- et hyl am no-

2-[3 —(4-Fluoro-phénylsulfanyl)-5-nitro-phenylcarbamoyl] -pyrrolidine-1-carboxylic
acid benzyl ester; .

Benzyl 2-(4-(decahydroquinoline-1-carbonyl)phenylcarbamoyl)pyrrolidine-1-
carboxylate; or

Benzyl 2-(2-(methoxycarbonyl)phenylcarbamoyl)pyrrolidine-1-carboxylate.
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6-isopropylam no-[1, 3,5]-triazin-2-yl-NHSOQ2-, 4- net hyl p

yridin-2-yl-NHSQ2-, norpholin- 4-yl-C(O)-
whewzotdss@zol - 2-yl, nor phol i n-4-yl et hyl , PCT/US2006/047503

pyrrolidin-1-ylmethyl, 5-chloro 30 pyridin-3-yl oxy,

4-ni trophenyl oxy, quinazolin-4-ylam no,

nmor phol i n-4-yl -C(O CH2O-, 110 WD 2007/ 070556

PCT/ US2006/ 047503 pyri di n-4-yl, biphenyl,

5- cyano- benzi m dazol - 2-yl met hyl , pyridin- 4- yl, 5-tert-

bury| beazbnipdaadbf ﬂayh rhétvbl)drgeln R} is aryl, substltuted aryl, heteroaryl, or

substliﬁtga glg{‘)ebenzll cﬁg 20, P‘Hb% -{5&2 ég(P)—f hy) b amacg & lo the para

osititn Df th e'ﬂ 1 hegzi m dazol - 2-yl net hyl,
P furan dﬂ/l yC(O NH-,

2-1py1 i dXlcoRiHMHBER clafin 13 OB E B Bsriydrahhisl sabtitufedor
net hyl benzo[ d] oxazol - 2-yl ,
unsubstiggehphesehz o[ d] oxazol - 2-yl, 4-fl uorophenyl , 4-
am nonet hyl phenyl benzo[l 3]d|oxol -yI, 3. )
nalght haf&qmpoynd oficlgimdi myherfino pinéifa- and R” is substituted or
unsulggﬁm@@ Sé&ﬂufnﬁﬁ\ébp@%m Bt nalghtﬁﬁﬁt:lﬂollﬁ?rp P hen- 2- yl,
1-met hyl -indol -5-yl, 4-acetyl pheny - n|trophenyl

3-g9 noﬁ%ﬂiﬂow@bf@faﬁﬁ"l}l WhéHinh Wbmnd and R? is aryl, substituted
4- acet yl am nophe , 3 acetyl a

. m nophen
aryl, beterearyl nox:;u}aptltu;t tergawl attached to t}rxJe me?éz position of the phenyl ring.
2- oxo- 2, 3-di hydr o-i ndol - %@t 2, 3-di oxo-2,3- 10
d.#@droAuq@armonedeaaﬁdlzw e IGBYHBESh- 6-y1 . 20. A
co ound of claim 1 selected from Table,1

-eoi Adwemoupd of skwn, 16 ‘UPefﬁl%&rQTﬁ%Qt ?’é‘gﬂ yre CHz.

acceptable salt thereof. har maceut i cal

 colfposi Aicompavpg of slag 1 wh%rm?alg tseselegiadfrof g, gropp sonsisting
of amiino, Gbtitffed¥ting, 4IRGI aﬂ@akyp e&émam&f %ﬁﬁétﬁﬁ@te&@%lﬁ&lk?f aayx

conpound, stereoi somer,” tautomer, har maceut i cal
substitstedprlbhetemaryl, substinued Mtewloﬁbow, aeylaxmsanﬂ qrblaﬂ@

22. Use of a conpound, stereoisonmer, tautomer, or

phE?. mac Sutinrzduing of claimt Hpwhereipatileashene Bf intelentgd Gom the group

f
cons?sérrlg P?iégt%r %Izél%gh;c\%o%{g,l &1?&-&?[‘ Léf @fi;&iétﬁyﬁenﬁnn&%yo? Q‘@H‘Iethyl
naphtho§2,3+d]ahidandlel yinoethyls 3 rfptiérstlpphentyl), ehsnyloxy, Mndttb?-yéoxy, 2,5-
. irus, 20 4n the FIaV|V| | 23.
dimeligs RSt B os i L AP R AR R e O 7,
methipBhehylsulforypheayloxy, thiznt2-gh 3-121éthok’hphanye %phmoaymeﬂgflphenyl

oord oS ap B SRSk S S BR AR b Seepheny
T AT TR
tetralpydpod Do A uRE:2 ey sl iRy HEphiOy L
dlmeﬂ{&JK@héhyl HQﬁetmprenyﬂCy n@&ﬁﬁﬂb&ﬂ&loiﬂeﬁﬁhﬁ&&oliﬂ@lmethyl

t h
phewbﬁ%ﬁg{geﬁ%&é&%ﬂlﬂ% 4]oxa31azol 49rsnet tlplperldm- 1-y1-SO;-, 2,6- -

dichlorophenyl-NHC(O)-, (3-methyl-5-oxo-1-phenylpyrazol-4-ylidenemethyl, 4-
methoxyphenyl, 3-ethyl-2,6-dioxo-piperidin-3-yl, 2-chlorophenyl-NHC(O)CH,C(O)-, 4-
methylpiperazin-1-yl, morpholin-4-yl, piperidin-1-yl, piperidin-1-yl-C(O)-, 4-ethylamino-

6-isopropylamino-[1,3,5]-triazin-2-yl-NHS O5-, 4-methylpyridin-2-yl-NHSO;-, morpholin-
4-yl-C(O)-, benzothiazol-2-yl, morpholin-4-ylmethyl, pyrrolidin-1-ylmethyl, 5-chloro-
pyridin-3-yloxy, 4-nitrophenyloxy, quinazolin-4-ylamino, morpholin-4-yl-C(O)CH,O-,
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WD 2007/ 070556 PCT/ US2006/ 047503 26. The use of claim
24 wherein said agent active against hepatitis C virus
WO g007jomtses f eron. 27. A nethod for treating or PCT/US2006/047503

preventing a viral infection in a patient nediated at

| east in part by a virus in the Flaviviridae famly of

vi ruses which nethod conprises 5 adm nistering to the
patient a conpound, stereoisoner, tautomer, or

phar maceuti cally acceptable salt thereof of any one

to 20. .28.. The f. cla
pyridiu-i1. R} ir b denEed st e Y Y R G g 6T
butylﬂ)e_rhfz fhidag8)-2-gfnctiiie 5@bﬁ%eﬁbﬁmﬁ&a&bm%Zmleﬂlyﬁt,mhieﬂ@tlbﬂﬂlmldazol-
wth the admnistration of -a 10 thera eutlc

2-yImettrdcr-methydbanstmidszo by bsethyh o -diesthy se%lrrv@azgé 2 fgethyl,
ﬁuanlt@?laétéjm{ Covibyrifl-CBNHS! Qﬁ%&&@pﬂts-ﬁ{e@mﬂpﬂ&m &L n

ent "act’i ve agal nst i'tis Cvirus _is _an

meth}'lhhmm[glovia@ﬂ 2kﬂv5ﬁn@hﬁﬁ7§é§0[d Wyhé‘rﬁ%rophwl 4-
amm&%}h&@ﬁ&%%ﬁﬁgﬁ&%leﬁ gl naﬁmal@HterYl 4%‘6&6}?&@%&5}1&3@1 4-

I NOSI ne

metharenolftvdpieayk Sdadeydrtbipphase- yllS—Mhyl'-m?ﬂhJeSﬂét%@@Ptﬂphenyl 4-

o3RI 28k B A9 Bl 41 ©

acetyl}mﬁ'ﬂopmidlyl qhm@mkwnendoltlbyt @rexa-2 3rdihydro-indol-5-yl, 2,3-dioxo-2,3-
har ept a alt of claim21 having
d‘hy‘ng-sﬁwﬁ %519“? R%RP%V\W(Y)p Z RL (1) 20

t h th
7 ARG ”Eﬁpﬁogﬁgm {58 BREEe 7 ATAS DR Butomer,
ora a phaffbdeatidallyHRchptale salf thé€o? O Z,© R 112

21. A pharmaceutical composition comprising 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 20.

22. Use of a compound, stereoisomer, tautomer, or pharmaceutically acceptable
salt thereof of any one of claims 1 to 20 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.

23. The use of claim 22 wherein the viral infection is a hepatitis C viral
infection.
24. The use of claim 22 in combination with a therapeutically acceptable

amount of one or more agents active against hepatitis C virus.

25. The use of claim 24 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 NSSA protein, or inosine 5'-monophosphate
dehydrogenase.
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WD 2007/ 070556 PCT/ US2006/ 047503 in the presence of
an am de coupling reagent wherein A R R, R2, T, V,
wWa\200Z/070856 m and p are as defined in claiml;P@Erosiodeat7503

that when Ais phenyl, Vis CH and Wis N, then R2 is
not a substituted heterocycle having the structure R3
R2, NJ S 01 ~ 5 wherein R2 and R3 are as defined in

WO 2004/ 014313 and WD 2004/ 014852; and provi ded that

t he conpound is not

2- (3- Met hyl ph I b | - | idine- |, - [ .
a%é-d baRs %pep%fgqnl)én? %Lrl v?hrggin sgi)élrarg%ntl a‘.jcltir\]rg agamstc l%rp%’g%(lg C virus is

interfefor.4- 1 odo- phenyl car banoyl ) - pyrrol i di ne-1-carboxylic
acl d benzyl ester; 10

2942, 4A0nERlEbr RESHE Sarbashit ) Ay ittetbmBr 4 p&tdsnb eediated

I'1c acid benzyl ester; ) ) . .
at leaspin( parsbyp yiup yir thendayivéradastamyly) ofxjuset hichamethed cpgppyises
bd G ac 5’%}{-}1 und, stereoisomer, tautomer, or pharmaceuticall
admmﬁ%ﬂ%ﬁﬁ??p en?ﬁ%a oetllpm’y? ?rfagl-sgrygf pil/l; rolidi r?e- | - car box Y
accepipblecakbi¢hatebibrizany ewtafrclaims 1 to 20.

2- (2, 4-Di net hyl - phenyl car banoyl ) - 5- oxo- pyrrolidi ne- |
- 28r bosthkingethed df pleim 27 wheseiarsaidygral infection is a hepatitis C

. 2-{2. 5.0 met hyl - phenyl car banoyl ) - 5- oxo- pyrrolidi ne-|
medla?eééY’Eag*@eftémaci d benzyl ester; :

2503 Vi ) SRR SAERAARHIobirR M e skl B

theraplufidal Vedffiniiye phennt ofomomybie @cosactys pgainsthepatiisGrvirus.
oxylic acid benzyl ester;

230x0- SFhehmethibd af bkimy29- whereinl saifl agenk activerpajist bepatitig C virus
i o Z%}l g . %O CV pol rase, HCV helicase, HCY NS4B protein
15”‘&% F8 f}@‘ PIPYERSER AT &e@?car’bamy}_f i rol | dine T
HCV eatrh MgV saably, BEIV phrese HEWV;NSSA protein, or inosine 5'™-

4- Hydr oxy- 2- ( 2- met hoxy- phenyl car banoyl ) - pyrrol i di ne-1 -
monoéﬁ?‘ﬁ’g‘ﬁtfl ‘%éé‘yg‘%ﬁgan%sgnzyl est er; o

2% SRR AR SRLRAIDY I S LR adbthd BebAlC virus
is intéedayslr Oxy- 2- (4-i odo- 2- et hyl - phenyl car banoyl ) - pyrrolid

I ne-1-carboxylic acid benzyl ester; _
32. A method for preparing a compound, stereoisomer, tautomer, or a

pharmaceutically acceptable salt of claim 1 having Formula (I)

R FT
-
N_ LV )me
R’ )

“w
2y
(R%)m @/ \g/ y

wherein the method comprises reacting an amine having the formula

NHR
(Rz)m_@

f\ T
HO\[I/V\V}’ )L(Y)p

0] Z.

with an aéid having the formula

R1
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2- (4- Br ono- phenyl car banoyl ) - 4- hydr oxy- pyrrol i di ne-1-ca
WO bwggprises aci d benzyl ester; PCT/US2006/047503

4- Hydr oxy- 2- (4-1i odo- phenyl car banoyl ) - pyrrol i di ne-I -car

boxylic acid benzyl ester;

2-{4-[ (Furan-2-carbonyl)-am no] - phenyl car banoyl } - pyrro

lidine-l-carboxylic acid -5 benzyl ester; 2-

{4-[ (Pyridin-2- ylnethyl) sulfanoyl] phenylcarbanoyl} p
lic benz

in theffrbFnpf P83 atnid AU e oo PRh SRR K RESRE T, VW74 ¥em, and
p are as defilxdnn\ylainst;er ;

ar bon hen Icarbano rrol iLdi ne-1-ca
r B’%ﬁ‘{}?{éé B&E ¥V3" k{qhenzb et (i, angd 31) s N, then Rl2 is not a substituted

heterody2ld leoRigomystracti®s hyl - phenoxy) - 5 ni tro- phenyl car banoy
| T-pyrrolidine-I - carboxylic acid benzyl ester;
2- [ 4- Hydr oxy- 3- (5 Rs -
- met hyl - benzooxazol - 2-yl ) - pheny| car banoyl ] - pyrrolidi ne
- | - carboxylic acid be zsﬂ/g\ster; 15 2-[3
- Hydr oxy-4- (5 S
- met hyl - benzooxazol - 2-yl )5 yl car banmoyl ] - pyrrolidi ne
- | - carboxylic acid benzyl aster; 2-[3
- (4- Fl uor o- phenyl sul fanyl ) -5-1i1tro- phenyl car banoyl ] - py
whergin ®:iadd Ra-ate asadd:ﬁneﬂ incWCa2004/iet32 § lané SV Or 200840238152 2arld3

- . h en i soprop oxy-2 20
o&%%@ﬁ?%ﬁg% ‘%ﬁﬁéﬁ?ﬁcarbannyl)pyrrol|d|ne | - car bo
X)ﬂ-@%MeﬂBépiﬂeﬁy]@ﬂédin@dWﬂim l.HcHﬂJlolxyﬁc bcid benzyl ester;

i %@@W%r‘ e%é{lp%gr; b rf%'r%l?&ir e- -carcgoqgr_hc acid benzyl ester;

22%@2; 4—mmbmyy@awﬁeaﬂbmb9mﬂyeﬂmaﬁ{mmwb&&ﬁ1~, hEldNRnIIGRter;

2%@ é\ 15?851){? &?&E’arlp%rbenwlaa%mmey byarhoryHe aeid benzyl ester;
Qagméﬂi y1peRiylcarbBRAY- |5-oxo-pyrrohdme l-carbo Iyllc ag1d ben%yl ester;

di"am noqui nazol 1 n- 6- yl'car banoyl ) pyr I ne-
aerQWDamthyé-,pheméf:mbmpyl)- -oxo-pyrrolidine- 1-carboxylic acid benzyl
ester;2- (2, 4- di am noqui nazol i n- 6-yl car banoyl ) pyrrolidine- |

-carboxylate 114
2-(2,5-Dimethyl-phenylcarbamoyl)-5-oxo-pyrrolidine-1-carboxylic acid benzyl

ester;
2-(3-Methylphenylcarbamoyl)-5-oxo-pyrrolidine-1-carboxylic acid benzyl ester;
2-(4-Methoxy-phenylcarbamoyl)-5-oxo-pyrrolidine-1-carboxylic acid benzyl ester;
2-0Oxo0-5-phenylcarbamoyl-pyrrolidine-1-carboxylic acid benzyl ester;
4-Hydroxy-2-(4-methoxy-phenylcarbamoyl)-pyrrolidine-1-carboxylic acid benzyl
ester;
4-Hydroxy-2-(2-methoxy-phenylcarbamoyl)-pyrrolidine-1-carboxylic acid benzyl
ester; _
2-(2,5-Dimethyl-phenylcarbamoyl)-4-hydroxy-pyrrolidine-1-carboxylic acid
benzyl ester;
4-Hydroxy—2-(4-iodo—2-methyl-pheny1cérbamoyl,)—pyrrolidine-1 ~carboxylic acid
benzyl ester;
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2-(4-Bromo-phenylcarbamoyl)-4-hydroxy-pyrrolidine-1-carboxylic acid benzyl
ester;
4-Hydroxy-2-(4-iodo-phenylcarbamoy!)-pyrrolidine-1-carboxylic acid benzyl ester;

2-{4-[(Furan-2-carbonyl)-amino}-phenylcarbamoyl}-pyrrolidine-1-carboxylic acid
benzyl ester; ‘ ' '

- 2-{4- [(Pyridin-2-ylmethy1)-sulfamoyl]-phenylcarbamoyl} -pyrrolidine-1-carboxylic

acid benzyl ester; '

2- (4-Phenoxy-phenylcarbamoyl) -pyrrolidine-1-carboxylic acid benzyl ester;

2-(4- Methoxycarbonyl—phenylcarbamoy])-pyrrohdme-1 -carboxylic acid benzyl
ester;

2-[3-(2-Isopropyl-5-methyl-phenoxy)-5-nitro-phenylcarbamoyl] -pyrrolidine-1-
carboxylic acid benzyl ester;

2-[4-Hydroxy-3-(5 -methyl-benzodxazol-2—y1)-pheﬁylcarbamoyl]-pyrrolidinc- 1-
carboxylic acid benzy'fl ester;

2-[3-Hydroxy-4-(5-methyl-benzooxazol -2-y1)-phenylcarbamoyl]-pyrrohdme- 1-
carboxylic acid benzyl ester;

2-[3-(4-Fluoro-phenylsulfanyl)-5-nitro-phenylcarbamoyl] -pyrrolidine-1-carboxylic
acid benzyl ester;

Benzyl 2-(3-(N-(3-chlorophenyl)-N-(2-isopropoxy-2-
oxoethy1)sulfamoyl)phenyl'carbamoyl)pyrrolidine-1—carboxylate;

Benzyl 2-(4-(decahydroquinoline-1 -carbonyl)phenylcarbamoyl)pyrrolidine-1-
carboxylate;

Benzyl 2—(2—(methoxycarbonyl)phenylcarbamoyl)pyrrolidine-1-carboxylate;

Benzyl 2—(4-aminoquinazolin-6-y1carbamoyl)pyrrolidiné-1-carboxyl ate;

- Benzyl 2-(2,4-diaminoquinazolin-6-ylcarbamoyl)pyrrolidine-1-carboxylate; or

tert-Butyl 2-(2,4-diaiminoquinazolin—6-ylcarbamoyl)pyrrolidine—1-carboxylate.
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