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applicatiwoosloed2os priority fromU. S. provisional patent papuisoset7son,
Serial No. 60/350,931, filed January 23, 2002. 5 Field of Invention The
present invention relates to novel hepatitis Cvirus ("HCV') protease

i nhi bitors, pharmaceutical conpositions containing one or nore such
inhibitors, nethods of preparing such inhibitors and methods of using such
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NS3/ NS4a serine protease. The invention disclosed in this application is
related to that in Patent Application Serial No. 10/052,386, filed January
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termnus to the carboxy term nus, a nucleocapsid protein (O, envel ope
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Background of the Invention

15 Hepatitis :C virus (HCV) is a (+)-sense single-stranded-RNA virus that has
been implicated as the major causative agent in non-A, non:B hepatitis (NANBH), .
particularly in blood-associated NANBH (BB-NANBH)(see, International Patent.
Application Publication No. WO 89/04669 and European Patent Application
Publication No. EP 381 216). NANBH is to be distinguished from other types of

20 viral-induced liver disease, such as hepatitis A virus (HAV), hepatitis B virus (HBV),
delta hepatitis virus (HDV), cytomegalovirus (CMV) and Epstein-Barr virus (EBV),
as well as from other forms of liver disease such as alcoholism and primary biliar
cirrhosis.

Recently, an HCV protease necessary for polypeptide processing and viral

25  replication has been identified, cloned and expressed; (see, e.9., U.S. Patent No.
5,712,145). This approximately 3000 amino acid polyprotein contains, from the
amino terminus to the carboxy terminus, a nucleocapsid protein (C), envelope
proteins (E1 and E2) and several non-structural proteins (NS1, 2, 3, 4a, 5a and 5b).
NS3 is an approximately 68 kda protein, encoded by approximately 1893

30 nucleotides of the HCV genome, and has two distinct domains: (a) a serine

protease domain consisting of approximately 200 of the N-terminal amino acids;



prot ease domai n consisting of approximately 200 of the N-term nal am no
aci ds; WD 03/062228 PCT/ US03/01752 2 and (b) an RNA-dependent ATPase
dormai n atwoDle/o&2eer m nus of the protein. The NS3 proteasecrasoposdered a
menber of the chynotrypsin famly because of simlarities in protein
sequence, overall three-dinensional structure and nmechanism of catalysis.
O her chynotrypsin-like enzynes are el gstase, factor Xa, thronbin, 5
trypsin, plasm n, urokinase, tPA and PSA. The HCV NS3 serine protease is
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conserved in the NS4a/NS4b, NS4b/NS5a and NS5a/NS5Sb junctions. The

NS3/NS4a junction contains a threonine at P1 and a serine at P1’. The Cys—Thr

substitution at NS3/NS4a is postulated to account for the requirement of .cis rather

than trans processing at this junction. See, e.qg., Pizzi et al. (1994) Proc. Natl.

20 Acad. Sci (USA) 91:888-892, Failla et al. (1996) Folding & Design 1:35-42. The

NS3/NS4a cleavage site is also more tolerant of mutagenesis than the other sites.

See, e.g., Kollykhalov et al. (1994) J. Virol. 68:7525-7533. It has also been found

that acidic residues in the region upstream of the cleavage site are required for

efficient cleavage. See, e.q., Komoda et al. (1994) J. Virol. 68:7351-7357.

25 Inhibitors of HCV protease that have been reported include antioxidants

(see, International Patent Application Publication No. WO 98/14181), certain
peptides and peptide analogs (see, International Patent Applicvation Publication No.
WO 98/17679, Landro et al. (1997) Biochem. 36:9340-9348, Ingallinella et al.
(1998) Biochem. 37:8906-8914, Llinas-Brunet et al. (1998) Bioorg. Med. Chem.

30 Lett. 8:1713-1718), inhibitors based on the 70-amino acid polypeptide eglin c
(Martin et al. (1998) Biochem. 37:11459-11468, inhibitors affinity selected from

human pancreatic secretory trypsin inhibitor (hPSTI-C3) and minibody repertoires




WD 98/17679, Landro et al. (1997) Biochem 36:9340-9348, Ingallinella et
al. (1998) Biochem 37:8906-8914, Llinas-Brunet et al. (1998) Bioorg. Md.
Chem 30 wetms/o6R28.713-1718), inhibitors based on the 70-amrCcmwsazoids2

pol ypeptide eglin ¢ (Martin et al. (1998) Bi ochem 37:11459-11468,
inhibitors affinity selected from human pancreatic secretory trypsin

i nhi bitor (hPSTI-C3) and m ni body reperdoires WO 03/062228 PCT/ US03/ 01752
3 (MBip) (Dinmasi et al. (1997) J. Virol. 71:7461-7469), CVHE2 (a
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hepatitis C virus RNA has recently been di ScTose see, Bio World Today

9(217): antishyreatsgrsin (ACTY gBlppukirtiab) 61 )ik Hepas 2442-28). Anibaagme
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(Boehringer 1ngel hei m Canada Ltd.z. 10_HCV has geen inplicated in cirrhosis
of the liver eRCE gl atsci adeto theeBet dublicatians.d¥e NV BB/178iRE. pr ognosi s
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i ndi cate | ess _t % survival rate at fouyr years post cirrhosis 15

di agnosi g.e%ﬂéﬁryéﬁt 28§9Z§H6§%Q9%\{?W| S%Hai@ﬂaﬁégéct abl e hepat ocel | ul ar
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rate of hepatochbulan cascirrmhar dhe@rognosis fonpatientsvbuffering fromtHG@V  infegtiont t |,

S OO0k e R SR IREEIOR B ATl e Pl B PSS o
fornul a: hEp&iik @udito theHRICK BF IhMukity BHremission associated with HCV infection.
Current data indicates a less than 50% survival rate at four years post cirrhosis
15 diagnosis. Patients diagnosed with localized resectable hepatocellular carcinoma
have a five-year survival rate of 10-30%, whereas those with localized unresectable
hepatocellular carcinoma have a five-year survival rate of less than 1%.
Reference is made to A. Marchetti et a/, Synlett, S1, 1000-1002 (1999)
describing the synthesis of bicylic analogs of an inhibitor of HCV NS3 protease. A

20 compound disclosed therein has the formula:

Reference i also made to W. Han et al, Bioorganic & Medicinal Chem. Lett,
(2000) 10, 711-713, which describes the preparation of certain a-ketoamides, a-

25 ketoesters and a-diketones containing allyl and ethyl functionalities.
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Chem Lett,

Ref erence k also made to W Han et al, Bioorganic & Medi cinal
(2000) 10, 711-713, which describes the preparation of certain

a- ket oamwea3/062226 ket oesters and a-di ket ones cont ai ni ng acipisoamdset hyl

functionaliti

es. WD 03/062228 PCT/ US03/ 01752 4 Reference is also nade to

WO 00/ 09558 (Assi gnee: Boehringer Ingelheim Limted; Published February

24, 2000) whi

ch discloses peptide deriyatives of the formula: / R2 Z O

OR H H3CA2 NN-"A-)Il HR3 H OR5 ORa ON H 5 where the various

el enents are
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24855 HSESI 0. 1A I 6310 (RS RTRRHBEeRlind i AhgeiElch & 1 S

Limited; Published February 24, 2000) which discloses peptide derivatives of the

formula;
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Reference is also made to WO 00/09543 (Assignee: Boehringer Ingelheim

10 Limited; Published February 24, 2000) which discloses peptide dei.vatives of the

formula:



N HHCHz OOOH ONHOReference is also nade to WO 00/ 09543 (Assi gnee:
Boehringer Ingelheim io Limted; Published February 24, 2000) which

di scl oseswpepvéexies deri vati ves of the fornula: WO 03/ 0622P8TRGI3/IS8B/ 01752
5RB A{ O RRRAO R N \ABNAZHH OOH ONHwhere the various

el ements are defined therein. An illustrative conpound of that series is:
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5 Current therapies for hepatitis C include interferon-a (INF,) and combination

therapy with ribavirin and interferon. See, e.q., Beremguer et al. (1998) Proc.

Assoc. Am. Physicians 110(2):98-112. These therapies suffer from a low sustained

response rate and frequent side effects. See, e.g., Hoofnagle et al. (1997) N. Engl.
J. Med. 336:347. Currently, no vaccine is available for HCV infection.

10 Reference is further made to WO 01/74768 (Assignee: Vertex
Pharmaceuticals Inc) published October 11, 2001, which discloses certain
compounds of the following general formula (R is defined therein) as NS3-serine

protease inhibitors of Hepatitis C virus:



HCH2 0 OH ONHY O5 Current therapies for hepatitis Cinclude

interferon-(err) (INF(err)) and conbination therapy with ribavirin and

i nt erfer owo 0586222%. 9., Berenguer et al. (1998) Proc. Ass®cT/tAm/0Pkysi ci ans

110(2):98-112. These therapies suffer froma | ow sustained response rate

and frequent side effects. See, e.g., Hoofnagle et al. (1997) N Engl. J.

Med. 336:347. Currently, no vaccine is available for HCV infection. 10

Reference is further made to WD 01/ 74768 (Assignee: Vertex Pharnaceuticals

I nc) published Cctober 11, 2001, whicf.discloses certain conpounds of the

foll owi ng general for R is defined\{€fein) as ME3-serine protease

I nhi bitors of Hepatiti I rus; WDJ|03/ 062228 PCT/ USP3/ 01752 6 N H3C CH3

CH3 HNO ) ONNO © O H/A specific conpound

di scl osed in the afore-n¥nti 01N 74768 has the f§ollowing formula: N
H
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A specific compound disclosed in the afore-mentioned WO 01/74768 has the
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5 Pending U. S. patent applications, Serial No. 09/825,399 filed Aprii 3, 2001
(PCT Publication No. WO 01/77113 published October 18, 2001); Serial No.
09/836,636 filed April 17, 2001(PCT Publication No. WO 01/81325 published
November 1, 2001); Serial No. 09/909,077 filed July 19, 2001(PCT Publication No.
WO 02/08198 published January 31, 2002); Serial No. 909,062 filed July 19,

10 2001(PCT Publication No. WO 02/08256 published January 31, 2002); Serial No.
909,012 filed July 19, 2001(PCT Publication No. WO 02/08187 published January
31, 2002); Serial No. 908,955 filed July 19, 2001 (PCT Publication No. WO
02/08244 published January 31, 2002); Serial No. 10/013,071 filed December 10,
2001 (PCT Publication No. WO 02/48172 published June 20, 2002); Serial No.

15 09/909,164 filed July 19, 2001 (PCT Publication No. WO 02/08251 published
January 31, 2002); and the afore-mentioned patent application Serial No.
10/052,386, filed January 18, 2002 disclose various types of peptides and/or other
compounds as NS-3 serine protease inhibitors of hepatitis C virus. The disclosures

of those applications are incorporated herein by reference thereto.



NONNOOO HONCH3 HBCCH3 NNO1 OVAH HO OQ3N-_~ OS5
Pending U S. patent applications, Serial No. 09/825,6399 -filed Aprii 3,
2001 (PGVoRabbizesmti on No. WO 01/ 77113 published Cctober P8I/1R0OL)S2 Seri al
No. 09/836,636 filed April 17, 2001(PCT Publication No. WO 01/81325

publ i shed Novenber 1, 2001); Serial No. 09/909,077 filed July 19, 2001(PCT
Publ i cati on No. WO 02/08198 published January 31, 2002); Serial No. 909, 062
filed July 19, 10 2001 (PCT Publication No. WD 02/08256 published January
31, 2002); Se I e B t No. WO
02/ 08187 publ TQ%@%H%H%%@%M’%{ {rgégg?*gsdgfjﬁtgerm Edéﬁ\ésmfe}ﬂlgg !}(tﬁly 19,
2001 ( PCihdrefdrecan bbjectof th\&)nveaﬁ@smpropma a:tha@unrlaenumfyl iB1he @@fnentseri al
No. 10/013,071 filed De ember g}{o 2001 %P g} Le tion. No. WO 02/48172
publ i shefl" PEFVEnIEN o3 Gsioralian o ong,0" 16T 5@ He8 Pepdllisiii y 10, 2001 (PCT
Publ i cation Ng.is\WRuRREPSEadt maraln W@wdéﬁﬂéﬁfo)ﬂs%ﬂre%@rﬂghﬁ ofprévkhton or

af ore-nenti oned patent application Serial No. 10/052,386, filed January

18, 2902 amelioration ofariecorsmoggeymnptonept hepatitisrfe/ or ot her conpounds as NS-3

serine protease._i i tor.s of of those
applications %tul”fﬂgg %tPJﬁFte%f tﬁg%gé#rgﬁn\%éﬁgpe%é% &ereﬁ{étﬁ%@gl 062228
PCT/ USO3/n€>dd7Lﬁamg7th’érwtueuty of §eM@Qrd‘t@asdbe\ﬂahr@:ﬂirrmhéﬂ@‘ﬂddsmm sxifeor HCV
infection. It is, therefore, an object of this invention to provide

corrpound@fQEéS@’IUS"ﬂQ fh@ecqm@‘alw%@rw!ﬂedd?%'@ﬁht ion or anelioration of one or
mor e synpt oms xf iR dtiheréin is to provide methods of modulating the processing of

10 the HCV polypeptide using the compounds provided herein.

Summary of the invention

In its many embodiments, the present invention provides a novel class of

inhibitors of the HCV protease, pharmaceutical compositions containing one or

15 more of the compounds, methods of preparing pharmaceutical formulations
comprising one or more such compounds, and methods of treatment, prevention or
amelioration or one or more of the symptoms of hepatitis C. Also provided are
methods of modulating the interaction of an HCV polypeptide with HCV proteas_el
Among the compounds provided herein, compounds that inhibit HCV NS3/NS4a

20  serine protease activity are preferred. The present application discloses a
compound, or enantiomers, stereoisomers, rotamers, tautomers, racemates or
prodrug of said compound, or pharmaceutically acceptable salts or solvates of said
compound, or pharmaceutically acceptable salts or solvates of said prodrug, said

compound having the general structure shown in Formula I:

/5
L
Y\W /L/ \G 5
y oz J\N N R'
25 R R?

Formula |



It is a further object herein to provide nethods of treatnent or prevention
or 5 anelioration of one or nore synptons of hepatitis C A still further
obj ect ofwohw/present invention is to provide nethods for pcmackob/at7sng t he
activity of serine proteases, particularly the HCV NS3/ NS4a serine

prot ease, using the conpounds provided herein. Another object hereinis to
provi de net hods of nodul ating the proc8ssing of io the HCV pol ypeptide
using the conpounds provided herein. Summary of the invention In its many
embodi mephSreid:n€ present invention provides a novel class of inhibitors of
t he HCV protease, pharnaceutical conpositions containing one or 15 nore of
t he conpoundsy isreelectis focbmpihe@mumgomm@mm@femhtelf@&@wmgmehﬁ kYl calipri si ng

ame § or SEWb e aaltal QiR tGR oA ELAS St BRERE) SRR ARIo R o\ ged

are rretém;iISar?foxyDQbW@ty ﬁ@térb@ryld%yehé\f‘efrd)éywdélk)ﬂ@xy'l@\/c@@lkynﬁ@t alkglaminb, HCV

protease. = Anbng 't corrpounds provi ded herein, conpounds that | nhi bit HCV
NS3/ NS4 aarytRreiep; alt&ybawtam@@ afydamirtOyhsteéoawéarempeeyclcrw&éylaffé%ﬁﬂ appl i cation

di scl os r iR ﬁneaﬁ‘b oner s,

racemat g@ t%FO progw]ug éﬁ’sal gﬂ (g)rr(é)mc%?\cpa p aégfabg'éﬁ?ll')cgﬁg %g$?gt |l e

salts orosxl?yates of said conmpound, or pharmaceutically accept able salts

or solvates of,said prod rug, said und, havin ener structure

shown in For nl as @ik alkenyl-alkynypygyciya n@v?r&t@'q %'\?gﬂﬁﬁ W‘tetg E

For mul a 2 / I ctedfromthe
hetdRQR a@sg ki ﬁgf%é;f#aﬁ% ARSI, n%teﬁeaﬁﬂeémylhétéréa@ﬁo?

group consisti'n ng nnletles
10 heteroarylalkyl, with the proviso that X' may be addltlonally opt|onaIIy substituted

with X'%;

X'2 is hydroxy, alkoxy, aryloxy, thio, alkylthio, arylthio, amino, alkylamino,
arylamino, alkylsulfonyl, arylsulfonyl, alkylsulfonamido, arylsulfonamido, carboxyl,
carbalkoxy (the term “carbalkoxy” means ester), carboxamido (the term

15 “carboxamido” means amide), alkoxycarbonyiamino, alkoxycarbonyloxy,
alkylureido, arylureido, halogen, cyano, or nitro, with the proviso that said alkyl,
alkoxy, and aryl may be additionally optionally substituted with moieties
independently selected from X';

R' is selected from the following structures:

e §_<\7

§_N/\L_ - N g__N R

. N
wherein k is a number from O to 5, which can be the same or different, R'" denotes
optional substituents on the ring, with each of said substituents being independently
selected from the group consisting of H, alkyl, alkenyl, alkynyl, aryl, cycloalkyl,
alkyl-aryl, heteroalkyl, heteroaryl, aryl-heteroaryi, aIkleheteroaryl, alkyloxy, alkyl-

25  aryloxy, aryloxy, heteroaryloxy, heterocycloalkyloxy, cycloalkyloxy, alkylamino,
. arylamino, alkyl-arylamino, arylamino, heteroarylamino, cycloalkylamino,
heterocycloalkylamino, hydroxy, thio, alkylthio, arylthio, amino, alkylsulfonyl,

arylsulfonyl, alkylsulfonamido, arylsulfonamido, carboxyl, carbalkoxy, carboxamido,



aryl, heteroal kyl, heteroaryl, aryl-heteroaryl, alkyl-heteroaryl,
cycl oal kyl, al kyl oxy, al kyl-aryl oxy, aryloxy, heteroaryl oxy,

het er ocycwoaBlyizexy, cycl oal kyl oxy, al kyl am no, 5 aryl am m@I/US03/01752

al kyl -aryl am no, aryl am no, heteroaryl am no, cycl oal kyl am no and

het er ocycl oal kyl am no, with the proviso that Y maybe optionally substituted
with X* or X12; X' is alkyl, alkenyl, @l kynyl, cycl oal kyl

cycl oal kyl -al kyl, heterocyclyl, heterocyclylalkyl, aryl, alkylaryl,

aryl al kyjkogébeayaming, Mxdryebricraiony, akyluklidochpigidd, ala yafio t he
provi so thgt%%( magl be addi t)fygna@?'oyfl fl}lla| |y sug}lsltltut edhdvm t‘gyX12 X12

i's hydro=pd mtl'dx,majh thﬁgﬂomsp thtﬂhR 't b) n@ametadd)tlormquptroaa!txll am no,

aryl am ng, K ul f ar vyl suI fonyl, al kyl sul fonam do, aryl sul fonam do,
car boxyl S b%&?%‘/?éjs‘ﬂw%n(?%é term "carbal koxy” nmeans ester), carboxamido (the

term 15 qursg@g@éa fiem OERNEHRHE dR), al koxycar bonyl am no, al koxycar bonyl oxy,
al kyl urei do, aryl ureido, hal ogen, cyano, or nitro, with the proviso that

sai d &l kyy mayatp«or@senmdaas@nt ang ifYY is @msartnd/ Isﬁetqﬁed)fram G=ukstI -t ut ed
with noieties @déﬂ?ndﬁbl .y selected fromX12; R is selected fromthe
fol | owing str &t Y(RIL K N (RIL K [-NJ (RLL)K or [-N _ -(RL 1)k
20 wher eQmiayite prezenber absemt) dhd when GM’B gsresent) (s CHeNs @1¥CHis)di f f erent,
R11 denotes 6gtlonal substltuents on the ring, with each of said

substituents KelRdei(@E&endeMiRyS, eePBlsi and whem RieapsntpMBRIB& i ng of H,
al kyl', al keny r?s%] %P%bseﬁr%epky?hﬁ%@fé abs{allﬁk’élgrdﬁject ﬁﬁl@{(@fﬂ_%yl

het er oaryl , et eroar yf et eroaryl, yl ox 25 aryl oxy,
aryl oxy, Ah'et@,r(bldﬁ MCHR) p HEHR-GHR) pal(KRRIXy NR y8) S@Izloylacbqnd aI kyl am no,

het er ocy B S TyNarnGr AREEGOnd RSk Pheo. aryl thi o) amno.
T et e, s sy o on v
’ (CRR’); and when G is absent, J is present and E is directly connected to
the carbon atom in Formula | as G is linked to;
15 J maybe present or absent, and when J is present, J is (CH2),, (CHR), or (CRR’),.
SO, NH, NR or O; and when J is absent, G is present and E is directly
linked to N shown in Formula | as linked to J;
L may be present or absent, and when L is present, L is CH, CR, O, S or NR; and
when L is absent, then M may be present or absent; and if M is present with
20 L being absent, then M is directly and independently linked to E, and J is
directly and independently linked to E;
M may be present or absent, and when M is present, M is O, NR, S, SO,, (CH2) p:
(CHR)p (CHR-CHR')p, or (CRR’); ; '
p is a number from 0 to 6; and
35 R, R, R? R®and R* are independently selected from the group consisting of H; Cs-
C1o alkyl; C2-Cyp alkenyl; C3-Cg cycloalkyl; C3-Cg heterocycloalkyl, alkoxy,
aryloxy, alkylthio, arylthio, amino, amido, ester, carboxylic acid, carbamate,
urea, ketone, aldehyde, cyano, nitro, halogen;
(cycloalkyl)alkyl and (heterocycloalkyl)alkyl, wherein said cycloalkyl is made
30 of three to eight carbon atoms, and zero to six oxygen, nitrogen, sulfur, or
phosphorus atoms, and said alkyl is of one to six carbon atoms;

aryl; heteroaryl; alkyl-aryl; and alkyl-heteroaryl;



al koxycar bonyl am no, al koxycar bonyl oxy, al kyl urei do, arylureido, hal ogen,
cyano, and nitro, with the proviso that RL 1 (when RL 1 # H) maybe

addi ti onawbysopeonal |y substituted with X' or X12; Z ispsalusos/edsirom O,
N, CHor CR, 5 Wnmay be present or absent, and if Wis present, Wis
selected fromC=0 C=S, C(=N-CN), or SO2; Q may be present or absent, and
when Qis present, Qis CH N, P, (CH2)p, (CHR)p, (CRR)p, 0, NR S, or
S2; and when Qis absent, Mnay be present or absent; when Q and Mare
absggtR &hbﬁelﬂlahgm% bb@xk@damlkyl héi@rd’alkya Qlke@yﬂZhe(eﬂereﬁyl;al(yﬂ"R- CHR) p

p, or a bond, CR, or a doubl e bond towards
A L or betemanl cheloplkykend h@mra@mlkylmeuﬁ%mw beinslepeadentlyand ( cH2) p,

connbet APt ruobiugh Wit e foieh, SRR e creterRloB TpLig ARG Epk Ry 7o Y

present Withc’dm&ﬂtmoﬁlﬁhovdles sblede@lfreﬂettte grbbup&:oh@lslﬁhg,of(amyR)albmnWr (CRR' ) p.
S@2, NH, NR or O; pr esent and Eis directly

| i gkaﬁ t@'kb(mélhéwllm aralkwbpwﬁlpalhyl é@t@’ﬁoﬁk@@ hglo‘genl_hmyxyje iR SHPY: or absent,
h
an €Na re én k?/ﬁﬁl thth'ic? aQﬂ O%ﬁﬁ et c%ox%ﬁ@%cn&hgé}ﬁkgig‘i% gnggsentt en

M may be S present

then Mi Ret@neealﬁbhydmobylandepmrrmdeulfmr)amudnketalfcnma sulfode Jsulfonyl veeat, | y and
|ndependently Iln'li(@(?1 to E; may be present or absent, and when Mis
present , NxAiragidg ydroxggate cp) p, (CHR) p (CHR-CHR )p, or (CRR) p ; p

Is a ”“”ﬁ.ﬁfhécrr r@int<Ri®unf RACSS-EL - BN reBresdRis alilefferiRredgesrndent |y
sel ected fromthe group consisting of H Cl- Cl10 al kyl; C2-Cl0 al kenyl;

C3- |68(r)1 cymambmd cycmd By stueiuce yithdhe ipyovisathaswhen saigiumtyN-CaGekptlehi
t hi I
oL rerdEh0s e Bronh 85, A MBI v RIS ke

(het er ocyeFomhua xahifyisingeCeG) B4, d, NyAl @alahw!vllrspméats é%ﬂv@f three to
ei ght carbon atons, and zero to six oxdy ni t rogen, sul fur
membered cyclic ring structure, then said five- membere cyclic ring structure lacks
a carbonyl group as part of the cyclic ring.
15 The compounds of Formula | can be useful as inhibitors of HCV protease
and can be useful in the treatment and prevention of diseases associated with such

protease.

Description of the Invention

20 In one embodiment, the present invention discloses compounds of Formula |
as inhibitors of HCV protease, especially the HCV NS3/NS4a serine protease, or a
pharmaceutically acceptable derivative thereof, where the various definitions are
given above.

Among the above-stated definitions for the various moieties of Formula I, the

25 preferred groups for the various moieties are as follows:

Preferred definitions for R' are:



phosphorus atons, and said alkyl is of one to six carbon atons; aryl;
heteroaryl; alkyl-aryl; and al kyl -heteroaryl; W 03/062228 PCT/ US03/ 01752
10 wher eiwoanyexbs t he above-sai d al kyl, heteroal kyl, al kerglrjuso3/n17s2

het er oal kenyl , aryl, heteroaryl, cycloal kyl and heterocycl oal kyl nvieties
may be independently and optionally substituted, with said term
"substituted" referring to optional substitution wth one or nore noieties
sel ected fromthe group consisting of al kyl, al kenyl, 5 al kynyl, aryl,

aral kyl, cycl oal kyl , ; het ocycI | ogen, hydroxy, thio, alkoxy,

aryl oxy, al kylthio, grymi$ M?do Ntgr;Fhcar boxylic acid,
carbamate, urea, ketone PUehyde cyano, nitro, sulfonam do, sulfoxide,
sul fone, sul fonyl ur ydr azi d hydroxamate; further wherein said
unit NG GE-L-J-N rgpr £828 hxd Nl X _i@0otBenbered cyclic
ring structure wth the proviso that mhen said unit NG GE-L-J-N

represents a five-nenbered cycli i structure when the bicyclic ring
structure in Fornmulsa—N cloppotitsi N@GO@ME @ONH@Q and M

represents a five- nenbered cyclic ri structure en said five-nenbered
cyclic ring structure Iac S a carbo group as p t of the cyclic ring.
15 The conpounds of %QL can s f ul as bt ors of HCV protease
and can be useful in‘the eatnent revention diseases associ at ed
Wi th such protease. Descrivpki on of the bRvention 20™~brhone enbodi nent, the
present invention drscloses conpounds of Fornula I as i nhi bitors of HCV
pr ot ease, especraII ICV NS3k N erine t or a
pharmaceutical ly ac ble deri N thereo e e t he vari ous
definitions are grven a égkiAnDng t ve stat gegrnrtrons for the
various noieties of Formul &%, the érred groups or the various
noi eties are as fol ] ows; Preferred |n|t|o fonRL are: WO 03/062228
PCT/ US03/ 01752 N <i§i %i—-iizi

' CONH CONHMe CONMe;

?——N<::>~——Me é__N<::>___ph é——N<::>*——OPh
é——N<::>~—-COﬂ4 ?——N<::>———COQCH3 %——N:i:>~——cogau
é——N<:>>——CONH2é——N<:>>——CONHMe é——N<:>>——CONMq

Preferred moieties for R? are:



11 N~ )1-4 --<,.,Me -<~,Ph -<",CO2H ---N(COR2CH3 --N(C02tBu --N 1 CONH2
--N(CONHVE ---N( CONMB2 N NN M2 Ph OPh N NN CO2H CORCH3 CC2t Bu NN N
CONH2 CONvbb3oake?2 -N~Me N Ph N~~OPh --<-C02H - - N\ ~CO2@H3/UshB/601G82t Bu

- - N=~CONH2- - N~~CONHVe N~~CONMe2 Preferred noieties for R2 are: WO

03/ 062228 PCT/ US03/01752 12 THC' CH3 CHB3 CH3 CH3 F3CJUTF FFF FF

CF3FCH3 FFR | FFTFI FF 12

Em“a
TKK‘H{E

iﬁ?f

CH3

Additional preferred moieties for R? include the following:



/ FBCH3CF S(0)0.2 Ci(Qaz H CH3 3 CH3 CH3 Additional preferred

noi eties for

R(err)

i nclude the follow ng: WO 03/062228 PCT/US03/ 01752 13

CH3 3 rmwo@BlBed8 CH3 Z7~ { OH n 0-3 F FFFF F F npQrasoseeserred

noi eti es for

R3 are:

71 CH31 OCH3 CH3 CH3' "CH3 (CH3 E CH3 GHi3 CH3 t-

3C1SCH3 CH3-VI o,.a 1 EHGA 'S "COCet 3 OF F _

5
;Sgg

13

NSNS

ZX/&/&V

55

n=0-3

Preferred moieties for R® are:

T

j ,)\ CHG CH
Hs CH3 CHs \ P ﬂw

CH, ' ~8C Hy

.%. e 5; g

CH, CORM?  Lor® CHS e

O



CH3 ~OCH3 3l CH3' CH3 GH3 COR COR3i CH3 WO 03/062228 PCT/ US03/ 01752 14
H3C7) 0-3\ I \ F3C S COCH CF3 0 CH3 QJ SBn HOCH COOH COOH H3C 3

CH3' CHCH3wO®3/082228 6 01, OCH M Me 0-3 0 F3C CF3 Cl CiecvausvozsE
H3C+CH3 R31 ~N N CF3 Y19 Y20 H3BCCHH3 3 M M O C(F) Me R3i 'HRSI
wherein R31 = CH or Oalkyl; 5 R51 = H COCH3, COOBu or CONHtBu; Y19 is
selected fromthe foll ow ng noieties: 14

I COOH
o
o ol ¢ T
SBn HO™ ~CH OH
COOH H3C > CHy TeHs co
3
S Li me”me 0-3
o F2C” CF3
Cl Cl Me™ “Me F; ;ZF
e O
R31 r]‘ ’I\l
CF3 yeo o v®
H3C CHj
CHy

SECING

~anan ~nn

BN A A

Me NHR®!

wherein R*' = OH or O-alkyl;
s R® =H, COCH3, COOtBu or CONHtBu;

Y' is selected from the following moieties:

O
g Ny

0]
\k/u\/\coOH Ej\/c eHs ‘-((‘)J\CGHE,

and Y2 is selected from the following moieties:



o OCH\ CH3 0~ O \'" v COON,J(-.,C6H5 C6H5 and Y20 is selected from
the followi ng noieties: WD 03/062228 PCT/ US03/01752 15 COON SO2NH2 MH6 ~
Lh~ 6H3 JwH33/08228-NHMs NHAc CH3 i (CH3)3 Y CH3 Mdst prefremresds/omset i es
for R3 are: CH3 CH3 CH3 CH3 CH3 CH3 CH3 CH 31 3 RCH3 0-4 31 OF F COR
COR31 CH3 O's CI-BSI—BO-BO—lNEIVE%lO CH CF3 CO2H C02H ci C

COOH SONH;

]
\MS:Z t‘,1‘/ﬁ\/(:l \j\/o \j\CH3
.,\'LNHMS _\j\/NHAC

:YCH;; v”‘j\oz’\/si(CH 33
CHs

Most preferred moieties for R> are:

CH3J:CH3 CHa;E_gHs CHSJI‘;CHa ,/’\CHa &
0-4

R CHg
gc:j i &COR“ f i
FF COR™
CH
ARSI e
0-3 S
CH3 CHC3:H3 OH Me Me O//\b
Cl Cl
Some other preferred moieties are:
5 for Zitis N, for R4 it is H, and for W it is C=0.

Additionally, the moiety Z-C-R? in Formula I, with R* being absent, may be

represented by the following structures:



Some ot her preferred noieti
Wit is C=O Additionally,

absent
PCT/ US03/ 01752

16 |VIAPI,

M MOf m OBM M(O M My Mp MyOt Mwo i

MO- ZZ 0-1 M / o-lI
Y~ ~ M®RC F M aol

% p\ f
M p\ f

Y iB@622eepr esented by the follow ng structures:
N AN and Preferred noieties for Y are:

es are: 5 for Zit is N for R4 it

the noiety Z-C-R3 in Formula I,

C13C-Q

Me <~

M Ml MH6-1 e

VAV AV W)

St

S

and

Preferred moieties for Y are:

M Me
m%e(o\i mg\/o\i M 0y Me%/o\i

M

Me

oy ) Ry
/O\i /\/O\i

is H and for

with R4 being
WOTAZOHE62RP 8

22 M Me
ff x"70 8 M

Q O\ 0-3 0-3 Y~V



\

CH3HOOC' CH3 CH3 1-2 CH3 H3 000H HOO 3 H HOOCCH 3 HOOC-,

><O-"' 0 Y14-N Y13 WO 03/062228 PCT/US03/01752 17 CH3 CH3 1 '2/
CH3 0-2 T C3/

CH CH3" HQOG3m6ea8r1 C3H~ / HOOCH v JO-4 COOH H3000 G- -/'ecT@S®H1768 CH3 J

CH3 CH3 HOOC- Y, .r HOO-6y\r

\ /

HOOCL} HOOC / CH3 C3H H3C CH3 / HOOCH/\/ H 3C
CH3 HOOC QO QUOOH 0-2 \ | \ H5 } (H3 H3 3'4/ 7 THP Hy15 y16

17
CHgs CHs
CHBHC/H\E \g?z\; CH3/\(~’1);\/ HooC ™Y
3 3 CH3j
Hs OOH Z
HOO y H3L\Mj\ y Hoocg%/CH\s.r’ Hooc™ Y
CHj 0-2
CiH7 HOO @(
CHy CHa
C3H7)\,f HOOCT Q(VQ'
COOH
4
/\/\,f‘: H3COOC\/\;‘: /\/\)\f m

.‘ HaCu_CHs
6 7/ HOOCTY HoOC " CH

CaHAA ¥ ﬂ %%ii; HOOG\/\;\:
CHs HOOC v O ! COOH
©X/ (l J\o-z ’ 5 Q\/g,,

Hs

. Hy Hz 2;\’ ©/(/%\ ;
©/<JM @\(:EEH ©j\ s d
THP H ey

T O e T (55



I\ 1 HOO\ / WO 03/062228 PCT/ US03/01752 18 OOH CH N

O HOO 1-3 H3C Lam O O00OH EtO NN NN HN COOH N N
CH3 H3C GMo 03@828C\ Cl ~ CF3 Cp F C
COCH WD 03/ 062228 PCT/ US03/01752 19 C~, C/ F ) [/

18

TN

COOH

OOH F;EL\
CgHs

HOO
SO Ay

Q
Py COOH
lb/\j =0 U Ng Hl\{_\
COOH | P N o
3
\‘\

/ \

o 4 "
C cl CF3 ;/Q/
F
CH
H3 éH3
AcHN x % HaC £
COOH
COOH COOH

CH AcHN H3 H3C Cecw/use3ucss

., N

/\- COOH CH3 C6 H5
YO FCH3\ F CH3
COCH

CH
N

Ay



COOHCc COOCH3 F) F FFc~l Fri' /1 ~F C CONHCH3 COOH COOH F COOH F

F/ .NNN CH5 HOOC F F zo,/ OO Mnn M M M M MM M\ MO' M
a--/ MwQaR3/0é£2LCL3 0-3 Me O~ q O\'' "~ M a M M MePWE/USO3/OMES2\ ' Me
M M ~.. M A/ O- M W 03/062228 PCT/US03/01752 20 HH H M

19

C M *, Y
Cm COOCH;3 FﬁCI D@i

F

F
)@CONHC Hs COOH rﬁCOOH F
F

COOH
- _
. o~
OCoHs5
HooC F OO OO
F
o
Hoxo 9\ro\f >S<°\f R
o, <N o, M Me A~ O,
y (7% (U L, AT
Mé me  Me ‘ Me
Me
Me. O e -
BRI A R

CCly 0-3Me

o\ ~ O\Af O\;’,

MECAEv S ol T
XC( Yoy 9& “
Mg Q_ Me O—
M Me ;‘JJ 5

o~



Me N'Y- Me~N~ Me~N\ Me~N\s'~ M M M CF3CCO3 M HH M~ N~ HM N
] N~H, 0-303 M o0-3N/ HN/ H NHwerein: Y" is selected fromH,
COON, COOED, 03062228 Ph, OPh, NHMWe, NHAc, NHPh, CH(Me)2, 1-tpCTamobyi7s2
l-imdazolyl, 5 and NHCH2COOH, yl1l2 is selected fromH, COOH COOve, Ow,

F, d, or Br; Y13 is selected fromthe followng noieties: M Me Me Me
CbzHN CbzHN M --~Me Me -+ Me M M Me2DP01 )al )al )~)C1 CO2Bn CO2t Bu CO2H

CONH2 y14 is selected fromthe follow ng noieties: WO 03/062228
PCT/ US03/ 01752 21 Me

H
Me>|/N\”; I\hlllta%/ N\f Me>|/ Me>( \;’f

CF; CCly Me
¥ ¥
N\ s 7Lr ~° >S<N\;; Y
; N ;ﬁ 5&
@()QN,\AJ’J @OgMe

jn\f H @V“\f s
H

wherein:
Y™ is selected from H, COOH, COOEt, OMe, Ph, OPh,
NHMe, NHAc, NHPh, CH(Me),, 1-triazolyl, 1-imidazolyl,
5 and NHCH,COOH,;
Y'?is selected from H, COOH, COOMe, OMe, F, Cl, or Br;

Y® is selected from the following moieties:

WA

.:I;e “ﬁ H ((x H/“a

Me CbzHN
CbhzHN

R NGNS 1
)
\fum \(]\01 \(]\&1 \q\m

CO2Bn COxtBu CO2H CONH;

Y' is selected from the following rnoieties:



0 11 11 M Ph N\ Ph-S1 Me-SO OOON OIO O MOI y~\ ~k OM \ x
O\l ~-O M0 OIl O M ONYy NHN M~ /k \r M NHH Y15 and Y16 are
i ndependewplog/osebect ed from al kyl, aryl, heteroal kyl, andpaetEsosearyt; Y17
is CF3, NO2, CONH2, OH, COOCH3, OCH3, 0C6H5, C6H5, COC6H5, NI -12, or COOH;
and 5 y18 is COOCH3, NO2, N(CH3)2, F, OCH3, CH2COOH, COOH, SO2NH2, or
NH(30CH3. Y nmay be nore preferably reppesented by: Me- Me--T- YCF3 'Y O
OroO0--/" 9 MV M M Me WO 03/062228 PCT/ US03/ 01752 22

0 0 \
Ph——%— Me—ﬁ—l Me—ﬂ_l Ph‘—ﬂ_} [ jk/
Me Q i )CL i
M;?\O )k,/ Y\ o)k > O/\ g \/\o)kf

0
0 )k O
“ A AN
Me :
Me )k N N 4 N >
Me® N / H H
H

Y% and Y'® are independently selected from alkyl, aryl, heteroalkyl, and heteroaryl;
Y'7 is CF3, NO,, CONH,, OH, COOCH3, OCH3, OCgHs, CeHs, COCgHs, NH2, or

COOH; and
5 Y'®is COOCHjs, NO,, N(CHj3),, F, OCH3, CH,COOH, COOH, SO2NH;, or

NHCOCH;.
Y may be more preferably represented by:

Me._ O
T ¥
Aoy ﬁyo\f Aoy T,
@ ooy
Me Me Me

Me



M O~ MO0 MO/ OYG~ HHHM M NMNMNM M>(/ M
1/ M> NMCFR3CC3 M HH NNNHM-~_1 ~&H NN NNO.3

1/ M
\/ 3
-3 HN\WWoOW®0626962228 PCT/ US03/ 01752 23 Me/ OO O O~ Mecvwshyolvez Me
f
I

0-
Ve
Me

Me O
H Of' M M M , ~Me~ Me000>~0 CH3SOZ2HN, MeoOC~ v s" HOOCH Y11 me ,/
MeMe \ I ~C6H5 CEHb MOOC' ! HOOC Me COCH
22
Me
OO ve L&Lq
0-3Me Me O\;(‘ HJ‘r O\§
Me H M H M H M h'r\/;e
e e e
Me>|/ Y Me>|/ v Meﬁ/ - Me>( v

Me CF3 CCl; Me

N
N



OH HOOC 4 HOOC M1 ~/\\'" n=1-2 F\ I \ I \ O I H)i::::CcooHC | : C d
COOCH3 COOHFF FFFI FCOONF I/ F\ I/ Y17 Y18" COOH COOH Me Me Me
~ ' Me" WboBniRe20~ss MYO Me 0' - -1y Me Me Me Me \Wher @cmusydonrs2 CF3,

CONH2, OH, NH2, or COOH Y18 = F, COON Still nore preferred noieties for Y

are: WD 03/062228 PCT/US03/01752 24 Me H3CSO2HN--'~\ Me MXO, ')-~0'--/
M/ M MM MMM MOMOMAMe /O, MM/ M 0--/ M>C(F

2 -‘n
o] Vad
Me O\f: Me Y o S
> 74 / o
Me Me Me)\/o?; Me 7/\ M p //
Me e
Me H
o}’?
Me Me Me Me HOOC A
MEOQC>§/O};y CHgsOZHN\)’v MeOOCx/\AJ‘”
’ % Me\'/'
M Me CeH
e
Me~y-Me 1 ' )is/\; CeHs
W x MeQOC o
HOOC NN
COOH

7N HOOC-—()\ n=1‘f:
Hood ~F ¥
n=1-2

F .
] Cl
D o I:ﬁ I:?
- . y cl COOH Cl COOCH3
COOH
F
F
I;? F cr, O .
F "COOH e i 18/©)e . |
F Soo Y COOH
Me Me

o} )
wel s Oy N e e s
Me Me Me €
Me

Wherein:

¥'7 = CF3, CONH,, OH, NH,, or COOH
v1® = F, COOH

Still more preferred moieties for Y are:



M MMMWMI3 [/ -11-~0 MM/ /1T OM13I M MO W MM O aA M
M M M O1~ F C F/ 0 O CO2ZHFCR2H O F OH HH M Me HMM N >
1 M :, ywNoskeeihde Nom CF3 Me~ Me M Me Me M Me HN, MechushB/NM752 Me 03 3
0.3 As shown in Formula | and as stated above, the unit: W 03/062228
PCT/ US03/ 01752 25 represents a cyclic ring structure, which may be a
five-nenbered or six-nenbered 24
" Me H3CSOLHN. A
MOy Aoy we YOV wel S
~ Me e
Me Me Me f‘ Me \“g
N ! A0 " WY
Me 3
v Ve e /o}‘« o [?<o\;
Me>|\/o\f’( Me’ O/\ T3 me
e
: Me
0. O
Ty g o S e
Me Me Me Me O\;f‘
F
L&/ F )
ﬁ& o LI
NS CO-H F CO,H
O~} s 2 £ 2
OH
e
Ve “; e '}je Me “\; Me T ¥
™~ ~ M CF3
Me>Mre Me>( ’Jf eMe Me
Me
M
H H Me L&
el A G O ANy
N HN-
Me Me 4 0-3 \f 0-3 }" i ?}

As shown in Formula | and as stated above, the unit:



ring structure. Wien that cyclic ring represents a five-nenbered ring, it
Is a requirenment of this invention that that five-nenbered cyclic ring
does not worBasn2@ 5 carbonyl group as part of the cyclicPCngosorect ure.
Preferably, the above nentioned cyclic ring structure is selected fromthe
followi ng structures: Ph----S S OO NOOI 0O M0 \ M1 O NNNOO
O M, me M, M OMOMO/'N NIZBFO OFOOJI NI Np 0OO
~N ANOo OOSS

represents a cyclic ring structure, which may be a five-membered or six-membered

ring structure. When that cyclic ring represents a five-membered ring, it is a

requirement of this invention that that five-membered cyclic ring does not contain a
5 carbonyl group as part of the cyclic ring structure. Preferably, the above mentioned

cyclic ring structure is selected from the following structures:

S (lﬂ Nl/
xﬁi %@Y pree



00 Ol ~NI~~N"ANO O O WD 03/062228 PCT/US03/01752 26 o p SSO
"ANl ~NI ~-N 00O0O M M M M MM pHM OHpHM HHNN( NO
~Clp Fwow3eeBes-Br Op O cy NI ~NOOO O M R H Rpcprysveoppsb H O N H
HNp NIOO Additionally, the cyclic ring structure ~ 5 is selected from
the follow ng structures: WO 03/062228 PCT/ US03/ 01752
26

o O %\/
BUBAPIE ﬁ?ko/ S

MeMe Me

ﬂi 5 » )
/@v /@Y /@Y

R \
. 0 Me N T
o) Me 0
/I\ § cl) " /l\ "
N ' /\ N i N |
(0] o) 0]

Additionally, the cyclic ring structure

~N

is selected from the following structures:



27 M Me j)N-ON2 OpOM M M, 00 I
/]~ 100 Me Me M M OJkH DOH ANN M
N,, 11 Avboboep206 0 OO0 O,0NI NI NI O

where R? is selected from the following moieties:



R20\ RRZIN/R22 ONOO ~NI N O O where R20 is selected fromthe
followi ng noieties: 5 WD 03/062228 PCT/US03/01752 28 CI C C dC O~ O
OH O ~A'wpwspyizee \ 1O ~ HHOOO d \)LH Cd H Rlramwske@i7san be
the sane or different and are independently selected fromthe follow ng
noi eties: WO 03/062228 PCT/ US03/01752 29 Nz~~ NNv6) 1 '"1-1~a 0 M -~Oe

ONe e g Me 9 2
K HED 0
o vor o,
P Sy Y YK

Ao £, aiﬁ“@

R?' and R% can be the same or different and are independently selected from the

following moieties:



M Br 04 4OHHO O-NH2 \ OO As used above, and throughout this

di scl osure, the follow ng terns, unless otherw se indicated, shall be
under st ooaotoe/ob2ee t he fol | owi ng nmeani ngs: "Patient" incl edegsbsotrshuman
and animals. 5 "Manmal " nmeans humans and ot her mammalian animals. WO

03/ 062228 PCT/ US03/01752 30 "Alkyl" nmeans an aliphatic hydrocarbon group
whi ch may be straight or branched and2onprisi ng about 1 to about 20
carbon atons in the chain. Preferred alkyl groups contain about 1 to about
12 carbon atons in the chain. Mre pref@rred  al kyl groups _contain about 1

to about 6 carbon atons in chai n, ancye ans ¢ ha pne or nore
| oner al kyl gro p;Hsuch as t Hyl or pr ; al tached to a
| i near al kyl chakn. " alKyl ™ roup hav¢$g 4 t 1 to about 6

carbon atons in the chain which nmay be strai ght or branche "Aryl" means
an aromati c nonocyclic or nmulticyclic ring systemconprising about 6 to

about 14 carbon atons, preferably about 6 tgZAAbput 10 cgrbgometons. 0
Non-limting exanpte sur{ab yl groug clude p yl and napht hyl .
"Heteroaryl " neans an gmat i ¢ Qo yétlc or lké I Ai Ng system

conprising about 5 to about 14 ring atons, preferably about 5 to about 10
ring atons, in which gne or nore of the ring atons is an el enent other

t han carbon, for exarple ni : ygen | fey, alone pr in
conbi nation. Prefexr het@hoaryls 15 COﬁhﬁ?ﬁ/ﬁEﬁEZKB o~abhett 6 ring
atons. The pref?§223§;7oxa or thia ore the h roaryl root nane neans

that at |east a nitrogen, oxygen or sulfur atom respectively, is present
as aring atom A nitrogen atom of a heteroaryl can be ptionally oxidized
ita
K@NQ

to the correspondi ng N—oxide;ﬁtfgiii iting exanples, of s bl e
heteroaryls in udB@i dyl 0 erﬁ pyri iyl , azt
o RO .

ur anyl
(furyl), thienyl,

As used above, and throughout this disclosure, the followingterms, unless
otherwise indicated, shall be understood to have the following meanings:
"Patient" includes both human and animals.

5 “Mammal” means humans and other mammalian animals.



20 pyrimdinyl, isoxazolyl, isothiazolyl, oxazolyl, thiazolyl, pyrazolyl,
furazanyl, pyrrolyl, pyrazolyl, triazolyl, 1,2,4-thiadiazolyl, pyrazinyl,
pyri dazi nwb,03@ea2moxal i nyl, phthal azinyl, imdazo[1, 5-a] ppcirdisaybi7s2

i m dazo[ 2, 1- b] t hi azol yl , benzofurazanyl, indolyl, azaindolyl,
benzi m dazol yl , benzot hienyl, quinolinyl, imdazolyl, thienopyridyl,

gui nazolinyl, thienopyrimdyl, pyrrolop@ridyl, imdazopyridyl, 25

i soqui nol i nyl, benzoazaindolyl, 1,2,4-triazinyl, benzothiazolyl and the

like. "Aral kyAl'kyprméﬁ@/é@bhyﬁétimwécmoagyb%@whydn iy BEstrdightrch the
aryl and al kyl are as previously described. Preferred aral kyls conprise a
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mul ti cyclalig g'rcnqassdoﬁwmab@gmrtb sibbot @learbordatomsainahe ch@irt Brhmchet ons,
preferably about 5 to about 10 carbon atons. Preferred cycloal kyl rings

cont iaﬁ n &tRANS hat enepomore loweralkyl@euPHeeB A cSthyl, pthyl OB5MRYL A 31
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non- ar O”%tbbﬁgé% 396&@114 ERBRRYARbH, Brefrdbly SNGticitd Attt RYSdrBh GRIMS.] Si ng

about 3 to about 10 ring atons, preferabl’y about 5 to about 10 ring atons,
i n whbch Norelimitingexamgiles hbsuitaite and gréwps inolydeydtemyl asd aapblhghent ot her

h bon, f, | e ni sul f l '
Conbi nat i'on. TRTEAHE dORG S AR Aenets By dieor e EI RS SHte esent i n
the ring consdriig AlolRBebeibRA 1aaimmy Sen, prefermN abouebeibbbutt 10 akgut 6 ring

atons. The prefix aza, oxa or thia before the heterocycl él@ root nane neans
that at |88, ia which egeer resegfithe ringaiems s ap stemesheber thancargop,fesent as
aring a 4Nl tro r e I

opti onal lte%g]énf]-%ﬁg@gteb bgﬁbee%%r?ér{g{sugb%@b%g@ ﬂi%?('%g@,ahébbeﬁéﬁ%g heg@?%oxi de.
Non- lism tcontpirabopt £to abowts tinglatomm by piefix drat exaoy thiglbeforedghei ncl ude 15

D R ui oy dielrban roct naime nfedne that 8¢ least & hiogen! §xygen o Siur StoHh
respectively, is present as a ring atom. A nitrogen atom of a heteroaryl can be
optiohally oxidized to the corresponding N-oxide. Non-limiting examples of suitable
heteroaryls include pyridyl, N-oxide of pyridyl, pyrazinyl, furanyl (furyl), thienyl,

20  pyrimidinyl, isoxazolyl, isothiazolyl, oxazolyl, thiazolyl, pyrazolyl, furazanyl, pyrrolyt,
pyrazolyl, triazolyl, 1,2,4-thiadiazolyl, pyrazinyl, pyridazinyl, quinoxalinyl,
phthalazinyl, imidazo[1,5-a]pyridinyl, imidazo[2,1-b]thiazolyl, benzofurazanyl,
indolyl, azaindolyl, benzimidazolyl, benzothienyl, quinolinyl, imidazolyl,
thienopyridyl, quinazolinyl, thienopyrimidyl, pyrrolopyridyl, imidazopyridyl,

25  isoquinolinyl, benzoazaindolyl, 1,2,4-triazinyl, benzothiazolyl and the like.

"Aralkyl" or “arylalkyl” means an aryl-alkyl- groub in which the aryl and alkyl
are as previously described. Preferred aralkyls comprise a lower alkyl group. Non-
limiting examples of suitable aralkyl groups include benzyl, 2-phenethyl and
naphthalenylmethyl. The bond to the parent moiety is through the alkyl.

30 "Cycloalkyl" means a non-aromatic mono- or multicyclic ring system
comprising about 3 to about 10 carbon atoms, preferably about 5 to about 10

carbon atoms. Preferred cycloalkyl rings contain about 5 to about 7 ring atoms.



tetrahydrof uranyl, tetrahydrothiophenyl, and the like. The term
"heteroaral kyl" or "heteroaryl al kyl" nmeans a heteroaryl-alkyl- group in
whi ch t hewbaesesnas yl and al kyl are as previously descri be#CTRrSe$/er7sed

het eroaryl al kyl s conprise a | ower al kyl group. Non-limting exanpl es of
sui tabl e 20 heteroaryl al kyl groups include pyridin-4-ylnethyl,
thien-3-ylnethyl and the like. The bodd to the parent noiety is through
the al kyl. The term "heterocyclyl al kyl™ means a heterocyclyl-al kyl - group

i N whi ChNBRSimif] éké’r‘ﬁb@s%fsilﬂ‘éb@ Hﬁbhoé\fcmc@§c|@bwlsmhéluwecte,@nmr@@d Preferred
het er ocycl yl al ky onprise a | ower group. Non-limtin exa | es of

sui t abl ecym;mrnyiycymraechs@mr@p@d@@dlthe ikeleNpn-hetiing axamples<! pyjtab ble
pyrrolidin- L met h

t hr ough 'f”l"n’g éf%llfi/‘l:yda/%ﬁf/l'% h%% -%&gllgne?ﬁ%ﬁ&}\}l adérﬁﬁ&t@%@@%h%eﬁ“’chsone or

more of the hygdogaerorahales nesaridRudtine, eglerine sbroefihecedobiinean al kyl group
as defi ned above. "Ar "I am no" neans an - NH2 or - NH3 i n which, one or
nore ‘of the 3dieigmcygly raemamwgmﬁmr%@&erﬁt%m@ﬁ’%@@o& URYQicyinGr oup

as_deflngilighor o?npnsﬁ\ﬁ/ﬁ%éﬁth?&?o ggﬁﬂ‘@oﬁﬁ? Qm & rﬁef&éﬁg%ﬂo@t b%'Bohﬂ‘FO al kyl

group i S -as previ ousl escri exanples of suita
al ky! t hi ong amm in micidenener mydrehifdhe WOMSIOBEATE) HETESO RNGEIGHENt 32

et hyl t hi o, 0 t hi d heptyl thi The b to th t t
thr ough ohert iR FATDONY Ry GRAMAS NEIgRE . Xy ey Pl alaRS o ?qixﬁ?fehm@h@nﬁr'yf

group is tctﬁiﬁ Nau mabl e
aryl thi ngéroegépr?ﬁcﬁ héf%n p ér‘?“ﬁ@é" and t-E{Br?% Et%hsﬁ?wg@'lr@; }?gﬁd to the

par end nﬂréeyed@etmooyrgwsmeta;ulaboutSm\akw ring Moms nklg prefix aza, oxa

ar oup 1 s01 BURPHRreYTe Rl Gl el e Bhellsinn 38 2 okl el &

sul fonyl sylffiatbmirebpestivelyeaptesét &  rin§a@rar The nitesgerpor Siifer atord ofo t he
parent moiety is io0 through the sulfonyl. The term "substituted" peans

t hat onethsrheterasyplybieay bapdianalhieoxdizeg ﬁgﬁl@@correspondmg N-oxide, S-oxide or
S,S-dioxide. Non-limiting examples of suitable monocyclic heterocyclyl rings include

15 piperidyl, pyrrolidinyl, piperazinyl, morpholinyl, thiazolidinyl, 1,4-dioxanyl,
tetrahydrofuranyl, tetrahydrothiophenyl, and the like.

The term “heteroaralkyl” or “heteroarylalkyl” means a heteroaryl-alkyl- group
in which the heteroaryl and alkyl are as previously deébribed. Preferred
heteroarylalkyls comprise a lower alkyl group. Non-limiting examples of suitable

20  heteroarylalkyl groups include pyridin-4-ylmethyl, thien-3-yimethyl and the like. The
bond to the parent moiety is through the alkyl.

The term “heterocyclylalkyl” means a heterocyclyl-alkyl- group in which the
heterocyclyl and alkyl are as previously described. Preferred heterocyclylalkyls
.comprise a lower alkyl group.-Non-limiting examples of suitable heterocyclylalkyl

25 groups include piperidin-4-yimethyl, pyrrolidin-3-ylmethyl and the like. The bond to
the parent moiety is through the alkyl.

“Alkylamino” means an -NH; or :NH;" group in which one or more of the
hydrogen atoms on the nitrogen is replaced by an alkyl group as defined above.

- “Arylamino” means an -NH; or -NH3" group in which one or more of the
30  hydrogen atoms on the nitrogen is replaced by an aryl group as defined above.

"Alkylthio" means an alkyl-S- group in which the alkyl group is as previously

described. Non-limiting examples of suitable alkylthio groups include methylthio, -



atomis replaced with a selection fromthe indicated group, provided that
the designated atom s nornal val ency under the existing circunstances is
not excewoadjocrngl that the substitution results in a stalplca/usospoand.
Conbi nations of 15 substituents and/or variables are perm ssible only if
such conbi nations result in stable conpounds. By "stable conpound' or
"stable structure" is meant a conpoungthat is sufficiently robust to
survive isolation to a useful degree of purity froma reaction mxture,

and for ”Hﬂ'fﬁthfé? i-bRIYItARR SHd he@giteiBsS ThE®bARGY thE Pamrmoié@ns throtghitng
exanpl es of suitabl'é substituents (unless specitied otherw se) 1 nclude, for
20 exanps$éfurhal o, al kyl, aryl, cycloal kyl, cyano, hydroxy, alkoxy,

al kyl t hi o, am,po,.. s NH(al kyl =N C Kyl - |,
SO0 alkyl Al gigAns %Yﬂ%ﬁy!z?r ,5{'&%/9 {&O‘Pﬂz}'% |t?‘e 3@&%"%@%@@@%& kyl |
al kyl het gegstindd. NoRtIRhifiag akkimpyes ofhsisitabley afyititlo groapy lielyde phehythiy andcyl
aroyl, nitro, aryl oxycarbon ar al koxycar bonyl , al kyl sul fonyl

I, .
aryl sul f eaphthylkipef babpnd te ¥hﬁ19ar,enam@¢fyu$ thrapgh the SUIN £ i nyl |
het er oaryl sul 4 . W LRI 1 Ar [ i i
het er oar al kyl tAHIP%l,LUI(f:@{c}?{ o@?ég%?ﬁsa”ﬂgisg%g%{)% Fsrerf]%é’%ﬁ é&/d eén)r;?lﬂ,mse n
Y1Y2N- al Which, th¥araNGead)p isdowel' 2K2NTFB2-bonshter tbe pavdntandieRisdaroughethehe sane
or different ?nd are independently selected fromthe group consisting of
hydr ogenSUN® | aryl, and aralkyl. The term "optional |y substituted" means

optional substAdldiBRyMhidansh adRsTOSE ighdls THEBER td i bt Mbickpiset i es.

As used herein, "the term "conposi'tion™ i's Intended to enconpass a product
conpio si tigougle thpedfdnybd i ngredi ents in the specified anounts, as well as

any WD 03/ 062228, PCT/ USO 1752 r.oduct whi ch ' .

i rect Ly, 1 BRI Jrepi v Stk aratele T Bt Bu o bR EEL ¢ o
armount s. aidm sRiplstedl With BSclsttion fidrthé mdidarés Graup Pravitsd thstane sf i ed

val ences in the text, schenes, exanpl structural fornulae, and Tabl es

herein i gesigpaiedpton SnaERA BIRNGYA & BXBHNDFIrRHBRENCES sufPlsfy the
oo B g4 OGN LSRR SmpTAE SonsagRehe 1<
r eact$ onsulbstitiésts and/or variables are permissible only if such combinations result in
stable compounds. By “stable compound’ or “stable structure” is meant a
compound that is sufficiently robust to survive isolation to a useful degree of purity
from a reaction mixture, and formulation into an efficacious therapeutic agent. Non-
limiting examples of suitable substituents (unless specified otherwise) include, for
20 example, halo, alkyl, aryl, cycloalkyl, cyano, hydroxy, alkoxy, alkylthio, amino,
-NH(alkyl), -NH(cycloalkyl), -N(alkyl),, carboxyl, —-C(O)O-alkyl, heteroaryl, aralkyl,
alkylaryl, aralkenyl, heteroaralkyl, alkylheteroaryl, heteroaralkenyl, hydroxyalkyl,
aryloxy, aralkoxy, acyl, aroyl, nitro, aryloxycarbonyl, aralkoxycarbonyl, alkylsulfonyl,
arylsulfonyl, heteroarylsulfonyl, alkylsulfinyl, arylsulfinyl, heteroarylsulfinyl, arylthio,
25 heteroarylthio, aralkylthio, heteroaralkylthio, cycloalkenyl, heterocyclyl,
heterocyclenyl, Y,Y2N-alkyl-, Y;YoNC(O)- and Y,Y2NSO,-, wherein Yq and Y; can
be the same or different and are independently selected from the group consisting
of hydrogen, alkyl, aryl, and aralky!.
The term “optionally substituted” means optional substitution with the
30 specified groups, radicals or moieties.
As used herein, the term “composition” is intended to encompass a product

comprising the specified ingredients in the specified amounts, as well as any



protected site when the conpound is subjected to a reaction. Suitable
protecting groups will be recognized by those with ordinary skill in the
art as weWwboam6trgs i o reference to standard textbooks suchrazjusheni7exanpl e,
T. W Geene et al, Protective Goups in organic Synthesis (1991), WI ey,
New Yor k. When any variable (e.g., aryl, heterocycle, R2, etc.) occurs nore
than one time in any constituent or i8Fornmula I, its definition on each
occurrence is independent of its definition at every other occurrence. 15
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1§ As used herein, the term “composition” is intended to encompass a product
comprising the specified ingredients in the specified amounts, as well as any
product which results, directly or indirectly, from combination of the specified
ingredients in the specified amounts.

Prodrugs and solvates of the compounds of the invention are also

20 contemplated herein. The term "prodrug", as employed herein, denotes a
compound that is a drug precursor which, upon administration to a subject,
undergoes chemical conversion by metabolic or chemical processes to yield a
compound of Formula Ill or a salt and/or solvate thereof. A discussion of prodrugs
is provided in T. Higuchi and V. Stella, Pro-drugs as Novel Delivery Systems (1987)

25 14 of the A.C.S. Symposium Series, and in Bioreversible Carriers in Drug Design,
(1987) Edward B. Roche, ed., American Pharmaceutical Association and
Pergamon Press, both of which are incorporated herein by reference thereto.

"Solvate" means a physical association of a compound of this invention with
one or more solvent molecules. This physical association involves varying degrees

30  of ionic and covalent bonding, including hydrogen bonding. In certain instances the
solvate will be capable of isolation, for example when one or more solvent

molecules are incorporated in the crystal lattice of the crystalline solid. "Solvate”



"Effective anount” or "therapeutically effective anount” is meant to
describe 5 an anmpunt of conpound or a conposition of the present invention
ef fect i vewDros/o6228 bi ti ng NS3/ NS4 serine protease and thusPoraso®drg2t he
desired therapeutic, aneliorative, inhibitory or preventative effect. The
conmpounds of Formula | can formsalts which are also within the scope of
this invention. Reference to a conpoung4of Formula | herein is understood
to io include reference to salts thereof, unless otherw se indicated. The

term Sabh&éﬁqug@és bEMRRYIRFh-PRASY &nd %mbs& YN LkS. R8himitiry @%inwe%h

i norgani c and/or organic acids, as well as basic salts fornmed wth
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the term "salt(s)" as used herein. Pharnmaceutical]y acceptable (i.

non- t &xi @n aneiytialicompamncyora eppagitien of the greép@t invention éﬁeCt&ﬂet'Hough ot her
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canphor at'es canphor sul f onat es rates, hydrochl orides, hydrobrom des
hydr ab odirbhsje BFetencedo salts thgreat, eslesnmtlhamseuirfmaeésThe term "salt(s)", as
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aci ds which aredgenera y consi dered suitabl or the formation of
phar naceat¢arapoynd eidfermuall centainsobethasbasie meiatc sueh asl bwdigb Honied tarae

Set ences By o iR RRre, Bhdn HaHRSlety buth s BUE 6t irfe 1AL BRARKICS,
(1986) 33ci) twatletiondntianspsalal") may bEeriRedcindcaredhcllvddd evithal theGeemi st ry

(1996), Academic Press, New York; and in The Oran%e Book (Food & WO
03/ 0622285Hs)" 3So5eshherein Pharmaceutlcally acceptable (i.e., non-toxic,

physiologically acceptable) salts are preferred, although other salts are also useful.
Salts of the compounds of the Formula | may be formed, for example, by reacting a
compound of Formula | with an amount of acid or base, such as an equivalent

20 amount, in a medium such as one in which the salt precipitates or in an aqueous
medium followed by lyophilization.

Exemplary acid addition salts include acetates, ascorbates, benzoates,
. benzenesulfonates, bisulfates, borates, butyrates, citrates, camphorates,
camphorsulfonates, fumarates, hydrochlorides, hydrobromides, hydroiodides,

25 lactates, maleates, methanesulfonates, naphthalenesulfonates, nitrates, oxalates,
phosphates, propionates, salicylates, succinates, sulfates, tartarates, thiocyanates,
toluenesulfonates (also known as tosylates,) and the like. Additionally, acids which
are generally considered suitable for the formation of pharmaceutically useful salts
from basic pharmaceutical compounds are discussed, for example, by S. Berge et

30 al, Journal of Pharmaceutical Sciences (1977) 66(1) 1-19; P. Gould, International J.
of Pharmaceutics (1986) 33 201-217; Anderson et al, The Practice of Medicinal
Chemistry (1996), Academic Press, New York; and in The Orange Book (Food &



35 Drug Adm nistration, Washington, D.C. on their website). These

di scl osures are incorporated herein by reference thereto. Exenplary basic
sal ts i ncwode/eamoni um salts, al kali nmetal salts such as peadisas®1752t hi um
and potassiumsalts, alkaline earth netal salts such as calciumand 5
magnesium salts, salts wth organic bases (for exanple, organic am nes)
such as dicycl ohexyl am nes, t-butyl anBhes, and salts with am no acids such
as arginine, |ysine and the |ike. Basic nitrogen-containing groups may be
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The 1shi parpasestafitbe diventionpr esent i nventi on can have the S or R
configuration C%Smgoeljr%cpsegf Formula |, and salts, solvates and prodrugs thereof, may
exist in their tautomeric form (for example, as an amide or imino ether). All such
tautomeric forms are contemplated herein as part of the present invention.
All stereoisomers (for example, geometric isomers, optical isomers and the
20 like) of the present compounds (including those of the salts, solvates and prodrugs
of the compounds as well as the salts and solvates of the prodrugs), such as those
. which may exist due to asymmetric carbons on various substituents, including
enantiomeric forms (which may exist even in the absence of asymmetric carbons),
rotameric forms, atropisomers, and diastereomeric forrhs, are contemplated within
25  the scope of this invention, as are positional isomers (such as, for example, 4-
pyridyl and 3-pyridyl). Individual stereoisomers of the compounds of the invention
may, for example, be substantially free of other isomers, or may be admixed, for
example, as racemates or with all other, or other selected, stereocisomers. The
chiral centers of the present invention can have the S or R configuration as defined
30 by the IUPAC 1974 Recommendations. The use of the terms "salt", "solvate"

"prodrug" and the like, is intended to equally apply to the salt, solvate and prodrug



30 by the I UPAC 1974 Recommendati ons. The use of the terns "salt",
"solvate" "prodrug" and the like, is intended to equally apply to the
sal t, solwaetos/oemes prodrug WO 03/ 062228 PCT/ US03/ 01752 36 pafi/usnaoirspner s,
stereoi sonmers, rotaners, tautoners, positional isoners, racemates or
prodrugs of the inventive conpounds. The invention also provides nethods
for preparing conmpounds of Forrmula I, 3@s well as nethods for treating
di seases such as, for exanple, HCV, AIDS 5 (Acquired Inmmune Deficiency
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exci pi ent. _ pharmaceuti cal conpositions generally additionally
conpri seirwentiveacompoundsal | y acceptable carrier diluent, excipient or

carrier (coll s\fstoi %gélgséc? Esear F’\?eqhod of modulating the activity of hepatitis C virus
15 (HCV) protease, comprising contacting HCV protease with one or more inventive
compounds.

Also disclosed is a method of treating, preventing, or ameliorating one or
more symptoms of hepatitis C, comprising administering an effective amount of one
or more of the inventive compounds. The HCV protease is the NS3 or NS4a '

200 protease. The inventive compounds inhibit such protease. They also modulate the
processing of hepatitis C virus (HCV) polypeptide.

A further feature of the invention is pharmaceutical compositions containing
as active ingredient at least one compound of Formula | (or its salt, solvate or
isomers) together with at least one pharmaceutically acceptable carrier or excipient.

25  Thus, the pharmaceutical compositions generally additionally comprise a
pharmaceutically acceptable carrier diluent, excipient or carrier (collectively referred
to herein as carriers or carrier materials). Because of their HCV inhibitory activity,
such pharmaceutical compositions possess utility in treating hepatitis C and related
disorders.

30 In yet another embodiment, the present invention discloses methods for
preparing a pharmaceutical composition comprising at least one of the inventive

compounds as an active ingredient. In the pharmaceutical compositions and



to herein as carriers or carrier materials). Because of their HCV

I nhibitory activity, such pharmaceutical conpositions possess utility in
treati ng wepaneXes C and related disorders. 30 In yet anechmasogedisdi nment,
the present invention discloses nethods for preparing a pharnmaceuti cal
conposition conprising at |east one of the inventive conpounds as an
active ingredient. In the pharmaceuti c@t conpositions and WO 03/ 062228
PCT/U803/01752 37 nethods of the present invention, the active ingredients
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bel o\  natural and synthetic gums such as acacia, sodium alginate,
carboxymethylceliulose, polyethylene glycol and waxes. Among the lubricants there
may be mentiored for use in these dosage forms, boric acid, sodium benzoate,
sodium acetate, sodium chloride, and the like. Disintegrants include starch,
methylcellulose, guar gum and the like. Sweetening and flavoring agents and
20 preservatives may also be included where appropriate. Some of the terms noted
above, namely disintegrants, diluents, lubricants, binders and the like, are
discussed in more detail below.
Additionally, the compositions of the present invention may be formulated in
sustained release form to provide the rate controlled release of any one or more of
25 the components or active ingredients to optimize the therapeutic effects, i.e. HCV
inhibitory activity and the like. Suitable dosage forms for sustained release include
layered tablets containing layers of varying disintegration rates or controlled release
polymeric matrices impregnated with the active components and shaped in tablet
form or capsules containing such impregnated or encapsulated porous polymeric
30 matrices.
Liquid form preparations include solutions, suspensions and emulsions. As

an example may be mentioned water or water-propylene glycol solutions for



Additionally, the conpositions of the present invention nmay be fornul ated
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matri ces. orm preparations include sol'utions, suspensions and
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solutions for WO 03/ %%28 PCT/ US03/ 01752 38 parenteral injections or
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pat ch of comertest, shartiyrbefersarsesite liquid form preparations for either oral or
parenteral administration. Such liquid forms include solutions, suspensions and
15 emulsions.

The compounds of the invention may also be deliverable transdermally. The
transdermal compositions may take the form of creams, lotions, aerosols and/or
emulsions and éan be included in a transdermal patch of the matrix or reservoir
type as are conventional in the art for this purpose.

20 Preferably the compound is administered orally, intravenously or
subcutaneously.

Preferably, the pharmaceutical preparation is in a unit dosage form. In such
form, the preparation is subdivided into suitably sized unit doses containing
appropriate quantities of the active components, e.g., an effective amount to

25 achieve the desired purpose.

The quantity of the inventive active composition in a unit dose of preparation
may be generally varied or adjusted from about 1.0 milligram to about 1,000
milligrams, preferably from about 1.0 to about 950 milligrams, more preferably from
about 1.0 to about 500 milligrams, and typically from about 1 to about 250

30  milligrams, according to the particular application. The actual dosage employed
-~ may be varied depending upon the patient's age, sex, weight and severity of the

condition being treated. Such techniques are well known to those skilled in the art.



type as are conventional in the art for this purpose. 20 Preferably the
conpound is adm nistered orally, intravenously or subcutaneously. -
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and preservatives. Tabl refers to a conpressed or ed solid dosage
f or m conplasticizgre ard preservatives.

Tablet- refers to a compressed or molded solid dosage form containing the
15 active ingredients with suitable diluents. The tablet can be prepared by
| compression of mixtures or granulations obtained by wet granulation, dry
granulation or by compaction.
Oral gel- refers to the active ingredients dispersed or solubilized in a
hydrophillic semi-solid matrix.
20 Powder for constitution refers to powder blends containing the active
ingredients and suitable diluents which can be suspended in water or juices.
Diluent - refers to substances that usually make up the major portion of the
composition or dosage form. Suitable diluents include sugars such as lactose,
sucrose, mannitol and sorbitol; starches derived from wheat, corn, rice and potato;
25 and celluloses such as microcrystalline cellulose. The amount of diluent in the
" composition can range from about 10 to about 90% by weight of the total
composition, preferably from about 25 to about 75%, more preferably from about 30
to about 60% by weight, even more preferably from about 12 to about 60%.
Disintegrant - refers to materials added to the composition to help it break
30 apart (disintegrate) and release the medicaments. Suitable disintegrants include
starches; "cold water soluble” modified starches such as sodium carboxymethyl

starch; natural and synthetic gums such as locust bean, karaya, guar, tragacanth



15 active ingredients with suitable diluents. The tablet can be prepared by
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15 sodium carboxymethylcellulose and hydroxypropylmethylcellulose;
polyvinylpyrrolidone; and inorganics such as magnesium aluminum silicate. The
amount of binder in the composition can range from about 2 to about 20% by
weight of the composition, more preferably from about 3 to about 10% by weight,
even more preferably from about 3 to about 6% by weight.

20 Lubricant - refers to a substance added to the dosage form to enable the
tablet, granules, etc. after it has been compressed, to release from the mold or die
by reducing friction or wear. Suitable lubricants include metallic stearates such as
magnesium stearate, calcium stearate or potassium stearate; stearic acid; high
melting point waxes; and water soluble lubricants such as sodium chloride, sodium

25  benzoate, sodium acetate, sodium oleate, polyethylene glycols and d'l-leucine.
Lubricants are usually added at the very last step before compression, since they
must be present on the surfaces of the granules and in between them and the parts
of the tablet press. The amount of lubricant in the composition can range from
about 0.2 to about 5% by weight of the composition, preferably from about 0.5 to

30 about 2%, more preferably from about 0.3 to about 1.5% by weight.

Glident - material that prevents caking and improve the flow characteristics

of granulations, so that flow is smooth and uniform. Suitable glidents include silicon



bul ki ng agent. Suitable binders include sugars such as sucrose; starches
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The asroubneéntional methods for making other forms for administration such as, for
example, capsules, suppositories and the like are also well known.
Another embodiment of the invention discloses the use of the
* pharmaceutical compositions disclosed above for treatment of diseases such as,
for example, hepatitis C and the like. The method comprises administering a
20 therapeutically effective amount of the inventive pharmaceutical composition to a
patient having such a disease or diseases and in need of such a treatment.
In yet another embodiment, the compounds of the invention may be used for
the treatment of HCV in humans in monotherapy mode or in a combination therapy
(e.g., dual combination, triple combination etc.) mode such as, for example, in
25 combination with at least one antiviral and/or immunomodulatory agent. Examples
of such antiviral and/or immunomodulatory agents include Ribavirin (from Schering-
Plough Corporation, Madison, New Jersey) and Levovirin™ (from ICN
Pharmaceuticals, Costa Mesa, California), VP 50406™ (from Viropharma,
Incorporated, Exton, Pennsylvania), ISIS 14803™ (from ISIS Pharmaceuticals,
30 Carlsbad, California), Heptazyme™ (from Ribozyme Pharmaceuticals, Boulder,
Colorado), VX 497™ (from Vertex Pharmaceuticals, Cambridge, Massachusetts),

Thymosin™ (from SciClone Pharmaceuticals, San Mateo, California), Maxamine™



the coloring agent can vary fromabout 0.1 to about 5% by wei ght of the
conposition, preferably fromabout 0.1 to about 1 % Bioavailability -
refers towvoheoerare and extent to which the active drug i opPCmgiSesloigst or
therapeutic noiety is absorbed into the systemic circulation froman

adm ni stered dosage formas conpared to a standard or control. Conventional
met hods for preparing tablets are knowh Such nmethods include dry nethods
such as direct conpression and conpression of granulation produced by
conpact i (Maxiev Pheimacsiedss, Slancmuhgo Galiforraih), pnymmpthenomte hiof&idr{frent i onal

hod Ki h f
T L dmpcka R N, e ey oo b S Sanfhnes ™™ ©
embodi ”Ef?\ttel?érgflgag? hASEELAM A S L diRAEs) Bld NPk MPEGRGA

conposi ti1ons above or treat seases such as, for
exanpl e, alpbpabnjugatés ard mﬂeeferon(alph?ﬁheoleeuleectowalqmlyﬁt@chemtmasFEreGl ng a 20
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may be u for "the treatnment of HCV in humans in not”gerapy node or in a
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Californra

Col or adopatuvdlydectlivtitd rrmanfémntamhﬁ]élnfmgem dirahsAn(gamr'l‘ hdgeand Oaks,
l\/hssachu&é; %{}Q Thynosi nTM (from Sci C one Phar maceuti cal s, San Mat eo,
Cal i f or nf&fiOTMi@%ami neTM WD 03/ 062228 PCT/ US03/ 01752 42 (I\/axi m

Phar maceut i cahg.staiaf éarﬁ&OtheGﬁbeﬁmminebude%@m@I ﬂit@m@ﬁg %tn'ahn&rfné%n

Hof f man- LaRoche, Nutl ey, New Jersey), interferon (such a for exanpl e,
15 and other stereoisomers of the inventive compounds also. Thus, as one skilled in

the art appreciates, some of the inventive compounds may exist in suitable isomeric
- forms. Such variations are contemplated to be within the scope of the invention.
Another embodiment of the invention discloses a method of making the
compounds disclosed herein. The compounds may be prepared by several
20 techniques known in the art. A representative illustrative procedure is outlined in
the following reaction scheme, followed by relevant synthetic procedures as
Examples. It is to be understood that while the following illustrative scheme and
Examples describe certain representative preparations, suitable modifications may
be made to the reaction sequences to obtain other compounds covered by this
25 invention. Such variations are contemplated to be within the scope of the invention.
Abbreviations which are used in the Preparative Examples, Schemes and

Examples are:

PPTS Pyridinium paratoluene sulfonate
TsOH p-Toluenesulfonic acid
30 DHP Dihydropyran

THP Tetrahydropyran



interferon-al pha, PEGinterferon al pha conjugates) and the |ike.

"PEG interferon alpha conjugates” are interferon al pha nol ecul es

coval ent IwoaBwexked to a PEG 5 nol ecule. Illustrative PEGPCEttSos/er’on al pha
conjugates include interferon al pha-2a (RoferonTM from Hof fman La- Roche,
Nut | ey, New Jersey) in the formof pegylated interferon alpha-2a (e.g., as
sol d under the trade nane PegasysTM, 4%terferon al pha-2b (IntronTM from
Scheri ng- Pl ough Corporation) in the formof pegylated interferon alpha-2b
(e.g., aspepl d undeEthyies-(3-aiitethgremiidpropyijoanbdddiimidet erf eron i o al pha- 2c
(Berofor Al phaTM from Boehringer | nge] hei | ngel heim Germany) or
consensu'éoicﬁ)ﬁterfer%‘rﬂ"ycﬁiéoﬁéﬂizn%g’eﬁﬁmﬂég@r‘?@%tqr@n of a consensus sequence of
nat ur al | curring -al phas (I nfergenTM from Angen, Thousand
Caks, cﬂMR?or ni a)z?%hg{ngﬁﬁalggél ier, the invention includes tautoners,
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nodi 14 caEP&hs1-ferdimpthylamaieopryhe3-pthndeareadigigedicsachioniddt ai n ot her
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be wi thi ﬁw\ﬁ'efﬁégggﬁérgbﬁlé%snventi on. Abbreviations which are used in the

Pr epar at PyBrdpx &ig{p grolid bohieroeso phiog phéovianphesafiuoeophidpBateyr i di ni um
par at ol uene sulfonate TsOH p-Tol uenesul fonic afi d 30 DHP Di hydropyran THP

R Eny AT 0. A trhengatmabREm A & toeamathyfuroniam

hexafluorophosphate]
15 iProNet: diisopropylethylamine
Boc-t-Leu-OH: N-Boc-tert-leucine

General preparative scheme




43 EDCI 1- Et hyl - 3- (3-di net hyl - am nopr opyl ) car bodi i m de HOOBt

3- Hydroxy- 1, 2, 3-benzotri azi n-4(3H)-one NWM 4- Met hyl nor phol i ne HATU

O (7- Azabeoasméizazol - 1-yl )-N, N, N , N -t etranet hyl ur oni um hexafusomeios2 5
phosphat e DMSO Di net hyl sul foxi de Chz-C Benzyl chl orof ormate Boc:
tert-butyl oxycarbonyl HOOBt: 3-hydroxy-1, 2, 3-benzotriazin-4(3H)-one 1o
EDCl : 1-(3-di net hyl am nopropyl) - 3-et hy#i4ar bodi i m de hydrochl ori de NV
4- et hyl nor phol i ne PyBrop: tris(pyrolidino)bromphosphoni um

hexaf | uor ophosphate HATU:

[ O (7-azabenzotriazol -1-yl)-1,1, 3, 3-tetranet hd i um
hexaf | uor ophosphat e 5 i Pr2Net: diisopropylethylamne Boc-t-Leu-OH
N-Boc-tert-| euci ne al pr éparlat-Pve schene NO3158%228 LBET/ US03/ 01752
44 HH H H Boc-t-Le H H N CRNE LT Tlﬂ\uﬂgé\l Co2Me—TPr2NEt HHCI 0 2
H H OPG CO2H + H2N HeLNED EDCI ] O F NEM
HHCI 0 /[\
1
2
H%‘H OPG
. H,N OMe HOOBt
: S el EDCI
>r \H/N\i/l*o NMM
© AN
3 4

. H
1. deprotection

H
, Ho T
N N
2. Dess-Martin \g
0 (0]

periodinane : /:\/L
TYXT O
7
PG is an appropriate protecting group. Non-limiting examples of PG are:
tetrahydropyranyl, benzyloxycarbonyl, tert-butyldimethylsilyl. R is as defined in the

Summary of invention.
5 Examples

Example 1: Preparation of Compound of Formula 1:
CHs

\CHs

N H O
N N\{“\“/N
H
R
N (0] 0
SR

CH;__O

Step 1.



NN," oM 34 HHOPGH1. UGHHHHOPG NOW -- N HH N 2. PyBrop
HHN\ /NyN~p OOiPr2NEt ~NN, OO HNO/I\ 6 5 1. deprotection HHp N
2. Dess- MaptodnedzéHd N 1/ periodinane INNO O Y =L 0 "10 POTASOR@765 an
appropriate protecting group. Non-limting exanples of PG are:

t et rahydropyranyl, benzyl oxycarbonyl, tert-butyldinethylsilyl. Ris as
defined in the Sunmary of invention. 85Exanples Exanple 1: Preparation of
Conpound of Forrmula 1: CH3\_ CH3 HONN Q HNCH3 ONNOORCH3 CH3 O
1 Step 1. WD 03/062228 PCT/ US03/ 01752

O i
- 4+
CiHsN
/N\)L002H5 —_— ’ OC2Hs
1a

1b
A stirred solution of ketimime 1a (50 g, 187.1 mmol) under N; in dry THF
(400 mL) was cooled to —78 °C and treated with 1 M solution of K-'BuO (220 mL,

5 1.15equiv.)in THF. The reaction mixture was warmed to O °C and stirred for 1 h
and treated with bromomethyl cyclobutane (28 mL, 249 mmol). The reaction
mixture was stirred at room temperature for 48 h and concentrated in vacuo. The
residue was dissolved in Et,0 (300 mL) and treated with aq. HCI (2 M, 300 mL) The
resulting solution was stirred at room temperature for 5 h and extracted with Et,O (1

10 L). The aqueous layer was made basic to pH ~12-14 with NaOH (50 % aq.) and
extracted with CH,Cl» (3x300 mL). The combined organic layers were dried

(MgSO0y,), filtered, and concentrated to give pure amine (1b, 18 g) as a colorless oii.

Step 2.
-+ 0]
CIH3N OC,Hs BocHN OH
1b 1c
15 A solution of amine 1b (18g, 105.2 mmol) at 0 °C in CH,Cl, (350 mL) was

treated with di-tert-butyldicarbonate (23 g, 105.4 mmol) and stirred at rt. for 12 h.
After the completion of the reaction (TLC), the reaction mixture was concentrated in
vacuo and the residue was dissolved in THF/H,O (200 ml, 1:1) and treated with
LiOHeH,0 (6.5 g, 158.5 mmol) and stirred at room temperature for 3 h. The

20  reaction mixture was concentrated and the basic aqueous layer was extracted with
Et,O. The aqueous layer was acidified with conc. HCI to pH~1-2 and extracted with
CHzCl,. The combined organic layers were dried (MgSO,), filtered, and
concentrated in vacuo to yield 1¢ as a colorless viscous oil which was used for next

step without any further purification.



45 O+ O CHNNOCH5 3 OC2hl15 1la 1b A stirred solution of ketimnme la
(50 g, 187.1 mmol) under N2 in dry THF (400 nmL) was cooled to -78 C and
treat ed wivohsdedksol ution of K-tBuO (220 ni, 5 1.15 equi Cl/usa3/dHR2 The
reaction mxture was warnmed to O C and stirred for 1 h and treated with

br ononet hyl cycl obutane (28 nL, 249 mmol ). The reaction mxture was
stirred at roomtenperature for 48 h a#fdl concentrated in vacuo. The

resi due was dissolved in Et20 (300 nL) and treated with ag. HC (2 M 300
m.) The Stepsyl ting solution was stirred at roomtenperature for 5 h and
extracted with Et20 (1 io L). The aqueous |ayer was nade basic to pH -12-14
with NaOH (50 % aqg.) and extracted with CH2CI 2 (3300 ni). The conbi ned

organi c | ayers were didcel ), filteredocHN c‘é’HFrat ed to give pure
amne (1 b, 18 g) as a colprless 0|I Step 2. - ' Cl HB3N OC2H5 BocHN
OH 1b 1c 15 A solution of ne 1 b (18g, 105.2 at 0 Cin CH2C 2

(350 mM.) was treated with tert-butyl di car bonat 23 g, 105.4 mmol) and
stirred at it. for 12 h. After the conpletion of the reaction (TLC), the
reaction mxture was concdfitrated in vacuo and %he residue was di ssol ved

in THF H20 (Zﬂ%orﬂtlonlof]:%md;’“i;gf(gér.ﬁgcﬁ,?% m&)zlg gg@g%@é@ mt )Svas'®EatedWitd ) and

stirred at roomte ifon m ture was
concent r BOfdreagant (1451 ’Dgs D8 namoBpNsmkthyt morpbolme (2onk) NQ-Himd&thglo. The

Glaa. mibosdRme by oshRNEE &S Garuren pagYivgac et det e§h&ang
For noxt TeronPkEFE eI HihT) R DD R, Hha e e £%¥¥“"“’ oh vas used
PCT/ USOBSéna?EQ—:-d and the aqueous layer was extracted with CHyCl; (3x300 mi). The
combined organic layers were dried (MgSQ,), filtered and concentrated in vacuo
and purified by chromatography (SiO,, EtOAc/Hex 2:3) to yield the amide 1d (15.0
10 g) as a colorless solid.

Step 4.
o] o)

BocHN .OMe BocHN
— "
Me

O

1d 1e

A solution of amide 1d (15 g, 52.1 mmol) in dry THF (290 mL) was treated

dropwise with a solution of LiAlHs (1M, 93 mL, 93 mmol) at 0 9C. The reaction
15 mixture was stirred at room temperature for 1 h and carefully quenched at 0 °C with

a solution of KHSO, (10% aq.) and stirred for 0.5 h. The reaction mixture was
diluted with aq. HCI (1 M, 150 mL) and extracted with CH,Cl, (3x200 mL), The
combined organic layers were washed with aq. HCI (1 M), saturated NaHCO3,
brine, and dried (MgSQ,). The mixture was filtered and concentrated in vacuo to

20 yield 1e as a viscous colorless oil (14 g).

Step 5.



46 Step 3. 0 O BocHN OH BocHN N.Ovwe M 1c 1d A solution of acid 1c
(15.0 g, 62 mol) in CH2CI 2 (250 m-) was treated with BOP reagent (41.1
g, 93 nmowp,o3mkares hyl norpholine (27 mL), N, Odinethyl 5 rgdroseybEst ne
hydrochl oride (9.07 g, 93 mmol) and stirred overnight at rt. The reaction
m xture was diluted with 1 N ag. HC (250 nlL), and the |ayers were
separated and the aqueous |ayer was ex4facted with CH2Cl 2 (3x300 ml). The
conbi ned organic layers were dried (MgSO4), filtered and concentrated in
vacuo and purified by chromategraphy (Si 2, EtOQAc/élx 2:3) to yield the
am de 1d (15.0 io g) ag,@ncollorless solid. Saemw4. ) O O BocHN N - Ow
BocHN H Me Id le A solutiol off amide 1d (15 g, %2. XNMmol) in dry THE (200
m-) was treated dropwi se wKth a sol ution of LiAl (1 M 93 nL, 93 nmol)
at 0 C. The reaction is mxturfgjwas stirred at roo nperature for 1 h and
carefully quenched at 0 C wit a solution of KHSO4—10% aq.) and stirred
for 0.5 h. The reaction mxture was diluted with ag. HC (1 M 150 nl -)
and extracted with CH2Cl 2 (™200 nL), The conbi Hed organi c | ayers were

washed with aﬂ-sdﬁ&lon(éfth/éel&&tydbat@phd\@mmmbr)iw%@wﬁwrinagi, wWagSot) . The

m xture was filtered and concentrated 1n vacuo to 20 yield le as a viscous

col or | esteated wittEgN (10t mls 740dDmueelhexrehacetone oxarsydrn 10486 g,
127.57 mmol) and stirred at room temperature for 24 hrs. The reaction mixture was
5 concentrated in vacuo and diluted with ag. HCI (1 M, 200 mL) and extracted into
CH.Cl, (3x200 mL). The combined organic layer were washed with H,O, brine,
dried (MgSQ,), filtered, concentrated in vacuo and purified by chromatography
(SiO,, EtOAc/Hex 1:4) to yield 1f (10.3 g) as a colorless liquid.

Step 6.

OH OH

CiHaN OCH,
BocHN CN 3

10 1f 19
Methanol saturated with HCI*, prepared by bubbling HCI gas to CH3OH (700
ml) at 0 °C, was treated with cyanohydrin 1f and heated to reflux for 24 h. The
reaction was concentrated in vacuo to yield 1g, which was used in the next step
without purification.
15 * Alternatively 6M HCI prepared by addition of AcCl to dry methanol can also be

used.

Step 7.
CH,

0] CHB\/
BocHN\_)LOH O\!(OCH:,
: + OCHs

+

N
O Q_\(( BocHN\_/§O O

H,Cl O

1h 1i 1j




O OH BocHN H BocHN CN 1e if A solution of the aldehyde 1 e (14 g, 61.6
nmmol) in CH2C 2 (50 nL), was treated with Et3N (10.73 nlL, 74.4 mmol), and
acet one cwersloyxtes n (10.86 g, 127.57 nmmol) and stirred atcmamsos/oEsper at ure
for 24 hrs. The reaction m xture was 5 concentrated in vacuo and dil uted
with ag. HO (1 M 200 nL) and extracted into CH2CI2 (3x200 mL). The

conbi ned organic |ayer were washed w t48 H20O, brine, dried (MgSO),
filtered, concentrated in vacuo and purified by chromatography (Si02,

Et OAc/ Hex 1: 4yhé @nﬁh@b@itérfnwa@@reﬁérewonowmgqnbeﬁéthbuwm Zhangrarfd J. G + OH
BocHN CN Cl H3N OCH3 If 1g Methanol saturated with HC *, pr gared by

bugblh i ngMH®|e@§§lt[adJCQEQ}Cb¢’@O199r9)6‘bt33@)0V'"0\/§3>e exeantion tmthe GIBrin If
and heat

ond, et G Rl L oAbl o P PR e SRR SRR o ©°
Al ternati vel yA@¥lution ofrmhetibldﬂ)amlddletdld)BooiCHg;OH t1ch (Benmettamaioals, 664 al so

besogﬁs-ﬁgm 341 boyne) and agiing |hy¢100%§@§792§3@50%&@5 Gveh (100 mLyat > > ©
0°C was treated with BOP reagent and stirred at rt. for 15 h. The reaction mixture
was concentrated in vacuo, then it was diluted with aq. 1 M HCI and extracted into
EtOAc (3x200 mL). The combined organic layers were washed with saturated
NaHCO3 (200 mL), dried (MgSOsa), filtered and concentrated in vacuo, and
10  chromatographed (SiO, EtOAc/Hex 3:7) to obtain 1jn (6.0 g) as a colorless solid.

Step 8.
CHa~ CHa CHa\/CHs

~ =
~ =

(—)\T(OCHa OCH;
N v

BocHNY&O O -_— BocHN\A o) 0
1j 1k

A solution of methyl ester 1j (4.0 g, 9.79 mmol) in THF/H20 (1:1) was treated
with LiOHeH,0 (401 mg, 9.79 mmol) and stirred at rt. for 3 h. The reaction mixture

15 was acidified with aq. HCI and concentrated in vacuo to obtain the free acid.

A solution of acid in DMF/CH,CI, (1:1 50mL) was treated with amine 1g (1.0
equiv), EDCI (1.5 equiv), HOOBt (1.25 equiv) and NMM (4.0 equiv.) at -10 °C. The
reaction mixture was stirred at 0°C for 48 h and concentrated in vacuo. The residue
was diluted with aq. 1M HCI and extracted with CH,Cl,, The combined organic

20 layers were extracted with aq. NaHCOj3, ag. HCI, brine, dried (MgSQs,), filtered and

concentrated in vacuo to obtain 1k as a tan colored solid.

Step 9.



48 The ami no ester 1li was prepared follow ng the nmethod of R Zhang and J.
S. Madalengoitia (J. Og. Chem 1999, 64, 330), with the exception that
t he Boc gwoup/o6222s cl eaved by the reaction of the Boc- protreatisds/aarsno acid
with nethanolic HCl. A solution of comercial am no acid Boc-Chg-OH, 1 h
(Senn chemcals, 6.64 5 g, 24.1 mmol) and am ne hydrochloride 1i (4.5 g,
22 mol) in CHRC 2 (100 mM-) at O0C wa49treated with BOP reagent and
stirred at rt. for 15 h. The reaction m xture was concentrated in vacuo,
then it was diluted with ag. 1 MHC andcextreeted into EtOAc (3x200 ni).
The conbi ned offfanj€Hsayers were washed with-sat rat @pﬁ &CCB (200 n),

es

dried (MgSO4), fllt,eredHanml-boncentrat ed |§j/% hr omat ogr aphed
(Si 02, EtOAc/ Hex /3: t o ot ai jn (6.0 ol solid. Step 8.
CH3~~CH3 CH31. | Ei:HB ngﬁ cH 0OcoOR0 0O 1j 1k A
sol ution ofgdraihylieser Y D i n T 20 ((dxidn) vvas' treated
with Li OHH20 (40T n& 9.7ém'ol) and stirred at “h. Thé reaction
m xture 15 was idified h ag. HCl a oncentrated |n vacuo to obtain
the free acid. I ution of acid in DV 0, G2 (1:1 50m) was treated with
amne Ig (1.0 eguiv), EDCl (1.5 equiv), HOOBt (1.25 equiv) and NW (4.0

equiv.) at -10 C. The reaction mxture was s§jirred at OC for 48 h and
concentrated in vacuolk The residue was diluted with ag. 1M HCl and

extracted witR %ﬁr?%f tﬁe%s@%egﬁg ’\r}gg%‘ﬁ?i,éhf ?%ﬁh LY@ HEEGY M TREVR—OW th

ag. NaHCO3, aq rine tered ‘and concentrated in
vacuo t oaobtcannedireﬁedsn yateo. TwE acidavasodirently used for coupling with various

amines as described below.

5 A solution of acid (100 mg, 0.19 mmol) inCH,Cl./DMF ( 3mL each ) was
treated with (S)-aziridine-2-carboxylic acid methyl ester (R = COOCH3, 52 mg, 0.38
mmol), HATU (73 mg, 0.19 mmo!) and NMM ( 63 mg, 0.6 mmol) and stirred at 0°C
for 12 h. The reaction mixture was diluted with CH,Cl, (100 mL) and washed with
aqg. HCI (1 M, 100 mL), saturated NaHCO3 (100 mL), brine (100 mL) dried (MgSOa)

10 filtered concentrated in vacuo to give 1L which was used for oxidation.

The hydroxy amide (1L) was taken in CH2Cl, ( 5 mL) and treated with Dess
Martin reagent (200 mg) and stirred for 3h at rt. The reaction mixture was diluted
with ag. NaHSOj3;, and ag NaHCO3; (20 mL each) and extracted into CH2Cl, (100
mL). The combined organic layers were washed with aq. NaHCO3 dried with

15 MgSO, filtered concentrated in vacuo and purified by chromatography to yield 1
(R= COOCHS3, 59 mg) as a colorless amorphous solid.

Some of the compounds prepared by the method described above are
shown in Table 1, along with their binding activity.

Table 1
20

Entry Structure Activity




Step 9. WD 03/062228 PCT/ US03/ 01752 49 CH3, _
NY, ~yO~- C N O O Boc BocHN HN O O OO oxi dn.
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The acid was directly used for coupling with various
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Binding activity A: <5 uM

Assay for HCV Protease Inhibitory Activity:

Spectrophotometric Assay: Spectrophotometric assay for the HCV serine protease

was performed on the inventive compounds by following the procedure described in
PCT Publication No. WO 02/08244 published January 31, 2002. The activity of the

compounds in Table 1 is shown in the same Table.

While the present invention has been described in conjunction with the

10

specific embodiments set forth above, many alternatives, modifications and other

variations thereof will be apparent to those of ordinary skill in the art. All such

alternatives, modifications and variations are intended to fall within the spirit and

- scope of the present invention.

15



20 Entry Structure Activity CH3vCH3 N Nomi NH 1 Me~ii NN\OOOA M 0O
WO 03/ 062228 PCT/ US03/01752 50 CH3--CH3 N Nomi N 2 Me ,NyN~-O O O COCCH3 A
O M O GMBO3@H22) 2 N N( N 3 Me~NUN-O O O COOH A M PODUSHBACRS O N N
N4, M O11 NOOOOA M 0 Binding activity A: <5 M

51

Claims
What is claimed is:
1. A compound, or enantiomer, stereoisomer, rotamer, tautomer, racemate or
prodrug of said compound, or pharmaceutically acceptable salt or solvate of said
5 compound, or pharmaceutically acceptable salt or solvate of said prodrug, said

compound having the general structure shown in Formula [:

N
—

ZI

m_s

Formula |
wherein:

10 Y is selected from the group consisting of the following moieties: alkyl, alkyl-
aryl, heteroalkyl, heteroaryl, aryl-heteroaryl, alkyl-heteroaryl, cycloalkyl, alkyloxy,
alkyl-aryloxy, aryloxy, heteroaryloxy, heterocycloalkyloxy, cycloalkyloxy, alkylamino,
arylamino, alkyl-arylamino, arylamino, heteroarylamino, cycloalkylamino and
heterocycloalkylamino, with the proviso that Y maybe optionally substituted with X"

15 orX'%

X' is alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkyl-alkyl, heterocyclyl,
heterocyclylalkyl, aryl, alkylaryl, arylalkyl, heteroaryl, alkylheteroaryl, or
heteroarylalkyl, with the proviso that X" may be additionally optionally substituted
with X'%;

20 X'2is hydroxy, alkoxy, aryloxy, thio, alkylthio, arylthio, amino, alkylamino,
arylamino, alkylsulfonyl, arylsulfonyl, alkylsulfonamido, arylsulfonamido, carboxyl,
carbalkoxy, carboxamido, alkoxycarbonylamino, alkoxycarbonyloxy, alkylureido,
arylureido, halogen, cyano, or nitro, with the proviso that said alkyl, alkoxy, and aryl
may be additionally optionally substituted with moieties independently selected

25 from X'%;

' R is selected from the following structures:



Assay for HCV Protease Inhibitory Activity: 5 Spectrophotonetric Assay:
Spectrophotonetric assay for the HCV serine protease was perforned on the
i nvent i vewoaspexzegis by foll ow ng the procedure described POT/UREI01752

Publ i cati on No. WD 02/08244 published January 31, 2002. The activity of the
compounds in Table | is shown in the sane Table. Wile the present

i nvention has been described in conjunb2ion with the io specific

enbodi ments set forth above, many alternatives, nodifications and ot her
variations thereof will be apparent to those of di nary skill in the art.
Al'l such alternatives, difiedlio s“and,_ar_iNti @'y i ntended to fall
within the spirit and sg;'pﬁ’?ﬁ\q he{}br)ése i nwenton. 15 WO 03/062228

PCT/ US03/ 01752 51 Cains® What I's clainmed is: 1I¥ A conmpound, or

enanti omer, stereoisoner, rotaner, tautomer, racenate or prodrug of said
conpound, or pharmaceutically acceptable salt or solvate of said 5
conpound, or pharnmaceutically acceptable salt or solvate of sai d prodrug,
sai d conpound havi ng tWral structure shown in 1/ Q MI
\L_-- EW\ O 42 NY RN_B_@ O FRgrmula §_w dRY)Hs sel ect ed
fromthe group con |5tf"p{/ hefollovmng noi egi es: al kyl -

wherein k is a number from 0 to 5, which can be the same or different, R""

denotes optional substituents, with each of said substituents being
independently selected from the group consisting of alkyl, alkenyl, alkynyl,

5 aryl, cycloalkyl, alkyl-aryl, heteroalky!, heteroaryl, aryl-heteroaryl, alkyl-
heteroaryl, alkyloxy, alkyl-aryloxy, aryloxy, heteroaryloxy,
heterocycloalkyloxy, cycloalkyloxy, alkylamino, arylamino, alkyl-arylamino,
arylamino, heteroarylamino, cycloalkylamino, heterocycloalkylamino,
hydroxy, thio, alkylthio, arylthio, amino, alkylsulfonyl, arylsulfonyl,

10 alkylsulfonamido, arylsulfonamido, carboxyl, carbalkoxy, carboxamido,
alkoxycarbonylamino, alkoxycarbonyloxy, alkylureido, arylureido, halogen,
cyano, and nitro, with the proviso that R'' (when R'! = H) maybe optionally
substituted with X! or X'%;

Z is selected from O, N, CH or CR,;

15 W may be present or absent, and if W is present, W is selected from C=0, C=S,

C(=N-CN), or S(O3);
Q may be present or absent, and when Q is present, Q is CH, N, P, (CH,),,
(CHR)p, (CRR’)p , O, N(R), S, or S(O2); and when Q is absent, M may be
present or absent; when Q and M are absent, A is directly linked to L;
20  Ais O, CHy, (CHR), , (CHR-CHR'), . (CRR’)p, N(R), S, S(O2) or a bond;
E is CH, N, CR, or a double bond towards A, L or G;
G may be present or absent, and when G is present, G is (CH.),, (CHR),, or
(CRR’)s; and when G is absent, J is present and E is directly connected to

the carbon atom in Formula | as G is linked to;



aryl, heteroal kyl, heteroaryl, aryl-heteroaryl, alkyl-heteroaryl,
cycl oal kyl, al kyl oxy, al kyl-aryl oxy, aryloxy, heteroaryl oxy,

het er ocycwoabkgid2exy, cycl oal kyl oxy, al kyl am no, aryl am n@CT/US03/01752

al kyl -aryl am no, aryl am no, heteroaryl am no, cycl oal kyl am no and

het er ocycl oal kyl am no, with the proviso that Y maybe optionally substituted
with X* 15 or X12; X" is alkyl, alken$8, al kynyl, cycloal kyl,

cycl oal kyl -al kyl, heterocyclyl, heterocyclylalkyl, aryl, alkylaryl,

aryl al kyly mé}%@b?@sféﬁ't or Abkahhahararivl is @@sehteueé FHY), a(cquR p,VMrt(CRRY%
proviso that” X' K@e add |t|onaIIKot|onaII substltuted wth X12
e

X12 is hydroxﬁ(Oa)l WN(RAoyIQyand whew J ispkeemthCois riesentrans Easdectly

al kyl am no, n al fonyl, al kyl sul fonam do,
aryl sul f onam W %%ngnh?(@?hﬂgf&%é@hﬁﬁéﬁr o‘!(am do, al koxycar bonyl am no,
al koxycaLbﬁwb@wese'ﬁt oy bbsehtiand vitied Liepdsentdl isg@H, CERR®, S or NgR);r 0, with

the proviso that said al kyl, al kox and aryl may be addlt gnal |
optiohal Iy suBsé whenddisasenioiheni @ﬁm%ﬁé‘?ﬁ?@ﬁpfﬁb%mte@f‘@d Mds PF%?ﬁrﬂ(lz R1

is selected f t I ﬂﬁ)%%% 3 752 52
N~ (R 11)k N/ FPL %?é%bggw %i”%&’ Cﬂ?ﬁi‘%@‘%ﬁ ere?“ﬁgﬁg E)Sg %ﬂ%ﬁgr from
0 to 5, whi chnsoc&redﬂgahldendamdnntldlhhkede@E R' denotes optional

substitu Wi th each i d substi uentsbin i Ly sel ected
fromt heﬁgm&ecwﬁm psstaang wheai s picsent Wi 0. RERESSaY oai ki

al kyl -aryl, &F DOAORR) , (TRIRIOARY, ordCHRR et eroaryl, al kyl - heteroaryl,

al kyl oxy, alky aPonxy aryl oxy, ﬁeteroary?oxy heterocycloalkyloxy

cycl ol kplipaynurabanframiOte, 6,sand am no, al kyl -aryl ami no, aryl am no,
het er oaryl am n

al kyl t hi B, Pé,r@?ﬁu %% %ﬂckﬁlb%rﬂ‘ 5# {’Fﬁ@%}[&g?@% "??ﬁyndepg d%rn(t)l)f'y’ thio.
selected from the group consisting of H; C4-C1g alkyl; C2-C+p alkenyl; C3-Cs
cycloalkyl; Cs-Cg heterocycloalkyl, alkoxy, aryloxy, alkylthio, arylthio, amino,
amido, ester, carboxylic acid, carbamate, urea, ketone, aldehyde, cyano,

15 nitro, halogen, (cycloalkyl)alkyl and (heterocycloalkyl)alkyl, wherein said
cycloalkyl is made of three to eight carbon atoms, and zero to six oxygen,
nitrogen, sulfur, or phosphorus atoms, and said alkyl is of one to six carbon
atoms; aryl; heteroaryl; alkyl-aryl; and alkyl-heteroaryl;

wherein said alkyl, heteroalkyl, alkenyl, heteroalkenyl, aryl, heteroaryl, cycloailkyl
20  and heterocycloalkyl moieties may be optionally substituted, with said term
“substituted” referring to substitution with one or more moieties which can be the
same or different, each being independently selected from the group consisting of
alkyl, alkenyl, alkynyl, aryl, aralkyl, cycloalkyl, heterocyclic, halogen, hydroxy, thio,
alkoxy, aryloxy, alkylthio, arylthio, amino, amido, ester, carboxylic acid, carbamate,

25  urea, ketone, aldehyde, cyano, nitro, sulfonamido, sulfoxide, sulfone, sulfonyl urea,

hydrazide, and hydroxamate;

further wherein said unit N-C-G-E-L-J-N represents a five-membered cyclic ring
structure or six-membered cyclic ring structure with the proviso that when said unit
N-C-G-E-L-J-N represents a five-membered cyclic ring structure, or when the

30  bicyclic ring structure in Formula | comprising N, C, G, E, L, J, N, A, Q,and M

represents a five-membered cyclic ring structure, then said five-membered cyclic

ring structure lacks a carbonyl group as part of said five-membered cyclic ring.



10 al kyl sul fonam do, aryl sul fonam do, carboxyl, carbal koxy, carboxam do,

al koxycar bonyl am no, al koxycar bonyl oxy, al kyl urei do, aryl ureido, hal ogen,
cyano, amworsiosns with the proviso that R' (when R' # H) maylsosptrspnal |y
substituted with X' or X12; Zis selected from0O, N, CHor CR 15 Wnmay be
present or absent, and if Wis present, Wis selected from C=0 C=S,
C(=N-CN), or S(02); Q may be present o054absent, and when Qis present, Qis
CH N P, (CH2)p, (CHRp, (CRR)p, 0, N(R, S, or S(02); and when Qis

absent, nﬁﬁé&ﬁnp&rﬁféf‘élaﬁﬁ 1ahmefém ng%e@&éwfrwh@faw.h? Ais directly
I|nkedto L; 0, CHR) p, (CHR-CHR) , p, N(R, S,

S(02) or a bond dou ms/d towards A, L or G G may
be present or absént Q d Whe%ncé{lg/ﬁ‘re'eseng9 P'EZHZ)p, (CHR) p, or

(CRR )P; and when G is E)’é‘ent Jis present and Eis directly connected to
the carbon atomin Fornula | as Gis linked to; WO 03/062228 PCT/ US03/ 01752
53 J may be present or_absent, and en Jis present,, Jis (CH2)P, (CHR
P, or (CRR)p, sgee)q CONER) %Nﬁ/aodzamgen ﬁ—« jtBu G i s present
and Eis directly” linkéd to N Shown~in Formul a | |nkedto J; L may be
present or absent, and when L is present, L is CH, C(R) 0, Sor N(R; 5
and when L is absent, then Mmy be present or absent; and if Mis present
with L being absegt_,_,\ggtﬂdﬂmﬁ getily C@mi,men(’\j/%ap_e@ Menked to E, and
J is directly and in éndently |inked to E preseﬁt or absent,
and when Mis present, Mis 0, N(R), S, S(02), (CHZ)P (CHR) P
(CHR-CHR )P, or (CRR) P ; 10p|sanunberfrom0t06 and R R, R2, R3

and R4 can be the sa dlffer ch belngan ependent | y sel ect ed
fromthe group co S of H 0al kyl —80 | kenyl; C3-C8

cycl oal kyl ; -C8 heter cl oal k I akkoxy, aryl oxy,~alkylthio, arylthio,
a%ino, y % y Phy YT OXY, i &Ky y

QO RO
CO,H CO,CH, CO,tB
= B B
CONH, CONHMe CONMe,

§+N®‘Me i—NO—Ph <>*
%—N<>—COZH g— <>—C02CH3 i——N<>—c:oztBu
i—r\<>—c:0NH2 %—N<>—CONHMe §—N<}CONMe2

3. The compound of claim 2, wherein R® is selected from the group consisting



am do, ester, carboxylic acid, carbamate, urea, ketone, aldehyde, cyano, 15
nitro, hal ogen, (cycloal kyl)al kyl and (heterocycl oal kyl ) al kyl, wherein said
cycl oal kywoios/oemade of three to eight carbon atons, and zePQTIUSIFINSDXYygen
nitrogen, sulfur, or phosphorus atons, and said alkyl is of one to six
carbon atons; aryl; heteroaryl; alkyl-aryl; and al kyl-heteroaryl; wherein
sai d al kyl, heteroal kyl, al kenyl, het&boal kenyl, aryl, heteroaryl,
cycloal kyl 20 and heterocycl oal kyl noieties may be optionally substituted,
with said term "substituted" referring to substjrtution with one or nore
noi eti es which can be the__sane orggifferent /AQ bei ng i ndependent |y

f

h

sel ected from tffie group c nsisting al kyl Hal k yl, oM, ynyl, aryl,
aral kyl , E heii4 clic, [ hafbgen yeE XY, thlo g&%pxy,

aryl oxy, al KyPthio} aryltﬁﬁm am 4, am do, d carbokyﬁic acid,
carbamate, 25 urea, ketone, al dehyde, cyano, ro, sulfonam do, sulfoxide,
sul fone, sulfonyl urea, hydrazide, and hydroxamate; further wherein said
unit NCGE-L-J-Nrepresents a five-nenbered.gcyclic ring structure or

si x-menbered cyclic ring ucture wi the proviso ¢ qﬁ;mhen said unit

N-C- G E-L-J-Njrepresents e- menb d cycl ing s 5l r when the
gﬂi gN@céé%ctEq,

30 bicyclic stru
gr Structure, then sald

Q and M re g%ﬂts
five-menmbered cyclic ring structure lacks a carbonyl group as part of said
five-menbered cyclic ring. WO 03/062228 PCT/ US03 01752 54 fM'The conpound
of claim1, wherein RL is s eMedfromthefoI cu. |- N=Me

| -N(Ph 14 I-N(IEHJ N~ -M 2I- HN
JIMe Ph ODhCI -N Cc® Bu-NI- J-N~  GHj CH3
cor™ COR3!

", CONMe2

0 COOH CF;
o}
RN L )O: L
SBn HO~ ~CHs; COOH
COOH HaC CH3™ £y CHs
(5 : @
S 0-3
) Me Me
(ofte) o) OH FoC~ TCF,



CONH2 CONHMe CONME2 -N Me -N Ph-1-N CO2H J-N CO2CH3 J-N CO2tBu |-N CONH2
1-N CONHMe | -N CONMe2 3. The conpound of claim2, wherein R3 is selected
fromthe womaperensi sting 5 of: WO 03/062228 PCT/ US03/ 01 Pe2/usbHor7s£H O CH3
CH3 CH3 CH3~CH3 CH3 3 SCH3 CH3 CH3 H3C .~...CH3 H C SCOCEt 3 6)0-4 60 F
F OCH3 CH3 31 CH3 CHCH3 CH3 COR31 COR 3 H3C 0-3 1IXtl151 / 6 F3C S ' COOH
CF3 0 w CH3-~SBn HO ~CH3 O LCOOH CCR#H H3C CH3' CH3H3 Me Sa Me Me 0-3 O
0 OH F3C CF3 WD 03/062228 PCT/ US03/ 01752 56

anan annany annn anAn.

AnAn

Cl Cl Me™ “Me FT>F

A
<«

—Z

—Z

CF, Y1 ‘e

Me R NHRE!

wherein R*' = OH or O-alkyl;
R® = H, COCHj3, COOtBu or CONHtBuU;

s Y"Yis selected from the following moieties:

0]
L Ay

Y, COOH ,Hj\/csHs \(KCGH .

and Y? is selected from the following moieties:



c ad M M FF H3C R31CH3 6N CF3 Y19 Y20 H3C CF CH3 3 M 601 C(C(F)t~
Me Rai NHR' wherein R31 = OH or O alkyl; R51 = H COCH3, COQBu or

CONHt Bu; WwWOY2061238 sel ected fromthe followi ng noieties: @CcT@BA17€H3 \ COOH
/[ v-6H5 t;~CO and Y20 is selected fromthe follow ng noieties: WO

03/ 062228 PCT/ US03/ 01752 57 ( .40 COOH SO2NH2 CH3 3 JCH3 .~NHMs NHAc H3
~p~/ Si (CH3)3 CH3 4. The conpound of cbaim 3, wherein R3 is selected from
the group consisting of the follow ng noieties:

Yo Yo, Yo
COOH SO,NHo

xui:i \\j\/@ \j\/o \j\CH
"\,j\./NHMS .\LNHAC

5\/c;H3 t&j\o/\/Si(CH 33
CH3
4. The compound of claim 3, wherein R? is selected from the group consisting

of the following moieties:

é 125 8i\co;a“ f i

FF COR*!

;l;o 3
CH CH Za\
3 CH; 3 OH Me” “Me 00
COZHTW\COZH
Cl Cl
5 5. The compound of claim 4, wherein Z is N and R*is H.

The compound of claim 5, wherein W is C=0.

The compound of claim 6, wherein Y is selected from the following moieties:



CH 3CH CH3CH3 CH3 CH3 CH 3 3 CH3 131 3 CH3 0-4 COR 31 OF F COR31 J CH3
O00-3 ~% 0/ CHBC3HIOHM MeC3CRHCR®H C Cd 5 5. The
conpound wbD ocloed2ns 4, wherein Zis Nand RA is H 6. The eomusosai7ed cl aim
5, wherein Wis C=O 7. The conmpound of claim®6, wherein Y is selected from
the follow ng noieties: W 03/062228 PCT/US03/01752 58 Me Me M Zo" MOB
M-O- MO\ Me M MOf Mew yO Maw LO~j5&I3C-O- M '~ 0-8 MO M af %O M
MO M-H M M O

M o % " Me Me Me
N o e)\/o Me)\ro\,
Mel M:>K/ N ~3 o §
M O\§ Me\(\)/o\i C|3C\/O\§

0-8

Me/;/o\§ B;er

PN \l/\o/ﬁ . s O /VO\§
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0 TY13 WO 03/062228 PCT/ US03/01752 59 CH3 CH3

[XO Y14- N\

M FOJwme OI

Y11 M eO MQ2C C) }

M101l Y12/ Q
' CH3 1-2, CH3

t_l

[ HOGEH 08/06222CH3 CH3 1-2 CH3 H3 OOH HOO H3 '

\  HOOCCIHHT/US0752 CH3 0- 2

HOOC. r ~/

C3H~ / HOOCH v ~°

C'/0-4 COOH H3000 CG/\/ | f

j 3H7 CH CH 3" |

6 f HOOC HOOC J CH3 CH3 C3 H7 H

COOHf CH3 HOCOC, "~ 1 H3 H3 CH3 HOOC~, r

3C,L HOOCH'\ H3C\ / I H3 HOOC ICOOH 59-2 \ (\ 2H5 /I \13 H3 cl
CH3X\:; CH,
45 CHY ™Y HOOC
CHY Ch, \cr::\;( e /\c;\;
Hs OOH ' Z
HOO y H3C\Mi y Hoocm;" HooC™
CHj 0-2
CHy CHa
CaHy” HOOC C\(\,);:;,
COOH Y
H Hs CH HOOC
HOO j\3 /&CHa ol
TY  hooc Y HoOC > CHs
CaHa A~ Hacﬁs HOOC -~
e" HaC™ 75 ¥
4
Ha HOOC P @\ COOH
/ . 7 ~)\
¥ | 5
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\ f S THP OHy15 y16 \l \I SHOO\ -~

CH3\

\
I

ci
C\

COOH CH3 C6 H5 0 HOO 1-3 H3C L-~1 COOH N EtO N N HN CNk,
y IWo-63l6p18 O F CH3 &F \ |

FCA CH3 CHH3 AcHN H3C COOH F 3CCF3 COOH COOH

| ~ WO 03/062228 PCT/ US03/01752 60 OOH

N N COOH
\ CH3\ CH3 F CH3 CH ?C3/usasn17e€t CF3 \

(é}ﬁf OOH F;EL‘ [:j l\ri\f CHSy
CeHs

COOH

HOO
¥
y.s/\ﬁ HaC/O/\ &‘; Lb/\f O\/\f
i COOH
N

EtO
AT A "

COOH \Eiilﬁ; N= }
"a, \o s N
o Yy 0 L

o)
F CH3
o o ., o
F CH3 CHy CHa HsC CHs
o Qo i
C Cl CF3 F/Q/ C/QA
F Cl
CH CHa
AcHN & f * s HaC NG :: f&
; COOH FaC CF3
COOH COOH



WD 03/ 062228 PCT/ US03/01752 61 C/ CF/ \ I C~
F. & I/ f F/ | CCONHCH3 COON\ COON F F F COOH
)X~/ 0 Owo\og/obabee C. (, r,> M M M M M Me OZ
CF3 CC13 0-3 M 0 O Me/\~/0. MM M M O M M

03/ 062228 PCT/ US03/ 01752

XL

oL o o M
gy 7 S &
Me Me Me e Me
Me.__ O
j:r%f L e
3 CClj
O<
SOENeN
Me
Me
Me

Qo

COOCH3 F C F F
H5\ \ HOOC I F F
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X

F

X,

E
COOH



62 HHHM 'NM /N~ Me~y- M N Mew M~ Me Me CF3 CC13 M HHH N
Nomm HMe HN N O3 M 03 HNC 03 H HHN-/ NY )O9N Nomi H wherein: Y'
i s sel ectwo oBoearedd, COON, COOCEt, Owve, Ph, OPh, NHMe, NHA®CTNISBH017€H( Me) 2,
l-triazolyl, 1l-imdazolyl, 5 and NHCH2COOH; y12 is selected fromH, COOH,
COOwve, Owe, F, C, or Br; y13 is selected fromthe follow ng noieties: le
Me Me Me CbzHN ChzHN Me'j'~Me Me'Me MBZ2M Me A),C- 1 )~)C 11 CO2Bn
CO2tBu CO2H CONH2 y14 is selected fromthe follow ng noieties:

Meo N N M “ M me
Me N e e
vl ¥ e ¥ MeT ¥ me( ¥
Me CFs CCls Me

N N\\ H H\\
\f : 4 ¥ o K
Cn @<N\5 @‘ "y ﬂh Ny ﬂb

0-3Me HN~ <

o D G, T
H

wherein:
Y'" is selected from H, COOH, COOEt, OMe, Ph, OPh,
NHMe, NHAc, NHPh, CH(Me);, 1-triazolyl, 1-imidazolyl,
5 and NHCH,COOH;
Y'? is selected from H, COOH, COOMe, OMe, F, Ci, or Br;

Y" is selected from the following moieties:

I U N

-~

A
Me

Me CbzHN
CbzHN

-~ ~— \ ~

Me/l\Me Med;eMe Me/(Me ©)
o o

\(]\01 \(]Eu \(]EM \(]\01

CO2Bn CO2tBu CO.H CONH;

Y™ is selected from the following moieties:



WD 03/ 062228 PCT/ US03/01752 63 0 OONPh-1S- Me-ISM Ph 11 ~p O ON
O0p MOO MBM-\ OOO OOPpPp M O M~> NHN Me NHH H Y15 and Y16
are i ndepeodensi2ys sel ected from al kyl, aryl, heteroal kyl, pamaishetiesoar yl ;

Y' is CF3, NO2, CON H2, OH, COOCH3, OCH3, OC6H5, C6H5, COC6H5, NH2, or
COOH;, and 5 Y18 is COOCH3, NO2, N(CH3)2, F, OCH3, CH2COOH, COOH, SO2NH2, or
NHCOCH3. 8. The conpound of claim 7, wB&rein Y is selected fromthe group
consisting of: M O-- M CF3 VO

I I N
Ph—ﬁ Me—”—i Me—'ﬂ)_g Ph—ﬂ_g Ejk
N
0]

Y'® and Y'® are independently selected from alkyl, aryl, heteroalkyl, and heteroaryl;
Y' is CF3, NO2, CONH,, OH, COOCH3;, OCH3, OCgHs, CgHs, COCgHs, NH,, or

COOH; and
5 Y'is COOCHjs, NO2, N(CHa)z, F, OCH3, CH,COOH, COOH, SO,NH;, or
NHCOCHs.
8. The compound of claim 7, wherein Y is selected from the group consisting

of:

Me_ O
] ¥
Aoy ﬂ\ro\f Aoy T,
oy o ooy O
Me Me C[Me Me



P-0 O--/ Me Me M Me WO 03/062228 PCT/ US03/01752 64 Me O~ 4Me 0-3 Ve

Me
O/ O HMe HHI M> NM> Nom M>( Nom M>( Nom M CF3 CC3 M
\ 0

)XH H 4THvOioBloéz228 N H M N~ NN O 3 NO-3 " ~ 0 3 Me HNPCT/USDB/IN752 1-1
*-| -1 WD 03/062228 PCT/US03/01752 65 ~O~- M OO~ Me -Y Me~0 M@ Me M Me H
o1 M Me M Me MeOOOX~~0 CH3SO2ZHN \ McOOC>< HOOC /' Y11 Me\!
64
Me
0~ Me L&
Me O\ O—
0-3Me O\rex Hf f
Me H M H M H M lr\'je
e e e
Me~ T 4 Me—] ¥ Me~T i Me>( Y
Me CF; CCly Me
H H H



M e M M aCH I » C6GH MOOC
n=1-2 F\ 01): : C COCH Cl
COOH Y18 wO@stocdges M2 Me Me O Meyo
Wherei n: Y17 CF3, CONH2, OH, NH2,

of claim8, wherein Y is selected fronésthe group consi sting

03/ 062228 PCT/ US03/ 01752

Me>r0\; Me
Me Me Me)\/ O\;
O}a
Me Me
MeOOC></O\f ©
Y11
Me MeMe
HOOC/\/\]; C
OH

F COOH
Me
Me 0
Me Me)Y \és’
Me>‘\)’ Me

Wherein:

Y7 = CF3, CONH,, OH, NH,, or COOH
Y18 = F, COOH

of:

~' HOOC COOH

COOCH3 F COOH F
Me~O-' Me Me
or COOH Y18

0
d
Me

Me Me

CH3SOgHN\);

Me\’/

Me

AN
COOH

n=1-2

OH
=
0

Me

MeOOCX/\;r’

HOOC a~ 1~In=1-4 HOOC
FCOHF I/ F()~Y,7 Ft
| Me MechHshpo178e

F, COOH 9. The conpound
of : WO

/ O% O)'Lz
7
Me H/

M
° HOOC™ ™"

CeHs

| CGHS =

Doy oo

v

k)

PN cl
S > ol &6
ct” >"cooH ¢ COOCH;

Y18

Me/j/ Oy

Me

o G

%
COOH
Me
Me\]/O\f Me O}f
Me
Me

The compound of claim 8, wherein Y is selected from the group consisting
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10.  The compound of claim 9, wherein R? is selected from the group consisting

s of the following moieties:



MM os N ~HNN H\ O10. The conmpound of claim9, wherein R2 is

sel ected fromthe group consisting 5 of the follow ng noieties: WO

03/ 062228WwB@3H0&B08/ 01752 67 ----\ 7 H CHs CH3 CH3 CH3 CHRCTRB®/0175XF F- F
FFCFRSFFFCB -7TFFFFJ FFF FF3ICHICF OS(Co0-201 SCo-2
CH3 I CH3 CH3 C H3 11. The conpound of claim9, wherein R2 is sel ected
fromthe group consisting of the fol l®W ng noieties:
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11.  The compound of claim 9, wherein R? is selected from the group consisting

of the following moieties:
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FFFAFFFFn 0-3 12. The conpound of claim10, wherein the noiety:

E~ is seweaBms22ts om 5 WO 03/062228 PCT/ US03/ 01752
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CH, CHy CH,

12.  The compound of claim 10, wherein the moiety:
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wherein R20 is selected fromthe foll ow ng structures: 11~~ C C
u~ O~ ~\N~\ ANMe ~ 101 HHO 0/ 0 f0j 11 H NC HR21 and R22 may
be the sawe oomextes f erent and are i ndependently sel ected fromushgo1752
foll owi ng structures: WO 03/062228 PCT/US03/01752 71 H-,~&I1 F JO, Y
K/'le / Br 13. The conpound of claim11l, wherein the noiety: WO
03/ 062228 PCT/ US03/ 01752 72 zp----- f70is selected from M M M
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R?' and R?2 may be the same or different and are independently selected from the

following structures:
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R20 21 R22 RN/ NO I OOwherein R0 is selected fromthe foll ow ng
structures: Hclcl~11~1¢1 CLOHO O~~~ N .~~N M V101 'f- HHO
0 OO0 H GYoloeme22B21 and R22 may be the sane or different @ad/m0g01752

i ndependently selected fromthe 5 follow ng structures: WO 03/062228

PCT/ US03/ 01752 74 IMFrN, [/ Br o (;Al10 14. The conpound of clai m 10,
wherein the noiety: WO 03/062228 PCT/ US@3/ 01752

is selected from:
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R?' and R% may be the same or different and are independently selected from the

5  following structures:
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14.  The compound of claim 10, wherein the moiety:



O Ol ~O/~N::) NO OM MO 0OAN 000 W 03/062228
PCT/ US03/ 01752 77 Me; Me M .M OM OM g -NN ~-NI OO0 OOF F O
O"Ol~ ~Mooblos22b6l O 00 OO | (pl NNN ~~ 100 O PCT/US03/01752

75

is selected from:

Me
4,
0
Me Me o Me, Me
\Me (I) Me
/(?\N /\\N | o ‘/\\ N ) -~



SSOO0OO0O NAANANN I'I'l Oo 00 M

nnOp of ,ANI N OO Oop
M M MMM pHM HpHM HHN-~NN OpHO CddC FFB\-Br Opl
aN | - AOWOI03/062288 0 0 WD 03/ 062228 PCT/ US03/ 01752 78 O MecRudosv17€H Me OH
HO HNI N( NI OOO 16. A pharmaceutical conposition conprising
as an active ingredient at |east
76
Me Me Me MeMe Me
H Me OH oH Me
I H | H H
;/‘\N I /‘\N /\ l

H Mr\je H " oH 3
T H i1 H A H
/\N I /l\N l NT
(o] 0 o

15.  The compound of claim 11, wherein the moiety:

5 is selected from:
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one conpound of claim1. 17. The pharnmaceutical conposition of claim16 for
use in treating disorders 5 associated with HCV. 18. The pharmaceuti cal
conposi t iwo 0elexksmi m 16 additionally conprising at | east POmAIS03/01752
pharmaceutically acceptable carrier. 19. The pharnaceutical conposition of
claim 18, additionally containing ant | east one antiviral agent. io 20.
The pharnmaceutical conposition of claifd 19, still additionally containing
an interferon or pegylated interferon. 21. The pharnmaceutical conposition
of claim 20, mherelmm§ahg at | east awe antiviral agent |s,mébay|r|n and
said interferon is a-iI"gterferon. ¥ ' me} hod of tr8at'n Lj,sorders
associated with t r ot ease, é\;r hod cpnpyi dm ni stering
to a patient in negd |of [such treakfrentNa ar mac osition which
conprises thera fective amount of at least o conmpound of
claim1. 23. The nethod op claim 22, wherein said admnistration is
subcut aneous. 24. The use of a conpound of claim1l for .the manufacture of a
nmedi canent to 20 treat, di sorders associ@ted with the prot ease. 25. A

[ ‘ [ iti ing the
di sorders associ ated w the HCV prgtease said nefbo conpri sing bringing
into intimate confﬁc conpound of |icliai
acceptabl e carri he? conp d of cl
selected fromthe 25 grou consi sting of: 03/ 062228 PCT/US03/01752 79
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O NNom{l 'I HNM~N /OOOCOOCH3 M2 0 O CH3/CH3 HO NNonf HH
Me_NUNOO O COON Me 0 Oand CH3.,CH3 NNQ HINNIi -O Mei> OYNOOOO
Me 0 O 5 wo oaoah228 maceuti cal ly acceptable salt or sol vat epofi/isas/ai7spnpound.
27. A pharmaceutical conposition for treating disorders associated with the
HCV protease, said conposition conprising therapeutically effective anount
of one or nore conpounds in claim26 ad a pharnaceutically acceptable
carrier. 28. The pharnaceutical conposition of claim 27, additionally
containing at least 10 ongyantiviral agegt. 29. The pha&naceuti cal
conposition of claim %7,0 Il additignally containifgg.an interferon or a
pegyl ated interferon© TH¥€ phar mace gl conpof Qf cl ai m 28,
wherein said antivir i [ [ ' rferon is
a-interferon. 15

16. A pharmaceutical composition comprising as an active ingredient at least
one compound of claim 1.
17.  The pharmaceutical composition of claim 16 for use in treating disorders

5 associated with HCV.
18.  The pharmaceutical composition of claim 16 additionally comprising at least
one pharmaceutically acceptable carrier.
19.  The pharmaceutical composition of claim 18, additionally containing ant least
one antiviral agent.

10 20. The pharmaceutical composition of claim 19, still additionally containing an
interferon or pegylated interferon.
21.  The pharmaceutical composition of claim 20, wherein said at least one
antiviral agent is ribavirin and said interferon is a-interferon.
22. A method of treating disorders associated with the HCV protease, said

15  method comprising administering to a patient in need of such treatment a
pharmaceutical composition which comprises therapeutically effective amouhts of
at least one compound of claim 1.
23. The method of claim 22, wherein said administration is subcutaneous.
24. The use of a compound of claim 1 for the manufacture of a medicament to

20 treat disorders associated with the HCV protease.
25. A method of preparing a pharmaceutical composition for treating the
disorders associated with the HCV protease, said method comprising bringing into
intimate contact a compound of claim 1 and a pharmaceutically acceptable carrier.
26. The compound of claim 1, wherein said compound is selected from the

25 group consisting of:
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5 or a pharmaceutically acceptable salt or solvate of said compound.
27. A pharmaceutical composition for treating disorders associated with the HCV
protease, said composition comprising therapeutically effective amount of one or
more compounds in claim 26 and a pharmaceutically acceptable carrier.
28. The pharmaceutical composition of claim 27, additionally containing at least
10 one antiviral agent.
29. The pharmaceutical composition of claim 27, still additionally containing an
interferon or a pegylated interferon.
30. The pharmaceutical composition of claim 28, wherein said antiviral agent is
ribavirin and said interferon is a-interferon.
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