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WD 2005/ 035525 PCT/ US2004/ 029093 | NHI BI TORS OF SERI NE
PROTEASES, PARTI CULARLY HCV NS3- NS4A PROTEASE 5

WOR@HNBSGAE FI ELD OF THE | NVENTI ON [ 0001] The pPeTAIS2004/029093

invention relates to conpounds that 10 inhibit serine
protease activity, particularly the activity of
hepatitis C virus NS3-NS4A protease. As such, they
act by interfering with the life cycle of the
hepatitis Cvirus and are al so useful as antivira
agents. The INMVERIBF dEoFRINE SR Ebrtesses for 15
prepari ng PRBEECHEARBYNHSY HHE -NE¢ANPROAFASFL her
relates to conpositions conprising these conpounds
either for ex vivo use or for admnistration to a
patient suffering fromHCV infection. The invention
al so rel at esEtaNTIoBLhBUBLOf OFr eaE oyvaNTHOM i nf ection
in patient by 20 adm ni stering_a conmposition

foesﬂriri si NgaPEERFBNATIPTERCS Hohvdms &, ISABIRERAINS hat

1 nBFLTHE SLMVENTLON L0Q02L Jhnf et on by shepatiit $1e Vi rus
("HCV') is a “conpelling human nedi cal probllem HCV is

actevogy »édhapatifish€ vaovst NES -agddt Dnotamsst. cdses

| 2édbepataSiEns vagsa NeS o o
- oulb o hFR AEENEY OB Y] A (e L the

hephlatighial dHvit@iky 200 albepatlidd isefull adHepatictiagy, 31.,
(Suppl. 1), pp. 17-24 (1999)]. Nearly four mllion
agpRdSvi ddies 1gphhd OPnPeétededtias thae NUTIass®sst s

) le. , 'whe s ' 1,0l
PRI St R B Tod 51 Al oG Gt tenterar dTes
toNeopoAmt,ic2®, cqopprrd31ndbEhek@d4ompdvndl eAldlerr for ex

S Hepatitis C Virus I.nfecti,on in the United tes,"
vy RS E0 GG, SR LRERAS Ot 20 1 PAgST 4 (CRIgel
from HCV. infection. The invention also relates to
methods of treating an HCV infection in a patient by
administering a composition comprising a compound of thisg

invention.

BACKGROUND OF THE INVENTION

[0002] Infection by hepatitis C virus (“HCV”) is a
compelling human medical problem. HCV is recognized as
the causative agent for most cases of non-A, non-B
hepatitis, with an estimated human sero-prevalence of 3%
globally [A. Alberti et al., “Natural History of
Hepatitis C,” J. Hepatology, 31., (Suppl. 1), pp. 17-24

(1999)]. Nearly four million individuals may be infected

in the United States alone [M.J. Alter et al., “The

" Epidemiology of Viral Hepatitis in the United States,

Gastroenterol. Clin. North Am., 23, pp. 437-455 (1994);

M. J. Alter “Hepatitis C Virus Infection in the United
States,” J. Hepatology, 31., (Suppl. 1), pp. 88-91
(1999)1.
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wonadiswssiaal s devel op acute clinical

WD 2005/ 035525 PCT/ US2004/ 029093 2 [0003] Upon first
exposure to HCV only about 20% of infected

ot hers appear to resolve the i.nfection spontaneously.
I n al nost 70% of instances, however, the 5 virus
establishes a chronic infection that persists for
d@@@éés [ STpdmealisoat, exPheulat te aiCCounrlye apbu€heohi ef

OG0 lbng LAy R TR ey o1 Ted Ao EhtT ol

mfmlldepahefsSa@ axl toVireablilepeli¢ tirsfediicgpp. 35-47

199 10. Thi |1 ul t d
R OTREEP Uy vt eimers PEoart Tin e ohovaREg, the

ofirel besdbliehd®re chievereidiseassh Sil@l’ce@eiéﬁthSfor
CI rrg19 sféand hepatoc [ 1ular carcinoma [M C
ti

CltHcP “He pdtScBPFUT (E%Pr“%ﬁen&#a'Chr?ENB

Me%&QQtQEQQYFﬁ@/'I\ﬁ\@obléloé§ ROviddel- 220 63994bi-204
Saito et. al "Hepatitis C Virus I'nfection is

AdS8E ath chﬁlq% D&&@Pabnﬁﬂw%lfll%@aéeppmé?l of
GicROMB, ¢, Proc.viNall uePaadeiSCis, YRA 35847 RRos9) ]
6547- 6549 §199U)J Unfortunately, there are no
Bré&drguet BCFFVE U dat FERVETERY e RFSHIFEPEAVERY 20
QLS8 Oi‘l@ér CIH AR ESYn, [ 9004] Jihe HeEV88nNeRBore
encodes a pol yprotein of 3010- 3033 amno acids [Q L.
Gey6reefiisgise stadgst istichOrgapl vehoti® &ad Di versity of
g rec tlw C A,
Hé%a‘é%_gé%%ilérz L%Sagéczl%%énf) [Ef 8¢ Zléé\éf‘(a Hég%.%q_tlé b aldP
Hvt@la@@ghélutaﬂorﬂar@lmomﬁe Fﬁ%ri"liqe:muqllogyCReWems, 14,
no Fr9 gﬁ)@ﬂes P tg,. W Na
@patg?t IS, oA roc Ng[tl %g;kggdét SCAP eég‘FNgQS ¢ Virus
J9574<c8528 i¢ 1R9ciaAkedTaka zlae\w@telc&iment" Slf ructure

and.  Qrganization %%#Qgﬁ@%' Y C Ve Genone,

BIQ50p118547-6549 (1990) 1. Unfortunately, there are no

broadly effective treatments for the debilitating
progression of chronic HCV.

[0004] The HCV genome encodes a polyprotein of 3010-
3033 amino acids [Q.L. Choo, et. al., “Genetic
Organization and Diversity of the Hepatitis C Virus.”

Proc. Natl. Acad. Sci. USA, 88, pp. 2451-2455 (1991); N.

Kato et al., “Molecular Cloning of the Human Hepatitis C
Virus Genome From Japanese Patients with Non-A, Non-B

Hepatitis,” Proc. Natl. Acad. Sci. USA, 87, pp. 9524-9528

(1990); A. Takamizawa et. al., “Structure and
Organization of the Hepatitis C Virus Genome Isolated
From Human Carriers,” J. Virol., 65, pp. 1105-1113
(12921)]1. The HCV nonstructural (NS) proteins are
presumed to provide the essential catalytic machinery for
viral replication. The NS proteins are derived by

proteolytic cleavage of the polyprotein [R.

hepatitis PGmiUS2004/029093
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(1991)]. The HCV nonstructural (NS) proteins are
presunmed to provide the essential catal ytic machinery

woanos/ssnal replication. The NS proteins are decrasgoony29093

proteol ytic cl eavage of the palyprotein [R WO

2005/ 035525 PCT/ US2004/ 029093 3 Bartenschl ager et.
al ., "Nonstructural Protein 3 of the Hepatitis C
VBanfsnBabddesraeSerahe- 'I‘y\]@elsl?rot:ehna:s ePrdReqjui Redff ohe

@fp%vcaqqgah wgu% (Ngggg?éuh%%&owm@ﬁe Al

Bzéc_ﬁ.hmedcﬁerl zheamg@fatt htelel—m‘sal/ £t hisd Qa4 /fﬂJSJ"UH@QQdﬁd ”

ri.ne .Protei nase: rm nat | of ,
S otAEntee: BpoRRet s LEPR Sl avifskogi gt 2.
VigtelracteZizppior 832-12#4 Jepht 9033 ; c AvidBkdidodet. setine
" ression and Ildentification of Hepatitis C Virus
PSTGREPn PESTHGEG Br GAUBFeCe DR eaTIRRIosT . | pp.

K5 pk3081018983vade SHOR, ” B1. vatol., NSB igp.a2885L 9843
p@otes\se required, for _Rrocessing of hepatltls C virus
6t 87 NI Fol 31 /67 EXBRECS A AT -ABR6 (1993) ] .

[th]:béth:@&/ NS IEH;SHtQ'tri s3c( WSl s CONt AT A RSl EBGage
é?r prot ease_activity that hel ?%grocess the majority

ESvi'rdt ¥hESes 6 7an@Pi s s13Unsiidéted L. Tomed

egsential «yos viralsesioRl beatbofe af@qdlrkfe%ptf'o\fl ty. It
i s known that nutations In the yellow fever virus NS3

rPrré’lC§§§én6e@f- eageat \fisalC viigRecedlirsoddménbeds, Viral .,
?b , soEyidepgetdat ithe 20 N-term nal Domain of

Nons fructural Protein 3 From Yellow Fever Virus is

d 0885l ne PrbecdSE Negqponsiibl @ {¥93) Starkadpecif serine

RS ERREab ey T HRTLNEE NG 1RO FIoEY oF e
rgradneneyues dsawd INSIhiusespdabdeddR kROt iofl fhe Rfral

l; h t t .
g2 OLYR e e e, ShOrg 1.0, BT T e

d@mmbbrgahiow fever virus NS3 protease decreases viral
infectivity [Chambers, T.J. et. al., “Evidence that the
N-terminal Domain of Nonstructural Protein N83 From
Yellow Fever Virus is a Serine Protease Responsible for
Site-Specific Cleavages in the Viral Polyprotein”, Proc.

Natl. Acad. Sci. USA, 87, pp. 8898-8902 (1990)]. The

first 181 amino acids of NS3 (residues 1027-1207 of the
viral polyprotein) have been shown to contain the serine
protease domain of NS3 that processes all four downstream
sites of the HCV polyprotein [C. Lin et al., “Hepatitis
C Virus NS3 Serine Proteinase: Trans-Cleavage
Requirements and Processing Kinetics”, J. Virol., 68, pp.
8147-8157 (1994)].

[0006] The HCV NS3 serine protease and its associated
cofactor, NS4A, helps process all of the viral enzymes,
and is thus considered essential for viral replication.

This processing appears to be analogous to that carried
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sites of the HCV polyprotein [C. Lin et al.,
"Hepatitis C Virus NS3 Serine Proteinase:

wonresg3si2eavage Requi renents and Processi ng Ki RETiUS3004/029093

J. Virol., 68, pp. 30 814748157 (1994)]. [0006] The
HCV NS3 serine protease and its associated cofactor,
NS4A, hel ps process all of the viral enzynmes, and is
ohiuo o dered euEeRedel i FGNaY vAruFepFPREEYN.  This
QHARREALS 1 O ber-ANAlLOQUS L Pal hal ried WO
DAL TR bt o R0 Quo v al by i M
ProeerEiefd cﬁléfn@ytOWw% Jdﬁp?d?%tyﬂrs,pwb@@bsbnhmtcﬁfﬁ@l
al s v S V prptease
i IR A e U R e o R
amlcpmtmg tanatti untatra@temgs hmsﬂwﬁagé pAdicatvinplt Hdtfe
interru t.hi nata t [ ycl e
FEStT t5s %u r?:[%her a%eu % ycaalc |é§q:§lérgn%‘égnt§
Consegueaitllyy iitt msaanaattracacwev@atrgegefot odrwaly ug
glscoverr&?. [ 0007] Several potential HCV protease
hAT®I$of s have 10 been described [ PCT publication
Kos07 MO 0XHh@369, pYEenb24 D8RAA prDeB8L09668L1 tMrs have

00/ 09543, 9 4442 WD 99/ Q7733 3 WO
Bogy %%%&%e@ﬁblwt%} %’;3?79@\4\52%8%%7'43?10,
UFV@@%}& art(fSJOl?@@BBB 5wO®980 20543 ,MiwoLbbrias4 B unet et
al ., | OOr em

P SERV L) RS CALHEE LWLt VIRl G

5&}14@7§2&}Q9)wo B?/%Bsdpmﬁt@i staBiegopgreMeds, Bwem7e,
Lett., 10, pp. 1571-79 (2000); M Llinas-Brunet et

M Llimpediginakdt ehemBieatd: Ved. fRevpobotby 8. pe.

@399018 @1[%85 WLaalaﬁné\? &t . alpiodBiomgd . Meflem ChigdBe .,
Lett. 2271- 20 74 (2000)7. |BOOOBJ There ahre

BYET: Ehhé?nt F%D%%y Sat Perafenrs§t at-ii-
LE@@F?E95§£>.h%§@ﬂ|V9e§§@@éﬂ?hﬁdlhﬁ%%épﬁrunet et al.,

Bioorg. Med. Chem. Lett., 10, pp. 2267-70 (2000); and S.

LaPlante et al., Bioorg. Med. Chem. Lett., 10, pp. 2271-
74 (2000)1.

[0008] There are not currently any satisfactory anti-
HCV agents or treatments. The only established therapy
for HCV digease is interferon treatment. However,
interferons have significant side effects [M. A. Wlaker
et al., “Hepatitis C Virus: An Overview of Current
Approaches and Progress,” DDT, 4, pp. 518-29 (1999); D.
Moradpour et al., “Current and Evolving Therapies for

Hepatitis C,” Bur. J. Gastroenterol. Hepatol., 11, pp.

1199-1202 (1999); H. L. A. Janssen et al. “Suicide
Associated with Alfa-Interferon Therapy for Chronic Viral

Hepatitis,” J. Hepatol., 21, pp. 241-243 (1994); P.F.

Renault et al., “Side Effects of Alpha Interferon,”

Seminars in Liver Disease, 9, pp. 273-277. (1989)] and

induce long term remission in only a fraction (~ 25%) of
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for HCV disease is interferon treatnent. However,
interferons have significant side effects [M A

woedsasss225 et al., "Hepatitis C Virus: An OvePUTa82/029093

Current Approaches and Progﬁr ess,"” DDT, 4, pp. 518-29
(1999); D. Moradpour et al., "Current and Evol vi ng
Ther |es for Hepatlt|s C" Eur J. Gastroenterol.
O- Weiland, rf%?“( Tbgg}py Hn [Chognidanssen
Q—Iep&ltlt SUCCVﬂﬁuéﬁOIrﬁ@é&@o@l”'ed weiid N dasdinher kegon
Therap for Chronic Viral Hepatitis, 4. ncpouur,
PP gd2-388- H439¢hlggg Morpoper, Ré]ﬁ%tLPJtOEEHeCE);IS ForSi de
Effract s vaf oAt phacy nferdier Li ver
Di seasev 9a pp. 273- 277l e%19§3§?€ ISC dLurlllce long term
r9908di on ThUBNI Shers rigcei oaed- fOIZB%m};afudﬂB useful in
2005/ %55@15 P 20 2 O Wei | and,
“Interfer oneT‘%Hir%a-\éps)y %ﬁfo ?’gﬁgouniépa?u Vi rus
Ithfeeereshic  PRENVE IMIc rebipobteRey . J,l’ll’i|l4}1tq3:]95 279-288
e e_pr ects faqr., effective
CARMe <0y oy Lo e LosRect sulol Sl ective.
méfﬁécuéaalme@j H®I NSSnpouhdssesafhllbiitdrsant irhey
nds_woul d, hav t herapeutic
tﬁ%ﬁ%ﬁt%é% Wéﬁc{? eg}s%glfl hf*Bi ?%?%Vlr%araﬁe@l.tﬂsarl y as
ggmtmeubanlﬁaﬁEEthlHENOEgena@d MHetre Par ki gl-ax by £
HEY 4 N§ pL ot ease i nhi g itors. These 10 compounds woul d
be dsarhil “HP AR, ik afBhtEsd Puriecdratpytagn or

apfliluHeY ageinticy . There is a particular need for

conpounds with inproved enzyne inhibition or cellular

activity. SUNMAR@%@M@EEMOMO] The

[ivesent | rmk&tﬂtpr@%eaddﬁﬁ*&é%lérh%&ﬁr%%%@% PYesPrQVi gl By,
Ar

a congound of formula_|: O
providing a compound of formula I

o 4 R3>< W

I
wherein the variables are as defined herein.
[0011] The invention also relates to compositions that
comprise the above compounds and the use thereof. Such
compositions may be used to pre-treat invasive devices to
be inserted into a patient, to treat biological samples,
such as blood, prior to adminigtration to a patient, and
for direct administration to a patient. In each case the
composition will be used to inhibit HCV replication and
to lessen the risk of or the severity of HCV infection.
[0012] The invention also relates to processes for

preparing the compounds of formula I.
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HOR R4 TyNN NNW OR HO OR3XR3 | wherein the
vari abl es are as defined herein. 20 [0011] The

wonvesnssan al so relates to conpositions that eomuS2®e/029093

t he above conpounds and the gise thereof. Such
conpositions may be used to pre-treat invasive devices
to be inserted into a patient, to treat biol ogica
sanpl es, AR TIAEDPPESARIPFIAY QFo THENMINVENFEON On to a
paHdent, a 2 i i Al i O a

B N L M S L
| idunbilte HEV replication and to |lessen the risk of or
the severity of HCV infection. [Q012] The invention
also relates to processes for r epari ng the conpounds
of formula I. 30 WD 2005/ 03552 'US2004/ 029093 - 6
DETAI LED DESCRI PTI ONF'OF {THEY |

present invention® §
00 Ar kR4 uHO HgT LI
R3' 51 wherein: Ar is a 5- nmerber ed aromati c
ring having up to 4 heteroatons selected fromO, S,
N(H), SO and SO2, wherein 1to 3 ring atons are
JptaT6i& y and 10 i ndependently substituted with J;

Ar is a 5- to 1l0-membered aromatic ring having up to 4
hetercatoms selected from O, S, N(H), SO, and SO,,
wherein 1 to 3 ring atoms are optionally and
independently substituted with J;

R’ and R? are independently:

(C1-C12)-aliphatic-,
(C3-C10) -cycloalkyl- or -cycloalkenyl-,
[(C3—Clp)—cycloalkyl— or —cycloalkenyl]- (C1-C12) -
aliphatic-,
(C6-CLl0) -aryl-(Cl-Cl2)aliphatic-,
(C6-C10) -heterocaryl-(Cl-Cl2)aliphatic-,
wherein up to 3 aliphatic carbon atoms in R! and R?
may be replaced by a heterocatom selected from O, N, S,
S0, or 80, in a chemically stable arrangement;
wherein each of R' and R? is independently and
optionally substituted with up to 3 substituents
independently selected from J;

R?® and R?®' are independently hydrogen or (Cl-Cl2)-
aliphatic, wherein any hydrogen is optionally replaced
with halogen; wherein any terminal carbon atom of R?® is
optionally substituted with sulfhydryl or hydroxy; or
R® is phenyl or -CHzphenyl, wherein said phenyl group
is optionally substituted with up to 3 substituents

independently selected from J; or



Rl and R2 are independently: (d-Cl2)-aliphatic-,
(C3-C10) - cycl oal kyl - or -cycl] oal kenyl -,

WO EB/8305 - cycl oal kyl - or -cytcloal kenyl ] - ( Cl- CRRYAIS1H4/029093
al i phatic-, (C6-Cl0)-aryl-(d-Cl2)aliphatic-,

¢ Co- - yl-(C1- A 2)al | phati c-., erein up to

RS%@pﬁat F’?g%g:(rﬂ%%nlwét(: oﬁngﬂen)agfhgﬁg ﬁ%lr?ﬁ‘y &Y é'ﬁlea@)éjamd

byi@ &€t ervatomesbecdddr fngrndyvidg t202 St &FoKEms

in cheng'ic |1y stable arrangenent; erein each of R

a : i%ﬁ%%e%dé?m VantP: opt i Pl edifsst itha edng

Wi t S I {uent L odepenge

J;E%ng%,dgoRgz' %ﬁé%%depeﬁ%eént Iy hydr%%%é(np%%é%%éf}gl%&mm
5 R25amfli Phatire, indepeindeanyyhydrogen is optional |y

r%ﬁced w th hal ogen; wherein any termnal carbon

a oY i s optionally substituted with sulfhydryl

or (dwdroxy;aDiphd®Bid-s, phenyl or -CH2phenyl, wherein

said phen)%/I group is optionally substituted with up
t 0 @3 bt 1 exretraLIs0l 1 ritte peticekRd Jkemsrect ed from J; or

Qg%@ U 9 » and R31
Ygg@eé)%&)\?vit t%aeﬁg]é)m%z%m%hgf e@%% bound is a 3-
10 t o( @ Enderady ¥+ ng having up to 2 heteroatons
seL c}ced fromN NH_.Q SO or SO2; wherein the ring
ha p 1

Y PGS s ¥ ected i ndependently from

J; (&R @nch&ersdB,1 ndependent | y: hydrogen-,
(C1-C12)-aliphatic-, (C3-C10)-cycloal kyl- or
- cychbgirRépyp, to two aliphatic carbon atoms in R* and

(- Q- guckoph kula (G- ClALe alLRNa! G oo
(C6- Cl0j-ary B - ) - he %?46%%% fsf;ei%cr:];“Led from O, N,
15 S, S0, or S03;
wherein each of R* and R* is independently and
optionally substituted with up to 3 substituents

independently selected from J;

W is:
Q 0 Rg
Re ORG N
~
Re
, ; , or
o) o o
Ts
B
~N
20 - Rsg
wherein each R¢ is independently:
hydrogen-,
(C1-c12) -aliphatic-,
(Cc6-C10) -aryl-,
25 (C6-C10) -aryl-(Cl-Cl2)aliphatic-,

(C3-C10) ~cycloalkyl- or cycloalkenyl-,
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(C5-Cl10) - het eroar yl - wherein up to two aliphatic
carbon atons in R4 and R41 may be replaced by a

whevwsreseom sel ected from 0, N~ 15 S, SO or BOR/US2004/029093

wherein each of R4 and R4" is |ndependently and

hdepenilnt 19 Lot b Eer T rb T o WY ST R R 6 -
or alki¥hbt4iclY R6E OO O R8 1 20 Rs wherein each R6

is inde endently hydr en-, (Cl-Cl2)-aliphatic-,
( C6- 010? Caryia) - %1 W=aryl - (Cl-C12) al i phati c-,

S C1°£%§{%@aﬁ%%%%@%ﬁ¥ﬁcs@e@ R gissas

CyCloal@Eﬁﬂﬂ@(ﬁétéﬁdﬁrka}phatlc-

C3-d O - he , . .

Ecs- 010§C£ ‘%Je(?t g?:‘%% Ay (G)C1R) kighatics or
(C5- Clyhster e dthps, Qfhich are bound to the same
(C5-C10) het eroaryl - C1- Cl2)-aliphatic-, or two R6

gr oupd LreAEBhakpa, hsane F@gﬁhéegaWéthnthﬁ@g@ntapgﬁm
LT Becaph el oase. e,
wherein R¢ is optionally substituted with up to 3
J substituents;
wherein each Rg is independently -OR'; or the Ry
groups together with the boron atom, is a (C3-C10)-
membered heterocyclic ring having in addition to the
boron up to 3 additional heteroatoms selected from N,
NH, O, S0, and SO;;
T is:
(C1-C12) -aliphatic-;
(C6-C10) -axryl-,
(C6-C10) -aryl- (Cl-Cl2)aliphatic-,
(C5-C10) heteroaryl-, or
(C5—C10)heteroaryl—(Cl—ClZ)—aliphaticf;
wherein each T is optionally substituted with up to

3 J substituents;

J is halogen, -OR', -NO,, -CN, -CF;, -OCF;, -R', oxo,
thioxo, 1,2-methylenedioxy, 1,2-ethylenedioxy, =N(R'),
=N(OR'), -N(R')a, -SR', -SOR', -SO;R', -SO,N(R'),,
-SO3R', -C(O)R', -C(O)C(O)R', -C(O)CH,C(O)R', -C(S)R'
-C(S)OR", fC(O)OR', -C(O)C(O)OR', -C(O)C(O)N(R"),,
-OC(O)R', -C(O)N(R')z, -OC(O)N(R')z, -C(S)N(R'),,

- (CHz) ¢-2NHC(O)R', -N(R')N(R')COR', -N(R'")N(R')C(O)OR',
-N(R'")N(R'")CON(R')3, -N(R')SOzR!', -N(R')SO;N(R'") 5,
-N(R')C(O)OR', -N(R')C(O)R', -N(R')C(S)R',
-N(R')C(O)N(R'"),, -N(R'")C(S)N(R'),, -N(COR')COR',

!
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10 wherein R6 is optionally substituted with up to 3
J substituents; wherein each R8 is independently -OR ;

wonroashes®8 groups together with the boron at ORCTIUS2@4/029093

(C3-A Q- nenbered heterocydic ring having in

addition to the 15 boron up to 3 additional

heteroatorrs selected fromN, NH, 0O, SO and SO2; T

i s: "N {QRUE'D) 4 FPHANIRD) 2, (-CEOTNOPRAYK/], 2(C (=NOR')R'

( Co=80y)- @apr); (ClP@ﬁ?F@" LPNabi&y (or1),, or -p(0) (H) (OR');
C5- C10) het eroary _
%CS-l@l@)lH@P@?l@%Tle (S@ﬂ—e@L‘E)i &rpphatic-; wherein each T
is opti rl&é ubstltuted with up to 3]

substituents; 25 J is halogen, -OR, -NO2, -CN, -CF3,
_OCF3, -WRL-C8R0-althhaxbg-.1, 2- met hyI enedi oxy,

eth nedi (R) 2,
! sgel "R %O%O}éﬁprg&% & )‘gﬁdéﬁ%ﬁenﬁ"\i 'C(O) Rl
- ¢ O) O 0 (Ri3-C10) ¢ By BHZG:(10pR - cycd 6aSkéhyl] - QS)ER)
"AO Rz 0O A0 R, ~C (O C (O N (R) 2 30 -CC
(O P ?:1( N(RI)2, -OC (O N(R) 2, -C(SYN(RI) 2, -
(CH2) o_(ZNHCl@Q))—aRyl N(RI)N(R) CO'\’, -N(R) N (R)
C (0) (E 6. 1'o|>\|(- m 2(RI) hEN ) S2R , -N
(R) SeN(RY)27* YOCOPRRIAERER ) (O R
-N(R ) C((8pRCL0) -Nét%ﬁ&(}a)MRI )2, -N(RI)C(S)N(RI')2, -N
(CO'\’) 2005/ 035525 PCT/ US2004/ 029093 9
) e -capl ‘NEW‘BYf YAo(E NEER) FRRDRIGENR ) R
) (c@?c)Lo2rhetE’e:£ R, br2, -P (O (OR) 2, or -P
| pendentl sel ected from

gen&:5 c% die@“?ﬁaréﬁ gRatrfé2) -aliphatic-;

wherein R' is optionally substituted with up to 3

N( OR
_QD(
(O (
hydro
J groups;
wherein two R' groups bound to the same atom
form a 3- to 10-membered aromatic or non-aromatic
ring having up to 3 heteroatoms independently
selected from N, O, S, SO, or SO,, wherein said
ring is optionally fused to a (C6-Cl0)aryl, (C5-
Cl0)hetercaryl, (C3-Cl0)cycloalkyl, or a (C3-
Cl10)heterocyclyl, wherein any ring has up to 3
substituents selected independently from J.
[0014] These compounds solve the above problems by
providing compounds with improved enzyme and/or cell
activity. For example, compounds of this invention,
particularly the preferred compounds exhibit better
enzyme inhibition than the compounds of WO 98/17679. The
compounds of this invention also have better cellular
data than other reported compounds (see the documents

cited herein).
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(C3-C10) - cycl oal kyl - or -cycl oal kenyl -,
[ (C3-C10) -cycl oal kyl or -cycl oal kenyl]-(C1-C12) -

wabkghasizs-, (C6-CL0) -aryl-, 10 PCT/US2004/029093

(C6-C10)-aryl -(C1-C12)al i phabi c-,
(C3-C10) - heterocycl yl -,

(C6-C 0O -heterocyclyl-(Cl-Cl2)aliphatic-,
(ERIE00) - héteppar§rlodigient, if R' is cyclohexyl, R? is t-

(58G1 02 heterparyl ; :é%B%P al i;phati ¢ ein R
IS (ﬁmi)gnaﬁsngu%st%% E%Le Wi Elﬁ hpb?o é(o)ﬁg)r)%@é;
VIREHERT opKe - RengrBubs: bound to the same atom forma
3- to ¥)-nenbered aromatic or non-aromatic ring

havi ng to 3 heteroatons independently 20 sel ected
fromN, /0, S, SO or SO2, wherein said ring is

i ly fused to a (C6-Cl0)aryl, (C5-

C10) heterearyl, (C3-Cl10)cycl oal kyl, or a (C3-
roctyclyl, wherein any ring has up to 3
substityents sel ected independently fromJ. 25 [0014]
These conpound<®SoP¥elfhé-abiazPriss emsSbyhlerevddi ng
Gamaaynds with inproved enzyne and/or cell activity.
For _exanpl e, conpounds of this invention,

pHOed ul ar Fye thersier dfeatéenpebsr LrswHidsist abeptepund
¥ ¥emiunhi Pition than the conpounds of WO 98/ 17679.
The 30 compounds of this invention also have better
cel lular data than other repordg@8 conpounds (see the
docunents cited herein). WO 200%'035525

PCT/ US2004/ 029093 -H100 [ ®01 Rone enbodi ment, if
R is cycl ohexyl T ' Q) u d is H R3is
PSPropyI, Wis -C (0O & (H) ) (F%)Raﬂﬁglopropyl, and T

I

wherein:

nis 0 or 1;

Ar is a 5- to l0-membered aromatic ring having up to 4
hetercatoms selected from O, §, N(H), SO, and S0,,
wherein 1 to 3 ring atoms are optionally and
independently substituted with J;

R*, R?, R??, and R*® are independently:

(C1-Cl2) -aliphatic-,
(C3-C10) -cycloalkyl- or -cycloalkenyl-,
[(C3-C10) -cycloalkyl- or -cycloalkenyl]- (C1-C12) -
aliphatic-,
(C6-C10) ~aryl- (Cl-Cl2)aliphatic-,
(C6-C10) -heteroaryl- (C1-Cl2)aliphatic-,
wherein up to 3 aliphatic carbon atoms in R! and R2?
may be replaced by a heteroatom selected from O, N, NH,

S, 80, or SO, in a chemically stable arrangement;

wherein each of R' and R® is independently and

optionally substituted at each substitutable position
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OH then Ar is 4-quinazoline or 5-chloro-2- 5 _
pyridyl. , [0016] The' present invention also provides

wa ompsznd  of fornmula I: 00 Ar R4 H O R2 ReRCT/UFR004/029093

~NN\N~y " NNOR HO OR3LR -1 10 wherein: nis 0 or
1, Ar is a 5- to 10-nenbered aromatic ring having up
to 4 _heteroatons_selected from0O, S, N(H, SO and
SO ERHER dih 31 SPESEIFRRRE aticinersrEenpiy onal ¢ 5t ethE rbB
i ndependent|y substituted with J; Rl, R2, R12, and
R]33 are_jndependent!y: SCl Cl2)-ali hat| c-,

RC32104 05 - c§EF olrdgRardent &’ybl’@ﬁ@?ﬁ@lﬁwr (C1-c12) -

sqycl a | ken 12188
g (@ ey eLoaikeh by }%rag%%z;igl PaL1 o1 (9 Bep188es

(%W@D)h%iag@oawperwl -2 esirmdhatli carbomheran Rt bs
3 abdiphaldiacauben, alos ﬁhm%&@ﬂlygﬁ#ﬁgﬁgj é{eC%éaced

by a heteroatom sel ect ed rom
802R| ASapBhe cat | yCHephbhgl arwkamx;eanemla;d whenei nywagh

o 5 LGRS, LUGRORUS i PR o e

20081335525nPCy/ EJSZ@@VHCDZQ@EBJ, otl

R®> and R’ together with the atom to which they are bound
is & 3- to 6-membered ring having up to 2 heteroatoms
selected from N, NH, O, SO, and SO,; wherein the ring

has up to 2 substituents selected independently from J;

R* and R*' are independently:
hydrogen-,
(Cl1-Cl2) -aliphatic-,
(C3-C10) -cycloalkyl- or -cycloalkenyl-,
(C3-C10) -cycloalkyl- (C1-C12) -aliphatic-,
(C6-C10) -axryl-,
(C3-C10) ~heterocyclyl-; or
(C5-C10) -heteroaryl-;
wherein up to two aliphatic carbon atoms in R* and
R*" may be replaced by a heterocatom selected from 0, N,
S, S0, and 80;;
wherein each of R® and R*' is independently and
optionally substituted with up to 3 substituents
independently selected from J;

W is:
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with up to 3 substituents independently selected from
J; R3 and R3' are independently hydrogen or (Cl-Cl2)-

wabkhasizs, wherein any hydrogen i s optional | yPCcepiSamed29093

5 with hal ogen; wherein any;germ nal carbon atom of R3
is optionally substituted with sulfhydryl or hydroxy;
or R3 is phenyl or -CH2phenyl, wherein said phenyl
grou i's optionaIIyOsubstituted withup to §$

[ omJ; |0r 10 R3
and " to gher Wi thR the aprpnto whi theyl

are bound

i 6- nme havi ng u oat ons
selectedl fromN, NH 0, [|SO and 50Zi in theRging
has up 2 substituentg! sel ected i ndepengently from

J; 15 R® and R4' are in ependently: hydr©gen-,
(d-C12)-aliphatic-, (C3-C1%)§cycloalkyl- or
-cyclpal kenyl -, 0
(C3- GXO) - cycl oal kyl - -Cl12) {al i phaHi c-, 20
(C6-d10)-aryl - C3 - he ocyclLMl-; ory

(C5 -heteroar ; pef ei n to t al i phatic

cdr bon akens |g R4||and R4H may repl gced by a

het er oat om $eléct fromO, N, 5 Sl and S02;
wherei n each of R4 and R4' is independently and i
opti omaklkgisubstituted with up to 3 substituents

i ndependent eIe ted fromJ;_ Wis: WO 2005/ 035525
PCT Rp0847 533503 SEBIVEF O H - gk orer & Diotsottere

of COzH ;

each R¢ is independently:

hydrogen-,

(Cl-C12)-aliphatic-,

(C6-C10) -aryl-,

(C6-C10) -aryl-(Cl-Cl2)aliphatic-,

(C3-C10) ~cycloalkyl- or cycloalkenyl-,

[(C3-C10) -cycloalkyl- or cycloalkenyl]- (Cl-C12)~
aliphatic-,

(C3-C10) ~heterocyclyl-,

(C3-C10) -heterocyclyl- (C1-C12) ~aliphatic-,

(C5-C10) heteroaryl-, or

(C5-C10) heteroaryl- (C1-Cl2)-aliphatic-, or

two Rs groups, which are bound to the same
nitrogen atom, form together with that nitrogen
atom, a (C3-Cl0)-heterccyclic ring;

wherein Rs is optionally substituted with up to 3
J gubstituents;
wherein each Ry is independently ~OR'; or the Rg

groups together with the boron atom, is a (C3-C10)-

membered heterocyclic ring having in addition to the
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NRE OOOORI2 RBH BNYNY R8, or H13 OO
R wherein Yis -CO2H, a derivative of -CO2H, or a

woieisgesere of -CO2H, 5 each R6 is i ndependeRCIAUS2004/029093

hydrogen-, (O -C12) -aliphagic-, (C6-C1O -aryl-,
(C6-C10) -aryl- (G -C12) aliphatic-, 10

(C3-C10) - cycl oal kyl - or cycl oal kenyl -,

[ (CBoTID)UR Yt Galakiliitiopak yied tratdedioyls] sebec@i@)Erom N,

al i phatd c-go ( G3;LLB) ;- het erocycl yl -,
(C3~ 10" hset'e%:d%l %/1 _(Cl-C12)-aliphatic-, 15

(IC5-sC10) het eroaryl -, or
(@18}9&%}-‘5{1&}%‘&%@' Cl2)-aliphatic-, or two R6
iC r

gr oups, e bouhd to the sane nitrogen atom
f or (€€ ogkiherrwli-th that nitrogen atom a

(C3; _O-@e_ter cyelic ring; .20 wherein R6 is
opt i(é:%a%]f saurﬁlgt i(?&t ‘éaE bﬁ%g%%%%co '3 J substituents;
whel e rceadte & dasyiindependently -OR ;' or the R8

bl o HARTGETEN T (g NG {5ad! ¢ on o 1 he
wherein each T is optionally substituted with up to
3 J substituents; and
wherein up to 3 aliphatic carbon atoms in T may be
replaced by a heterocatom selected from O, N, NH, S, SO,
or S0, in a chemically stable arrangement;
provided that if T is pyrrole, the pyrrole is not
substituted at the 3-position with J, with J being -
C(O)R', -C(O)C(O)R', -C(O)CHC(O)R', -C(S)R', =-C(S)OR',
-C(O)OR', -C(O)C(O)OR', -C(O)C(O)N(R'"),, -C(O)N(R'),,
-C(S)N(R'")2, -C(=NH)N(R'),, -C(O)N(OR')R', or —C(=NOR')R';‘
J is halogen, -CR', -NO,, -CN, -CF;, ~OCF3;, -R', oxo,
thioxo, 1,2-methylenedioxy, 1,2-ethylenedioxy, =N(R'),
=N(OR'), -N(R')z, -SR', -SOR', -SO3R', -SO,N(R'),,
-803R', -C(O)R', -C(O)C(O)R', -C(O)CH,C(O)R', -C(8)R',
-C(S)OR', -C(O)OR', -C(O)C(O)OR', -C(O)C(O)N(R"),,
-OC(0)R', -C(O)N(R')z, -OC(O)N(R')z, -C(S)N(R')q,
- (CHz) ¢-2NHC(O)R', -N(R')N(R')COR', -N(R'")N(R')C(O)OR',
-N(R')N(R'")CON(R'})z, -N(R')SO;R', -N(R')SO,N(R'),,
-N(R')C(O)OR', -N(R')C(O)R', -N(R')C(S)R',
-N(R'")C(O)N(R'),, -N(R')C(S)N(R'),, -N{(COR')COR',
-N(OR')R', -C(=NH)N(R');, -C(O)N(OR')R', -C(=NOR')R',
-OP (0) (OR')2, -P(0) (R")2, -P(O) (OR')z, or -P(O) (H) (OR');
R' is:
hydrogen-,
(C1-C12) -aliphatic-,
(C3-C10) ~cycloalkyl- or -cycloalkenyl-,
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WD 2005/ 035525 PCT/ US2004/ 029093 - 13 boron up to 3
addi ti onal heteroatons selected from N, NH, 0, SO

wanws®es2sT is: (Cl-Cl2)-aliphatic-; 5 PCT/US2004/029093

(C6-Cl0)-aryl-, (C6-Cl0)-aryk-{Cd-C12)aliphatic-,
(C5-C10) heteroaryl - , or

(C5-A 0) heter oaryl ClZiM al i phatic-; wherein each T
i s optiohdf3 )FlQub§VFi’-9f‘%]6Y h ‘Lprotl@all’e@nﬁll] (C1-C12) -
subst ishugALsicand wherein up to 3 aliphatic carbon
atons in T may be replaced by a heteroatom sel ected
fromo, f61H0ISarsgd . or SR in a chenically stable
arrange Q d f rrole, the

pyrr ol enﬁgst r%{é %Eggulgé?aéluit)e %tﬁé 3-position with
J, wi th (FoéilRg - heC\é@W&’clyJG(O)C(O)RI -C (O CH2C (O

e LR PR G G A e %m‘%é’%"’ztl 2 (9N

(R) 2, (G-COp)NneORPaR1l, ar -C (=NOR) R ; Jis
hal - - 20
Lhi oxo, QSgg%QHyFeéro By (T2 Ro P et 5 TNCR ).
=N(OR) Wl’Nr©Rh) R2, is Sﬁbtlorﬁcﬂ?_ff subB2Ruted SBIAM R kolz
- SO3R YOR, -(QCQRI, -C(Q CHC (O R ,
9 RTCRIH R, -OR, -C(O R,
w@@@)aﬁ:@o)m@m') 2roude EBUnR to £k (ImNakBh) £rm- 55 Qo
(R‘ 2 S (R) 2, 25 - (CH2). 0 2NHC (O R
NG T\F‘% ﬁ’”§ ”%6%0 or RPLREJOTR (R Fiag(Hpvery up toy3
&Et)arbbﬁ&'né .ﬁﬁ‘ép(eﬁd)snzly Be{&:DeB02Rm N, No( Rs) @Z%r
(S N(R ) C(OOR, -N(R')CSO)R' -NR)C9R,
ﬂew‘%&r@lﬂ( ﬁa)lé TR R (RSIRORLYZ, TurpECR )TORE - - N
Cﬁﬁb%rfﬂ,, céldieNHthreé&}12 Cfldfa C cﬁggﬁk or
ENE )R RO (RS 5, 18 (R AL
( ? 9 %ﬁerqqxggy@kbwbg;@3n any ring has up to

substituents selected independently from J.

[0017] In one embodiment, if R! isg cyclohexyl, R?® is ¢t-
butyl, R* is H, R?® is n-propyl, W is -C(0)C(O)N(H) -
cyclopropyl, and T is:

0]
N
H ; then Ar is not 4-guinazoline or 5-chloro-2-
pyridyl.
[0018] In another embodiment, if T is pyrrole, the

pyrrole is not substituted with J, but is optionally
fused to a 5-membered or a 6-membered aryl or heterocaryl
ring.

[0019] In another embodiment, if T is pyrrole, the
pyrrole is not substituted at the 3-position with J, but

is optionally fused to a 5-membered or a 6-membered aryl

or heteroaryl ring.



R is: hydrogen-, (Cl1-Cl2)-aliphatic-,
(C3-C10) - cycl oal kyl - or -cycl oal kenyl -, WO 2005/ 035525
wWOeCHsWSZ204/ 029093 - 14 [ (C3-C10)-cycl oal kyl POT/US2004/029093
-cycl oal kenyl ] - (C1-C12) - -allbphatic-, (C6-Cl10)-aryl -
(C6-C10)-aryl -(C1- C12) aliphatic-, 5 ‘
C3- C10) - het er oc yl-, _. ,
E‘t%z%m) e éP@Eﬁv}%Fy?@l(@fﬂ@fﬁyaFi pRal?t-,
(C5-@0)-heteroaryl -, or
-heteroaryl - (Cl-Cl2)-aliphatic-; wherein R
is opthionally substituted with up to 3 10 J groups;
n two R groups bound to the same atomforma 3-
to (10 ﬁéﬁbered aromatic or non-aromatic ring having
3 het er oat ons i ndependently selected fromN, O,
S, SON,or SM2, wherein said ring is optlonally fused
to a (EB 15 Cl0)aryl, (C5-C10)heteroaryl,
(T221810) cyel Garkyrr %rﬁb%silﬂ(ee%-:cifo%ﬁefl%?{ YT }AE -
YO®I£i N any. i g -Bas upi £ Imkbakht Uenh ss selesitadn
|ndependently fron1J [0017] In one embodi nent, if R
5 PsowmmrﬁemmpOREdl whereirpyy yiis, OR3Ndj §hey, cqpqupd has
%ﬂ%\i%)%l‘u % eqe) C(O N( H) 20 cyclopropyl, and T is:
en Ar is not 4-quinazoline or 5 chl or o- 2-
pyridyl . [0018] I n anot her egtf6di ment, if Tis
pyrrol e, the pyrrole |s not sﬁb§t|tuted with J, but

Is optionally H
1
*r :

W

3 o7 <g®

0]

I-A;
wherein the variable are as defined in any of the

10 embodiments herein. In a compound of formula A, W is

preferably:
R12 ‘
H
N Y
N J
H
O R® .
[0023] In another specific embodiment, this invention

provides a compound wherein n is 1 and the compound has

15 the formula I-B:
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25 fused to a 5-nenbered or a 6-nenbered aryl or
heteroaryl ring. [0019] In another enbodinent, if T

wo0@yBsase, the pyrrole is not substituted aPCrThs2004/029093

3-position with J, but isi1eptionally fused to a
5-nmenbered or a 6-nenbered aryl 30 or heteroaryl
ring. WO 2005/035525 PCT/ US2004/029093 - 15 [0020]
VReEgiot e ¥pBdabhentre @9 defdiedolpy apno2f ) ths
anotbslefbodi-aent, Tnis Mokl OFerorh@022]-B nwAis
nore specific enbodinment, this invention 5 provides a
poepotrd Wherein n is 0 and the conpound has the
forqula I-A: 0, 4 R4 OR2ZR4A. H TRANNW HO 0O R3

/| R3 | -A whereilh the variable @re as¥defined in Rpy
he 10z enbodi hsrei n ound of fordml a

i prefe R12 H ~N0023] In B\
specific e di ment , vent i &n prGﬁdesRa

Definitions

[0024] The term "aryl" as used herein means a
monocyclic or biecyclic carbocyclic aromatic ring system.
Phenyl is an example of a monocyclic arcmatic ring '
system. Bicyclic aromatic ring systems include systems
wherein both rings are aromatic, e.g., naphthyl, and
systems wherein only one of the two rings is aromatic,
e.g., tetralin.

[0025] The term "bioisostere" -CO;H as used in herein
refers to a chemical moiety which may substitute for a
carboxylic acid group in a biologically active molecule.
Examples of such groups are disclosed in Christopher A.

Lipinski, "Bioisosteres in Drug Design" Annual Reports in

Medicinal Chemistry, 21, pp. 286-88 (1986), and in C. W.

Thornber, "Isosterism and Molecular Modification in Drug

Design" Chemical Society Reviews, pp. 563-580 (1979).

Examples of such groups include, but are not limited to,
-COCH,OH, -CONHOH, SO,NHR', -SO03H, -PO(OH)NH,, -CONHCN,
-0S03H, -CONHSO,R', -PO(QH),, -PO(QH) (OR'), -PO(OH) (R'),
-OPO (OH) ,, -OPO(OH) (OR'), -OPO(OH) (R'), HNPO (OH),,

-NHPO (OH) (OR'), ~NHPO (CH) (R')

OH HO HO 7—f<\ HO\N
NG X f)j :
3 v\uj Y e
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15 the formula I-B: 0, r R4 2 RA'" HORH TNNN N W
O RHO O R3> R3 1[-B; WO 2005/ 035525

wWOCTsWS2A04/ 029093 - 16 wherein the vari abl eparaSam4/029093

defined in any of the enhodipnents herein. In a
conpound of formula I-B, Wis preferably: O0 O R6 R$
R6CRGR6R8 OOor 5 Definitions [0024] The term

"aryl" as used hexein neans a nonocyclic or bicycligy
ca®royquc ar omat N rll{?g system Phenyl is an

exarpue uf a nDnocy I|c aromat | c system

Bi cyiclid aromatic }s\ stens syste \Ni
wherled oth ri ng§\l /a omat i cA_ e. g. ,N napht a

sy£t ens wWherei n onl y he ofQhe twefings is a tic,

e g., tetr@dn. [0025 The term "bioi sostere" -
used in herein refers to a chemcal noiety whic
substitutesfor a\ 15 carboxylic aci /@roup in.a
b|0|0|c/y act i nmol ecul e.

of such roups
are |sc osed in ri st{opher A. I pi nski ,
" BLod sost [ [ gy gort S
N&di ci @npstry N21, Pb. (1986) , 0

W  Thot nber, "Isostierismand Ml &cul ar Modifi cat on
in Drug
\\\T(//Q§§7///COZH
0] OH
[0026] The term "heterocyclyl" as used herein means a

monocyclic or bicyclic non-aromatic ring system having 1
to 3 heterocatom or heteroatom groups in each ring
gselected from O, N, NH, S, SO, or SO, in a chemically
stable arrangement. In a bicyclic non-aromatic ring
system embodiment of "heterocyclyl" one or both rings may
contain said heteroatom or heteroatom groups.ﬁ

[0027] Examples of heterocyclic rings include 3-1H-
benzimidazol-2-one, 3-(l-alkyl)-benzimidazol-2-one, 2-
tetrahydrofuranyl, 3-tetrahydrofuranyl, 2-
tetrahydrothiophenyl, 3-tetrahydrothiophenyl, 2-
morpholino, 3-morpholino, 4-morpholinc, 2-thiomorpholino,
3-thiomorpholino, 4-thiomorpholino, 1-pyrrolidinyl, 2-
pyrrolidinyl, 3-pyrrolidinyl, 1-tetrahydropiperazinyl, 2-
tetrahydropiperazinyl, 3-tetrahydropiperazinyl, 1-
piperidinyl, 2-piperidinyl, 3-piperidinyl, l-pyrazolinyl,
3-pyrazolinyl, 4-pyrazolinyl, 5-pyrazolinyl, 1-
piperidinyl, 2-piperidinyl, 3-piperidinyl, 4-piperidinyl,
2-thiazolidinyl, 3-thiazolidinyl, 4-thiazolidinyl, 1-
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20 Design" Chemical Society Reviews, pp. 563-580
(1979). Exanpl es of such groups include, but are not

wORmstess2s 0, - COCH20H, - CONHOH, SO2NHR' , - SO3PICT/US2004/029093

-PQ(OH) NH2, - CONHCN, - OS@3ils = CONHS02R , - PQ(CH) 2,

-PO (OH) ((P') , -PO(OH) (R) , -0OPO(OH) 2, -OPO
(OH) (OR) , -OPO (OH) (R) , HNPO (OH) 2, 25 -NHPO
(oHdaroRifinyl NHPO R ZqIRAINYD, O O miCk: 340 idOnMLN HO

H 03552
T
Pcr:“Tl/dﬁ%ré’éLoZi/l %590353%01%%0 0%4 Xﬁ’éﬁ%‘#ﬁ?ﬁcﬁﬁ ONNN
ertr@hmdpromssq@l_nglmzzwown-zbtm@l@w NeMzOdithiafeH H

Hﬁh 3031&?93'_!Lr{1\£d% 00, H [0026] The term

eterocyc A S hér &R neans a5 monocyclic or
biW2@li c nBheatemat |fetamgryy st em head ngerkint medns a

q‘?gn%r %%tl%@ %ﬁ het e :at Qm %éugs %H%E%Yfﬁ ri n Vl%%I ﬁct ed
heterocatom or heteroatom groups in each ring selected
from O, N, NH or S in a chemically stable arrangement.
In such a bicyclic aromatic ring system embodiment of
"heteroaryl":

- one or both rings may be aromatic; and

- one or both rings may contain said heteroatom or
heterocatom groups.
[0029] Examples of hetercaryl rings include 2-furanyl,
3-furanyl, N-imidazolyl, 2-imidazolyl, 4-imidazolyl, 5-
imidazolyl, benzimidazolyl, 3-isoxazolyl, 4-isoxazolyl,
5-isoxazolyl, 2-oxazolyl, 4-oxazolyl, 5-oxazolyl, N-
pyrrolyl, 2-pyrrolyl, 3-pyrrolyl, 2-pyridyl, 3-pyridyl,
4-pyridyl, 2-pyrimidinyl, 4-pyrimidinyl, S-pyrimidinyl,
pyridazinyl (e.g., 3-pyridazinyl), 2-thiazolyl, 4-
thiazolyl, 5-thiazolyl, tetrazolyl (e.g., 5-tetrazolyl),
triazolyl (e.g., 2-triazolyl and 5-triazolyl), 2-thienyl,
3-thienyl, benzofuryl, benzothiophenyl, indolyl (e.g., 2-
indolyl), pyrazolyl (e.g., 2-pyrazolyl), isothiazolyl,
1,2,3-oxadiazolyl, 1,2,5-oxadiazolyl, 1,2,4-oxadiazolyl,
1,2,3-triazolyl, 1,2,3-thiadiazolyl, 1,3,4-thiadiazolyl,
1,2,5-thiadiazolyl, purinyl, pyrazinyl, 1,3,5-triazinyl,
quinolinyl (e.g., 2-guinolinyl, 3-quinolinyl, 4-
quinolinyl), and isogquinolinyl (e.g., l-isoquinolinyl, 3-
isoquinolinyl, or 4-isoquinolinyl).
[0030] The term "aliphatic" as used herein means a
straight chained or branched alkyl, alkenyl or alkynyl.
It is understood that alkenyl or alkynyl embodiments need

at least two carbon atoms in the aliphatic chain.
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stable arrangenent. In a bicyclic non-aromatic ring
system enbodi nent of "heterocyclyl"™ one or both rings

waoryoskesent ai n sai d het er cattdm or het er oat om §COAWSS104/029093
[0027] Exanples of heterocyclic rings include 3-1H

nzi_m d | ~2-ane,. 3-(I-al-kyl.)-benzi m dazol - 2-one, 2-
B e SR ST 55 GRS Ao L5 o @
ol ATt aRReIAY lor BriitigeahydicgidliiepheAHocy2 142 ring
nmor phol i no, 3-norpholino, 4-norpholi_no,
SYS{ERMokSashdis AOL agomkitéwor plolaleslkerti evmgshdieivieo one

- ol i diinyl - rali.dinyl _3- i di nyl_,

o B e ae By i ey
gZougtsr almy:dmlm EeTcd DipTyip g/‘ll- lciquiebwlyﬂy: ,cycllopéecx)ltyl ,
2-piperidin 3-piperidinyl, 1-pyrazolin
Céf?g;? 79 "nyﬁyf‘ﬂ&?- Sl r%ﬂc,loé-e%ﬁjzo|CiYﬁ§i|O?leP-tenylr
nPRSOrehNY | addnBinReNl dhay decd1Rpeni dinyl,
4-piperidinyl, 2-thiazolidinyl, 3-thiazolidinyl,
[298/il azol Pdi ied Teweipg05he3552hoRCHLSY 0E4/i028093ns

L dazal i;dinyl, 2- i o lidinyl, . .
m%i hale, Shey il%‘ﬁq}éa -e%'l r%%%%% i r‘?y|¥",nyi ARGy Ping
ineegahydr.ogu rokimpil, thet hahipadroicogurbeh BYbms in a

%ﬁnéo hig#@ge, benzqdi t hi ane, and
(¢13581 Apdtsli RirasPol-S21one., 8/[ 0828] THE ebpiwld be
unbeteteanykhags tused hetebn reans _r@fegot@gcgﬁle' ¢ofh1

bicyclic aromatic ring syStem having
nheberogtomtonshaenettbat eprgrpupstiengeauk .ri Bgrselkecpée,

from NH. or. S in hem cal ly.stabl e arrangenent.
lﬁngsdgﬁ_g’lgi) E%FF&-”OEP’S%E & ehe %8%%?8#8%8& ER
atOmsheher dargkroatomenesor kakhihi BES ABYNBE , auoNBti ¢, (ag

.and - one or both rings may contain said heteroatom or
1Rel@FrBRPAH G oups. 8F 0B29PTEXAnpl es of heteroaryl rings

[oBsbyde ZFBFr§B¥Ese 15hémﬁ55?@¥lstgbhgig§§ghégment" as

2-imdazolyl, 4-imdazol yl,
used herein refers to a compound structure that renders

the compound sufficiently stable to allow manufacture and
administration to a mammal by methods known in the art.
Typically, such compounds are stable at a temperature of
40°C or less, in the absence of moisture or other
chemically reactive condition, for at least a week.

Preferred Embodiments

-[0033] In another embodiment of this invention, Ar is
phenyl, pyridyl, quinolinyl, pyrimidinyl,‘or naphthyl,
wherein each group is optionally substituted with 1, 2,
or 3 J groups.

[0034] In another embodiment of this invention, Ar is

L9 P s



10

15

20

25

i m dazol yl, benzi m dazolyl, 3-isoxazolyl,
4-isoxazolyl, 5-isoxazolyl, 2-oxazolyl, 4-oxazolyl,

woe-2005a3882y1 , N- pyrrolyl, 2-pyrrolyl, 3-pyrrol pCT/US2004/029093

2-pyridyl, 3-pyridyl, 4-pyppdyl, 2-pyrimdinyl,
4-pyrimdinyl, 5-pyrimdinyl, 20 pyridazinyl (e.g.,
3-pyridazinyl), 2-thiazolyl, 4- thiazolyl,

5-thiazo| tetrazolyl (e.

., b- tﬁtrazoﬂyl)
tr| Lyl . [ d zol N N
hl\enyl , hiYer| \N benzef ubyl , t hoghenyN—¢
i yl (e~g 2- irdolyl), azol e.g =

Y o
2-pyrazolyl), isothiazolyl,

‘25 1, 2, 3- oxadla;BIyI ’
1, 2, 5-oxadi azol yl, 1, 2, 4-oxadi azol yl,

1F§,3-tria§pbyl 1, 2, 3-t hi adi.azol yl,
1,°3y4-thiadragolyl, 1,2,5-t %dlazolyl purinyl,

pyr/a , 1, i aziny, inolin e..d.

2-q olﬁ yl, quﬁ.. iy N @) i 7, é;uhk*

I soquiyeli nyl %/, 1-1soqu inyl, 3- =N

i soqutnol i nyl, 4-i soqui nGki nyl ) . [ooéby The term
"aliphatic" as used herein neans a straight chained
or branched al kyl, al kenyl or alkynyl. It is

undefst ood t hat al kenyl or al kynyl enbodi nents need
at | tmo carbo oms in the a3 |phat|géﬁhaln WO
20665/ 2064 029098 They_t eh

"cycl oa OLgCycIoa.k ny ef er=< ‘ \go [
or fusé€® or bridged bicyclic carba i

that is not aromatic. Cycloal kenyl 'ri ngs have «

nore units of unsaturation. Preferred Qﬁploalkyl 5 .

gro%ﬁﬁ |nclude C clopropyl ¥clobutyl cyclopentx .
exyl I yl1s

ncyef SBACAIRGRE oREpESES I EGHERt e
nornbornyl adanantyl and decal i n- yI [ 0031k As used

g\}& bon ﬁ&ﬁmide5|gn§ Tgijgave t he
ed d\ i nt ug |ng teger. For
ex ?he nunbe?% bon NS, i V&

(C1- C4) al kyl group is 2, 3, or 4 It shoul d be
uHeredt ood Itlhatpw:els@leﬁé@zfgﬁavpéﬁblc%f@rquamem t 8raks:

cl
VK
%L\

[0037] In another embodiment of this invention, Ar is

a 6 or a l0-membered arcmatic ring having 0, 1, or 2
nitrogen heteroatoms, wherein 1, 2, or 3 ring atoms are
optionally and independently substituted with J.

[0038] In any of the embodiments of this invention,
each J group on Ar ig independently OR', NO,, CN, CFj,
OCF3;, R', COR', C(O)OR', C(O)N(R')a, BSOsR', SON(R') ,,
1,2-methylenedioxy, 1,2-ethylene dioxy, or NR'C(Q)OR',
NR'SOgR' .

[0039] In any of embodiments of this invention, each J

group on Ar is preferably, and independently, OR',



nunber of atonms in the appropriate group. For exanple,
in a (C3-Cl0)-heterocyclyl the total nunber of carbon
wa3o@tesrsand heteroatons is 3 (as in aziridi neLT/uUs2008/029093
6 (as in norpholine), 7, -8219; or 10. [0032] The
phrase "chem cally stable arrangenent” as used herein
refers to a corrpound structure that renders the
§Urf FE€ erft'y OFt 8BRE - t Mars dwaRmrabart utkiand is

Bfgil%ggrpl@ta&@%gga{%acml by methods known in the

Typical Ty, such conpounds are stable at a
t EHfifdlat ur énoknodlder emdcessienics bhetabsencemfion, each

re or.other hem al | ctive, ond| tio for
TPIPAL B 2L PE" iR %n%s@?neﬁﬂs TS
5 ammiH}ér @mbNdbrrent of this invention, | s phenyl
I noI I, N VAl m di , _
V\%c[edr g’l)jn eat %h%g %CP 8ﬁ§?f¥"y‘r§§b§@?‘{) “éedltwi fhig,
2(C6-a103 érgﬂ.OU@ﬁ cEEOQﬁ!b] hlelﬁeaeawﬁr epadiinerbcaf T ig
thiis inventio WD 2005/ 035525
S GSRSoH) 63886 Ut e et €h 1 b\eiBstEtuent

SI00423C Me@nCE3phebddl Nrbbdimend, TNs & MRHBReq or
MO NO N/ NN1I N or 10 [0035lhln anot her

10 ESamRERETER #RTS F5RMENt i oR, 2APther prgferred
embodiment, T is a 6-membered heteroaryl group that is

optionally fused to another 5- or 6-membered aryl or

heteroaryl group.

[0043] More preferred embodiments are those wherein T:
\ M \
el e ls Sl o¥
N N : N
\ \
H H
Elf O CL; @
0
N7 Z
M s X )\
N Ry ,fr. { \_é_
N
' \
H

15 r OF
[0044] In a more preferred embodiment, T is:



N NN NNONN/ N[O036] In a particularly favorable
enbodi nent, Ar is: CI 15 [0037] In another enbodi nent

woRodshiBss2s nvent i on, Ar “a28 or a 10- nember e@CT/US2004/029093

aromatic ring havi ng 0 1 or 2 nitrogen heteroatons,
wherein 1,52, or 3 ring atorrs are optionally and
|ndependen Iy substituted with J. 20 [0038] In any of
t he enbodi pents of this invention, each J group on Ar
is i dently OR, NO2, CN, CF3, OCF3, R , COR ,
(RI')2, SO2R , SN (R) 2,
neéli oxy, 1,2-ethylene dioxy, or NR C(OOR ,
NR SOZR . NgS [0039] In any of enbodinents of this

i nvention, kach Jr gyeapiea. Ar is preferably, and

nde endentl , OR, WD 2005/ 035525 PCT/U82004/029093
[00 5% ha|6§eﬁeréﬂlncFQbOQQmeBFSceﬁ thysr énpeatéeanl pny T
okBip, 1o Sprhahagey cagel o4l ar binehboral SL0070LabRkere
anot her enbodi nents this 1nvention, eac up
aowlApri setrdependeptrbyphal o, trifluoronethyl, 5

5 [Hﬁ%gé:heg%cgggﬁghogéé]eﬁ%foéggagm%gtag¥ @k?geaasgntlon

10

15

20

pEEo16LE) behproanyl whewbeneirnigach T is optionally
substituted wth 1, 2, or 3 J substltuents [0042] In

a preferred %zl ne d or 10 a

10- menber ed EI:?I_ >ﬁér N ied

enbodi nent, T hS a 6 eredg\l]_gteroar group that is
optlonallyfused to another 5 r + 6- mender ed aryl or

het er oar yl )L [OO I\/bre ref er,\r enbodi nent s
are those M%\feréi ﬁfﬁ @\
N/\ ;i
N Z N N
“\j\f E\J\;’ [ \>_§~
NT 3 N™ ¥ N

AY

or H

wherein each T group is optionally fused to a 5-membered
or a 6-membered aryl or heteroaryl group.

[0047] In another embodiment, T is:

N
()
N
° wherein T is optionally fused to a 5-membered or a
6-membered aryl or heteroaryl group.
[0048] In certain embodiments, T is not fused to
another ring.
[00491] In any embodiment of this invention, each aryl
or heteroaryl group of T is optionally and independently
substituted with 1, 2, or 3 groups selected from -CHs,
-HaoCHz, halogen, acetyl, -COzH, -(Cl-Cé6-alkyl)-CO,H, or
-OzR'.



NNNN'NH\H HHN\\NNO (/ INN NH CC N

)-~ N C ~\H 15 H, or [0044] In a nore preferred
wentsdssent, T is: WO 2005/ 035525 2 2 - PCT/US2004/029093

PCT/ US2004/ 029093 O r1N H ¢ pyrazine. [0045] In

certain enbodi nents of this invention, any T group is

optionally fused to a 5-nenbered or a 6-nenbered aryl

(ﬁOWEMeranylcgrtm¢n am#ﬁMA@ptS@cbr@ﬂiﬂﬂ@tianmarbon atom

000 ol o1 01, WIHSOL DR oM 65, CO0BURISy

'H S\, br|S®B.lﬂ:dDCNeNlelSY'Stable arrangement. The
hetercatom is preferably, O or NH. In an alternative

5 embodiment no aliphatic carbon atom 1s replaced with T.
[0051] In certain compounds of this invention, an
aliphatic group links to T to the remainder of the
molecule. In general, in these aliphatic linkers
replacement of an aliphatic carbon atom is preferred in

10 compounds wherein n is 0. In compounds wherein n is 1,
this aliphatic linker group, preferably, has no
heterocatom replacements. Furthermore, compounds wherein
n is 1, preferably, have no aliphatic linker gro&p.
[0052] According to a preferred embodiment, W is

15 -C(0)-C(0)-Rg. Preferably, R¢ is phenyl, pyridyl, (C3-
C6) -alkyl, (C3-C6)-cycloalkyl, -OH, -0-(C1-C6)-alkyl,
-N(H) - (C3-C6) -cycloalkyl, -N(H)-C(H) (CH;) - (C6-C10)aryl,
-N(H) -C(H) (CH3) - (C3-C10)-heterocylyl, or -N(H)-C(H) (CH;) -
(C5-C10) -heterocaryl, wherein each aryl, heterocyclyl, and

20 heterocaryl is optionally substituted with halogen.

Preferred embodiments are selected from:

)t < to dmon i V BN NV< \/\

i n

—
O O o O
F F
\CI@/CI ;_N\@/F é_N\/Q/C[ g_Nv@/
—N H H :
I = e cl : F
More preferably, Rs is isopropyl.
[0053] According to one embodiment, W is -C(0)-C(0) -
25 ORg. In this embodiment, Rs is preferably hydrogen, (Cl-

Cl2) -aliphatic (more preferably, Cl-Cé-alkyl), (C6-C10)-
aryl, (C3-Cl0)-cycloalkyl or -cycloalkenyl, (C3-C10)-



JCNNN Ns Nor Hwherein each T group is

optionally fused to a 5-ne red or a 6-nenbered aryl
wonrodsgsenearyl group. 10 [0 I n anot her embedimsmio4/029093

Tis: N (N,-1 wherein T |s optionally fused to a

- I teE .
FHRERSEe10r 8o E1fpeRed Ryl OF Beteronrul gt yp.
(anethBeralkny, kﬁ@#@lnlnhenyyembamkyﬁnﬂsopreﬁésably a

invention, each aryl or heteroary rou E
CYHLPBRAPYY RAUPndeBRRdBARY ygrQHEs%?tBPE BRLAYL

SQES§19ﬁ9H33w§€Eeﬁ%egof§°ﬁ‘ g%@ps W@gkglnh9|999ﬂalogen,
acet yl CLoCB-al RyT) T 60oH, of - 20 - 02K WD

pze©5t835526hP@TbUSZO@hﬁOZQOQBMOIeZEreFGGSD}YLnReexsdinor
enboghn?nts, 1 aliphatic carbon atom in T is replaced
by"a"Héter oat om sel ected from0, N, NH, S, SO, or S02
[0058] chenheablyisabbeanbrhagearpbdihbat , hwt esoatqo) i-s
preferably, O or NH. In an alternative 5 enbodi nent no
CéDDpNéRkbmcaﬂbmmin(ﬂnii§ hedireged wi (3 -T6) -6y, 1081 -

c§Fo: ngPﬁ <" R6T2RE) £ hievy et ey “BF<¥he: bl dchrEol a
ngeBecaly 0k hess aukphati gulinkers, replacemraiyof an

C carbon ato erre oun

sﬁB@E@th@d'§1Qh LB E@”§05n§§oﬂ@§re'Er@fé%a%l JRLsig
al 1 phatic linker group, preéeferably, has no Keteroatom

hyépbgeanemcs CEQ) thgriroagkytonpoungslohékenyl, noirs (T3 -

Eo?fﬁg%g&¥cyc§¥i.noA?LeBEg H%eﬁ'?kSQeg%S fg hydrogen and
the other Rs is (C6-C1l0)-aryl-(Cl-C3)alkyl-, wherein the
alkyl is optionally substituted with COxH; (C3-
C6)cycloalkyl-; (C5)-heterocylyl-(Cl-C3)alkyl-; (C3-
C6)alkenyl-; or each Rg 1s (C1l-C6)-alkyl-. Alternatively,
each Rg is (C1-C3)-alkyl-.

[0055] Most preferably, -NHRg¢ in W is:



[0052] According to a preferred enbodi ment, Wis 15
-C(O-C(O-R6. Preferably, R6 is phenyl, pyridyl, (C3-
waaposakps, (C3-C6)-cycl oal'k)% =~ OH, O(Cl- Copeaiusyio4/029093
-N(H) - (C3-C6) -cycloal kyl, -N(H) -C (H (CH3) -

(C6- C10) aryl N(H) - C(H) (CH3) (C3- ClO)

et rocyl I C(H)
(gr%to) eners WJ %ﬁ/\v %\Ty ; @Focy,cg\w
ando 20 het erwar yl opti ohal ly substituted with

haI ogen Preferred enbodi rrents are selected from 33
-N3 -N-\ /-N¢g J -N-N

z ClJF re pr r,'qably, Rﬁq)qL
[/U?IS o%r%fn nt

5 Ne( 0)
n t hi% nbodl rren‘? R6 'S pr@fe ably hydro%}gen¥ ’
- 012) allphatlc (rmre preferably Cl C6- al kyl ),

-IC1 Naryl cycl aal -cycl@alrk F
4 PCHUS 0 02909
hegerjocycl yl , C 0) heteroaryl, [or C3-Cg-cy Io | Kyl -,

(C1- C3) al kyI V\hereln the cycloal kyl is prefera ly a

cyclo ICIgrou he ryg group is o tlpnal

?Q?(s,git dvvlth upl Jgro Narv;r@éyg‘] 7/@
aljo pr ef

pré&ferably, R6 |SOH or met hy [ 0054] Accofdi'ng to

another enbodi nent , WIS -C(O- C(O-NR6)2, wherein
||§ hydr ogen (CI Co6) -al kyI (A - C6):al EenI\}/IN,

-aryI 01+ -aIkyI rorO(CB crgﬁqﬁ
eter ar9*|I ( kryl- HR6| tyonal |y
sulfst d V\/lthD to 3'J g@oups Pr éf er &bl i's

hydr og (C3-C10) - cycl oal kyl or -cycl oal kenyl
(C3- C10j-heterocyclyl. Alternatively, one R6
Prpdeeged angubkhe tokhes BO the alkyl and aryl roups in
g. C6- Cl10) -aryl - (Cl1-C3) al kyl -, wherein the 15 aIE I's

t ﬁ?.Swépﬂﬁmeaﬁse?eube&O@ﬁPh eapboxyc3and heteroaryl

More preferred substituents on the aryl groups are

halogen (preferably chloro or fluoro) and more preferred
J substituents on the alkyl groups are carboxy and
heterocaryl.

[0056] According to yet other preferred embodiments of

formula I, W is:

o Re

Re

o) ;
wherein the NR°R® is -NH-(C1-C6 aliphatic), -NH- (C3-C6
cycloalkyl), -NH-CH(CH;)-aryl, or -NH-CH (CH;) -heteroaryl,
wherein said aryl or said heteroaryl is optionally
substituted with up to 3 halogens.
[0057] In any preferred embodiment of W, the NRSR® is:



C6) cycl oal kyl-; (C5) -heterocylyl- (C1-C3) alkyl-

(C3- C6)al kenyl-; or each R6 is (O -C6)-al kyl -.
wahvwsroassvel y, each R6 is (Cl-C3)-al kyl -. [ 086Bjushmgn29093

preferably, -NHR6 in Wis: W 2005/035525 - 2 5 -

PCT/ US2004/ 029093 O1I )i /OHOWw OOOOOHOHDO

H O H O H N c~('" N I yN O00O0O)(cr F' "AY

y
004~ OH 0 10 D 0 H HN-W ) H(N OH
/(ﬁN LCﬁfﬂ glar‘ﬁgrre i tuents
on the”al ky d ary groups iI'n this enbodi nent rare
halogen carboxy and heteroaryl. More prefe red

stl ts on Ahe | group ar !
y chHax N uor oyt e pr
sub tltuents on t he yl,group are carboxy an

heteroaryl. [0056] According to yet other preferred

enbodi nent 5 formula I, WA |s OR6 N 19 0
mherein-mhe i S S &' al i phdti c H (C3-CB
cycl oal kyl =NH- CH ( CH3) , oar -N CH3)
-heteroaryl, wherein said ar§¥ or said heterbaryl is-

optionally substituted with up to 3 hal ogens.

[0058] In any preferred embodiment of W, the NR®R® is:

_g.,qv | §H7/® | -g-ﬁ’r@“' | %Hf@ "

[0059] In any more preferred embodiment of W, the NR°R®

is:

10 [0060] In any more preferred embodiment of W, the NRPR®
is:
H
_g.N
[0061] According to one embodiment, R* is selected

15 from:



15 [0057] In any preferred enbodi nent of W the NRG6R6
i s WD 2005/ 035525 PCT/ US2004/ 029093 - 26 i-H N H\
W02605/035385 N -NCl - -NHN\ /NHC H \ PCTIUS200M029093

N NFNC NF C or F;]Ja [0058] In any preferred

enbodi rent of W the NRGRQ':Z _ +N\01 ~-a - HO Cd +
N\ F- - o NF 5 [0059] I'n any nore preferred
enbodi ment of W the NRGR6 is: H_HN -NN\ / H'
Cl ~F N\ or N\ 10 [006Q] In nore preferred
enbodi ment of W |the NRG6 ; -N [ 0061]

Accordi 0 enbegren ' selected 15 from

WO 20051485525 PCT/ 04/ 093 ™

Ak

[0062] According to a preferred embodiment, R ig

selected from:

| V>V$Q§

.
| I or

[0063] According to another embodiment, R! is:

v v LY

10 I ' r
[0064] According to another embodiment, R! is:

Q0.0

AN
[0065] Most preferably, R!' is cyclohexyl.

{

[a¥a¥2 V]

¥

15 [0066] According to one embodiment, R? ig:

[0067] According to another embodiment, R? is



27 \/ T 4 nni nnl "rj"r | [0062] According to a
preferred enbodinent, R is selected from 5 ~1 1 |
wa 2005/0BSH263] Accordi ng to anot her enbodi nent, RCTiU$2004/029093
or 101 , I I I 1 [0064] -Aggording to anot her
enbodinment, RL is: \ I I / or [0065] Most
preferably, Rl is cyclohexyl. 15 [0066] According to
one enmbodinment, RZ is v i rv v,nn, rvw nnrvL || M.
Irwi I , or [0067] According to another enbodi nent,
I's WO 2005/ 035525 PCT/ US2004/ 029093 28

rnnr zrvzr or [0P68] According t
enbodi ments, R2 is] or .hnr Q "nj
Accordv'ﬁgko a re erre

1

di mend
or | 1_J0070] ~ks any pr rred enb
is t- I but yl . I[0071] According to one e
is: F
[0068] According to any preferred embodiments, R? is:
>w/ o ?JI\:\/ OT\NT,\
I I I I
5 [0069] According to ény more preferred embodiments, R?
is:
| |
[0070] In any most preferred embodiments, R?® is t-
10 Dbutvl.
[0071] According to one embodiment, R® is:
NN ]
r SHr ! r r ’ ; O .
F F F l
F
‘ FLFF F
[0072] According to a preferred embodiment, R® is:
|
NS
SH
or
F F F
F
[0073] More preferably, R® is propyl (preferably,
n-propyl) .
20 [0074] In any preferred embodiment of this invention,

R* is H.



5

10

15

20

, SH, , , cr . FFFFFFFF [0072] According to
a preferred enbodinent, R3is: | | ru VUL SH 15 :or
WO 260535280073] More preferably, R3 is propyl PCT/US2004/029093

(preferably, n-propyl). 202p0074] In any preferred

enbodi nent of this invention, R3 is H WO

2005/ 035525 PCT/ US2004/ 029093 - 29 [0075] According

t PUT5dt her 2erPEEI MO SRILERY FPOLHRthe® WRER Rhe
%d(%;'jgtth%r"\@hgﬂ theys @he deoundhormy here rBd“ugldSBE%Eﬁ”%hé

6] According to another enbodi ment
HVdEbg@ﬁte@nd R3is: .V',r rvww W~ r n, i r n, I nr

,, f I/r ,nnr , | v ,, | v~,. .v. SH\\\ or \ FFF,
F FFF [0077] According to preferred

egbqdi nents, R3, is hydrogen and R3 is: W

[0076] According to another embodiment, R*' is hydrogen

and R® is:

u\n!r\n W\lx\ﬁ \r\rlvv \/V\]JV‘ uvxl.fwwxlf\f\d\l‘!fv‘““l'“
NN
SH H
F F > g : F >} s ’ ’ or
F
F FF F

[0077] According to preferred embodiments, R®' is
hydrogen and R® is:

N ¢
> > or
F F

F

[0078] In yet other embodiments of this invention, R*'

is hydrogen and R® is:

|
2520, SV V2N, VoW N
\\ F
N ]
F FI Fl !
F F L FF F r o

[0079] According to one embodiment, one of R* or R* is
hydrogen.
[0080] According to another embodiment, one of R*? or

R*" (C1-C6)-alkyl.
[0081] According to a preferred embodiment, R* and R*
is hydrogen.
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1\ , '\\~or FF 10 F [0078] In yet other
enbodi nents of this invention, R3 is hydrogen and R3

wOo00s03%525 | IV, VU, .rte 'V~ '~ nnnn, vvv nnPCYiUS2004/029093

| ~SHFFIIlI Il FFFFFFR F, or 15 [0079]
According to one enbodi ment, one of R4 or R4' is

hydr ogen. [0080] According to another enbodi nent, one
oit)ORZ,] or R cerClai@pmbead kygnt §,008 B Ac@erbbngat@nfa of

g{ o 03 5220%2#/ @2%04%2%%33}64%%2%?%%%? n certal n

eﬁbmdta&n&bﬂ;h N oE\THZ Oar bonsS at ons of ,

e i on and ind y o Iaced
m}’sgf ‘{éc Accord| n ?gl%téﬁe éfn‘gglés mYem?lrbI{\'
bhb&ﬂi@ye@mcﬁarpcﬁmm WMeﬂesnaRlcdmpcynﬂiomheyE) nwHrdis1s 1 or

BLGRABaR T e RIS b SO drneath dton &

aatal QH@He i/n aébdcn ra&eaneBSeaptyonﬁn@staldduhadepehneﬂt 12,

nehsy?t%% w-‘%th s1 %LgPérgngﬁla%%feni’@eée}naﬂ kW)

th@é Lnl nogerdri n et henrenpo@inde Rt S1B0 $8& hownmgmy cof
R3, and R4 are replaced with N, NH, 0, or S

pﬁ)—alkyl).

[0084] In certain other embodiments no carbon atoms of

R*, R?, R®, and R* are replaced with N, NH, O, or S. In

other embodiments these groups have no J substituents.

[0085] The compounds of this invention may contain one

or more asymmetric carbon atoms and thus may occur as

racemates and racemic mixtures, single enantiomers,

diastereomeric mixtures and individual diastereomers.

A1l such isomeric forms of these compounds are expressly

included in the present invention. Each stereogenic

carbon may be of the R or S configuration. .

[0086] Preferably, the compounds of this invention

have the structure and stereochemistry depicted in

compounds 1-76.

[0087] Any of the preferred embodiments recited above,

including those embodiments in the above species, may

define formula I individually or be combined to produce a

preferred embodiment of this invention.

[0088] Abbreviations which are used in the schemes,

preparations and the examples that follow are:

THF: tetrahydrofuran

DMF: N,N, -dimethylformamide

EtOAc: ethyl acetate

AcOH: acetic acid

HOBt: 1-hydroxybenzotriazole hydrate
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ot her enbodi nents these groups have no J substituents.
[ 0085] The conpounds of this invention nay contain one

wWQ30@ro3sase asymretri c carbon atonms and thus nRETMSZA/029093

as racemates and racem c .nmgxtures, single
enantioners, diastereoneric mxtures and individual
di astereoners. All such isomeric forns of these
cifpounds -dimeekpt assigprapyd)) udedthpl ¢debgpiicisemte
invention Each.stereogenic 20 carbon may be of the R
or S confrguration. [0086] Preferably, the conpounds
afMM :hiNs menhehmbophohiave t he structure and

eqchem stry depicted in conpounds 1-76. [0087]
W'O%W@H?Sﬁﬁgb&%& nents recited above,, 25
imairdiengpanhbbse enbodi nents in the above species, nmay

ef formula | individually or be conbined to
&_oéd’gjg% e?gr‘g%??% enbodi ment of this invention.
[£X088] aAbbreViadi«ans which are used in the schenes,

pr ecgr)ar ations and the exanples that follow are: 30 THF:
R afrFdFoPHFEROBRERTEEN L di et hy! f or mani de  Et OAc:

eidiyb : aget edLr AcP¥1dacakbenges d HOBL :
1- hydr oxybenzotri azol e hydrate WO 2005/ 035525

B (USS064/-639693°cnYB1 ~ EDC:

I B3- @'E,@@gﬂgkg['\rl%ﬁ;@{&pyl ) - 3-et hyl carbodi i m de
Rf/ roc | oride N- et hyl m)rphol ine NWP: .
hfet BBy PrbYigiyoe 5 Et OH et hanol t-BuCH:

e bt T avyent Doy 2R eafbOfy BEE

DMSO: diemthyl sulfoxide

TFA: trifluoroacetic acid

DCCA: dichlorocacetic acid

DCE: dichloroethane

DIEA: diisopropylethylamine

MeCN: acetonitrile

PyBrOP: tris(pyrrolidino)bromophosphonium
hexafluorophosphate

TBTU or HATU: 2- (1H-benzotriazole-1-vy1)-1,1,3,3-
tetramethyluronium tetrafluoroborate

DMAP: 4-dimethylaminopyridine

PPTS: pyridinium p-toluenesulfonate

IBX: periodobenzoic acid

AIBN: 2,2’ -azobisiscbutyronitrile

TEMPO: 2,2,6,6-tetramethyl-1l-piperidinyloxy, free
radical)

rt or RT: room temperature

ON: overnight

ND: not determined

MS: mass spectrometry

LC: liquid chromatography



BOC2O di-tert-butyldicarbonate 10 Cbz:
benzyl oxycar bonyl Chg: cycl ohexyl glycine TbG
woents/psf2y| gl yci ne Fnoc: 9-fl uorenyl net hyl oxyearszk/029093
DMSO  di ent hyl sul foxide 153FFA: trifluoroacetic acid
DCCA: dichl oroacetic acid DCE: dichloroethane DI EA:
dllsopropylethylan1ne MeCN:. acetonitrile 20 PyBrOP:
S it o thiy) WesmegkaSgloni um hexafluorophosphate
TREEs9T HATLE 25 thenset thagol s dav
t%traﬁethyluron|d%$%etrafluorobo$z§%§ %ﬂﬁka§’%e prepared
4drdioeeehyl any moghddd Heo28 PPTEopy rdldildiedmin the art.
nesul r Z0i c Cld AI
DS 2 RERRY P e AR T o 6! Bl
5 2xﬁmﬁuﬁdsebfammﬁtgﬁedenp|pevedtngmoxynﬁkneequﬁadﬂeat)
&%F%%egr Qh ﬁ%qgﬁgégggéégtUEEE%QQAEO%?QEJ%%F ordlggry
@mnaﬂaﬂogtg@hybvmkﬁﬁﬁﬁl0355251%&Hﬁ1£ﬂ@ﬂ4#@@9098d £032
ng .Synt hetic N@thodologg £008 e conpounds of
CRvERt Y O ey B5d "9PEFaPbdt §Iaﬁy met hods
lirlQMtﬁ:atéBO]S}e S Idee@rian bbﬁer&éi .belsﬁhema thé bel ow

illustrate synthetic routes 50 t he
10 preparative éxamples that follow.

1




5 conmpounds of the present invention. O her equival ent
schenes, which will be readily apparent to the
wonaisnasizs skilled organic chem st, nay alter nRCTAUSROP4/029093
be used to synthesize varidds-portions of the
nol ecule as illustrated by the general schenes bel ow,
ggg the_ 10 preparative exanples that follow. WO
525 PCT/ US2004/ 029093 - 33 Scheme 1 ~-N~/ +
HN--( neat, reflux "NH~ distill 2 Z HO
i IGZ(I}I 2 EttOHPd/c -~ ~NSPTHE 7' RT E
&Kﬁ o Pd/ €16%Pd+~C 01-6 /<
EtC)—IZ N VAR OOZ H = O Ep¥YTuBT EDClHoB'rN
Pyrazine-2-COOH Z-Chg-OH O -T, 4 Ar HO
Tri phenyl phospi ne O

mn

Y
M
7

HO, ‘
10% Pd/C
0 EtOH
N — N
Z (o]

THF
RT EDC/HoBT
Z-Thg-OH

=
iw

{ 10% Pd/C
10% PdIC
. E{OH bj( EtOH
H o)
Z-N
\/go z- \/g EDC/HOBT

EDC/HoBT P ine-2-
Z-Chg-OH (0] yrazine-2-COOH

Iz
ZT

23
1324

A

O\ﬁ Triphenylphospine [HO

0 N DEAD/THF 0 H N

0 N o
ArOH N7 ©

0°C -> ambient

/—\
=
\\__/S:
I=
O
ZT

1o
IN



OH~0" DEADfHFO HNOON NOCNNNOHO OAH
NDI NOC-> anbient 7 6 WD 2005/ 035525

WOGTSSZA94/ 029093 - 34 Ar i O 1.1 TFA - DEVLUSDI4/029093
H7 CNJj HNJ OO N'7--3Q “1", 8 O Sat HO EtOAc

O Boc-NNHOHHINN O G-H9 10 A O OO0l DI EA
O/ t NN 8+ HNNAHBTUZ OHDMAHOO Cl-H NW

(NJ)LN NO O N

D\«OH
1:1 TFA-DCM O N

H o
7 [NTTJLH N\r)§o
8
Loa e
c O
Boc—N N /A
H 0 H HoN N
H
\ e}
Cl-H

i©
-
(=

Al
1

0

2

. r
. o
O j H H
HBTU
8§+ N N/ZX DIEA £_>\T(N\Y/kW/N\Y7
s 2 N —_— o) H N :
0 DMA N N © o
CI=H NMM [ SN )
| H :

v O

-
—

r

G~
L%,

0

g

Oo-r

.,

DMP
tBuOH

o

DCM

-
=9
/—\
Z =z
N,
o
=
ZT

12

[0090] Scheme 1 above provides a general synthetic
route for the preparation of compounds of formula I with
various Ar groups, wherein T is pyrazine, R!' ig
cyclohexyl, R® is t-butyl, and W is a -C(0)C(0) -N () -
cyclopropyl. As would be recognized by skilled
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N 10 11 Ar OO tBuOHO0 11 HOODCMCNNO N -h 12
[ 0090] Schene 1 above provides a general synthetic

woause3sas t he preparati om of> conpounds of f or ROLAISE004/029093

with various Ar groups, wherein T is pyrazine, Rl is

5 | oh |, R2 t - but d W
Pr%§%§%§%§g%f+ﬂ00%é%¢%%ﬁu Ifoggu%%uizwb%hr%cd%n|fﬁﬁiﬁy
otSikd 1 | @b WA 12000/ §35D20e 9 %&SQA*@&%@%&Q@& by

practitioners, conpounds of for
vRyimy hiehe t $ramt hdlose depiet ed above may be prepared by

[%@%%tng tPo Qéﬂeilc é8Ut§unéO$§§]f£§%u Y?Freln T

unds” of F éi n i'S O

iPYSHEPELNBY PerPseparedy bye reaspaned b@ﬂﬁ@&@ﬂlﬁg
(after renoval of the Z rou %¢mnth a conpound of
COEPHYPA T ClTHLeEn W‘fa ¢ af IEIHPI i Higth 2

esiuﬁa 0pg- fo%&gﬁgh% W ﬂ{yunéyp%%y%%fg%g@%@&m ing

no acid erlvatlve
c@m@yEIemsn of conpound 3 to conpound 4 or anot her

] aci .d ivative for Chg- OHint conver sikon
f@ﬁ%ﬁmou_ﬁw FELEorBHUA 6 o0 B OV denE B S Thde
AL Pa vV avy i AGr R2-apg-di O OURS , coh€SPELHH VEE YeoMfbund 3

2005/ 035525 3 6 PCT/ US2004/ 029093 )
to compound 4 or another amino acid derivative for Z-Chg-
OH in the conversion of compound 4 to compound 5 would
provide compounds with varying R? and R* groups,

regpectively.



Schene 2 A HO 1. Triphenyl phospi ne 11 O DEAD THF N

ONOC->anbient 0 Hp, NNN_OOH CNHOmMmQ /
WOI2@s0354280 || 2. (1:1) TFATCRECr2 CNO N H O 6PCI/UB2004/029093
\N011 HOH coupling NN conditions OHN\1 _ +

NO OH DW ON

5@ HZ%a 10 O N~-OOO NdJd 1la
~--1y 1H OO tBuOH NylI- HNO DCMN 59 [0093]
Scheme 2 above provides a general synthetic cl

HO 1. Triphenylphospine ] X

b\(o DEAD/THF N =
0
o H N \é 0°C -> ambient Q
Ne ANy
[ “ H
N

N\/&O ©

H / \
o = o
2. (1: 1)TFA-CH20I2 [

[[+7]

Q
. H H
coupling D\(N\/K’(
iti 0 N : AV

conditions H 0
7a + 10 —— N\j)J\ N\/&O © (

N
cl 11a
I'\
N 7
O N
N
DMP g W
tBuOH [ :rj\
DCM
59
[0093] Scheme 2 above provides a general synthetic

route for the preparation of compound 59.

5 Scheme 3

_QH O-Ar
P1/9 + ArX —_— - P1/9
2
o oF o ~OP?
13 14 15
[0094] An alternative approach to preparing compounds

of this invention is depicted in Scheme 3. In this

10 approach, a 4-hydroxyproline derivative 13 is reacted



route for the preparation of conpound 59. 5 Schene 3
OHOA PLI'-N+ ArX PO OP2 OOP2 13 14 15 [0094]

wono@lBsneat i ve approach to pfepari ng conmpoundBCT®R2004/029093
this invention is depicted in Scheme 3. In this 10

approach, a 4-hydroxyproline derivativ I s_reacted
oGBR80erpeBuse 1458y BrRa AR S0harBbb8a tow + Arachehe
3¢0pPoLR GhitdrdSeR OV 48 Bpsedpelite 1omitd Seheser Sag PL

I's hydrogen or an appropriate am ne protecting group,
gpups Ry dkdderderaeth apopPRERER BoXGRPrerecRTagecting
gggﬁﬁp’Aér'Es QSdQ%EhgﬁdhE§E§hU'aﬂﬁdxxi Saf@Nappropriate

appropriate B | eaving group. In one e odi meRt S8t
leaxtihgbglrowp . P1Ihsont- bubodymanboragk, fB2thsbbydwegen, is

IS 4-chloro-2- _pyridine, Xis O, and 13 and 14 are
t%&EPéHCPﬁtP%l 'pFesth g]@"glf CYBHOET DVBCE HRF2 -
pl2983heAsxwedl d1besappigchaledabyrekicbkbhededOin the

practitioners, the conmpound 15 then may be carried on
preseagrpoindBueK, f BMARl aandb¥HEFeut i ne net hods. One

134857 035595 B eab04P 030009 = 38 “Getded 4 PH ci p
prack itOhntrBUOKhey chnpPVBQATHE 2hey fOa@HLEl cOr@2i2A0HN to

13a 14a 15a .
compounds of formula I by routine methods. One such

method is depicted below in Scheme 4



NC \ / uNDBU CHICN OIl TFA/ CHXCL2 90:10 0 O 0

HN ORT 16 O N 17 O\ / EDC HOBt/NWM CH2C12 O C
WOB#ISOBEEI2 90:10 / 'QI~-N N H O H O O RT x OP@TASOI4/29093
0018 NC NO\ / C EDCLHOBt/NW CH2CI2 ON,,~ N

N OHNNOHOOHOpPON~- 000' pOHO~O0I1 20

Il 0 WD 2005/ 035525 PCT/ US2004/ 029093 - 39 Cl

Hohem® @12 90.10 OHZNN 'AN 0 RTHOOO O

N__
¢ Q’Q/CI
N +BuOK )
0. N + @ T, o
>< b N~ N
DMSO/THF 25°
) EOH [ e wr
l4a

OH
15a
NN o
Q@ N=N_¢l
/
0N 07N
DBU, CH3CN < jg TFA/CH,Cl, 90:10 '
N R 0% RT HQ
Br \\\\
16 © q\\\
17
O \ /
EDC/HOBYNMM, CH,Cl, 2 i‘/ TFA/CH,CL, 90:10
o N 09~ pp
XOTN\/KOH
18
N=\ g 0 \ /
,.9@/ EDC/HOBYNMM, CH,Cl, N\)j\ﬂir
g R < T
HoN o N
O 0 x \ﬂ/

19 20



11 21 N O\ CI EDC/HOBt/NW CH2CI2 N HONN NN
Pd(Ph3)4/Pyrrolidine 0 CHO H OOCHC 2/CH3CN O O
wol283/03%82€1 (N H NNON N EDC/ HOBt / NMWM  CH2C12 pCODIS2004/029093
OHHNOH 23 -~~NHo NEI3N- H CN H - N DCAA/ DVMSO
NpH\/ OHOONHOHEDCEtQAc CNONON N O H ONH O

p NHO ONH 24 59 [0096] Sch 5 depicts an

al ternatlve approach for pre ca compound of this
i nve (59). The stgp n schene 5 could be
nmodi f 25 901 eN{N@k
0"~ RT :
21
N
O\ /
EDC/HOBt/NMM, CH,Cl, [
]\rw\)kﬁ;( 3 Pd(Phs),/Pyrrolidine
[N\ CH,Cl/CH;CN
N~
22
N=
(O 1S
N N\é/”\N N EDC/HOBt/NMM, CH,Cl,
O _~A_H 0 R
O ¢ OH H,N  OH

23 /T \_3‘”}';

N—
fo —
[ j\(N\/”\ 2 DCAA/DMSO | NG &
s NH EDC/EtOAc N/j\( N\é/iN N

OH F
oO_A_H O
A~ ) I 0
o ﬁ /\\\*‘
ae g NH
59
[0096] Scheme 5 depicts an alternative approach for
preparing a compound of this invention (59). The steps

used in scheme 5 could be modified by, for example, using
different reagents or carrying out the reactions in a

different order.

Scheme 6
H OH H HN  OH
O\H/N ;VH‘/N PdC/H, § NH
o] ( o] : MeOH O
28



di fferent reagents or carrying out the reactions in a

different order. Schenme 6 H OH H H2ZN OH OOyN(N PdC2
wo2008H383280 MeOH O 28 27 WD 2005/ 035525 PCT/US2004/029093

PCT/ US2004/ 029093 - 40 :[0Q§7] Scheme 6 depicts an

approach for preparing conmpound 28. In this

enbodi nent, a conpound 27 is converted to conpound 28

b[youggm)val Sohehdies hinwiyitexyn apphoayih faroteepangngr oup

under g9 lysis 5 conditi Thi s .6 coul d
SRR 88 b Phe o A GBS B ot TR Pdqis
prasierttednes Scompa@ind \28 aty resspalndf 2fhe SehereoxyHO

Tri phenyl phospi ne ArQ, 1. S [Et QAc, ArO, ~N-~o-

RO o b o R O e ot
NVR2diHions~0 BeOs MehremeRE ‘CQQl@UEé\rﬁQE ‘i Ousd Ag28 R2
29 1. NaOH EtCOH 2. H OHR6 1.

ArQ
HEFSdaree: Bagv Cﬁ—@éll"gél‘lleﬂ ?raBB%:t NG N3 AR I HREN
\conRBuERC28HOBt, NWP H2N N R6 BOG N ORs R3 O O OH

R6 R2 30 10a ArQ
Scheme 7

HO ArQ,
Triphenylphospine . 1. HCl(sat)/EtOA, 2
O~. DEAD/THF DWO\ 2. Boo-R%OH, O\(O\
N — N
, ArOH N EDC, HOBt, NMP, H
Boc © 0 ,& 0 N ©
O C > RT O O DlEA BOC/ O .

27 28 Ry 29

1. NaOH, EtOH
2. PyBOP, DIEA, ArQ, OH R 1. HCl(sat)/EtOAc
|

- H
CH,Cl, (HNWN\ 2. Boc-R'-OH
Ry Rs' Q boON Rs  EDC, HOBY, NMP

0 RsRs' O
HZN)KHJ\II\I’RG Boc/Nw/gO

OH Reg Ro 30
10a
ArQ, hH OH Rg ArQ, H OH Re
N N-g, 1. HClisat)/EtOAC N Neg
]
R1 “ N O R3 R3v (o] 0 R1 H N o] R3 Rg' (o]
BOC\N/H]/ \(&o 2. EDC/HOB, DIEA, T/U\N)WNWAO
DMF, T-CO,H
H o R, 2 H o R,
31 32
ArQ, H @ Re
Dess Martin NWN\
periodinane, O Ry N , Rs
t-BuOH, CH,Cl, L N O RsR3 O
TN 0
H o6 R,
33
[0098] Scheme 7 depicts an alternative approach to

prepare compounds of this invention. In scheme 7, the
variables are as described herein.

[0099] Accordingly, one embodiment of this invention
provides a process for preparing a compound of formula I,
as defined in any of the embodiments herein, comprising

the step of: reacting a compound of formula II in the
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HR6 ArO, HOHR6 NN R6 1. HC(sat)/EtOAc N N, R n
jle 0OORBRIOR HOR3R3 0O Boc.NRL 2.

wabkwskeEs DI EA, TJ’NO H 0 R2 DMF, T-CO2H H OPETAS2(821/029093

32 ArQ HO R6 Dess Marti-ngh NN, R periodi nane, = 6
t-BuOH, CH2CI2 0O RR HORSs RBO N T~-H-N-O O R2 33

10 [0098] Schene 7 depicts an alternative approach to
FIEFETE Sc 6Apd U PNG Iifs fomvehai BRL o mohede &, the

V@ RRhes r eoAgyfesaf.i bed herein. [0099] Accordingly,
one enbodi nent of this invention provides a process

for preparing®@d compound of fornmula I, 15 ap-#efined
in any of t enbodi ments herein, conprisingthe step
of : reag{ a compound of Amormula 11 iHmL WO

2005/ 035525 £1S2004/ 029093 41 presence jof
conpound of Oformula 111 to provide a compain®Fof
formula IV::PH p-Ar  R10' N;AEX R10° N O ORLi, O OR11

wherein:

R*® is an amine protecting group, a P3- residue of an HCV
protease inhibitor described herein, or a P4-P3- resgidue
of an HCV protease inhibitor as described herein, and
wherein the P3 and the P4-P3 residues are optionally
protected the an amino-terminal capping group; |

R™ is a carboxy protecting group or a Pl residue of an
HCV protease inhibitor described herein, wherein the P1
residue is optionélly protected with a carboxy terminal
protecting group or with W. Ar is as define in any of
the embodiments herein. X is an appropriate leaving
group. As would be appreciated by skilled practitioners,
an appropriate leaving group may be generated in situ.
[0100] In an alternative embodiment, the 4-hydroxy
group in formula II may be converted to a leaving group.
In such an embodiment, X is a nucleophilic oxygen which
reacts with II to provide IV.

[0101] As used herein, Pl, P3, P4 refer to the
residues of an HCV protease inhibitor as defined in the
art and as are well known to skilled practitioners.
[0102] The compound of formula IV may be carried on to
a compound of formula I according to the methods
described herein.

[0103] Although certain exemplary embodiments are
depicted and described below, it will be appreciated that
compounds of this invention can be prepared according to

the methods described generally above using appropriate
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[1 111 IV 5 wherein: RLO is an am ne protecting
group, a P3- residue of an HCV protease inhibitor

wdessriskes herein, or a P4-P3- residue of an PICYUS2004/029093

protease inhibitor as deseré¢bed herein, and wherein
the P3 and the P4-P3 residues are optionally 10

protected the an am no-term nal capping group; i Rll
isstaé’téélﬂbﬁ‘i'ﬁe‘fﬁ%]t%cﬁqr}?@“aé%’uﬁvﬁ%l%bﬁ‘i feginguefoprdpnary
HGV 1ar et.eage Lphi bitor descri bed herein, wherein the

Pi residue is optionally protected with a carboxy
tidPddal  pProtker isPsieeptoPTwk ks inventiongpraet fae a
[ .0f 15 ﬁg@gﬁi elf. [ §.a

g%b opﬁ?%?é f%@é?ng g?g§%&§%§§§oﬁﬁdf éhgﬁb?egfa?ed by
shidrivegeptacelly ammreptabdr appr ophémaat | edvicogdgnoupo a

n i Si ) al-ternati ve
DR roe-ARNEBLE L Sl cobDatilh 4 ABnLCTnak ve
comserntednt anaat@awd i fgroiupe RO decisasse ahe viral load
errbodirr%nae g&iﬁna nucl.eophi en. i.ch reac

| j c_ox S
wi't B PR Eo provide RA-TH Olrhigeﬂ%e§”h reir s PreeoPsT @
Rériekeprboet be newsisdugs fok ahe HAF4Ir dtiecfas eyicbi, batdra
a defineg.inlihe ar%a% d as are well known to
Sk Ted practity oters."25° 63627 The conpound of
flowosila | VIfeayhdencaitiied 10 do6cept £apand obef oraul a
| according_to the nmethods descrjbed herein. [0103]
ARG Car t ShiE SBFEary BRbott horisd art thahi ot o
aRehpdesenbhef B saltsWakk bee 8RS alfd vbRakronR0

conpounds of this jinvention can be prgggfed accordi ng
POFHEMEL RbdST IS iredSgener arFSS above lisieAgamong

RRMOPEL at 8a V) 2005/t035%5391 BETAYSZ004/ 029093 i pac 42
starting materials generally avail able to one of
@ﬁ@pﬁép?, IRPRTLILE .t engppte, benzene sulfonate,

bisulfate, butyrate, citrate, camphorate, camphor
gulfonate, cyclopentane-propionate, digluconate,
dodecylsulfate, ethanesulfonate, fumarate,
gluccoheptancate, glycerophosphate, hemisulfate,
heptanocate, hexanoate, hydrochloride, hydrobromide,
hydroiodide, 2-hydroxyethanesulfonate, lactate, maleate,
methanesulfonate, 2-naphthalenesulfonate, nicotinaté,
oxalate, pamoate, pectinate, persulfate,
3-phenyl-propionate, picrate, pivalate, propionate,
succinate, tartrate, thiocyanate, tosylate and
undecancate. Base salts include ammonium salts, alkali
metal salts, such as sodium and potassium salts, alkaline
earth metal salts, such as calcium and magnesium salts,
salts with organic bases, such as dicyclohexylamine
salts, N-methyl-D-glucamine, and salts with amino acids
such as arginine, lysine, and so forth.

[0106] Also, the basic nitrogen-containing groups may

be quaternized with such agents as lower alkyl halides,



[0104] Anot her enbodi nent of this invention provides a
conposition conprising a conpound of formula | or a 5
woheosmagest i cal |y acceptable salt thereof. Accecdiusgou029093
a preferred enbodi nent,:-t 8 econpound of fornmula | is
present in an anmobunt effective to decrease the viral

load in a sanple or in a patient, wherein said virus
‘h%b(feqs methydy | ﬁEh}S{ ot eGBEsBPYYE ofhigmidg 1 al

bide ECl0a 3bdi8ed0 phanmaceutiraably 86eeRialGetnyl,
carrier. @%0105 I f _pharmaceutically acceptable salts

Gteting  COpYGUAdandTdtael iSWERFREEN HPRT ehdin édlildes

theses cRIPES| Lhops:, thasesal Eﬁdaééeé’fdﬁ eé@kdbrﬁdes,
derived from inorganic or organic acids and bases.

PreriReed 2afoagdisesucradivd $allidear estdle Foldemmiydgand

, a at e, )

R A L e g s

Cerprtroridle, pradphbs amulthemabg, obtained.

pAd-apent aRe- ROABLANAL & dgluconate,  dadlocylisyllalg
et hanesul fonate,” funar at e, i gluco ep(fa oat e,

g heiso pifo s phat envémind suinfegt el sohbpt mmdiatiesd gxanoat e,

| ori r ob j.de hydr oi odi d
PRGOS b Ao O B0 TYEES O Gffance
setdranesubfiohay &ga R-mapisdtdleenesshéomad @ £ iniacdbhBak ee
xal at.e, tpl%rrg%e ecti n%lt

e ersul fate, 25
3 phenyl “propi on%lilcg,lrbcflélr at E,}lgﬁﬁv‘é{#b&,lrﬁrﬁﬁisﬁnat e,
suclcigiate, peastrat Bon tihitec panaten HosSyAI@IARG sten
F&Tdecaggat g Easehsa,l ts include arrrrggi um salts, alkali
151 $APPE;  SUBRPAS S GRSt andSPot 3k STTMES eystem)
aldkalasre oradr bha MBiml1i981,t Sncs888e aSo @ QiR 88da11ow
nesiumsalts, 30 salts with organic bases, such as
ag#a“%f’clﬁ&ﬁé‘-ﬁman?}ﬁ et IS O NAFEE Ry e FRRA LicHhieme, 2aher
Sald oWekBrapio®. acids such as arginine, |ysine, and
o faqrth. L0106] Al so, the basic nitrogen-containing
éq’lé’ﬁgs mafRapRegRilt K Ve dCGrPRARIR P 3gEfEe &8af oY

1 kideghahi d88se compositions include, but are not
limited to, ion exchangers, alumina, aluminum stearate,
lecithin, serum proteins, such as human serum albumin,
buffer substances such as phosphates, glycine, sorbic
acid, potassium sorbate, partial glyceride mixtures of
saturated vegetable fatty acids, water, salts or
electrolytes, such as protamine sulfate, disodium
hydrogen phosphate, potassium hydrogen phosphate, sodium
chloride, zinc salts, colloidal esilica, magnesium
trisilicate, polyvinyl pyrrolidone, cellulose-based
substances, polyethylene glycol, sodium
carboxymethylcellulose, polyacrylates, waxes,
polyethylene-polyoxypropylene-block polymers,
polyethylene glycol and wool fat.

[0109] According to a preferred embodiment, the

compositions of this invention are formulated for
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WD 2005/ 035525 PCT/ US2004/ 029093 43 such as nethyl,
et hyl, propyl, and butyl chloride, bromdes and

woadistess2sdi al kyl sul fates, such as di nethyl, pdiraiSkopk/029093

di butyl and di anyl sul fatesss l-ong chain halides such
as decyl, lauryl, nyristyl and stearyl chlorides, 5

brom des and iodides, aralkyl halides, such as benzyl
ahdrm@ﬁ@ﬁeitcmm agme i gesaahen dither Sampat er Ppeferably a

di spersi bl e products are thereby
%3§nedgkf0107] The conpounds utilized in the

d@ﬁp@bu ti ohshapiiarmechodscal qdiResingensi oh kg Riafent

nve ‘glcglll ﬁgaiyb}ﬁelgdﬁlgﬁ Qgé&gd a&lglqur gtagen erall , by

funictTonal 1 th és to en ance sel ec 0 oglca
pnbpeati@s. spiaya rmodiitatdyi onsctald vy knewalin, theceally,

ude hose _whij ¢ kease .0l og I
Bgﬁ%??ai oTi |naoa§ ép Ban€|olﬁﬁﬁ%§ﬁ%l%ystgﬁ$ %%Fm.,
bbesenteyaphats mseﬁsheﬂElneIm¢IudG@83Mba$tsy6®H$0 15

I,ncrease oral, avail Elty, |ncrea e solubility to

APFER SBAHT ni St SFPSHu 91 niEetd *§"t&F ' met abol i sm
aﬁdraLE%Toviémeeumkrexeéehabn 1dﬂfaﬂﬁhcaharmﬁtﬁmmép&ﬂﬂqw
acceptabl e carriers that in these ,

SRRl et S A oot hr e TOETEOR At BAETSLOT on
exehangess. ansfcraplal uphaumdeardoas akecithin,

serum proteins, such as human serum al bum n, buffer
20BéPARERES RIPIAY PRoSBhEREEIOWIVCi ne, sorbic aci d,

et assi Um sdbate infabthbl e OF 6@ igfe thieXtumBSsOfions of
saturated vegetable fatty acids, water, salts or 25

Ehéet i-BY§RIBEON d1Rvh PEs 3BEBPAT e PURAHDRUSJFEBRF I On -
&M@%@ggasgm Gy POLABS I L %&%@rﬁﬂﬁ%phét e,

sodium chloride, zinc salts, coll oidal i ca
rcmgh@snw erqval [inc #he, 2pbl Yo B ISUsyrabal dbRRersing or

gkbyhgse @ﬁ’é%da Subshanges wet hylreae sglyeol ,
EIUH?BO car oi&neth% cell%lg%% pol yacrilates
m@xegtable preparation may also be a sterile 1njectable

solution or suspension in a non-toxic parenterally
acgeptable diluent or solvent, for example as a solution
in 1,3-butanediol. Among the acceptable vehicles and
solvents that may be employed are water, Ringer's
solution and isotonic sodium chloride solution. In
addition, sterile, fixed oills are conventionally employed
as a solvent or suspending medium. For this purpose, any
bland fixed oil may be employed including synthetic mono-
or di-glycerides. Fatty acids, such as oleic acid and
its glyceride derivatives are useful in the preparation
of injectables, as are natural pharmaceutically-
acceptable oils, such as olive oil or castor oil,
especially in their polyoxyethylated versions. These oil
solutions or suspensions may also contain a long-chain
alcohol diluent or dispersant, such as carboxymethyl

cellulose or similar dispersing agents which are commonly
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pol yet hyl ene- pol yoxypr opyl ene- bl ock pol yners,
pol yet hyl ene gl ycol and wool fat. [0109] According to

wea s@Bensed enbodi ment , tﬁe4506npositions of POTAIS2004/029093

i nvention are formul ated for WD 2005/ 035525
P JS2 - 44 harnmaceut i cal dm ni strati.on
uBEH WP e it 2ol o P BRETRE St a1 AR TR A

dplsacea Ceutrisc dncdadiesi s iohst Bedp rsellggrehg, ilogmeent ickher
may be administered orally, parenterally, 5
CPH%%PPEM Y7 S SHy T ACERPEAY | WCPeetSaMW?,e%asﬁ%éaﬁs and
oRuesalklyil s i¥39indaller@ls %&ab@%abgﬁh%%ﬁﬁqt&eg%E%%b%rs
The term "parenteral” as used herein inclfudes
widlsbu eare sesmonilivt useehdus thenmeamisctiuae, of
intra-arti.cular, _intra-synovial., intrasternal,
PR PErREE AP T FRSBRFDES Shg Pt T4MEarondr Rver
dosbbac fatingl maj edic0BeOliskedl ESroRhet GURPORUES of
Preferably, the conpositions are admnistered orally
termusefd®PBnousl y. [0111] Sterile injectable forns of

rbhe 2§ 0MPOogiigRs 1%Ffe1fshb%5'ho_%r‘ﬁ%%h°%b%¥ Be p3AUEAUS 1R ¢

ol eagi nous suspensi on. ese suspensi ons nmay be
106r mgl/ Agethodyc wediohy pert delmi gueseknbMy betieenasbout

usi ng .sui tabl e di spersing or tin ents and
OsgssggdﬁhﬁugggﬁtggeiﬁeﬁggngFégginPE%tagwéogrggﬁration
p&@ieébéoihﬂi@iﬁbﬁfbb&pbﬂh@%tQQE@ri§@Hth9@iﬁrare useful
suspension in a non-toxic parenterally 20 acceptable

igi puBRROEREEaPYeAPY £bHE @%&Wﬁnéiég andokyepdmenicnot

- nedi : t C t abl i gl.es and
b Py dnpd el TRy IRCICEEY ABNTALEN B RRaRAs
Typﬁuaﬂmy,anﬂei@hbmmECeaodbam1cbhpbbdeiaﬁbuonFFibn
caddition, sterile, fixed oil are conventi ona
iBSrbi a8 vE1gs g a6y Baet oF=auLFORARRG ed: G APBEE 5

tihks pHEPESS. o2N¥1tBkandiibxed gil smaY,PenE8RRLOYEGusion.
i ncl udi ng synthetic nono-
Such administration can be used as a chronic or acute

therapy. The amount of active ingredient that may be
combined with the carrier materials to produce a single
dosage form will vary depending upon the host treated and
the particular mode of administration. A typical
preparation will contain from about 5% to about 95%
active compound (w/w). Preferably, such preparations
contain from about 20% to about 80% active compound. As
recognized by skilled practitioners, dosages of
interferon are typically measured in IU (e.g., about 4
million IU to about 12 million IU).

[0113] When the compositions of this invention
comprise a combination of a compound of formula I and one
or more additional therapeutic or prophylactic agents,
both the compound and the additional agent should be

present at dosage levels of between about 10 to 100%, and
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or di-glycerides. Fatty acids, such as oleic acid and
its glyceride derivatives a useful in the

wonrepasszion of injectables, as are natural  PCT/US2004/029093

pharmaceutically 30 acceptable oils, such as olive oi

m8£e0?§éﬁér$%h¥ bgﬁpe@hagb%utnlbhﬁbrseelx@xxﬁ&h&begge
ver st ons. ese oi solutions or suspensions nmay al so
noonbdily adhmongsthaed inl somohothkuepy vegdmsper sant,

A b th
R AR R S 33867080 g Bhoeer i o
1 RETAUS2R046928093 raus9dabnihat EoeAuLat kag 8kally

pharmaceutical |y acceptabl e dosage forns |nclud|ng
aeapbspbhas dRdagaspenysi drsludiner bebnhohl yiusedd to,

an h n d_ot
i Tt L
twbi chsar efcoabbaty Gsedoiralt heepnpeafattusethbt are

har maceuti cally._a able solid, liquid, or other
cHBeSgLYT GFRE fEyL aﬁ BECHSEASTEr CPRE BhAbGSes of
LﬁEEHEE@Eh@nagEQ%% shenags heyaksih BebwegReabgut also
and about 10 100 ng/ k ody wei ght per day,

tpbéﬁéiéwlydﬂeﬂmeeﬁoab@uﬁl B¢ @1amatab§mpn75nng/Rgpsuay
£42hINt R8T, 3y, 8 L 0e, Lok aase LphLhl Lon gorpgunds

dederr ereln are usefu n-a nono rapy for the

c@tﬁgeakbﬁn awdehr agtigens efispanbivhbabrepaetugukdr Fyr
anti - HCV nedi ated di sease. 15 Typically, the
OpRar HiEeutPBaPCEdBoSPETBAACHE ﬂﬁ.gombﬁ9§ﬁtWéﬁhmn|| be

eﬁﬁﬂbﬁk &ﬁ@eﬁnﬁrgﬁbﬁgﬂaﬁné LgeAbQUL % Hbg§§eeerc@§¥a95

tern t|ve as a continudus I nfusion.
sadﬁtansngatf@nvoamngeousedla51agchgents mayaamse be

gerapy The anmount of active ingredient that may be
296°Honbi ned with the carrier naterials to produce a

[eimghe dasagenkerfreWl | cMar phdepandiungcaponoinpeshesbns
treated and the particular node of adm nistration. A
ofyphésl inyeapaprat Mad WPl PAgdRi aFarefonabbat foumt of

séggggi%é%ﬁes for rectal administration. These may be
prepared by mixing the agent with a suitable
non-irritating excipient which is solid at room
temperature but liquid at rectal temperature and
therefore will melt in the rectum to release the drug.
Such materials include cocoa butter, beeswax and
polyethylene glycols.

[0116] The pharmaceutical compositions of this
invention may also be administered topically, especially
when the target of treatment includes areas or organs
readily accessible by topical application, including
diseases of the eye, the skin, or the lower intestinal
tract. Suitable topical formulations are readily
prepared for each of these areas or organs.

[0117] Topical application for the lower intestinal

tract may be effected in a rectal suppository formulation
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active conpound (ww). Preferably, such preparations
25 contain from about 20%to_about 80% active

woaopmassts As  recogni zed by?dkil |l ed practiti ORETAIS2004/029093
dosages of interferon are typically neasured inlU

%%fl??o Zu L4 ng]gngaby F%gu%o%z I|on V).

he conp03|t|ons o) hi"s™i 30
Topiprilie - ammematauo@aafchascaﬂpoum@ooﬁoef @Lfs@dd a | and

or nopre add|t| nal therapeutic or prophylactic
[§33ﬁ9 BGEh CORE S ﬁacgﬁ&OPﬁe 246 Prerap cayéiral

ekt hepertasety %%6%@%%%%%% e B OO 5505

copte ipiaferchbl pobétvreermpboentlBuspe8d¥dobrt He sgodage in

'] d d h . [ . [0114
e B RcbiEF a8 “conbOELroRs TBF LREE“Snvent i on may

abeianakh-¥radn Bifstekedompoannsondl kyik aeceptabhe
dosage form i ncl udin but not limted_ to, capsules,

inghUees, bhgueses Nots penditeds tor BPerroneillnlignad
p%@§glgéuhabhgalncgggeegatu&e pE8EY Lhens g@ Feadr e

conmonl 'y use actose an corn
pbmbpxyathy@eagenpslysuypragyﬁagaesomppshdaramglsafylng

al so |calé¥ addeg” Fgr oEﬁI agn1n|str tlog in a
Vedpslife EFURRGVGEKr s SMfcPOgE™PEERGLE34Nnd
c@hb@dltﬁahgshé&cﬁe YhemuaguegusnSHSpARsEeNS abRion or

required for oral use, the active ingredient is

CEBAD ﬁ@ﬂtwﬂﬂﬁngeﬁﬁﬁsﬁﬁ%lﬁ@ gREPSUSpEAdPHgPageats ol f
adgshredy Gar Hakn }5m%ggegﬁgkgginggﬁgg;g Ivepgg% Lng

agent's nmay al'so
cphaiseeeut Scakabdrposicriiens iatltubles bﬁveakeonoﬁaylﬁeted
adn1n|ste ed,in the formof suppositories for_rectal

ERdnAPSERAL Pdh ?ﬁ%?étﬁ&ymﬁﬁoééeﬁiféﬁﬁr eBOBYSRTRPRG FRe

c@g?mtﬁﬂkbgsawéﬁ|t@@k@ar?@”ai55h5§t|ng@E9ﬂEb9@Eaﬂ@ﬂCh
is solid room
benzyl alcohol and water.

[0119] For ophthalmic use, the pharmaceutical
compositions may be formulated as micronized suspensions
in isotonic, pH adjusted sterile saline, or, preferably,
as solutions in isotonic, pH adjusted sterile saline,
either with our without a preservative such as
benzylalkonium chloride. Alternatively, for ophthalmic
uses, the pharmaceutical compositions may be formulated
in an ointment such as petrolatum.

[0120] The pharmaceutical composgitions of this
invention may also be administered by nasal aerosol or
inhalation. Such compositions are prepared according to
techniques well known in the art of pharmaceutical
formulation and may be prepared as solutions in saline,
employing benzyl alcohol or other suitable preservatives,

absorption promoters to enhance bicavailability,
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tenperature but liquid at rectal tenperature and
therefore will nelt in the rectumto rel ease the drug.
wa@euals/ss2er i al s i ncl ude cocoa butter, beeswax BAQWUS2H4/029093
pol yet hyl ene gl ycols. [011648 The pharmaceuti ca
conpositions of this invention my also be
adm ni stered topically, especially when the target of
flearaeatborre) wiel oar 845S6r COPRIHSIONedagPll P attesiy Kk
' ication, including 30 diseases of the
g§§%8?h£§%k| %H%ﬁzthe | ower intestinal tract.
J0iLeabl e tWpscalrdfermelatronghayeageandicky Cprepateipns
L B3Ehof el NeGR LRI RE  LLOAR. [0117] Topi cal
applicarion For’the “rower ntestinal tract may be
diofleed ed i In aandical esbpgowenor ytHeoaenpasiohom® of this
2005/ 035525, 47 - PCT/ US2004/ 0290 S b of |
R C AT e PO U TP OREE RIS FCer Qheaby Fat
pakEheabimyaml aa ibeiows edent 0118}clF@mttiopiicall agents

applications, the!pharmaceytjcal, conpositipns nay be
RS okt 175 S S0P CoR nort BN A RERGY (ReeTee.
aQlohV 85 CRUPORENts SUSPERESEr OForl], SSRbYedt A d OB Qi zed
nore carriers. Carriers for topical admnistration of

tilve eedaponna scofpdunds , i amdnthpmosimclarter botiaverabt
limted to, mneral qil, liquid -petraolat white
BEEPGEat B D g RENE “aPy cBTE R B  Gret uPeHaatne

%@Ih&é@xyﬁh@]ﬁ?(’i@f@hdibmﬁ@uﬁdtiem_lill Ls:fd@éa@s V@ 2args wat eL :
\l t ernat | ve t he arnaceutl ca coO siLtions e
AOFABEAPER P30 AR SoRoPIOIEDr TTRETERERt Of nf Tiy:
ttheqaeki v8 enapanentiFesuspesdetn@rudidics sehvedsknande
or _nore pharmaceutically acceptable 15 carriers.

S VEBFBSe at Ri-eh i qne] daRIChheT AR NGt SRt 8¢POPYTe
arResal pebha- S AN vIRAGSE 8RB € rPOlyser Bat evbhy

cetyl esters wax, cetearyl alcohol,_ 2-octyl dodecanol,
B@@i@ﬁtaFﬁoﬁ%l9EWKFQMQ9§P§S of United States Patent

5,807,876, 6,498,178, 6,344,465, 6,054,472, WO 97/40028,
WO 98/40381, WO 00/56331, and mycophenolic acid and
derivatives thereof, and including, but not limited to
VX-497, VX-148, and/or VX-944); or combinations of any of

the above. 8See also W. Markland et al., Antimicrobial &

Antiviral Chemotherapy, 44, p. 859 (2000) and U.S. Patent

6,541,496.
CHj H H O /£:>
|
0]
0 NN o
o) o) H
S
N
VX-497
[0123] The following definitions are used herein (with

trademarks referring to products available as of this

application's filing date) .
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[0119] For ophthal m c use, the pharmaceutical 20
conpositions may be fornul ated as m croni zed

weusEp@asizons i n isotonic, pH adjusted steril ePeailiSzmg4/029093

or, preferably, as solutiofg in isotonic, pH adjusted
sterile saline, either with our without a
preservative such as benzyl al koni um chl ori de.
Albtiashat i vEPyg- frorrasphtkahsi BE@SInises)® t h@@gmteferon

euti c o Siti 1,0 I te an
&H% g%t SUth aa]és:l pe rg'l a ﬁ?nrgﬁ%lg%‘] Qﬁwami ar %ﬁ%g 15c akll’

cionpositions of this invention nay also be

R L o B D EsaP ot BEEB o e 30 LB R LR

\&@iahl&h@@ﬂfrmtmeaﬁmgotopbamfamx IK?eai:LleGH:m,ll |} on

b d | ut I
TS ol Combre o YD aPSSh FLBTE Hrbar VA RaBe

abserpthABsPI ONMLIers 4-ereahanees mmdnaalel | byail¥dle
2005/ 035525 PCT/ US2004/ 029093 - 48 fluor ocargons
dAaro L C¥t RRFr PR GdFal 186t ubTP$A AlFser Cli spePST Hyd

agenhs. mEPAR1Indbs! pirefested, arwe 1l tRGEUbhEakl so
conposi tions formul ated for oral administration. 5

BOE22PPLA ahoRRGTFribdaPrReRtler e CGRpeERtiloRs of this

Iw%vl@mvb_@lahadmt i anald yopehE® SerahaidieinahliaVibahe,
agent, preferably an anti-HCV agent. Such anti-viral

é@éﬁf&yr Ndel ude, but are not limted to,

| pyReOdul 8L 04 M, BOGRISe PEYELy @S, BseqilBerrdBdn alfa-2a
y-interferons, pegylated defivatized 10 interferon-a

corpoahds, Hfaﬁ_ﬁmqrmni@sﬁ@cb@t h¥utbeiti Ndiral agents,
%%&BS?S rib ELidhn %@Eﬂtﬁgfgfon@nckéé%ﬂﬁiﬁggkn?ntef%é%gn

inhibitors o epatitis C proteases (NS
iadlfieb e orga ahab NS84 Hoif Ainéhi t by sBOChthbllttl@]sfs B¥;

ity Lo B3 DRy Sl ey
isvkeilnbler fhosoheehringer Ingelheim Pharmaceutical, Inc.,
Ridgefield, CT;

[0130] Sumiferon®, a purified blend of natural alpha
interferons such as Sumiferon available from Sumitomo,
Japan;

[0131] Wellferon®, interferon alpha nl available from
Glaxo Wellcome LTd., Great Britain;

[0132] Alferon®, a mixture of natural alpha
interferons made by Interferon Sciences, and available
from Purdue Frederick Co., CT;

[0133] The term "interferon" as used herein means a
member of a family of highly homologous species-specific
proteins that inhibit viral replication and cellular
proliferation, and modulate immune response, such as
intexrferon alpha, interferon beta, or interferon gamma.

The Merck Index, entry 5015, Twelfth Edition.
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entry; broad-spectrumviral inhibitors, such as | MPDH

inhibitors (e.g., corrpounqls5 f United States Patent
w6 28803826, 6,498, 178, 6, 344,465, 6, 054,472, WBCT/US2004/029093

97/ 40028, WD 98/40381, WD 00/56331, and nycophenolic

and [ -ve h
el BRdag huseriReyaghusaas LA Rt

l@@ﬁbtn@nhoﬁ@eoﬁnaﬁyf@konthe abam@erSeeoalsoAMbordlng to
and Ant| crobi al Lvira

a@ﬁ&ﬁﬁ?hg ﬁglmfﬁt pd & r@?@@@fCaHS l§atP§Feﬁ¢ the
p&eadhid96veh? 1H9nOulN 191 zdsOnHtuPaz %ﬁpﬁg 4%%er&%¥%ﬂ 2a.

The follow ng definitions are used herein (w
Oﬁna@éﬁaﬁh@rﬁ@ﬁ@ﬁﬂﬁngom@lﬂﬁﬁd@@t§favhelamb§ea$ ohventson

SE08 e&B00a 63800 Bhel FEERE AR PR ARt At BROCHEHns

eﬁEGdhmEn@n(the phgmapehen@nco&bﬁﬁaﬁbonawﬁlEhb|9r%%@ﬁt

.Sche oratlon nilworth, ; [0125] "Intron”
L RUBRG Pl FOALACEP, TPROBPHERER. SilPReDh Rt S TAgRPRaBRe o 2b.

1h' e Sehethag CabBREr Akhen, tﬁgnah%@&tsarowus 93598k teq

“ribavirin® means ribavirin (1-b
aﬁPb@f@ﬂéﬁ@§?KOmH2§ @r42br|aioterﬁecanbosantdble for the
om | CN Eh rmaceuticals, Inc., Costa Msa,
; escrlgeglon “t'ffe “NBY ck I ndex, entry 8365 Twel fth

Edl ti(an; TatsonlQiavailakbe- aspRabgsol tehel-hiag Behaghng
Corporation, _ Kenilworth, NJ, or as Copegus(r) from
Hof f fBhnPEg~RBERED/

(c) Pegasys,
d) Roferon,
e) Berofor,

(f) Sumiferon,

(g) Wellferon,

(h) consensus alpha interferon available from Amgen,
Inc., Newbury Park, CA,

(1) Alferon;

(§) Viraferon®;

(k) Infergen®.
[0135] As 1s recognized by skilled practitioners, a
protease inhibitor would be preferably administered
orally. Interferon is not typically administered orally.
Nevertheless, nothing herein limits the methods or
combinations of this invention to any specific dosage
forms or regime. Thus, each component of a combination
according to this invention may be administered
separately, together, or in any combination thereof.
[0136] In one embodiment, the protease inhibitor and
interferon are administered in separate dosage forms. 1In

one embodiment, any additional agent is administered as
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Nutl ey, NJ; [0127] "Pagasys" neans Pegasys(r),
pegi nterferon alfa-2a avail abl e Hof f mann-La Roche,

wolaods@pss2bl); 15 [0128] "Rof eron” mean Rof er on( PET/US2004/029093

reconbi nant interferon alfal2a avail able from
Hof f mann- La Roche, Nutley, NJ; [0129] "Berefor" neans

B f |fa 2 available from L
St (g8 L RBLE T T 2dc SO hoahe FHRECaeR dagbt ey
@Gk 220 o] @EpQkaenid N (fiorm.2 RYMEHi£d; Blend of invo%?f%s

natural alpha interferons such as Sumferon availa

& SHATSHRPLSRB, OF ISP WL 3 EheWePe¢ & h (3mounitst off erch
R i ax0e Vb L EOPE, t

géri t aiuﬂl!d gl\é?[ %?%jgp%%to%r ;69 \6/1‘9%1 xtur elao ur’ﬁlé:%?gl sach

AP CPAPernér Bhsthimdempinpstenf erdm Soicendesd apd

Bahhabl 8rabt o S SBRLT Gk B or (o 91331 The

term"interferon” as useg erern weans a  neiber of a

framilopley megdiyedhdmoldydes gs peshbest specilfliion 30 to

RL&l RS h@ﬂi&ﬁ‘hi&ﬁi t viral replication and cellular

proliferation, and nodul ate i nmune response, such as

i a7 er onRa¢phdindInt,erbents behe;har ddttierf esoan

. ndex,. entry 5015, Twelfth Edition,
et S oSty BRbGhuToze0as T rovass ueedin
AcodridEhgonowone s rivogionerit o6f thhe jn’ﬁa&ﬁﬁl’ibn Eﬁbj@ﬁ&dﬁ on,
t [ ferpon is a-interferon. According to another
g%goélg%:% € alT%teerdgptéDUt et ﬁ%??fé‘ﬁ P thetrBRekent
iSemti ng NP Ubiudh )ze Rabai-ubal (ab?étair]ﬂgltpqr&@hqn 138e f?_-.f@i_,

t th t.ic canhination of the present invention
ulig) Fzgéagg Jukl?ag‘flr& HaPPRY &7 &Y ol AF forRnapdPhRar (Reddy,

enboditeat , ther iherapaat Eersophinatdggn ekat heo prgsent
i, enIi:i on uti'l i zes reconbi nant al pha interferon 2a or
sfterteron a pha-2a compared with interferon alpha-2a in
noncirrhotic patients with chronic hepatitis C
(Hepatology, 33, pp. 433-438 (2001); consensus interferon
(Kao, J.H., et al., "Efficacy of Consensus Interferon in

the Treatement of Chronic Hepatitis" J. Gastroenterol.

Hepatol. 15, pp. 1418-1423 (2000), interferon-alpha 2A
(Roferon A; Roche), lymphoblastoid or "natural"
interferon; interferon tau (Clayette, P. et al., "IFN-
tau, A New Interferon Type I with Antiretroviral

activity" Pathol. Biol. (Paris) 47, pp. 553-559 (1999);

interleukin 2 (Davis, G.L. et al., "Future Options for

the Management of Hepatitis C." Seminars in Liver

Disease, 19, pp. 103-112 (1999); Interleukin 6 (Davis et
al. "Future Options for the Management of Hepatitig C.m"

Seminars in Liver Disease 19, pp. 103-112 (1999);

interleukin 12 (Davis, G.L. et al., "Future Options for

the Management of Hepatitis C." Seminars in Liver

Disease, 19, pp. 103-112 (1999); Ribavirin; and compounds
that enhance the development of type 1 helper T cell
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In yet anot her enbodi nent, the interferon is pegyl ated

10 al pha interferon 2a or Interferons suitable for
woOheos/opsesent i nvention |nclu%e (a) Intron PCT/US2004/029093

(interferon-al pha 2B, Schering Plough), (b)
rBQQohBETQDavﬁ%)eEeEQSySNFu%ﬁrEdbPB?BﬁEOQO LeL

Ber of or (f) Sumiferon [ feron ) consensus
MéPﬁﬁﬁmﬁﬁFePﬁeH@ﬁaévéﬂBaﬁlé SﬁmwnAwsemn L2@eknDisease,

R N S T A L L

1pfactnbnsnbysexért25gpﬂ@k@aﬁeahﬁhﬁ@khQreﬁ@@bgsbgnd/or by
erabl adm nistered orally. Interferon is not
%Xépﬁy BEniWreeer 68SBPRFEYEO NeferthenessThaot hi ng

aﬁ@i@hfah'EEEécEQeoﬁeiﬂgg§f§£on§039%ngkkgﬂsmgé tgga

I nvention to any speci osage orns or
tithegghedohibbhponent wviralcpabenast ﬁ)ﬁnSGraﬁﬁ@th nggt o

nven ion y adm ni st er ed eparately,
%%%% F, OorVlﬁn§n§B§0n5Fﬁ%?$%El?ﬂe? ot iraforBefeins.
ammﬁoﬁnhmﬂaneagsembgypg@ae@§§eég@|bltor and interferon

e_adm nistered in separate dosage forms. In one
[@ir%%ﬁ i mentOMRAYRAs dF R bnatiagbate i shadsnisesisdofs WO

112@é)§fé)§é§2§np %igzwéégfg}glggv 15113 part ff a"lgl nglan

dosage formw t he protease Thhi brt oF -
Exjeqrat et ee dbs ageréenimg Asandl gsi @y emtd ool invesves a

i nation f co nds, _the specific anpbunts of each
A%%Og%ou%]do?ra?/ pE e eﬂa“e feren hﬁn%lb%%w. J andiipEf eon
cedshine Res., 21 pp. 65-73) include, but are not limited

to, double stranded RNA, alone or in combination with
tobramycin, and Imiquimod (3M Pharmaceuticals; Sauder,
D.N. "Immunomodulatory and Pharmacologic Properties of

Imigquimod" J. Am. Acad. Dermatol., 43 pp. S6-11 (2000).

[0139] Other non-immunomodulatory or immunomodﬁlatory
compounds may be used in combination with a compound of
this invention including, but not limited to, those
specified in WO 02/18369, which is incorporated herein by
reference (see, e.g., page 273, lines 9-22 and page 274,
line 4 to page 276, line 11).

[0140] This invention may also involve administering a
cytochrome P450 monooxygenase inhibitor. CYP inhibitors

may be useful in increasing liver concentrations and/or

" increasing blood levels of compounds that are inhibited

by CyYP.

[0141] If an embodiment of this invention involves a
CYP inhibitor, any CYP inhibitor that improves the
pharmacokinetics of the relevant NS3/4A protease may be
used in a method of this invention. These CYP inhibitors

include, but are not limited to, ritonavir (WO 94/14436),
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5 ot her conpound in the conbination. As recognized by

skilled practitioners, dosa gs_of i nt erferon. are
woyppisgasilzy nmeasured in U (e.g., about 4 m || i eaTius2d08/029093

about 12 mllion IU). [0137] Accordingly, agents
kéﬁﬁ@bh@%o@%t|@%oi%aﬁ@o%gchﬂnuﬁoﬁﬁg#gﬁt ? ¥a2ggat or

ot her wi se) f hat may be Used’in ifon wth a
CYehpeRRYint chisethieabilen cametddinebut tareonatzole,

nterfer al.ph_.2B (lntro cheri ng
fh"l'lougﬁg&%éb ron- (S gﬁérFﬁﬁvwgﬁéﬂe’lﬁ%@?@?gﬁneal pha
ngBazoBbhayi eem)aran@gw atedihaterf enenrahpbar(Reddy, 15
K.R et al. "Efficacy and Safety of Pegyl ated (40-kd)
AVREERREI BN APPREPZSNETABar ééqwlilﬁvilme péﬁ-@ﬁvalfpha 2a
rh S t c.,pe Iti

et aey ooy EnRahl BTa? Y8 V3801 CuReaagys Prrerred
CY Rt erlheb@hor(s Kaogludél rietnatir," Eétocaﬁyzaﬂeoonsens us

rop_in 2 eatemsn of Chronic Hepatitis"
t%gi%én POEREEf of Eﬁﬁi\t BYra‘f’E% ©ppSYF428P2423 (2060) ,

cl@h@tﬁf&ﬁ@l@lphEoZApréE@f@é@ndﬁgaﬁ@cbs}ms of ritonavir,
hobl astoid or "natural" interferon; interferon
S?% PEF ey etEatep PeEenf. 6, 03 EN-152u, and Nebe | dbenfients

n |
CJUBE, LrdbLhn A0t bhELEQULL L SRl LYo PRLD! LBLOL
States etpplicat Fabuoe/Op2j 698, faid Iﬂmeefwlﬁ@ag@ﬁ@nt of

tit C.' S iver sease, pp.

R Sagy ST B e i %0(%%%%6%@ - Fut ure
[€p42Dns freethbes MpRGREBESEr Dig Hepat Al{ 5 01_30 compound
Sem nars in Liver D sease 19, pp. 103- 11 (1999)

£¢ niehillki avhochoens sP5G mon@fvxmenaé$wtm3vmyl ans

t | tis C" nar ver

kﬁ&xs’%ase '\%@age&??t)%%lg{%? etRlabJaw T @%mnbo ism &
Dswpaiunisn, thal . esmhanse tzhtﬁadmm (00:): 229 48 of type

- 2 5/035525 PCT/ US2004/ 029093
[&143% DGTII(%$|impr£¥%mgﬁ% éX)a patient's condition, a

maintenance dose of a compound, composition or
combination of this invention may be administered, if
necessary. Subsequently, the dosage or frequency of
administration, or both, may be reduced, as a function of
the symptoms, to a level at which the improved condition
is retained when the symptoms have been alleviated to the
desired level, treatment should cease. Patients may,
however, require intermittent treatment on a long-term
basis upon any recurrence of disease symptoms.

[0144] It should also be understood that a specific
dosage and treatment regimen for any particular patient
will depend upon a variety of factors, including the
activity of the specific compound employed, the age, body
weight, general health, sex, diet, time of
administration, rate of excretion, drug combination, and

the judgment of the treating physician and the severity
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wWQ2005p552103- 112 (1999).

response (Davis et al., "Future Options for the
Managenent of Fbpat|t|s C." _Semnars in Liver D sease,
| nt 8%f &r ons may anel i BCatUS2004/029093

viral infections by exerting direct antiviral effects

o@néh@rp9¥tléuﬂ99'&Xé@gséth? g%e %Sﬁ?QEEEFOﬁQOHPE of

i nfection. The antiviral
aghtiwn h@@radedntshwmmghalnblaepEﬁa aboMi £Bk Fartlcular

tration or coa synthesis of vira
rgﬁé g?: GR™BPY Q r &t pgg?ePﬁ§Sen§ﬁdP6rabﬁ?apeaégénbh§

napdreebeasie é@di@i@ﬁ&l%ﬂ@@u{@?aif‘% a lal g the

synthesis of interferon in cel ova,
cefprasitiomyssian Experience in Screenlng, anaIyS|s

t] I nterferon
P08 L SLor PR 2RO RS ERD saonjon

procidee, abuttiase fot tishtedgld %@t%&g@gﬁgﬁféﬂggﬁﬁth a
obr

one or onmbi natjion wt
V%W%ua‘?&aﬁaf%ﬂﬁ% matetit YERRS1Y Saiteredied gpnine p?otease
q a o) ties o
t?%gﬁﬁﬁfﬁﬁ?@%%ﬁﬁyyﬁﬁ?ﬁﬂ@?d&?ﬁg %f&ﬂ& %%o@ﬁgé%lﬁﬂg by
a%%t@mter{rmagq @Mrpm@mmm@m&mmm@ny

20 compounds may be, used in
a co%l Aat | on&ﬁvﬁoig%ltal%% thg S YRS Sy ek @R Tably,
thechatdiods dittiiod dnvadetbt ard hosey specidied, eﬁ‘aé@%m
0 8369 which is incorporated herein by refer

. g fromdiPr3niqdeon. 22 Sirh pagataknt thamne 4
cénﬁb]@&elf@ﬁadlla},ﬂ;ellehe 2‘511[691141({1] LfEns |nvent| on Iy

I'so involve adm nistering a
qm@&ygémwﬁ nhll\h)ﬂ&)mre(f\é?:ab’iﬂy bitrer Spa’d'ﬁ_&ghtbelg,l%ﬁf ul
h d crea3|ng liver concentrations and/or increasing
1%#%033 el s of conpounds that are inhibited by CYP.

[030t4]0141]1d farar ledreti v Mnsda toftint: || RN ddW AV E8S, 5 o
a CYP inhjbitor, any CYP inhibitor that i|nproves the

.qﬂﬁﬂqﬁﬂﬂﬂaqﬂﬁﬁ%9?Q¥iﬂ|ﬂ9mﬁﬂ#ﬁﬁﬂﬁha¢§y@DAqﬁ%ﬁdM¥ﬂisﬁﬂrlng

tP&aid patient an anti-viral agent preferably an anti-

HCV agent. Such anti-viral agents include, but are not
limited to, immunomodulatory agents, such as oa-, B-, and

y-interferons, pegylated derivatized interferon-o
compounds, and thymosin; other anti-viral agents, such as
ribavirin and amantadine; other inhibitors of hepatitis C
proteases (NS2-NS3 inhibitors and NS3-NS42 inhibitors) ;
inhibitors of other targets in the HCV life cycle,
including helicase and polymerase inhibitors; inhibitors
of internal ribosome entry; broad-spectrum viral
inhibitors, such as IMPDH inhibitors (the IMPDH
inhibitors disclosed in United States Patent 5,807,876,
mycophenolic acid and derivatives thereof); or
combinations of any of the above.

[0147] Such additional agent may be administered to

said patient as part of a single dosage form comprising
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used in a nethod of this invention. These CYP
i nhibitors include, but ar% not limted to, ritonavir
wODs948324436), - 53 WO 2005/5035525 PCT/ US2002£0280®3/029093

ketoconazole trol eandonycin, 4-methyl pyrazole,

Rt U Q@Etéﬂﬁ%‘z (?Llrﬁlencc'lrg?} 'aq{cpe I tdétqcloj]?)nga Gnti-

fluconazole m conazo | uvoxam ne,
vn&faézm s@r]ltreadnate,vahydltmm/|ard,dmﬁjcfnarla\égent5 may be

TIPS
1E’1R7%&1%f1b@ﬂ YR aAhidH ta°&§11't‘1@l‘éd%oréatg%n%rrm v\ihereln

ket oconazol e, ~trol eandonycin, 4-nethyl pyrazo

s@y€l @éﬁdﬁmnadn@ge@to@@t mdaml@tf@rd mxefogr rted Cﬂ:@ﬁ;ﬂg%?l
, Unite States at ent
w%&%} Ind Cpkqug%tﬁ%ﬁ%g‘OgﬁFegntESWQ S Uﬁi@e&9§ﬂﬁﬂﬁ9 of
tRakeninve484801, United States A]opllcatlonv\D
1,402, 69 and I nternational_, Applications
[8gﬁ§3696 3deﬁ% 85596 T4 PP PSR EMEN R0 BE SEeNt invention
peasdesng tendbl birt yrel 3.aeapaundy;13 EQCaﬂh%%EFtance

tochrome P50 nonooxygenase activity ar Kno
1GéeGdGQ7f957a§mdn¥@ﬁra§noaltODaugaWBEabobbm@E&S1ng the

03-40 9 0143] U
PR Sucrent ot L, At idnBLe B8Rt GRO%a bR Aibfadc.

pdasmaoéualeaﬁnguadcepaﬁbQélbbﬁ@o@&tagnC@GHbBéghﬂg af
this invention may be adm nistered, if necessary.

cgﬁﬁgéaéeﬁﬁl§h1€hénﬁé§56@nor Buehubheyogfical substances
1adMAESt KAt QRe ﬂbtbQEB gathe E d ﬁegﬁdagompfuncglon

of the synptons, to a |c
thendpfi enchi ssr pilasmed pmaneﬂheSsynpbpnpumaveohgeaf
desired level, treatment should

[ dt
b?gg@éhéég§lgﬁ93 §ikﬁ0m8§g?nsrﬁﬂﬁbréslﬁ%@PﬁYttéhYerr
htaeal nkohgonedcl OBgetRr Bhdbashs HBAR AR¥rbEcYLience of

di sease synpt ons 0144] It should al so be under st ood
cgﬁ@@ngngﬁegﬁﬁr@of, and other fluids to be infused into a
patient such as saline, dextrose, etc.

[0149] According to another embodiment the invention
provides methods of treating materials that may
potentially come into contact with a virus charaéterized
by a virally encoded serine protease necessary for its
life cycle. This method comprises the step of contacting
said material with a compound according to the invention.
Such materials include, but are not limited to, surgical
instruments and garments (e.g. clothes, gloves, aprons,
gowns, masks, eyeglasses, footwear, etc.); laboratory
instruments and garments (e.g. clothes, gloves, aprons,
gowns, masks, eyeglasses, footwear, etc.); blood
collection apparatuses and materials; and invasive
devices, such as shunts, stents, etc.

[0150] In another embodiment, the compounds of this

invention may be used as laboratory tools to aid in the
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dosage and treatnent reginen for any particul ar

patient 30 will depend upon a variety of factors,
wonelswdssg the activity of "tR& specific conpoundTnmzmmmzmm3

enployed t he age body weight, general health, sex,

.di istrati.o rate of excretlon drug
S ARP B Ba AT A FhRGRER: 67 PRePEPLBrrRg THIe
mehmsdcbampamdebheh&e%eépbyowfb%QQﬁaga 585 céthpound of

PCT/ US2004/ 029093 of the particul ar di sease being

thigatBYCRTReNapbliACEY tachi veliAgpurPerts Gontagtiog

sggeeeeleeoguggsreamatﬁuga%amgﬁacEbﬁ%gﬁﬁQEQO gg ?QQ t he

presence or sence and t nature o ifrona
samﬁhevprateagenUndarthenalcmmpssthaoncap@é45hld protease

not er, enbodi nventiQ
tBr %Pg gg h88 FgrSPPBSFEﬁganpﬁiPEﬁFglﬁﬁéétéﬁr&FFh
paot¥hkls febar et ar saedabyugpyir-eal | yrepeeded,secheyiral
protease that is necessary for the life cycle of the

S@LLns Eyomeaa@niﬁpéﬁéeanYtéhsaumephpdems HCV NS3-NS4A

pE Eg?geutlcally accept abl e conposition of this
invention. Preferably, the nmethods of this invention
[al8llised To bréatr ahpatthmt isuthetobngbérmora HEY1y

i nfec Such _treat nent ma conpl etely eradicate
HPH8r§ PSE i ﬁ FPiiOH?ngeBEE aFﬁEggg aBJeFPEyiPHer eof .

eMbrg1BEehecably, rbbenpat rgBkei Sxam BQEHQrQeEBQ £h@146]
In an alternate enbodi nent, the ne?ho ds of th

PPﬁP@ﬁFl@ﬁ addnstoanipy oohpr ksg ahe BDEthfbe construed
id ient_an anti-viral ent
pre @#ggﬁé g%ea%?OS%O F[ghggéﬂYenEﬁSH At PR %.WgV-

agents include, but are ExAvplLE®ited to,
inn#?onndylatory agents, such as a-,_(3-, an
[OLPA] er f erbieR FRFT SRR VLT i RRRIARE it e'srcf%rl‘%z dising a

BEORPPURMAR, 58501 L BY POSLEAL | otﬁsgsaﬁ%éc %Q%?fgsnaé such

as ribavirin and amant adi ne; tors of
aheapreedi snCa 281 proYeas edQ ( NS20NSBtrahi bi mess and
sBE@E%E%@EéQhéBé£g£S&;in single MS mode with electrospray
ionization. Samples were introduced into the mass
spectrometer using flow injection (FIA) or
chromatography. Mobile phase for all mass spec. analysis
consisted of acetonitrile-water mixtures with 0.2% formic
acid as a modifier.
[0153] As used herein, the term “Ri{(min)” or "RT"
refers to the HPLC retention time, in minutes, associated
with the compound. The HPLC retention times listed were
obtained from the mass spec. data or using the following
method (Method B) :
Instrument: Hewlett Packard HP-1050;
Column: YMC C;3 (Cat. No. 326289C46) ;
Gradient/Gradient Time: 10-90% CH3;CN/H20 over 9 minutes,
then 100% CHiCN for 2 minutes;

Flow Rate: 0.8ml/min;
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inhibitors of other targets in the HCV life cycle,
i ncludi ng helicase and pol ygerase inhibitors;

wonbisssass of internal ribosome entry; broadPEpPASLINENLI093

viral inhibitors, such as IMPDH inhibitors (the | MPDH
D30 R BibifEeks cdigt 60968 iy 5 Uni ates Patent

5, 807, 876, nfcg%henolig agyg g%gnggrivatives

[OREAdOf ) ; Chemicorbnamtingngoof seipcokd kempbovas He147hL

wouch additional, agent be adm nistered to said
patleangslﬁﬁFg B%lggsgﬁ | 82808 Hg BT PEr AT Bl Siedg PYWO
cafiB5t 835535 t5ChrBeTALSAA4LA20093w bathas compayng of

this invention and an additional anti- viral "agen
7APtérnatively the additional agent may be

adm ni st ered separaterE&{ﬁgﬁﬁh%_conpound of this

i nvention, as part of a dosage form wherein
5 sai d additionBrepgeatios afntamsdéengdserior to,

t ther wth or followng a conposition conprising a
iﬁ%ﬁ@ﬁmar%cafh@w}wnagéﬁ anbeheyl
egﬂ@gdtneagttbgtyleggﬁéri@g?ntion provi des a net hod of

re-treating a biologi cat substance 10 intended for

[3PPhi st r eeMBArEba bl parveht abbaplBschgnl he-Kiépord -

' i1 d,bi ol ogi cal substance . with a
p%ﬁ%%ﬁ%&%ﬂ?%ég}I%pggégﬁég%#ew%%n%b§??%%%éc%ﬂﬁ%?s?ﬁg a
TEB (peunadhpdrohisahNvend i vhs Se6hedi 0bogi @al, sybshances

inclﬁge, but_are not limted to, blood and conponents
RAEST RFERF  sTRhtBLS pras mdded apee st @us Lyihpopmpd aed obsrt -

bed d- BB hend bkes ch,as, ki
HR TR TS aaein Tt AtV R e T8
Vihe dorpphent Sunhel eover aiel mimered | uiABtéo DEdition

[ 0f .1 nt tient h i ne, dextrose, etc.
B (TS AT PRy TOR RS o SRt hest frad at
antnvent | osmp g omiee st st hodsoofs treatd ngyTmherd alis, d hat

may . potentially come into contact with a virus
rqﬁé}lég} &fads gggduced and then diethyl ether was added

prior to washing with saturated sodium bicarbonate, then
0.5M hydrochloric acid, then water, and finally with
brine. The organic layer was dried with sodium sulfate
and concentrated in vacuo to give 15g of crude material.
Material was run through a plug of Si02 and eluted with
45% EtOAc-Hexanes to give 4-Hydroxy-pyrrolidine-1,2-
dicarboxylic acid 1-benzyl ester 2-tert-butyl ester 3 as
a colorless oil 11.0g (81%)

'H NMR (CDC13, ppm) & 7.35 (m, 5H), 5.2 (m,2H), 4.3
(m,2H), 4.65 (m,3H),2.35 (m,1H), 2.1 (t,1H), 1.35,1.55
(rotomers, 1.45,9H).

1—(2—{2—Cyclohexyl—2—[(pyrazine—z—carbonyl)—amino]—

acetylamino}—3,3—dimethyl—butyryl)—4—hydroxy—pyrr

olidine-2-carboxylic acid tert-butyl ester (6)

[0156] Mixed (3) in EtOH, and added catalytic amount

of 10% Pd on carbon, then stirred under 1 atmosphere of
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by a virally encoded serine protease necessary for its
life cycle. This nethod con?éﬂses the step of

woamisassizag 25 said materi al th a conmpound aecofUs200¢/029093
to the invention. Such materials include, but are not

h&&?bﬁ@g EanéuégbﬁﬁhoohnStAfEEPt§2aﬂ uggrgﬁntsegthOn

cl ot | oves, aprons, gowns, S, €eyeg Iasses
waeosheun tetbe)pomabetatbyytlcnsandnEhéscaﬁdlgatnﬁabs

£e 5t drel 2ha Pusladupen BEORY, TRa 2L kel b

coppahatyces and ARiedi ah8eraRdghnyvashu® tdeyh¢esgnhsuch
as shunts, stents, etc. [0150] In another enbodinent,

aphBe cafipduliasler eailad, | neéaki vasnegrbeedsed asto the

0 dyin e 5 5525
né%ﬁ/%@é§04/%28%3369lggla%fo%Eo M&%%??a% % gnsgaégeg in
NMErané pooieases IBisd RBChoH. oganlSEﬁmbmg)ﬁtngTof

roviding. a c ound of this invention_attached to_a
go??d égpb%W?9nEonPg%Fl h3A08IFd SoPTHOSEpporRdnrFpRlad to
ORI #hf UHARI TGy &4 N L1, Sefd e i Qf Base-HNAes adfied
conditions that cause said protease to bind to sa

thel pEisappere; sahdtébnt ingN¥Ri dasdrthe rpaoteasewason1

SSELLLAoLLS SUBROLt . BrelSLabl Yo DEe VO e B o ana

apt@i@ﬁs& wilOh[ 0184] hjdrotesribatcidi Soi pNes] i &Hdbehen
e fully, understood, the follow ng preparative and
e%%%%?hﬁd %k%hpEE@Aare She PHYRMLC TRESEREKANPEES w@@hed

wi©h éQ@urg@é@0§sd9uml$£a§£$ﬁﬁ59@ 0@55 téf? 0o

be construed as |n1t|ng t he sScope 0 e | nven |on
fipakhhy wayh B51EXAVPLES of@dsdd ﬂayéﬁEWSpedrxadmRIEh
corded

|ns??u%%%fat%h%%&*%%%ceggﬁ%?%g'ﬁ%r%acﬁﬂaY?z%ﬁv%nlé.89 of
cMés ofbaserZ or fuaitieatlionbsss speeisq@nBheruopgsat ed

cﬁgogéggé§a£§§nggesyg£? gifgiﬁgsﬁlgg 50% EtOAc - Hexanes.
Concentration of the homogeneous fractions yielded 10.5
grams of 4 as a colorless foam (85%) and used as is in
the next step.

[0157] To a mixture of 4 (10.5g, 24.1é6mmol) in EtOH,
was added a catalytic amount of 10% Pd on carbon, then
stirred under 1 atmosphere of hydrogen using a balloon.
After 12 hours the reaction was shown to be complete by
tlc, and the catalyst was filtered and washed with EtOH.
The filtrate was concentrated and dried under high vacuum
to give the amine as a yellow solid, which was carried on
into the next step. Z-Chg-OH (7.7g, 26.6mmols) was
dissolved in NMP and to it was added EDC (5.1g,
26.7mmols) , HOBT (3.6g, 26.6mmols), and cooled to 0°C
using and ice-water bath. To this mixture was added the
previously prepared amine as a solution in NMP, and the

reaction was stirred for 2 days. The reaction was poured
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wohowmasagr aphy. Mbil e phase for all

20 ionization. Sanples were introduced into the nmass
spectroneter using flowinjection (FIA) or

anal ysis consisted of acet®hitrile-water m xtures
with O. 2%forrric acid as a nodifier. 25 [0153] As

te T" refers to the
SRC FERCARR oh £, R KBTS CT b Cheeh The
m@a@uadexﬂ’h&ct@bﬁéfeetmhlednwitﬁe@ N S_{ﬁi}d@%@rlc acid,

oh alndfro nas spec data or usin
511 ﬂ@c jo GGtB) waker it lfﬁ”élﬁtllyl-ﬁw]@tt

Eﬂdh&fd TEE16§§hnléJHﬁMF&ctYWgéCafﬁéé}ﬁltﬂw%odgaﬁzég£%§9e
adient /Gadient Tine: 10-90% CH3CN H20 over

r% uf8BCERE FRHeq 0%, ERIENE PoP 1 e nk tles O fFBowe Rarede

Ga8etlial n; wMRRORER 932928554 Pgéﬂés%%%/ Q%FB
ﬁt ect or V\avel engt h: 215nM and 245nM [ 0154 Chemi cal

f or T et Rt tF 0BnPEURdSES Het eih 7amre lacconpt P hed
wskngatbe Hnag I;QQL o) e
Col|;3 g(riatl ons Clﬂrwbgln%r g\?va%ﬂl?g é!%/g_fd; ?/hd ggggg%ggbﬁgherll e
PLiprefanaison Grtieskppeuadosdydrogen using a balloon
4rkdr ox i | i C enz
b S A R b o0 R R ep B e ar o
Sv&i | 2B et i BaEtedy sE- Modr bidteymdlande (vhphaAgwith ELOH.

5¢mpl

48e54 é@e o a%%%hyggtgc@rgnd %fr efioqu%r\A‘{uf%h arRauum

THF(t et rahydro and was ‘cool€d
Wat et voatie agrchis wasamodethysr evilads! yhperpased

i isopro | -img.docar banat e (27ml
Eg{ﬁhe(?u&{gr&!loa tgl%dr%pgl n%)é/ unndlF3Ever - %Oc‘?\“é}ﬁ%ff
After ( Jadﬁq,l anl. . 7mme 1 s pova : gl deatch veds i hermy esha@and tlt&e

LE3cL O I F8923Y, 11.7mmols), momT (1.34g,
11.7mmolg) , and cooled to 0°C using and ice bath. To this
mixture was added the previously prepared amine as a
solution in NMP, and the reaction was stirred for 2 days.
The reaction was poured over ice and brine, and then
extracted with EtOAc. The organilc extracts were washed
with 0.5N hydrochloric acid, saturated sodium
bicarbonate, water, and finally with brine. The organic
extract was dried with sodium sulfate and concentrated in
vacuo to give 5.3g (99%) of 6 as a colorless foam, which
was used as is in the next step.

Pyrazine-2-carboxylic acid ({l—[4—(S—Chloro—pyridin—Z—

yloxy)—2—(l—cyclopropylaminooxalyl—butylcarbam

oyl)—pyrrolidine—l—carbonyl]-2,2—dimethyl—

propylcarbamoyl}—cyclohexyl—methyl)—amide (59)

To a solutiocn of 6 (0.15g, 0.28mmols) in anhydrous
THF was added triphenylphosphine (0.131g, 0.Smmols) , 2~
hydroxy-4-chloro-pyridine (65mgs, 0.5mmols), and last was
added the diethyl azodicarboxylate (0.100mL, 1.85mmols) .

Mass speeCcT/US2004/029093
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anbi ent tenperature for 24 hours. The volunme of the
reacti on was reduced and_tRgn _di ethyl ether was added

werb@ro3saswashi ng wi th saturated sodi um bi car beaatus2004/029093

then 20 0.5M hydrochloric acid, then water, and

THd Rt 1t lra PrdtiereN RGN ¢ el B djareqsvv'fgars
sodium sul fate and concentrated in vacuo to give g
orpfundriddé&heatresicalion \csisidanonds neme itingudty aigildlg afHF

i 02 and eluted with _45% Et QAc- Hexan to _give
W R IPORSE POl RECts 5 SR Ao P TR ial was
takebempy i neStrenc?- zerd wahyd edter 03 1&s Na@HGolpordness
oi | 11.0g (81%._ 1H NWR (CDC13, ppm) 6 7.35 (m 5H)
hygrochdozpye agig, rgtsy) and g5nedhlyHyizhsdrimelH) The 1
- 1 (13 LS, oH)..
OIP%F%F%§¥%§%?ghg§§WF%?% p&?é@iﬁéﬁéﬁghg%%ﬁggf{§ﬁ¥%o]-
coacenyiratredo i3, vagudi et lgyikrebiher yir)idé- hpdtobytgyr ester.
al i.di ne-2-carboxylic acid tert-hutyl ester [ 0156]
Thn XEE (PR BPORT SREURINES EHFAR HPESRUEE of 20%
cabthogiylaar bead bherrshitiead wader sbatrasnlere ek We
2005/ 035525 5 8 PCT/ US2004/ 029093 hydrogen using a
acpg| FHoRichiPEPMEE REGr $Oorhé heaesi-on Thas soRvwAL walse
e ' d e alyst fi red,and
B N e R TR SN
wighi €d ltintleCEhi ghdv aeshedt eighvEtbthe .5 ahknegasods phase

|1 S0l i.d, .whi [ into th t
waf; a5 8 2060 e 53 r P apisy das HsSorvEd eI
wigdRdetoakt wascadded1ERGt(B:88ni31lphHBR! $hs HBLeq w'tg
(4.2g9, 31.inmmols), DVAP (340ngys, §.8nnnls), and cooﬁe

watgr godushry bBmdneceandt ehebathe Pogehiis mikktrace was
ed. .am l.ution in_N and_t he
orFER0RiEN R BEIEEeR A  hefRenre P adr g tiigs to
gipeuredsevkioireepgnddiacidifibeg) wit h20{3Nchydpaekhiorbe
acid to pH 5, and then extracted wth EtOA . The
[(BVﬁﬁﬁFEeé§fF§Eg§n péawégﬁidacetylamlno -3,3-dimethyl-

butyryl) -pyrrolidine-2-carboxylic acid 7a as a colorless
foam, which was used as is in the next step.

To a solution of 7a in 2mls of dimethylformamide was
added TBTU (0.15g, 0.47mmols), DIEA (0.15mL, 1.lmmols),
and the reaction was stirred for 1.5 hours, and then the

amine 10 [U. Schoellkogf et al., Justus Liebigs Ann.

Chem. GE, pp. 183-202 (1976) and J. Semple et al., Org.
Letts., 2, pp. 2769-2772 (2000) was added to the mixture
followed by 4-methylmorpholine (0.2mL, 1.82mmol). The
reaction was stirred at ambient temperature for 12 hours,
and then was pqured over water and extracted EtOAc. The
organic extract was dried with sodium sulfate and
concentrated in vacuo to give pyrazine-2-carboxylic acid
[(1-{4- (5-chloro-pyridin-2-yloxy) -2- [1-
(cyclopropylcarbamoyl -hydroxy-methyl) -butylcarbamoyl] -
pyrrolidine-l—carbonyl}—2,2—dimethyl—propylcarbamoyl)-
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wi th saturated sodi um bi carbonate, then water, and 15
finally with brine. The or g{ﬂC | ayer was dried with
weadisiasxsel f at e and concent ed in vacuo to grPu®/U$4008929093
crude material. Puri fi cation was carried out using

of
nat r ut t e
CYlffexaneé’gL Q“%mé’lﬂt ri?%n 1o %ﬂﬂ[}?% gesﬁ%otc?lfgﬁgceﬁsonfsoam'
whiicel deds 10sdn 205 greanm afhed rescta stadpor | s o G (18599 of
and used as is in the next SGqPI [OlSQCPOd'eI'Egia}: m xture
g @, 5§ Sehlahtiare: Gyl
b\fﬁ lytd G @ouiy He %R 9D LR ndihen( 4Cﬁﬁ<_jé r ed

1" ‘at nosphere of hydrogen using a bal I oon.
0 Af&&mndJZ) hand then redotioh aaadhiaat tt@wm%@r 6

il Ty SR 0L YR L1 i o vt e

1001 S M WHR o401 T e drite i Ui toesd asc)@illuﬁ)v}bﬁcﬂir}.’obnate
whi ch was carried on into the next step.

ARERT L5 ZBLIBHYRT sYNSNGES TS HRTS S i R eSS é’i‘ﬂotl'f oEWAC
rﬁ%%g%fée&@w dgﬁrgm&;)un&gﬁtva(&uﬁg

and cool e OC wusing and ice-water
pinad fi o diol. dini wa i od 1t e dvasuta daeithy hehremavdecaplyy on

prepared am ne, on in NVP and the cli
sfed SR b o U T AT naC PR R g ot ot
t@@%r@@é&@éox&’ﬁﬂé?@%@Z ed (59095)V§fam§eoﬂn519 as a

brine, and then extracted with Et OAc. The _organic

cekerkess iere (hshedaredh O 5Nk %W%%I%@l@ acity,NMR
(S atedysodigimdLaRhonat & ¢ uateh, andd(daldy, with

or ganic extrdct d Wth so
85214f@tEHﬁTaﬂdGHfJ)’lpe&t(D&(Sleh, V'ﬁCfBJOdIng(SV/EHZB 31g of

rude material wa ed a he next
7o580e . [BhES] To b LNt 1B of - &7 [8: 63, ToL 7RG )
s O 1mAs addedsasgahalyyica aopuAt 19f , l@%@’dman),
carboh, then  stirred under 1 atnnsphere of hydrogen
4 Ul hg, aHb@#lboﬁHz) 4.0(m,1H), 2.90(m,1H)2.60(m,1H),
2.25(m,1H),2.0(m,1.90-1.4(m,1H), 1.25-0.8(m,18H),
(0.73 (m,2H) ; LC/MS : RT = 3.61lmin, 4.15min (10-90%
CH3CN/7min); MH+ = 767.3, M- = 765.5.

Example 2

Alternative Preparation of Compound 59

[0159] Boc-Pro (4 (R) - 5-Chloro-pyridin-2-yloxy) -

(15a) Boc-Hyp-OH (130 g, 562.16 mmol) was dissolved in
anhydrous DMSO (1.6 L) and to this solution was added 1M
potassium tert- butoxide in THF (1.4 L, 140 mmol)
maintaining the internal temperature'under 25 °c. After
stirring the solution for 1.5 h at RT, 2,5-Dichloro-
pyridine (90.0g, 608.15 mmol) was added and the reaction
mixture was stirred for 18 h at RT. The mixture was
poured into water (2.5 L) and extracted with Ethyl Ether
(1 L) to remove excess 2,5-Dichloro-pyridine. The

agueous layer was then acidified with 1IN HCL (0.8 L) and
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10 After 12 hours the reaction was shown to be
conplete by tic, and the talyst was filtered and

worsisedssasth EtOH.  The filtfate was concent r aPet/usam4/029093

dried under high vacuum to give the amne as an
ol i. c [ 0 t ot he xt
D e B Y 1B oRe e 12420 2 11 Tal )
orgaaldliagbvedmemeNNBm@ndedoahd wwa&edd@ddhE@@1®% 24@he

7mol s 1.34q9, .11. 7mmol s), and cooled . to 0OC

Etbgﬂnécsﬁa @asbggﬁe%TglFﬁi?agﬁﬁﬁﬂEﬁé?Ng§?§§de%lbﬁ@red

aner%&h@@%&&a@%%p@h@@ra&ba@c@a greggh&%IQ@ EHVQNB p2B6mn
the reaction was stirred f days. 20 The reaction

oidas Q@Qredcgv@ﬁ H@éean@lbrlne and then extracted

(1ﬁater and flnaIIy MAth bri ne. The organlc extract
dried wth sodlun1sulf te and concentrated in 25
1035800 toBQCVSI@ 3¢ (FIgup ~611672s PO ar Peyd oFFarfH
(198H Ch.owa u%%@m%%l'swb% HH%SBQ%%dSE%panhydrous
Pyra2|ne “car oxyllc acid ({1-[4-(5-chlofo-pyridin-2-
acytomyﬁIZlel dyél@pr@pﬁl&nﬁmdoﬁa&yﬂOb@Cybbaﬂb@wpyrlmldo

(10 R 6B} E&FRARoyI L) Bndsy Y nbRy P TRCAG £59) “H4va

br&ﬁﬂldbl qe 10646 603158, mho28nielks) addcanRydeds i vE: wasg
added tri phenyl phosphi ne (0. 131% 0. 5nmol s), 2-

thiy e8%F 187 RESToL By Medi HE 165/ Orolﬁnﬁnﬁ§)RTandTh@st

PR are) < 60" b, S005 D35ase PLTAUGAG0 026003 =

w1fheEthgdtR@&twas dQlEﬂedndtwash&dtempeeaeuwe1QOM1l&

until_ the_react sh d no 6
Waﬁ@ECtW?HE &8s 2PEmBred bﬁﬁ?ﬁe%mgaEFﬁonT%ﬁn%Fﬁgﬁgthe
AckRbee ak Swa%a@%ﬂe@pwhﬁhEh Sesaneth washedow trh 10 1Ng

NaCH, 0.5N 5 drochloric acid, water, and flnally
anﬁjp@n@gmﬁgatﬁ under reduced pressure to give a brown

0il which was applied to a silica column with methylene
chloride and eluted with 25% ethyl acetate in hexane to
yield a yellow oil, 181 g, 472.77 mmol, 84% for two
steps.

Pro (4(R)- 5-Chloro-pyridin-2-yloxy)-allyl ester (17)

[0161] Boc-Pro (4(R)- 5-Chloro-pyridin-2-yloxy)-allyl
ester (16) (181lg, 427.77 mmol) was treated with cold 0 °C
(440 mL) 90:10 Triflourocacetic acid, Methylene Chloride.
The mixture was allowed to come to RT and stirred for 3
h. After 3 h 400 mL Toluene was added to the mixture and
it was concentrated under reduced pressure to yield the
crude Triflouroacetic acid salt of (17).

Boc-Tbg-Pro (4 (R)- 5-Chloro-pyridin-2-yloxy)-allyl ester
(18)

[0162] Pro (4 (R)- 5-Chloro-pyridin-2-yloxy)-allyl

ester (17) (187g, theor.), the crude triflourocacetic
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organi c extract was dried with sodium sul fate and
concentrated in vacuo to give the crude tert-butyl

we0wro3ss2The tert-butyl ester group was hydrol peeaStm4/029093

the carboxylic acid by tréatnent with 50%
tri fluoroacetic 10 acid in dichloronmethane for 3
he sol ven}h%a rermﬁ g unger vacuum and then
Fé‘& dUBSwESIPEREF VS SWPLR%0% 11§ NSt igRdofeBaed
'I‘/hg—lmHEt @Acg, Thes asplegus )phase  (ves @c) di f4:ed n%Mot:Lh S¥c
{: tr|c aC|d and then extracted with EtOAc.

Ul PR 26r §ant b ge Wds Inashe o i Telds JWat‘lé’lo ahd

Meiyikhenehlafdad henrideniqigaRi Ga8X4 TGl as, Hhiked,
wi th sodium sulfate and concentrated in vacuo to give

R @BICRFOFBEPy TP I Dyl dlop) mixpere mas costvenpiraged,
depyieazi beng- Sa1 oy |diagaols g sk AMpak3 S dl Rt hy

| - butyryl)-pyrrolidine-2-carboxylic aci
6! HPFBES DUcFRET VA o thad - BE edClastvics tmmetShéOﬁemL,

SteRatrle ti 2 regl de
was agddegogg‘%% (%hlr%g‘; 56% Zlgmm oé%ﬁ)égg‘(%% g T'der

WES (HOPS) Wl tarTRGTIRS e etl 6At aasE Stiaret sbor 1. "
St t Schael | kogf et al
RS e r3PY3 ﬁﬁﬁbfr¥%ddyy r%gii%é S 5ob T Yﬁ?%}l

Justus Liebigs Ann.
vdigh) vasSeaphbied @ o S@gca d;celmrsn, w12:,h m@thgzeaezwz

Cﬁq%@n%? Eemﬁﬁbﬁi %ﬁ%ﬂ eQN(1 % nEL %g@ .a%f% er %858?? ohP

médstal pekel wtllavbifemn, teﬁpegatma 8‘30ﬁnmb2 howes, and

c%\ier vvaterand e tra teﬁ EEOAC The 30

d@r)ucentrat ed in vacuo to g| ve pyra2| ne- 2- car boxyl i c

4- | or
rzycyc OH(%%C%/ crlgibrgo o I(Q‘H%Fo}%?&é?%?@’-vl)&ﬁi?raﬁ%%m]-
apyynobsdweem ca(nkw@yl B62, 83 dhmmEt)hy war epxheag banoy! )
2 Oﬁ%%??és 1_PCT/ US2004/ 029093
C\ég& f“ﬁ*? 05k d&- 4l oVERGRESES C adC i c Hftvasae
Cﬁ'lQalﬂ‘lLdeleTl{b Vh@.S{tldl&@dwéé bB1dued he Rexk shbepr Ja

%ol ution of
stirred for 3 h. After 3 h Toluene (200 mL) was added to

the mixture and it was concentrated under reduced
pressure to yield a yellow oil to which methylene
chloride (100 mL), ethyl ether (1.5 L) were added
successively. The mixture was stirred and 4N HCL dioxane
was added (50 mL) stirring was continued for 1h and the
crude HCL dipeptide salt was filtered and washed with
cold ethyl ether 0 °C to yield 142.5g, 323.86 mmol 91%.
Boc-Chg-Tbg-Pro (4 (R)- 5-Chloro-pyridin-2-yloxy) -allyl
ester (20)

[0164] Tbg-Pro (4(R)- 5-Chloro-pyridin-2-yloxy)-allyl
ester (19) (142.3g, 323.86 mmol) was coupled to a cooled
0 °C solution of Boc-Chg-OH (94g, 365.29 mmol), NMM (109
mL, 994.18 mmol), EDC (69g, 361.26 mmol), HOBt (48.77 g,
361.26 mmol) in 400 mL Methylene Chloride. The mixture
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11a (40ng) in dichloronmethane (4m ) was added tert
but anol 0. 1nL, and Dess-N@ré&n peri odi nane (40ngs, 5
wO020880%05), and then stirred at anbi ent tenpeParmwisz004/029093
for 6 hours. To the reaction was added 1nL of a 1:1
wELXBULEyh LN sadi um ki oaul hake aadesat ypahed gqdi um
I carbonate. ter 15 minutes the reaction was
mextnaet edswebhcEh©letedndthhenethétsopveni was demoved
under vacuum 10 Puyrificati.on s.carried out._usin
wE R oRalBor ABFGA6R (&1 bb. SBRLURRGSR PHOBOR Eehs itn
oHexanes. c{BneentEatboNmef ahhewheBPgs0eOMS  f Baghk0Bs0
yi el ded 0.095 grans of 59 as a colorless foan1(4n5@6
mbase@henEbhyl28arbhseolagyr. wap NNRe(CRELE, mpgRfssum

, . 6 1 5
stuParhr citerss dg fanrbherpRet®ubiiar Bhayoctdplpgdure
to gIv69&sbibyn 6id7whidl(wraHhpplidd( doll, 338i¢5Hzp]umn
wihﬁsm%§hy%2%¢1@%a8%i$§§%§&2%&§F%giUéhﬁiaég‘e%i%l’aééigte
18- BRLALdH} 2. GOEM1ED) pa1d. %élimv Eohm, 2s0 9 (B621g90-1

S 4 (m 1H) ;1.25-0 . 8 {m 18H) , 20 (0.73(m2H);
minGLMB77%RT = 3.61min, 4.15nin (10-90% CH3CN 7min);
5. Examl.e.2 At rnasiv

0 D~ - »

(51{5[0;0-5yr;din-2-y|o;y) -OH 25 (iéa) Béc-in-CH
_gIQO g, 562.16 mmmol) was di ssolved jin anhydrous DMSO
[P1681L) aR@C°rGNPRISIsEFEL il Briknas>alifié8r eMPYFotassFam
yﬁs&&;_gwﬁggiggtbg TWEO§1(65Lg,14@2g§§k?moT?LW5§'Ek@gted

the'inter t enper ature' undér 25 ter stirring
wihd solldt DofACf 6250.1BLNh % : RT, T2} Sl @rcthosioi 3Capyd di ne

90. 0g, 608.15 .ol dded and th ti
M PR s 152 fhod FHE TESHURE MiS MaCHES: hPocqEs to
RPOHNHBA sk-Rt-@cWakel 62n5 Larasd exhr astednwi thobt Ayl was

Ether (1 L) to renove excess 2,5-Dichloro-pyridine.
agded aguebesmiayarewasdt hEnvasi 8PRreatwRERS NRAEE (0. 8

r%bu@gg pressure to yield a yellow oil to which methylene
chloride (200 mL) was added the mixture was stirred and,
ethyl ether (1.5 L) were added successively and the crude
TFA tripeptide salt was filtered and washed with cold
ethyl ether 0 °C to yield 66g, 101.53 mmol 98%.
Pyrazine-2- carbonyl -Chg-Tbg-Pro (4 (R)- 5-Chloro-

pyridin-2-yloxy) -allyl ester (22)

[0166] Chg-Tbg-Pro (4 (R)- 5-Chloro-pyridin-2-yloxy) -
allyl ester (21) (66g, 101.53 mmol), the crude TFA salt
was coupled to a cooled 0 °C solution of Pyrazine-2-
carboxylic acid (13.6g, 109.69 mmol), NMM (44 mL, 400.19
mmol), EDC (21g, 109.95 mmol), HOBt (14.85 g, 109.95
mmol) in 500 mL Methylene Chloride. The mixture was
allowed to come to RT and stirred for 18 h. The mixture
was concentrated, the resulting oil was diluted with

Ethyl Acetate (2 L) and washed successively with 0.5N HCL
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WD 2005/ 035525 62 - PCT/U82004/029093 extracted two

times with Ethyl Acetate (%gﬁ The organic | ayers
woenws/ssbi ned and washed Brine. The Et hpCT/US2004/029093

Acetate was dried with magnesiumsul fate, filtered

4 & egscgbﬁdfmgg Ml { SAUSEH Bl SSBUS, [ @IS 8 The

crude material. Boc-Pro (4(R)-
EtSnGh| oreegoye | Thye2- wds)mleﬂ lwid tlestagneg 6y §@lEde,

Boc-Pro (4 ( 5-Chloro i di n: 2 0X -OH (15a
G, S5V SRS S T R £ e
aQ&ﬁﬁﬂ@'éfilﬁhiéh5wé§ pplied to a 8111ca column with

,4,6,7,8,9, 10- Cbtah dro(f yrimdo 1,2-a] azepine

me(éttbguyer(@ aizl ori@eRId et g a‘fﬂdﬂ’al‘l{% eimxolrn ey Bae 51
-
SR WS AT 8 RS ore T, Bk e o ol el

ogpncentrat ed, the resulting oil was diluted 15 with

Et hyl] Acetate (2 L) and washed successively wth
PYifR 20 v~ 1 SHECTOD HED ﬁn?b%?%_gb&i)apqﬁl_ﬁﬂm
Iiﬁ%e&ﬂ{"ez‘l Sk y\@@Hdeap wi th magnesi um sul f at e,

ted under reduced pressure to
[@16/1%] a breywazone- %l@hrbmyhpﬁﬁh@ﬂb@-%rgl (4 €&) tobum
nmet hyl ene, 20, chl or i t et

C%i%ﬁ%t %éh%x%h%l?dy ylgf a ye oﬁ?%%l gﬁSQg%ﬁ 1. 5
mﬁgﬁ)zﬁa@“@issﬁﬂﬂééoint%@ aﬁﬁﬁdﬁbué*ﬁhiﬁﬁfﬁ 250 mL)

5- Chl or o- pyrldln | oxy allyl ester (17 [0161]
S(Bo%o PRectapRyribe %‘F%Y%Wﬁf dfit2cifexy) Tatrgkis 25

(LA TP e A T IR (UPocdeeRtad Wi idg col 0

mrfshl privale. adddé ﬁbklowedmb$ pytxmﬁmﬁi@ecbﬁe5$dmﬁﬂ ane. 44

t d f 400 nL. T
TRGLL he TRt EERChHER PLrhREs ctntenrinred BE AP rdf s .

APESSSUE ent enyi 8btvihe B89 Causgisodatdd ourfma@eéip gk d
salt of (17). Boc-Tbg-Pro (4(R)-

dbsghl ved- pyr Edhnl 2A9eba<§/e; Lma@@textracted with 10%
citric acid (250 mL) two times, Brine (250 mL). The

‘Ethyl Acetate layer was dried with magnesium sulfate,
filtered and concentrated under reduced pressure to give
a pale yellow solid 58.5g, 97.32 mmol 96%.
3-Amino-2-hydroxy-hexanoic acid cyclopropylamide (24)

[0168] [1- (Cyclopropylcarbamoyl-hydroxy-methyl) -
butyl] -carbamic acid benzyl ester (48g, 149.82 mmol) was
dissolved in Methanol (1L) and degassed with nitrogen for
five minutes, palladium, 10 wt. % on activated carbon
(2.5 g) was added, hydrogen was then added for 18 h.
After 18 h the hydrogen was removed and the reaction was
degassed with nitrogen and filtered the resulting
filtrate was evaporated and dried under high vacuum to

give a white solid 26.9 g, 144.42 mmol 97%.

Pyrazine-2- carbonyl -Chg-Tbg-Pro (4(R)- 5-Chloro-

pyridin-2-yloxy) -Nva-hydoxy cyclopropylamide (25)
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(18) [0162] Pro (4(R) - 5-Chloro-pyridin-2-yloxy)-allyl
ester (17) (187g, theor.), the crude triflouroacetic

wWORNBAR5E2035525 PCT/U82004r0§9093 - 63 acid sartuswmg/ 029093

coupled to a cooled 0 C solution of Boc- Thg-OH (110g,

B13515 bt B U PR Dy hgSaB T ks E O (099

cveubptzeml@hﬂlael de4)Thegni xbor. e7vva1moal I %ed cbRipa @l tio
5 RT and stirred for 18 h. The n1xture was
Pysagénerarearbonyd -Fegulengrei |(4U8s -dfrGhé@rai-tyridin-

HLH0 Ehmes 880 18 Find ater 00 M Brtid osa8 nt.

1U5e9EtmmblAceE@Ce Qayeﬁg'wa©7dmnedmwﬂoh Hagnesilum4s g,

ilter an centr nder reduced
1§5e§ upgogd QFVE%Q H&b g g CapplftEd igtyre
wikl keargeliumrsrwhighhnet hylke ﬂﬁxtehileo wa@e ceﬂ@eelthﬁa%%dw the
15% et hyl acetate in hexane to a pale yellow

resuAtingoogl we2. 83 lwiwsd, with Et%/'lbfé Pﬂ@t@4€R)2 L) and
or AN y e r ( 163
B SRR RS Bag b B o SR, il FBb, i 2ha
waster 5008)nL( 18edne362.08RInMDIThe waﬁyureQEedtW|ubyeeons
0.C (330 nL) 90: 10 Trlflouroacetlc aci d, Methyl ene
déHFQrWdE TRETREAY SUALE TSN | Shdder§dcBRE FSHR?néﬁth@
u%elew e@dheed%_@eséh&er t3 Bilel uepeo(A08iAl)nues gdded
he m xture and it wa$S concentrated under reduced
appéseerOte ynéudaac?émm@wwgth methﬁﬂehenehﬂprede and
hIorlde 109 et ( L re_ad
S&EggSSIVé|9 g%éh%P ure %ggy%t%Fre %gmg CaN*t a pale
vailoxan€odm, was .added 7620 4njnost, i rrENg was conti nued
for 1lh and the crude HCL dloeptlde salt mas flltered

y§%§y§62nqglc%&%ﬁpropylamlnooxalyl -butylcarbam

oyl) -pyrrolidine-1-carbonyl] -2,2-dimethyl-

propylcarbamoyl}-cyclohexyl-methyl)-amide (59)

[0170] To a 4L round bottom equipped with an overhead
stirrer a thermocouple and an active nitrogen inlet was
added EDC (229.0g, 151.83 mmol), follwed by anhydrous
Ethyl Acetatel230 mL, Stirring was started to effect a
thick slurry. To this was added Pyrazine-2-carbonyl-Chg-
Tbg-Pro (4 (R)-5-Chloro-pyridin-2-yloxy) -Nva-hydoxy
cyclopropylamide (25) 61.5 g, 79.94 mmol, dissolved Ethyl
Acetate (250 mL) then anhydrous DMSO (460 mL) was added.
A cooling bath was applied to bring the internal
temperature to 7 °C. A cooled 7 °C solution
Dichloroacetic acid (65.94 mL, 787.20 mmol) in Ethyl
Acetate (100 mL) was added such that the internal
temperature was maintained between 12 and 25 °C. The
cooling bath removed and the thin glurry was stirred for

1 h. A cooling bath was applied and the reaction was



Boc- Chg- Thg-Pro (4(R)- 5-Chl oro-pyridin-2-yloxy)-allyl
ester (20) 30 [0164] Tbg-Pro (4(R) -

woe-2aislesas pyri di n- 2-yl oxy) - aPl’yl-  ester (19) (PERUSYN04/029093
323.86 nmmol) was coupled to a cooled O C solution of

Boc- -OH. (9 5..29 [),, NMW_ (109  nlL, 994.18
G BE too Hi8s Go 2mior) Ml A8 LPF S ningi  hes
t@m@bkdtmréO%e&heM%tdﬁla&@.@ﬁlQélderhéhsrghﬁiefﬁaygk was

2005/ 035525 64 PCT/ US2004/ 029093 was alTowed to” cone
SEPARR L&A 38 WesiePoWitd matPhe (200xmide tiwrse times,

entrat th re n Luted wi.t .
oIR8 58 - D St eV S i v
mH@heBwuntsmﬂﬁaﬁ@O Whltamédwah@rc&&&emkraBédﬂan@%Q 5

nb. ;Ee Et hyl Acetate %gr was dried with magnesi um
TEGF&Le PYEFPLE Fe dCald FloRc PR FatEIPERE N TR @ic 8T moTe

tRE@sadréc t8 give a b 84
silica colunng with ne?%@len% %ﬁ%gﬁlﬁgéaégﬁi%ﬁgeggm?th

s28d4at Rl ugseats mﬁﬁhﬁéﬁaﬁeChéoynébdaadpaﬂetydlMaWh 90%

B T e M TR W el EIC R 7 AR
gBoe7Chg- ﬁb@lProzé4(Rh NﬁRChbDCQ3py91ﬂ9n1ﬁ(s> 8 76 1H(s),

yl ox é allyl ester g 102. 33 nmol ) - wa

StFéaﬁ ds>158wﬁ?hlgdﬁa 08c0€2 (&) 504101H(NH), 7.45
b | eureag gty ackd ne 0 ) The i

T e ) g 08 PR e G P 3 R AT

535AR IHKméne4(2601HKm)ma$ 7adddgddd 0 #&hé7nilxt(m) e andllt

S, concentr at,e ield a
13 evort t8 (i oR- Bt AU Bhe SoBantBiie £286 M Mhas
1addedﬂume mLxBOr @RS , Sti. yoeduang, 1egbybHther1(%o5

wer e added successi vel y and the crude A
2ﬁﬁmbepﬂ|a§ 3HI(?) wa8 - Pﬁli@%é@ an@ AdsREdmW t A- @8l @H (m) .

ethyl ether 0 Cto yield %1 53 nmol 98%

Pyrazi ne- 2- carbonyl - (4(R)- 5-Chloro
[0171] Compounds 1-72 and 74-76 have been prepared
substantially as described herein. Analytical data for
these compounds were consistent with the disclosed
structures of the compounds. Further selected data is
provided below:

LC Mass Spectrometry Data
LC Mass Spectrometry Data

Cmpd | Method MASS + RT

no.
1 A 801.81 1.54
2 A 800.83 1.68
3 A 800.51 1.77
4 A 750.54 1.63
5 A 800.31 1.50
6 A 800.43 1.61
7 A 768.27 1.93
8 A 768.31 1.91




25 pyridin-2-yloxy)-allyl ester (22) [0166]

Chg-Tbg-Pro (4(R)- 5-Chloro-pyridin-2-yloxy) - allyl
webwro3g2i) (66g, 101.53 nofP¥, “the crude TFA BairtUs208a929093

coupled to a cool ed 0 C sol ut| on of Pyrazi ne- 2-

car boxyl i[C al 136 169 ot ), —\ ,

400. 19 30 CEP%(I& Wé%e 219 %3 9% mmmol ), ﬁ%t (14. 85

g, 109. 95 Arel) i hl oride. [The

nxture was®> alll ovx%d tlo conBlfe2RT and|st3+G2d for 18

h. The m Xtyge *egpl—é‘g—ﬁg oi |

was di |l ut edij(?/vith Et hyl Acetateée FZ L) and Washed

successi velylwith ®. 5N HCL ¥&82005/ 035p2% 653

PCT/ US2004/029093—two—times 500 m . and water 500 ni,

Bri ne 500 mt? TheZ*EthyI Acé99t86|ayer wes: i ed with

magnesi um st T at e, 3 TTrrer egpgng;conceptratgptnder

reduced pressure to gijve a brown oil which Was |appl i ed

to a silijca4«olumAwi th 5 netéylene ch| ord.der and
el ut ed wthA45%ethyl—acetatei+n—hexa ield a
pal e yel | oW oam ‘64.66 g, 108:8%5 mol|, 099

Pyrazi ne-[2-1gafboryl -[Chg- TRgg PI® (4(R)- p-&1tar o-

pyridin-2-yloxy)-OH (23) 10 [0167] Pyrlazi ne-2-
car bonyl |- Ghb- Tbg-PPro (4( R)808-41 2.09_
Chl or o- pyrigifr2-yex """' ester—{(22)(64-640,

100. 85 rTmllng) hvas “di scol ved %?1 A anhydr &u§7m Xt ure
(250 nl) | 50 50 AgetonitriTgygMeg hylene Gh e.
Tetraki s | (trihhenyl phosphi ne) - pal | adi|jum (6) cat al yst
(1.5g, 1.[3@05 rrmﬁ) vas adﬂ@@ 34l | owdd by 9yrrol i di ne
(8.55 nL,—182+ et )—TFhe-freacton—mtureas
stirred atJZHTforAlSr. J&%@%hthe JoPfent| was

evapor at ed.22The old was d|§@@,l3/@d I'n [ETBylygAcet at e
(2L). and |extracted witth 10% citric acid (250 nl) two

times, BiiRe (R50%L). The wa@m Acet at67l ayer was

dried w thopagnesiumstt-fat Hered gn

concentrat ed under reduced press re tq gi vé
25 A 767.67 1.4
26 A 778.00 1.48
27 A (M+Na®) /824 .58 1.48
28 A (M+Na*) /832.65 1.46
29 A (M+Na*) /824 .61 1.52
30 A (M+Na*) /824 .61 1.51
31 A (M+Na*) /856.67 1.58
32 A (M+Na*) /774 .63 1.39
33 A (M+Na*) /800.62 1.48
34 B 734.10 3.73
52 B 790.30 3.86
53 B 800.10 4.48
54 B 768.20 4.13
55 B 768.90 4.51
56 B 766.80 4.61
57 B 778.40 3.98




a pale yellow solid 58.5qg,
3- Am no- 2- hydr oxy- hexanoi ¢
wpQaBAPsH24- (Cycl opropyl carb

97. 32 mol

i

96%

butyl | -carbam c acid benzyl ester (489, 149. 82
was di ssofve nvethranmot—(:H nd—degas Wi
nitrogen ?Egnrdefl},I\e?EHrSnarut es, pall adi um 10?{\;\%: g
acti vat ed—£3rbbn (28 g} was—added—Rydrogen—
added forl B8 h| After 18 h’#hetfydr oden re
and the neggtpn vas 30 degag$esyW Th |ni i @@en
filtered|the resulting filtrate was evaporated
dri ed understhi gh vBacuymto B@EV%Oa whi |t e 410G d
144. 42 mppl—9+—-Pyrazi-re—2—ear-boryH—Chg—Tbg
(4(R) - 5-| Cfi%or p- ;R/ricm 2- %%v% Nva-|hydo

cycl opr opylgm e (gZ5) [VWD 209574 035525 -6 16 68
PCT/ US20047 £29p93 51 0169} 1§\m Fg- 2= Nydr gxXye
acid cycl Gpé"ég\p H arg de(24) f.géﬁ:g"\.nl_l’ 37 m uI2,6
coupl ed tro—Pyrazihe—2—carbopH-Cheg qu—élﬁe—éér(
5- Chl or o-p;ﬁﬂl di n- B.Z-y! ox ) -g".s—!{(%v) 58. 5g,3 47 3
NVM (11. 1668, |5 #6.96 mml§8-#HC (20 4%y 1%0
mmol ), HOBt6Y 14. 4% g, | 107.0%%9n8Bl) in| 250 9f
Met hyl eng Gfl ori d&8 The mi xPuBeOOwas siti rdr.ed fg
The m xtyrezwas cancentrated44the resul ta.5p oi
diluted Wi HQ Et hylg Acetate ¢@7L)aand washed
successi ve|~y4 Th 5N HCL gge . 5bMes 500 i, an
wat er 500~ BriTe 5001t fhes Bty —jAc |
was dri ed—%g i n”Eneai tHh a; 8 35 IIILCIQ:DI i\joe”
concentr gt ind reduced ﬁﬁeégur to give a

r@i L vhtehcves tapplie
ME@BBM'ﬁne ﬁngEEQQ and cebuteduiht Bur% dethadph Flow
8ihor¥hetdnad. pQ'§91§1M6559Wé£9§”]06§55 HecnN.
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propyl car banoyl } - cycl ohexyl - net hyl ) -am de (59) 20

[0170] To a 4L round bottom equi pped with an over head
werhesrass2a t her nocoupl e and an acti ve nitrogenPCmiUS2004/029093
was added EDC (229.0g, 151,83 _mmol), follwed by
anhydrous Ethyl Acetatel230 nL, Stirring was started
to effect a thick slurry. To this was added

Nazi ne- 2- car bonyl - Chg 25 ThgtProture
(4(R)-58-Chl oro-pyridin-2-yl oxy) - Nva< h
cycl oprlopyl am de (25) 61.5 g, 79.94
Et hyl |Acetate (250 nL) then anhydro
was added. [ i

di ssol ved
O (460 nL)
o bring the

i nt ernal C solution 30
Di chl or] ‘ nnDI) i n Ethyl
Acejate (100 nlL) was.\3 he internal
tenperdture was| mai nfai ned b&t wee and 25 C|| The

for 1] d therreac |oﬁ\\<;7
was WO|Z (035525 67 -Il PCT/ US2Z004/ 029093 qyenchod
with INMCA 1, 230 nl) %hile maintaining the\\%

|

tenperature between 15 and 25 C. The organic yer was
oepar at ed u”d \nvasharl \lll t h wat-er / 200 n‘l__\ th ree tf | nes,
brine (200 nm.). The Ethyl Aceta e | ayer was dried Mﬁth

5 magnesi um sul fate, filteree—apnd concentrated under
reduced pressure to with aenperature of not

more than 40 C to givesa b oi | which was applied
toa silica colum with net Aytene chloride and el uted
with 90% Ethyl Acetate in Hexane to yi el
yel | ow|foam 44.0

.39 1H (s) , 8.76
.08 1H(s), 7.47
.01 1t
. 88 1}
.01 11}
15 1.
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2H (m

0.72

Wd4emBB3hmse been prepar ed

1.25 3H (M) ,
2H (m

0.96 12H (m , 0.91 2H (m) ,
Exanpl e 3 [0171] Conpounds 1-72 and
“stbstantially as degcriusem/029093

herein. Analytical data for 20 these conpounds were
nststent—wth—the discreseu—il.u gres—of—t-he
corpelnds—Further—sel ected a8 Eupiurﬁrgvg ded bhel ow

LC Mass Spectronetry Data

Cnpd
1. 68
1.50
1.91
MASS
868. 2
8%6. 1
808. 4

S Spectronetry Dat a
Vet hod MASS + RT no. A 801.81 1.54 2 A 800.83
3 A800.511.77 4 A 4 1.63 5 A 800.31

6 A 800.43 1.61 7 A 768.2X 1.93 8 A 768.31

O 2005/035525 6 8 PCT,USZOOﬂ/029093 oCnpd Vet hod
+ RT no. 9 16, 26 2.7 10 A 768 28\ 1. 99 N

1 2.07 15 17 A
I 2.09-- 48 A
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19 A 808.40 2.17 20 A 766.34 1.99 21 A 762.43 1.94
22 A 800.38 2.08 23 A 792. 0187 24 A 792.30 1.97
wWQa%005/0382567 1.43 26 A 778.

.58 1.48 28 A (MrNa+) /832, 65146 29 A (MNa+)

IO’)/I 1

.48 27 A ( MtNRe)T/us34/029093

S50 ks 1 o8 33 A E:C.K:NEK '%,‘fﬂﬂ‘ét‘ir%é SENAR
(MtNa+) / 800.62 1.48 34 B 3.73 52 B 790. 30
3.86 | 53 B 800.10 4.48 54 .20 4.13 55 B 768.90
4.51 | 56 B 766.80 4.61 l:57 40 3.98 WO
2005/ 035525 6 9 PCT/ Us2004/ 3 Cnpd Met hod MASS +
RT no| 58 B 733.40 3.71 59 767.30 4.02 60 B
852.90 4.70 61 B 818. 40 4.21 62 B 767.22,1. 68 63 B
767.29 4.21 66 B 7 30426 N

7 N :/

0 N -:a
H\/K \\
N N
X N . o]
(YY)
P 0 7
N /l\
F
F
O,// @) H
Z, N
=g
8 N—
0 N £ ©
H\/‘K ° \\
N N
BN N ; o)
Y YT
P o T
~ A
F
F
—
o
O/// 0 H
2 N
9 N :/
0 N : °
H\/K ° \\
N N
X N . o)
ORAs
P 0 T
" /’\




67 B 851.30 3.43 68 B 768.30 4.10 69 B 789.90 3.94

70 B 978.00 4.14 71 B 844.40 2.50 72 B 797.14 4.77
wW@20050382562 1.52 75 B 768.30 5.20 76 B 766. BOTASA®4/029093

RT - retention tinme. MethodyA: - Hypersil BDS C18 col um

5um 2.1 x50mm Flow rate: 1.0 mM/mn Run tine: 2.39

mn Solvents: 0-95% MeCN. Method B: see above. 5 WD
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Example 4
HCV Replicon Cell Assay Protocol
[0172] Cells containing hepatitis C virus (HCV)

5 replicon were maintained in DMEM containing 10% fetal
bovine serum (FBS), 0.25 mg per ml of G418, with
appropriate supplements (media A).

[0173] On day 1, replicon cell monolayer was treated
with a trypsin:EDTA mixture, removed, and then media A
10 was diluted into a final concentration of 100,000 cells

per ml wit. 10,000 cells in 100 ul were plated into each

well of a 96-well tissue culture plate, and cultured

overnight in a tissue culture incubator at 37°C.
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PCT/ US2004/ 029093 No. Structure O I N O 73 ONN NH
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NN741 HNO o NO NFF W 2005/035525

(0T7aY52004 052993, BB oulds T4h"508%® pMso) were
serially diluted into DMEM containing 2% FBS, 0.5% DMSO,
with appropriate supplements (media B). The final
concentration of DMSO was maintained at 0.5% throughout
the dilution series.

[0175] Media on the replicon cell monolayer was
removed, and then media B containing various
concentrations of compounds was added. Media B without
any compound wasg added to other wells as no compound
controls.

[0176] Cells were incubated with compound or 0.5% DMSO
in media B for 48 hours in a tissue culture incubator at
37°C. At the end of the 48-hour incubation, the media
was removed, and the replicon cell monolayer was washed
once with PBS and stored at -80°C prior to RNA
extraction.

[0177] Culture plates with treated replicon cell
monolayers were thawed, and a fixed amount of another RNA
virus, such as Bovine Viral Diarrhea Virus (BVDV) wasg
added to cells in each well. RNA extraction reagents
(such as reagents from RNeasy kits) were added to the
cells immediately to avoid degradation of RNA. Total RNA
was extracted according the instruction of manufacturer
with modification to improve extraction efficiency and
consistency. Finally, total cellular RNA, including HCV
replicon RNA, was eluted and stored at -80°C until
further processing.

[0178] A Tagman real-time RT-PCR quantification assay
was set up with two sets of specific primers and probe.
One was for HCV and the other was for BVDV. Total RNA
extractants from treated HCV replicon cells was added to
the PCR reactions for quantification of both HCV and BVDV
RNA in the same PCR well. Experimental failure was

flagged and rejected based on the level of BVDV RNA in
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C N N7500 M NNDYNN HH OOOO Cd NO

N76 00 HN NNN YNq O O O Exanple 4 HCV
weemisiossms Cel | Assay Protoco 0172] Cel | s conpairmisem4/029093

hepatitis Cvirus (HCV) 5 replicon were maintained in
cBMEMyeant. ai rinag 11Q%f efrakicDyiang 8 gaum (89 .0 25 ny
per m of G418, with appropriateé supplerents "Gfedi a
CA)cUletrd] aovodaling, toepl istendeeld cienel ayer j\ﬁ@%hg same
i a_trypsin: EDTA m xture, renopved, an
*ReREEs o Al res & e 4t PRaPT decrease of
HCUNBNAL Laticon dok l@ocgﬂgogﬁﬁ|%r@%&m@htm%gfl%%ngQated

cells in 100 ul were plated into each _
ugsdefret PYSQe c&unpuFempPEnd, cantroll tar 68 odver ni ght

ihRiBikhsgue GHLL ¥E8ol NEHRALAL8L:3/C L which s0s
inhibition of HCV RNA level is observed) was calculated
from the titration curve of any given compound.

Example 5
HCV Ki Assay Protocol

[0179] HPLC Microbore method for separation of 5AB
substrate and products

Substrate:
NHZ—Glu—Asp-Val—Val—(alpha)Abu—Cys—Ser—Met—Ser—Tyr—COOH
[0180] A stock solution of 20 mM 5AB (or concentration
of your choice) was made in DMSO w/ 0.2M DTT. This was

stored in aliquots at -20 C.

[0181] Buffer: 50 mM HEPES, PH 7.8; 20% glycerol; 100
mM NaCl
[0182] ' Total assay volume was 100 uL
X1 conc. in
(uL) assay
Buffer 86.5 see above
5 mM KK4A 0.5 25 uM
1 M DTT 0.5 5 mM
DMSO or inhibitor 2.5 2.5% v/v
50 uM tNS3 0.05 25 nM
250 uM G5AB 20 25 uM
(initiate)
[0183] The buffer, KK4A, DTT, and tNS3 were combined;

distributed 78 uL each into wells of 96 well plate. This

was incubated at 30 C for ~5-10 min.
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WD 2005/ 035525 - 99 - PCT/ US2004/ 029093 [0174] On day
2, conpounds (in 100% DVSO) re serlally diluted into
wORkigossms ai ni ng 2% FBS, 0. 5]° Wi t h appr epT/iUaR@®4/029093
suppl enents (nmedia B). The flnal concentration of
jwas int ai r e lLution
%%??Ls [g?;S nggﬂgﬁ%ﬁg?é4bkg %#%%%%%eﬁﬁlkghoqg gﬁt
cwm@oumdnwmsddlam@lWh@nJmedWEoB (OvIsOaionilyg fear iclts rol )

ncent rati ons ounds was added, Media B without
&ﬁy ?gﬁ&a ﬁde\ﬁ& d tE h &R SwePCaPES So 2o msstind
tggmggﬁkhggsfo&0@§6hugelIs were i ncubated with conpound

0.5% DMSO in nmedia B for 48 hours in a tissue
lééﬁﬁdre |ﬁ@eﬁaﬁﬁﬁdaﬁea@¢¢onAbythddeﬁdoafOEh@04&1h@¢r250

h was renov and the.re
#Nngﬁgnono g&%F%Mggqhgﬂh SEPLET5RE lﬁptﬁsPﬁgu&H&& r@&
sati gh80G poivetr thaRNAheexkr &etd omn)[0177] Cul ture
plates with treated replicon cell nonolayers were
t hanedcugRGesd £r¥ed Cafdtinetof %afot her RNA virus, such
as B@\étrn@ngueal r@a%rt&%%ab\ﬁ LU EBYRV), enas 22 %%d%% ol @ra
cells in each NA extraction reagent
reag@mBQSﬁegweﬁNéa§yukqBéﬁqmete addg@Lcovtihés cel | s
iate radation R
[oqg% xtrag%g accorgyﬁggpﬁggpﬁgtFESF NAbgFra e and xxan
byaﬂhéaebmnawlnglmatﬁ@@jfiCation to i mprove extraction
efficiency and 25 consistency. Finally, total cellular
MpREobprel Gapagabten meshrdan” RNA, was el uted and
Iﬁg%ﬁﬂeﬁkaﬁgﬁ Uﬁg&henftuﬁtl'a%f processing. [0178] A
Tagqman real -tine PCR quantification assay was set
Dagaﬂﬁﬁh Gm62sets of specific prinmers and probe. 30
B GFEXE?Pd the other was for BVDV. Total RNA
éQ?FXCPEWPS f reated HCV replicon cells was added

At@osampler G1313A

Column thermostated chamber G1316A

Diode array detector G1315A

Column:

Phenomenex Jupiter; 5 micron C18; 300 angstroms; 150x2
mm; P/O 00F-4053-B0

Column thermostat: 40 C

Injection volume: 100 uL

Solvent A = HPLC grade water + 0.1% TFA

Solvent B = HPLC grade acetonitrile + 0.1% TFA
Time %B Flow Max
(min) (ml/min) |press.
0 5 0.2 400
12 60 0.2 400
13 100 0.2 400
16 100 0.2 400
17 5 0.2 400
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the PCR reactions for quantification of both HCV and

BVDV RNA in the same PCR we]l. Experinental failure
woasos/Bsagged and rejected b3%ed on the |evel BETBYDN/029093

RNA in WD 2005/ 035525 - 10 0 - PCT/ US2004/ 029093 each

[ 1... The I of HCV RNA in each well was

Stc ctuﬁr%%‘e&gcccﬁdi ng to a standard curve run in the
pastrrurPGR o atle mlre. per cent age of inhibition or

decrease of HCV. vel due to conpound treatnent

RNA. |
4 el o S 4T 1 DU ro I DI 7

a5 0l E:0hidid iOhndhs. 1GRO K.eanerntd atd Loy
elSO% [ nhef biti c])'[;r%L of HCnV;Fi%IA level is gé]bs%er veé(%y&\e/lvaasrym #dlve
beral callatredco fhaom tHE tINSF-NI4n mugteassd gy e vdeon

onpaund. |l e 5 0 Ki__Assay Protqcol [0179].
2GR SO TOr S ST GP ofF AR SIeTT
haafd Q@sHAedIS1 SURSET atBtample 4) and enzymology (Example

NH2- A u- Asp- Val - Val - (al pha) Abu- Cys- Ser - Met - Ser - Tyr - CQO
5)N dam | 0180 AdHok sl utd ontdf PO M AR (ot 26, 34,

0 nts-ati y i C npde 4 w  0.2M
CDTTOTH S vl Sl Thhl Huots e 20 c o181

cBufd el SaiM HERESn 7abhe . &3t 20%Np s ot feri09d  edvipounds
NaCl 20 [0182] Total_ assa ol.une, was 100 Xl conc.

219 HMA® by Tt 1 G505 Sl AETTS CHH T O 8T

ard ledd Dlda 9 2 bt &F dnhidid of a2t wleviy 50

MtNS3 0.05 25 nM 250 5AB 20 25 M
Category A.

[0188] Compounds of this invention were tested
according to Example 5 (enzyme) and found to have Ki
values of <0.1 uM (Category A); 0.1-0.3 uM (Category B);
and >0.3 uM (Category C) as follows.

Category A: 15, 19, 20, 24, 32, 35, 36, 37, 38, 39, 40,
41, 42, 43, 44, 45, 46, 49, 51, 52, 53, 54, b6, 58, b9,
61, 64, 67, and 69.

Category B: 1, 2, 3, 4, 5, 7, 8, 10, 12, 13, 14, 16, 18,
22, 23, 25, 30, 31, 33, 26, 34, 48, 50, 55, 57, 60, 65,
66, 70, 71, and 76.

Category C: 6, 9, 11, 17, 21, 27, 28, 29, 47 74, 75, and
76.

[0189] Compounds of this invention were tested
according to Example 4 (cell) and found to have IC50
values of <0.5 uM (Category A); 0.5-1.0 uM (Category B);
and >1.0 uM (Category C) as follows.

Category A: 7, 12, 13, 14, 15, 18, 19, 22, 24, 34, 35,
36, 38, 39, 40, 42, 43, 44, 45, 46, 47, 48, 50, 53, 54,
55, 56, 26, 57, 58, 59, 61, 64, 65, 66, and 67.

Category B: 1, 2, 3, 4, 5, 8, 10, 16, 20, and 70.
Category C: 6, 11, 41, 46, 47, 48, 49, 51, 60, and 71.
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(initiate) [0183] The buffer, KK4A, DTT, and tNS3 were
conbi ned; distributed 78 each into mells of 96 wel |
wolats®35358hi s was i ncubat e]d at 30 C for -5-10 BCT/USYD4/029093
2005/ 035525 101 - PCT/ US2004/ 029093 [0184] 2.5 L of
ropr 'Dg{ elé;%ef@x?@td@ébfhfbé@% nEPROWE YASodiments
I ssol v In DVBO (DVBSO only for control) and added to
of edtis vietvtentlivs, was iscaubedsehatt igomul ekm@xcatemmplﬂs

1 in. 5 85] Initiat L ddi.t
raxl B DEETIN S Aot SR ROHIAR L ay [ bR o T i fee
thE b8t s Und Shéhddy CB@V\ﬁhé hatdiei dsm f orh&ARore,

Incubated for 20 min at 30 C. Term nated, reaction by
it g} ilom apppEciated 1o TGS 1weaparet drrey apreption is

0 [

o OBt T AT Sk TRy THE o bt vy nethodr Ce

spdd Of Db oo s@pasmat ¢ orharet ok bémmtrepmﬂﬁemt@mlbf@wapn¢f
1100 15 Degass GL322A._Bi nar

KR YR TG - ISR A O THEP TR 2 2 R AanRer 693 16A

hegéfgebfrfé@éf@ﬁ@@tor G1315A 20 Col um: Phenonmenex
Jupiter; 5 mcron C18; 300 angstrons; 150x2 mm P/ O
OOF- 4053-BO Col umm thernostat: 40 C Injection vol une:
100 L 25 Solvent A = HPLC grade water + 0.1% TFA
Solvent B = HPLC grade acetonitrile + 0. 1% TFA Tine
%8 Fl ow Max
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(min) (m/mn) press. 05 0.2 400 12 60 0.2 400 13
100 0.2 400 16 100 0.2 400 17 5 0.2 400 WO

waQeB/0e38525 - 102 - PCT/ US2004/ 029093 St op t PA®US1004/029093

mn Post-run time: 10 mn 4{187] Conpounds of this
i nvention have been tested in either the Exanple 4
and/ or the Exanple 5 assays and have 5 been shown to
have HCV NS3- NS4A prot eas€LARME bi tion activity.
2rtgin preferred conpounds of this invention have
conpara@le cel | (Exanple 4) and enzynol ogy (Exanple
5) dat.a ounds. 2 14, 18, 22, 24, 26,
45 ggc %%Our%ﬁd%gorg’?la ' 61, 65 and 66, have

10 conparabl e cell and enzyme tha. More preferred
conpounds are 24, 45, 53, 54, B%XR* and 61 having
conpar abl e enzyne aHd oelh#d Hﬁ bot h types of

data falling within a/ﬂ\ d(Hf [0188] Conpounds of
this invention werg t ég acc §$ to Exanple 5
(enzynme) and foundotthav@ KP v ssef <0.1 M
(Category A; 0.1-0.3 M (Category B) and >0.3 M
(Category C) as follows. Category A. 15, 19, 20, 24,
derdidin:36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46,
49, 51, 52, 53, 54, 56, 58, 59, 20 61, 64, 67, and
69. Category B: 1, 2, 3, 4, 5 7, 8, 10, 12, 13, 14,

¥6, i8a 522¢06 285 -dSibe3@d a%om§§1czﬁn§’41a\&%g trlB tésé
57, 60, 65, 66, 70, 71, and 76. Categor C 11,

17, heBereprompg sedgctag fupm 05, Sand (Hp $@ o SOz,

wherein 1 to 3 ring atoms are optionally and
independently substituted with J;
R' and R? are independently:
(C1-Cc12)-aliphatic-,
(C3-C10) -cycloalkyl- or -cycloalkenyl-,
[(C3-C10) -cycloalkyl- or —cycloalkenyl]- (C1-C12) -
aliphatic-,
(C6-C10) -aryl-(Cl-C12)aliphatic-,
(Ce-C10) -heteroaryl- (Cl-Cl2)aliphatic-,
wherein up to 3 aliphatic carbon atoms in R!' and R?
may be replaced by a heteroatom selected from O, N, §,
80, or SO; in a chemically stable arrangement;
wherein each of R' and R® is independently and
optionally substituted with up to 3 substituents
independently selected from J;

R® and R?* are independently hydrogen or (Cl1-C12)-
aliphatic, wherein any hydrogen is optionally replaced
with halogen; wherein any terminal carbon atom of R® is
optionally substituted with sulfhydryl or hydroxy; or
R?® is phenyl or —CH@phényl, wherein said phenyl group
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[0189] Conpounds of this invention were tested

according to Exanple 4-(—‘363_'6% and found to have |1 C50
woabwsassaf <0.5 M (Category A);

and >1.0 M (Category C) as follows. 30 Category A 7,

125 iddallp, sdSst 1utd?, wldh 39 t393 szt BBuesds
40, 42, 43, 44, 45, 46, 47, 48, , 53, 54, 55, 56,
2enderendgant b sebacted, f691 $6,08nd 67. Category B:

3l o3, ; Q) a » ory G

R‘li?§4§, Eé?é}?F 4§%Qf9}%§1%9852@%n§%%fbca% G5
-1403 y- PEI/ §)S26044 629 088ng (0490 g Wi | eo we haeveroatoms
descri bed a nunmber of enbodi nents of this inventiagn,
i%e]r%c%%%a?%%‘ NhaHoufr b28i @ a%feé”heﬁﬁ/“bé‘—% e
1oL Preyi g8 Ot Bk embodh MBNLS) 1 £ Pﬁ&éﬁéﬁdeﬁ@%y from J;
conpounds and nethods of this invention. Therefore, 5
it will be appreciated that the scope of this

s nvention is. to be defined by the appended cl ai ns
R r%?ﬁe% tRES BY RS EHEE i ¢ enbodi ments that have

begdr-sgoniesent ed by way of exanple above. Al cited
docunents are incorporated herein by reference. 10
15C WS DoD5 bBBB2EL POT/ US2004/ 029093 104 CLAIMS W

Lot d) Aeeppage, Qe selcenfl R H O
(C3-C10) -cycloalkyl-(Cl-C12) -aliphatic-,
(C6-C10) ~aryl-,
(C3-C10) -heterocyclyl-; or

(C5-C10) -heterocaryl-;

wherein up to two aliphatic carbon atoms in R* and
R* may be replaced by a heterocatom selected from O, N,
S, SO, and S0;;

wherein each of R* and R* is independently and
optionally substituted with up to 3 substituents
independently selected from J;

W is

Q Q 0 Re

R6 OR6 N
\\Re
, ’ , Or
(0] O o

Ts

B
/ ~ R8

wherein each R¢ is independently:

hydrogen-,

0.5-1.0 M ( Cat egofUp2)/029093
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OR H OOR3 XR3 51 wherein: Ar is ab5- to
10- nenbered aromatic ring ing up to 4 heteroatons

weebeswesdsfrom 0, S, N(H), SO and SO2, 10 whePeTAS1008029093

3 ring atonms are optionally and independently
substi t&1 e 1 Iglg niicand R2 are independently:
(d-C1 ? [ atl c- (C3 Cl10) - cycl oal kyl - or
-cycl oact&e@w) aiﬁlf(CS C10) - cycl oal kyl - or

(o dre P ek e BT EbhSE 1o,
(C6- C103 bei gy Oawhoémyﬂ 2pal &pbabhTrenydher el nup to

3 aliphatic carbon atons in R and R2 20 ma
repl ac€dCByChOhefErbapbkysel @€t €dCt Pakieny N SCl aeR) -

or g% hem cal |y stable arrangenent; wher ei n
each h%lt f‘r:]d R2 is independently and optionally

subst i 1(013 edio) thetprboy3dlglbsti t uent s [ ndependent Iy

selected fro 25 R3 a r dently

hydr ogZﬁ or1fP h%&?}‘OCYEEYEFﬁFfL Cf@\% Hﬁﬁﬂlcﬁydr ogen
i s optiepathy)nepkasgdy1w tBrhaI ogen; wherein any
term nal car bon atom o¥ i's tionally substituted

mnth S&CEhQ@Eyhebﬁrh§Gbey01o€18 -fRBipbaphenyl o&r

2005 05882Bs PO PERI00Ar05B055¢ PELERTES, SR, ke

substiidrtagreh v tidin UE don T edhdid# wertdls thatdependsydrd y
selected fromJ; or. R3 and R3'_ together with the atom

to Hidh tthe\F3re QotiFereyEEic 1o R imember ed ri ng
havi ng,HR £9n2rNel £ 98¢ PBa1ly substituted with up to 3

J substituents;

wherein each Rg is independently -OR'; or the Rg
groups together with the boron atom, is a (C3-Cl10)-
membered heterocyclic ring having in addition to the
boron up to 3 additional heteroatoms selected from N,

NH, O, S0, and S0;;

ig:

(C1-C12) ~aliphatic-;

(C6-C10) ~aryl-,

(C6-C10) ~aryl- (Cl1-Cl2)aliphatic-,
(C5-C10) heteroaryl-, or

(C5-C10) heterocaryl- (C1-Cl2) -aliphatic-;

wherein each T is optionally substituted with up to

3 J substituents;

J is halogen, -OR', -NO;, -CN, -CF3;, -OCFs;, -R', oxoO,

thioxo, 1,2-methylenedioxy, 1,2-ethylenedioxy, =N(R'),
=N(OR'), -N{(R'"),, -SR', -SOR', -80zR', -SON(R')g,
-S0sR', -C(O)R', -C(Q)C(O)R', -C(O)CH,C(O)R', -C(S)R
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5 selected fromN, NH 0, SO and SO2; wherein the
ring has up to 2 substituents sel ected i ndependently

wonram3ss2s R4 and R4’ are*indépendent|y: hydr ogeaT/us2@/029093

(Cl Cl2)-aliphatic-, (C3-C10)-cycl oal kyI or

E@a(;ﬂ{(ﬁ;c: o%\? k?}? (C1: @2‘3(0 (?that |% CONR"):

(Cﬁe@d@»Raxyle €8 OL0) vt @wl ¥l - +coB) Nlﬁ )2
(C5- ClO) heteroaryl . _Wherein to two aliphatic
car b at D (AR 2R RIUR e réHIRadé&RdyCh(O o',

het { Sy fra i’

V\helfglé)ﬁl\gg%:he&?\?ggd)and 2?4% |)Is§ i ndepen ?? ﬁd 20
OptN )l ¢ YO)SaRST i {NitRed) M QIR up 10(8B )SCEJb‘S)thuent S

in end Iectdfrom WIS 0.0 0 R6 OR6
| gt Q‘&eg”%{ PV R s R WS o T cokdy e
25 \hsit o v each Bnig (i ndeperdenytd oo 1 ) RYAr agenyor ) K6

W0 2005/ 035525 BCT U820047 020094 (Cl Clé)-allphatlc-
~OP(0) (OR")3, -P(0) (R')5, -P(O) (OR')s, of -P(O) (H) (OR');

R' is:

hydrogen-,

(C1-C12) -aliphatic-,

(C3-C10) -cycloalkyl- or —-cycloalkenyl-,

[(C3-C10) -cycloalkyl or -cycloalkenyll]- (Ci1-C12)-
aliphatic-,

(C6-C10) ~aryl-,

(C6-C10) -~aryl-(Cl-Cl2)aliphatic-,

(C3-C10) -heterocyclyl-,

(C6-C10) ~heterocyclyl- (C1l-Cl2)aliphatic-,

(C5-C10) -heteroaryl-, or

(C5-C10) -heteroaryl- (Cl1-Cl2) -aliphatic-;

wherein R' is optionally substituted with up to 3
J groups;

wherein two R' groups bound to the same atom
form a 3- to 10-membered aromatic or non-aromatic
ring having up to 3 heteroatoms independently
gselected from N, O, 8, SO, or S0O,, wherein said
ring is optionally fused to a (C6-Cl0)aryl, (C5-
C1l0)heteroaryl, (C3-Cl0)cycloalkyl, or a (C3-
Cl0)heterocyclyl, wherein any ring has up to 3

substituents selected independently from J.

2. A compound of formula I:



10

15

20

25

30

waQeaEs/063IN5 - cycl oal kyl -

(C6-C10)-aryl-, (C6-Cl0)-aryl-(Cl-012)aliphatic-,
(C3- C10) -cycl oal kyl - or cyc]@aal kenyl -, 5
or cycl oal kenyl ] - ( C1- CLRET/US2004/029093
al i phatic-, (C3-C10)-heterocyclyl-
(C3-C10) - het erocycl yl - (CI C12) aIArphatlc-
(C5-010) heteroaryl -, or R4
(C5- C10) het eroaryl - (|$1 812) gi-, or two R6
groups, which are tol?he s Me Hnitrogen atom
form t oget her vv|t % Bn M a
(C3- C10) - het erocychi ¢ g n ere¢3 Ea@j s optionally
substituted with up to 3 15 J suBSRi t @nts; wherein
each R$ is independently -OR; or the R8 groups
together with the boron atom is a (C3-Cl0)- nenbered
wheterdocyclic ring having in addition to the boron up
thS a%dl ional heteroatons selected fromN, 20 NH,
sO C3ndisme; T is: (Cl-Ci2)-aliphatic-; (C6-CL0)
Araﬁ$|a,525t©CﬁOC$théE%H Gebretd)aldipbatiséing up to 4
(C5- C10) het er oar
( BRI FEBT 03P C?@ fei%‘ @l iHhaf (B); SPerandh xoh T
[ ly.s
33%}8%%%2% s&/o S%bﬁil;l%u%@(ﬁ%%me%?e- ?OI}%(%Y -
- CGEBpeigniokp, sulbdii oxo;ed , Riwtethy| enedi oxy,

, 25 £t d , =N(R -N(RI')2, -SR
R, Rkt KUsapR (RHPesRiehSiny | GO R,
- U@ QR a11ghdQcGR2C (O R, LS

(C3-C10) -cycloalkyl- or -cycloalkenyl-,

- CF3,

[ (C3-C10) -cycloalkyl- or -cycloalkenyl]- (Cl-C12) -
aliphatic-,
(C6-C10) -aryl- (Cl-Cl2)aliphatic-,
(C6-C10) -heteroaryl- (C1-Cl2)aliphatic-,
wherein up to 3 aliphatic carbon atoms in R' and R?
may be replaced by a heteroatom selected from O, N, NH,
S, SO, or 80, in a chemically stable arrangement;
wherein each of R' and R® is independently and
optionaliy substituted at each substitutable position
with up to 3 substituents independently selected from
J;

R® and R® are independently hydrogen or (C1-C12)-
aliphatic, wherein any hydrogen is optionally replaced
with halogen; wherein any terminal carbon atom of R® is
optionally substituted with sulfhydryl or hydroxy; or
R® is phenyl or -CHyphenyl, wherein said phenyl group
is optionally substituted with up to 3 substituents
independently selected from J; or

R® and R*®' together with the atom to which they are bound

is a 3- to 6-membered ring having up to 2 heteroatoms



WD 2005/ 035525 4 - 10 7 - PCT/US2004/ 029093 -C(S)OR,
-C(o)OR, -C(0) C(O OR , -C(O C(O N(R) 2,
wows(0e§52R , -C(ONRI)2, -OC (O N (R) 2, PCT/US2004/029093
C(S)N(RI)Z - (CH2) 0.2NHGQO- R , -N (R )NRI)
N(R’)N(R’)C(O)(F, N(R’)N(R’)C(]\I

%? wg (SR' SN (R) 2, 5

%%i%ﬁ B N(RN?CK%)F@ ﬁmﬁqspg(sy¢@reln the ring
N( Bahé GﬂLQ)tN( 5] )sZJ,bstN(:Béﬁg S&)é\i(e%lt)e% :LnB.Ieﬁ%I)ltf‘});rdm J;
-N(OR) R , -C(=NH) N(R) 2, -C (O , !
-C(=NCR) R , -OP (O (OR) 2, -P (O (R') 2,

(D aLORRY greofndgp&@en(t (R ) ; 10 R is:

hydr (Cl1-C12)-aliphati c-
5 rs%mgesym oal kyl - or -cycl oal kenyl -,
[(%Q@g C_)éqogglalﬁ% or -cycl oal kenyl]-(C1-C12)- 15

al i phati c- aryl -
( OGI@L@lCHmﬂYC(lg@lEIQ) ab¥ phatdloalkenyl -,

C37 &L
gcazgim ({;eﬁcgf[ g%g}‘%{[ (- By aritBRaELE:
C5 Iheteerydaryl -,
10 gcszgl%)lot}gth%q:ggr y%,c%}Gq:)rClZ]) al i phati c- wherein R

is optionall ysus d K th up to 3 Jgroups
\Ahef@ﬁfcltmh.@‘tegoaups bound to the same atom 25 form

a 3- ar o C. Or no -aronmatic ri
havi ng ﬁ%g heci er ga?gaﬁgh?'ﬁjo‘é a§°m§eF‘Ec?‘£@Hd
fromh Npa@ beS regDace 5¢Pa wzejato&alsale&taa fSom 0, N

opt % ggd to a (C6-Cl0)aryl, (Co-
O%'he er 2{ C3- Cl0) cycl oal kyl, or a (C3 30

15 010) hehef@nycéa;dh ofhef ey &ty 1d ng ndBnt @ and
substituents se] ected i ndependently fromJ. \2,
corpOthtd> :#Lyf SrREF At ¢eed with up to”3 Substltuents

independently selected from J;

I

W is:

0] 0] o Rs
R6 ORG
N
)H( )gr -
\ O @] 5
o R12
R
N g
B N Y
/ \R N
8 . or H

wherein

20

Y is -COzH, a derivative of -CO0,H, or a bioisostere
of -COzH;
each Rg is independently:

25 hydrogen— ,
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15

20

25

30

- 108 WO 2005/ 035525 PCT/ US2004/029093 O Ar R4 HO
R2 Rat HT\-NnNn NNNOR HOOR31'R3

wohaersasss2s nis O or | 5 Ar is a 5- to 10- nenberaisg2004/029093

aromatic ring having up to 4 heteroatons sel ected
fromO, S, N(H), SO and SO2, wherein 1 to 3 ring
atons are optionally and independently substituted
with J; RIL-QR2)-aRiphatand, R13 are independently. 10
(C1-C12) ;& th}tl (C3-C10) - cycl oal kyI or

- cycl oal E<eny (q23 C10) - cycl oal kyl -

-cycl oal k(é&vyal]u (-€1yC1i2¥1 -al 2 phatdhetic-,

C6-d O Cl Cl2 hat
§06- c Og ﬁ%@lo } gf{éz?oaﬁl Fcﬁ"ﬁ:&tol iken%her einup to

3 aliphafias @mbenyanomskyn Rl anad1B31keny1 be(¢entaged
by a hete tomselected fromO, N, NH S, SO or S02
in a RL@EHIy stabl e arrangenent; wherein each of Rl
and R2 ied-mdependestbyyang 20 optional |y substituted

at each ubstl abl e 03|t|on W th to 3
substitu q’ﬁ sf:lo&ld%‘EEﬁ’d’% ¥4y sel C@ctcéa)fﬁgh?h{’ltl% and

R3' are (@&Q@lﬂ@h@ﬁbwabyﬁr ogen or (O -Cl12)- aliphatic,
wher ei n a hydrogen i s optlonally replaced 25 with
hal ogen; (“Wiérldi ReRRYOREY i Hal-Cdr bahinbeki of  R¥ i s

two Rg groups, which are bound to the same
nitrogen atom, form together with that nitrogen
atom, a (C3-C10)-heterocyclic ring;
wherein Rs is optionally substituted with up to 3
J substituents;
wherein each Rs is independently -OR'; or the Rg
groups together with the boron atom, is a (C3-C10)-
membered heterocyclic ring having in addition to the
boron up to 3 additional heteroatoms selected from N,

NH, O, SO, and SO,;

T is:
(C1-C12) -aliphatic-;
(C6-C10) ~aryl-,
(C6-C10) ~aryl-(Cl-Cl2)aliphatic-,
(C5-C10) heterocaryl-, or
(C5-C10) heteroaryl- (C1-C12) -aliphatic-;
wherein each T is optionally substituted with up to
3 J substituents; and
wherein up to 3 aliphatic carbon atoms in T may be
replaced by a heteroatom selected from O, N, NH, S, SO,
or S0; in a chemically stable arrangement;
provided that if T is pyrrole, the pyrrole is not
substituted at the 3-position with J, with J being



optionally substituted with sul fhydryl or hydroxy; or

R3 is phenyl or -CHZphenyl,,herein said phenyl group
woo0mpBsanal |y substituted W|th up to 3 substi PAEMISS004/029093

i ndependently selected fromJ; or 30 R3 and R3'

_ct(@g@t ther. d/plot)@(tj)@'at o@(qupg@q@ khey_ @r(g)ﬁoundc g%ﬁ.

'6- membered ring havi ng up to 2 heteroatons
—C2005E035525CPCWDWSBOO4F@ZQO@30 N (RO9 2, seCéCl ¥dRf y pm N,

C?Eeglf’(% Ten: SCaNEET " Thacpaibaney s om o T4k B

are independently: 5 hydrogen-,

(C1-C12)-ali phatl c-, (C3-C10)-cycloal kyl - or
J isybpdeereEny|-OR' -No,, -CN, -CF3, -OCFs;, -R', oxo,

I I '
e R %?2;'&@““%1?@% ViEiaRee feneatany, e,
(%4@10)) heNéRbm,yl—-SR' MREOR ' B8 't we Sablt phayt 4 ,c
t R4 be re | aced_by a
At om It af e AR & AT toig)
VW@(@)@RG;’:\CIVCQB & andc Rl (6) @mdepe@ﬁ@m:k )ng) 5,

optional |y substltuted with up to 3 substltuents

i RfeperRient t§(QEN B tled M N W'i)s: SCOSOVRB ' ) R6 OR6
R6(c19)Q.R%2) % Ny ()N (R')COR', -N(R')N(R')C(O)OR!,

-N(R'")N(R'")CON(R')5, -N(R'")SO;R', -N(R')SO,N(R'),,
-N(R')C(O)OR', -N(R')C(O)R', -N(R')C(S)R',
-N(R'")C{O)N(R")2, -N(R')C(S)N(R')2, -N(COR')COR',
-N(OR')R', -C(=NH)N(R'),, -C(O)N(OR')R', -C(=NOR')R',
-OP(0) (OR'")3, -P(O)(R')2, -P(O) (OR'),, or -P(0O) (H) (OR') ;

R' is:

hydrogen-,

(C1-C12) -aliphatic-,

(C3-C10) -cycloalkyl- or -cycloalkenyl-,

[ (C3-C10) -cycloalkyl or -cycloalkenyl]- (Cl-C12)-
aliphatic-,

(C6-C10) ~aryl-,

(C6-C10) ~aryl- (C1l-Cl2)aliphatic-,

(C3-C10) ~heterocyclyl-,

(C6-C10) ~heterocyclyl- (Cl-Cl2)aliphatic-,

(C5-C10) -~heteroaryl-, or

(C5-C10) -heterocaryl- (C1-Cl2) -aliphatic-;

wherein R' is optionally substituted with up to 3
J groups;

wherein two R' groups bound to the same atom form a 3- to
10-membered aromatic or non-aromatic ring having up to 3

heteroatoms independently selected from N, O, &, SO, or



NR8 , or " 20 OR 3 wherein Yis -CO2H, a derivative

of -CO2H, or a bioisostere of -CO2H each RGis
wonoespessient | y: 25 hydr ogen-12 WD 2005/ 035525 PCT/US2004/029093

PCT/ US2004/ 029093 - 110 (Ci1-Cl2)-aliphatic-,

C6- C10) - | - C6- C10) - | - -CL2)al.i phati c-
SPeo. 102 horabfist RO ot Lger bakbny) fotea BO%! fee-
ch0§3x$10) -(e¥claal) kgkeroare Gl aakkenyh) kvicloaClkdh-, or a

aliphatic-, (C3-C O -heterocyclyl-,
(CesCePoyeherecysyally| wheredr2 pryl rphgt ihés, up to 3
: I -
R R oA T LS RSF A% F2°™ & two o
groups, which are bound to the same nitrogen atom
r wth that nitrogen

formto he , atom a X
(518103 Tt 6Bttty AreRE S Aot FLARY & 6Bt FaRAM ¢+
whidRst ht ute Q_s\rquhlénw t ?Iy:iid 2, q%ﬁ?l%tliihzgr,‘t Sy e e g1,

each R8 is independen or the roups
ofrogePrhEnY t Whietie 1ho eeghaBsap & saocptioned)ly mwevdserisdted

het erocycl i c Li ilng in addition to the boron up
W#EBBEédthP%nglgﬁ %r %fons selected fromN, 20 NH
0, SO and S02; T is: (Cl-Cl2)-aliphatic-;

4. The compound according to claim 1 or claim 2,

wherein Ar is

N7 7\ 7 N\ 7R % TN JN
.L;HL\ /—“N 1,,;\""— ,— , — [—

M ", s
MeO
Hs;CO
MeO N —\ 3
4 \>___N 0 [\{ N N
=N =N (s \
) o = )
M, S
M,
or
5. The compound according to claim 1 or claim 2,

wherein Ar is:

N <N 7 g
vy Y W VY N
EQ a&)'a/ﬁ#@ el



(C6-C10)-aryl-, 25 (C6-Cl0)-aryl-(Cl-C12)aliphatic-,
(CS-C10) heteroaryl -, or

WO Chs@ifphet er oar yl - (CL- C1"2)1]aq iphatic-; wher epaT®AL94/029093
is optionally substituted with up to 3]
substituents; and 30 wherein up to 3 aliphatic carbon
atonms in T may be replaced by a heteroatom sel ected

frome0, NheNHombouBQ acebr8@Rgi Roacehem gabky 3kakl ,
rrangenent; provided that if T is pyrrole, the
FPdPe Arsifof 6sQBs®i LQr@amRerere 230pasitE srngi baving

Wltlh bei 55 4/ 029093
0 ( dr 9 ﬂgtroﬁ%%)hEG% ggg é %@ ?g§£C32CQ(QFr 9 rlng
atgm@ grp Rpt1ona@lyspnﬁRhndepeﬁﬁéhemy suGéEhEh@hGRWath
s UAOCUONR)2, -AONR)2, -C(S) N(R) 2r -C
(=N N(R) 2, -C(O N(OR) R , -C(=NR) R ; J
i s hal ogen -OR, -N®2, -CN, -CF3, -OCF3, -R, oxo,

t hi oxo, 2- et hyI enedi oxy, 1, 2-ethyl enedi oxy, =N(R ),
=N (R )T he RPRPPENd. SRECTASTRTEO- SOZRONE osozma@ms)l 6,

waer(e:(lggggch TFEUE on” KO KPR penlatOl R, (1, R

CFG( (D)@(zO) R('Rl YR ,- mo( ©)R R G Zﬁ(l_(g) N%)m %Q'QOZRO& $(§F%)\T)(|NN
)2 &ﬁ&%@%%%xw (R3 STOR Ao pRR I (R

Nmm) 2, -N(R) SR , -N(R) S02N (R) 2, -N
(R) C(O OR , -N(RHC(OR, -N(R)C(SRI,
-N(RI)C(O)N(RI)Z N(RI)CG(S)N(RI)2, -N (COR) COR

b (o) TR B g leehS) P s peres STGHS e,

whOYe(hl) cd R J groﬁb o8: Ahydsogeflependently OR', halogen,
1% a2)-ali hatlc (C3-Ad O -cycl oal kyl - or
c cyGFbaIIi(e'nyf COR!

9. The compound according to any one of claims 1-6,
wherein each J group on Ar is independently halo,

trifluoromethyl, methyl, or NO,.

10. The compound according to any one of claims 1-

9, wherein W is:

o Rg

R

o ;
wherein the NR°R® is -NH- (C1-C6 aliphatic), -NH- (C3-C6
cycloalkyl), -NH-CH(CH;)-aryl, or -NH-CH (CH3) -heterocaryl,
wherein said aryl or said heteroaryl is optionally

substituted with up to 3 halogens.



[(G3-A O-cycloal kyl or -cycloal kenyl]-(d -0 2)-
aliphatic-, (C6-CQ-aryl-

WO@BsO3ERs ar y| - ( Cl- C12) al iphadi ¢- PCT/US2004/029093
(C3- CI O -heter ocycl yl -

(CB 0) e%:%% Xé %$EO§32 aléghgﬁ§coﬂe of claims 1-

mcsw@@mew@@ém (€he Grddrealicphatic-; wherein R
S optlonally substltuted with up to 3 J groups;

rein tpo R gps ound the sa Hato a 3-
10- ree ed a C or omat | avi ng
upt 3 hte oat o |ndepend ntIy select d fromN, O,

S, SO or WD 2005/ 035525 - 112 PCT/ US2004/ 029093 SC2,

\Mwer said ring i tionall « toa(ﬁé‘t'
- , (C5=§H0)h tef\baryl r§ Gl o yI g
(CB- AYO) het er otydly erein aiy N-Ag has up o 3

substituents sel ected |ndepende tly fromJ. 3. The
conpound accor ding to claim1 or claim2, wher e| n Ar

i's phe dy | | lH-I nol Clpyri rrgnldl ny
napht 0N e| n ea IS opt.i st ituted
with 1, or 31 group e conpou d according to .,

claimlor claim 2, vvherelnArlsN \ / \/ 39N C
MO N QQNONNN F3C MMOCF3S NN NH2 NCF3 \> NN
\---

EE.Nbghe compound according to any one of claims 1-

10, wherein in the W, the NR°R® is:

_EHV | §H7/® | -;-HY@N | 5“@ y
s“;U A NY@FF

13. The compound according to any one of claims 1-

10, wherein in the W, the NR°R® is:

_sH sH o N
ng | ENY@/ |

14. The compound according to any one of claims 1-

10, wherein in the W, the NR°R® is:

v

4N



MO/ N>NONNHCONN -N\/ \ Sor 5. The

conpound according to claiml1l or claim2, wherein Ar
wO0=20050B55250N \ N\N, NON N ¢\ N WO 2005/ 035525 PC11582004/029093

PCT/ US2004/ 029093 6. The- carjppound according to claim

1 or claim 2, MmmthiszaGoralOnmmaed

aromatic ri ng havi ng or 2 nitrogen heteroatons,
wher eil? -1, T ?m%"‘lui‘qﬁgmo&tr@ﬁﬁga’?@ @@Ylmldfy cdadms 1-
indepgrdentl ¥3'substyd Whtihg3 Jo.7. The conpound
accordlng to any one of clains 1-6, wherein each J

p oh Ar s |nmependdntl OR)_NR.. CN.|..CF3, QfF3.

N(RI') 2] SO2R 2N (R
2- thyI ned| X F 1, yl | OXY, \Or
SO 8. |Thellco [

any one of clalnB 116,” ‘wher'eiln ‘e@ch 1 groug On
i ndependently OR,, halogen CN, CFg3i F B E
9. The conpound according to any one &f clains 1-6,
wherein each J group on Ar is independently hal o,
trifluoronethyl, nmethyl, or NO2. 10. The conpound
accor dPng T8 aFRIRHEHRCEPAREBY 150 Bnyraceion Wasms O -

Ra Ywﬁérganm@%rfgrh§dy% NR6RG4i 82 ~NH (C1-C6 al i phatic),

-NH-( cycloalkyl) -NH-CH (CH3) -aryl, or -NHCH
(CHB)mnheteroar I, Mhere|n $ald aryl or sald
het ero yI i's Q\flonejli K\

17. The compound according to any one of claimg 1-

16, wherein R? is:

18. The compound according to claim 17, wherein R2

ie:



substituted with up to 3 hal ogens. WO 2005/ 035525 -
114 - PCT/US2004/ 029093 _ L1.. The conpound according to
wanyospass2ef clains 1 10, wherein in the W t hePSR&RS004/029093
isi _N-N_NHNN"/ Cd - N/NHCO j.NO H _
.NEs N \ E g I 2. - 2
corrr:JLglJndT\glce{:gr |pr?glgllﬂtdo a[acﬁfrgﬁéboﬁocc:cal%ﬁsﬁﬁe’ld\fgé eellrneiRn
ig:n the W the NRGR6 is: +N N O NNr_CINC - N\ /
For - N\ F. F, 13. The conpound according to any
one of_cl ai 1.10, erein in the W the NR6R6 is:
_.HH N N _HF Nor N 14. The conpound
accor di to Bnyweme of clains 1- 10, wherein in the
W the NR6R6 is: H ---N WO 2005/ 035525
PCT/ US2004/ 029093 - 115 15. The conpound accordi ng
to any one of clains |- 14, wherein R3 ' is hydrogen
and 2R3 i §he icgmpdund laceaoddidnriton amy, oney of claims 1-

19, wherein R' is:

¥ ¥ ¥
A &

21. The compound according to claim 20, wherein =
is:

22. The compound according to claim 21, wherein R?

is cyclohexyl.

23. The compound according to any one of claims 1-
22, wherein T is (C6-C10)-aryl- or (C5-Cl10)heterocaryl-,
wherein each T is optionally substituted with 1, 2, or 3

J substituents.

24. The compound according to any one of claims 1-

22, wherein T is:



10

rw lvilnr nrwl,~~1 1 F ~SHFFFI1 I | or FFFF

F F 16. The conpound according to any one of clains 1-
wa4posmbaenei n R3 i s hydrogen Hnd R3 is! | \\\ OPCTSEN04/29093

17. The conpound according to any one of clains 1- 16,

wherein R2 |s ~vir r.V-UV, .gnn or v -

18. The conp accﬁ<§i g t@l A\ ereln R2

is. ,,t, *mr N 116BMWB 005/ 035525

PCT/U82004/029093 19 Hhe comjpund accyyding to claim

18, wherein ﬁﬁ is. or Jtnr rvv~ I | 20." The

conmpound ac ing t 1- 19, wherein
Rl is: JV|rﬁ? lvvl |or The b ound accor di ng
to claim 20, Mheﬁeln

LA Qﬁfi [:\> +

\

or H

wherein each T group is optionally fused to a 5-membered

or a 6-membered aryl or heteroaryl group.

25. The compound according to claim 24, wherein T

is:
N

¥

26. The compound according to claim 1 wherein, the

compound is:



~n, tir
accord

~~nrv~or .nnr i f I .1 22. The conpound

ing to claim?21, wherein Rl is cycl ohexyl. 23.

woheosmesasund accordi ng to any one of clainms 1PCRAIS2004/029093

wher ei
wher ei

n Tis (C6-ClLl0)-aryl 41@r -(C5-C10) het eroaryl -

n each T is optionally substituted wwth 1, 2, or

3 J substituents. 24. The conpound according to any
one.of |[clains 1- 22, wherein Strgctul® 2005/035525 117
PCT/US>OO4/029093 NNN- NNi>FRHH N Na NN
NCN>-FN Ns Nor Hwherein each T IS
optionally fused to a 5-nenbered nbered aryl
or heteroaryl groug 25. The co pounc according to
cl aim 24, wherein 5. 1 CN 6. The conpound
according to cl ai er el he nmpound is: WO
2005/ 085525 PCT4 US28p47 02909 118 / No. Strugture
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O NN N 75DY 0 NNNHH O=000 C NO NT76
Il OO0 HN N NNNHH 0=000 27. A conposition
woaosrBsi2ag a conpound acc’orjcﬁﬁwg" to any one oPCTIUaR0v8/029093
1-26 or a pharmaceutically acceptable salt thereof,
s capt abte cartior. vadPBIARESSE yoholo 2a s
The conposition accordi ng toxclakmn 27, wherein said
conposition is fornulated for istration to a 10
patient. 29. The conposition ing to claim 28,
wherein said conposition conp an addi tional
agent | sel ected WD 2005/ 035525 14 7 PET/ US2004/ 029093
from an i munonodul atory agent; an ahtiviral agent; a
second i mj bitor of HCV protle ; Ni nhi bi tor |of
anst hg ' i
P- 450

Ir=z

(0]
Cl
_—
N
9
N R
76 N 0 o
/ H\/U\ i "
N H N N /
H H
o) = (0] 4 0

27. A composition comprising a compound according
to any one of claims 1-26 or a pharmaceutically
acceptable salt thereof, in an amount effective to
inhibit a serine protease; and a acceptable carrier,

adjuvant or vehicle.

28. The composition according to claim 27, wherein
sald composition ig formulated for administration to a

patient.

29. The composition according to claim 28, wherein

sald composition comprises an additional agent selected



i nhi bitor; or conbinations thereof. 30. The
conp03|t|on according to cIa|n129 wherein said
wonmsnesasul at ory agent i s a7 (3-, or y-interPeTas2mn/029093
thynosin; the antiviral agent is ribavirin,
amant adi. ne

B2 G Rhal PLPEYILRER OT NG LBDPLIOL DL, o

sekoh@Vihrlibease, of patynpraseaser grt ahhoptiobeas€. addther
The conmposition accaording to claim30, wherein said
taygeEhiBnehe- HEY #hﬁ?b?ysﬂep 2y FYBASHEPTS38-420net hod

18515995?'tb?gcggglﬁgEh&hgytﬂgréo§er'ne protease

conprisihg the step of contacting said serine
pr ot ease mnth a conpound accordlng to any one of

| ai : hod d |
ahZL n sa%g BP@P@ glggtgﬁc g%@3£8r8ﬁ§é§e§934W%ﬁreln

s T8 edmAh ohb a&aegren?gggflage&tlo _i o v Pali &Meron or

conpri si ng t e ste n1n|ster| to sald pati ent
thymonmpsithenaat¢oidamgagentlasnriEav$51nThemHathddne,

according.to claim sin t he dd| ional ste
o5t CRUf REGEBRS nget bheat BORRIEOR, S5ncRGRATE: bAYPCgafh Che
ne¢l eckedcltom ag aﬂnyﬁﬁﬁggeb@t@EyH@geﬂbalcageantIVIra
agent; a second inhibitor of HCV protease; an

pphﬁmbrﬁéﬁ,oﬁraméthéﬂopépgéﬁsﬁn the HCV life cycle; or
conmbi nations thereof; wherein said additional agent is
WD 2005/ 035525 14 8 PCT/ US2004/ 029093 admini stered to
sai dz3pat i €ak asmpaettmbnsabdoad&ﬁgstbicmalaceordegrb@n
claim 30 or as a separate dosage form 36. The nethod
SéééoFMFﬁﬁhFBmél5rﬁ5851nﬁﬁgﬁgpﬁ 48 d1tPRAYASMDAUI at or y
agent is a-, (3-, or y-interferon or thynosin; said
antiviral agent is ribavarin or amantadine; or said
i nhi BRt or Aofneshotihef tiahgbti tingt hbe BCViNiky ofckesegine
an_i nhi bitor of .HCV Eell ase
protease comprising thé step bf contacting said serine
protease with a compound according to any one of claims

1-26.

33. The method according to claim 32, wherein said

protease is an HCV NS3 protease.

34. A method of treating an HCV infection in a
patient comprising the step of administering to said

patient a composition according to claim 27.

35. The method according to claim 34, comprising
the additional step of administering to said patient an
additional agent selected from an immunomodulatory agent;
an antiviral agent; a second inhibitor of HCV protease;
an inhibitor of another target in the HCV life cycle; or

combinations thereof; wherein said additional agent is



pol ynerase, or netalloprotease. 37. A nethod of

elimnating or reducing HCV contam nation of a
woialsogseal sanpl e or nedi cat*®r~ 1 abor at ory egaruseog/029093

conprising the step of contacting said biological

nmpl.e..or ical_. | aboratqQry equipmrent. . wWwth a ...

oot Y oSy in e PRt Sk g bsipd on
drRicied mac ey dilrdnt G Cloai Ms33 ssheneite sRishges @Fe or

equi pnent is selected froma body fluid, biological

tissue, a surgical instrunment, a surgical garnent, a

| aborat or ymjn rll%gp . or, t I ;
or ot:%tér %rck)lgy?%eltw %ﬁ%ﬁ%%%%gpgﬁg%@awgﬁgﬁrp%%ld
igffieloneedillay driyliadesioriage—Taiper, i ak. y3tht Jheefieh hod
according to claim38, wherein said body fluidis
Hyses 1140 sak hreddys Hodr asicdSariisng1dasaieut of
gﬁgﬂpgdinéf &¥5§g¥a'Tﬂ%ﬂﬂlﬁgycﬁﬁ%ﬂgiﬁgfﬂﬂgﬁﬁﬁ$Qm.the
conprising the step of: reacting a conpound o
Hor ilfe Idydle tilke spr esénidd tofr @ fc oipbived. iafasfegr nul a
Il1.1 to provide a npound of fornmula IV: WD

55525 %4“@@%%%?6@@#@29093 OHOA "N R10" N

ArX RIO OCRL OOR 1 II IIl'I v wherein: R10O is an
am ne protecting group, a P3- residue of an HCV
pr ot 8dse Pniielincer cdesdriinied tiaceior, redug g PIEV

[ f a raqt ease i nhi hi-tor__a scri bed
R aftBa o b e L M B o B R ar e

leporanaldy equighreied ddigrdmiaiy noret etRonalf eappatd ing
group;. R11 is_a carboxy protecting group or a P1
i i@ iggl sample or medical Or” laboratory equipment

with a compound according to any one of claims 1-26.

38. The method according to claim 37, wherein said
sample or equipment is selected from a body fluid,
biological tissue, a surgical instrument, a surgical
garment, a laboratory instrument, a laboratory garment, a
blood or other body fluid collection apparatus; a blood

or other bodily fluid storage material.

39. The method according to claim 38, wherein said

body fluid is blood.

40. A process for preparing a compound of formula
I, as defined in any one of claims 1-26, comprising the
step of: reacting a compound of formula II in the
presence of a compound of formula IIT to provide a

compound of formula IV:



HCV protease inhibitor described herein, wherein the

P1 residue is optionally substituted at the term nal
woanismsss2s posi tion with a cardfoXy protecting gPOTWSLIN4/029093

with W

QH O-Ar
rio-N ArX rioN
11
o OR o’ ~OR"
11 I1I IV

wherein:

R is an amine protecting group, a P3- residue of an HCV
protease inhibitor described herein, or a P4-P3- residue
of an HCV protease inhibitor as described herein, and
wherein the P3 and the P4-P3 residues are optionally
protected the an amino-terminal capping group;

R is a carboxy protecting group or a Pl residue of an
HCV protease inhibitor described herein, wherein the P1
residue is optionally substituted at the terminal carboxy

position with a carboxy protecting group or with W.



