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WD 2005/ 035525 PCT/ US2004/.029093 1 | NHI Bl TORS OF
SERI NE PROTEASES, PARTI CULARLY HCV NS3- NS4A PROTEASE

S5wOEGHNIzEsds FI ELD OF THE | NVENTI ON (0001] The presars2004/029093

invention relates to conpounds that 10 inhibit serine
protease activity, particularly the activity of
hepatitis C virus NS3-NS4A praqtease. As such, they
act by interfering with the life cycle of the
hepatitis C vi e.al f iviral
agents. The iﬁ%ﬁ?" ° %%feﬁ%i%j O’;ﬁ%ﬁés s for 15
preparing t hEEEERBEHds BV il SRR er
relates to conpositions conprising these conpounds
either for ex vivo use or for admnistration to a

patient sufferin from HCVi nf ecti on. The invention
al so rel ates tI&C &' IHLDy Qo TRy IAWFINEIOMf ect i on

18 g Rat | erﬁh@épz%%é%@ﬁirﬂv%ﬁ!ﬂ&g 72 CAROSI | that
conpri'sing a conmpound of this 1nvention. BA
ORIEME tl M¢ENTIOY{OGEEe |atftdotiton padtdpatliardlsy Gha rus

"HCV'). IS co [ hunan di.cal. prohl em IS
r("lé%:&éﬁitgeda Bz;lshegfgg] leé (rgl’a‘@;’u}rslartuiSv(%\{'g:{’g—é\ir?4 B (?rrosﬁ?safsec'as
efidmnAeneieB Hiepattdd R rivid wiah edd matfRed RN of the
sero- preval ence of 30 | obal | A._Alberti et al.,
PRI L (R AncHETRR (A COSHL A A 6B, |
EoWRRls . 1)phdRinvkbiizdn GO a1 Nead lns fduddd ofbr

i ndi vidual s may be infected 30 in the United States

Bremaivg thegecapoynds » THge invention further relates

to compositions comprising these compounds either for ex
vivo use or for administratibn to a patient suffering
from HCV. infection. The invention also relates to
méphods of treating an‘HCV infection in a patient by
administering a composition comprising a compound of this

invention.

!

BACKGROUND OF THE INVENTION

[0002] Infection by hepatitis C virus (“HCV”) is a
compelling human medical problem. HCV ig 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)]1. 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 (199%4);

M. J. Alter “Hepatitis C Virus Infection in the United

States,” J. Hepatology, 31., (Suppl. 1), pp. 88-91
(1999)1. '



Epi dem ol ogy of Viral Hepatitis in the United States,
Gastroenterol. din. North Am, 23, pp. 437-455
(1994) M J. Alter "Hepatitis C\/ruslnfectionin

hi§ds.sSt ates, " J. Hepatol ogy, 31., (Sup 2004/029093
.pp :3% él 35 (1999)] VO 2005/ 035525 PCT/ U82004/0

2 [0003] Upon first exposure td HCV only about 20% of
i.nfected individual s devel op acute clinical hepatitis

whi | ppadner s appaarité: ragsveet Be 1o¥ estliwibout 20% of
spont aneous] y. I n al nost 70% of instances, however,

the ERAGIR SECABIASHER GEVEHPENPECTR Lt ie ) epatitis

per sistise fdﬂher@eaﬁﬁgérr [t2 desansenche Therdddiwmal Course
of Chronic atitis," FEVMS Mcr bolog Revi ews, 14,

pp. TGS °u€§§94)m[§1 “L%'F\Far?@ﬁy, PO Sur VeV hcethe
and ontd Asteblibepati tdisdaic dne¥etadn Hepat iddrsisbs for

pp. 35-47 (#999?{%. 10 Thj usuaII resul ts in
r ec FFEHSSand - prBoFEEi v ﬁ}? I\Wi% i AYFFR G Chrondc
i nf | agpmtiar, "WekEnh wfdibilgads Revidne, BBV 201-204

di sease states such as cl I.rhosis and epat ocel | ul ar
car chotfe /[ M- CPERERY He| s SECERH L ?—%ﬁata@éie FPafart of

gar qqzéwazo s5L§FEI>/ES MC\VﬂJ&HJDh—Ié@ﬁtrREVEEV\& je . 3155ép{3[ 1999) ]

11 1 o et. a atitis' i rus

1t oA o e RS BRP T wtrﬁcflﬁﬁeﬁav@%meﬁﬁwdv

l—lepakcﬁhfﬁgiluigaglegfcimggorm tEb?C. whigh . olﬂbscead 1eS@s. tYShore
547- 654 n ortun te ere are no

br oa%?‘ﬁﬁre% BEERGE ig’faeta?%esﬁft F&rc%ﬁ’é 1F1%t i ng 20

progi@ssice10f:labr eateid@d [MO@04kedhe HdDAtgeneme and

enc?égﬁgé%égineggtgarcfgo:3010FEMS Microbiology Reviews, 14,

15 pp. 211-220 (1994); I. Sailto et. al., “Hepatitis C Virus

Infection ig Associated with the Development of

Hepatocellular Carcinoma,” Proc. Natl. Acad. Sci. USA,

87, pp. 6547-6549 . (1990)]. Unfortunately, there are no
broadly effective treatments for the debilitating

20 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

25 Kato et al., “Molecular Cloning of the Human Hepatitisg C
Vlrus .Genome From Japanese Patlents with Non-A, Non-B

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

(1990); A. Takamizawa et. al., “Structure and
Organization of the Hepatitis C Virus Genome Isolated

30 From Human Carriers,” J. Virol., 65, pp. 1105-1113
(1991)]. 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.



3033 amino acids [QL. Choo, et. al., "Cenetic
Organi zation and Diversity of the Hepatitis C Virus."
Proc. Natl. Acad. Sci. USA, 88, pp. 2451-2455 (1991);

oset al., "Ml ecular Coning of the HUPBP91004/029093
%O%&I {6?% T Vi rusGenome From_Japanese Patients w tﬁ

NonA Non-B Hepatitis," Proé. Natl. Acad. Sci. USA,
87, pp. 9524-9528 (1990); A Takam zawa et. al.

" StpzdetuEehddder Q@ Qani1Zat NaBnef ridia, depatidies nCs vbf UShe
CGenone | solated 30 From Hunan Carriers,” J. Virol.

655555 111855114318 BrSOPPE. aTher ey Teies EQERHRare ( NS)

Pr @legiuAgedr Eor PrESANRE L@ PhOViiSe/4 hene38anti 8linctions, ”
catal¥]t|c nachlneryfor viral replication. The NS

pr di:elVAgohe e §er iRRd IRP5-pRotebt ST &- eg\?éﬁéuéf efherl- .
590|“m&956t8ri&t:ﬁ/& %QOFt/h@3§5§5tPﬁré WU520Q4/=028093cq %erlne

Bartenschl ager et. al., "Nonstructural Protein 3 of
t h&TOREPREFET s et TGS L ERR o e ST rotgdmarePypendent

Pr aicgiyBas ee 1 fReqLe detdef @rlt@lseaV@gevla}olt he 5N83§ﬁ apgho-2843
nctl ons, J. Vi roI 67, pp. 3835-3

(19/§§)93 A Ao GRItR et -apl "5“5%%&1% P4t i on of the

Hepakeht i 81 6aM snisofEnepdedr Ser & nei r iy elRRRSeein Cleavage
Det er m natl on_of Prateinase- Dependent Pol égr otein

loCI EEPHYET S { ed: VAo by §i7, PB7 L3P -13§52-(3843) i (Bodghymed

A c&.akoui efis3 ais a s@ﬁﬂh@sﬁr@tﬂeﬁw rdggrtlsf Fgati on of
Hepatitis C\/ PoI proteln d eavage 10 Products, "
BYPPGPSing ot o %Slggglfli%geﬁl FOtPdfe) et Virol.,

al 67," b§3 481%1-@(1316 ne opredt ease required for
8{&§ﬁ§?5 q%%%%&%%f%'%6§%¥%%353§%K%p22%.alns a serine
15 protease activity that helps process the majority of the
viral enzymes, and ig thus considered essential for viral
replication and infectivity. It is known that mutations
in the yellow fever virus NS3 protease decreases viral
infectivity [Chambers, T.J. et. al., “Evidence that the
20 N-terminal Domain of Nonstructural Protein NS3 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
25 wiral polyprotein) have been shown to contain the serine
pfotease domain of NS3 that processes all four downstream
gites of the HCV polyprotein [C. Lin et al., “Hepatitie
C Virus NS3 Serine Proteinase: Trans-Cleavage
Requirements and Processing Kinetics”, J. Virol., 68, pp.
3‘O 8147~8157 (19%4)1. .
[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



[ 0005] The HCV NS protein 3 (NS3) contains a serine

15 protease activity that hel ps process the majority

of the wviral enzymes, and is thus considered

esg ‘é%ba%s ,Qr viral replication and infectivitypcttisanoa/029093
s known that nutations in the yellow fever virus NS%
prot ease decreases viral infectivity [Chanbers, T.J.

et. al., "Evidence that the 20 N-term nal Domain of
Nonsht Uet Ufied HRmeet fmbiS3d & amenygl kanubeygpariyius is

a Serine Protease Responsible .for, .Site-Specific

d eBV95835Fn “fekH@ i Faggf’gl yrero\'reeldn“m Broc, SRttt
ACaﬁroé@&slﬁngIV?bmopEaSB8£ﬁhiﬁﬂ£b1@19gﬁ)¥h el bifd rvdfral
181 am no aci ds of, NS3 regégn JtOZ_ZLr1§O7 é)lgtthl% %n%.n

vi r BFOPBHy gr i & I "RadE~ bk s o EontaATh T hé ’

ser hﬁ&g@tﬂﬁ@a&atddmemmﬁti\i@ ifdzast spageesise’shahhrfaduﬂife

downstream sjtes, of.the ein Lin et
al . CYCLRpREF IR @ \?Wﬁgpggl‘%erl né %ro %aré%s

Tr aa&ngéqayﬁtgey Requisr eneat srandi ver aeegstnjoKi dwig cs”,
J. Virol . 68 pp. 30 8147-8157 (1994)]. [0006] The
HOVERESCE8FY ne protease and its associated cofactor,

NS4 Ap0o0bef ps pszeaoaasasl abkentiahelGH aloteneyneshibigimkd dave

t hus consi der S fia for viral re [

1By o§§§§| %S%ﬁ%%f EP%% e Shat %19%%? to ? ha? 32:%%1?%' E{%o
2009035525, RET/ A452064680280930/ Wb aul, WP PAELCHtdmN WO
|mTunodef| I aspar rot eas [

al s¢ /H % V{]]C?ygg’\%or%g?“léngg w}Spor%césgﬁngsﬁ%%}%%?ot@ase

[ nhlgkal/twssg acdm‘icWD |9mb{|4bBtL0v| Vel tept mt@ltﬁSpP@telsislmge%&,@%
POt I S A0E 5,0 g?gm_»gfv Wi CRLLAY fhat s,

i nt stage of the—vtrat
15 1713 18 (1998); W. Han et al. Bloorg Med Chem. Lett.

10, 711-13 (2000); R. Dunsdon et al., Bicorg. Med. Chem.

Lett., 10, pp. 1571-79 (2000) ; M. Llinas-Brunet et al.,

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

LaPlante et al., Bioorg. Med. Chem. Lett., 10, pp. 2271-
20 74 (2000)1].

[co08] There are not currently any satisfactory anti-

HCV agents or treatments. The only established therapy
for HCV digeage is interferon treatment. However,
interferons have significant side effects [M. A. Wlaker
25 et al., “Hepatitis C Virus: An Overview of Current
Approaches and Progress,” DDT, 4, pp. 518-29 (1999); D.
Moradpour et al., “Current and EvolVLng Therapies for

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

1199-1202 (1999); H. L. A. Jangsen et al. “Suicide
30 Associated with Alfa-Interferon Therapy for Chronic Viral
Hepatitis,” J. Hepatol., 21, pp. 241-243 (1994); P.F.

- Renault et al., “S8ide Effects of Alpha Intexrferon,”
Seminars in Liver Disease, 9, pp. 273-277. (1989)] and

induce long term remission in only a fraction (~ 25%) of



10

15

20

25

30

cycle results in therapeutically active agents.
Consequently it is an attractive target for drug
di scovery. [0007] Several potential HCV protease

i nhi bitors have 10 been described [PCT publication
Nos. WO 02/ 18369, WO 02/08244, WD 00/09558, WD

8@(%@%@%&5% 99/ 64442, WO 99/07733, WD 99/07734

. WD 98/ 46630, WO 98/17679 and WO 97/%%%’1‘62,004’029093
United States Patent 5,990,276, M Llinas-Brunet et
al., Bioorg. Med. Chem Lett., 8, pp. 15 1713-18

(1g@®e)s . Malillebdal “Inﬁxﬁ‘ﬁé{x@n WedraGhem ?ghl(éhe

Ve
%?ﬂéc (%OO%) Vl{%%l H;%%%@%B) 2! ﬁﬂ%ﬂ;@&neﬁeet, 14,

aI pp Hmmg (Vg4 ) Chemodekbr, #40e Il%bsp%%@é %%ﬁ
Pe) and St LaPl ante et al., Bioorg
J? iy 189V _VarFiags( 260BYT . WIBRUSEnTher e ar e
nofOQﬂﬂr]r ent tP uanycisatd sfeaet QE¥dands -cddpbuageNt . A1
¥he pnly established thecr apyu 9 %ﬁ:@s in

Ejlrszctaseﬂ]jl's PREEPTRT on T9EaCRBRPUL IR IR, hﬁneerf erons

hawheﬁag@mtﬁb0§@teﬁﬂihi efsf eebsciM fﬁhf@&@éﬁg 25 et
Rat tls C Virus: An Overvi ew of rfent

Appparrc%c heg T ah d*Prigress ProbpTse Anlgpiters. 2end 1899 ;

Dpaerrcadipﬁmy £ @iy Nsso@&aeaas@m\bqltmgbgﬂsggﬁagm es

Eur . Gastroenterol

Omﬁ’ ougail@@‘”fgéf (Fgdy); apy antivArajapsenhset al .
" smra:udalaﬁlﬁss@carﬁtle@kcw Egeﬂé a- 't[%%f ?FOQ %J}% 80Y ..
for ronic Viral Hepatitis, .
525 fl@%ouI&SFWltheh@aWV%i engyme" SrerbEfIfc&r:tosr of
Alqehaullatea&ﬁ@rt *. Seminars in Liver Disease, 9, pp.

273-277. (1989)] %Ir}l\clijARY OF THE INVENTION

[0010] The present invention addresses these needs by

prov1d1ng a compound of formula I:

H o R R4H
TYNVLN#N
o R' H o 0R3><
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 bioclogical samples,
such as blood, prior to administration 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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i nduce long termremssion in only a fraction (- 25%
of WD 2005/ 035525 PCT/ US2004/ 029093 5 cases [O.
Weiland, "Interferon Therapy in Chronic Hepatitis C
Virus Infection" , FEMS Mcrobiol. Rev., 14, pp.
279-288 (1994)]. Moreover, the prospects for
effective anti-HCV vaccines remain uncertain. 5 [0009]
Thus, there is a need for coffpounds useful in
anti - HCV t herapi es. Such conpounds woul d have
t her apmftind tpohentf athassgwtidas emppfiibétios sof the

i.cul ar j ne._pr.ot | nhibitors, and nore
ggﬁ%F%E gr%é ggaiﬁ%ﬁﬁgﬁgﬁﬁbﬁgzgg%inhibitors. These 10
conpoundsrionbdtbea uSefall edcaiimevicr af Bgenisyention,
Rarticylarl v, as.ant iz by agents . There §s a particul ar
need f of onpounds Wi TH nproveg enzynme i nhibition or
cellular activity. SUVWARY OF THEArNVENTI ON 15 [ 0010]
The present invention addresses [hese needs by
provi di ng a conpound pf §or ml *A R HORZ
R4 TV /NN NO RL{H qdo R I reif the vari abl es
are as defined heréjn.y20 §00%1 Négyﬁntion al so
rel ates to conpositdon®'t hat Oco is€ Lne above

conmpounds and the use thereof. Such
I

wherein:

Ar 1s a 5- to l0-membered aromatic ring having up to 4
heterocatoms 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:

(Cl1-C12) -~aliphatic-,
(C3-C10) -cycloalkyl- or -cycloalkenyl-,
[(C3-C10)-cycloalkyl- or —-cycloalkenyl] - (Cl-Cl2) -
aliphatic-,
(C6-C10) -aryl-(Cl-Cl2)aliphatic-,
(C6-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, S, SO,
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 (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
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conpositions may be used to pre-treat invasive devices
to be inserted into a patient, to treat biol ogica
sanpl es, such as blood, prior to admnistration to a
patient, and 25 for direct adm nistration to a
patient. In each case the conposition will be used to
inhibit HCV replication and to |lessen the risk of or
the severity of HCV infectiod. [0012] The invention
also relates to processes for preparing the conpounds
of fsrophdrarll or36CE.pReERini Mhemsiof sehé spewyY igroup is

t Il ow.
Ao By pubBELHOUET i B Sl tpR e e o
thelmdepeqﬂamnl@eSeaecbﬁ@oﬂmﬁmOT knwnula l: O Ar R H
3R2 H O 3. R3'
%.5§n%%?d y%%ﬁ%ere . atom to 1cﬁMg% ar2A£ibﬁd is

arona i€ Fing haV|ng up
het&rpatons -sehbetred fiomisviSg N@Hﬁp 8Chetaado&0Rys

wher ng.ato e opfi naII and
naitEd Bl beiurda St iR T e A, e ring nas
i ndﬁpenﬂeznéqbst1tGén€a2$efé¢¢ﬂ&unnaepena5nt1y from J;

(C3-C10) - cycl oal kyl - or -cycl oal kenyl -
%quﬁéﬂép-éggﬂéﬁﬂ;< nde%El-cycloalkenyl] (C1-C12) -
hydrogen-,
(C1-Cl1l2) -aliphatic-,
(C3-C10) -cycloalkyl- or -cycloalkenyl-,
(C3-C10) -cycloalkyl- (Cl-Cl2) -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 heteroatom 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;

wherein in the W, the NR°R® is:
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al i phatic-, (C6-C10)-aryl-(Cl-Cl2)aliphatic-,

(C6-Clo) - heteroaryl - (Cl-Cl2)aliphatic-, 20 wherein up
to 3 aliphatic carbon atonms in R and R2 nay be

repl aced by a heteroatom selected fromO, N, S, SO

or S& in a chemcally stable arrangement; wherein
each of R and R2 is independently and optionally
substituted with up to 3 sub$tituents 25

i ndependently selected fromJ; R3 and R3' are

|ndepen ﬁntly hy mpge (Aa-d %) al 4 atlc vpere
any hyd en is r epl-gs i t al 0§
wher ei n an teHnna carMN1atmno S 30

optionally substituted with sulfhydryl or hydroxy; or
R3 7 is phenyl or -CH2phenyl, wherein said phenyl
group i QN |y sti edFW th ug to F
subst |“§'Sl ngjtlepeniéﬁ @ ect e fHom @ R3 and
R3' together th the atomto which they are boygnd is
5 a 3- to 6-nenbered ring having up to 2 heteroatons
selected fromN, NH, 0, SO and SO2; wherein the ring
Hasis:up to 2 substituents sel ected independently from
J; R4 apth R4 1@ i.ndependently: 10 hydrogen-,

(cn Cl2)-aliphatic-, (C3-C10)-cycloal kyl- or
-cyéC@aﬁk@hyﬂryl-

(C3 hatic-,

T & %i&?’ BAl K- E%El ggglﬁé&w

eterocyclyl or
(C5 C10) heteroaryl-, or

(C5-C10) heteroaryl- (C1-C12) -aliphatic-;

wherein each T is optionally substituted with up to 3

J substituents;

J 1s halogen, -OR', -NO,, -CN, -CF;, -OCF;, -R', oxoO,

thioxo, 1,2-methylenedioxy, 1,2-ethylenedioxy, =N(R'),

=N(OR'); -N(R'),, -SR', -SOR', -SO3R'", =-SO3N(R')z, -SO3R',
-C(O)R', -C(O)C(O)R', -C(O)CH,C(O)R', -C(S)R', =C(S)OR',
-C(O)OR', -C(O)C(O)OR', -C(O)C(O)N(R')2, -OC(O)R',

~C(O)N(R")3, -OC(O)N(R')2, -C(S)N(R'")z, -(CHz)o-2NHC(O)R',

-N(R'")N(R')COR', -N(R'")N(R')C(O)OR', -N(R')N(R'")CON(R

R')SO,R', -N(R')SO;N(R")s, -N(R')C(O)OR', -N(R')C(O)R

N (
N(R'")C(S)R', -N(R'")C(O)N(R')z, -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(0O) (OR'"),, -P(O)(R'),, -P(O)(OR'),, oOr -
P(0O) (H) (CR") ;
R' is:
hydrogen-,

(Ci1-C12) -aliphatic-,
(C3-C10) -cycloalkyl- or -cycloalkenyl-,
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(C5-C10)-heteroaryl-; wherein up to two aliphatic
carbon atons in R4 and R4' may be replaced by a

het eroatom sel ected fromO, N, S, SO and SO2; 20
wherein each of R4 and R4'" is independently and
optionally substituted with up to 3 substituents

i ndependently selected fromJ; Wis: 25 OLR6 O
wherein in the W the NR6R6 is: g8 NC Cl NFor-NF
Il IF Tis: (Cl-Cl2)-aliphatic-; 5 (C6-C10)-aryl-,
(C6- C10) {a@’—%”rC%@l—-@m)oallkp'ﬁaprm?Ycloalkenyl] -(C1-Cc12) -

(CS- C]lag)lﬁJ aryl , or
ter oar yl - (Cl1-Cl12)-al i phatic-; wherein each T
|s opt i orﬁ@ﬁ‘rql@)ut%rt}ilt-ut ed with upto 3 10 1

substltug&sm&) i‘ial wegizé%%&}\% -CN, -CF3,

Phi oxo edi oxy,
1, 2- et hyl(enedi @xyhetaNdoRyYE lyl=N( OR ) -N(R )2, -SR,

S o e SR AR
(C5~C10) -~heteroaryl-, or
(CS—ClO)—heteroaryl—(Cl—Clz)—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
heterocatoms independently selected from N, O, S, SO, or
S0,, wherein said ring is optionally fused to a (Cé6-
Cl0)aryl, (C5-Cl0)heterocaryl, (C3-Cl1l0)cycloalkyl, or a (C3-
C10)heterocyclyl, wherein any‘ring has up to 3 substituents
selected independently from J.
According to a second embodiment of the invention,

there is provided a compound of formula I:

2
T%Hihjiﬁ !
o rR b oo J.<0
R* R
I

wherein:

n is 0 or 1;

Ar is a 5- to 1l0-membered aromatic ring having up to 4
heteroatoms selected from O, S, N(H), 80, and SO,
wherein 1 to 3 ring atoms are optionally and
independently substituted with J;

R' and R® are independently:

(Cl1-C12)-aliphatic-,
(C3-C10) -cycloalkyl- or -cycloalkenyl-,
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-O R, -OOR, -(O(ONR )2, -(OR,
-C(ONR )2, -C(ONR)2, -C(SN(R)?2,
-(CH2)1_2NHC(O R, -N(R )N(R )COR ,
“N(RIYN(RI)C{OOR, -N(R)N(R)CON(R )2, -N(R)S®2R,
“N(R )S02N(R )2, -N(RI)C(0)OR , -N(RI)C(O R, 20
-NR)CGS)R, -NR)(ONR )2, -NR)ASNR)2,
“N(COR )COR, -N(OR )R, -C(ZRHN(R )2, -C(ONOR )R,

-Q(=NOR )R, -EJF’(O)(OR’)Z, -P(O(R)2, -P(O(OR)2, or
- P( O(CEHYLQORYcLoa2BYR- py: —dyekoglerpnyl] - (C1-C12) -
(Ci- -al i phatic-, (C3-Cl0)-cycloal kyl - or
-cy%ﬁ%é%ig%ilﬁ, 9 [(C3-C10)-cycloal kyl or

- cydLoatkemddy(-CL1CT2p) adkpphatéc-, (C6- Cl0)-aryl -,
(C6-C10); ar vl - (A G12) ali phat{ ¢t o
(C3f§§0%1ﬁtt%ﬁéﬁﬁﬂ§% ﬁ_?%& B?&jaliphé%lc , :
( C6- Chd)eratenpcyol y1 al3ihadli?) alirpbat tops in R' and R® may
(C5; C10)-heteraqaryl -, . or "

(PEItie Tt 33 1 pelreasym e haaies SronRer B e S
IS optionatdy iaubsthemiedl W tdtalfiet ar3adged®nigy oups;
wherein twag R g ouE:1 bou dR§0 the sane.atomforma 3-
to  107HEDE 6 Ar OheEi E5r Bnaf. APSRRETACPT hG FAVi ng
up bpt3ondEleroaaiis vicadependedi | yuised ieattad 1kbr s N:- 16n

S, SO .or Sot, wherein said, ring is optionally fused
Lo ¥ FRea s Crh) R (pest el S RER Iy, oo tected Trom I
(C3akdOptyeakeal K¥¢pererd I Iydrogen 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 heterocatoms
selected from N, NH, O, SO, and S0,; wherein the ring has

up to 2 substituents selected independently from J;

R* and R* are independently:
hydrogen-,
(C1-C12) -aliphatic-,
(C3-C10) -cycloalkyl- or -cycloalkenyl-,
(C3-C10) -cycloalkyl- (Cl-C12) -aliphatic-,
(C6-CL0) ~axryl-,
(C3-C10) -heterocyclyl-; or
(C5-C10) -heterocaryl-;
wherein up to two aliphatic carbon atoms in R* and R*
may be replaced by a heteroatom selected from O, N, S,

SO, and SO5;



10

15

20

25

G o) heterocyclyl, wherein any ring has up to 3
substituents selected independently fromJ. According
to a second enbodi ment of the invention, there is
provi ded a conpound of formula I: 0O'Ar Ra Ra TN RN
HN NN200ORR HO O RS R3 | wherein: nis 0 or 1;
Ar is a 5- to | O-nenbered aromatic ring having up to 4
25 het eroatons sel ected from®d, S, N(H), SO and SQ2,
wherein 1 to 3 ring atons are optionally and

i ndepehdenrt hyesabsed tRit eddwRt hig; irdepentiaRt lar end

i nd tly: z -al.d tic-, ;

(Cﬁﬁg -cféfggF%gﬁFS%%&-@£% o) %%hfl?,gigltuents

[ ( CBrpndyydllyakkyketed fxyeldal kenyl ]-(d - CL2) -

al i phatic-, (C6-C0)-aryl-(Cl-Cl2)aliphatic-,
%pq-c10)-heteroaryl-(Cl-ClZ)aIiphatic-, 5 wherein up
to §'aliphatic carbon atons in Rl and R2 may be

repl aced by a heteroatom selected fromO, N, NH, S

SO, or SQ2 in aghem cally stable arrangenent; wherein
each of and i s independently and
N
\\Re
o) ;

wherein in the W, the NRPR® is:

T is:
(C1-C12) -aliphatic-;
C6-Cl1l0) -aryl-,

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

)
C5-C10) heteroaryl-, or
(C5-C10)heteroaryl- (C1-Cl2)-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 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'
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optionally substituted at each substitutable position
10 with up to 3 substituents independently sel ected
fromJ; R3 and R3' are independently hydrogen or
(C1-C12)-aliphatic, wherein any hydrogen is
optionally replaced with hal ogen; wherein any
term nal carbon atomof R3 is_ optionally substituted
wi th sul fhydryl or hydroxy; &f R3 15 is phenyl or

- CH2phenyl, wherein said phenyl group is optionally
sﬁungt@ﬁEd,mehOU§deOSR$ubs®K$U%ht343Mhﬁ@pend@m©19R'

Qn1J d,R3 er, Wt Atom
?\%ﬁltcgﬁ %Eey ar é&bc Eﬁ&\ﬁ?{ 3&-E &?@h@i frbe?ééﬂ\? dz’
haw(l_rmgi)upRr D22 HTEtoe NGaRONB ' 20 cetmaekf;rom N, NH, O,
SO, and SQO2; wherein the ring has wup to 2

hst ents se te ndependent | fr R4 and R4"
éy h&gﬁgﬁaent$§p ﬂﬂdroggﬁi,_ y %ﬂ?)l%llﬁﬁﬁTlc-
(C3tﬁﬂ@&opyr1ZHMdﬂﬂyieﬁédiﬁxplCEUiGEQHyLenedloxy, =N(R'),

C cyclo Cl-Cl2)-aliphatic

(GG Y P s (0 Al e et T OB s -SOsR Y,
(C5- él@)thtexaakarR_mheceoncmﬁxtmRrwo akSp@a;i{n<S)0R',
carbon atons in R4 and R4’ nay Ig,cggalaced
het & 63t O se1e@ §doﬁp8m0 CAPT &0 )and g%go VR
wherei®) each of -B4 (end (R4, i Sc:l(gplﬁmenﬁzem )’CHQ)I'LdzNHC(O)R'

optlonalg% substituted with u § bstituents ‘
i ndePehdehtty & 'ectr¥dRf 18R C (&) ok 2O YRS conmy
-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'")y, -N(R'")C(S)N(R')g,
~-N(COR')COR', -N(OR')R', -C(=NH)N(R'),, -C(O)N(OR')R',
~C(=NOR'")R', -OP(0) (OR'")3, -P(0O) (R')s, -P(0)(OR'),, or
-P(0) (H) (OR") ;

R' is:

hydrogen-,

(Cl-C12) -aliphatic-,

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

[(C3-C10) -cycloalkyl or -cycloalkenyl] - (C1l-Cl2) -
aliphatic-,

(C6-C10) -~aryl-,

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

(C3-C10) -heterocyclyl-,

(C6-C10) -heterocyclyl- (C1-C12)aliphatic-,

(C5-C10) -heteroaryl-, or

(C5-C10) -heteroaryl- (C1l-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, S, SO, or
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5 Wis: OR6 R Owhereininthe W the NRGR6 is: 10
NN--N\V /NNC NC ad NFor NFF Tis:
(Cl-C12)-aliphatic-; 15 (C6-Cl0)-aryl -
(C6-Cl0)-aryl-(d-C12)aliphatic-,

(C5-C10) heteroaryl -, or

(C5-A 0)heteroaryl-(Cl -Cl2)-aliphatic-; wherein each T
is optionally substituted with up to 3 20 J
substituents; and wherein up to 3 aliphatic carbon
e&QarrBWhﬁré’lIrrwgalbie rmepttaceyltb@/naalhetw tm sel(gét ed

ST et Mo dlo W7 43 BESFRIS S (oo

p%ﬂrcr)cbieeeurscmolylzs st din lalnerdrangt hes 3aposi t3 mmbﬁitﬁhuents
with J.b

OC(OR,
Ssbesc g R esotoss o oo or
- C( O) G(d@cRing- €6 O C{ 1) AN I%In)bZJdl-m@@@) B RER2, invention,

CEREAVMIT CONCA LTI A) J—
AT dinB tooxbthet Mo Eirkt2oretbybedeshaddinent or a
pﬁ%fﬁggéu%gggif§yéccep agle salt thereof, in an amount
effective to inhibit a serine protease; and an acceptable
carrier, adjuvant or vehicle.

According to a fourth embodiment of the
invention, there is provided a method of inhibiting the
activity of a serine protease in an isolated biological
sample comprising the step of contacting said serine
protease with the compound according to either the first or
second embodiment.

. According to a fifth embodiment of the invention,
there is provided a use of the compound according to either
the first or second embodiment or the composition according
to the third embodiment for the manufacture of a medicament
for treating an HCV infection in a patient.

According to a sixth embodiment of the invention,
there is provided a method of eliminating or reducing HCV
contamination of a biological sample or medical or
laboratory equipment, comprising the step of contacting
said biological sample or medical or laboratory equipmeﬁt
with a compound according to either the first or second

embodiment.
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=N(OR'), -N(R)2, -SR, -SOR, -S2R, -802N(R)2,
-SBR, -C(OR, -CCOCOR, -C(OCH2COR,

-SSR, -(S R, -(OOR, -(OQ(OOR,

wp%@ EN)( E' ) 2C( S?C((F? R 1? (}E)(g)g(l\lﬁc%é) R PCT/US2004/029093

) 2,
“N(R)N(R)COR, -N(R)NR¥c(o R,
-N(R)N(R)CON(R )2, -NR)SXR, -N(R)SOZN(R)Z,
-N(RI) 0( 0) @A TTNORDESER) B on O @'H‘EC(EIS)/B\TTION
N(RIJC(S N(R)Z, -NCORJCOR ,
ﬁé Ngé(EKFE§¥¢?5§¥ent€P@) @y@§¢g a qupound of
- -OP(O(OR)2, -P(O(R)2, -P(0)(OR)2, or
-P (0) (H) ((R‘) ; R 15: hydrogen-,
(Cl- C12) - allphatlc- (C3-d 0) -gYEl oal kyl - or
-cycl oal kenyl - [ (C3-C10) - cy cl | or
-cycl oal kenyl] (01 CH2) O alRphat iyc-', (C6- C10) - aryl -
25 (C6-d 0)-aryl - ﬂg;é& Uv\;ﬁh c-
(C3-CO- heterocycl
( C6- C10) - het er ocyclyI - ]?CI le)allcbﬁ%tl%-
(C5-C10) - het eroaryl -, or T
(C5-C10) - heteroaryl - (Cl-Cl12)-al i phatic-; 30 wherein R
i‘Sh%TﬂliIbnally substituted with up to 3 S groups
WAl (B0LR 1 QLAURS. A0 et Ber ST AL LAY 1,3,3-
0 metic ring

nber e aromatic or non-aro avi ng
up hetsronerrs owlerselndeper@ertil W @élleéﬂedalfxd o%R:2N, O,

S, §Gér8£n1§ to 3 ring atoms are optionally and

independently substituted with J;
R' and R? are independently:
(C1-C12) -aliphatic-,
(C3-C10) -cycloalkyl- oxr —-cycloalkenyl-,
[(C3—C;O)—cycloa1kyl— 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 heteroatom selected from O, N, S,
S0, or SO; in a chemically stable arrangement;
wherein each of R' and R? is independehtly and
optionally substituted with up to 3 substituents
independently selected from J;

R® and R?®' are independently hydrogen or (CL-Cl12)-
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
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SO2, wherein said ring is optionally fused to a (CS-
Cl0)aryl, (C5-C10)heteroaryl, (C3-dO0)cycloal kyl, or a
(C3- C10) heterocyclyl, wherein any ring has up to 3
substituents selected independently fromJ:. 5

weesMEgsto a third enbodi mepy of the invent imieus2004/029093
there is provided a conposition conprising a conpound

gcar di her_t [St, 9t eco di ment or
g cgﬁ%gcég ?%%FFy agge%%abﬁgo HéanPﬁeYnaﬁﬁ bound
arrmmta Bf frat td weerledathidig aléﬁe!fﬁqulEprtQI ARt A tRI s
acce able 1 arrier, adjuvant or_ vehicle. According

to S£ %ﬂi‘b meft: & K GRSt sheTeper shpsring

pr ayiged, %Tezt haghafi dyadl tsje’l%dtféed ﬁ&ié@éﬂd)ér&fl from J;

serine protease in an isol ated biological” sanpl
Eoﬁ%@déﬁngarﬁelﬁﬁépe@ﬂeéﬁhYact|ng sai d serine 15

pr q% £ARK th the conmpound accordi ng to either the
first or é/}qée’cond enbodi nent. According to a fifth

enmb@di +aErs) -caefl:iﬁ?rea’dmenti on, there is provided a use

oun ordln to_eith e first or
secé%d%p gﬁ’yjfh oSSt %&?né’ sdrding 20 to
t he(d=hiqub) erﬁ;mdmmylfqrcwmmamﬂl@gﬂme:m a

medj canent. for. treating an HCV infection in a
patﬁCeGn"t LAc@dig to a sixth enbodi ment of the

| nvertidmn) -Hdel® dye1Rfevi dgd a nethod of elininating
or redum n% HCV contam nation of a biol ogical sanple

or oﬁl%ﬂcﬁﬁé’rlat/ory equi pment, conprising the
Stepagﬁe%%aﬁ bg txﬁé" Ql%{?ﬁ@%%&é@ﬁ%@a% dﬁa‘ﬁaand

oratory equip conpound accor
elﬁﬁermayebélrsplameéémpnw hemdaook inentselected from O N,
S, 80, or S0;3;
wherein each of R* and R*' is independently and
optionally substituted with up to 3 substituents

independently selected from J;

W is:
0 0. o Re
‘ RB O RG
///lL\\”// ’//ﬂ\\W[// ///JL\\”//N\\
Rs
s ' 3 , Or
o) o o
Ts
B
/// \\RB

wherein each R¢ is independently:
hydrogen-,
(Cl—Clz)—aliphatic—,
(C6-C10) ~axryl-,
(C6-C1l0) -aryl- (CL-Cl2)aliphatic-,
(C3-C10) ~cycloalkyl- or cycloalkenyl-,
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WD 2005/ 035525 PCT/ US2004/ 029093 14 DETAI LED
DESCRI PTI ON OF THE | NVENTI ON [ 0013] The present

i nvention provides a conmpound of formula I: O A R4
HOR2 RA~ TYNRHNOR3/ZR 51 wherein: Ar is a

5.t - enbered aromatic ring having up to 4
hgtoei&?)%%’(g selected from0, S5 N(H), So, and 8p%US2004/029093

wherein 1 to 3 ring atons are optionally and 10
i ndependen{fy-Slbstdtaltasd kpilt-h oF; cyRloahBleR21 ar €C1-C12) -

I ndepe 4. (Cl-Cl12)-aliphatic-,
( C3- Clol%di-eig{/ﬂc o4l Kyl - or -cycl oal kenyl -,

[ (C3- C10) {cyeChal Kydtemrcydywdl-oal kenyl ] - (Cl1- C12)- 15

(06} C10) e e Eal YT R CrAT | BhaCT &) gt up o

3 al i phat (C5 e@t bdm= sty ,Rorand R2 may be repl aced
0 SO or S02

"% 2 chenKEal 5D BReTT e A aGaREAP -AhPEFFLGRCIPBr R
and R2 i stwvadependeindd y varidh apki Beahlilytsubss i sahed
WEh UR 9 FeBURBbi VEEEY L SOSGRS AT 38 SELEa o™

, atom, a (C3-C10)-heterocyclic ring;

wherein Rs is optionally substituted with up to 3

J substituents;

Wherein each Rg is independently -OR'; oxr 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 S0g;

T is:

(C1-C12) -aliphatic-;

(C6-C10) ~aryl-, -

(C6~C10) ~aryl- (Cl-Cl2)aliphatic-,
(C5-C10) heteroaryl-, or
(CS—ClO)heteroaryl—(Cl—Clz)—aliphatiq—;

wherein each T is optionally substituted with up to

3 J substituents;

J is halogen, -OR', -NOp, -CN, -CF;, -OCF;, -R', oxo,
thioxo, 1,2-methylenedioxy, 1,2-ethylenedioxy; =N(R'),
=N(OR'), ~N(R')2, -SR', -SOR', -SO,R', -SO,N(R'),,
-SOsR'", ~C(O)R', -C(O)C(O)R', -C(O)CH,C(O)R', -C(S)R!',
~-C(S)OR", .—C(O)OR', -C{O)C(O)OR', -C(O)C(O)N(R"),,
-OC(O)R'", -C(O)N(R'")3, ~OC(O)N(R")z, ~C(S)N(R')g,

- {CHz) 0-2NHC(O)R!', -N(R')N(R')COR', -N(R'")N(R'")C(O)OR',
~N(R'")N(R')CON(R'),, -N(R')SOR', -N(R!')SO;N(R') 4,
-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',



R3 and R' are independently hydrogen or (Cl-Cl2) 25

al i phatic, wherein any hydrogen is optionally replaced
wi t h hal ogen; wherein any term nal carbon atom of R3

is optionally substituted with sul fhydryl or hydroxy;

or R3 is phenyl or -CH2phenyl, wherein said phenyl

Ok ©4Pos/d38s26pt i onal Iy substituted with up to 3  pcT/US2004/029093
substituents 30 i ndependently selected fromJ; or

2005/ 035525 15 PCTI CS2004/ 029093 R3 and R3' toget her
with the atomto which they are bound is a 3- to

6- menbBFRY' ¥R hg HeNHYNGR' 0 2CHel ¥roat oirs, -Sel-eoRedR ',
from 1190, _ ny _Wheg el 8 ri _ .
2 subg?ipt?ggye%ﬁ 'Zei egtq%ggfzr% épeirs]gée)ﬂﬁl{]y%fzf o?ﬁg\l;p@ %ﬁ (B8
and 'RA'S dREeppuépentie malecthgdivgen-

(C1-C12) - abjphfdrC-,  (C3-CLO)-cycl oal kyl - or '

-cycl oal kenyl -, : o :
5( C3- C10) - cﬂféﬂmyﬁléﬁ&amﬁf- aliphatic-, 10

(C6-C O -arp -+ < teracy = _
(C5-Ad O - h{gﬁerog.g? Clgygig%#e’@ei r?%ﬁp%%h?%]g%ﬁﬂpwat iC
carbon at oh&3%1R4 -ardl e lkiEly oe —crplaséietyl la- (C1~C12) -
het er oatom.getected from0O, N 15 S SO or 502;
wherein each of R4 and R4 is independently and

opti onal | y(Cu5S) taced-with up to 3 substituents

10i ndependentdey gl egted. féamb) Mibiae 0, O 6
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(C3-C10) ~heterocyclyl-,

(C6-C10) ~heterocyclyl- (C1-C12)aliphatic-,

(CS—ClO)—hetero?ryl~, or

(C5-C10)~heteroary1—(Cl—q12)—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, 8, SO, or SO, wherein sgaid

ring is.optionally fused to a (C6-Cl0)aryl, (C5-

Cl0)hetercaryl, (C3-C10)cycloalkyl, or a (C3-

Cl0)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 Ehis invehtion,
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).



ROR6 R6 or R$ 20 R8 wherein each R6 is
i ndependently: hydrogen-, (Cl-Cl2)-aliphatic-,
(C6-A0)-aryl-, 25 (C6-Cl0)-aryl-(d-C12)aliphatic-,
(C3-C10) - cycl oal kyl - or cycl oal kenyl -, WD 2005/ 035525
16 PCTI US2004/ 029093 [(C3-d 0)-cycl oal kyl - or
cWé 2963/0383%1 | - (CL- C12) - al i phasi c-, PCT/US2004/029093
(C3-C10) - het erocycl yl -, _ _
(C3-C10) - heterocycl yl - (C1-C12)-aliphatic-, 5
(CS-[ ?waet er.oar

e

cl o

-,.or  (Co L ,
&r oar yT- ?%’f—%ﬂ%q]%]ef“ﬁha’tfcﬁ, 18reyedbiemglgr Bups, t-

whi bht gl e RFouid 1, or? hies Sﬁ@s&oppftl; nogen -aten (4)af @) -
to i t ha itrogen atom a _
(ng%gjg(§lg-]}rl¥éj§fgr’o3r)}%lfclsr:i ng; 10 wherein R6 is

optional I§ substituted with up to 3 J substituents;
wherei n ea Re is independently -OR; or the R8

groups todether with the boron atom is a (C3-Cl0)-
menbergd Reterocyclic ring having in addition to the

I's bor ’ o 3 additional heteroatons selected from
N, , O\ SO, and 502;
H ; then Ar is 4-quinazoline or 5-chloro-2-
5 pyridyl.
[ools] The present invention also provides a compound
of formula I:
_Ar
4
RIS
T ﬁﬂ\ /H{N j
o) R1ng 0O 0 ‘:ng
R R
I
10 wherein:

nils 0 or 1;

Ar is a 5- to l0-membered aromatic ring having up to 4
heteroatoms selected from 0O, 8, N(H), SO, and SO,
wherein 1 to 3 ring atoms are optionally and

15 independently substituted with J;

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

(Cl-Clz)—aiiphatic-,

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

[(C3-C10) -cycloalkyl- or -cycloalkenyl]- (C1-C12) -
20 aliphatic-,

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

(C6—C10)—heteroaryl—(Cl—Clz)aliphatic—,

wherein up to 3 aliphatic carbon atoms in R! and R2

may be replaced by a heterocatom selected from 0, N, NH,

25

S, 80, or 80; in a chemically stable arrangement ;
wherein each of R* and R® is independently and

optionally substituted at each substitutable position
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Tis: (Cl-Cl12)-aliphatic-; (C6-Cl0)-aryl 20
(C6-Cl10)-aryl -(Cl1l-Cl2)aliphatic-,

(C5-C10) heteroaryl -, or

(C5-Cl10) heteroaryl - (C1-Cl2)-aliphatic-; wherein each T
is optionally substituted with up to 3 J
suhstituents; 25 J is hal ogen -OR', -NO2, -CN, -CF3,

-OCF3. _-R, oxo, thioxo, met hyl enedi 0Xy,pCT/US2004/029093
w4 BSDHIIR ened: R :

nedi oxy; =N(R ), "-N(R )2, -SR,
-SOR, -SO2R, -S&2N(R) 2, 303R‘ -C(O)R',
-QOQCQOR, -Q(OCHRGOR, -QS)R, -CGS)CR,
- C(DOR yp -H( G) BUBF ORyent@( QpOEOPNIRLY Ry B0 ecBEOFRoM
C(S))N(R‘)Z -OC(ONR)2r -C(S)N(R )2, - (CH2) 0-2NHC
(0)"R , -N(RI)N(RI') COR, -N(R) N(R) C(O OR
R BhINER aﬁa\l(rmezﬁandem%f) BRRgen NER (FSEZMNRR) 2,

AR T e Ry %lg&ggrﬁgg@g%@%z)%em@ed

200\5iﬂ35‘5@5§9€b’h PEEAUS2O 04130 28098 nal N ORPJIR atom of R® is

(G S NN DR B R

(ORR) is gﬁenyﬁ ende@epdenyl y whﬂnaﬁMe@aﬁﬂonhe$w&nqxﬁwp,

(Cl1-C [ y oal
_CyCFod%%%ﬁﬁpjghgﬁkggi%ﬁ%%?cyc E ?'gagstfyﬁents
- cy thoapaeinddly( EelEtRyd @qrfpﬁfat p@:— (CB C10) - aryl -
R? and R?®' together with the atom to which they are bound

ig a 3- to 6-membered ring having up to 2 heteroatoms
gelected from N, NH, O, SO, and SO;; wherein the ring

has up to 2 gubstituents selected independently from J;

R* and R* are independently:
hydrogen-,
(C1-Cl2) -aliphatic-,
(C3-C10) -cycloalkyl- or —-cyclealkenyl-,
(C3-CL0) -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*'
5, 80, and SO;;

may be replaced by a heteroatom selected from O, N,

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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10 (C6-C10)-aryl-(C1-C12)aliphatic-,

(03-010) - het erocycl yl -, '

(C6- C10) - het erocycl yl - (C1-Cl12)al i phati c-,
(C5-C10) - heteroaryl -, or

(C5-d o0)-heteroaryl -(Cl-Cl12)-aliphatic-; 15 wherein R

wo 20@to3ssal |y substituted witdy up to 3 J gr oup€y/US2004/029093

wherein two R groups bound to the sane atom forma
3- to 10-nenbered aromatic or non-aromatic ring
having up to 3 heteroatons i ndependently 20 sel ected
from® 0, S, SO, or 302, wherein saidgring g
is.optlionally fused tp a (C6-Cl10)aryl, || C5- l6

yl, ~
25 [0®L41

substituents sel ected independently fromJ
These conpounds’sol ve they above problens b provi di'ng
conmpounds” with inproved enzynme and/or cell¥ activity.

For exanpl e, conpoundscpf thiﬁginvention,
parti arly the prefenred conpounds, exhi bit better
enzymel 1 nhibition thanjthe co pundsHof WO 98/ 17679.

The 3@, compounds LN on_4lsq h better
Neport conmpdunds (see the
20034 035529 18

cel Jdalar<dat a t hanlot her
docunent s 8 ci,t ed hefjein).
PCT/ U52004/ 029093 ©0015] In one @&nbodi kent, if R is
cyclohexyl, Rz is t- butyl, R3 is H R3 is n-propyl,
Wis - ®&F6FEt8) N(H) - cyclopropyl, and T is: O

Y is -COyH, a derivative of -COH, or a.bioisostere

of “COzH,‘

each R i1g independently:

hydrogen-,

(C1-C12)~aliphatic-,

(C6-C10) -aryl-,

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

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

[(C3-CLl0) -cycloalkyl- or cycloalkenyll- (Cl-Cl2) -
aliphatic-,

(C3-C10) ~heterocyclyl-,

(C3-C10) ~heterocyclyl- (CL-Cl2) -aliphatic-,

(¢5-C10) heterocaryl-, or

(C5-C10) heterocaryl-(Cl-C12)-aliphatic-, or

two Rg groups, which are bound to the éame
nitrbgen atom, form together with that nitrogen
atom, a (C3-C10)-heterocyclic ring;

wherein R¢ 1s optionally substituted with up to 3
J substituents;
wherein each Ry is indépendently -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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N Hthen Ar is 4-quinazoline or 5-chloro-2 5 pyridyl.
(0016] The present invention also provides a conmpound

of formulal: O A& R HOR R4 (M~LNNNOR HO
0 RBxR3 2 10 wherein: nis O or 1; Ar is a 5- to

WWopEkess aronatic ring having up to 4 heter&alt,ggﬁm/oz%%
?ected from0O, S, N(H, SO and Sot, wherein 1t

r| ng atons are optionally and 15 i ndependently
substituted with j; R, R2, Rl2, and H 3 are
indep&ndamumyto Gdeﬂﬂﬁ@enﬁﬂ pleakeiroatoms selected from N,
(C3- qc oor - cycl oal kenyl -,

[ (C3- ) ‘cycl’oa yF 2%or -cycl oal kenyl 1- (C1-C12)- 20

aI iﬂphastl c-, (C6-AO-aryl-(C1-d 2)aliphatic-,

\er9at I 1-Cl2) al i phatic-, wherein up to
3 ali ;Sﬁat?l? carbén a?grﬁs in R and R2 may be repl aced

by a kedetiodt-emydel,ected fromO, N, NH 25 S SO or
g?ZR! pcgt_%l macf?ll Agggg&r)é enjta}]r)ﬁ?%gggn?nt; wher ei n each
{C5-C10)heterocaryl-, or '
(C5-Cl0)hetercaryl-(CL-Cl2) -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 heterocatom selécted from O, N, NH, S8, SO,
or S0, in a chemically stable arrangement;
provided that if T is pyrrole, the pyrrole is not
substituted at the 3-pogition 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(0)C(O)OR', -C(O)C(O)N(R')z, -C(O)N(R'),
—C(S)N(R’ﬁz, ~C(=NH)N(R'),, -C(O)N(OR')R', or -C(=NOR')R'
J is halogen, -OR', -NO;, -CN, -CFi;, -0OCFi:, -R', oxo,
thioxo, 1,§—methylenedioxy, 1,2-ethylenedioxy, =N(R'),
=N (OR') , —N(R')z,. -SR', -SOR', -SOsR', -SON(R'),,
-803R', -C(O)R', -C(O)C(O)R', —C(O)CHQC(O)R‘; -C(8)R',
-C(8)OR', -C(O)OR', -C(O)C(O)OR', -C(O)C(O)N(R'),,
-OC(O)R', -C(O)N(R')a, -OC(O)N(R')z, -C(S)N(R')s,,
- (CHg) ¢-pNHC(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')SON(R')a,
-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'),, -N(COR')COR',
-N(OR')R', -C(=NH)N(R'),, -C(O)N(OR')R', -C(=NOR')R',
-OP(0) (OR') 3, =-P(0) (R")2, -P(O) (OR'),, or -P(0) (H) (OR') ;
R' is:
hydrogen-,
(Ci1-C12) ~aliphatic-,
(C3-C10) ~cycloalkyl- or -cycloalkenyl-,



optionally substituted at each substitutable position
WO 2005/ 035525 19 PCT/ US2004/ 029093 with up to 3
substituents independently selected fromJ; R3 and
R3' are independently hydrogen or (Cl-Cl2)- aliphatic,

wheioelobs/és8s2shydr ogen is optionably repl aced 5 WHRAT/US2004/029093

hal ogen; wherein any term nal ‘carbon atomof R3 is
optional l'y substitut ed with sul fhydryl or hydroxy; or
R3 is phenyl - erein said phenyl grou

i s optional I C%lﬁ}sot i Fﬁ?é%awim Fp ~F8° O%U'Ef‘é‘"tylt]uéﬁﬂSsz
independe{mﬂpylasebept ed fromJ; or 10 R3 and R3'
together, with th ato to which they are bound is a
3- to 6-membe?d i VI ng up to 2 heteroatons

sel ect ed fromNzld‘slH,ar@;L &8 -@nd 23R havbhergin the ring

s up to 2 b t ents sel ected i ndependently from
!]1‘? 15 R4 aﬁ@y?élj‘ F‘g “PRA&FeRdeTit I y: hydr ogen-

(Cl- C12) - al i phatio—het 63=iB)1--oyelaab kyl tptercic-

(gclcggl) [(i%%’v%_’a(fjko))l Eéﬁri‘iﬁ%l dli phatl c-, 20

(C6- C10) - ar yt5+ CKGﬁ3h€iéie$m¥IH@ﬂ$VCﬂ¥b aliphatlc~;

t(:acfbgﬁozelt g‘rentsﬁ%rgajﬁz an&lS rfénnalgg' Fepr ace%I ltCECup to 3

ereterpatoTn%@hlested fromO, N 25 S, so, and SO,,

o LI PRl Ml ISP LY « - <o
10-membered aromatic or non-aromatic ring having up to 3
heterocatoms independently selected from N, O, S8, S0, or
'80;, wherein said ring is optionally fused to a (C6-

15 Cl0)aryl, (C5-C10)heterocaryl, (C3-Cl0)cycloalkyl, or a
(C3-C10)heterocyclyl, wherein any ring has up to 3
substituents selected independently from J.

[00171 In one embodiment, if R® is cyclohexyl, R? is t-
butyl, R* is H, R® is n-propyl, W is -C(0)C(O)N(H) -

20 cyclopropyl, and T is:

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

pyrrole 1g not substituted with J, but is optionally

25 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 opticnally fused to a 5-membered or a 6-membered aryl

30 or hetercaryl ring.



i ndependently selected fromJ; Wis: W 2005/035525 20
PCT/ US2004/ 029093 OOOI6 R6 ORG N fIRS _ 1Y _ 1Y

~___IYr O0OO ORI2ZR8 BN__,YHN R38 Hor OORI3
wherein Y is -C02H, a deri vatlve of -CO2H, or

a. bioisostere of -CO2H, 5 each R6 is independently:

h@%ﬁ%-ﬂa (G-Cl2) -ali Phat'fc_ (CG C10) - arYlper/us2004/029093

aryl -(Ci1-C12)ali phat
(C3-C10) - cycl oal kyl - or cycl oal kenyl
[ (C3-C10)-cycl oal kyl - or cycl oal kenyl ] (d - C12)
al ifpbat] c-, [rICILCrtBprhetievsdioyeityl T, is not
(C3- ClOb- het er ocycl yl - (C1-Cl12)-al i phati c-,

N
\
H
[0021] In another embodiment, T is not pyrrole. -
{0022] In a more specific embodiment, this invention

5 provides a compound wherein n is 0 and the compound has

TA Qr

I-A;

the formula I-A:

wherein the variable are as defined in any of the

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

preferably:
R‘]Z .
H
N Y
N )
H
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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15 (C5-C10) heteroaryl -, or

(C5-C10) heteroarvl -(Cl1-Cl2)-al i phatic-, or two R6
groups, which are bound to the same nitrogen atom
formtogether with that nitrogen atom a
(C3-Cl10) - heterocyclic ring; 20 wherein R6 is

W%%bé?&%%ﬂay substituted with yp to 3 J substi puenissi04/029093

wherein each R8 is independently -OR; or the RB
groups together with the boron atom is a (C3-Cl0)-
menbered heterocyclic ring having in addltlon to the
waezemﬁ/ﬂ@smﬁblpwr@ﬁ@oiﬁﬁ}z@@gén pBY ofif uprt o 3
|t| on ato e LeMENri: £-2 S@ la;nd
%Sh%c‘f%r 1oy 2 ?pﬁgﬁfﬁd S Ci0) S aryl
(p%f@tayalw yl - (C1-Cl12)al i phatic-,
(C5- ClO) het er oaryh-, or

(Cl Cl2)-al i phati c- \h:v\herein ead]% T

031
at.Lc carbo

atons ijn T may be r

fromOg N, NH S SO or S02 in a Bhenicall §stabl e
arrangement; provided that if T is pyrrole, the
;gg;ﬁ:‘_mﬂ_iei'_qs_snot 15 substituted at the 3-position with

%&Qgﬁ& %%%ngerm(xégég"’asc&§3%§§§€§ﬂ3)ggﬁg%CkQCX()F?
maﬁﬁp@@cmm(ﬁk)bncyqyxg|q?pr21cllc aromatic ring system

Phenyl is an example of a monocyclic aromatic ring
system. Bicyclic aromatic ring systems include systems
wherein both rings are aromatic, e.g., naphthyl, and
gystems 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,0H, -CONHOH, SO,NHR', =-80sH, -PO(OH)NH;, -CONHCN,
—OSO3H; --CONHSOR ', —PO(OH)'Z, -PO (OH) (OR'), -PO(OH) (R'),
-OPOC (OH) 5, -OPO(OH) ( (OR'), -OPO(CH) (R'), HNPO(OH) 2

-NHPO (OH) (OR'), =-NHPO (OH) (R')
O

\f< \»j% /\\l/'
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-C(SYN(RI')2, -C(=NH)N(R )2, -C(ONOR )R, or
-C(=NOR' )R ; J is halogen, -OR, -NO2, -CN, - CF3,

-OCF3, -R, oxo, 20 thioxo, 1, 2- rrethyl enedi oxy,
1, 2-et hyl enedi oxy, =N(R ), =N(OR), -N(R )2, -SR,

WO s0338RR , -SC2N(R )2, -S03R , -C(ORI, PCT/US2004/029093
"AOCOR, -C (O CHZC(O) R , -Q(SR, -C(SCR,
OR, -(OCOCR, - 0) O)N(R)2, -O0)R,
_Q(O)N(R ) 2, OC(O)N(R')Z SN( 2

-(CH2) 0-2NHC(O R, -N(R) OH
-N(§)N(R’ O)CR (R) 2, -N(F)
SO2RN (R‘) s (R' OR :
“NR)GQR. -NRYES) RN\
“N(R) NR‘ 2, %{u& , N
- CLAH) N( qom(m) 30 -OR(0)

(OR) 2, -P%) (R) 2H-P (O (OR) 2, or -P (OR(H
(OR) ; R is: hydrogen-, (Cl-ClZ)-aID\j phatic-,

(C3- ClO) cygl oal ky\- or -cycl oal kenyl -/,> WO 2005{ 035525
22 PCT 04/ 02909 C3- C10) yeH)laI kyl or

-cycl o e yl ] (01-012)4 ali phatl ;Xg C10) - ar ,
. aé o3 O )\
CI o)‘N et er ocycl yIN; N .0 N S
H

(CG C10)Hhet erocycl yl H(C1- C12) al i ph%tl c-,
(C5-C1O-heteroaryl -, or OH

(Ch- C10) - eteroagM%H(Cl- Cl12) - al i ic/; wherein R
i's optj ubstituted with up 10 J groups;

(e
N
H
[0026] The term "heterocyclyl!'" as used herein means a

monocyclic or bicyclic non-aromatic ring system having 1
to 3 heteroatom or heterocatom groups in eaéh ring
gelected from O, N, Nﬁ, S, 80, or S0, in a.chemically
stable arrangement. In a bicyclic non-aromatic ring
system embodiment of "heterocyclyl"™ one ox both rings may
contain said heteroatom or heteroatom groups.r

f0027] Examples of heterocyclic rings include 3-1H-
benzimidazol-2-one, 3—(1—a1kyl)—benzimidazol—Z-oﬁe, 2-
tetrahydrofuranyl, 3-tetrahydrofuranyl, 2-
tetrahydrothiophenyl, 3-tetrahydrothiophenyl, 2-
morphoiino, 3-morpholino, 4-morpholino, 2~thiomofpholino,
3-thiomorpholino, 4-thiomorpholino, 1-pyrrolidinyl, 2-
pyrrolidinyl, 3-pyrrolidinyl, l-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-



wherein two R groups bound to the sane atomforma 3-

to 10-nenbered aromatic or non-aromatic ring having

up to 3 heteroatons i ndependently selected fromN, O,

S, SO or SO2, wherein said ring is optionally fused

to a (C6 15 ClO)aryl, (C5-Cl10)heteroaryl,

WEB20CY/0356834c| oal kyl , or a (C32€10) het er ocycl yl PCT/US2004/029093
wherein any ring has up to 3 substituents sel ected

i ndependently fromJ. [0017] In one enbodinent, if Rl
|scloth R2.is t- butyl., " is H R3js,

e BPS R PO L ooy BB R LAy ey r St Dot LSy s

O l:dmt. Ide poBtdirg/Inotindegihnaz oiamrQﬁIEqahh@I 2k,

pyL. 018 not er, &

A T g Tk e T A LS
|Sa0ﬁtnomaail;y%—tuﬂddzbb a-dnerenbered or a 6- nenbered
aryl 89&%hetef [F)érén oY rro arlig alsnu%? %eezlg%irhd?eans a
Sub@hntptbﬂ:anrtﬁeyﬁlpos&tmmntnm Eﬁn@ sbgtemihav1ng 1 to 3

lly f nb d
gg%ggggg% mnqgggeg roagvﬁﬁ§6%%%b§%gﬁgcgsrlng séi KA

eroarylring

PCILEB2004 028083 S| 0828] cliemiardlljestebbe dhrenigenkbnits
no [0021 n_anot her., enhodi men T i.s not
Doupopiien 28l il OIS ST TERL ey TotRodiient, of

101 nveateovadyIpr: OVI des a conpound wherein n is 0 and the
conpound ggg;or both rings may be .aromatic; and
- one or both rings may contain said heterocatom or
heterocatom groups.
[0029] Examples of heterocaryl rings include 2-furanyl,

15 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, 5-pyrimidinyl,

20 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,

25 1,2,3-oxadiazolyl, 1,2,5-oxadiazolyl, 1,2,4-oxadlazolyl,
l,2/3—triazolyl, 1,2,3-thiadiazolyl, 1,3,4-thiadiazolyl,
1,2,S¥thiadiazolyl, purinyl, pyrazinyl, 1,3,5—tfiaziny1,
quinolinyl (e.g., 2-quinolinyl, 3-quinolinyl, 4-
guinolinyl), and isogquinolinyl (e.g., l-isoquinolinyl, 3-

36 isoquineclinyl, or 4-isoguinolinyl).

[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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the formula I-AX- OA& R ORzRa [ ),,r " N/HW HO

O R'"R'" 1-A;, wherein the variable are as defined in

any of the 10 enbodi nents herein. In a conmpound of
formula A, Wis preferably: O RIZH N NH 0 OR13
[0023] in another specific enbodinent, this invention
PYOIWEHSSAS conpound wherein n2i7s 1 and t he conpRfek{ES2004/029093
has 15 the formula I-B: O Ar R4 HOR2ZR4 uTIlI

Nyie N RLHQ 1R B30 R3yc1baBkenylr refers to a

monocyclic or fused or bridged bicyclic carboeyclic ring
system that is not aromatic. Cycloalkenyl rings have one
or more units of unsaturation. Preferred cycloalkyl
groups include cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, cyclohexenyl, cycloheptyl, cycloheptenyl,
nornbornyl, adamantyl and decalin-yl.

[0031] As used herein, the carbon atom degignations
may have the indicated integer and any intervening
integer. .For example, the number of carbon atomg in a
(C1-C4)-alkyl group is 1, 2, 3, or 4. It should be
undexrstood thaﬁ these designation refer to the total
number of atoms in the appropriate group. For example, -
in a (C3-Cl1l0)-heterocyclyl the total number of carbon
atoms and hetercatoms is 3 (as in aziridine), 4, 5, 6 (as
in morpholine), 7, 8, 9, or 10.

[0032] The phrase ."chemically stable arrangement" asl
used herein refers to a compound structure that renders
the compound éufficiently 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

£ &y
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WD 2005/ 035525 2 4 PCT/ US2004/ 029093 wherein the
vari able are as defined in any of the enbodinents
herein. In a conmpound of formula I-B, Wis
preferably: OOOR6 RIB R6 OR6 NRe Rs or --1Y /B\
OOOS5 Definitions [0024] The term"aryl" as used

rel. ans a nonocyclic or blcyclic car bocy
‘gﬁgﬁ%@?%%?lng system Phenyl?8i s an exanpl e ofﬁébﬁsﬂm4mzmw3
nonocyclic aromatic ring system Bicyclic aromatic
ring systens include systens .10 wherein both rings
are aromati c, napht hyl, and systen&lmherema>

only one he t |ngs ar o
tet,\gfa;‘j\i n. % /1 ,0| S %ﬁ u
I N harein rs to chem iC

substitute for a 15-carboxylic aC|d/group i T a

bi ol ogi cally active nol ecul e. Exanpl es of such groups
are disclosed in Christopher A Lipinski,

" HBis6j sost er ¥69 n Drug Desi gn"Chnnual Reports in

Medi Che 21, 286-88 (1 and in C
W of nker , , [ m y Myl | a 'ﬁ)__
in Drug.2@ Desi ZhemZcal /et ReV|e p@x/N

563- 580~ (1979) . “vExanpl es of¥such groups™#acl ude, but
are not limted to,

MeQ
HsCO
MeO— N 3
/ »—4u <::%::\
%C eV, Q}—&

[0035] In angther embodiment of this invention, Ar is:
N 7N 7N 7 % ©

F I SR G W A

[00356] In a particularly favorable embodiment, Ar is:

cl | |

N7

o

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

a 6 or a l0-membered aromatic 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 thig invention,
each J group on Ar is independently Oﬁ', NO,, CN, CFi,
OCF3, R', COR', C(O)OR', C(O)N(R'")y, SOsR', SON(R') ,,
1,2-methylenedioxy, 1,2-ethylene dioxy, or NRIC(O)OR!',
NR!'SOR'.

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

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



- COCH2OH, - CONHOH, SCO2NHR , - SOBH, - PO( OH) NH2,
-CONHCN, - OSOBH, - CONHSOR2R , - PO(OH) 21 - PO(OH) (OR ),

-PQQO) (RI), -OPQ(OH)2, -OPQAOH) (OR)
-OPO(OH) (R), HNPOQ(OH)Z, 25 -NHPO (OH) (OR') , -NHPO
(OH (R ) 000 OHHOHo x\\Hoa 417 \O/N\0 N H R

1035525 25 PCT/ 15S2004/.029093 OH O O oN029003
%Q@%E%N NHHON R /AR ON _N O N)Pé}mgzm\

OONOON"' ~O00HHHH OH C02HOOHO 0 N
H [0026] The term "heterocyclyl” as used herein means
a h&logmocyM,i CFor ®i,cyel CORNON-MF@RireEekhPTy SYSIQMT is

haﬁéfgbé% (particularly chloro) .
[0040] In another embodiments of this invention, each
Jkgroup on Ar is independently halo, trifluoromethyl,
5 methyl, or NO,.
[0041] According to any preferred embodiment, T is
(C6-C10) ~aryl- or (C5-Cl0)hetercaryl-, wherein each T is
optionally substituted with 1, 2, or 3 J substituents.
[0042] In a preferred embodiment, T is a 6-membered or
10 a 1l0-membered aryl group. In another preferred
embodiment, T is a 6-membered heterocaryl group that is
optionally fused to another 5- or 6-membered aryl or

heteroaryl group.

[0043] More preferred embodiments are those wherein T:
, | \ N
O+ I D+ I+
. \% , \H , \H , \4 ;
N/ \f \N \ N\ ASS:
o]
L O
kN (55) \N)\f ‘\_é..
’ N
s ’ \
H

15 , QX

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



to 3 heteroatom or heteroatom groups in each ring
selected fromO, N, NH S, SO or S02 in a chemcally
stabl e arrangenent. In a bicyclic non-aromatic ring
system enbodi nent. of "heterocyclyl"™ one or both rings
may 10 contain said heteroatom or heteroatom groups.

[ 002¥¢ »doxas¥pises of heterocyclic,fings include 3

benzi m dazol - 2- one, 3-(1-alkyl)§(£)enzim'dazol-2-E)P#g{-Usﬁo-O4/029093
tetrahydrofuranyl, 3-tetrahydrofuranyl, 2-

t etrahydr ot hi ophenyl, 3-tetrahydrethiophenyl, 2 15

nmor phol i no, 3-rnorpholino, 4-norpholino," ‘
0o, 3-thionorpholino, 4-thionorpholino,

2-t hi onor
1-pyrrolidi 23— pyrrolidinyl, 3-pyrrolidinyl,
1-tetrahyd erazinyl, 2- tetrahydropiperazinyl,

3-tetrahydropip§razinyl, 1- piperidinyl,

2- pi peridinyl, 3-pipger iR¥iHERRel- pyrazolinyl, 20 . :
3-pyreeosi nyl 1oAcpytazRl dfbdaieRY 820Lh W s nvkntion, any T
pi-peridinyl, 2-piperidinyl, 3-piperidinyl,

4- pi PETTRII 1y 1oPE1onehi vuzErs%f WA & 3-PANB2EEd dimyl 6-membered
4- t hiagD| dditlerod WO 20805 035525 2 6

PCTGESZOO4/029093 | m dazol i dinyl, 2-imdazolidinyl,

£ i 9% i di AFreT§inghy dLas iﬁﬂ%@&iﬂ?ﬂeﬁhd@ﬁ itdylls invention

t et raRMErRGiRALEIYAs wﬁ@féﬁmdagizsoqui nol i nyl,
benzot hi ol ane, benzodithi ane, an

1, 3-di hydro-imd L-Z'Qﬁé}_5 [ 8] The-Ker,m
"heteroaryl" as Eﬁgdsheweh éneaﬁgﬁﬁ%'noﬁgéyéTic or
bicyclic aromatic ki ng sysypem haviyhg 1 to

het er oat om or het er odt om grolps in each ring sel ected

fromo, N, NH or="&in a nic st akFeyar r angenent .
In such a bicyc”iéjggo tid ring dystem egbodi ment of
N~ &~ N7 .

10 "heteroaryl":

7

A

r H

wherein each T group is optionally fused to a 5-membered
‘'or a 6-membered aryl or heterocaryl group.

10 [0047] In another embodiment, T is:

N
P
N7 '
where;n 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
15 another ring.
[0049] In any embodiment of this invention, each aryl
or heterocaryl group of T is optionally and independently
substituted with 1, 2, or 3 groups selected from -CHj,
-HoCH;, halogen, acetyl, -CO.H, -(Cl-Cé-alkyl)-CO,H, or
20 -OxR!'.



- one or both rings may be.aromatic; and - one or both
rings may contain said heteroatom or heteroatom

groups. [0029] Exanples of heteroaryl rings include
2-furanyl, 15 3-furanyl, N-imdazolyl, 2-imdazolyl,

4-im dazolyl, 5- imdazolyl, benzim dazolyl,

INEPNEPBSIY| , 4-isoxazolyl, Blisoxazolyl, 2-oRe¥EP3pP4/029093
4- oxazol yl, 5-oxazolyl, N pyrrolyl, 2-pyrrrolyl,
3-pyrrolyl, 2-pyridyl, 3-pyridyl, 4-pyridyl,

2- PY§ b 47 1l nvke éeﬁyagfane% MrnertbV 5 0 Aillse Brpon atom

pyridazinyl pyri a2| ny azo
t hi &2d¥ yk, rgpkameaﬂzbtfyh heteroazomybe {estgd, from 0, N, NH,

=k t§t rs%:ZOBQ )soﬁ :Ltnrl aéﬁér}{icaﬁlq_%/gsta ?é réﬂ%%b% f’i'?d The

5- trlazoly hi en hi en benzo
benlz%‘ferﬁ%ﬁ’é‘ny? Plf?f(fé]aWY( e T, NZL [ ﬁﬁo#fyla)lteﬁw’a?z‘(ﬁ yl

E(e gmbociiv@yl&aael éd:)phalt&et bia7zol )éltom2§s replaced with T.
- oxadi azol%// 1, 2, 5- oxadj azoal

1 2T91 Biadi azBl §FEEEE EOE%P‘E‘% dsf‘z@l*yfy'hls invention, an
1, ZaBa_-mJﬁauagl gzalhyllmk.SSté Tfﬂcﬁ(ilhéZQéMiunder of the
1, 2 t hi.adi azo rin
%‘Lsi &z ni%ﬁl r%qeullr‘z’#m %yﬁrh% Elp%a‘ajlﬁ HSFRYF,
3 qmpﬂaalqermy&bz: 4t cpri mgllphyt:)q c@ﬁ}tbonsaqmrucd pgfeteed.in
[ li - i s0q n
ldALf |§% nol i %%5613‘[ &Oga] éTh(?“P%&rl ¥Ju?d§ ere‘;Lnas used
herdi¥e méapsanic lsﬁrﬁfatgﬁromalm@de@ﬁbbyamdoal kyl,
al kenyd: Rk Rl Ky cemeht sl s MNAdeLshaed, t%oﬁhﬁswﬁe&rm

al kynyl enbodi nents need at |east two carbon atonms in
t he at§ phaPrefemily. Wveows/a3d3sbebic bipker group.

PCTt¢ﬁ§§Q04/Oﬂaégéﬁlﬁgheot@rﬁﬁeﬂéiggaaéﬁﬁ$dﬂﬁént W is
cycl oal kenyl" refers to a nonocyclic or fused or

1ri oged HieYcki-c CaPBOESRIY c Rei ¥ Phepyt enpYhidyliss (ﬁét
ar 0PG5y &Y CLOAl gkl 1148 1NaVEH O - (c1-c6) -alkyl,
-N (H) - (C3-C6) ~cycloalkyl, -N(H)-C(H) (CHs) - (C6-C10)aryl,
-N(H) -C(H) (CH;) - (C3-C10)-heterocylyl, or -N(H)-C(H) (CH;) -
(C5-C10) ~hetercaryl, wherein each aryl, heterocyclyl, and
20  heteroaryl is optionally substituted with halogen.

Preferred embodiments are selected from:

1 b o ’;‘“v N guNs-’V\\\
;sz = O O N T

More: preferably, Rs ls isopropyl.

[0053] According to one embodiment, W is -C(0)-C(0O) -
25 ORg. In this embodiment, Rg¢ is preferably hydrogen, (Ci-

Cl2) -aliphatic (more preferably, Cil-Cé-alkyl), (C6-C10)-

aryl, (C3-Cl10)-cycloalkyl or -cycloalkenyl, (C3-C10)-



10

15

or nore units of unsaturation. Preferred cycloal kyl 5
groups include cycl opropyl, cyclobutyl, cycl opentyl,
cycl ohexyl, cycl ohexenyl, cycl oheptyl, cycl oheptenyl,
nor nbor nyl , adamantyl and decalin-yl. [00311 As used
herein, the carbon atom desi gnations may have the

indi cated integer and any intervening 10 inte
V&Q&?Pﬁﬁ’é’,&? he number of carbor?atons in a FerrosaBlanasoss

(Cl-4)-al kyl group is 1, 2, 3, or 4. It should be
baderstpotlyl hal C% hes@) kst eprirylon 9fEr Qo avive aadtkall -

f.at in t ' . Le,
RS e fhy T h b R b TOF AR Pl P o e AR
%ﬁfabpmpgndghﬁniﬁpoarm7 :f%l B%x@@imoamtgﬂgdia;m)_? 4, b5,
as I n nor ol ne), , , , Or . | s e
SHPACLEUERANT LERI VP SRabT &7 AT RREIR T EE Lo ToEeT
pebersabho,acEPPOURE STHES Ur endPatprendensiy the is H or

compound sufficiently stable to all ow nmanufacture and
00 wdhlwilstration to a mammal by nethods known in the

Typi : SHIC C$H@@Hggs ewtid _c(o)-
?gh%%;atur§8%$¥dﬁ%%:€? ess, ineﬁégig%gg%cg@of (©)
O0DStNIR, 0f, Githeteirclm@nieahidrogant i veleoadtallonl, f 6TL-
at least a week. Preferred Enbodinents 25 [0033] In
ghdt hekeaibodi( FENELOF -2RYS- (Ghehe ) oRt k- i OF pHemf10) -

BER Er s S205E Al d skt e i o o i RE bop I €5
LlogtouREcal 9BR] ubneangt Reg-6uhadi MRl Ofak Ty S s is

I nvention, Ar is 30

hydrogen, (C3-C10) ~cycloalkyl or -cycloalkenyl, or (C3-
C10) -heterocyclyl. Alternativeély, one R¢ is hydrogen and
the other R¢ is (C6-C1l0)-aryl- (Cl-C3)alkyl-, wherein the
alkyl is optionally substituted with COH; (C3-
C6)cycloalkyl—;A(CS)—heterocylyl—(C1~C3)alkyl~; (C3-
C6)alkenyl-; or each 'R's is (C1-C6)-alkyl-. Alternatively,
each R¢ is (C1-C3) -alkyl-.

[0055] Most preferably, -NHRg in W is:
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15

WD 2005/ 035525 28 PCT/ US2004/ 029093 CI Moo CI N "~
\N/ NN/ N NF3C M0 CF3 N N\ NNH2 CF3 N~N 5
MO Hf CO Moo NNo/ N~- -NNor 10 [0035] In

anot her enbodi nent of this invention, Ar is: CI QN
" N of [0036] In a particularly favorable
woowioaemE, Ar is: C N  153410037] In anot hePCT/US2004/029093
enbodi ment of this invention, Ar is a 6 or a

| O-gvenber ed,ar ggati c rd ng haV|n Q; 2 nltrog n

eln)uargz\vc;r 3 (519 at oftk €
optibnalty ad I ndepéndeént sub tltu:te th,J
of the enbodi nents%f this c?nventlono

o H o H T g M g
0% )Hr“’rk o M“(Q 0%
N
(0] Y\' @] ’ o W/\ ’ [e) I O ¥
o H A o @ o yF F'oo ¢ F
} |
A A *rr“jjij )*r“f@
o ’ O ’ le} 7 fe)
o n cl o H . F o H ¢ o H cl
! J ) |
20 : : Nt
; )J\If)/@" ,)J\n/ j/(j\rol F: Cl
0 o] le} O

HN-N

9 H o 9 H o O H o o H .
)H{NﬁEOH )]\]/Nj/[LOH /”\,[rN\/lLOH )\ﬂ/ NSy
o ’ ' , O
0 o

O

- Preferred J substituents on the alkyl and aryl groups in

this embodiment are halogen, carboxy, and heterocaryl.
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
heteroaryl.
[0056] According to yet other preferred embodiments of
formula I, W is:

O Rg

Re

O

i

wherein the NR°R® is -NH- (C1-C6 aliphatic), -NH-(C3-C6

- cycloalkyl), -NH-CH(CH;)-aryl, or -NH-CH (CH3) -heteroaryl,

wherein said aryl or said heteroafyl is optionally
substituted with up to 3 halogens.
[0057] In any preferred embodiment of W, the NRPR® is:
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each J group on Ar is independently OR, NO2, CN, CF3,
OCF3, R, COR, C(O)OR, COON(R)2, SO02R, SO02N(R)
2, 1, 2-nethyl enedi oxy, 1, 2-ethyl ene dioxy, or

NR C(0)OR, NRISO2RI. 25 [0039] In any of enbodi nents
of this invention, each J group on Ar is preferably,

and 'ndgﬁgndently, OR,, WD 2005/ 035525 2 9
VO340 029093 hal ogen, N, CF3, R, or CCIET/UNP4029093

preferably, this J is halogen (particularly chloro).
[0040] In another enbodi ments of this invention, each

J group on Ar |s |n pendent haI o, trifl O—s thyl,
5 rrgﬂhyl 41 Acc to Wred
enbodi | (06 CI0) - ary

(C5-C1 )heteroaryl’ wher ei n each T is optionally

Subﬁtlt ied with 1, 2, _or 37 substl uents. [@Q42] In
a-pref e rgd embadime r/NT|s - pred GéNlo c
'10- mgnbered aryl® gro In an tl\h r eferre

enbodi nent, T is a 6- menbered he eroaryl group that
opt i onaIIy fused to anot her 5- or 6-nmenbered aryl or

heteroar ar, / F[OO% ﬁbferrgg e @, ENnt s
are thos it e CM NI
CN~, ~ N | F
[0058] In any preferred embodiment of W, the NR°R® is:

LTI e I e o)

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

is:

[0060]  In any more preferred embodiment of W, the NR°R®
is: 4 ‘ A
i

>
[0061] According to one embodiment, R* is selected
from:



O NNNH C:c~i H, or [0044] In a nore preferred
enmbodi nent, T is: WD 2005/ 035525 30 PCT/ U52004/ 029093
O H or pyrazine. [0045] In certain enbodinents of this
invention, any T group is optionally fused to a
5-menbered or a 6-nenbered aryl or heteroaryl group

0046] Accordingly, one enbodi nent of thls
W%W@é%ztorrpounds wherein T3Ps: 33 N N %;0&/029093
17\ NNNNHNHNHHOCNDIi N~ NNNCNNJ CN>
wherein each T group is optionally fused to a
5-nmenbered .or a 6-nenbered aryl or heteroaryl gr oup

10 [0047] In another enbodi nent, N
V\)*QEJ

Relr

[0062] According to a preferred embodiment, R is

, or H

selected from:

5
[0063] According to another embodiment, R is:
10 N
[0064] According to another embodiment, R is:
(49202 V]
a¥2VaV) |
| or
[0065] Most preferably, R' is cyclohexyl.
15 [0066] According to one embodiment, R? is:

4 ’ ’ 7 ,Or

[0067] According to another embodiment, R? is



10

15

20

CND, wherein T is optionally fused to a 5-nmenbered or
a 6-nmenbered aryl or heteroaryl group. [0048] In
certain enbodiments, T is not fused to 15 another
ring. [0049] In any enbodi ment of this invention, each

W@E%E/%S‘gf' heteroaryl group of T is optionall %@k, 004/02903
|

ndependently substituted with 1, 2, or 3 groups
selected from-CH3, -H2CH® hal ogen, acetyl, -CQO2H,
-(C1-C6-al kyl )-CO2H, or 20 -02R . WD 2005/035525 31
PCTI US2004/ 029093 [0050] In certain enbodi nents, 1
aliphatic carbon atom in T is replaced by a
het eroatom sel ected from O, N, NH, S, SO, or

chem cally stable|arrangenent. T he 5
preferably, or NH. Unjap alter i ;3, nt
no aIquarTc c on at isr acved wi T. [09511 In
cert ai Rugonpodfitts of i ivgnti on, ~ a7l i, phati c - ,
group lilnks to T té the renminder of ‘the nolecul &.9n
general, in these aliphatic Iinkers replacenent of-an
dbopbat i c avhahnat tmans preferfell anbodOneMmmowAdss '
wherein n is 0, In conpounds wherein is 1, this

ali phatic linker groyp, preferably, no heteroatom
repl acenents. Furthernpre, onpoundg grein nis 1,

prefer y, hav o2&l i phat oup. [0032]
Accord?ﬁLngha preferred e is 15

-C(0) - C(B)TR6, Preferably, i s phenyl, pyridyl, (C3-
C6) - al kyl (Cé-CB)-cycIoaIkyI, -OH, -0-(Cl-0C6)-alkyl,
-INQEP } ( C3-2C8prdyud out layly, mokg Hyradiddred embodiments, R®
(%B)-(OG-Clo)aryl-, -N(H) -C(H) (CHB) - ‘
(C3-C10) - heterocyl yl, or -N(H)-C(H) (CH3) -

EV/“WV_

[0070] In any most preferred embodiments, R? is -

butyl.
[0071] According to one embodiment, R?® is:
L ! x Lo 1
[aVaS AT annn, [a¥a¥avs¥) (252 V2V VNN UaVa Y U VA PN g V) [aVaipsav
NN ; .
7 SHI 13 r 7 ? ; O, -
FF : F ]
F
: . FLFFF
[o072] According to a preferred embodiment, R® ig:-
oY VSN T S )
NN &
SH
oxr
FF F
F
[0073] = More preferably, R® is propyl (preferably,
n-propyl) .
[0074] In any preferred embodiment of this invention,

R ig H.



(C5-C10) - heteroaryl, wherein each aryl, heterocyclyl,
and -20 heteroaryl is optionally substituted with

hal ogen. Preferred enbodi nents are sel ected from
~0H/-N -NV\\  / - N3 -N\V IN-NC ~-N\1F-N a
I-NF\ F-N-\/ 01 -N~~\ =Cl F Mre preferably,
R6 is isopropyl. [0053] According to one enbodi nent, W

Wo 2068/63656( 0 - 25 ORG I n thigyenbodi nent, R6 PET/US2004/029093

preferably hydrogen, (O - Cl2)-aliphatic (nore
preferably, d-C6-alkyl), (C6-C0)- aryl,

O -cycloal kyl or -cycloal kepyl, (C3-CL0) O _,,
20@%%%25525 2AgSOPET PSP %9?“’%‘3?&%%@& ypnd R
( Cha GO het,groatyk, 2 06m o GAriewckaalkyte bound form the

(C1-C3)-al kyl, wherein the cycloalkyl is preferably a

cyé%@%r%ﬁp‘iﬂe“group The aryl group is optionally
substituted with up to 3 J groups, wherein J is
hal , 5 preferably chloro or fluoro. Mre

sably, R6 is Hor or methyl. [0054] According to

another enbodi ment, Wis -C(O- C(O-NR6)z, wherein

5 &b§7§] drog&%or@ C@% hdter Eboahingl kENVls nhydrogen

10

15

20

Cl10) - aryl - - -al kyl -, or (C6-Cl10) 10

heﬁ@do&rwg—(Cl C6) aI kyl -, ‘wherein R6 is optionally
subqtltuted vvlth to

3
hyd‘r"tfgen.w( CBle ycl oaI yl,
(C3 ?g) ocy&k}% \le, on -|s
ot
( C6FC1O)F aryl = (Cl C3)a Fkyi- L]’t e 15 II€§/
optional ly substitut&d with C02H

groupq Prief er abl y, R6|gs

hydr ggen and

[0077] According to preferred embodiments, is

hydrogen and R® is:

N\
3 ) or
F F

F

[0078] In vet other embodiments of this invention, R

is hydrogen and R® is:

ST

[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*

ig hydrogen.
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C6) cycl oal kyl -; (C5)-.heterocylyl-(C1-C3)al kyl-; (C3
C6) al kenyl-; or each It6 is (C-CG -alkyl-.
Alternatively, each R6 is (Cl-C3)-alkyl-. [0055] Mbst
preferably, -NHR6 in Wis: W 2005/ 035525 33
%125@@9423029093 OO/ IO O O O H 0OOHOwe ~L

H/10 HO OH /10 101°f\r 101 Y 01 N | E&’Hg%"%“’”(’”

'11N~ WNII NI \VCONFFNpF Il N\ 1 C " N\
|l Fylcc: OHOOHOOHOOHHNN N\ & OH (N-CH

0 Ndobls2p Pr eiﬁrde&ﬁ:alnSﬁEB%aimtﬁiﬁss qnﬁsslh.@ abkyln aég:%ms of
ar LOu I N t,his e odl nrent are al ogen, car poxy,
ékhg% ar gf)ﬁr NDPES TREPEF e dY s 8BS t 1 2RBANS S 1vhe

ar yepgaoegpswadie b al, ogenof g ef erably chloro or
flﬁ rgé and m)redg1 eferred J substltuents on the
gpegr

oups HIF CEELE Xy AN P IREEEFEEr 9F . tpposEvention

HEBALES %&ereln 1 or
fornulab% Wis: O16 to O wherein thée NR6R6 is

NP Eeszeh HTBhde: Bt SRk (CFeBa cegortar g N, O or ©
- NEn EHEEEHR) traradch @tomhkﬁc%ﬁﬂgdibIHQIQﬁ@a{ﬂ&epeﬂME%Ean
Saggbg£¥tuégd:¥?€% heteroaryl I%I%ELg?ngﬁégéln J is
halogen, OH, OR', NH, N(R'), (and R' is, preferably, (Ci1-
C6) -alkyl) .
[0084] In certain other embodiments no carbon atoms of
R*, R?*, R’, and R* are replaced with N, NH, O, or S. 1In
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.
All 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: l-hydroxybenzotriazole hydrate



substituted with up to 3 hal ogens. 15 [0057] In any
preferred enbodi nent of W the NR6R6 is: WO

2005/ 035525 34 PCT/US2004/029093 CI N IN/N N\/ C t
N/ O FH\/ F_5N\/C or +tHNF [0058] In any

preferred enbodi nent of W the NRGR6 is: N N\ /NN
c BREPEPSIS N For NFIi 5 3D059] in any norRCT/US2004/029093
preferred enbodi nent of W the NRGR6 is: HgH' iNb

NN NC or NF 10 [0060] In any nore preferred

mbodjsrent, of, W | | S, -1-N_[0061]. . .
Accorthiig ‘o “ane"Sngbi teRE= B 2 ST BT roe
WD 2005/ 035525cBEoPGI¢ US2004/ 029093 \ _7/ T 4 4 [0062]
Accordinng  Q..2nPf GEELE S grbodi ment, Rt is  sel ected

or

from
NMP: N-methylpyyrolidinone

5 EBtOH: ethanol
t-BuOH: tert-butanol
Et,0: diethyl ether
BOC: tert-butyloxycarbonyl
BOC,0: di-tert-butyldicarbonate
10 Cbz: benzyloxycarbonyl
Chg: cyclohexylglycine
TbG: tert-butylglycine _
Frmoc: 9-fluorenyl methyloxycarbonyl
DMSO: diemthyl sulfoxide
15 TFA: trifluorocacetic acid
DCCA: dichloroacetic acid
‘DCE: dichloroethane
DIEA: diisopropylethylamine
MeCN: acetonitrile
20 PyBrxOP: tris(pyrrolidino)bromophosphonium
hexafluorophosphate
TBTU or HATU: 2-(lH-benzotriazole-1-yl)-1,1,3,3-
tetramethyluronium tetrafluoroborate
DMAP: 4-dimethylaminopyridine
25 PPTS: pyridinium p-toluenesulfonate
IBX: periodobenzoic acid
AIBN: 2,2’ -azobisisobutyronitrile
TEMPO: 2,2,6,6-tetramethyl-l-piperidinyloxy, free
radical)
.30 rt or RT: room temperature
ON: overnight
ND: not determined
MS: mass spectrometry

LC: ligquid chromatography
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[ 0063] According to another enbodinent, R is: 10, |

| [0054] According to another enbodinent, RL is: \ |

| ~f lul nrvL | , or [DO65] Most preferably, R is
cycl ohexyl. 15 [0066.] According to one enbodi nent,

R2 is: ~ 4 [0067] According to another enbodi nent, R2
is WD 2005/ 035525 PCT/ US2004/ 029093 36 Y nnn. ~ nnnr
W) 200540355pH068] According to amy preferred PCT/US2004/029093
enbodi nents, R2 is: y or vwl ~.ni n! .1i nb5

[ 0069] According to any nore preferred enbodi nents, RZ
IS, ~__=rur or_ . 8970& _JLn any nost preferred

e ; ~ [0071] According to
ondéoeabbdi neTHg deBpbsnds SbE "thisr inbehtFonFnay be prepared

in general by methods known to those skilled in the art.
Schemes 1-7 below illustrate sgynthetic routes to the
compounds of the present invention. Other equivalent
schemes, which will be readily apparent to the ordinary
skilled organic chemist, may alternatively be used to
synthesize various portions of the molecule as
illustrated by the general schemes below, and the

preparative examples that follow.

1



FFFF [0072] According to a preferred enbodi nent,
R3is: rlL 15 ~\SHFor FFF F [0073] Mre _
preferably, R3 is propyl (preferably, n-propyl). 20
[0074] In any preferred enbodi ment of this invention,
R3'" is H WD 2005/035525 37 PCT/ US2004/ 029093 [0075]
According to another enbodi nent, R3 and R3' together
Woi2005/08825at om t o whi ch they are bound form t hBCT/USH§4/029093
system 5 [0076] According to another enbodi nent, R3'

is hydrogen and R3is: - I W vwlinr rvi v. I I |
cHere SHTFFFFoOr\ FFFFFF [0077]
i to preferred enbodi nents, R3' is hydrogen
and\R3 is: v Inn ,v ,nnlnr n.l o, FFFH
>_NH Cu'Cl 0
e
\ * 0 /L P
HN - neat, reflux N™ N
- distil H
-2
Z=
HO HO :
o Z’l 2 , o 10% Pd/C
©/\vo N TCOOH " \é EtOH
J \ _—
Z z O
e EDC/HoBT
Z-Thg-OH
1 3
HO HO,
{ 10% Pd/C
10% Pd/C
Q\(O\ﬁ EtOH y 0\\4 EtOH
H —_— H N
Z—N o 7—N N\/go ©
70 EDCHHGET N Y EDC/HoBT
: . J = Pyrazine-2-
/I\ Z-Chg-OH o /’\ yrazine-2-GOOH

2N
18]

r

O~

HO,

“

o Triphenylphospine O\(O
Y \ﬁ DEAD/THF o) TR S
[Nj/U\N L, © - ENj)Lﬁ N\;/J*o .
H : , ' 3
L o ArOH N? 0
N T 0°C -> ambient /I\

5 z



10 F [0078] In yet other enbodiments of this ‘
invention, R3 is hydrogen and R3is: | | "FSH FF
FFFF'"™ o F 15 [0079] According to one enbodi nent,

one of R or R41 is hydrogen. [0080] According to
aobensspbodi nent, one of Rap R4 (d-.C6) »Pairkipke04/029093
[ 0081] According to a preferred enbodi nent, R4 and R4’

20 is hydrogen. WD 2005/ 035525 38 PCTI US2004/ 029093
[0082] In certain enbodinments, 1 or 2 carbon atons of

R, R, R3, or R4, are optionally and inde ndent |y

replaced with N, NH 0, or S. [0083] Iy, one
enbodi ment of this |nvent| on 5 provi d ‘
wherein R is cycl ofi& 3N P%her ei n 1 EE Sgatoms
'S optlonally repla‘C‘e‘d—W“t‘h‘N \/%ol
wherein each atomis. optionally I Hdepep?lent 'y
substituted with 1, 2, or 3 J groups, wherein J is

hal ogen, OH, OR, NHL N(R )2 (and R is, preéferabl Y,

(- 10 C6)-alkyl). [0084] In certain other =

enbodi nents no carbon atons of R, R2, R3, and R are
replaced with N, N13, 0, or S. In other enbodinents

t hese groups have no J substituents.

i AN E{%EC]
C
Boo—N N
o]0 H ) H A

I©
-
(=]

I}\r
, -0
DMP / N Ji N
TBLOH e R
. : ol o
DCM N 7 0 ( '
: > H (o) 2 .
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' is
cyclbhexYl, R* ig t-butyl, and W ig a -C(0)C(0)-N(H)-
cyclopropyl. As would be recognized by skilled
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[ 0085] The conpounds of this invention nmay contain one
15 or nore asymetric carbon atonms and thus nay occur
as racemates and racem c m xtures, single
enantioners, diastereoneric m xtures and individua

di astereonmers. All such isoneric fornms of these

conpausossa e expressly included in the presentpct/us2004/029093

i nvention. Each stereogenic 20 carbon may be of the R
or S configuration.. [0086] Preferabl t he conggunds
oPTERILS L APERET oROTRAVEIENE To EPETRIGRe TaHACh. T and R

Sb%%gc hem:Sthkde abgt_&gean abSQEPRHERdSe 17812208 %
Any of the preferred enbodi ments recited above,,

|Natwdmggtbﬁo§@ﬂé#§§épn§@u§6|n t he above species, may
%ggforngkg Efa& ﬁ%ldgg%#éuﬁﬁsbgfcggghﬂﬁg ?ogﬁerein T

prog a preferre nt of this 1nven
[ Q@88 hAkbrévnaiyaazinki chyabe psegarrdt by sehenmgag

pre ar ations the exanp es t ol l ow are; 30 THF
GERRRI o Par JALE0E TRERVR: et ADPr Or FERPEL ViF
ebaﬁgo@%gt@EefA%@HlaaGebKQ)aQHduH@Ek appropriate coupling

1- hydr oxybenzotri azol e hydrate WO 2005/ 035525 39
PEPRO$2308£029093 EDC:

T@%EQﬂnEth%&%ﬂﬂ%%@%?p%hbs%lghEXh?abggghbg‘gﬁlno acid
hydr ochl ori de NNM nmet hyl nor phol'i ne

Ndﬁgnwykpyﬁrébmdﬂnﬁbé OY EnOHheechanesisioBuOl: compound 3
c%%%%%%h 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,

respectively.



Et 20: diethyl ether BOC. tert-butyl oxycarbonyl BOC20O
di -tert-butyldi carbonate 10 Chz: benzyl oxycar bonyl
Chg: cycl ohexyl glycine TbG tert-butyl glycine Fnoc:
9-fl uorenyl nethyl oxycarbonyl DWVSD: dienthyl
sul foxide_15 TFA; trifluoroacetic acid DCCA:
I8R5t i ¢ acid DCE: di chfbroet hane Di EA: FCT/US2004/029093
di i sopropyl et hyl am ne MeCN. acetonitrile 20 PyBrOP:

t résifigaye rol i di no) br onophosphoni um hexaf | uor ophosphat e
TBTU or HATi 7: 2-(1H benzotriazole-1-yl)-1,1,3,3 g

t et ranet hyI ur oniumtetrafl uor obor at e

DVAP: \
4-di met h opyri di ne 25 P FRECNYNIFSPIRE i um
p-t ol uenl fo ate o per enzoic acid Al Bl\l\I &
2,2'-apob tyo r|Ie ,
2, 2NQ, B< I o). pi per i di nyl.oxy, ’oxy, OH
30(rt] ory R r_oom tenperatur over ni ghto NR
det'@&r m ned mass spect romat LC. i gui
chr omat ogr aphy 2. (1:1) TFA-CHaClp
6 .
cl 7a
| IS
N~
coupling \/K’(
. conditions o n\v/i§ % 5 \\57
Ta 10 ———— [N\Tng Y O (
N o /]\
Gl 112
i X
Nz
N O/" H o Ir:ll
. N\)J\n/
OMP 0 H"Q\\g N W
{BUOH EN\ RN N N (
| H :
P @] )
peu N dh
59
[0093] Scheme 2 above provides a general synthetic
route for the preparation of compound 59.
5 gcheme 3 ‘
OH A OAr
P1/Q + ArX —_— P1/Q
o’ O . o ~OP?
13 14 15
[0094] An alternative approach to preparing compounds

of this invention is depicted in Scheme 3. 1In this

10 approach, a 4-hydroxyproline derivative 13 1s reacted
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WO 2005/ 035525 40 PCT/ US2004/ 029093 Ceneral Synthetic
Met hodol ogy; [00891 The conpounds of this invention
may be prepared in general by nethods known to those
skilled in the art. Schenes 1-7 belowillustrate
synthetic routes to the 5 conpounds of the present

%@égﬁ/{?g%%pa her equivalent schenes, which wi %T/%@zowowogs

arent to the ordinPy skilled organi
chem st, may alternatively be used to syntheS|ze
wart&:o@s ceoprbuods 16f toherpyideubecasproinfudbr at &d Bgheme

g e E S Sh bRl et ¥ eins
§$2@@4i9259&809éﬁh@ﬁ9am a@@k&@riﬁtéXCatbdxﬁ)pfétectlng
neat, reflux NH- dis ? 10% Pd/ C,

BEIGHPN BEONSNS (ieétléﬁdz ‘?FElE} R"f‘néDE’/ GBI zp?sapal-nate
MQ&#Qnﬁoék%%@C In one embodiment set forth below, P! is

t-butoxycarbonyl, P? is hydrogen, Ar is 4-chloro-2-
pyridine, X is Cl, and 13 and 14 are reacted in the
presence of tBuOK, DMSO, and THF.

[0095] As would be appreciated by skilled
practitioners, the compound 15 then may be carried on to
compounds of formula I by routine methods. One such

method is depicted below in Scheme 4



of 10% Pd/c p EtOH H EtOH 0 N N O Z-NO Z H EDC/ HoBT
ED p - Pyrazine-2-COON Z-Chg-OH -OH 4 Ar HO S
Tri ohenyl phospfne O DEADITHF 0O OHI~" HNp O O N
NONNNOj\ AAlH NNO N HN 000> anbient 7 WO
2005/ 035525 42 PCT/ US2004/029093 Ar OIl~ OH 1:1
TFA-DCM O NCN.H O 0
WO 2005/035525 46 PCT/US2004/029093
Scheme 4
N,_
& % | - o\ /J°
N #-BuOK
O N + —
>< I oH A o DMSO/THF 25° >< \f(
: ‘ Cl o “OH
13a 14a 15a
N==
S ’ -
{ ) Cl
N\

HN

ON P
DBU, CH;CN >< e 3 TFA/CH,Cl, 90:10 {
—_— O 0 E;
o
d

~"pr \\\ 0%~ RT
16 \ ({\\
\
17
- O
EDC/HOBYNMM, CELCl, >< TFA/CH,Cl, 90:10
O 0% R )
* T““O“ H

18

_ ‘ " y—Cl
L =l
\ / EDC/HOBt/NMM., CH,Cl,

F ; o ﬂ\)okﬂ;‘/
E : N
thﬁﬁy(@ P x \[OI/O il /020

N
0 o XOTN\_i)j\OH '
L K gy

19 20




N O Sat HCI EtOAc O BOG N NH o
Ar 00 HBTU + HZN N SEA ON\1 N p
HNODVANIO 11 Ar O DWW OHM~N tBUGH f 11 N O /
O DCMCNJ HNOIf N 12 [0090] Schene 1 above

HHNH 0 C-H9 10
f

Wo¥hRSs28 general synthetic ,foute for the  PpPCT/US2004/029093

preparation of conmpounds of fornmula | with various Ar
groups, wherein T is pyrazine, R is 5 cyclohexyl, R2

is t-butyl, and Wis a -C(0)C(O -N(H)- cycl opropyl. As
woul d be recogni zed by skilled WO 20@b/ 035525 4 3

PCTI US%A%ﬂ 8290919?3 " \ﬁﬁiﬂ/ Q
O°->- RT é E[ e} o 0
| W

EDC/HOBYNMM, CH,Cl,
N\)J\ 2 Pd(Phgs)s/Pyrrolidine
0]

EN\ OH CH,Cl,/CH;CN
N

22

N—_
cl :
NS H 0 M}’
EN)YN\)\N%QKQ EDC/HOBtNMM, CH,Cl,

H,N  OH
' ' NH
23 /o 0 T>
E j\( ﬁi’\/a DCAA/DMSO H\i g\
NH EDC/BtOAc N’ H ?
O /'\\‘5‘(
A & NH
24 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, ﬁsing
different reagents or carrying out the reactions in a
different order.

Scheme 6



5

10

practitioners, conmpounds of fornula | with T, R, and
R2 other than those depicted above may be prepared by
varying the synthetic route. [0091] For exanpl e,
conmpounds of fornmula | wherein T 5 is other than
pyrazine may be prepared by reacting conpound 5,

$eo ews/0382Oval of the Z grouppswith a conmpoun#CofUS2004/029093

formula T-C(O -OH under appropriate coupling
conditions. [0092] Simlarly, substituting another
am no acid 10 derivative for Z-Thg-OH in the .
cort?8P2%] on oicheEdiRpbufitP 3=t FoRpeUREcE H* arsrrelng

am-BRpaGchd ﬂ@rl vt kMee f ipdiGher , OF Edmdighe @RVEESI ON
of conpound 4 to conpound 5 woul d provi de conpounds

Wi CRYWEF yPhg- RECHRAURR F d%}béfemof’éép%%ttil?ﬁel]%?nzv@oxy

20@5&885%2%%&@%@5@9% Q&%%h%&és@é%ﬁzﬁs HO 1.

Tri phenyl phospi ne H 0~ N > > anbient 0 " H

O cgngiFiets s\ i@ frbemg 16 POUFRAPEHPRE S IGONSHTN 22

D tBchhiqudd Kddwn to skilled practitioners to arrive at
compound 28,

Scheme 7
HO, ArQ,
Triphenylphospine Aro,,’ 1. HCl(sat)/EtOAC, 2
O~. DEADITHF L_HO\ 2. Boc-R%-OH, L_HO\
on N
N ArOH N EDC, HOBt, NMP, H
Boc 0 ,J% o N ©
0°C->RT o0 X0 DIEA Boc”” Q

27 28 Ry 29

1. NaOH, EtOH
2. PyBOP, DIEA, AO, 4 OH Re 1. HCI(sat)/EtOAC

CH,Cly, O\\(N W;{L 2. Boc-R'-OH,
Ro R O N Rs  EDC, HOBY, NMP

: H Rs Rg'
.Rq _N O Rafkg O
HyN fl\l Boc o}

OH Re Ra 30
10a
0
Ar 2, H OH l]?B AFO," H OH |$6
N N-g, 1. HCl(sat)/EtOAS 4 N Nog
Ton N B RRY O 9 Ry N O Rs Ra' O
BOC\N)}]/N\(&O 2. EDG/HOBY, DIEA, T’U\N’I}(Nw/l%o
DMF, T-CO,H .
H o R 2 H o R
31 : 32
. ArQ,
- ~, H Q@ Re
Dess Martin N N.
periodinane, 0O R N Rs
t-BUOH, CHoClp g 4 O RaRs' O
i T °N 0
H 0 R :
3
[0098] Scheme 7 depicte an alternative approach to

prepare compounds of this invention. In scheme 7, the
varlables are as described herein.
[0099] Accordingly, one embodiment of this invention

provides a process for preparing a compound of formula I,

15 as defined in any of the embodiments herein, comprising

the step of: reacting a compound of formula II in the



NHO H Ocoupling NN conditions O HN" OO0 " Il b
7a + 10" NLOH NOb d'I la NO1 HOOH DWHOO
tBUGH CN HN O N OCM59 [0093] Schene 2 above

provi des a general synthetic route for the

' . Schene 3 PH O Ar P1/N +
%ip@mg}&g%&gf : Coonpoggnd1gg14515 490094] An al t er rif{/y¥2004/029093
approach to preparing conpounds of this invention is
depicted in Schene 3. In this 10 approach, a
4'hY@ﬁﬁé¥ﬂ6§|$ﬂQadﬁhi%%EEVSf1§ofﬁ&ﬁf%ﬁkegovg%ovide a

PCT/ US2004/ 029093
2 005/0%%%21%3(1 4§f formula IV:

£H O-Ar
R0~ Q ; ArX R 0/9 '
11 '
o~ TOR o ~OR"
II III IV

5 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

10 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 brotected with a carboxy terminal
protecting group or with W. Ar is as define in any of

15 the embodiments herein. X ig an appropriaté 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.

20 In such an embodiment, X is a nucleophilic oxygen which
reacts with II to provide IV.

[0101] - As used herein, P1l, P3, P4 refer to the
residues of an HCV protease inhibitor as defined in the
axrt and as are well known to skilled practitioners.

25 [0102] The compound of formula IV may be carried on to
& 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

30 compounds of thisg invention can be Prepared according to

the methods described generally above using appfopriate
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with a conpound 14 to provide a conpound 15. In Schene
3, P is hydrogen or an appropriate am ne protecting
group, p2 is hydrogen or an appropriate carboxy
protecting group, Ar is as defined herein, and X is

WO 20¢39P51 ate S5 | eaving group, In one enbodi MEEuSRba29093
forth below, P'' is t-butoxycarbonyl, P2 is hydrogen,

Ar is 4-chloro-2--pyridine, Xis O, and 13 and 14 are

reacted in the presence of tBuOK DVMSO, and THF.

[ GOSBLiAg webtdidks mmmegeilayedviilakid [tedob® of ordinary

p&ﬁﬁhﬁﬁlgﬂg g %Qe conpound 15 then may be carried on
onpounds formula | by routine nmethods. One

Suﬁﬁﬂ4ﬂethOEHQEh@@EW@F@deEFOQfIthﬁ%héwenﬁlWQ)prov1des a

o R e S B A DR 1559, ©

15Erna@eCEifb 1y adqreitBBLS, S&B@h@@@ﬂFAAG}:Bﬁﬂdg to a

9%ﬁ%9bf§ggregbgﬁimégE,H@helgo&ﬁound of formula I is
present in an amount effective to decrease the viral load
in a sample or in a patient, wherein said virus encodes a
serine protease necessary for the viral life cycle, and a
pharmaceutically acceptable carrier.
[0105] If pharmaceutically acceptable salts of the
compounds of this invention are utilized in these
compositions, those salts are preferably derived from
inorganic or organic acids and bases. Included among
such acid salts are the following: acetate, adipate,
alginate, aspartate, benzoate, benzene sulfonate,
bisulfate, butyrate, citrate, camphorate, camphor
sulfonate, cyclopentane-propionate, digluconate,
dodecylsulfate, ethanesulfonate, fumarate,
glucoheptanocate, glycerophosphate, hemisulfate,
heptanoate, hexanoate, hydrochloride, hydrobrgmide,
hydroiodide, 2-hydroxyethanesulfonate, lactate, maleate,
methanesulfonate, 2-naphthalenesulfonate, nicotinaté,
oxalate, pamoate,'pectinate, persulfate,
3- phenyl proplonate, picrate, pivalate, propionate,
guccinate, tartrate, tthcyanate, tosylate and
undeéahoafe;- Basehsalﬁs 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
gsuch as arginine, lysine, and so forth.
[0106] Also, the basic nitrogen-containing groups may

be gquaternized with such agents as lower alkyl halides,
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N 17 ~CI EDC/ HOBt/NW CH2Q2 x O N N TFA/ CH2Cl 2 90: 10
HQ HOO-- RT NYHOOO18 N O - A J, S;r012
O 19 20 WD 20051035525 47 PCT/ US2004/ 029093

TBA/ CH2C12 Qa:io HZNJN N RT HO A, 21 EDCMOBt/NWM

shbdshs /N , N N Pd(Ph3) g/ Pygyolidine 0 O I'pchifddo04/029093
OO0 0 CH2C127CH3CN CY' N22 - Ha~" N NN
BDCBOBt NNl MCHZCI2 O HO O OHNHZ OH 22 N ~Ci

such as methyl, ethyl, propyl, and butyl chloride,
bromides and iodides; dialkyl sulfates, such as dimethyl,
diethyl, dibutyl and diamyl sulfates, long chain halides
such as decyl, lauryl, myristyl and stearyl chlorides,
bromides and iodides, aralkyl halides, such as benzyl ‘and
phenethyl bromides and others. Water or oil-soluble or
dispersible products are thereby obtained.
[0107] The compounds utilized in the compositions and
- methods of this invention may also be modified by
appending appropriate functionalities to enhance
selective biological properties. Such modifications are
known in the art and include those which increase
bioclogical penetration into a given biological system
(e.g., blood, lymphatic system, central nervous system),
increase oral availability, increase solubility to allow
administration by injection, alter metabolism and alter
rate of excretion.
[0108] Phaémaceutically accebtable carriers that may
be used in these compositions include, but are not
limited to, ion exchangers, alumina, aluminum stearate,
lecithin, serum proteins, such as human serum aibumin,
buffer substances such as phosphates, glycine, sorbic
acld, potassium sorbate, partial glyceride mixtures of
saturated wvegetable fatty acids, water, salts or
electrolytes, such as protamine sulfate, disodium
hydrogen phosphate, potassium hydrogen phosphate,‘sddium
chloride, zinc galts, colloidal gilica, magnesiﬁm‘ A
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



N. A NJ~ N DCAA/DMSO H-O-Cl 'Y H O 0 NH OH EDCM QAc O
HW kNH o. NH 24 59 [0096] Schene 5 depicts an .

alternative approach for preparing a conpound of this
invention (59). The steps 5. used in schenme 5 could be

ol foosebskys, for exanple, using, different reagf&%ﬁmg&mmxm93

arrying out the reactions in a different orde '

gche?/re g HOHHHNOH ~O/NNPIC7TH2 NH VIl --p

MeOH 28 27 WO 2005/ 035525 48 PCTI US2004/ 029093

[ 0B97PFmSeherEc®. depiiotstant approach rbamnabl epastdMhbly o

coppRHAdLEB.4 ! n this enbodi ment, a conpound 27 is

converted to conpound 28 by renoval of the benzyl oxy

carlB8Agi pr ottt pirgryroept Lurercdnpdeageont V6f SIS present
coul d be_nodified usin

“hon: . O A
Cothur hoer gk, bes SORTRL R SebliPonkriotismitve man

5 cofpbahdt i3 Bulhene tapHR Y phenyhpbos phaes Wyl buccal Ty,
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ch§§§£iif§Qﬁpwiérgh’implanted reservoir. The term

"parenteral” as used herein includes subcutaneous,
intravenous, intramuscular, intra-articular,
intra-synovial, intrasternal, intrathecal, intrahepatic,
intralesional and intracranial injection or infusion
techniques. Preferably, the compositions are
administered orally or intravenéusly.
[0111] Sterile injectable forms of the compositions of
this invention may be aqueous or oleaginous suspension.
These suspensions may be formulated according to
technigues known in the art using suiltable dispersing or
wetting agents and suspending agents. The sterile
injectable preparation may also be a sterile injectable
solution or suspension in a non-toxic parenterally
acceptable 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 oils are conventionally employed
as a solvent or suspending medium. For this burpose, any
. bland fixed oil may be employed including synthetic mono-
or di—gljcerides. Fatty acids, such aé 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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O 01 DEADI THF [\,0 2. Bac-R2-OH, NN O ArOH N O EDO
HOBt, NVMP, H O Boo OC -> RT DI EA Doo, o 27 28 R2 29
1. NaCH, EtOH 2. PyBOP, DIEA, Ar0; HOH R6 1.

HCl (sat)/EtoAo CH2CI2, NN 2. BocR-OH , R6, OH

B t., NMP Il Oa OV HZNJY'~N. Rs Boo N "O
F%E&ﬁ/é"g%%o 10a Arol, HOH R NO 1 11 OH RePEHURR004/029093
' NR6 1. HCl (sat)/EtOA0 , ,NNR6 o0 110 Ra R3 '0 O
Bo¥SRANIR Rhe2 FDENR/LHOBON2 BIFEAha TRt { MalN1 O~z RaBataPi e

il adfranet 7oeuari dfliEdis GoR rliGbRaskonse Tother

N gomioplR2us88 sh@fh0688tsSchagr Zsdepbehs, @88pans and

alEgﬁggtg%glggg§ggghaégnts or bicavailability enhancers
which are commonly used in the manufacture of
pharmaceutically acceptable solid, liguid, or other
dosage forms may also be used for the purposes of
formulation.
[0112] Dosage levels of between about 0.01 and about
100 mg/kg body weight per day, preferably between about
0.5 and about 75 mg/kg body weight per day of the
protease inhibitor compounds described herein are useful
in a monotherapy for the prevention and treatment of
antiviral, particularly anti-HCV mediated disease.
Typically, the pharmaceutical compositions of this
invention will be administered from about 1 to about 5
times per day or alternatively, as a continuous.infusion.
Such adminiatration can bé 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 wvary depending upon the hogt treated and
the particular mode of administration. A typical
pPreparation will contain from about 5% to about 95%
active compound (w/w). Preferably, such preparations
contain from about 20% to about 80% active compourd. Ag
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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prepare conmpounds of this invention. In schene 7, the
vari abl es are as described herein. [0099] Accordingly,
one enbodi nent of this invention provides a process

for preparing a conmpound of fornmula I, 15 as defined
in a‘é of the enbodi nents herein, conpr|5|ng the step
ofVO PW5035Hy a conpound of forfhla 1 in the WHCT/US2004/029093

2005/035525 49 PCTI US2004/ 029093 presence of a
c onpol el ef e fadrlyulbe tviekent ebpribvideta gohpol rixheofdosage

oL o O e B 0 NAL X BRI, y
wherern: eﬁf 'S an am ne pf gng group a
PSEOIZE‘SI due 'Ih‘e g:mahi@dcepn:@teaseompdmbti@ns deS chiibed

r ot ease

herein,, .or a .of _an \

R on, e ped Ko e SR o G B and

t hecdépRb Iesichies &roemnhbmﬁahhg, 1Buprasect e dde v

amni no- ternlnal ca |n roup; i R11,is a carboxy, ,
protRet iy dr %};} OPésFHﬁ%e’a‘Fl%?xs HWFprotene o
| nhhdi d e dﬁmfaﬂq%@sh%@ BraWhgegi Nedhei s vasi due i s

optionally protected Wth a carboxy term na
PrERERRT G WGP TG URet ARAECRR #RC aCOHRfFIREG I any of

1%@&@&&% % hekekbh. aX mé%ﬁ@smr%aﬁ& | ead ng o
gr oup. woul d be %p preci at ed sk

pr“aﬁ&waﬂdriéraéidedan epr Qﬁﬁﬂaﬁ@@@hﬁ?ﬁ@%@%m& raycazsule
gens J@t edd, S'éﬁUﬁ %gl%lzlhaeaﬂaééégé NALd V€rieq

ment , r oxy
cornstarch When aqueous suspensions are required for

oral use, the active ingredient is combined with
emulsifying and suspending agents. If desired, certain
sweetening, flavoring or coloring agents may also be
added.
[0115] Alternatively, the pharmaceutical compositions
of thig invention may be administered in the form of
gsuppositories 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 réctal temperature and
therefore will melt in the rectum to release the drug.
Such materials include cocoa butter, beeswax and
polyethylene glycdls.
[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 applicatioh for the lower intestinal

tract may be effected in a rectal suppository formulation
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group in formula Il may be converted to a | eaving

group. 20 In such an enbodi nent, X is a nucl eophilic
oxygen which reacts with Il to provide IV. [0101] As
used herein, P1, P3, P4 refer to the residues of an

éﬁ;ﬁ ase i nhibitor as defined in the art
Oggﬁﬁ%ﬁnomn to skilled prattitioners. 25 [d%gngéﬁgnmw3
conmpound of formula IV naé be carried on to a
demsoaRevel Por Al a FuaEebldi Agena ﬁﬁémuéahéda

[ 0 o] j | ary
qﬁ%ﬁékﬁggiggéggge g%%cgha g gggcrl b%eﬁéggplt wi |
H@la@ﬂreC|Ebedtbpabalsapp@mpauNdssofthhi§hanMEGEubmca1

can be .pr.epared accor.di n he ne scri bed
et Sy o R R A o SR
BGHE32004/ 028093t i skatbipenent esudpsngencsal by¥ssolved in
avai l abl e-to one of ordinary skill in the_art. [0104]

BRGt RET TEFBoGPREAETSF t RPETLRAVENEPBNEPPSTREes a

GOMRRSistH-AR 1 6ANBE $HBI B geﬁﬁagngf%hmr%@nhs as
phar maceutically accegtab e salt thereof. According to

ancgiueker bed efsodieAinitnd tonpolmeral ©bknulaghids
@%%g%ﬁgtha a%hi%%“@%t%&&%ﬁh&vegégpgﬁéere§f Log vira

nYsal 8l virus
@mdq@eyeahyieneneppﬂgb&§§eopgtensacympounﬁheemulaifylng

life cycle, and eutjcally acceptable
ke e S e e Tt R
@Embb%1t@@ﬂ§0m6§5b@ffbhm&laﬁ&@nihoﬁ atiecabibi Z8€ibA or
t hese conpgsitions, those salts are preferably

8§FFGESOPF6RP1PHOFB§nPetéVeo?@@ﬁP%e%Eﬁd§uﬁﬂﬁn%%§e§r
kRekudedaaiBNene or more pharmaceutically acceptable

carriers. Suitable carriers include, but are not limited
to, mineral oil, sorbitan monostearate, polysorbate 60,
cetyl esters wax, cetearyl alcohol, 2-octyld§decanol,
benzyi alcohol and water. |

[0119j 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

uges, the pharmaceutical compositions may be formulated

in an .ointment such as petrolatum.
[0120] The pharmaceutical compogitions of this

invention may alsc 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 bioavailability;



10

15

20

25

15 such acid salts are.the foll ow ng: acetate,

adi pate, alginate,  aspartate, benzoate, benzene

sul fonate, bisulfate, butyrate, citrate, canphorate,
canphor sul fonate, cyclopentane- proplonate

di gl uconate, dodecyl sul fate, et hanesul f onat e,

WORAIHBE2520 gl ucohept anoat e, 5l ycer ophosphat ePCT/US2004/029093

hem sul fate, heptanoate, hexanoate, hydrochl oride,
hydr obrom de, hydroi odi de, 2-hydroxyet hanesul f onat e,

g%ﬁéﬁﬁPH%F l%gh%¥gﬁgFtg@ﬂg§L%éﬁ¥gﬁﬁ%0nal FolublllZl%ﬂ

nicotinate, oxa pano
pediippat eng peysitsf.at e, 25 3- phenyl - propi onat e,

[ , I
f;;;agg;gnap'&fa at G%_»Iefe&geaogéa %hax%{é%%h@"ﬂzgl L&k gs@fsalttems

ate and canoate. Base sa
i E@hmdeaaaanfmxnnnailaémlaﬁkarathmstal salts, such as

:gq%ltlé?] and POt asﬁ:lhlé@ %%ggim&lﬂkalﬂl{ée co Eghtg%}xélﬁf this

such™as cal ci um and nma neS|unlsa
\Mﬂﬂveﬁtganl@d&EEmﬂnalQUChomﬁrd$@yﬁkﬁﬁ€¥yEahlﬂ%lr%%ﬂ3§Ent

thyl - d It h
SR GERPRE =T Al e T Aot or T 06T A S0 STHE
basbaudetrBQEraanQO dimgtgd oups mnnpnomedqbaterynagﬁhts,

th h t I hal i d
L
%&grfgggﬂy 'céﬁﬂ$diﬁkylaﬁalgﬁ 1B Q¥hdesaAnd-viral

es; dial kyl 'sulfates, such as dinethyl, di et hyl,

d.alsawws, afdcdi samplibsglirane samepimsicitai ARRaF PYRSVUGSREY
a%t%%gyhnhkewa s aiﬁﬁq'eita&fht%‘dc S;{f&réése%hlmézdﬁés 5

brom des and aral kyl such as benzyl
andihiphsnse hynd BIGmNGed aRBLbikeTY ; ebdpigprs of other

O'éaxa%ltgbhﬁ Ore mtsnersi ble1pr oduct siaentheesby andg

obt ai'ne
polymerase inhibitors; inhibitors of internal ribosome

entry; broad-spectrum viral inhibitors, such as IMPDH

. inhibitors (e.g., compounds of‘Uhited 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 thereocf, and includiﬁg, but not limited to
VX-497, VX-148, and/or VX-944); or combinations of any of
the above. B8See also W. Markland et al., Antimicrobial &

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

6,541,496.
o N 1O
|
O
o NN e |
<o o) H
\
N/ :
VX~497
[o123] The following definitions are used herein (with

trademarks referring to products available as of this

application's filing date) .
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[01071 The conpounds utilized in the conpositions and

nmet hods of this invention may al so be nodified by 10
appendi ng appropriate functionalities to enhance

sel ective biological properties. Such nodifications

are known in the art and include those which increase
BY@RW§NEAPLS penetration i nto a i ven bi ol ogi cal P&FESRA[4/029093
(e.g., blood, lynphatic system central nervous

systen), 15 increase oral availability, increase

lubiljty t | d t b t
a1 18R Soo R SRR (R GG GPCBEY DU G LOFo8E

Phat pRcey] | salilkpaec epbald @hedik epbgpbhatiomy Kdie lusedh,
in these conpositions include, but are not 20 limted

t o™Jion exchangers, alumina, alum num stearate,

| eqgolihsn, seruHvenot Reass Hmras@humaneaseem allifanh,
buf f er _ subst ances c hos hat es, S iC
acPya b S §8§’ﬁ5€'89 CaR tlﬁf’ycggn}d/g eﬁ u%gks) of
satrpraged ve'gﬁmblleihatmyamlmamuar (1slaétas~m 25

el ectrol ytes, such_as protam u fate

hy At BEERT PhoSPhats -/ ﬁo?a@?ﬁﬁﬁ rgﬁghoﬁ?ﬁ S %ataé’jal,llable
sodirgm Tchl Bid:d@cetichea’a) tme coldoaidaless ) i @y, described
magnesjum trisiljcate ' Iﬁ one

ol yvinyl [
cefPuFbs Meaded™ ngﬁg S%IB’ ol f@’%ﬁ;ﬁgne o i 2ee
Soabaméﬁlf%@ml ohyl lﬁﬁbl’n Lﬁmlngobyapbyaiaim,,
waxes 0 ene- ronyl er | ock .pol
poﬁ?@?ﬁ‘ﬁi&é Q}c&r Céﬁ%#@sf at~ ?85? i\ccoI?dlé/nog
a piefiefr ewyenmbodi ment, the conpositions of this

nvention ar e Lormulated f o 0 29050035825, B2on a1 £a-2a

04/0
available Hoffmann-La Roche, Nutley, NJ;

[0128] "Roferon" mean Roferon®, recombinant interferon
alfa-2a avaiiable from Hoffmann-La Roche, Nutley, NJ;
[0129] 1Berefor" means Berefor®, interferon alfa 2
available from Boehringer 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
.1nterferons made by Interferon Sc1ences, and avallable

from Purdue Frederick Co. p CT;

[0133] The term "interferon'" as used herein means a

member of a family of highly homologous species-specific

30 proteins that inhibit viral replication and cellular

proliferation, and modulate immune response, such as
interferon alpha, interferon beta, or interferon gamma.

The Merck Index, entry 5015, Twelfth Edition.



phar maceuti cal adm nistration to a manmal, preferably

a human being. [0110] Such pharnmaceutica

conpositions of the present invention may be

adm nistered orally, parenterally, by, 5 inhalation

spray, topically, rectally, nasally, buccally,

vagivoabdsmssszs via an inplanted rggervoir. The terpoT/US2004/029093
"parenteral " as used herein includes subcutaneous,

| nt rravenpus, ASESAIUES WAlond Rib8d@hbhEUbAMthe present
i ntra-synovial, intrasternal, intrathecal,

i nt FENERREPR; the IHIGHISESI0AS] YahBtehEeBeR aniAdcording to
i nj eabiABr OEmbA USAN 4 efuniy gﬁﬁlcVé&tﬁ{ﬁQHon%ke the

conp05|t|ons are admnistered orall y or
i nt PEREABLSTYVepiphon Jutdtldricse nphpeel ablehd oimeeofetdre 2a.

§°”@95'Eh9n§hégapéﬁﬁf%'d% EﬁEQoHHbe€h§g#§%%§n:1qyentlon

ol eagl nous suspensi on. ese suspen ns nm
f or Bl at eels a@@w:@ﬁlngaltpélat dolipir§aesnkriown im axtts:laa‘ﬁ

uSt BansuLhabl o iSRG Q0 WELLLIG.A0RTLS AN et

suspendi ng agent’s terile IR &c eprepa
mayiavent autnszdaanaqoabuabhe asphmtimnexﬂeron 2a or 2b.

suspen n ar ent er 20 accept abl e
d|IEgn?égraﬁgﬁvenggifbr%%Qa Fe as™ e%% Tt orf Regylated
10, 3abphansdi ot feAnoirg tomezaccernna@tﬁeﬂ@m cheiscal® for the

sol be .e ed are water, Ringer's
sol %??Q%%négl YETSH & sobll%ém chloride solution. In

addi t i on(a)st:muﬂom (fincedfeirba-alghs crw erddranaldy Plough)
enployed %plvent or suspendi ng nedium For
this pur §§1 5¥%nd fixed oil may be enpl oyed
includingzbymthﬂn&n nono- or di-glycerides. Patty

1E)amds &@ I§$50|e'c acid and its glyceride
derivatiV&s Mref8%ful in the preparation
(e) Berofor,
(£) Sumlferon,
(g) Wellferon,
(h) consensus alpha interferon available from Amgen,
20 Inc., Newbury Park, CA, V
(1) Alferon;
(§) Viraferon®;
(k) Infergen®.
[0135] As 1s recognized by skilled practitioners, a
25 protease inhibitor would be preferably administered
orally.. Interferon is not typically administered orally.
Nevertheless, nothipg herein limits the methods or
combinations of this invention to any specifié dosage
" forms or regime. Thus, each component of a combination
30 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. In

one embodiment, any additional agent ig administered as



~n__

of injectables, as are natural pharmaceutically 30
acceptable oils, such as olive oil or castor oil,
especially in their polyoxyethyl ated versions. These
oil solutions or suspensions may al so contain a

[ wogoesdnassrs al cohol dil uent or di spersant, suchp@5yus2004/029093 '

car boxymet hyl cellul ose or $om | ar dispersing agents
whi ch are connnnly WO 2005/ 035525 53 PCT/ US2004/ 029093
used int I ation of pharmaceutically acceptabl e

doskie™ f ﬁBSIlﬁg BAHWFEMEPE MoK laridhes pspERsPONSRhibi tor

QO hef adenMpphyatis atbsidd #otkant sag such %v&‘i’@ﬁaﬁ nyolves
Spans and ot her epul sifying agents or bi oaval 1’ Y
enha nas iR ¢h SHBERRonEYe vRarlific Recunts of each
rrartttfr@rdummemaif p®hasgmeruti 6al tﬂe 3&&%‘&%@' gméﬁxg{:?’of each
qu or other  _dosage fornms nmay al so be use
eqﬂtﬁ%ﬁ%@oﬁ? Forif gerBhnatta2] ABosageheved Sonf

betsdﬂﬂﬂeﬂbguhcﬁl@ﬂorﬁél@ aQ@HEgeé%ﬁQ&t@JfggoQoQi@We' ght
referably bet ween about .5 and about 75

W%&&@Y@F@W%ﬁeﬁww 8¢- ¥ he ﬂﬁ%’{teésﬁllhh@blﬂbrto
coranmmdszdasnid&edzd)erel n are useful in a

therapy for t revention and treatnment of |
ant %B%AI p%??‘?l&%n@ﬁﬁ’y SREPERICVhRddicat sEt ing e ean 15

1oTymm&hﬂoyhodﬁh&tcﬂﬂara@%ﬁeuth@ih&ﬁm' EhQESm%{ @'@sed

20

25

30

i nventi, on{t telﬂaadm ni stered from about about

ti mESOpEr ?139 Bttt EPRBPTURISE %Saleaﬁvth%unsnclude,

i nfrusi ame n&lCﬁr@d@dnn:&Uilﬁt@ﬁf% BepHSeH @fnBron a,

chrogll c.or }?ﬁ q’Hﬂ Iﬂﬁga% The _amunt of ‘active

i nGregrahe Frdis ey PR o Ed i Phovse chirtefgron-

galaépigal 8Bt Ipi‘lﬁd;ti@ﬁna Spé@;}ﬁtdedpiﬁﬁérf@f& W ildna &Rk gy,

e%?ﬁ |n9 uforkégyicag§ta£ Eggéztfaof Pegylated (40-kd)

interferon alpha-2a compared with interferon alpha-2a in
noncirrhotic patients with chronic hepatitis ¢
(Hepatology, 33, pp. 433-438 (2001), consensus 1nterferon'
(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, pPp. 553-559 (1999) ;

interleukinyz (Davig, 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 Hepatitis C.™

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

interleukin 12 (Davis, G.L. et al., "Puture 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 éell



the particul ar node of adm nistration. A typical
preparation will.contain from about 5% to about 95%

active conpound (ww). Preferably, such preparations

25 contain from about 20%to about 80% active

CoppesB@ssses recogni zed by skijlled practiti oneidyus2004/029093
dosages of interferon are typically neasured in |U

(er8 u pdndd ign Iy 0 1 kL] [ U).

[ Oll%ﬁmlavﬁgnt?ﬁvél&r&noén%)ggi t'i oﬁggg? Qt ﬁ#ggﬁ%ne%? (;%ﬂ:‘%o
cofipregenenie onbirnatd isf Ca "c8apdoads ofn foivart aiseaing,

ong I aggj ti ly th ' r_prophylactic -
aacut &2 "oeTh e CoR3R ind aact RESARTEY GRAYL Ghae viral
shewfecheonpries errerdtindosagect ezet svofabet flert akaid/or by

1 , 9 : 0 525 54 PCI/ US2004/ 029093
m%%@%)]?%%e{% a@?bg ]\bﬁgl&v\%e%je%%%ﬁ elgot%)r%%%ojocfnt heffosage
nozmied viradne Miestter ed ntarfionohbesapyofiag mermi {141
T har,maceut.i.cal _conpositions of thjs invention may
bgﬁalf% Fy e rrjibnllccsf"to r é’%p ivf‘irﬁayp%?%ifﬁ/t‘soréﬁ”eﬁ’(%a&mg'
dosagehd oirand MoliudilngNaAbut rans 1 &t 1od esk tv0hra IC PS8 S1s
taaprllc?} S, 3&1}1 ous (s?]llgr%gensi gns or solutions. in the
case ‘ot t SO0 af " UsES €3 Fi ers that are
COMMERly usembnipatindde thaet 68emansgk & HE S@teis of
Lubrti%gtti n gg]en@L sgch as_hmgnesi um stearate, are
al ' %Pg'r P Lddd 422 rbrkr v - doirf nisst rBdti-of Rugsaan
Capgidei e Mn Beebuhidy| ugRiS, 4 Ne] udey lAGtose and

dried , caornstarch. \Wien aqueous sus(fensu ons are .
r SRTIERFOR Fr Aevadelntpet aven vindurpnsdi eht Ingerferon

canpidiechaetdy , epl bl VE8g7andi suspending agents. b iioq
desired, cértain 15 sweetening, flavoring or coloring
ad%ﬁnsgqﬁg}gms§gagged 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
thig invention ipcluding, but not limited to, those
specified in WO 02/18369, which is inborporated 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
rincreasing blood levels of compounds that are inhibited
.by CYP.

[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 thig invention. These CYP inhibitors

include, but are not limited to, ritonavir (WO 94/14436),
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added. [0115] Alternatively, the pharmaceuti cal
conpositions of this invention my be adm nistered in
the formof suppositories for rectal admnistration.
These may be 20 prepared by m xing the agent with a

suitable non-irritating excipient which is sql]
r%%ﬁ&%ﬂ erature but l[iquid t rectal tenperg‘{({ﬁ%ﬁg%émo%
EE efore rrelt the rectumto rel ease the drug.
S

ORFLRT? ?s R SAIECRESR bt PR Y heevRsekd 25
pelyebiydene, §H36M&ﬁh1dﬁ%l%§]th@tP&ﬁﬁ@acfyfé@@ﬂazole,

conpositions of this _invention may al so
A APRRE RN trﬁ)“pﬁ‘{%}zﬁ}ere§é€8P§PWynemh%hu@%%t%fa¢get of

t heak PBMnd NCdudas, 1anRAS 19618698 n&eaphly; Accessi bl e
by topical application, including 30 di seases of the

eFEPT SRRV KK Ostﬁmm@élarvéw@r spavesavhal lophmavir,

Syit 2pl £a £.00] C@_lytfy&ra;ﬂycaw 09%_ 848, rfxgq 14% % f«pagredferred

for each of these areas of organs’
appPi tehilidwsy dred udewed tpneest | rﬂadatocncpmzomy be

oo ot Bel p s BeBarEbetete | (el SR o, a
s@ eyt el avdien f @iorxulpa:erfenrequm@gé Ii;‘,o:tmsartsﬁjemminamr,

s By b [ 8] r to
appﬁgl cati ons.sai—jtst(r%S %ﬁggﬁgcgugﬁml FPorﬁfb(gl %f%r@cﬁ’é%?nﬁé
f orimed atledrdim :a stmlttaliI Statas nenterd cOMed NH0Ig e ted
e, conpanent, Su di ssal ved in , one or

?rgoéaée/ca%* r@rls?at %g?ég?o?%’opﬁ‘r& | TS RRA S i on of
tzk;eplzmqmmm 915I7{|09696ven<ﬂ|m1 93 fudande,. but are not

6&45¥jt(LMé@En%Ea%oglkéaéﬁ 1n§ithe ability of a compound
to inhibit cytochrome P50 monooxygenase activity. are

known (see US 6,037,157 and Yun, et al. Drug Metabolism &

Disposition, vol. 21, pp. 403-407 (1993).

[0143] Upon improvement of 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 symptome have been alleviated to the

desgsired level, treatment should cease. Patients may,

. however, require intermittent treatment on a long-term

basis upon any recurrence of diseasge stptoms.

[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 combinatién, and

the judgment of the treating physician and the severiﬁy
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petrolatum white petrolatum propylene. glycol, 10
pol yoxyet hyl ene, pol yoxypropyl ene conpound,

-emul sifying wax and water. Alternatively, the

pharmaceutical conpositions nay be formulated, in a

swé% skption or creamcontajning the aCt'V%CTstzoo4/029093
conponen S suspended or dissol‘ved in one or

ceut i I table 15 carriers. SU|tabIe
ca% S BHC Jlfd’éarb 8?‘5%8?”@%“5%‘3940 THenérglnt of
Oléctm hirtcardrenest earat a1 spokysond d;%éﬁ%he ‘ria%tr)ﬁllcular
ecano

er cetearyl alcohol, 2-octyl

%ﬁ@ﬁriﬁaﬂﬂﬁﬂmpgﬁddm&P@r he opegees Qﬁﬂﬂﬂ%ﬁmﬂa:audethe
t hes e recewld eakii20oa0MPast i lenss Ty he fior mylat ed
as mcronized suspensions in isotonic, pH adjusted
StETRE e, or, preferably, as solutlons in -
| SPMHIE, Phcadiughgd: st ShbEEe S A mel N h%e%}lt}egygon
wi t hout a preservative such enz
cHIsTViges A methat ferytreéatinpha tmnnem’cZEmJﬁsesedt ftth a
PRAMRC e, Gk <C9TRASE ' Iated in
anoi nt ment such  as pet%o gfhn1 %% ﬂgi g SeTine protease
pH&tadeutiecakesaorpbsert tlonsl bfe thcsle |orfvema| ohruayby
al ster er os i,nhal ati on.
S AT trohg B e, A Al 25017
teﬁ*WﬁRmabiemebmpha@mmomnofhEthtlnﬂeqﬁi@mnaceuéfeﬁébly,

be prepared as _sol.utions

Q{ n%&k%ﬁs giggy%eﬁ%y nd?deﬁﬁfadﬁegthSrtsﬁFFaBI%atlent
Emesxﬁanungvfspm abB@Vpimfenﬂmdmmotemﬁmtfteeaaﬂ%ﬁt may

I oaval NERAN 035525 PCT/ US2004/ 029093
1960 §§§F§3h§?¥§ﬁ%%% q?%é? Corar 951 HBFrTS i e
Oeveirdigr shageafjientiSore preferably, the patient is a

human being.

[0146] In an alternate embodiment, . the methods of this
invention‘additionally'comprise the step of adminisﬁering
to sald patient an anti-viral agent preferably an anti-
HCV agent. Such anti-viral agents include, but are not

limited to, immunomodulatory agents, such as o-, B-, and

yY-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-NS4A inhibitors) ;
-inhibitbrssof 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 Pdatent 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 gingle dosage form comprising
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[0121] Most preferred are pharmaceutical conpositions
formulated for oral admnistration. 5 [0122] in

anot her enbodi nent, the conpositions of this
invention additionally conprise another anti-vira

a referably an anti-HCV_agent. Such antifé‘ﬂfﬁﬁbommws
g&ﬁ?gﬁ/?ﬁgfude but are not |fiited to,

h
TR PerGRE o HguE o BiF GBIz dnd sPnedit lonsh anti-

conpaudsgeand thy&@ﬁh@tlﬁﬁertl'fénta'd:d\i'tﬁ%halagggﬁtg"m?%r be
such, as .ri bavi_rin, amant adi ne, and tel bi vudi nge; er

i NABEGEE SGPhEFRRFRFELIC it dASe SOPRSENNSEE this
Inmmﬂbhﬁﬁ&nandsN§§rH5§éz&ﬂﬁﬂhﬁ&ﬁkﬁhpsaggl@bgﬁrswﬂgreln

other targets in the HCV life cycle, I'nclu
Shel98dss 8O4RA1 P52 poRgHet abe admiTbistersd prhPbi tor stofether

[ n&@&ﬁabrrEQQi@WEngthé%¥$$gf¥ﬁ%n§%%%§E?giﬁbrg c%p%ou%ﬁ of

i nhibitors, such as i nhi bi tor
of tOAFt dBVSRALes- Patent 5, 807, 876, -6, 498, 178,

6, aﬁiéﬁ§5 61Q5§e67§moﬂﬁé914 8& atvghgsé%QQS%t y%%entlon

00/ 56331, and henol i ¢ aci I VAETVes
thé’F@EﬁLdeﬁna A hfa i ¢, pﬂtﬁrttrha@ltmgnat bdologidhd 48@Thstance

VX3 348ngandegL g@h§§4§t et a%agegngnn]Cr%%F%Tl%glEie

above. See also W Nhrk
AnEi-¢Pr aF eﬁ@ﬁwh@ﬁ@mﬁlﬁblqioggﬁal(Qﬁbﬁtaaﬁel Wi a

Pal et mabenti 496y é%g%égaﬂgéwc%mpog&ghon compr}gg£§7

compound of this invention. Such biological substances
include, but are not limited to, blood and components
thereof such as plasma, plateletsg, subpopulations of
blood cells and the like; organs such as kidney, liver,
heart, 1ung, etc, sperm and ova; bone marrow and -
components thereof, and. other fluids to be infused into a
patient such as saline, dextrose, etc. .

[0149] Accozding‘to another embodiment the invention
provides methods of treating materials that may
potentially come into contact with a wvirus charaEterized
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 materiale include,Abutfare~not.1imited~to; surgical
ingtruments 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



[0123] The follow ng definitions are used herein (wth
trademarks referring to products available as of this
application's filing date). WO 2005/ 035525 57

PCT/ US2004/ 029093 101241 "Peg-Intron" neans

PEGH 054 [) pegi nteferon alfa-2b, avallabl
SE& ¢1 i3 rporatlon Keni | wor 8h, NJ; [0125] @%04/029093

nmeans Intron A(r), interferon alfa-2b 5 avail abI e
fr d{ﬁ@@ﬁépnngf@rw@tlmrﬁnw werthe PIoted4.26]This

r |r LSI{()%?:WS?I&%OS%?Q% rﬁg@f{éﬁazgﬁ[ ggégé%%%x am odnepound of
avdisblieveht dam | @F\tﬂi’mdré;(iem iscal g, stppoxt Cm:ﬁ;dv&?aﬁ
; t
Eni e S PEC Rt TN & eMATE pSRt Hnthily S
SCDmggn@E|@motegs@|mm@nnluoﬂditlonsaShébp®@usir$aﬂdwpnotease
betfoﬂ%qg @oRgngg ol e B LAA20 L FR0AsYS JIBANR

asys I nter a’2a aval
I—Iotdmmeasbafﬁomhsalcﬁ\m(ﬂa;d d\li)poﬂ:‘ﬁ [ O2P8ferBafyer atle viral

nmean _Rof er.on rec i nant terfe a

avai i aple pFré?n‘;i%f n&gﬁc % oc?ﬁ‘ {’ﬁg%?] ﬁ\lf?cvz%fiﬁsg“q
" Berefcenseneans Berefor(r), |nterfer on alfa 2

0V lLe from Boehri el.hei Pharmaceutlc I

o A O e L PR an e Gty
pumﬂdee@tbbandtm mwvmngalp&l&@araeieéfm@rﬁem&fg as
Sumi fergn avai |l abl e fr%}T Sum t ono, f$ 0

VeI FRERGHEr FLei FRerf¥rdh alfissenf+ava
Glaxapdékl egnelldskratd@alonBfi batNare not to be construed

as limiting the scope of the invention in any way.

31]
qﬁnthe

15 ' EXAMPLES

[0152] 'H-NMR spectra were recorded at 500 MHz using a

Bruker AMX 500 instrument. Mass spec. samples were

analyzed on a MicroMass ZQ or Quattro II mass

spectrometer operated in single MS mode with electrospray

20 dlonization. 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.

25 01531 Aé used herein, the term “Ri{(min)” or MRTH

refers to the HPLC retention time, in minutes, associlated

with the compound. The HPLC iétention times listed were

obtained from the mass spec. data or using the following

method (Method B):

30 Instrument: Hewlett Packard HP-1050;

Column: ¥YMC Cig (Cat. No. 326289C456) ;

Gradient/Gradient Time: 10-90% CH3CN/H20 over 9 minutes,
then 100% CH.CN for 2 minutes;

Flow Rate: 0.8ml/min;



25 [0132] Alferon(r), a mxture of natural alpha
interferons nmade by Interferon Sciences, and avail abl e
from Purdue Frederick Co., CT; [01331 The term
"interferon” as used herein neans a nenber of a

f am.l i ghl'y honol ogous speci es-specific %%T $2004/029093
pr o é%ﬁ@$$%%t i nhibit viral reﬁ?icat|on and celluﬂér

[ [ d dul ate i esponse, such as
PL&%&%@&%%IQEEE %hgﬂﬁéﬁﬁgF@hggg?QESQM-interferon

gamuas4] The dkewked Ndexqi e iroy égiéctéaeé$&§Ff%H§iﬁékein
WO 2005/0355%5 -5 g PCT/ US2004/ 029093 [0134]
Ac¥BFdPAiGOTB  bReentodidhdhe #PTERe Breseam Piowitd iy,
t heaBeBseE: | CodrdAUAIRAN @RemAEERT 81 08,4 0 Lanather
enmbodi nent, a therapeutic conbination of the present

i ndefititon utilizes natural alpha interferon 2a. ?.CT,.
the therapeutic conbination.Qf,ithg present invention
utilizes natural al pha interfé?on—Qb. I n anot her
enbodi nent, the tB&eRERLiencofbtompdwrd diS t he present
| NYentieBx il by 205 J16£T0LNANL,ALERE: | Dtorf eron 23 ar
2b. T nyet another empodiment,  thethntetrferoh—+sSs
pe§§Ea¥ed- fOratiital mediere8h 2a or 2b. Interferons

i f r LG L O écdmd.~ fr. -
T en i nt e T aranra ana T &Bhe, (Bt gy ey
PegrPhirdfl) (€99 Pegadysimolsh wdy RoéssDred @jls of

Be@ﬁﬁ@fetréﬁ}dfﬂﬂggg%bo%hd )} ¥§éi£§régho °C with an ice

water bath. To this was added previously prepared tert-

butyl N,N'—diisopropyl~imidocarbamate(2) (27ml, 135mmol)

15 wvia a dropping funnel over 30 minutes. After addition
the cooling bath was removed and the reaction stirred at
ambient temperature for 24 hours. The volume of the
reaction was reduced and then diethyl ethef was added
prior to washing with saturated sodium bicarbonate, then

20 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-

25 dicarboxylic acid l-benzyl ester 2-tert-butyl ester 3 as
a colorléss 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).

30 1-(2-{2-Cyclohexyl-2-[(pyrazine-2-carbonyl) -amino] -

acetylamino}—3,3—dimethyl—butyryl)—4~hydroxy—pyrr
olidine-2-carboxylic acid tert-butyl ester (&)

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

of 10% Pd on carbon, then stirred under 1 atmosphere of



(h) consensus al pha interferon avail able from Angen,

20 Inc., Newbury Park, CA (i) Alferon; (j)

Viraferon(r); (k) Infergen(r). [01351 As is

recogni zed by skilled practitioners, a 25 pr ot ease

[ uld be preferably adm ni st ered

I %Q?@‘t@%ﬁwfs not typically ad®i ni stered. oral ?Elr)ﬁs2004/029093
er.t hel ess,, not hi ng_herein #I mts the nethods or

fiﬁ%\??%n%sjd?g thit i1 R0BNt | BRETD Ly IPecithiec raashden

fowefs Showmedide Hipletachyconponant wle aaganbhipaihgn
cor di nagq%o this i nvent| on may be admni ni stered

6&&5?’@? Jesiies, warhi AtGRy iHati Gk &t Wefeof .

[ 0&36ehtroney eodi-neat unbbe RIG 8AS '%Iobgtl% and
interferon are adm ni stered in separate dosage forns.

5| n3MHRR FhBHdSrEY SadydadyPi RS seiacs on into the
adgbnt stessd a@u -2)@105/80355251 1&@&&3%%4/01@%%893@5%

part of a sin e formwith th e protease

i nH"Bi 28t t%rl &FaFBCdoB et for-mmad-s)hi HOBT

| nyensy o4 nl\ﬁ%aa%% BVRLTREBGLLON é)fsnﬁrwﬂ%@un%d tBBied to
speci fic anounts of each conmpound may dependent on

t h8°GpEdimg engmbgRr¥aber deii 5 aphéhléowpzsume i ve.g hedded
10 CORRLNGHIOD. 2 AS, 1LE0QALACH DD Skalx+d &4, Prackil bﬁn-%é

dosages of interferon are typically measure
(esgirredoinr £ Mavsi-onThy reachboutwap L’mumeldonvab) ice and

[ 0337h; Acgerdiniglg.cpd 9@&&&%@@{@%{ A% A4 pen
i mmunonodul at ory agent “or ot vvlse t hat may ‘be Uus
i nextracted with EtOAc. The organic extracts were washed

with saturated sodium bicarbonate, then water, and

15 finally with brine. The organic layer was dried with
sodium sulfate and concentrated in vacuo to give 14.8g of
crude material. Purification was carried out using
chromatography on SiO2,'eiuting with 50% E;OAé — Hexanes.
Concentration of the homogeneous fractions yielded 10:5

20 'grams of 4 as a colorless foam (85%) and used as is in
the next step.
101571 To a mixture of 4 (10.5g, 24.16mmol) in EtOH,
wag added a cataljtic amount of 10% Pd on carbon, then
stirred under 1 atmosphere of hydrogen using a balloon.

25 After 12 hours the reaction was shown to be complete by
tlc, and the catalyst was filﬁered‘and washed with EtOH..
The filtrate was concentrated and dried under high vaéuum
to give the amine as a yellow solid, which was carried on
into the next step. 2Z-Chg-OH (7.7g, 26.6mmols) was

30 disgsolved in NMP and to it wag 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 ag a solution in NMP, and the

reaction was stirred for 2 days. The reaction was poured



conmbi nation with a conpound of this invention include,
but are not limted to, interferon-alph 28 (Intron A,
Schering Pl ough); Rebatron (Schering Pl ough,

In. h-eferon- al pha 2B + Ri bavirin);

p ( jnterferon al pha (Reddy, 15 KR at al.y US2004/029003
" E?%%@é@%s%nd Safety of Pegyl at’ed (40-kd) |nterF eron

al pha-2a conpared with interferon al pha-2a in

noncirrhotic patients with chronic hepatitis C
(HePXEE| 6%y, 2 38 brppe. 4381 4881 (POTE tedonsemsi®Ac. The

I nt e-heron eiﬁﬁ%@tstéie wlsnak .- w1tﬂ£%f@ﬁaﬁydfgcﬂ%%QE?ngégﬁ
Interferon in 20 the Treatenent of Chronic

J. CREPFRETt G REgRittsmates, vaisr . 1206- M@Bll(yzw@ol)t

i nt exfeeon- Tﬂdﬂ&&g&ﬁuc(éﬁﬂ?ﬁ&@nwéb dRaeheyith sodium sulfate
l,tsyrrph bl ast ai.d natural” interferon; interferon

B st e o P o porgt a5 Alheod e Fevem
Typelal:emeth Amtlk:heim@\lud‘eaﬂ ad5i@cid \théy ﬂatshﬁp Bi ol .

Par| 7, 5 (19) 2 (Davis,
(G. L.[bg%gfall . IQJEI%Fut gsle ] o%sg 6t °% 2 g IKE meft EbPE-
Hepabpt #&ded] 'a Sehphwlriss iamolhy ert m/seasem daﬂ:,boﬁp. then

103s%;)_2re§c§-9§%)e0: hnL’Sﬁé BkiD - }(_)%d n us&n.g éguiféoen

tions for the Manag e nt o
18enfhafs 15 hovyer ti s%élQ@ wagp. sh@@@ 14 2o 1999) ete by

i nt erkewdd tk2 (Pavisr Gak- fﬁt&led' a&ﬁ%&gfed%ﬁlcﬁnﬁtor{

for _the Managenent of Hepatit C. emnars in LIV
Di séa§et i ifgatfpvag oaenpepte ig%)andRFib‘av@ rigferahdgh vacuum

co GU@ﬂ:Se tdhiabmend AL &nt BRCASMRIOBBENY  Ofn il¥P6a s
1 {’]T2| T cel,l t%q 2005/ 035525 60 PCT/ U52004/ 029093
t

eSSBS (G FBCR Vi AUCrattie GHEROHES TP eEReRvLe
1%/Bnagedretit. 46k, Hepatindls) Cuds Saﬁmgla;afrsdlihml\/hte&n@ sease,

19, 2R3 £h2 (390, .Lns erfenons may (P orate

11. 7mmols), and cooled_to 0°C using and 1cq bath. To this
mixture was added the previously ﬁrepared amine as a.
solution in NMP, and the reaction was stirred for 2 days.

20 The reaction was poured over ice and brine, and then
extracted with EtOAc. The organic extracts were washed
with 0.5N hydrochloric acid, éaturated sodium
bicarbonate, water, and finally with brine. The organic
extract was dried with sodium sulfate and concentrated in

25 wvacuo to give 5.3g (99%) of 6 as a colorless foam, which
was used as is in the next step.

nyaiiﬁe—z—carboxylic acid ({1-[4~(S—chioro—pyridin—z—

yloxy) -2~ (1~cyclopropylaminooxalyl-butylcarbam

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

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

To a solution of 6 (0.15g, 0.28mmolg) in anhydrous
THF was added triphenylphosphine (0.131g, 0.5mmols), 2-
hydroxy-4-chloro-pyridine (65mgs, 0.5mmolg), and last wag
added the diethyl azodicarboxylate (0.100mL, 1.85mmolsg).
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infections by exerting direct antiviral effects,
and/or by 5 nodifying the i mune response to
infection. The antiviral effects of interferons are
often nediated through inhibition of viral
ds or uncoating, synthesis of viral
transzw'hg]r% of VI ral proteins, %8 and/ or viral a?s%!@ (3’/04/029093
e. ounds hat stinulate th
Sy et aPn MAEarFGFETE | gF GRS HEPRs R ERAB Y or F15 houre
etozaluntllle aBacEXpRr sleneel ind sc&ee;auﬁigngalﬂﬁl N¥SLS, THF
and Cinica I'ication of Novel terferon
I n"&a[fcé?eémvfd FAB r P& ohea &yt Wi n the mateptahygyas
i nﬁ}wiﬁ‘,upblih a8EEABPt ahdl m;ats&gédlauﬁ;% odenbkgost r @nsied
RNA al one or in conbination with tobramycin, and

MRATOL OF3f PRAF ettt ca®s T3agdeY, wiphnprine. The

. |aﬂgmﬁr@@b&c@b@tywa§ddﬂ@d RGO Raise uRr Qﬁﬁf&@iam

I m qui nod" J.. Am Acad. Dermatol., 43 pp
(mentrﬁéfégfﬂd’ﬁ%Vo eh-GifuidroguNde oFrproutyl ester.

| mw&mubatgweg@eﬁW%M%{;d%l%@& t8 the

conbination with a conpound his T nvention

i FRREHG L ChaE i AobY | ‘FJFFF%%%FI%’:O witho§8% ‘Spé@l\ﬁ@mﬁq:etiﬁo
02{ck8369, awhhEBrbsetngos pfglatge@lloﬁ%e' nrhy szsf&&{fl 58

(see, e.g., page 273, lines 9-22 and page
t FFRIE2PBAeK| ieCuuy, B A0 LhThirsSiAverivanrtaian up

al Vakvgaedm t ome£45
e AN 82T, B L0 B Y OEAL OTrR B, e

i ﬁ”ﬁﬁw@ﬂééélfﬁgdlwv‘eb %ﬁrféﬂe“mmatalcgds and/ bhen eamaensadm
Lod kewgls ofy &g)g@ 2308 BABLO! .69 it Al o
di mant of ~t

30 [0141] If an e nvention 1 nvolves
a waCe® phdi bheorbriamy, ¥Rl ithienbEher otbanid nprioves: tes

dried with sodium sulfate and concentrated in vacuo to
glve 4-(5- Chloro ~pyridin-2-yloxy) ~1- (2-{2- cyclohexyl 2-
[ (pyrazine- 2- carbonyl) ~amino] - -acetylamino}-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 wag st1rr§d 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 im 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)~



phar macoki netics of the rel evant NS3/4A protease may
pe . used in a method of this invention. These CYP

i nhi bitors include, but are not limted to, ritonavir
(WD 94/ 14436), WD 2005/ 035525 61 PCT/ US2004/ 029093

ket oconazol e, trol eandonmycin, 4-nethyl pyrazol
0978? AR %?, cl onet hi azol e, C|€i’?et| di ne, i tracoggyg 2004/029093

fl uconazol e, m conazole, fluvoxam ne, fl uoxeti

neiyarzl@@@wl ~wethyhl 1awidy ﬁéana{\%PFﬂgShew.qa.aq;?lror ss foam,
r.epa , r I n | opi

dgﬁhggr as uggéy%%rgﬂs%?ﬁﬂm§§gﬁk ?Eg%d _g? N Tution of

Prléfaer(ﬂ@dlg) CY¥p dnbhbrrowestane Udelsi waﬁa@ﬁi@ed ‘tert-
conazal r

A I R U T

5 f oy .o eafnalilt, opadi thed Ostsearddhiatte drbtarestPapemteroFor ©

_and Qcunent s ted '
P S %’4 Slre%%%%q”%ﬁedﬁée% B@. oblp St hikdre of
ggilm%qcﬁ% t&ﬁdsumfetaaamcbrmitum@ldl safiohsbygnrbonate.

96 and 9614

g fHEY EF’I g <g“%ltjgzorrpoungg(tt%g’géea()\{7]1&11\:}123 frone
&)é&:gDOFHEHTBS? ® g’@o sgsmﬂeﬂxygmasancacetd vinder gpguuknown (see

and Yu et .al.. Dru
10 03 B TV ST s Y L08R REATY o

h”@{@.z/?raemitleig ripat BeBtE’SOA)@n-dIHe}(mJ,eSa gainneshaaceon of
ose of a compoun o it]
thF%ellFR}%?ﬂqul%%%kﬁ ﬂ‘fgrﬁ'ﬁ red, Oz%fggogtggagt 59”59fas @
Sugsestestd }ﬁoatnhe(4desageseai éme(m@mgolxsf of 6). 1—1 'NMR

adm ni stration, th nay e re ction
of (DD < st ofiS- 20 & Fekrele 2 antii:t Reot Nt B
15 CORdbL (@Mmu | A-J &fmi)ned. wbe@ iﬂme, s*yrep(tdqrm{ ksa\mzbeen
al[eviated to the
7.69(g,1H), 7.47-7.40(m,2H), 7.47(4,1H,J=8.75Hz) ,
5.63(s,1H), 5.60-5.50(m,1H), 4.90(m,1H), 4.70(m,1H),
4.11(4,1H,J=11.6Hz), 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),
20 (0.73 (m,2H); LC/MS : RT = 3.6lmin, 4.15min (10-50%
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) -OH

25 (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 rert- butoxide in THF (1.4 L, 140 mmol)
maintaining the intermal temperatﬁre'under 25 °c. After
stirring the solution for 1.5 h at RT, 2,5-Dichloro-

30 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 extractéd with Ethyl Ether
(1 L) to remove excess 2,5-Dichloro-pyridine. The

aqueous layer was then acidified with 1IN HCL (0.8 L) and
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25, desired level, treatnment should cease. Patients
may, however, require intermttent treatnent on F.
| ong-term basis upon any recurrence of disease
synptons. [0144] It should al so be understood that a
specific dosage and treatnent reginen for any

paW?P%OaM’P Yatient 30 will deffend upon a varié PFT/US%OM/O”O%

factors, including the activity of the specific
cenpuantiednphoyieines e thgBLhBbdycc Wt ght2 - Jydner althe
h%@'&plcsf ol 8lerd IR AhegadAl N SEREL 1+491bh R0l The
exc I on rug conbi nation, and the judgnent of the

t Eeayingcehyst ciam dricd e thevasneyivio 2005 ER5535 teped

F’%“?QQ%Q%&Q@& urPJ A @%da@e&' gygeg di S@@%K)@'an%rown

unt active ngre lents Wil also
depénd apOngthJeucpmrrtLatmm@rl descri bed corrpound and the
p‘iaeseB —pyridigh gl didJrapal

AC(G.Gr)dI ng to anot her enbodl ment the inventi on

proyvi.des a geth df yeatl p i nf _ h
a [%élstrags chglr?ac er i gﬁ# by%ta@gfagﬁ %ﬁ@% e% emer%e\%It
praseasé-~2tbat £57mecesseasy dissofied| Lheawyrdeows t he

Rl LTS P g e

| nMerzt—e@nazBpeﬁer abby) (d he et Beds 26f mhdil 5 amﬂ/erit:l:ydn

oo uned 19l Let AP0 SULSLLAG LONS sy ane

Iy era
t hgev |ﬂe&bth6heﬁﬁ.k&ﬁh:@ rwdeduce e fb5 severat ym: her@ef .
Mor e pref erabl [

| R B AaFEOERBGER R  ih & SRULROHE B (TS HLiited
with Ethyl Acetate (2 L) and washed succe851vely with
water two timee 500 mL and Brine 500 mL. The Ethyl
Acetate layer was drled with magnesium sulfate, flltered
and concentrated under reduced pressure to give a brown
0il which was applled to a gilica column with methylene
chloride and eluted with 25% ethyl acetate in hexane to
vield a yellow oil, 181 g, 472.77 mmol, 84% for two
steps. |
Pro (4(R)- 5-Chloro-pyridin-2-yloxy)-allyl ester (17)

[o161] Boc-Pro (4 (R)- 5-Chloro-pyridin-2-yloxy)-allyl
ester (16) (18lg, 427.77 mmol) was treated with cold 0 °C
(440 mlL)- 90:10.Triflourocacetic acid, Methylene Chloride.
The mixture was allowed to come to RT and stirred for 3
h. After 3 h 400 mh Toluene was added to the mixture and
it wag concentrated under reduced pressure to yileld the
crude Triflourcacetic acid salt of (17).

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

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

ester (17) (187g, theor.), the crude triflouroacetic



invention additionally conprise the step of
admnistering to said patient an anti-viral agent
preferably an anti 20 HCV agent. Such anti-viral
agents i nclude, but are not Iimted to,

nmunonpdul atory agents, such as a-, (3-, and
yW?l?@F/f’@P%?ns pegyl at ed deriVAtized interferohca o2004029093
conmpounds, and thynosin; other anti-viral agents, such
as ribavirin and amant adi ne; other inhibitors of
hepatiidt Bs1iC 25 jpropeades @ENS2oNSB G Afi dlwriprand Boc-
NS S i ,0KS | b r t her r |
the Hor POy are: 2 mear oo 1 12 he Sofdy e
i nh‘i%?BtloE%B 39nmm|9ﬂ1) orIéOB’Cof(’/lOnGerFrﬂeﬂ 3R @@Sbhelrerﬂoroymb
br qagdy: ?@@ﬁé rdimowleal TR RFS 1w Gh 188eh '\@%ome to
i nhibitors MPDH 30 i nhi bitors disclosed
- BUniRedngt %Tje%fefdatféﬁt 1g 307 T!}%mxmyﬁénéw%er&cra@eénd

derﬂh\éat:teg@&itﬂa_;e e0f yas QIi1ueeRbiNat I&&%lOKc@M@f(zt he

above. {[}l %% Such additignal agent %
adrfifi ¥eERe g8 ¥ partitht O a P BLEFHF0E ™o
do&a@ewfaaém TOMITRIL, SBﬁ:g'lé/‘@OZOfﬂﬁl OSﬁﬁaZE}tﬁgl Acetate layer
PCT/ US%OO4 9C9193a goé hu a cg?goun% . t hi.s |$venti on
and “&n “addi tTonal*ant s - Vi REESr#Ati vel y the
lOadednnenara’raﬁgiemmd&ayr@iaacﬁd prassiey e geparatietopnf bom
th .1 hi [ N\ 0 | tiple
Qoo SPOLE b bl S0 d bl 0 AR, RALE BLpR B
ad rhdiost de exhdreiloted ovittogefherhyhiadetekef oh | ariamg o
rlgq it b 0Pl GO QIR h Si; NEL Ay CQBBOYNT, Bf g3t RinS1 | MyaNt i on.
In et )anot he{ errbodl rreni the pr esent i nvention
R O 9 = v

pr..z‘i 50 ¢ Y] 2 7
155ub(s19ance 10 I nt ended for adm ni stratl on to a pati ent

co 016§5ng tggc -Tbg-Pro (4(R)- 5-Chloro-pyridin-2-yloxy) -
allyl ester (18) (180g, 362.83 mmol), was treated with
cold 0 °C (330 mlL) 90:10 Trifloufoacetic acid, Méthylene
Chloride. The mixture was allowed t6 come to RT and
20 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 vellow oil to which methylene
chloride (100 mL), ethyl ether (1.5 L) were added
successively. The mixture wag stirred and 4N HCL dioxane
25 was‘addéd_(SO ml) stirring_was‘contipued for 1h and the
crude HCL dipeptide salt wasg filtered and washed with
"cold ethyl ether 0 °C to yield 142.5g, 323.86 mmol 91%.
Boc-Chg-~Thg-Pro (4 (R) - 5-Chloro-pyridin-2-yloxy) -allyl
ester (20)
30 [0164] Thg-Pro (4 (R)- 5-Chloro-pyridin-2-yloxy)-allyl

ester (19) (142.5g, 323.86 mmol) was. coupled to a cooled
0 °C golution of Boc-Chg-0OH (94g, 365.2% mmol), NMM (109
wl, 994.18 mmol), EDC (69g, 361.26 mmol), HOBt (48.77 g,
361.26 mmol) in 400 mL Methylene Chloride. The mixture



step of contacting said biological substance with a,
phar maceutical |l y acceptabl e conposition conprising a
compound of this invention. Such biol ogical substances
ilgcl ﬁde, ]?ut are not limted to, blood and conponents

t hereof such as plasma, platelets, subpopul at.
ofWOBPO(?%ﬁsS@eI |'s and the Iikg; ©F gans suchpag k?’g‘rr]g)@:f’ommzm%
liver, heart, lung, etc; spermand ova; bone_narrow

andas cehperrhtse tImicesP, REnanet Herri3diier (16 he The

' n{nFﬁggré N} Qs doRlleBke8UChhasrsaki g deXt KRS gieheed
20 10149] According to another embodi ment the ,

i nvéhbi BRhyhrivveerds ridt hodanef vereed | iF IRftEMeANs Vit
may sROLENt LAl '%in‘r‘e%”%_o'onh%, CoRbaghc ¥ tdh @ il N Wine 500
characterr zed y a virally encoded serine protease

5 nﬁméssargzeﬂaﬂrhﬂ Pcdtste eprrEs. vahi drird HodTe ognieséym
t of . I.NG 25 _sai r.i i
OB ARG (B, FanBRhEepRLeTaR e Idibed grssure
i ncbudéye bubrewe qidt whileiht wdst appsigediteala silica column
! n%&%ﬁ”ﬁ&%ﬁ fgge gcq{lkncﬁrld% g%]dgel'ﬁlcg&r\ﬁfth gié]%/ee%hy acetate
aprons, —gowns, nasks, eyegl asses, footwear, etc.]); :
| ahar atsaye tosyieilnbrt padedygalownisatie. B0 o 0t3Pés 83
1og| ovei, apeons, 30 gowns, masks, eyegl asses, - footwear,
et B‘.m)o, "bl'ood col |l ecti on apparatuses and materi al s;
andhiopvasi-veo ¢evkcess-Glcroagyshdnhs? -gtent)s,aldh, ester
[0 I n anot her enbodi nent, the conpounds of this
in i on may be used as |l aboratory tools to aid in
t hg 052005/ B35 58 -BrbPEHAUS2( B4 - 02908Boxr ¢ spy aitd ign- 2of

a virally coded _seri praotease hi h
QOI¥&PF<§%§a§ﬂ¥£S?%B%r of &gor)ov(i% i 7Y %O%b%%olﬂn )o%%itsreated
151 Nyartl eplat v athedstooma) sebi: do stppiirdyreanttdet angd,

Methylene Chloride. The mixture was allowed to come to
RT and stirred for 3 h. After 3 h Toluene (200 L) was
added to the mixtﬁre and it was concentrated undexr
reduced pressure to yield a yellow oil to which methylene
20 chloride (200 mh) 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-

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

[01661  Chg-Tbg-Pro (4 (R)~- 5-Chloro-pyridin-2-yloxy)-
allyl ester (21) (669, 101.53 mmol), the crude TFA salt
was coupled to a cooled 0 °C solutidn of Pyrazine-2-
carboxylic acid (13.6g, 109.69 mmol), NMM (44 mL, 400.19

30 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



said solid support with a sanple containing a viral 5
serine protease under conditions that cause said
protease to bind to said solid support; and eluting
said serine protease fromsaid solid support.
Pr etvermbd/gsssashe viral —serine protease isolated
this method is HCV NS3-NS4A protease. 10 [0151]
ord t i S, iventi-o fully . understood,
theg‘l&%l 'F%é\?%gg °S°r eng'dr %t%dvgaggan?égtrf#'g é/%%%ﬁo@s Mg The
setEtlarl Acatrese lewanpves driéefovithenaqeqiose fl fate,

il i I I of _to be construed as
i Tt he i st e EelaieT ot Sh g s b give
EXAVPLES [@52FhikH NYR sppticd vere diace=0ed1atm599+th

' A C%rl%kelrd AVX 50 %)?%tr nt. Miss spec. ‘
sanpl es’ were CTAnAlyred onSa ML r S0P YAugcetgteTin
nesisex@pedia onetley aopelat edllisw sidighe dB e¥0de Wiobhas mmo1,
el egid ospray 20 ioni zation. Sanples were introduced
into the mass spectroneter using flow injection (FlA)

or PyoterOimed -G apftponylbbche-phase-d ofs @)|- BASS18PEC:

P(}’Tr]stzoo4/029093

anal ysi s, _ con ist(?d f acetonitriTe-water m xtrures
i SRy 08a A8 o nodi i er . 28 [0153] As
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theC PLC retention ting, in mnutes, associated w

t he" tOMPOEHE." “Fie “HPLEXY bt 2hty orf t4a%es 2R) st(éd - abge 100.85

obtraid16d Wals0m;itRe 178851 SPLE o s WALRALNG5p )

foll own met hod (Method B): 30 Instrunment: Hew ett

Packard APSEO50E-1E61 MRt hymecidhlogdde -NoTet rakis

326289@46hiy1 phosphine) -palladium (0) catalyst (1.5g, 1.30
mmol) was added followed by pyrrolidine (8.55 mL, 102.44
mmol) . The reaction mixture was stirred at RT for 18 h.
After 18 h the solvent was evaporated. The oil was
dissolved in Ethyl Acetate (2L) and extracted 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] [l-(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)




Gradient /G adient Tine; 10-90% CH3CN H20 over 9

m nutes, then 100% CH3CN for 2 m nutes; Flow Rate:
0.8m /mn; WO 2005/ 035525 65 PCT/ U82004/ 029093

Det ect or Wavel engt h: 215nM and 245nM [0154] Chemi cal

nam ng for selected conpounds herein was acconpl |
usVAgl%®BR&Stani ng program provided by Canbri dggvgg)gygyo%g/omws
Cor porations ChenDraw U traQ, version 5 7.0.1. Exanple
1 [Boepar at i ®Rmincoydrdxg9hedatlytke oaidyrrol i di ne-1

2-di carboxylic acid 1-b I 2- - I

(F VP PG TH el a5 b A T bl B Eaciriny o pieE €6
gb M&Q%Me %EIC: é(*)ii”kﬁﬁ(}?}])-((jdl’@?ﬂ‘béz PodMiplB) - viasCidissolpyed din-

ms_o tetr r of ur d I to Q.C

i EnYARY L6 et G b 2oTo SOhe. RBST adddh previtodby
SW %@@g_@_@ hRbly, lbmj@cy! (dzo.45§', 107.87 mmol) , HOBt (14.45 g,

, N--di i sopropyl -i m docar bamat e 7ml, 13 1), 15 '
vi aloa-aﬁpaﬁp%g ] fﬁva@t@@&ﬁ%ﬁ@éﬁ?’fﬁ? er ”gegi‘%“i’%ﬁﬁre
t hgGogkk gcBatbr wos K enmaved rardut-bews € adh@histddddd the

at anmbient tenperature for 24 hours. The volu f
t hecesud &R0 hade s etiicddand thnERRYT A RS2 ER h&f %?nd

addedyncpr 5QEcEOs VWAST Neh M toh siakdf.at g soekdMoo mn, and
bi car bonate, then 20 0.5M hydrochloric_acid, then

1owatwsterandOf Mhal Bying tH0 BHi-ne TRPhBLBY ahF ot 355 ehaysfayas

drigd mtﬁogggﬁééyﬁrﬁ at\e rARd Gongepthaied ddny@tUated
to give 159 of CTrude material. Material was run

t hriowigr aeplaglopr SEOZarie lifted RFPHT abbywhich was
Etgﬁﬁﬁﬁﬁ%@ggsatgigigg s ROErPHEER) L dhBeclidride and

eluted with 2% Methanol in Ethyl Acetate to yield a pale

15 vyellow foam, 61.5 g, 79.94 mmol, 74%.

Pyrazine-2-carboxylic acid ({1-[4-(5-chloro-pyridin-2-

yloxy) -2~ (1-cyclopropylaminooxalyl-butylcarbam

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

propylcarbamoyl}—cyclohexyl~methy1)—amide (59)

20 [0170] To a 4L roun@ 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 waslstarted to effect a
thick slurry. To this was added Pyrazine-2-carbonyl-Chg-

25 Tbg-Pro (4(R)—5-Chloro—pyriain—2-yloxy)-Nva—hydoxy
;cyclopropylamide'(25),61h5 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
temberaturg to 7 °C. A cooled 7 °C solution

30 Dichloroacetic acid (65.94 mh, 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 slurry was stirred for

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



25 di carboxylic acid 1-benzyl ester 2-tert-butyl ester
3 as acolorless oil 11.Qg (81% 3" H NVMR (CDCLl3, ppm
S7.35 (m 5H, 5.2 (m2H), 4.3 (m2H), 4.65
(m3H),2.35 (m1H), 2.1 (t,1H), 1.35,1.55 (rotoners,
1.45, 9H) . 30 1-(2-{2-Cycl ohexyl 2-[ (pyrazi ne- 2-
I )W%%HO%”ﬁacet yl am no} - 3, 3- di’fet h pERL8Rr02093
| - butyryl)-4-hydroxy-pyrr oI|d|ne 2-carboxylic acid
t eqﬁezbd:ﬂheycﬁ weistteriN 6)cr] 1583 0 MixedwiB)e inm iktts@EHniand the
ed catal yti.c anmoun 10% P carbon, .t hen

st PYRT" %ﬁ&%ﬁ ?F%ﬁﬁﬁ&s&ﬁe?%d ?gttfz £F03559516 gayer was
PCI&0E2004d 0290 93 sHeyid wa ganwaséeng (20 dakt ) oarhroAf tamed?
hours the_react.ion S 0 to,_be co ete by ti

b e 2d Eun et B Tt v s Fimeg it

5 Thﬁae_tmé &1@h sV t G0 eRE t:aaedn@n@lo@éer&ckaﬁm runlEEtleg'h

-vacuymto give the:5 amtge as a yellow solid, whic

WaECEAFPT defF FHEHIR ¢ Feé thngxPakR epe MR g A8 2 éj more

31chaAok 6) Nas. g«ikrs,sgl u@&wm rb;L:LNthaﬂﬂ wa@ 'atbp!\@&daﬂg esl
6. Oy, 31.1mmpl s) 31. I nmol.s), DVAP
(3hGSs 4o BoI GF . HREEOBPE-EEST e TG Liea Witk 505

i cerupt excbatte {10 Hkbsemxt i e1das meded, 0 dhecam, nes . o

as a solution in NVP, and the reaction was stirred

10 f of/ 25 daYs. "ThHe rEdot | 8nMBs (BBG+Ed Sovér LFdE) and-76 1H(s),

15

20

acgdiEi ed(y [ hs Ozﬁﬁmﬁdr 0§hb§ritﬁ(§F' d; {07 phk Qu)ang 45

t hen extract ed with . The organic extracts wer e
washéd) Wiih HatiPat <—:7d OéoéIHdHﬂbv carbdndt &) t Fef3wadtém) .

ang 43 {4na) | Ya Vtéat "!LtP(H)”% 16e1Q(gRNI £, 4 AYRE (RS 4drhed

wi th™ sodi um sul fate and concentrated in vacua 'to gi ve
141Bgmbf 4 chudel fRt-eRi-86. 1BUM fi 2a%7 ob (s a5 ad (sut

USkNBs 11 (m), 1.80 1H(m), 1.70 6H(m), 1.60 2H(m), 1.50

2H(m), 1.25 3H(m), 0.96 12H(m), 0.91 2H(m), 0.72 2H(m) .
A . - Example 3 . ,

[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 = 80L.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




chr omat ogr aphy on Si 2,

Hexanes.

eluting with 50% Et OAc -
Concentration of the honbgeneous fractions

yi el ded 10.5 20 grans of 4 as a colorless foam (86%

and used as i

c a\}v§lz§/(ﬁ%8 S-g?m

s in
24. 1
unt

the n
6mmol )
of 10%

ext step. [0157] To a m xture
in EtoH was added a P
Pd on céar bon, then stlF

Fm&2004l029093

under 1 atmsphere of hydrogen using a balloon. 25
After 12 holrswech@etdid | on WHBSShewn td beRTonp| et e
by tic, and Tfe icatalyst was filtered gnd washegd wth
EtOH.. The |fiPtrjat eAwas| concéhérased ard droed under
hi gh vacuum—tggrve theranin yetHtew-soli-d-
which was carried on info ch6 e&? st ep. %ﬂg-m
(7.7g, 26.6mmulis)| was 30| di ssekwesl7in NVYP andgio] it
was added EDEA{5-tg—26Fols)—HOST (3. 69
26. 6rmol s) a&g cool éd to oC Bagr?@ and |c% WAt ef
bath. To thijlsim Xturg was addggot{ previ gugty
prepared amine-asa solution in NMP_ and the re@action
was stirred|fdf 2 dafis. [The r84a&tidn wag pdufed MO
2005/ 035525 [6 1 sPQT/ Up200@/ 029998 1 HVET TTe,awi—Dr i ne,
and then extracted with Ft OAc. The organi c extrjacts
wer e washed |witth |0. 5N hydrocthﬁ?in aci d, %a2®rated
sodi um bi carbgwatie, water;—ang -y +Ae. The
organi c extnact vas dried wt so lum syl fate"— 5 and
concentrated L8 Vacud to give7d®s.Bg of |5 asorrude
mat eri al , Mn—q?—%e—geedw—%—g—n—s—he—ng*t—st_ep
[0158] To a|solutli onof 5 (5.88 % 76rmml)2ih’ EtjoH,
was added a cat)al ytix anpunt s IDP6 Pd ¢on casdon, then
Stl rred und\ll fn‘{}cph re of hvdrooen usj ng a
bal | oon. 10|A Fer 12%hodrs t h&57€kicti on | was- Fhown to
be conpl ete|by2 A 800.38 2.08
' 23 A 792.30 1.87

24 A 792.30 1.97

25 A 767.67 1.43

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




tlc,, and the catalyst was filtered and washed with
Et 0. The filtrate was concentrated and dried under
hi gh vacuum to give the am ne as an anorphous solid,
whi ch was carried on into the next step.

jne-2-carboxylic 15 acid (1.45g, 11.7mmmol
g¥§§2P§§3°Fh NVP and to it was added EDC (2.2$§?rﬂ}g%w0jw093
11. 7rmol s), HOST (1.34g, 11 . 7Zmmols) —and cooled to OC
using and i CEMPBAMEERPE |t his MM%tUre was adfled [t he
previously prfEpared amine as a solution in NMP | and
the reactioh ®8s |sti®Bred for 23¥edS. 20| The- Feaction
was poured oveggice g@nd joriTe; [y then | extgzctied
with Et CAc. [T 2 crqa%i/c extr;%?{s%were Wasgeédg with
0. SN hydrochl 6pi ¢ acBd, |satur&ft2do&odi um #®Hitarbonate,
wat er, and tH-aathy—wth—pbrire_—Jhe-orgami—c tract
was dried mﬁtﬁgscdiJ%wsulfatesﬁ%g&%oncentrated in 25
vacuo to givesh. 3g (89%| of 67a%.22 col orl esss8 oam
which was Uised ds is 1 n the nextastep. 4.21
Pyrazi ne-2- cagBoXylig acli d (i 7sfdz{5- chljoro-pyridi n-2-
yIoxy)-2-(1-cg§|cprogylqnlnooggiyfobutylcagﬁégw
oyl ) - pyrrol idigge-[r=caroonyt T-#Zgg- 8 et [T 301p
propvl car ba gg)-cycgohexyi-ngggyga-ani e §¢o9] Tp a
sol ution of 67b0.159 O-gsmmotsy jar annydrgus, THE was

added triphcuw1p|u>pginc \u.¢gég,4¢f5unL

hydr oxy- 4- cht-gf o-pytfdin eSS 5 7gnd | ast
§ 3—| The
B

was added the—diethyl—a
\I\:gé’) 3
7, q
§8 ours

reacti on was—<ois

or until the r&adti

THET Wwasef&ndved dim the reaction and then the

mafefh8h MBS Hypersil BDS C18 column 5um, 2.1x50mm Flow
rate: 1.0 ml/min Run time: 2.39 min Solvents: 0-95% MeCN.
Method B: see above.

1.85mmol s).
HPLC.
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taken up in Et CAc, and washed with O 1N NaCH, 0.5N 5
hydrochloric acid, water, and finally with brine. The
organi c extract was dried with sodium sul fate and
concentrated in vacuo to give the crude tert-butyl

WePE03552The tert-butyl estef8 group was hydr dGE/By0¢4429093
the carboxylic acid by treatnent wth 50%

trifluoroacetic 10 acid in dichl oronethane for
YOHE S- Thc solvrent—was—renpved—un
NO ) - SETNSE

1TC IC\_I UIUC [ B - A
wi th EtfOAc.' The aqueous phase
citriclacid, and then extracted wt
resultant organic p
t hen brine, and t
W th sodi um sul f-af
A- (p- Chl oro. pyrd dim
[ (pyrazine-2-c
| - butyrylN-p
colorl e
step. T
was ]
[ .| mol

15 water and
dried
gi ve

S

BTU (0. 15g. 0.47rmmls), DTEA (O
s), and the reaction was stirred for [L.5

hours;Tand—then the—amne 10 {dd—Schoettkogf—et—at—;

25 Chem G

Just us
and J.

Li ebi gs Ann.
Senmple et al.,

pp. 183-202 (1976)
., 2, pp. 2769-2772

(2000)
4- met hy

follomed by

The reaction
was stirred at anbient te perature for 12 hours, and
then was poured over waterdand extractedQEt OAcy The 30

organi ¢ extract sodi um sulfate %nd<;7
Re- 27carfoxyl |

contentrated in v
aci d A

(WL

Cl

o
o

=z




[ (1-{4-(5-chloro-pyridin-2-yloxy)-2-[1-

(cycl opropyl car banoyl - hydr oxy- net hyl ) - but yl car banoyl ] -
pyrrolidi ne-1-carbonyl }-2, 2-di met hyl - propyl car banoyl ).
WD 2005/ 035525 69 PCTI US2004/ 029093

WOREIHIERG| - met hyl ] - anmi de 112 (40nys) as a cA3rYSe4/029093

foam which was used as is in the next step. To a

s utifon of [Ta (40ng) 1 n deebhecepet hane (4mL) was

added|[tert butanol 0.1Inl, gnd Yess- Vartin periodinane
(40nmgs, 5 0.086mmmol ), and Nstirred at anbi ent

1 e reaction was added
i N sodi um t hi osul fate and

tenperature for 6 hours.
lint of a 1:1 m xture of

satur ated sodi um bi carbonage. After 15 mynutes the
reaction was extr ed Wit Et OAc

sol vemt was reno ider vacuu

honngeneous fr ctlo S ylglded 0. 095 grans 59 as a
col or s > 0 28mm|s of . "H NWR
(CDC13 . 1H), 3. 762% 1H), 8.56(s, 1H), 15
(s,2lH), 7.8(d, 1H, 6. 4Hz),
.47(d, 1H, J=8. 75Hz),
4.90(m1H) 4 70(m 1H)

. 7.47-7. 40(m
RQ(‘IJ—'\ '—_\R{'\Qr\ﬂ(m

A AN AN

7
5

4.11(d, 1H J=11. 6Hz) , 4.
2. 25(m1H),2.0(m 1. 90- 1.
(0.73(m2H); LC/ M : FQ’— n, 4.15mn (10-90%
CH3CNf 7mi n); M+ = 767. 3, 765.5. Exanple 2

Al terpative Preparation of /Compound 59 [0159]

Boc- Pro(4(R)- 5-Chl oro-pyrd di n- 2-yl oxy) -

SR89e

O"

2.90(m | H) 2. 60(m | H),
, 1.25-0.8(m 18H), 20

F

%
%,

F
6 H
N
o} N
y \/K ) \\
N N
X N . : o)
| “ '
/ 0]
N

j

e




25 (15a) Boc-Hyp-OH (130
i n anhydrous DMSO (1.6 L)
added I M potassiumtert-

g, 562.16 mml) was dissol ved
and to this solution was
butoxide in THE (1.4 L, 140

mml) naintaining the internal tenperature under 25
w@zod%&%ﬁa stirring the soluytion for 1.5 h a'?cf%szoomz%%
5-Di chl oro 30 pyridine (90.0g, 608.15 mmol) was

__added_aﬁd the reactor—mxtyre—was—stirred—For—18 h
NP BT The mixture was—poured o5 wator (25 1) and
extrgcted wth Ethyl Ethe 1 L) to renpbve excess
2, 5-Di chl oro-pyridi ne. eous | ayer was then
acidiffied with 1IN HCL { nd WO 2005/ 035525 0
PCTI US2004/ 029093 0 times with Ethyl
Acetdgte (2.5 L). The ic layers were conbi ned and
washed with Brine. Acetate wasg dried with
magngsi um sul f at
reduged pressure
mat er|i al . Doc- PrQ L
5- Chllor o- pyri di n- Ny E16) [9160]
Hoc-Bro (4(R Y 5-C | or opyri di n-2- yl oxy) - (15a)
(-21Qg { , i,)n anhydrous\10
acet @ Ltrl e (1.5 1) I i
2,3, 4, , 9, 10- Cct abydr gxpyrimdo [1,2-a] azepine
(DBU)| (013 L, 869.28 rrrrtﬂ\gand allyl  bronide (81.58,
67366—mo)—wereadded sugeessively and—thereaction
m xtyre was stirred for RF. The m xture was
concgntrated, the resui ) was diluted 15 with
Et hyl| Acetate (2 L) and waghed successively with
water two tinmes 500 ni, and/ Brine 500 ni. ;The Ethyl
Acet gte | ayer was I ed WI"Eh magne5| um s§ f at efl
filtgred \q
8 =
0 3;
N
X N :
| “
[/ ° 1
: %
F
F
—
O
% S H
%, N
9 N N\<<7
o N z °
S
N N
X N v o)
| :
[/ ° 1
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and concentrated under reduced pressure to give a

brown oil which was applied to a silica columm wth

net hyl ene 20 chloride and eluted with 25% et hyl

acetate in hexane to yield a yellowoil, 181 g,
wérBoshdssmol , 84% for two sgeps. Pro (4(R)- pCT/us2004/029093

5-Chl oro-pyridin-2-yloxy)-allyl ester (17) [0161]

Boc-Pro (4(R)- 5-Chloro-pyridin-2-yloxy)-allyl 25

ster (16) (1818, 427 77 mml) was treated with cold

00® (440 nl) 90:10_Trifl our oHEBCERTAci d_ Mot hyl ene

Chlorifle. The nmixture was Qwed to cone to RT and
stirred for 3 h. After nL Tol uene was added
to thelm xture and it was \esnCentrated under reduced.
pressufe to yield the 30 Crude,Irlrouroacetlc acid
salt of (17). Boc- Thg Pn;?4(®

5- Chl or o- pyri di n-) Pro
(4¢BR - | 5- Chl or o- p

(1878, [theor.) tF

2005/ 085525 71| PCTI was

coupl e Thg- OH (110g,
475. 56 (99g,

518. 32 18 32 mmol ) in 400 nL

Met hyl tewe was allowed to cone to

5 RTF&

Tha -—pwma st 11 o o
O— <t e Xture—Was

9 oil was diluted with
ashed s:ccessively with 0.5N

concentrated, the resul
Ethyl Acetate (2 L) an
HCL twp tinmes 500 mi,
The Et hyl Acetate | ayer :
sulfate, filtered and 10 copeentrat ed under reduced
pressure to give a brown oi

5,
%, N
a | <7
. N
0 N =E ©
H e}
N N\/K \\
N Y o]
H -
O .

Cl

o
N
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whi ch
chlori
to i
Thg- Pr

whdeh3
362. 83
90: 10

was applied to a sil.ica colum w th nethyl ene

de and eluted with 15% ethyl acetate in hexane
eld a pale yellow foam 180 g, 362.83 nmol, 77%

0 (4(R) - 5=Chl oro-pyridin-2-yloxy)-allyl ester

355 0163] Boc-Tbg-Pro {4(R)- PCT/US2004/029093
ro-pyridin-2-yloxy)- allyl ester (18) (180g,
nmmol ), was treated with cold 0 C (330 L)

Triflouroacetic acid, Methylene Chloride. The

mxd.ur

b was allowed to cone gtoedekuaed 20 stirred for 3

h. Aft
m xt ur
pressu
chl ori
succes
di oxan
for |h
and wa
323386
5-Chl o
Thg- Pr
(19) (
C solu
m., 99

m xt ur
al | owe

g, 36[}

or 3 h Tol uene (200 nig As added to the
e and it was concentrafed_under reduced

re to yield a yell ow oil/ tof whi ch net hyl ene

de (100 nL), ethyl ept (1.5 L) were added
sively. The m xture irred and 4N HCL

e 25 was added (50 stirring was continued
and the crude HCL di/peptide salt was filtered
shed with cold ethyd ether O C toQyield 142.5g,

mol  91% Cho- ro (4(R)- i
ro- pyridi n- axy) -al |yl 0 O\Eaiga]
oxyi-allyl ester

0 (4(R)- 5-'Chl gFo- pyri
142.5g, $23.8p nmmol) waps coufl ed Ba_a cooled O
i o of Boc- Chg- OH (94 365.29 mmol )\, NMM (109
690 361026 Mol ), A(Bt (48. 77

1) mL iMet hyl ene Chl oride. The

{ 05/ 0355258 7 _27 / US2004/ 029093 was
to cone to RT and dStirred for 18 h. The

s,

m Xt ur
dilute
succes

14

b was concentrated, the resFIting oi | was
d with Ethyl Acetate (ZOL;%aﬁd washed
sively with |

o
. %

OO \\

H\/K
N N
X

e

/\
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0.5N HCL two tines
5 inL. The Ethyl Ac
magnesi um sul fate,

500 ni, and water 500 ni, Brine 500
etate layer was dried with
filtered and concentrated under

whi ch was

reduced pressure

to give a brown oi

wepMsioest23 0 a silica columgswi th nethyl ene ebirakk@deo29093

and eluted with 25% et hyl
a pale yellow foam 180 g,

Chg-Tbg-Pro (4(R)-

acetate
362.83 10 mmol

5-Chl oro-pyridin-2-yloxy)-

in hexane to yield
7%

[IRVA
\H

esier

(21)

[0165]

L4LR)

5-Chl g
102. 33
90: 10
m Xt ur
h. Aft
m xt ur

ro-pyridin-2- vy

Trifl ouroacetic
e was allowed t
er 3 h Tol.uene
e and it wa

Boc- Chg- PHEUBFEr

nmol ) was treated

| oxy) (20) (65 g,

: Chl ori de. The
o cong to RT and stirred for 3
(200gpL) was addedyto the
oncenty at ed under

aci d

N

pressure to yiel Il ow i | \to wij_ch yl eneXN/20
chforiide (200 nL) added. t h Wxture was \stirred
and, |ethyl etder .5 L) weré adaded sugcessively and
t he crijude trip de salit ma30filt§FE§ and washed
with co " 40 pel d 66g, 101.53 nmo
98% razijne- 28 car honyl :- Chg- Tbg-Pro (4(R) -
5- Chl gria. 254pyri di n- 29yl oxyy-al l yl ester (22) [0166]
Chg- Thg- PYo (4(R)- 57Chl or ¢--pyridin-2-yloxy)- allyl
ester |(21) (66g, 101.5%3 mmol), the crude TFA salt was
coupled to a cooled_0 ol ution of Pyrazine-2-
carboxylic acid (1§i6g, 1 9 Mol ), NWM (44 ni,
400. 19 30 mml ), EDC (21g 95 mmol ), HOBt (14.85
g, 109.95 nmol) in 500 nt yl ene Chloride. The
m xturle was
%, S H -
16 2, N\q‘

17




allowed to come to RT and stirred for 18 h. The
e was concentrated, the resulting oil was

m xt ur
dilute

d with Ethyl

Acetate (2 L) and washed

successively with 0.5N HCL WD 2005/ 035525 73

WQRIpFfS5%04/ 029093 two tinE4 500 mi, and wafE&FUEHEYHP
Brine 500 niL. The Ethyl Acetate |ayer was dried with
magnesi um sul fate, filtered and concentrated under
reflucedpressureto g Ve  a W QEL Wi th—was—apptied
to—a sirtica ctotumwth 5 petRylene chtoride—and
el utedf with 45% et hyl acet/a Fhexane to yield a
pal e yel |l ow foam 64.66 g, /85 nmol, 99%
Pyrazine-2- carbonyl -Chg-7bg-Pro (4(R) - 5-Chloro-
pyridin-2-yloxy)-0OH (23) ) [01677 Pyrazj ne- 2, .
car bonyl - Chg- Tbg-Pra_(4(Rf=_5- N
Chl or o- pyri di n- 2- )-al | 22), (64669
106885 mmol) wa sol vedin hydr ous \m xture
(250 niL) 50 Aceyonitril eN'Met hyl ene2Chl ofi de.
Tetrakl s ' oswhine - pal badi um (9) catal yst
(1. 5q, X - deedxfol | owned by \pyrrolidine
(8.55 L, . TBe reaction mxture was
stirrediat R 18 R. er 18 h the sol vent was
evaporjatetl. The oil was " dissolved in Ethyl Acetate
(2L) and extracted with 10% c acid (2SO0 m.) two
times,| Brine (250 nL). The 2Q Acetate | ayer was
dried wi th magnesi um sul f at e, tered and

concentrat ed under

reduced pressure to give a pale

=

o8

yel | ow solid 58.58, 97.32 N 96%
3-Anino-2-hydroxy-hexanoin/ y cycl opropyl am de (24)
[0168]| [ 1- (Cycl opr opyl car ba - hydr oxy- net hyl)
19 % K 0
j\\{ N
0 N ] éa ° .
Nj)l\ lh4'\/& ’ \\
[\ N < o}
| :
>
- . o/// - 0 ’ HA‘
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25 butyl]-carbam c acid benzyl ester (48g, 149.82

mol ) was dissolved in Methanol (1L) and degassed

with nitrogen for five mnutes, palladium 10 w. ‘%

on activated carbon (2.5 g) was added, hydro%
WOR0Fded for 18 h. After8518 h the hydrog&f GE%OO‘*/O”O%

renoved and the reaction was 30 degassed with nitrogen

dled fijltered the resulting $ttrtette was evapor at ed

and dried under high vacuymto give a white solid
26.9 p, 144.42 mol 97% o Pyrazi ne-2- carbonyl -Chg-Tb
-Pro (4(R)- 5-Chl oro- pyris'- 2 yl oxy) - Nva- h dozy

cycl opropyl am de (25) WO
PCT/ US2004/ 029093 [0169]
acid cycl opropyl am de (24) \28g/ 107. 37 mmol, was
couplled to Pyrazine-2-carBonyl - Chg- Tbg-Pro (4(R)-

5- Chlloro-pyridin- 2-yl oxy)30H (23) 58.5¢,%97. 33 mol,
NMM ([11.76 mL, 5 96 ot EDC (20. 45 %Nk<7
mol )|, HOBt (14. ¢4 '

Met hyl ene Chl ori de stigred Yor 18 h.
The mi xture S Cco esul%ing oil was

0- 2--hydr oxy- hexanoi ¢

di lutled with Bt hyl Acetﬁje (2 L) and mashe
succe \% ' X OXtg nes 500 ni,\ and 10
wat er| {500 Brlne 500 nL The Ethyl Acetate |ayer

was Le i th magnesiu |fate, filtered and
concgntr¥ted under redu%tiuBTessure to give a brown

ol which was applied®Xo g silica colum W Th

nmet hyll. ene chloride and etuted with 2% Met hanol in
Et hyl} Acetate to yield-a pale 15 yellow foam 61.5 g,
79.94 mmol, 74% Pyrazine ar boxylic acid

({1-[|4- (5-chl bro-pyridin-&

yl oxy)-2-(. 1-cycl opr opyl am\nad alyi-butylcarbam

' O///,‘ : [e] “ ]
22 "'
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N
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oyl )-pyrrolidine-I|-carbonyl]-2,2-dinethyl -

propyl car banoyl | - cycl ohexyl - net hyl ) -am de (59) 20

[0170] To a 411 round bottom equi pped with an overhead
stirrer a thernocouple and an active nitrogen inl et
W@ 2005/83$88d EDC (229. Og, 151883 nmmol ), f ol | weBCH{jS2004/029093
anhydrous Ethyl Acetatel230 ni, Stirring was started
to effect a thick slurry. To this was added

P)Ndazi e=2= L..aﬂJUllyl UIg 25- Ts.ﬁtuc[tﬁre

4( )- —€htoro- Pyl rdrm=2= yl UOXYy)=1T\Wd- hYUUAy

cycl opropyl am de (25). 59, 79.94 mol, dissolved
Et hyl | Acetate (250 nL) t en_anhydrous DVBO (460 nL)
was added. A cooling b
I nt ernal tenperatureg\g cooled 7 C solution 30
Di chl of oacetic acid (65. 94 787.20. mmol ) in Ethyl
Acetatp (100 nlL) was added/such that the interna

t enper pt ure was mai nt ai ned, bet ween 12 arf§l 25 6. ~The
cooting bath renpvéd™and t hi d
for 1) h. A cooli
was WO 2005/0355 2" PCT/
IN HCL| (1, 230 | [
bet ween 1k_and

gquefched with

mai ntlai ni ny t he®_t enperat ure
'\SLQAQ§ yer @;E\ separ at ed
200ynL) “Phree tines bri ne

and wasfied W | 7 ,

(200 m Agetate layer was dried with 5
magnes ' nd concentrated under
r educel i of not

nore .than 40 Cto givE'é brown oil which was applied
toa psilica colum wth ene chloride and el uted
with 90% Ethyl Acetate i zne \9 yield a pale :
yellow foam 44.0 10 g, 57N 720. H NNR (CDC13)
9.39 1H(s), 8.76 1H(s),

%
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8.55 1H(s), 8.22 1H(d), 8.08 1H(s), 7.47 1H(NH), 7.45
1H(d) 7.35 1H(NH), 7.01 1H(-H), 6.49 1H(d), 5.63
1H(n), 5.53 1H(n), 4.88 1H(m), 4.70 1H(d), 4.67
1H(m, 4.11 1H(m), 4.01 1H(m), 2.86 1H(m), 2.57

wd bomiss. 25 1H (m), 15 1.9671H(n), 1.80 1H(P§T/UL2074029093
6H(m, 1.60 2H(M, 1.50 2Hm, 1.25 3HM, 0.96

D

1%! I(.rdn :u_ Ln\ny, 072 Ln\gg ctgsanpte—3 lvuJ.J

Cofrpathads—t="72—and—74-76have UUCII ptrepared
substjantially as descri bed hel i Ng. Anal ytical data for
20 these conpounds were consistent with the discl osed
"strudtures of the conpound urther selected data is
proviided bel ow. LC Mass Spectrometry Data LC Mass
Spectironetry Data Cnpd SS+ RT no. 1A
.801.181 1.54 2 A 800.83 1. 3 A800.51 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 1491 WO 2005/ 03555 76§

P/ U52004/ 02909 d Met’
816. 26 2.07
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10 A 768.28 1.99 11 A 868.27 2.18 12 A 800.26 2.16

13 A 800.17 2.03 14 A 816.14 2.07 15 A 808.16 2.17

16 A 816.12 2.25 17 A 808.41 2.09_ 18 A 750.39 1.97

19 A 808.40 2.17 20 A 766.34 1.99 21 A 762.43 1.94
WIP2085/BHE2S38 2. 08 23 A 792.8D0 1.87 24 A 792PQUUI2004029093
25 A 767.67 1.43 26 A 778.00 1.48 27 A

(M+Na+)/824.58 1.48 28 A (M+Na+)/832.65 1.46 29 A
(T&ﬁg‘)\ia?/ DNaE 824 ul +51+—3t+A

(W Na¥) 78 32 A (WNa+) 7 774 63—139—33A

| MeNa+ /800 62 1.
3.86 53 B 800. 10 54 B 768 04 (13 7
o}
- | \\57
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=
28 N
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H
0 N H
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55 B 768.90 4.51 56 B 766.80 4.61 57 B 778.40 3.98
WD 2005/ 0355257 7 PCTI US2004/ 029093 Cnpd Met hod MASS
+ RT no. 58 B 733.40 3.71 59 B 767.30 4.02 60 B
852.90 4.70 61 B 818.40 4.21 62 B 767.22 1.68 63 B
wWoO/fhe5/@39524. 21 66 B 766. 30 4326 67 B 851. 30 BCHBS206328)93
768.30 4.10 69 B 789.90 3.94 70 B 978.00 4.14 71 B
B
R

844.40 2.50 72 797.14 4. 77 74 A 802.62 1.52 75 B
768.30 5.20 76 B 766.30 5.02 RT - retention tine

{rate: 0 i /ni i: .3 m'solvents: 0- 95%
Mc ON. above. 5 WO 2005/ 0355Q5 78

A T
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No. Structure F/ OF1 00 NMNM N NNHVIuU ~ N
HOOOO NCd./ \ QO ON 2H~J Nv ON%ONMN N
N~NOO OCH NCO Od O ~~ H N~ 3Noo rQNOO
CN 0 \/ \
WO 2005/035525 90 PCT/US2004/029093
No. Structure
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WO 2005/ 035525 79 PCT/ US2004/ 029093 No. “Structure O
"./0 1yl~~\{1/H N 49 N OONN\ O/ ,\0O HO cl

OON ONO HO CNNNF/ \' FF//I0 6 N /JIN\
0 (LN HNN\v 'O 0 ‘
WO 2005/035525 91 PCT/US2004/029093
No. Structure
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/1\ WD 2005/ 035525 83 PCT/.1JS2004/ 029093 No.
Structure FFNO ONN TOOH\W ~\ OFO N 11
ON\ONNOHO FF\VF9 [/ N N am( OO0 "10

C N WO 2005/ 035525 81 PCT/ US2004/ 029093 _ No.
%0%‘{36?28 E PCT/US2004/029093

" No. Structure
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O N H OGF\ FO OH. ICN\~ NV OOON N N
O N\ TO CN OW 2005/035525 83 PCT/ US2004/ 029093
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Example 4
HCV Replicon Cell Assay Protocol
[0172] Celle containing hepatitis C virus (HCV)

replicon were maintained in DMEM containing 10% fetal

10

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
wag 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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[0174] On day 2, compounds (in 100% DMSO) were
gserially 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 thé replicon cell monolayer was
removed, and then media B containing various
concentrations of compounds was added. Media B without
any compound was 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 éBS 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) was
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
wag extracted accofding the instruction of manufacturer
with modification to improve extraction efficiency and
consistency. Pinally, total cellular RNA, including HCV
replicon RNA, was eluted and stored at -80°C until
further processing;

[0o178] 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 faillure was

flagged and rejected based on the level of BVDV RNA in
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each well. The level of HCV RNA in each well was
calculated according to a standard curve run in the same
PCR plate. The percentage of inhibition or decrease of
HCV RNA level due to compound treatment was calculated
using the DMSO or no compound control as 0% of
inhibition. The IC50 (concentration at which 50%
inhibition of HCV RNA level is observed) was calculated
from the titration curve of any given compound.

Example 5
HCV Ki Asgay Protocol

[0179] HPLC Microbore method for separation of 5AB

substrate and products

Substrate:
th-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. Thies was
"stored in aligquots at -20 C.

[0181]  Buffer: 50 wM HEPES, pH 7.8; 20% glycerol; 100
mM NaCl
[0182] ' Total assay volume was iOO LL
X1 conc. in
(L) 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 5AB 20 25 uM
(initiate)
[0183] The buffer, KK4A, DTT, and tNS3 were combined;

distributed 78 pL each into wells of 96 well plate. This

was incubated at 30 C for ~5-10 min.
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[0184] | 2.5 pL of appropriate concentration of test
compound was dissolved in DMSO (DMSO only for control)
and added to each well. This was incubated at room
temperature for 15 min.
[0185] Initiated reaction by addition of 20 pL of 250
pM 5AB substrate (25 uM concentration is equivalent or |
glightly lower than the Km for 5AR).

Incubated for 20 min at 30 C.

Terminated reaction by addition of 25 uL of 10% TFA

Transferred 120 pL aliquots to HPLC vials
[0186] Separated SMSY product from substrate and KK4A
by the following method: '

Micrcobore separation method:

Instrumentation: Agilent 1100

Degasser GL322A

Binary pump Gl312A

Autosampler G1313A _

Column thermostated chamber Gl316A

Diode array detector GL315A

Column:

Phenomenex Jupiter; 5 micron Cl8; 300 angstroms; 150x2
mm; P/O 00F-4053-B0

Column thermostat: 40 C

Injection volume: 100 uL

Scolvent 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
1.3 100 0.2 400
16 100 0.2 400
17 5 0.2 400
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Stop time: 17 min
Post-run time: 10 min.
[0187] Compounds of this invention have been tested in

either the Example 4 and/or the Example 5 assays and have
been shown to have HCV NS3-NS4A protease inhibition
activity. Certain preférred compounds of this invention
have comparable cell (Example 4) and enzymology (Example
5) data. Compounds 2, 7, 12, 13, 14, 18, 22, 24, 26, 34,
45, 50, 53, 54, 55, 57, 59, 61, 65, and 66, have
comparable cell and enzyme data. More preferred compounds
are 24, 45, 53, 54, 59, and 61 having comparable enzyme
and cell data and both types of data falling within
Categoxry A.

[0188] Compounds of this invention were tested
acco;ding 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, 56, 58, 59,
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.

Categoxry C: 6, 9, 11, 17, 21, 27, 28, 29, 47 74, 75, and
76.

{01897 . Compounds of this invention were tested
according to Example 4 (cell) and found to have IC50
values of <0.5 pM (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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[0190] While we have described a number of embodiments
of this invention, it is apparent that our basic examples
may be altered to provide other embodiments which utilize
the compounds and methods of this invention. Therefore,
it will be appreciated that the scope of this invention is
to be defined by the appended claims rather than by the
specific embodiments that have been represented by way of
example above. All cited documents are incorporated

herein by reference.
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o I NN HH 0 Oa O Exanple 4 HCV Replicon Cell
Assay Protocol [0172] Cells containing hepatitis C
virus (HCV) 5 replicon were maintained i n DVEM LLOYD WISE
contai ning 10%fetal bovine serum (PBS), 0.25 ng per
m of (418, with appropriate supplenents (nedia A).
[0173] on day 1, replicon celt1fonol ayer was treated
with a trypsin: EDTA m xture, renoved, and then nedia A
10 was diluted into a finakCLédM8entrati on of 100, 000
cells per M wit. 10,000 cells in 100 ul were plated
into each well of a 96-well tissue culture plate, and
cul tured Hvwempoghtl pA Botmslsue:cul ture i ncubator at
37C. WD 2005/ 035525 107 PCTI US20041029093

O/Ar4
R
2 R¥
o9 R '
T- N\rJ\N/LW/N N
Y 1 | ><W
0] R H O 0 R3¥ 'R

I

"wherein:

Ar is a 5- to l0-membered aromatic ring having up to 4
heteroatoms selected from O, S, N(H), SO, and 8O0,
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-C10)-cycloalkyl- or —-cycloalkenyl]-(Cl-Cl2)-
aliphatic-,
(C6-C10) -~aryl-(Cl-Cl2)aliphatic-,
(C6-C10) -heteroaryl-(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, SO,
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 (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
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[0174] On day 2, compounds (in 100% DVSO were
serially diluted into DVEM contai ni ng 2% FBS, 0.5%
DMSO, with appropriate supplenents (nedia B). The
final concentration of DVBO was maintained at 0.5% --OYDWISE
throughout 5 the dilution series. [0175] Media on the
replicon cell nonol ayer was renoved, and then nedia B

cont ai ni ng vari ous concentrattbns of compounds was

added. Media B without any conpound was added to

ot heptwehdslussuistdémpedndl il wortts 3 subsoizepncel | s

wer e._ | i 0 or. 0,.5% DMSO in nedia B
forgﬂggﬁgﬁgésr@?l astetllleéciggg gg tu'ﬂr:'e CI)I?]CUbatOI‘ at 37C. At

the aeddRbf tbbet W8 houith itheub&binohe vhiechediey amssbound is

rempved, . an repli ol

15 Bnde ETh PRCTA Siorele it 1T 300 o (ol o SRR
ext satecoad £f@®d 7] NGul bur 80pl @ sSui; t Rheredt ethe ring has
replicon cell nnol ayers-were.thawed nd.a fixed._.
CoURL S8t aRGTHe AL T HIE e RS T
Diarrhea Virus (BVDV) was 20 added to cells in each
el bndRNA extr acdémendeaagent s (such as reagents from
Rl\le?ls& kits) were added to the cells imediately to
avol'd“d8gradati on of RNA. Total RNA was extracted
accqrdi-og2} heligmsidiket i on of manufacturer with

nodi fication to inprove extraction efficiency and 25
consiSt Bned  CEF A ,?L't 8Fal'c¥§%i£‘? §FRNA, i ncl udi ng
HCV (crepl b comy RNA1MAS (eluted) aarhsioried at - 80. C
until further processing. [0178] A Tagnan real -tine

RT- PER GLahi# ¥y at i on assay

(C3-C10) -heterocyclyl-; or

(C5-C10) -hetercaryl-;

wherein up to two aliphatic carbon atoms in R* and R*
may be replaced by a heterocatom selected from O, N, S,
SO, and SO0,;

wherein each of R* and R* is independently and
optionally substituted with up to 3 substituents
independently selected from J;

W is
o) Re
N\
Re
o

wherein in the W, the NR°R® is:
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was set up with two sets of specific prinmers and
probe. 30 One was for HCV and the other was for BVDV.
Total RNA extractants fromtreated HCV replicon cells
was added to the PCR reactions for quantification of
both HCV and BVDV RNA in the sanme PCR well.
Experinmental failure was flagged and rejected based
on the level of BVDV RNA in 005/ 035525 108

PCT/ US2004/ 029093 each well. The level of HCV RNA in
each vveéh was calcul gfed, accor dijng g, standard cl
curve ref\in theape\PIR pl at&N-T g cent agel-of

i nhi bition\0or 'decrease of HCV RNA/Ile due to

conpound treatnment was cal cul ated 5 using the DVSO or

no conpound control as 0% of _inhibition. The |ICE

(concentyr atirem\atc; whi chH 50% Fbi ti opHof HE
| evel &8 ed) wast & ed ron —
curve of anygiven conpound. Exanple 5 10 :
Assay Protocol [0179] HPLC M crobore nethod for
separation of 5AB substrate and products Substrate:
NH2-°G u- Asp- Val - Val - (al pha) Abu- Cys- Ser - Met - Ser - Tyr -
COON-15c1 L8011 phagtieck sol ution of 20 mM 5AB (or
concentration of your choice) was made in DMSO w

0. 2MFBTFL0 TS \Was stored in.aliquots at -20 C.

[ 0184} - BUS f €1:4150 AMHEPES: okt 7. 8;  20% gl ycerol ; 100
nm NaCl 20 [01I82] Total assay volunme was 100 L xi
condC5r@L0) heterocaryl-, or

(C5-C10) heteroaryl- (Cl1-C12) -aliphatic-;

LLOYD WISE

wherein each T is optionally substituted with up to 3

J substituents;

J is halogen, -OR', -NO,, -CN, -CF;, -OCF3;, -R', oxoO,

thioxo, 1,2-methylenedioxy, 1,2-ethylenedioxy, =N(R'),

=N(OR'"), -N(R'),, -SR', -SOR', -SOsR', -8SO,N(R'),, -SOsR',
-C(O)R'", -C(O)C(O)R', -C(O)CH,C(O)R', -C(S)R', -C(S)OR',
-C(O)OR', -C(O)C(O)OR', -C(O)C(O)N(R'),, -OC(O)R',

~-C(O)N(R")2, -OC(O)N(R'),, -C(S)N(R'")z, -(CHz)o-2NHC(O)R',

~N(R")N(R'")COR', -N(R')N(R')C(O)OR', -N(R')N(R')CON(R')g,
-N(R')SOR'", -N(R')SO,N(R'")z, -N(R')C(O)OR', -N(R')C(O)R',
-N(R")C(S)R', -N(R')C(O)N(R')z, -N(R')C(S)N(R')2,

-N(COR'")COR', -N(OR")R', —C(:NH)N(R')Q, -C(O)N(OR')R',
-C(=NOR')R', -OP(0) (OR")3, -P(O)(R")z, -P(O) (OR')z, or
-P(0) (H) (OR'") ;
R' is:
hydrogen-,

(Cl1-C12)-aliphatic-,
(C3-C10) -cycloalkyl- or -cycloalkenyl-,
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(aL) assay Buffer 86.5 see above S nM KK4A 0.5 25 W
1 MDTT 0.5 5 mm DMSO or inhibitor 2.5 2.5%v/v 50
MtNS3 0.05 25 nM 250 pM5AB 20 25 /2M (initiate)
[0183] The buffer, KK4A, DIT, and tNS3 were conbi ned;
distributed 78 /.LL each into wells of 96 well plate.
This was incubated at 30 C for_-5-10 mn. WO

2005/ 035525 105 PCT/ US2004/ 029693 [0184] 2.5 .L of
appropriate concentration of test conmpound was

di ssol ved (£~ ODMBO (RDNBO1smLy of or cxohaldionyddd (&ddéd2t o
each ([ I.S was incubated at room tenperature for
15 m \r%ell%)h[%?%] Initiated reaction by addition of 20
L of 250(CpMBAB amist,rate (25 [zM concentration is
equi val ent, .0 i ght Iyl h  Km for 5AB).

I ncubat egk?oél(ﬁ% ‘—irrll(%}r;L a(%é138:\ﬁ%$ aﬁrle‘?}rqﬁ%{; e€d, reaction by
addi ti on (08-280 L- ot @y EEAL-10 Transferred 120 pL

aliquots 1o Cvials [0186] Separated Y product
from subé%?a{;g&)an}betﬁfféycéyﬁt ﬁgje'f gi[?)oa\?mldlﬁgl%tchéd:

M cr obor écsepad atharereidydd: obknstrunentation: Agil ent
1100 15 Pedassrln diaatyi- (c1-c12) -aliphatic-;

wherein R' is optionally substituted with up to 3 J

LLOYD WISE

groups;

wherein two R' groups bound to the same atom form a 3-
to l0-membered aromatic or non-aromatic ring having up
to 3 heteroatoms independently selected from N, O, S,

80, or S80;, wherein said ring is optionally fused to a
(C6-C10)aryl, (C5-Cl0)heterocaryl, (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:

_Ar
R4
H O R? R*
o L
P W
0 R H O R¥R¥

wherein:

n is 0 or 1;

Ar is a 5- to l0-membered aromatic ring having up to 4
heteroatoms selected from O, S, N(H), SO, and 80,,
wherein 1 to 3 ring atoms are optionally and
independently substituted with J;

R' and R? are independently:

(C1l-C12) -aliphatic-,
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Bi nary punp G1312A Autosanpl er GL313A Col um

t hernost ated chanber G1316A D ode array detector
GL315A 20 Col unm: Phenonenex Jupiter; 5 mcron C18;
300 angstrons; 150x2 mm P/ 0 OOF-4053-BO Col um
thernostat: 40 C Injection volunme: 100 pL 25 Sol vent
A = HPLC grade water + 0.1% TFA Sol vent B =. HPLC
grade. acetonitrile +. 0. 1% TFALS Ti me 98 Fl ow Max (mn)
Zm/mn) press. 05 0.2 400 12 60 0.2 400 13 100
0.2 (43@601% 49Ol 1XxyAG0 OM?CBCDO@M@Q/JWD 2005/ 035525

110 / 0 S Post
ti rre H§8P é%cg%%% clorr%gﬁn ﬁ% I{spllrjnv((%ﬁltl ons]have

beenltlesaedcrn ei ther the Exanpl e 4 and/or the

NS5 REAABY of ke i o) EFSREBeT YA Ly, Cortain

pr ef eﬁrédoteh@tmmisf}df— (tchi- Qllz heeiphanic-have conparabl e

cel | a 4)  an y4 0 e 5 fa,
Con'pour'fﬁ(sr%lrl p)f 5‘] %{ ﬁ‘%y B(Z%Xonzn%lcoﬁﬁ l%%@ 25, R” may
50, be3repllachdd, b}57a, @,erﬁﬂatoﬁSseh@miteﬁB frdoave®, N, NH, S,

S0, or 80, in a chemically stable arrangement;

LLOYD WISE

wherein each of R' and R® is independently and

optionally substituted at each substitutable position
with up to 3 substituents independently selected from J;

R’ and R’ are independently hydrogen or (C1l-Cl12)-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
selected from N, NH, O, SO, and S0O,; wherein the ring has

up to 2 substituents selected independently from J;

R* and R* are independently:
hydrogen-,
(C1-C12) -aliphatic-,

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

)
(C3-C10) -cycloalkyl- (C1-Cl1l2) -aliphatic-,
(C6-C10) -aryl-,

(C3-C10) -heterocyclyl-; or

(C5-C10) ~heterocaryl-;
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15

20

10 conparable cell and enzyne data. More preferred

conpounds are 24, 45, 53, 54, 59, and 61 having

conpar abl e enzyme and cell data and both types of LLOYD WISE
data falling within Category A [0188] Conpounds of

this invention were tested 15 according to Exanple 5

(enzynme) and found to have Ki__values of <0.1 M

(Category A); 0.1-0.3 pM (Categbry 2); and >0.3 M

(Category C) as follows. Category A: 15, 19, 20, 24, .

32 357he3®in37p 88, t89, aldiphatdr mzbomsatdms U, R46nd R*

09, "L BT BT, Sy e e g e s oot

16, 808, an@250:23, 25, 30, 31, 33, 26, 34, 48, 50, 55,

57, 6 7 d, _anda.’7 t r ...6,.9, 11,
17, 2%”“3%1“2%%5‘ 8f4% 2 % I g%dggg‘%‘?%%&?sagﬂd
CbnppUmdBatﬁytdubsﬂumwaadlwmtheup test edibsadcordiag to
Ie 4 ] d foun Lo have | C50 val ues of
<0 é %%%6@55 qec& é % { (Category B); and
>1.0 gM (Category C) as folloms. 30 Category A 7, 12,
8,id4, 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 g6, andpb7. Category B: 1,
2, 3, 4, 5, 8, 10, 16, 20j} and 7§ Category C 6, 11,
41, 46, 47, 48, 49, 51, 6 and J71. WD 2005/035525 111
PCT/ US2004/ 029093 [019 i have described a
number of enbodi ments “of thi§ invelléd on, it is
apparent that our basic exa es

wherein in the W, the NR°R® is:

(C1-C12) -aliphatic-;
(Ce-C10) -aryl-,
(C6~C10) -~aryl- (Cl-Cl2)aliphatic-,
(C5-C10) heteroaryl-, or
(C5-C10)heteroaryl- (Cl-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 80, in a chemically stable arrangement;
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30

may be altered to provide other enbodi nents which
utilize the conpounds and nethods of this invention.

Therefore, 5 it will be appreciated that the scope of || oyp sk

this invention is to be defined by the appended
clainms rather than by the specific enbodi nents that
have been represented by way of exanple above. Al
cited docunents are incorpord?@ﬂ herei n by reference.
10 15 LLOYD WSE 112 CLAIMS 1. A conpound of
f or mulprdvid@dAchaRaif HF (L RPRrPleld the DyReNN W mPtR
- ' rein:, . LS, a-5- 1 I )
z%%ns%ﬁ%?trgidnaéhg%% ESdpﬂttol O? 2’%1 elrjba‘f%%s ng{%c'ﬁ%gd%‘%m !
frOM)E (3R 'IN( HF (OBCARIRSOR; C 19) Rher€l ($)DRt'e 3CAPhQR ',

o 0 e R0 0L e deBevint ¥ S0t e

(CLCERN-@RI') phatd ) N(OR')R', -C(=NOR')R';

J is halogen, -OR', -NO,, -CN, -CF;, -OCF;, -R', oxo,

thioxo, 1,2-methylenedioxy, 1,2-ethylenedioxy, =N(R'),

=N(OR'), -N(R')z, -SR', -SOR', -SOsR', -SON(R')z, -SOsR',
-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')z, -OC(O)R',

-C(O)N(R')z, -OC(O)N(R')z, -C(S)N(R')z, - (CHy),-,NHC(O)R',
-N(R")N(R'")COR', ~-N(R')N(R'")C(O)OR', -N(R')N(R')CON(R')g,
-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(0O) (OR'),, -P(O) (R'), -P(O) (OR'),, or
~P(0) (H) (OR") ;

R' is:
hydrogen-,
(C1-C12) -aliphatic-,
(C3-C10) -cycloalkyl- or —-cycloalkenyl-,
[(C3-CLl0) -cycloalkyl or -cycloalkenyl]-(Cl-Cl2) -
aliphatic-,

(C6-C10) —aryl-,

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

(C3-C10) -heterocyclyl-,

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

(C5-C10) ~hetercaryl-, or

(C5-C10) -heterocaryl- (Cl-C12) -aliphatic-;

wherein R' is optionally substituted with up to 3 J

groups;



(C3-C10) - cycl oal kyl - or -cycl oal kenyl -, 15

[ (C3-C10) -cycl oal kyl - or -cycloal kenyl]-(d -C12) -

aliphatic-, (C6-Cl0)-aryl-(d-Cl12)aliphatic-, LLOYD WISE
(C6-C10) - heteroaryl -(C -Cl2)aliphatic-, wherein up to

3 aliphatic carbon atonms in R and R2 may 20 be

repl aced by a heteroat om sel ect ed fromO, N, S, 50,

or S02 in a chemcally stable ]a?rangerrent wherein

each of Rl and R2 is independently and optionally
swipstditutterd Ri't aropes coBusliyst itheeaene dpelependent By to

O HEOTidnn 55 B AL AR L OERENIEIY o s
|l$etm:nqa¢waIISI yndeptaded W tdelcraledgénomwiier@i e ap, or
t b t f, I t ted
&% F?% r §’ 1d3‘ roﬁq@)ggrlg)l?%ps:ion%gi%oﬁﬂ é’t%ugs gu e

phenyl or
5 m}@rmﬁ/rlyl (C\'Maeneinesalrcdanmienymgcmupcysldnma MESEa (C3-
tlonaII ubstltuted with up,to 3 subsfitue
|anlse)pen Fert ﬁxg [ eBX S SR 716 ﬁ%s \y 11_:%33ttol}j)ettﬁéuents
wdTeddsel dhaaptadehtth ey Jare bound is a 3- to
6-menbered ring having up to 2 heteroatons 5 sel ected
fromN, NH, O SO and 502; wherein the ring has up
t o 2 Sybstjﬂwmh@o&ﬁﬁeaéeﬁrdﬁd;epﬁldﬂaﬁlny1f eomlgiRe,
a R4' are  indepen entlf/ drogelih, %O e
10 em AL IlﬁhBP Jay idyl,” quinolihyl, pyrimidinyl, or

naphthyl, wherein each group is optionally substituted with
1, 2, or 3 J groups.

4. The compound according to claim 1 or claim 2,

15 wherein Ar is

L8y L2k
TRD P DY Y

Q:) Q:)fr\]m @Cﬁ, }— /\|

20 e

Q 3co
O SO0

25
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(C3-C10) - cycl oal kyl - or -cycl oal kenyl -

(C3-C10) - cycl oal kyl - (C1-C12)-al i phatic-,

(C6-Cl10)-aryl-, (C3-Cl0)-heterocyclyl-; or 15 LLOYD wisE
(C5-C10)-heteroaryl -; wherein up to two aliphatic

carbon atons in R4 and R4’ may be repl aced by a

het eroat om sel ected from O, N SO, and SOz

wherein each of R4 and R4 is jr?ﬁ?ﬂependently and 20

optionally substituted with up to 3 substituents

i ndependeritley combeghédadeamilig Wo sllaOuRE ®R6 c1R26 2,

e IN the NR6R6 is: LLOYD WSE 114 No N
L 58 2

NC NFor NFTIis:
(C1 C12) aliphatic-; 5 (C6- ClO) aryI

( 0) ar[\yﬂ\ C1-C |phat|
( ro ryl s \or\
( O)h roaryl ) - aIM t| erein each T

i's optlonally substitu Wi th upto 10 S°
substituents;

6. The compound according to claim 1 or claim 2,
wherein Ar is a 6 or a l0-membered aromatic ring having 0,
1, or 2 nitrogen heterocatoms, wherein 1, 2, or 3 ring atoms

are optionally and independently substituted with J.

7. The compound according to any one of claims 1-6,
wherein each J group on Ar is independently OR', NO,, CN,
CF,, OCF3;, R', COR', C(O)OR', C(O)N(R')y, SOsR', SO3N(R') ,,
1,2-methylenedioxy, 1,2-ethylene dioxy, or NR'C(O)OR',
NR'SO,R'.

8. The compound according to any one of claims 1-6,
wherein each J group on Ar is independently OR', halogen,

CN, CF3, R', or COR'.

9. The compound according to any one of claims 1-6,
wherein each J group on Ar is independently halo,

triflucromethyl, methyl, or NO,.

10. The compound according to any one of claims 1-9,

wherein the W is:
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J is halogen, -OR, -NO2, -CN, -CF3, -OCF3, -R, oxo,
t hi oxo, 1, 2-nethyl enedi oxy, 1, 2-ethyl enedi oxy, =N(R ),
=N(OR ), -N(R)2, -SR, -SOR, -S2R, -S02N(R) 2,

_S(BR" 15 -C(O)R', 'C(O)C(O)R', 'C(O)CHZC(O)R', LLOYDWISE

-SSR, - R, -(OOR, -OOOR,
-AOCONR)2 -CC(OR, CéO)N(R’)Z -OC(O N(R) 2,
“Q(S)N(R )2, -(CH2)0_2NHC(O R N(R )N(R ) COR ,
_N(RL)N(RL) (O OR , -N(R)N(R)CON(R )2, -N(R)SC2R,
“N(R )S02N(R )2, -N(R)G(OOR, -N(R)O(OR , 20

iy Gttt MBI AANE ATy HEIAANR IR e 1o,

eﬂ‘d@ﬁ)tR'eW@(O)((R)Z -P(O(R)2, -P(0)(OR) 2, or
-P (0) (HH (OR) ; 25 R is: hydrogen-,
(Cl- ¢iL2) al i phatic-, (C3-C10)-cycl oal kyl - or

-cy | kenyl -, LLOYD WSE 115 [(C3-C10)-cycl oal kyl
or - cy oal kenyl ]-(C1-C12)- aliphatic-,
(C6-Ci0)-aryl-, (C6-Cl0)-aryl-(Cl-C12)aliphatic-, 5

(C3-C10) - heterocycl yl -

( CB- C10) - hater eeupshitha ( hat.i cx
(C5- C10) - het er oargl ,do%éccgd%)r@ tBN3hYCone of claims 1-11,

(CETCLE) Rhet &r bafyPIETIATCLE) - 881 phati c-; wherein R
IS optlonally substltuted vvlth up to 3 J 10 groups

X\H\\ﬁ \l i@

13. The compound according to any one of claims 1-11,

wherein R’ is hydrogen and R® is:

14. The compound according to any one of claims 1-13,

wherein R? is:

15. The compound according to claim 14, wherein R?

is:
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wherein two Rl groups bound to the sane atomforma 3-

to 10-nenbered aromatic or non-aromatic ring having up

to 3 heteroatons independently selected fromN, 0, S, [LoyDWISE
SO, or SO2, wherein said ring is optionally fused to a

15 (C6-Cl0)aryl, (C5-d O heteroaryl,

(C3-Ad Ocycloal kyl, or a (C3-C10) heterocycl yl,

wherein any ring has up to 3'%tbstituents sel ected

i ndependently fromJ. 2. A conpound of fornmula I: O Ar

R& 2 Ra [/ TIIIl NYn NNNW OR ‘
wherein: nis 0 or 1; is ab- to 10
aromatic ring haying up to 4 |25 hetefoatons sel ected
fromO, S H) , nd SO02; erein 0 3 ring
atons are,pptional and in nderf¥] y bstituted
with J; Rland,R2 arle i ndependently: | '
(Cl1-C12)-aliphatic-, LLOYD WSE 116
(C3-C10) - cycl oal kyl - or -cycl oal kenyl -,

[ (C3- CI0) - cygl 08l K¥]:aa OLoabuelRRIkeny Ll s ( £ Gidzein &

al i phatic-,
is:
| I .

17. The compound according to any one of claims 1-16,

wherein R' is:

18. The compound according to claim 17, wherein R'

is:

19. The compound according to claim 18, wherein R is

cyclohexyl.
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(C6-C10)-aryl-(C1-C12)aliphatic-, 5

(C6-Cl10) - heteroaryl - (Cl -C 2)al i phatic-, wherein up to

3 aliphatic carbon atons in RlL and R2 nay be repl aced

by a heteroatomselected from0, N, NH, S, SO or So2 LLOYDwisg

in a chemcally stable arrangenent; wherein each of R

and R2 is independently and 10 optionally substituted

at each substitutable positio3with up to 3

substituents independently selected fromJ; R3 and

R3' ara. ndiélpendmpohlyd raj@trcugis'mgortO( €ty Ch24 - af i pledtrisc,1-19,

er.ei 0 pti, Yo h

mefel@l i ?%} %n m na gg‘f_’bo%ga g&erdcf% i ngrem

oqaiqronalllsyowbsmalmesilhﬂttnhusakif’wydhyl o2, hydr3oxy; or

subst t%h % or -CH2phenyl, wherein said phenyl group
oha 'y substituted with up to 3 substituents

|ndependently selected fromJ; or R3 and R3' toget her

with the atomto which the ound_i s

6. rentieh ed T GOREOTNG 1555t PePaK: MG 5 et v 110

fwiarpdNn NHis®, SO, and SO2; wherein the ring has up

to 2 substituents selected i ndependently fromJ; R

and R4’ are independently: 25 hydrogen-,

(@%gl) kmhéati (E >_é{CS I\(I::IJ»G\)>)_§_cycI oal kyl - or

( C3NC10) - cyt| oal kyTN( C1- Cl'&)N al i phatic-,
(06-810)-aryl-, 30 (€3-,CL0)-Heterocyclyl-; or

(Cx- C10) - het eroaryl -; LLOY SE
Ty, t ), T
\f N ~ N Z

7 1

C@ @ Lo

AY

or H

wherein each T group is optionally fused to a 5-membered or

a 6-membered aryl or heteroaryl group.
22. The compound according to claim 21, wherein T is:

N

(A

N h .

23. The compound according to claim 1 wherein, the

compound is:



117 wherein up to two aliphatic carbon atons in R4 and

R4 may be replaced by a heteroatom selected fromO,

N, S, 90, and 502; wherein each of R4 and RA'" is | LoYDWISE
i ndependently and 5 optionally substituted with up to
3 substituents independently selected fromJ; Wis: O
R6 R6 O 10 wherein in the W the NRGR6 is: .NN\ /N
IN+N\ / C C NC NFor NE Tis: 15
(Cl-C12)-aliphatic-; (C6-Cl0)-aryl-

(|G 0) -aryl - (A -C12) al i phastreugture
(

CE5-_ L ON het aroaral FaYa
ooy et e oaryt 3

(|C5-A Q) heteroaryl -(d -C12)-aliphatic-; 20 wherein
gach T s optionally substituted w to 3 J
substituents; and wherein up to 3 al i c carbon
agtons in T may be repl aced by a hetexgat om sel ect ed
fromO,| N, NH, S, or S02 in &cheriically stable
arrangepnent ; LLOYD 18 F

| (:; QVWW

Cl

anil

Cl

H
. N
2 H \q
N
o) z 0

/ 4
Iz
ZT
i z
O
O




provided that if T is pyrrole, the pyrrole is not
substituted at the 3-position with J, with J being
-qOR, -O)COR, -QCRJOR, -ASR,
-C(S R, -C(OOR, -CCOCOOR, -C(OC(ONR )2, LLOYDWISE
-AONR)2, -(SN(R)2, 5 -C(=NH)NR)?2,

)R, -C(=NOR )R ; J is halogen, -OR, -NC2,
3, -OCF3, -R, oxo, #%%oxo,
1, 2- net hyl enedi oxy, 1, 2-ethyl enedi oxy, =N(R ),
TNFOR )|, -N(R )2, -SR, -SORtrudsii2le , - SO2N(R ) 2,

SO3R 10O RGO C(OR —-CLOCRCOR,
1IASR|, -AHYR, -OOR\ -C(OAOCR,

1O A(ONR)2, -C(OR, Q\N(RI) 2, -O(OQ NR )2,
C(SN(R )2, -(CH2)0 2NHI(O K, NN(R)N(R ) COR ,
N(RI)N(RI)O(0O)OR , -N(R)N(R R)2, -N(R)SO2R,
N(R)S2N(R )2, -N(RI)C(0)OR)T—-WNR)C(ORI, 15
N(R)AS R, -NR)CAONR )2, -NeR)C(S)NR )2

N( COR'|) COR' | OR -C(ZHH)N(R ) 2, - () N R
C(3NOR )R, D, - P )2, g P )m
P(O (H (R) : hydrogeq- {
Cl-Cl2)-aliphatic C3- C10) -vycl odl kyl -2or ©

cycl ogl kenyl -, (C3-IC10) -, cycl gal kyl gor

cycl oal ke - 5 \alygﬁagi c-,

Co- C1Q) - aryl -, - Cl0)-aryE-(d -Cl1l2)al i phatic-,
C3-Cl1Q) - het e -, © ~

C6- C1Q) - het®¥r ocycl yl - (C1- CI2) ali phatic-, 30

C5- C1Q) - heteroaryl -, or C)l/i\[\

/Z
Iz
ZT
e}
@)
// “““




(C5-C10) - heteroaryl -(Cl-C12)-aliphatic-; wherein R

is optionally substituted with up to 3 J groups;

LLOYD WSE 119 wherein two Rl groups bound to the

same atomforma 3- to 10-nenbered aromatic or LLOYD WISE
non-aromatic ring having up to 3 heteroatons

i ndependently selected fromN, 0, S, SO or 502,

wherein said ring is optional}5°fused to a (C6 5

Cl0)aryl, (CS-do)heteroaryl, (C3-dO0)cycloalkyl, or a
(|C30.Cljo) het erocycl yl , wher estrwyurtel Ng has up to 3
substtuents—sel ectedindependently from J—3—The
gompound according to claimd or claim?2, 10 wherein
Ar is phenyl, pyridyl, quinoly-y\, pyrimdinyl, or
napht hyl , wherein each group pt i onal |y substituted
wth 1, 2, or 3 J groups—24. conpound accordi ng
tto claiim1 or claim2, 15 wherern Ar is 1/ 1 1/ NON
¢ MO|Cd N_1N\V/ N\ /J -NN F3C MeO CF3 N\ N
\

HZ N QF3 Q ND 20 MeQ H3CO ° H
5 ) H W
o} N 0
H o

N N
X N 0 ,
‘ H
P o}
N

O//
“Z

Q H
~, N
H —~J
6 N
(0] N 0

P
N

Y 0]

-

e

/\
\_/




MO N~- O\ -N\ N_ 25 or LLOYD WSE 120 5. The
conpound according to claiml1l or claim2, wherein Ar

ist 4 N INNONNZ1S5or 5 6. The conpound

according to claim1 or claim2, wherein Ar is a 6 orkLOYDWISE
a 10-nmenbered aromatic ring having 0, 1, or 2

nitrogen heteroatons, wherein 1, 2, or 3 ring atons

10 are optionally and i ndepentéhtly substituted wth

J. 7. The conpound according to any one of clains 1-6,

ihetcel i each J group on Ar istduwdependently OR, NO2

)
DN CE3 ('Y"EQ R COR ("/ 0)OR CLOYN(R )2 SO R
y ] T A4~ I ATy AT N Y= DTt X
I OX
ng

02
502N(R'|) 2, 15 1, 2. nmet hyl enkdi oxy, 1, 2-ethyl ene di
r NR GOOR, NR SR . 8. \Fhegconmpound accor di
iny one of cl ai ms 1- 6, Wwherg 5
ndependently OR , hal ogem;
The |conpound accordlng to §ey
ilherein each J group on Ar is |ndependently hal o,
riflugromethyl, nethyl,
iccordiing to any o

Nj)c]\ \/LO
EN/ ° /]\

Yy,
to
S

0)""<(ﬁ_'('nﬁ(r\f'\<

=z

o
z
aant

/z
J




M /N NC H/ F or N\ LLOYDWSE 121 11. The
conpound according to any one of clains 1-9, wherein

the Wis: H 5 12. The conpound accordi ng to any one

of clainms 1-11, wherein R3'" is hydrogen and R3 is: LLOYD WISE
~ 1 .n~w ,r ,rvintr wv wl n~ u~,nn .nnnn Wnn

wnn ~SHFFFFor \ FFFFFI10 13. The conpound
according to any one of clains28-11, wherein R3, is
hydrogen and R3 is: wl.v Wnn JViMor F F F F 14,
Thetcconpound accordi ng to angtwonewfe clains 1-13, 15
wheretR—R2—is——hnF AR Ahn-or - Jvvi oL L 1 15

The conpound accor di ng/tF%Fcl’ aim 14, wherein Rz is:

F
o]

C, Q H
%, N
5 j\( N
0 N Eg 0
H\/K ° \\
N N
X N o)
| H
= o)
N

S, Q H
N
0 N Y o
H\/K © \\
N N
X N o)
| H
P 0 |
N




LLOYD WSE 122 or ,~, .nnr .nnr Ilrv | | , 16. The
conpound according to claim15, wherein R2 is: or 5
I I 17. The compound according to any one of clains
1-16, wherein RlLis: Y ~ Y or 10 18. The conpound LLOYDWISE
according to claim17, wherein RL is: Y nnnt or 15
19. The conpound according to claim 18, wherein RL is
cycl ohexyl . LLOYD WSE 123 282° The conpound accor di ng
to any one of clains 1-19, wherein T is
(|CaCL0) - aryl - or (C5-C10) hedterasryle , Wherein each T

e ontilonallv _cubhetit 1t ad wth 1 2 or 2 1
£=J UPL T [OTTUT T y L= A B e iy any ) T OO U T TTT -l-, L, T O A4

[
gubstituents. 5 21. The eonpqund according to any one
gf claijms 1-19, wherein TN\ NNN(-F NN

il

11

/ Z
rz
ZT
\\\\\\O
z
o
o
// "

Cl

Cl

12

=z




,HH ,H , HCNDNNONI N-

5-menbered or a 6-nmenbered aryl

, NN NNN or
wherein each T group is optionally fused to a

H 10

or heteroaryl

_ ( | group.LLOYD WISE
22. The conpound according to claim21, wherein T is:

N 15 CJ 23. The conpound according to claim1 wherein,

the conmpound is: 20 25 LLOYD WSE 124 Na. Structure
F OF 00 NHH NHNN H800
No. Structure
F
F
F .
9, 9 H
N ,’," \)\(N
H ~J
N -
o) N % 0
H\/K ° \\
N N
X N - o)
(T 7T
7 °
: T
F
o—*%’“F
; |
O,// O H
N ,”" \)\(N
H —~J
N < .
0 N £ ©
H\/K ° \\
N N
X N - o)
T 7T
= °o 7
N /!\




LLOYD WISE

ON 4

0

N /I\ LLOYD WSE 125 No.
N

0010 OH3H OO NNN

-0 0L 01J1'~//H 2 H 11 NN O

d
ONNN OOHO/\

N1d dC
OO0 OmCH

NOO
N NNN
ture

ruc

QSM

131

- :—:;

N——Sﬁ

m MW
O o]
3
i)
m Z pd
.W O ///4,, anfl] /4,,,. anll]
0 o) o
= Q =
o F\%\F le}
L
ZT ZT
O O
VAR 2N
. e 0
m l —




LLOYD WSE 126 No. Structure

@ ci OOH 5 N ONN
OHO ONNCHF FOOH 6N (NHNNNMNoO N
LLOYD WSE 127 No. Structure F. FOON 7 N"' ON )
5 LLOYD WISE
132
No. Structure
% S H
%, N
H </
0 N z 0
H\/K ° \\
N N
X N ; o
| i :
= o 5
~ AN
F
C Q H
2, N '
H </
0 N z 0
H\/K ° \\
N N
X N < 0
ORAn
= ° 5
~ AN




NNNpO (NHOF FOJ/N\ N/ 1V $NONO
(NOOTh O N~ ° LLOYD WSE 128 No. Structure F FFO
OINNNN OO CHONI/I\NF/ \ FO 10 N/ 11 ONLLOYDW|SE
O

133
No. Structure

19 O/,,,,
cl

%,

20

i%%

O\\(

\\\“‘




LLOYD WISE

NNN OCH\// ,\OO0O NLLOYDWSE 129 No.
Structure FFFF / \ F FO. OH N ONO \ NN
(NbOO HO OCd O- O1}1~ /N 12 N, IN (NHOCo \ N
H N LLOYD W SE
134
No. Structure
/
o, Q H
2, N
21 - \<7
“ -
0 N H 0
H\/K ° \\
N N
X N . o)
| i
= 0 T
\ /(\
R F
F
Qo 0
22




[ERN

30

No. Structure

F FFON 13 N° 11/ ONO NN
\DO ((NHDF OtF \ F14 D' NV 0 ONaONNN
D O NLLOYDWSE 131 No. Structure p H/J 15 NO LLOYD WISE
Nl '\ O NNN p0O1 CH-,\O
135
No. Structure
/
\o
C Q H
2, N
23 -
N :/
o) N ! 0
H\/K © \\
N N
X N - o
(T T
G 0 7
~ N
——0
o\.
Q, Q H
%, N
24 H W
0 N H ©
H\/‘\ ° \\
N N
X N ¢ o}
(T YT
= o 7
~ S




NF F+OF/ \ OON 16 N N\ NHL OTh CHON
LLOYD WSE 132 No. Structure H-_,

_~11 VvV 17 N N =
NNN N CHPFO "/ 11 NV N18 0O NO NCH OIELOYDWISE
/1\
136
No. Struct‘ure .
/ Ci

N

o
%

Z,

R H
N
: I
25 N—
0 N ©
H\/K ’ \\
N
(6]

e

/—\
\_/

26




LLOYD WSE 133 No. Structure 19 ON ON=0 N NCN
Om HNI/IN cl / \ O 20 N° = N\I OONNNH"® ~-O
OOMN/I\ LLOYD WSE 134 No. Structure 0 O
22H N M ONNvVv "OO!Th CHO LLOYD WISE
137
No. Structure
(o]
N
‘\ N W
L I
N B
°
27
N/
X
F F
F
(o]
H
N N
X N
L I
28 N




N/IVFF FO OH 2200 O NN NO OCHN/ |
\ LLOYD WSE 135 No. Structure 0 OG0 23 J N~ CNO

O'11 NHNNDCY ON,O/ O 24 N-,_' 11V 0O LLOYD WISE
138
No. Structure
[e]
! H
0 ) N H
H
N N
x N I \ /
25 |
/ -
N 2
%
(™
S N\
o]
o H
o) 0 N H
H .
N N
30 N/ —%
%
N\
\_/
.
F
.




NNNHOO CHN/I\ LLOYD WSE 136 No. Structure [/
- A\ NO Oyl~~1,/H 25 N ONO NNNU\p CHO
\' 0. N\V/ 026 N7 11 NNN OCH\N// ONI/IN LLOYD WISE

LLOYD WSE 137 No. Structure 0 OH

139
No. Structure
(@]
Q H
0 , Q N H
H
N : W
| ” ” °
= o /
N %
31 %

N

32




OONN HNCHO NO27T N FF FO OHONH N
NNCHNO 28 NOO NMN LLOYDWSE 138 No.
Structure 0 HOONN HNNCHNDO LLOYD WISE
140
No. Structure
(o]
H .
0 N H
N
X N N o W
33 |
' = o /
°
N (0]
Vi
\ /¢
\
M
9,
34 % \v
O,
ARG
6]




20000 OHONN NNNNO HO 300 NF FF

LLOYD WSE 139 No. Structure 0 OHOONN NNHN

O N 310 N -NO

141

LLOYD WISE

No. Structure

35

I\
Z
e
ZT
o]
TIZ
\\\\\\\O
z
O
ZT

36 | JLX(O\(JTW




OHOONH N HNDNN 32HCN NO

LLOYD WSE 140 No. Structure O O HO ONN NNN 33

CHOO NN a o, O

~N\ / F

LLOYD WISE

142
No. Structure
Q
37 N
o N
: N
” O Q
o/
)
38 EN o
‘ H\/H\ N
N
\N -E; u
O é@ O O




N34 N OOO y -V NH/ N OO LLOYD WSE 141 No.
Structure

00 35 NI N ONcoo NHQO O 36 NN

NNu "~HNO\ O ONH \ LLOYD WISE
143

No. Structure

o
39 /
0 N H
N \/&0
J 7T
O p—1
a /\\
N
40

/TN
\__7/




O O LLOYD WSE 142 No. Structure O37 NN ONN
NJ-"NOO CNHOCJO O38CNIoN I N x Nv \H
NHOOOOCNH O LLOYD WSE 143 No. Structure N 0 oypwsE
O 39 HIIl H ONJ--~-'"NVI O ONII/
144
No. Structure
/
N
N\
o
471 ’4,
H
N
O N
H
N N . ©
(T 1
O =
7 /\\
N
)
—N
o
42 /
O N
H
N N\/go °
L AN
N




HI / OmN/I\V\ C 100 40H NN NOO NORCN

T~ 71 H/l \ LLOYD WSE 144 No. Structure N 41

IIOYTHNN ONHOO ONN H LLOYD WISE
145

No. Stxructure

43

/= \
N/

44

/= \
\__/




ON N OO 42 HH NNON HO NOO HCNO

LLOYD WSE 145 No. Structure F 0/ \

OO 43 HH N

N~ p oN--. W NNOONI H/ OmC _ O LLOYD WISE
146
No. Structure

45

/N
\_7/

ZT

46

/= \
\__7/

HN—

ZT




N/IV. %044 HH NN pH NOO OHON/I\

LLOYD WSE 146 No. Structure 2-K-t 0 45 N N ONpP

O HOCN=1HN OQ O

147

LLOYD WISE

No. Structure

ZT

S
[00]
\_/
\—__%O
Iz
Ow
prdn
[[{} I
“\\‘\\o
zZ
O
O
ZT




46C)-N4r Nyy v ONNOO HIl / OLLOYD WSE 147
No. Structure O N 47 0 NN ONYNNO O O O
MNO/I\ 0O SNH 48 0 ONNNN LLOYD WISE
148
No. Structure
OY
@f N”
Q
49 %
N
0 N
N\ N H\/g °©
= 0 =
N /,\
N
K
N\ l
Q
50
e N
= o =
N /‘\




HNNOOOMmM HON/I\ LLOYD WSE 148 No.

y
Structure

o\

NH49 0 HH ONN- NHI

-1~y CNN N

NOO OH/I\ p OO 50HH ONN NN\ OO O

LLOYD WISE

149
No. Structure
HN/KO
51
o)
N
AN N
} H
= 0
N
O, o
AN
2
52 %,
H
o N
N
H
N\ N N\/& (0]
(YT
. / 1 E
N /’\




LLOYD WISE

CHO NLLOYDWSE 149 No. Structure HN O 51 00
HH NNN ONHyy OO HOCN~-ONnOO O52 O0OHH
ONN O\ O HNNOmM C/I\ LLOYD WSE
150
No. Structure
53
o}
N
E\
P
N
54
o)
N
E\
P




150 No. Structure d - a 53 HH NN ONNN 0
O HO OF 0-F 54 HH ONNyy N HNOO HO CN,
O mLLOYD WSE 151 No. Structure F

LLOYD WISE

151

No. Structure

NES

56




F 550 HH NN ONHNNO/ O CHOUdJ 0 O 56
O HONN N\WV (N', NO/ O HO ON LLOYD W SE
152 No. Structure 0 N-ON \ 570 LLOYD WISE
152
No. Structure
o)
N\
N-r_o.
7\
57
0
N
X N
l H
= o]
N
VAR
Q
58 H H
N N
i N I \V
N H\/‘K ; (o}
l N N H o} (
pZ 0 =
N 4\




ON \ O58 HH
HNOO

ol/
LLOYD WSE 153 No.
N ON N--v

H --
H

oxT

LLOYD WISE

153

vlo

) \ N\

D

5 _

w /N O///c )] : O//,/c g __

(6]
ZT . ZzT

OU%|/ OU%|/

4\ 4\

g 2 3




LLOYD WISE

00 6100 N

H LLOYD WSE 154 No. Structure

N/I\ M\ /FF NF600O HH ONNyay N N (N
=y NHNOO OO CNNGC

154

=
O (@]
9 o
5 o = o
P
W Q z _ P4
g o A o
._nm Y@‘O// .:_::_¢ z oV .....::¢
o Tz Iz
o %o
zT T
o o
7\ I\
. — N
m o w




N\ 0---- 620 HHONNN H(NNNOHO ON
LLOYD WSE 155 No. Structure | N \ O®63 HH O
NNNNO OHOO d / \ 64 NvV NN
LLOYD WISE

155

No. Structure
Cl
VAR

(o)}
w
Z\ /Z
o]
Iz
OM
ZT
;\\z
O
O
ZT
(o]
O
ZT

64




HO OLLOYDWSE 156 No. Structure N ok 65
NNHNNOO OCHTftci OL O66 (:4/fl
157 No. Structure F. FF N 67 0---, OH ONN

HH O

LLOYD W SE

LLOYD WISE

156
No. Structure
65
o}
N
B
/
N
66
0
N
B
/
N




HCNOF OF680 HH OON'~r NN(NHI yy N
H= OO NLLOYDWSE 158 No. Structure d N \
690 Hy ON\N N~/ DO HOO=00 ON70 Q15/0msE

OO0
OO0

157
No. Structure
R F
F
\
67 <,

2T

68




ONN N ~ lul
No. Structure

O NNOOH- O1 NO LLOYD WSE 159
OH O710 ONNN ELI/ NH, NO\
OHONOM/I\ ON O73 0NNNHO NHODO LLOYD WISE

158

No.

Structure

69

T

Iz

ZT
ZzT
e
\‘\\\\\O .
g |
O
o]

e

70




\ NNH OO Na or LLOYD WSE 160 No. Structure O H
OONN NHNNO 74 N ¢c 0O NNHF F 24. A
conmposition conprising a conpound according to any LLOYD WISE
one of clainms 1-23 or a pharmaceutically acceptable
salt thereof, in an anount effective to inhibit a
serine 5 protease; and an acceptable carrier, adjuvant
or vehicle. 25. The conposit#t according to claim
24, wherein said conposition is fornulated for

|dmoni stration to a patientstdxt26e The conposition
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from an i munonodul atory agent; an antiviral agent; a
second i nhibitor of HCV protease; an inhibitor of
another 15 target in the HCV Iife cycle; a cytochro

P-450 inhibitor; or conbinations thereof. 27. The THLOYD WisE
conposition according to claim 26, wherein said

i mmunonodul at ory agent is a-, %3-, or y-interferon or
20 thynmosin; the antiviral agéhf is ribavirin,
amant adi ne, or LLOYD WSE 161 tel bivudine; or the
niNdai tjor of another target $twrddweutdCV |ife cycle is

n—i-nhi tar of L\, hal i ~aca nolvhnr s or
Tt Ot OO oV eI 1 Cast—poryHErast—01

nmet al | opr ot ease. 5 e conmposition according to
cl ai m 26, wherein cyt ochrome P-450 inhighitor is
riitonavjr. I Vi

d sering inlan isol atgd bi

cgonpri sjng the step of fcontactin

gr ot ease W '

glains [1-2 od agcording

vhergin sal “protease i 8 a NS3™h

A usé of the conpound accordi hg to any;one of clains
1 to 23 or the conposition accordip o claim?24 for
tihe manufacture of a nedi canent for tyeating an HCV
ilnfectipon in a patient. 20 32. T usgy according to
gl aim 3{l, wherein the nedicanent ri ses an
gaddi ti onal agent selected from an

24. A composition comprising a compound according to
any one of claims 1-23 or a pharmaceutically acceptable
salt thereof, in an amount effective to inhibit a serine

protease; and an acceptable carrier, adjuvant or wvehicle.

25. The composition according to claim 24, wherein
said composition is formulated for administration to a

patient.

26. The composition according to claim 25, wherein
said composition comprises 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; a cytochrome P-450 inhibitor;

or combinations thereof.

27. The composition according to claim 26, wherein

sald immunomodulatory agent is o—, P—, or y-interferon or

thymosin; the antiviral agent is ribavirin, amantadine, or
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I mmunonodul atory agent; an antiviral agent; a second
i nhi bitor of HCV protease; an inhibitor of another
target 25 in the HCV Iife cycle; or conbinations

t hereof; wherein said additional agent is either
conbi ned with said conpound or conposition or as a
separate dosage form 33. The use according to claim
32, wherein said 30 i munonottatory agent is a-, 1-,

or y-interferon or thynosin; said antiviral agent is
ridddarudiner; amabbadinteibiteor ©dfi dnbhhebi targaf iandhleeHCV

Bl IS, Y LS BiPls O S 1923 Aee, or
mettad | leprrot-tease. 34. A nethod-of elimnating or

reducing HCV 5 contam nation of a biological sanple

or nmedical or |aboratory equipnent, conprising the

step afs comnttactdatgposatdoni ategrdialg sampleiar 2epdiicatein
or_Jaboratory equi pment . wi,th a,conpound according to
D GF A AP e A2 B3RP 8T Fhe” AEPHOW Brcor ding Lo
claim 34, wherein said sanple or equipnent is

selected froma body flujd, biolaqgical tissue, a ,
surgi cal - i istheRt Ofa sty e Y et Y15y abo? atoryie
iisdtdiRNtin anl abeT & YoigadREBE]l BamPl O06brifiRY the
body fluid collection apparatus; a bl ood, or 15 ot her
bR VW IS9PF2EE6PAgRR Hat T AIS PIBEETFRR Yethdde compound

aced g 0 ehal B85% s Wheri@isn1sakd body fluid is
bl ood. 20 37. A conpound according to claim1l, wherein
the conpound is:

30. The method according to claim 29, wherein said

protease is an HCV NS3 protease.

31. A use of the compound according to any one of
claims 1 to 23 or the composition according to claim 24 for
the manufacture of a medicament for treating an HCV

infection in a patient.

32. The use according to claim 31, wherein the
medicament comprises 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 either combined with said compound

or composition or as a separate dosage form.

33. The use according to claim 32, wherein said
immunomodulatory agent is o—, -, or y-interferon or
thymosin; said antiviral agent is ribavarin or amantadine;

or said inhibitor of another target in the HCV life cycle

LLOYD WISE
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1, wherein the conpound is: o- P--1 o1 0 45 N N OLOYDWISE
INH HNO OC, O39. A conmpound according to claim

1, wherein the 5 conpound is: ci O 53 HH

162

ig an inhibitor of HCV helicase, polymerase, or
metalloprotease.
34.

A method .of eliminating or reducing HCV

contamination of a biological sample or medical or

laboratory equipment, comprising the step of contacting

said biological sample or medical or laboratory equipment
with a compound according to any one of claims 1-23.

35. The method according to claim 34, 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.

36. The method according to claim 35, wherein said
body fluid is blood.
37. A compound according to claim 1, wherein the

compound is:
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according to claiml1l, wherein the conpound is: LLOYD
WSE 164 F 0O-F 54 0 HH NN ONNHNOO HN:LLOYDWISE
Om ( 41. A conpound according to claim1, wherein

the conmpound is: N \ O59 0
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38. A compound according to claim 1, wherein the

compound is:

45
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39. A compound according to claim 1, wherein the

compound is:

40.

Cl

Ci

A compound according to claim 1, wherein the

compound is:
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according to claiml1l, wherein the conpound is: LLOYD
WSE 165 C0 0 6100 HH ONNN-v NHCOCNOQqgypwse
HO O =CC43. A conmpound according to claim1,

wherein the conpound is: i N/ \ 62 0 HH
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41. A compound according to claim 1, wherein the

compound is:
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42. A compound according to claim 1, wherein the
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compound is:
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43. A compound according to claim 1,
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44. A compound according to claim 1, wherein the

compound 1s:
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