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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.g., 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;
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the NS3/NS4a junction by the NS3/NS4a serine protease occurs intramolecularly
(i.e., cis) while the other cleavage sites are processed intermolecularly (i.e., trans).
Analysis of the natural cleavage sites for HCV protease revealed the
15 presence of cysteine at P1 and serine at P1' and that these residues are strictly
conserved in the NS4a/NS4b, NS4b/NS5a and NS5a/NSSb 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, £.q., 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.g., 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 Applidation Publication No.
WO 98/17679, Landro et al. (1997) Biochem. 36:9340-9348, Ingaliinella et al.
(1998) Biochem. 37:8506-8914, Llinas-Brunet et al. (1998) Bioorg. Med. Chem.

30 Lett. 8:1713-1718), inhibitors based on the 70-amino acid polypeptide eg[in c
(Martin et al. (1998) Biochem. 37:11459-11468, inhibitors affinity selected from
human pancreatic secretory trypsin inhibitor (hPSTI-C3) and minibody repertoires
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1s currently poor. HCV infection is more difficult to treat than other forms of
hepatitis due to the lack of immunity or remission associated with HCV infection.
Current data indicates a less than 50% survival rate at four years post cirrthosis

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 ef 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 formuia:

AcHN

Reference is 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.



10 HCV has been inplicated in cirrhosis of the liver and in induction of .
hepat ocel | I inona. The prognosis for patient's suffer
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pr ot ease. conpound di scl osed therein has the formula: O H N,_AN H
'"?~Y 0O Ac(HNN _~Ao H H SH COOH Reference k. also_fade to W Han et a/,

Bi oorgani ¢ & Medicinal Chem Lett, (2000) 10, 711z713, which describes the
preparati on of certain a-ketoam des, a 25 ket oest er >.and (x-di ket ones
containing ally] and ethyl functionalities. WO 03/ 068228 PCT/ US03/ 01752 2 4
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series is:

Reference is also made to WO 00/09543 (Assignee: Boehringer Ingelheim
10 Limited; Published February 24, 2000} which discloses peptide dernvatives of the

formula:



Jformula: R Z, .0 OH H31Cf A2 N))-NNR3 HH ORSOR4 ONHO 5

where the various el ements-are defined therein. An illustrative compound of
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where the various elements are defined therein. An illustrative compound of that

) series is:
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. Enql.
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:



O Reference is also made to WO 00/ 09543 (Assignee: Boehringer Ingelheim io

Limted February 24, 2000) which discl oses pepti r| vat | ves of
the formﬁg}ld]@g%@ 062228 PCT/ US03/01752 JUL 2006 5 R P%Igj 0 R6

~'"AN 3NfHH OOH 1, 0ON HO where the various elemsnuklﬁ\; (1[35

defined therein. An |Ilustrat|ve conpound of that series is: NO\CH3 P
K3C 6
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A specific compound disclosed in the afore-mentioned WO 01/74768 has the

following formula:

el
%&

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 18, 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.



HCCH 0 "C~"0O~N H ONIly N 0O WO 5 Current therapies for hepatitis
Cinclude interferon-eL (INF.) and conbination therapy with ribavirin and
i nt er f er on W &EK062 %wq , Berenguer et al. (1998) Proc. AssocPCAHS0 8} ci ans
.110(2):98-112. These therapies suffer froma | ow sustained r@sfiin rate
and frequent side effects. See, e.q., 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 Twrebien rikkd 200&w therd’s sobddsempeEs fbaHCV dofepbiemdl inf t he

| nhi bi t or SGFeTRER 2N QT S" s ISV THENS RSB FOPB S5 SRR heABlEenE (1 n
HB3C CH  BriprElfntidih or AmSliotditiok! of Bnf drifRode fptdms of hepatitis C.
It is a further object herein to provide methods of treatment or prevention or
5 amelioration of one or more symptoms of hepatitis C.
A still further object of the present invention is to provide methods for
modulating the activity of serine proteases, particularly the HCV NS3/NS4a serine
protease, using the compounds provided herein.
Another object herein 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 protease:.
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

/"
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0 A specific corrpound di sclosed in the afore-nentioned WO 01/ 74768 has the
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heterocyclylalkyl, aryl, alkylaryl, arylalkyl, heteroaryl, alkylhetercaryi, or

10 heteroarylalkyl, with the proviso that X" may be additionally optionally substituted
with X'?; )

2 is-hydroxy, alkoxy, aryloxy, thio, alkylthio, aryithio, amino, alkylamino,

arylamino, alkylsulfonyl, arylsuifonyl, alkylsulfonamido, arylsulfonamido, carboxyl,
carbatkoxy (the term “carbalkoxy” means ester), carboxamido (the term

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

R' is selected from the following structures:

%_N/‘l_‘_(R”)k g—N/\ (R11)k .
N V4 |
% /_\\ R or i—N R

———N -y

0 N
wherein k is a number from 0 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, atkenyl, alkynyl, aryl, cycloalkyl,
alkyl-aryl, heteroalky!, heteroaryl, aryl-heteroaryl, alkyl-'heteroaryl, alkyloxy, alkyl-

25 aryloxy, aryloxy, heteroaryloxy, heterocycloalkyloxy, cycloatkyloxy, alkylamino,

- arylamino, alkyl-arylamino, arylamino, heteroarylamino, cycloalkylamino,

heterocycloalkylamino, hydroxy, thio, alkylthio, arylthio, amino, atkylsulfonyl,
arylsulfonyl, alkylsulfonamido, arylsulfonamido, carboxyl, carbalkoxy, carboxamido,



.There is a need for new treatnments and therapies for HCV infection. It is,
therefore, _an object of thirs invention to provide conpounds useful in the

t r eat ment 3é‘?‘sé:(/"ént ion or amelioration of one or nore synBC&HSOHp17S2
_hepatitis C. It is a further object herein to provide nethods of tﬁﬁgﬁ@f”t
or prevention or 5 anelioration of one ﬁr nore synptons of hep&ﬁi | . A
still further object of the present inveAtion is to provide nethods for

modul ating the activity of serine proteases, particularly the HCV NS3/ NS4a
serine pratkeasarbanyiaminohslkesygasbaaglopy odkuedeider ayhreidaohalogesbFedino.her ei n
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i nhibitors of the pr ot ease, pharmaceutical conpositions containing one

or 15 noikiscieledted dmmp@MNCHetGRids of preparing phar nmaceuti cal
formul ati Qpgs_coppri si ng one or, nore ch co ds, an t hods .o
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hepatitis C. AlcyeNocfMi dedogre nmethods of nodulating the interaction of an
HCV pol ypeptide wth HCV proét ease. . Among t he conpounds provi ded herein,
conpounds @ may bepragent HCAbRIST, RISd avieh QdeipresgmoQaasi ANt Pv(Gllz)ar e

preferred. The en i gqat) di Qses, a, C ound, enanti oners,
st er eoi soners, (& H’e&%@ﬁﬁkuﬁoh@&' q%‘ghﬁ”&WBP“%gBo%i?Qt-% rQQY(tj"ecorrpound,
or pharmaceut i GrbéantasicizenblvharphlsnPM sl asdert, Rfis Siréétly iEeand, or

phar maceuti cal lé acceptabl e salts or solvates of said prodru sai d

( p , ! ,
CommouAd. Hais AotHae(GaRbs a(CHRGIRbe. GHRGN i NG iDz0na bond: M\ L-~ 1 WO
\ GO 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 (CH3),, (CHR},, O
(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 (CHz),, (CHR),, or (CRR'),.
S0;, NH, NR or O; and when ! 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,, (Csz ps
(CHR)p (CHR-CHR');, or (CRR") 5 ; '

p is a number from 0 to 6; and

25 R, R, R% R®and R are independently sefected from the group consisting of H; Cs-
Cip alkyl; C2-Cyo alkenyl; Cs-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;



JH4zNR R)" NI 25 RBRUR2 0 Formula | WO 03/062228 PCT/ US03/ 01752
JUL 2005 |A: Y is selected fromthe group consisting of the

fol | owi ng M@ﬁfs&zﬂ al kyl, alkyl- aryl, heteroal kyl. het eroé&flﬂfso-"’“”ﬁ

aryl -heteroaryl, alkyl-heteroaryl, cycloal kyl, al kyl oxy, alkyl -arinl oxy,
aryl oxy, heteroaryl oxy, heterocycl oal kyl gxy, cycl oal kyl oxy, al lZ?IJg ifl s

aryl am no, al kyl-aryl arni no, aryl am no, teroaryl am no, cycl oal kyl am no and
het erocycl oal kyl ami no, with the proviso that Y maybe optionally substituted

with X' wherein;any ofitheabove:said ladsy hetaraafill alkegy bafexga!,kenyl. aryl,

27yl ot ky! hefRBEg PR R eterdk ey Fafeted HavdB¥ derBoréhfl B ne
provi so t bptioxdily sEdstiRedddithisanftdrin eRbsteed Yrefarbingith Wptidnabedbistiition, X12

I s hydroxy, al koxy, aryl O'Xéé thio, alkylthio, arylthro, am no, alkylam no,
aryl ani noWwithi a8 etmose ynoieties selgctashiyom theigroenicponishng @f allsyl alke@mbnani do,

car b, ol Ao SR SR o R Y R o (L e
al kyl ur ei deyiosy, \dlkyl®ic arylisibogminho, @ide, eSter,tdrboxy!id Adid! Eerbanfite serebhat
aﬁalt ﬂ ﬁl)!(gkéw%', l;lcéixe%ydg,n gy:rgg,lnitrrrgysutl)f%ng%éct).l sourllfaolxligle.%ﬂtifggg ,a sllell%lonsyiJBféal.t ut ed
hydrazide, and hydroxamate;
further wherein said unit N-C-G-E-L-J-N represents a five-membered or six-

10 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 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 the cyclic ring. |

15 The compounds of Formula | can be usefui 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 |, the
25 preferred groups for the various moieties are as foliows:

Preferred definitions for R are:



Jndependently selected fromX12; R is selected fromthe follow ng
structures: |I-N~-(R.I)k =N /~~"(R1)k I-NF_i (R11)k or I-No (R11)k 20
wherein k WO B&Ber fromO to 5, which can be the same or PATUSBHELTF2 R
denotes optional substituents on the ring, wth each of said sub |tuents
‘bei ng i ndependently selected fromthe group consisting of H, A %

al kenyl, al kynyl, aryl, cycloalkyl, alkW -aryl, heteroal kyl, heter oar y| ,
aryl - heteroaryl, alkyl - heteroaryl al kyl oxy, aIkyI 25 aryloxy, aryl oxy,

het er oaryl oxy, het ero | kyl 0%y, cl oal k kyI am no, aryl am no,
al kyl -aryl am no, aryl $3het e?ﬁpm #’iﬂmadkw a mino,
hyd

het er ocycl oal kyl am no, thio, al kyI t hi o, ar yI t hi o, am no,

al kyl sul fonyl, aryls ffo al Kyd su nam do, | f onam do, carboxyl,
car bal koxy, car boxani 2%28‘:%? /0?7‘5 O3B 2006 9
al koxycar bonyl am no, aI koxycar bonyI oxy, al kylureido, arylureido, hal ogen,

cyano, and nitro, t proviso that R' (whep R’ H) nmaybe additionally
optionally substltutg?d' CRNHg M2 |, ONHMese e ooMed, N, CH or CR

5 Wmay be present or absent and if IS present, Wis selected from C=0
C=S, C(C(=N-CN), or S02; y be presen or absent, d when Qis present, Q
is CH N P, (CH)p, NO NR, S, N'SO3;, and when Qi s
absent, M may be present absent vvh Q and aredabsent, Ais directly
linked to L; io Ais 0, CH2,~M<LHR) p, ICHR' ) p, ( ) p, NR S, S02 or
‘a bond;

) COzH CO,CH3 CO;tBu

ROIN S OV
CONH CONHMe CONMe;

§—N<>fMe g__Noiph E———NO—OPh
E—Nofcozl-l E—NO—CC)gCHa §—N<>fcoztau
g——NO—~CONH2 E—N\/>—CONHM9 §—N<>—CONMe2

) Preferred m_oieties for R? are:



Eis CH N, CR or a double bond towards A, L or G G nmay be present or .
absent, and when Gis present, Gis (CH2)P, (CHR) p, or - (CRR'ZLp; and when G
i s absent W9 P68 sent and E is directly connected to thePERUSBHEFom in
Formula | as Gis linked to; 15 J maybe present or absent, and ngﬁp 06! S
present, Jis (CH2)P, (CHR) p, or (CRR')E. S02, NH, NR or O; and when J is
absent, Gis present and E is directly 2inked to N shown in Fornula | as
linked to J; L may be present or absent, and when L is present, L is CH CR,
O, Sor NRR and when L is absent, then Mumy be pressdnt or ent; and if M
is present with 20 L being_absent,~hen M|s direcfly and ipdependently
linked to E, and J is|directily ang~1 ndepepeently |ihked to¢E M may be
present or absent, andt whencd is present,] Mis 0,~NR S, S02, (CH2) P,
(CHRp (CHR-CHR )p, or (CRR) p p“"s a number frdmO to 62 and 25 R R, R 2
, R3 and R 4 are independently sel ected fromtheo"’gr oup ¢onsisting of H C
Cl O al kyl; C2-C O al kenyl: C3-CS cycleal kyl ; G3~C8 heter8tycl oal kyl, al koxy,
aryl oxy, al kylthi o, yl thi o, i no, am do, ester, ca ylic acid,
carbanmate, urea, kgtone, al dghyde, 0, nitro, hal ogen; (cycloal kyl)al kyl
and (heterocycl oalKyl yal kyl , erein said cygl oal kylgetS made 30 of three to
ei ght carbon atons, and zer® to six 'oxygen, #aktrogen, sulfur, or phosphorus
atons, and said alkyl is of one to six carbon atons; aryl; heteroaryl;

al kyl -aryl; and al kyl - eroaryl; WD 03/06222 CTI Usg3/ 01752 2 4 JUL 2006
10 wherein any of the gbove-sa d al kylsT*het er oal kyl, al kenyl, heteroal kenyl ,

aryl, Y
=
|
F
£
.
L

. T
Y c
/I Fac” ¥

HyC

X
A
—EO ﬁ i I {Okoz :
I L b I )

Additional preferred moieties for R? include the following:

3



_heteroaryl, cycloal kyll and heterocycl oal kyl noieties may be independently
and optlonall substituted, wth said term"substituted" éﬁw @9 >
optional BB Eon with one or nore noieties selected f (H group
consi sting of alkyl, alkenyl, s alkynyl, aryl, aralkyl, cycl?gugynmﬁ
" heterocyclic, hal ogen, hydroxy, thio, alkoxy, aryloxy, alkylthio, arylthio,
am no, amdo, ester, carboxylic acid, cadamate, urea, ketone, al dehyde,
cyano, nitro, sulfonam do, sulfoxide, sulfone, sulfonyl urea, hydrazide,
and hydroxamate; further wherein said unit NCGE-L-J-N represents a
ucture mﬁtq/ﬁhe provi so that

five-menbered or six io ered c LC ring
when said unit NNC-GE-L-J-R* repregents a five-nenbered cylclic ring
structure, or when the pfcyclic rigig sauctupe in Fornul conprising N,

C G E L J, N A Qjand Mrepiesents a f|ve- ; eredi;izlic ring
structure, then sai d fi¥%e- menbered" ‘cyclic rlng structure S a carhbony
group as part of the cyclic ring. 15 The conpounds of mula | can be
useful as inhibitor f H rotea and c e usef the treatnment and

prevention of dise as ed Description of the
I nvention 20 In one enbodi nent, the present |nvent|on di scl osés conpounds of

Formula | as inhibitprs of HCV pr ot ease, peC|aII the H NS3/NS4a serine
protease, or a phafmaceutically cept abl eriv e th where the
various definitions| are give bove. AnD g the a ove sta ed def|n|t|ons for
t he vari ous nvoi eti/syof Formul a4, the pr ef er gro Tor the various

noieties are as fo WS Prefe def i t ons fb{ 03/ 062228
PCT/U803/01752 2 4 Y=Ly

Yy

Preferred moieties for R® are:

I N cH
ory”LgH KLCH 3%[‘
Chs Yom Ly ~SCHy

e
% ‘J‘ & g; T oo

w) j\ .
| /\1
CH3 W L/-\COR}‘ CHa CH3

CORM “ CH,

> C



~N-), " ~N-~Me ~-<,Ph ~-<,,,02H ~-<, AO2CH3 ~-<~, CO20U ~-<,, CONH2

~-<, CONHMe ‘gﬁ‘“ Me2 Me Ph OPh CO2H CO2CH3 C02t BU CONH2 %@% CONME2
D Srvighg 7t >-OPh  ~- N~>- Q02H ~- N~~C02CH3 ~- N~~C0208 pp/s2
~-N~~CONHMe ~- N~~CONW2 Preferred noieties for R2 are: WO 03/ 0g2228 2006

PCT/ US03/ 01752 2 4 JUL 2005 12 T T X H gH, CH3 CH, CH, F,CrTc", F FCF3 F
FF:~FF HIC FFTFFIC T S(062 CHé

- :]:SBn I J t

O
HO™ "CH COOH
COOH H3C 3 CHg/*\CHg,
//\\ ;; i i é é :
F3C” “CF3
c Me™ “Me
Jr O
R y N
v y20
HaC CHs
c¢F),_1 Me ' ts s :

wherein R*' = OH or O-alky!;
5 R =H, COCHs, COOtBu or CONHtBuU;

Y'® is selected from the following moieties:

O
P&COOH H‘)‘\O \j\CHa
j\/CsH 5

0
0
\g)k/\COOH ,(“\
CeHs

and Y2 is selected from the following moieties:



.0 CH, Additional preferred noieties for R2 include the foll ow ng: W

03/ 062228 PCT/ US03/ 01752 2 -4 JUL 2006 13 CH H, AC CH CH CH H3 'n 0-3
SO, F F SO36R228 3 F preferred noieties for R 3 are: 7 EFBUSHEIS2

CH13' TCH3 CH3TICH3 ~-CH -j CH3 TISCH, CH3 1'3C CH3 TS~COCEt ) OdL M8E 0 F F
- CH3 3 J ar CJ-lA—CI-BCJ-BORBlCO?SlG-l%S

Yoy Yo Yo
COOH SO,NH;

SO GG UORN
T

EYCH:, g‘j\o/\/Si(CHab

CH3

.\LNHAC

) CH;
) Most preferred moieties for R* are:
ca-|3,j:c:|-13 CH3ICH3 CH $0H3 A\CH;, %
(‘5 8:; é\CORm é @
COR™
¢ )
CH3™ Cr5He oH Me” ~Me /’ b
) R
COH
Cl Cl
Some other preferred moieties are:
5 for Zitis N, for R* it is H, and for W it is C=0.

Additionally, the moiety Z-C-R® in Formula !, with R* being absent, may be
represented by the following structures:



WD 03/ 062228 PCTI US03/ 01752 4 JUL 2006 14 H3C 710-3 S F3C 11 COOH CF3 O

CHSOHWI@ CH3 COOH COOH 3C CH3+ H3 C ~C3 Me 01100 O.H Me M
0-3 F3C CF Phe M FF H3C 131CH3 N . Y19 ~20 H3C &/(040ER e
C(F),~ M RNHRS wherein R31 = OHor Oalkyl: R51 = H, COCH3,, J0OQ0u or
CONHt Bu; Y19 is selectedfromthefoIIO\gng rmletles OOH "'~Ka "ACH3 0 O
0 \J---~COH \j,,,CCH5 %~-~C,,H,

[aTatat v

Sy
45;) N
and
Preferred moieties for Y are:

m%l:o\? ﬂg\,o\; Mﬁ\/oxg M%:O\}
OB S A
AN ?e/\ozi e /o\ § P

o

AL s
Mewe

o o B L

0-3

Rt
!
1 =%
Y L@“’\; @‘P Q.Q
_ D<g—‘5.
L.
Y"‘—'r:'l\l/\



N

nd y20 is selected fromthe foll owi ng noieties: WO 03/062228 PCT/ US03/ 01752
4 JUL 2006 15 NI --aCOOH-"i N. | ~>SO2NH2 ,H3 C . H3 JCH3 NHI\/B i CH3 3 NHAC
N-~ H3 CHY QR 62%8eferred noieties for R are; CH-TCH3 cH3' T LTS

CH3 CH3 31 RCH3 OFFCOR3 COR31 O0j 6 OCH3 -~-CHS3 G—@L@ﬁﬁmﬁa—le
"M 0 \\OCF3 CO2H CO2H T) C, cl Sone other preferred noieties are: 5 for Z
i

t is N for R4 it is H and for Wit istlc=0 Additionally, the noiety

i
Z-CR3 in Formula 1, with R 4 being absent, may be represented by the
fol |l owi ng st rL@t'% CHa\I’{ﬁz\;" CHy Y Hooc’\(\',r'
HE Chg CHs 1-2 CHs
Ha OOH SZ
HOO Y Hﬁﬁj\j HOOC < Hooc™ Y
CHs 0-2
aH7 HOO @
CHy CHa
C3H7/iff HOOCX/\;"' cﬁc::’l
COOH
e
/\/\fr HJCOOC\/\; /\/\)\}" N\'C:O\H
- . Hs CH3
H
LR O - i A
6§ /  HOOC™Y HOOC " 3
e HOOC. o~
HaC
CaHr\/\"; H‘?,C?’\j 7

. W,  HoOC " O COOH
@X 7 % ?QT Q\*f
;o1 OF o ot



WD 03/ 062228 PCT/ US03/01752 2 4 JUL 2006 16 kN and Preferred noi etles for

Y are: e MM> ne M 0-8 Y--0o-1 M Me Me L WMe5r~ M, ~- I\{g <
| 0-3 0-3 WO v| L-8a Mez><!~—~ F Me aol M-~  L-~CPCIUSY or7ss
Y12-ao, 0y 14 H 74 JUL 2008
OOH [’ ? O CH
3\
(1 37 k(kf 4
CeHs COOH

HOO

Ef\f Hac/O/\ ! 5/\"" Lb/\f O\/\f
)jo\ OOH N
gb’\ v B0 IQ y HY E\N]\;

I 125 Q:"‘ \
d CHj CHs CHs Hac/@CHa
J
jed es
c Cl ﬂca y©/ ng
F Cl



N, T~ Y13 WD 03/062228 PCTI US03/01752 2 4 JUL 2006 17 CH3 CH3 CH CH

HOOC *~~/ 3 CH3 CH3 1-2 CH3 og H3 OOH HO H3g ~ HOOC ~-~ CHf CH3 0-2 CH~
HOOC 3H7 OMOM@¥O0pR22Ef y- ~/ C3H "Z HOOC5~~ 0-4 7 COOH H3COO BEXMSO¥P’H3 HOO
H3 H3 HOOC')-"~-, x CH3 HOOC / HOOC C3H H3c- CH3 HMI,,~,~-/2L[‘-@LC2W

"COOH CH3 0-2
19

c M c A R X

F

C A
c ONHCH; COOH COOH
Loor

e Me Me  Me Me Me
RN el < ><O“"s’€
p’ 4 CFs >(§3I3 0-3'Me
y 0 oL O
_ - v
oy O T -
Me Me Me



2H5 H3 H3 H3 1 -4/ ¢ col THP H Y15y 16 > HOOC, ~ W 03/062228

PCT/ US03/ 01752 2 4 JUL 2906 18 OOH C H3,, xc 1 3-0 CH3 CBH COOH 1-
EtO N OOHWRORS2280 N H- 0 COOH 0 Y17 Y18 O PCT/US03/01752
74 JUL 2006
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Me
H i
T’ ety ety ey
© Me

CFy CCly
A 7‘*“‘"’ &n‘?" R
@;E{y Q<N~f Q- L[i N, 55

Yo Dy O v
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:

T
Me Me
Me CbzHN
ChzHN

- \ o
MA./L Me ME/;L:ME M /[Me ©)

RS SR e

COzBn CO»tBu CO2H CONH;

Y* is selected from the following moieties:

H3C



F CH3 CH3 &F CCH3 CH3 H3C<~(CH3 COCl FaCF3 cr-V F cl. CH 6H AcHN COOH H3C

F3CJ: XCF3 COOH COOH WD 03/.062228 PCVUS03/ 01752 4 JUL 2005 19 ¢ ¢ F C OOH C
COOCH3 cl WO @3P6iI8*F O ONHCH3 eco *co F COOH F): C2H5 . RCTHBOBOITFOOC eF

6 -~ PITOS5~(O1, MM Me Mememe Ve Me O M, O, &r@ MM M
CF3 CC13 0-3 Me

21
5
i i . N
Ph—i_ Me——(:f::— Me—l(l_i h—ﬂ—l ENjK/
0
Me Q i i
M;%\o)k N/ Y\O e g \/\o)k/

o)
0

| o)
N VR A A
- Me Y N
o m / Y\H O\ E‘ v
Y*® and Y’® are independently selected from alkyl, aryl, heterocalkyl, and heteroaryl;
Y' is CF3, NO,, CONH,, OH, COOCHs;, OCHa, OCgHs, CeHs, COCsHs, NH2, or
COORHR; and
5 Y'is COOCH3, NO2, N(CHa3);, F, OCHs, CH,COOH, COOH, SO,NH;, or

NH{ZCOCH;.
Y may be more preferably represented by:

’l><°“‘f“ 970‘?* >l7<°\x Caat
o, o, o QO‘?‘
Q,N'Ie g MEQ( @Me

Me



G O' M M MM M MVe M MCIYIVEO~NENE'O-/V\003/062228
PCT/ US03/ 01752 2 4 JUL 2006 20 M HHHi M N M N M ee Me_yN, /
Me~-Y P WR 036222813 e H H' NN HMe H~&1 H _NNN bCyUﬁN")”“b 3 Me
H ' 24 JUL 2006
22
Me
{><o-; Me Lbo\
°‘3Me Me O\-}f r‘JJ O-\g
Me ﬁ M 't:l' M H M Ee
e e e
Me>|/ b Me>r Y Me>]/ v Me>( v
Me CF3 CCl; Me
H H H



HN NH'Y Y~ONNYH wherein: Y' is selected fromH, COOK COCEt, Owe,
Ph, OPh, NHWe, NHAc, .NHPh, CH(Me)2, 1-triazolyl, I-imdazolyl, 5 and '
NHCH2 COOH; W193/662228e| ect ed from H, COOH, COOMe, Owe, F, O, PEF/UBP3/017§213 j s
selected fromthe following noieties: "Me Me Me Me CbzHN Csz&\l &/Er"~ Me
‘Me+Me Me MrMe )G1 A~C1 NG A),C CD2Bn 002t BU C02H CONH2Z § 34l W6

sel ected fromthe followi ng noieties: WBB03/062228 PCTI US03/ 01752 2 4 JUL
2006 21 0 O (,N Ph- Me-S- Me--Fj Ph-7FI ri - 11 1

" b
Me_ O Me o o) P
>r Y (0] / / ©
' ve Oy e Me H/

Me Me
O}H Me_ _M
Me. _Me e ] N
MeOOC></0}" @ CHySOZHN. 5, MeOOCM HOOC
' i Me\]/-
Me Me "
Me.|-Me 3 ' )ci;\; CeHs 2~
©/\} e MeOOC 5
HOOC /\/m
) oH y
) TN HOOC—()\ m;
_ — ’
HOOC n=1.2
F
i cl
; o O, DO
I P~ l = cl COOH CI COOCH,
COCH
F
F
F F “ b8
- | \
F “COOH ¢ . /@2 A ,
16
F COOH Y COOH
Me /Ti/
e o Me_ O o
Me ME/H/ PN ¢
e Me ¥ me j/ ¥ DA N
Me
Me
) Wherein:

¥'? = CF3, CONH;, OH, NH,, or COOH
v1? = F, COOH

Still more preferred moieties for Y are:



000 OO0 ne 0O,

~of M ~\ /~me 0/ 15~00 //\\ NM A H M~/

\r N M NHH HY s and Y' 6 are independently sel-ected from al k I aryl,
het er oal kyWO 8962288t eroaryl; Y" is CF3, NO2, CONI-12, OH,

OC6H5, C61° 15, COC6HS, NI-12 or COCOH, and y18 is COOCH3, N2 JlNI(EﬂErB)Z F,
OCH3, CH2COOH, COCH, SO2NH2, or NHI "OCH3. Y may be nore preferably

represented by: ne,, O/
PCT/ US03/ 01752 2 4 JUL 2006 22 Me

0"/ me CF3 0-w4k me Me Me WD 03/ 062228

Me H3CSOHN. Y
Me-__-O_ Me O H
MeXMef MeA/ Oy Me)\l:e 4 Me\(
Me
Me\'/O'-?I Me 0 O I{‘:e)I/O\
Me Me \I‘I‘ >S< rr( © CFa
Me>rv|1i/ Me/ O/E' O)‘" %O\é”
Me O\fJ MeMe Q/\ M3 Me
: Me
o Q’ oy S Q&Me
Me Me Me Me O\{a
F
A A, SO0, XK
: oy SN o CO,H F T CO.H
OH
cediondiic ol
Me H
H Me Me H Me>|/ \F‘J
Me. N Me. N N
Me>Mre Y MGTAE 4 My X CF3
wd K, dﬁ !
e N ~ -
Ve 03 » 7

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

a\_;



M -3 M0/ 0-~M HHHI M M. M,,,N, Me, M N M_ MM>( M CF3
cci3 M HH N N _.N-/.HeN~MHNN 0.3 0-30-3 M H\N/ W
03/ 062228 BOMYREA2EB01752 2 4 JUL 2906 23 Me 0 Me O -0" MePRBAUSREONE2 X e
m M H 01 M M M :
- 74 JUL 2006
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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

D cyclic ring structure is selected from the following structures:
/\%\/ ()Y /\O\/
@, ow{)\/ /\
)

,ﬂ/ /& /&
»Ql/ /‘\D\/ /ﬁ\/



MeOOP- co, / CH3SORHN, A MeQoc>-~ HOOCV Me yli Me M Me MCsHs Cst

,, _....~e Meooc- - HOOC COOH OH HOOC-al Hood/ .2 F Cel:
al:)(:~coyP9 SO F F FF ~COHF Fyy F COOH COOH NE"%USL‘”MT%
Me--1-y Oy M~ 0 --XMlyml~~ MM M M Werein: Y ?Fﬁuﬁﬁ%?\"*z’
OH NH2, or COOH Y I' = F. COH - y

! %{
A M /‘%V e

MeMe Me

/\?%K IH ’/l\ Me
/@Y /’\C’\/ /d?y

R R
H 8] Me H H .
. 0O Me O
/'\ § CI) ) /I\ ’
N A 1 N
o o} O

Additionally, the cyclic ring structure

is selected from the following structures:



Still nore preferred noieties for Y are: WD 03/ 062228 PCTI US03/ 01752 2 4 JUL

2006 24 Me H3CSO2HN-"-\ M 01/ M O~ '"~"O/ Me--~ M MeNeme 0 M M O
Me Me Me MBVOO3062228 \e~|x O Me Me-')-~'~"-/ Me CF3 M Me MCTNRSORRINE Me
'5~OA'~CG'\ 0-1 ~"O/ ry Me Me5r-"51-3 M M4 Me M I\/IZIYEJUWOMB 0-i

'F ¢l FC' F~ CO2H Oj ci CO2HF 07

=N BY

s /\@

where R% is selected from the following moieties:



OH He MeyN HMMe HM MyN,/ M N N~ M _ M M--"XCF3 M M M
M MHM M7 T NNNHN/ M M 0-3 As shown i-n Forrula | and as stated
above, theVOMB{U523H 03/ 062228 PCT/ US03/ 01752 2 4 30L 25 i PFUUSBHIESENts a
cyclic ring structure, which may be a five-menbered or six-nepheyedgyri ng
structure. Wen that cyclic ring represents a five-nenbered ring, it is a
requi rement of this invention that that 48 ve- nenber ed cyclic ring does not
contain a 5 carbonyl group as part of the cyclic ring structure. Preferably,

t he above nentioned cyclic ring structurgths sel e,‘(i m the foll ow ng
structures: Ph'-s 'IxsH 0 A~
R b by
Cl Ci
L YO O
o] Cl

Ak Ty ¥ e

0

Ao KO e

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

.\__.—’l

following moieties:
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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.

“Mammal” means humans and other mammalian animals.

I AN~
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ol l owi ng structures: WO 03/062228 PCT[US03/01752 2 4 JUL 200624 30, MapgMy O
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"Alkyl" means an aliphatic hydrocarbon group which may be straight or
branched and comprising about 1 to about 20 carbon atoms in the chain. Preferred
alkyl groups contain about 1 to about 12 carbon atoms in the chain. More preferred
alkyl groups contain about 1 to about 6 carbon atoms in the chain. Branched
means that one or more lower alkyl groups such as methyl, ethyl or propyl, are
attached to a linear alkyl chain. "Lower alkyl" means a group having about 1 to
about 6 carbon atoms in the chain which may be straight or branched.

"Aryl" means an aromatic monocyclic or multicyclic ring system comprising
about 6 to about 14 carbon atoms, preferably about 6 to about 10 carbon atoms.
Non-limiting examples of suitable aryl groups include phenyl and naphthyl.

A

"Heteroaryl" means an aromatic monocyclic or multicyclic ring system )

comprising about 5 to about 14 ring atoms, preferably about 5 to about 10 ring
atoms, in which one or more of the ring atoms is an element other than carbon, for
example nitrogen, oxygen or sulfur, alone or in combination. Preferred heteroaryls
contain about 5 to about 6 ring atoms. The prefix azé, oxa or thia before the
heteroaryl root name means that at least a nitrogen, oxygen or sulfur atom
respectively, is present as a ring atom. A nitrogen atom of a heteroary! can be
optiohally oxidized to the corresponding N-oxide. Non-limiting examples of suitable
heteroaryls include pyridyl, N-oxide of pyridyl, pyrazinyl, furanyl (fury!), thienyl,
pyrimidinyl, isoxazolyl, isothiazolyl, oxazotyl, thiazolyl, pyrazolyl, furazanyi, pyrrolyt,
pyrazolyl, triazolyl, 1,2,4-thiadiazolyl, pyrazinyl, pyridazinyi, quinoxalinyl,

phthalazinyl, imidazo{1,5-alpyridinyl, imidazo[2,1-b]thiazolyl, benzofurazanyl, )

indolyl, azaindolyl, benzimidazoly!, benzothienyl, quinolinyl, imidazolyl,
thienopyridyl, quinazolinyl, thienopyrimidyl, pyrrolopyridyl, imidazopyridyt,
isoquinolinyl, benzoazaindolyl, 1,2,4-triazinyl, benzothiazolyl and the like.

"Aralkyl" or “arylalkyl” means an aryl-alkyl- groub in which the aryt and alky!
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.

"Cycloalky!" 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.
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Non-limiting examples of suitable monocyclic cycloalkyls include cyclopropyt,
cyclopentyl, cyclohexyl, cycloheptyl and the like. Non-limiting examples of suitable
multicyclic cycloalkyls include 1-decalinyl, norbomnyl, adamanty! and the like.

“Halogen” or “halo” means fluorine, chlorine, bromine, or iodine.

"Heterocyclyl" means a non-aromatic saturated monocyclic or multicyclic ring
system comprising about 3 to about 10 ring atoms, preferably about 5 to about 10
ring atoms, in which one or more of the atoms in the ring system is an element
other than carbon, for example nitrogen, oxygen or sulfur, alone or in combination.
There are no adjacent oxygen and/or sulfur atoms present in the ring system.
Preferred heterocyclyls contain about 5 to about 6 ring atoms. The prefix aza, oxa
or thia before the heterocyclyl root name means that at least a nitrogen, oxygen or
sulfur atom respectively is present as a ring atom. The nitrogen or sulffur atom of
the heterocyclyl can be optionally oxidized to the corresponding N-oxide, S-oxide or
S,S-dioxide. Non-limiting examples of suitable monocyclic heterocycly! rings include
piperidyl, pyrrolidinyl, piperazinyl, morpholinyl, thiazolidinyl, 1,4-dioxanyl,
tetrahydrofuranyl, tetrahydrothiophenyl, and the like.

The term “heteroaralky!l” or “hetercaryialkyl” means a heteroaryl-alkyl- group
in which the heteroaryl and alkyl are as previously des'bribed. Preferred
heteroarylalkyls comprise a lower alkyl group. Non-limiting examples of suitable
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 aikyl group. Non-limiting examples of suitable heterocyclylalkyl
groups include piperidin-4-yimethyl, pyrrolidin-3-yimethyl and the like. The bond to
the parent moiety is through the aikyl.

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

"Alkyithio” means an alkyl-S- group in which the alkyl group is as previously
described. Non-limiting examples of suitable alkylthio groups include methyithio, -
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ethylthio, i-propylthio and heptylthio. The bond to the parent moiety is through the
sulfur.

"Arylthio" means an aryl-S- group in which the aryl group is as previously
described. Non-limiting examples of suitable arylthio groups include phenylthio and
naphthylthio. The bond to the parent moiety is through the sulfur.

"Alkylsulfonyl" means an alkyl-S(0O,)- group. Preferred groups are those in
which the alkyl group is lower alkyl. The bond to the parent moiety is through the
sulfonyl.

"Arylsulfonyl” means an aryl-S(O;)- group. The bond to the parent moiety is
through the sulfonyl.

The term “substituted” means that one or more hydrogens on the designated
atom is replaced with a selection from the indicated group, provided that the
designated atom's normal valency under the existing circumstances is not
exceeded, and that the substitution results in a stable compound. Combinations of
substituents 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
example, halo, alkyl, aryl, cycioalkyl, cyano, hydroxy, alkoxy, alkylthio, amino,
-NH(alkyl), -NH(cycloalkyl), -N{alkyl)z, carboxyl, —C(Q)O-alkyl, heteroaryl, aralkyl,
alkylaryl, aralkenyl, heteroaralkyl, alkylheteroaryl, heteroaralkenyl, hydroxyalky!,
aryloxy, aralkoxy, acyl, aroyl, nitro, aryloxycarbony!, aralkoxycarbonyl, alkyisulfonyl,
arylsulfonyl, heteroarylsulfonyl, alkylsulfinyf, arylsulfinyl, heteroaryisulfinyl, arylthio,
heteroarylthio, aralkylthio, heteroaralkylthio, cycloalkenyl, heterocyclyl,
heterocyclenyl, Y Y N-alkyl-, Y,Y2NC(O)- and Y.Y2NSO,-, wherein Y, and Y; can
be the same or different and are independently selected from the group consisting
of hydrogen, alkyl, aryl, and aralkyl.

The term “optionally substituted” means optional substitution with the
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

5 WO
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are It should also be noted that any heteroatom with unsatisfied valences in the

text, schemes, examples, structural formulae, and Tables herein is assumed to
5 have the hydrogen atom or atoms to satisfy the valences.

When a functional group in a compound is termed “protected”, this means
that the group is in modified form to preclude undesired side reactions at the
protected site when the compound is subjected to a reaction. Suitable protecting
groups will be recognized by those with ordinary skill in the art as well as by

10 reference to standard textbooks such as, for example, T. W. Greene et al,
Protective Groups in organic Synthesis (1991), Wiley, New York.

When any variable (e.g., aryl, heterocycle, R?, etc.) occurs more than one
time in any constituent or in Formula |, its definition on each occurrence is
independent of its definition at every other occurrence.

15 - 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”
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15 acid, zwitterions ("inner salts") may be formed and are included within the term
"salt(s)" as used herein. Pharmaceutically 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 usefut 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 &
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acceptable salts within the scope of the invention and all acid and base salts are
considered equivalent to the free forms of the corresponding compounds for
15 purposes of the invention.
Compounds of Formuia |, 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 sterecisomers (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 forh‘ns, are contemplated within
25 the scope of this invention, as are positional isomers (such as, for example, 4-
pyridyl and 3-pyridyl). Individual sterecisomers 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, stereoisomers. The
chiral centers of the present invention can have the S or R configuration as defined
30 by the /JUPAC 1974 Recommendations. The use of the terms "salt", "solvate”

"prodrug” and the like, is intended to equally apply to the salt, solvate and prodrug
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Also disclosed is a method of treatment of a hepatitis C virus associated
disorder, comprising administering an effective amount of one or more of the
inventive compounds.

Also disclosed is a method 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 |

20 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 aé an active ingredient. In the pharmaceutical compositions and
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herein i s AssP8WttdrPorated in the mixture. Powders and tablets may be comprised of from
about 5 to about 95 percent inventive composition.
Suitable binders include starch, gelatin, natural sugars, corn sweeteners,
15 natural and synthetic gums such as acacia, sodium alginate,
carboxymethylceliulose, polyethyiene 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 iike. 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 compaositions of the present invention may be formulated in
sustained release form to provide the rate controlied 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 inciude
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
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30 of ion fhgnms‘dﬁmlma e Gorrh PReHHNENS WH QSR ResIticato e certain
converted, shortly before use, to liquid form preparations for either oral or
parenteral administration. Such liquid forms include soiutions, suspensions and

15 emulsions.

The compounds of the invention may also be deliverable transdermally. The
transdermal compositions may take the form of creams, Iotions, aerosols and/or
emulisions and r-:an be included in a transdermai patch of the matrix or reservoir
type as are conventional in the art for this purpose.

20 Preferably the compound is administered crally, 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.



solvate will be capable of isolation, for exanple when one or nore sol vent
nol ecul es are incorporated.in the crystal lattice of the crystalline solid.
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sol uti on-phase and isol atable solvates. Non-limting exanples of suitable
"sol vates include ethanol ates, nethanolates, and the |ike. " H;Zd»rliﬁem S a
sol vate wherein the solvent nolecule is3820. "Effective anount" or
"therapeutically effective amount” is nmeant to describe 5 an anount of

conpound or a GHEIRe&lV tied hamdrsrapyesayd forpvedritaiinetHecadtiveangredienthidant i ng
NS3/ NS4 serine protease and thus producing the desired therapeutic,
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sal ts t heAegdnerdly ssonfhBAGEd gaily ddksge eshimBncfot erahatisshis(ralitn nasy rangel oyed
herein, denotes acidic salts formed wth | norganic and/or organic, acids, as
vel | a& biemakeyt L0 mpifigsamviptabout d QPthmiligramoperdayatt singke Bsdividediddi t i on,
when a cagggynd of Formula | contains both a basic noiety, such as, but not
limted to ‘pyridine or imdazole, and an acidic noiety, such as, but not

limted to a c&optxyusefal fhmacird,degoribedébetwsve ("i nner salts") may be forned
and are included within the term 1lsalt(s)" as used herei
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The capsule itself may contain small amounts of dyes, opaquing agents,

plasticizers and 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 usuaily 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



Exenplary acid addition salts include acetates, ascorbates, benzoat es,
benzenesul fonat es, bisul fates, borates, butyrates, :citrat es horat es,
canphor sul WOPHO8R28 f yrmr at es, hydrochl ori des, hydr obr omi desP NB{{?BB? des,
25 | actates, numl eates, net hanesul f onat es, napht hal enesul fonat es ni trﬁg es,
oxal at es, phosphat es, propionates, saligcylates, succinates, sdﬂh‘ﬁi
tartarates, thiocyanates, toluenesulfonates (also known as tosylatesj and
the Iike. Additionall y, acids which are generally considered suitable for
t he for maahd@agef: qeflalosecderivabives ?UQB@SWeg‘HIQ@UM‘Sﬁoﬁﬁ%W'ﬁ"‘phar maceut i cal
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bases (foﬂo awmea organi ¢ am nes) such as dicycl ohexyl am nes, t-butyl
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Basi ¢ nitrogen- con ai i ng grou quar ent’s suc
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| odi des), dialkyl sulfates (e.qg.. dinethyl, nd di butyl sulfates),
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phar maceufrooawhgat, corn rice and potato; natural gums such as acacia, gelatin and

tragacanth; derivatives of seaweed such as alginic acid, sodium alginate and
ammonium calcium alginate; cellulosic materials such as methylcellulose and
15 sodium carboxymethyicellulose and hydroxypropylrhethyicellulose;
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



acceptable salts within the scope of the invention and all acid and base
salts are considered,equivalent to the free fornms of the correspondi ng
conpounds P 038228 poses of the invention. Conpounds of FoPEIIGE0IV178Ahd

salts, solvates and prodrugs thereof, may exist in their tautzmmmﬂ orm
(for exanple, as an amide or imno ether)., Al such tautonerige®*f are
contenpl ated herein as part of the pres t invention.. Al stereoisomers

(for exanple, geonetric isoners, optical isoners and the 20 like) of the
present cdipodedad talecThdiampuritad glident indheaiompositisincaresangedfrpmaahauis  of
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ons),

asynmetric car otaneric forms, atropisoners, and di astereoneric
forns, are contGuoipting edenist-rexcifgéntstbat pupidetoloration tavbe oompositipraeethe
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exanpl e, as racemates or wth all other, or other selected, stereoisoners.
The chi r d4he celoriagsagsint cas venefrom aboutdhi ito aboahSteewelght of e R

configuration as.defined..30 t he Al 974 comendati ons. The use of
t he tgrms cogqu?tgon.,g&%&qlﬁyfr%pgayﬁ(gﬁ) tgr%mtuﬁé Pike, is intended to equally
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Conventional methods for preparing tablets are known. Such methods
-include dry methods such as direct compression and compression of granulation
produced by compaction, or wet methods or other special procedures.
15 Conventional methods for making other forms for administration such as, for
example, capsules, suppoesitories 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 S!S 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™



5 (Acquired Imune Deficiency Syndrone), and rel ated di sorders. The net hods
for treating conprise admnistering to a patient suffering fromsaid

di sease or Qé’g‘g‘g? a therapeutically effective amount of aFCBEPBME20f
Formula 1, or pharmaceutical conpositions conprising a conpoungd, off Kggnul a
. Also disclosed is the use of a compou of Formula | for the manufacture
of 10 a nedicanent for treating HCV, AIDS, and related disorders.. Al so
disclosed is a nmethod of treatnment of a hepatitis C virus assocj at ed

di sorder, (MapmiRharpaneuticals Senrdiedn. eptiocnialdnyrepirnaiatedpefelit (RPe of the

I nventive | SC ' ; leat J e activity
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pr ocessi ngRuffervnd} froinsH i mianusa-ROENS, Kooy dwew dersey)finthafornt efpegydatet! t he
I nvention |s phar rraceuéj%cal conposi ti ons cont ai ni ng as achj ve i ng?_r edi ent at
| east one 1B on@IRiTa-£8 (89 29 Selgundes theytradey@ma Fedasys | JoMa™ e 0Roget her
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enbodi nent, t present 1nvention dfscloses et hods for

naturally occurring interferon alphas (Infergen'™, from Amgen, Thousand Qaks,
California).
As stated earlier, the invention includes tautomers, rotamers, enantiomers
15 and other sterecisomers 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 foliowing 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-Toluenesulifonic acid
30 DHP Dihydropyran

THP Tetrahydropyran



preparing a pharnmaceutical conposition conprising at |east one of the

i nventive conpounds as an .active ingredient. In the pharnmaceuti cal '
conposi ti oNe0 a¥es2y® 03/ 062228 PCT/ US03/ 01752 4 JUL 2006 37 pagtusests17’et t he
present invention, the active ingredients will typically be adgi r]bét red in
‘adm xture with suitable carrier materials suitably selected wt 4 ggﬁct to
the intended formof administration, i.eé3 oral tablets, capsules (either
solid-filled, sem-solid filled or liquid filled), powders for constitution,
oral gel sgDCEl i xir si-Ethy$sBe@sdimethgraminogsopyd)cattasdiinsidepensi ons, and t he

i ke, and consistent wth conventional _Rhar maceuti cal practices. For

exanpl e, THPOBtal adntivdexyat.2ohbemzatiaziniddd-6net abl ets or capsul es, the
active dr nponent iined with any oral non-toxic

phar naceutlw‘égﬁ)ly accqeﬁ%@%fﬁgr Carri er, such as |actose, starch,

sucrose, ¢ATWI ose, OilAeabenrstriaaolal-gl)-MiN; Al Bi-tetrarheiswhabriunc dlexallooro-
sulfate, talc, o mannitol, ethyl alcohol (liquid forns) and the |ike.
Mor eovér, when desi P8@sBhateneeded, suitabl e binders, |ubricants,

di si nt egr gjol\i,}\g@ age”?n%ﬂ%l%‘&'l@iih@g agents may also be incorporated in the

m xture. ers and tablets nay be conprised of from about 5 to about 95
percent i @BbzrCl ve c@gmzyichiooforSate abl e bi nders i nclude starch, gelatin,
natural sugars, corn sweeteners, 15 natural and synthetic guns such as
acacia, s %Fﬁ”&f’ﬂ{yﬁ%ﬁy&ar W boxynet hyl cel | ul ose, pol yet hyl ene gl ycol and

Waxes. A”WOBIE?B-WQ@ _gq?se,_ggﬁi&ﬁaﬂmsqégﬁbgﬁgti or.ed for use in these dosage

forns, boric acid, di um benzoat e, m acet ate, sodi um chl ori de, and
t he_| itlke. BDIGE rt@gdinetbylamihepropyl-drethylcarmdipide hydrashdoridguar gum and t he

1) o S AR BRig 2ot 5, and 20 preservat ves my al <o be
di si nt egr @Byep:dris{{FéiRdind JR6mepRbSphAMinHeiexafDerdptdshhlR are
HATU: [O-(7-azabenzotriazol-1-y1)-1,1,3,3-tetramethyluronium
hexafluorophosphate])
15 iPrzNet: diisopropylethylamine
Boc-t-Leu-OH: N-Boc-fert-leucine

General preparative scheme




di scussed in nore detail below Additionally, the conpositions of the
present invention may be forrmulated in sustained rel ease formto provide
the rate VA3 E6328¥ rel ease of any one or nore of 25 the cBﬁy&ﬁ%‘ﬁé”’or
active ingredients to optim ze the therapeutic effects, i.e. HCV inhibitory
activity and the like. Suitable dosage forns for sustained rqlaeﬁﬁ_empcl ude
| ayered tabl ets containing | ayers of varying disintegration r Ltes or
controlled rel ease polymeric matrices inpregnated with the active
conmponents and shaped in tablet formor capsul es nt ai ni ng such

i npregnat ed or encapsul ated porous polymeric 30" "'bes Liquid form
preparations include | utions, suspenS| ons and gmul As an exanpl e
may be nentioned wat er B5HHHP? ene gI.ycol.. u ns f 6PH WD 03/ 062228
PCT/ US03/ 01752 2 4 JUL OGM 38 padrent er a_lﬁy or addition of

sweet eners and pacifi ei 3i° or alP:N8l uti on su nensi ons and enul si ons.

Liquid form preparati ns may al so include solutions for intranasal
adm ni strati on. Aeroso1 pr parations suitable for pnhalation may include

solutions and solids owder form WhICh may be in conbination with a
pharmaceutically accept abI carrier such asyih t conplgssied gas, e.g.
ni trogen. For prepar| iCogt | es, a2 mgv»aae-s—ae-has a mxture
of fatty acid glyee Ndes;\)lg:h as cocoa"E’t ev is first Eﬁé"Fted and the
active ingredient i sper d honogeneousl her ei n b Mdirring or sinmilar
m xi ng. The nolten 1o Hb roeneous mixture is en poured into convenient
si zed nol ds, all owed to cool; and thereby soligdify. Al so included are solid
form preparations Whl re intended to be .\)
H H
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PG is an appropriate protecting group. Non-limiting examples of PG are:
tetrahydropyranyl, benzyloxycarbonyl, terf-butyldimethyisilyl. R is as defined in the )

Summary of invention.

5 Examples
Example 1: Preparation of Compound of Formula 1:
CHSYCHg
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converted,

shortly before use, to liquid formpreparations for either or

or parenteral adm nistrati.on. Such liquid fornms include solutions,

suspensi onW#i62228 enul si ons.

al

The conpounds of the inventi 8ATAR)3/BI78D be

deliverable transdermally. The transdermal conpositions may take the form

‘of creans,

| oti ons, aerosols and/or enul sions and can be mQILu!dﬂédlﬂﬂﬁn a

transdermal patch of the matrix or reserd®ir type as are conventional i

the art for this purpose.

n

20 Preferably the conpound is adm nistered orally,

i ntravenously or subcutaneously. Preferably, the pharnmaceutical preparation

Is in a unit dosage f
suitably sized unit @
conponents, e.g., a

may be generally varied
mlligranms, preferably

ogrm In such form the preparation_is subdivided into
S cont@ining appropriate-quantijfies of the active
ecw\v;J-Larmunt to 25 achi eGiisN ﬁed pur pose. The
guantity of the inventive actlveogﬂhfposrh-o'n-'rn a unitidose?f preparation
adjusted fromabout 1.0 mlMNgramto about 1,000
about 1.0 to about 950 millilgrjans, nore
to about 500 mlligrans, and typically from about

preferably from about

1 to about 250 30 mlli grﬁms according to the particufar application. The
act ual

wel |

dosage enployed may be varied dependi ng upon the patient's age,
wei ght and seveX stiyed&ohutien of detintimen 2bé60ng, t&?ewrmuiol)&miertl\ﬁdhrd el are
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frequency o

adm ni stration w be reg ated accor

of the attamifreatediwith bicamomethy! cyclobutane (28 mL, 249 mmol). The reaction
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15

20

mixture was stirred at room temperature for 48 h and concentrated in vacuo. The
residue was dissolved in EtoO {300 mL) and treated with aq. HCI (2 M, 300 mL) The
resulting sofution was stirred at room temperature for 5 h and extracted with EtzO (1
L). The aqueous layer was made basic to pH ~12-14 with NaOH (50 % aqg.) and
extracted with CH2Cl, (3x300 mL). The combined organic layers were dried
(MgSQO,), filtered, and concentrated to give pure amine (1b, 18 g) as a coloriess oil.

Step 2.
O 0

BocHN

-+
CIH3N
3 OCoHy —— OH

1o 1c

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
reaction mixture was concentrated and the basic aqueous layer was extracted with
Et2O. 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 coloriess viscous oil which was used for next

step without any further purification.

SseX,
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ng to the judgnent



A generally recommended daily dosage reginen for oral adm nistration may
range s fromabout 1.0 mlligramto about 1,000 mlligrams per day, in

singl e or AYYPHBE22&%joses. Some useful terms are described belP@HUSBHPER e -
refers to a special container or enclosure nmade of nethyl cellul ose,

pol yvi nyl al cohol s, or denatured gelatini or starch for hoIdingZQUUquﬁ
cont ai ni ng conpositions conprising the a Bive i ngredi ents. Hard shel
capsules are typically made of bl ends of relatively high gel strength bone
and pork Step3gel atins. The capsule itself may contain small anobunts of
dyes, opaquing agents, plastiCizers and preservatives. Tablet- refers to a
conpressed or nolded solid dofage form contai 'ng th 13 active ingredients
with suitable diluentsBe abpgt can_be greB%P N NC Hﬁression of

m xtures or granul ations obtfai ned by wet granul atiof, gy granulation or by
conpaction Oral gel- refers t he active ingredient I spersed or
solubilized in a hydrophilli em-solid matrix. 20 wder for constitution
refers to powder blends containing the active ingredients and suitable

di l uents which can be suspeffied in water or juices'd Diluent - refers to

subst ances t hata Ygpéibh of BBIEO1&I018.08), B rﬂfnd?ﬂhtCHECBf(ZS@?nlgqﬂﬁQ%biéH‘wﬂﬁ
dosage form Suitable diluents incl'ude sugars such as | act'ose, sucrose,

manni t ol &P seagentdt1. .sg8% mesoldeNiruethyl momhwling (27cokh, N/Q-dimaliny! pot at o;

n ¢ hes compHEPOTanHE PR e (802154 it b st ey BIER D T he
total copastdr Situiy Whedabled witlem MRRUHAF260 mibpuhd (A&1ayers wepeef er abl y
fromabout 30 to about 60% by wei ght, even nore Er eferagl%a/gfrom about 12 to

about 60%sepatatad @pdihe aqueensayaravamesiacied withietlCh (B sithddietion to )
help it bradhined organic layers were dried (MgSO,), filtered and concentrated in vacuo

and purified by chromatography (SiO2, EtOAc/Hex 2:3) to yield the amide 1d (15.0

10 g)as a colorless solid.
Step 4.

O

0
BocHN -OMe BocHN\{L
N — "
Me

O

1d ie

A solution of amide 1d (15 g, 52.1 mmol) in dry THF (230 mL) was treated

dropwise with a solution of LIAIH; (1M, 93 mL, 93 mmol) at 0 °C. 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 NaHCO;,
brine, and dried (MgSO,). The mixture was filtered and concentrated in vacuo to

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

Step 5.



30 apart (disintegrate) and rel ease the nedi canents. Suitable disintegrants
i nclude starches; "cald water soluble" nodified starches such as sodi um
car boxynet W 03/0622®8ch; natural and synthetic guns such as | BEURISOHEAM
karaya, guar, tragacanth WO 03/062228 PCT/US03/01752 40 14 Jyl, ahditbgar ;
‘cel lul ose derivatives such as nethyl cellul ose and sodi um

car boxymet hyl cel | ul ose; mcrocrystalliné?ellul oses and cross-Iinked

m crocrystal line cellul oses such as sodi um croscarnel | ose; al ginates such as
al gi nic acid and sodi um al gi nat cl ays such as bentddhites; and effervescent
5 m xtures. The anount oBogHIMl rant in the m@ApQSiAl Oon can range from
about 2 to about 15% by weig of' t he—conpesition, nor& preferably from
about 4 to about 10% by wei ght. Binder - refers to\substances that bind or
"glue" powders together and make |them cohesive by fqrring granules, thus
serving as the "adhesive" in th o formul ati on. Binders add cohesive
strength already available in the diluent or bul k-f ng agent. Suitable

bi nders include sugars such 3% sucrose; starches dérived from wheat, corn
rice and potat @ sdlgfieh af theUslEeBydd18914¢R6H B mevdIRin CH30H (S0MACpGaEY h;
derivatives of seaweed such as alginic acid, sodiumalginate and ammoni um
cal ci um abigatet with EN (1028 et oA ImmSlk 8B agsiaRa PYANGBYATN448.86:@ 15 sodi um

car boxyne I Il ul : . . '

ol vt iyt et i PIEER Sifed 87 R REAETBIEIG A bt TR feactian miiyre vas,.

The agougbneéntbated e viatud Sad diloraswith g, BRI (1 MO0 mbnaddestragtédinagout 20%
by weight of the conposition, note preferably fromabout 3 to about 10% by

wei g)ht . SrbRintix20p ek b Ths spmbipad Mgaric dayes warsuvaswedyithidighibringg
Lub t 45 t Qp: b f th
Cabl et gSaet MBSOy ik SRR R REvacd it DARARFLY BhIMACBRAY | 1c
mol d or di{®i0,, EtOAc/Hex 1:4) to yield 1f (10.3 g} as a colorless liquid.

Step 6.

OH

OH ~ 4
H CiHsN OCH,
BocHN CN 3
> 0
1f

19
Methanol saturated with HCI*, prepared by bubbling HCI gas to CH30H (700
ml) at O °C, was treated with cyanohydrin 1f and heated to reflux for 24 h. The

10

reaction was concentrated in vacuo to yield 1g, which was used in the next step

R

without purification.
15 * Alternatively 6M HCI prepared by addition of AcCl to dry methanol can also be
used.

Step 7.
o CH3\/CH3 s 2

BocHN\/l'L oH Sy F)\H/OCH:I
: + OCH,

N
O Qﬁ( BocHN. A ©

$

1h 1i 1j




by reducing friction or wear. Suitable lubricants include netallic stearates
such as magnesi um stearate, calcium stearate or potassium stearate; stearic
aci d; hi ghWHH&2H§ poi nt waxes; and water sol ubl e | ubri cantRCEUIB0AE2s0di um
chloride, sodium25 benzoate, sodium acetate, sodium ol eate, pqlygtfy ene
glycols and d'|-leucine. Lubricants are usually added at the very last step
bef ore conpression, since they nust be"pc-fesent on the surfaces of the
granul es and in between themand the parts of the tablet press. The anount
of lubricant i Theraminongster 1i was paepareddolldwing theboethod. of R oZkdngandd By

i ght of ,1h It f b 0.5 tq. 3 t o 2%
orefor abl Mt (. OF (ol 998, ad 50 fiine eveerlion a R B¢ o,
prevents Gai disa@éttﬁw P Pé’afiictibh%fftiééﬁo%t@bf’éf.ftéﬂ laPhinG 2ciPvitAmABbAbI® BBl s

that flow is snoo and uniform Suitable glidents include silicon
03/ 062228 PCTf BSedithary 5p caminertial 20080 agitl BoeGhipOthd it Benn Themicatsy 64 f

l'id ' i tjon. £ thn 0.1%t t,,.2% Db i ght
of 1 ho t oBal24 b BN AN At R RGP O e 2 el in GEGER BB ot
Col ori ng @eERas tre8ed WitiS BOP réadeilany StRretPAOR Ao A8 H, TH R 28R ASikfurén or

the 5 dosage form Such excipients can include food grade dyes and food
grade dyewasapsweptratashinovacuoutheibit wasddisitedwithsagH MsHEI apd extractedi intom

oxi de. Th t\h oA . fro hout about 5%
by wei ght SSPAH2® ks ThBantihey B R Meks wethedolt saiutarb, T

Bi oavai | aiNaHC®, (20@®fritN)sdtied (MeSOa) diliened axt @inckatrateidsi vidteoastd ve drug io

I ngredi ent or t%erapeut I c noiety is absorbed into the system c circulation
from af sﬁmma@g@m‘w@@%eEt@Km Féhiuebidin dim(G0 M @sraicelpriesmeelsd.
Oonventio%[; get hods for preparing tablets are known. Such net hods

CHs -CHs CH3_-CH;,

h—d

g H OH
[_)\H,OCHa N OCH;
N N
BOCHN\‘/&O o —— BocHN o 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, 8.79 mmol) and stirred at rt. for 3 h. The reaction mixture
15 was acidified with aq. HC| and concentrated in vacuo to obtain the free acid. )
A solution of acid in DMF/CHCl» (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, aq. HCI, brine, dried (MgSOs), filtered and
concentrated in vacuo to obtain 1k as a tan colored solid.

Step 9.



i nclude dry nethods such as direct conpression and conpression of
‘granul ation produced by canpaction, or wet nethods or other special
pr ocedur esWOIB/06%ent i onal net hods for maki ng ot her forns PEF/US03/01752
adm ni stration such as, for exanple, capsules, suppositories and the like
‘are al so well known. Another enbodi ment of the invention disclbddlshe use
of the pharmaceutical conpositions di sésed above for treatnent of
di seases such as, for exanple, hepatitis C and the |ike. The mnethod
conprises administering a 20 therapeuticalQHs.gf€dcti ve anpbunt of the
i nventive pharné%bu@#qg; conposition to a patient havpmg

: _ ch a disease or
di seases and in nez;ctéo\fnrﬂucroia treatnent. in/yet agother ﬁﬁodi ment, the

conmpounds of the i/nventi ® bg used for R eaynent of RHC,\/ i n humans
i n nonot herapy nodeNor i n cainbi nat i og?ct,_mgra ae. ., @ual “conbination,
a

triple conbi @@H}\p\n/gc.g bde SSuch as, Tor e le, i 5 corfsidnation with
at | east one antivird and/ dr i munonodul at &gy agent.

anples” of such

antiviral and/or _#qmunonodulatory agents i@de Ri bavirin (from Scheri ng-
Pl ough Cor por ati Madi son, New Jersey) a evovirinTM (from I CN

Phar maceuti cal s, ~Cgsta Mesa, California), VP 50406 TM (from Viropharng,
| ncor porated, Exton, Pennsylvania), |SIS 14803 4[M (from|SIS
Phar maceuti cal s, 30 Caffksbad, California), Heptazyme TM (from Ri bozyne

Phar maceuti cal g, th P f i rEt(?ﬁ, (Vi
Phar maceuti cal ?S@%ﬁ%ﬁgg %\}/Essggﬁfs%@g?,%dWyﬁnlﬂm n ¥§’/I (tr oH"sT:'?E(%%%
Phar maceutndalonceSaatedbina@cuGall hé acit wips dvertyriused forwoupdng sdthogrious

PCT/ US03/ 01752 2 4 JUL 2‘1?86 42 (Maxi m Pharnmaceuticals, San Di ego,
Cal i ¥ or ni AMings 88 AeSAUPSH Belf¥f-eti| (from Hof f mmn- LaRoche, Nutley, New

Jerseyy, interhesqitios veBeids ODQﬁ%GOQQQPhﬁoI) ihOHSCLAYMF- @b aachB&@adt er feron
al pha conjugates) and the |ike. EGinterferon
treated with (S)-aziridine-2-carboxylic acid methyl ester (R = COOCHj;, 52 mg, 0.38
mmol), HATYU (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
aq. HCI (1 M, 100 mL), saturated NaHCO; (100 mL), brine (100 mL.) dried (MgSQ.)
10 filtered concentrated in vacuo to give 1L which was used for oxidation.
The hydroxy amide (1L) was taken in CH,Cl; ( 5 mL) and treated with Dess
Martin reagent (200 mgq) and stirred for 3h at rt. The reaction mixture was diluted
with aq. NaHSO3, and ag NaHCO3; (20 mL each) and extracted into CH;Cl, (100
mL). The combined organic layers were washed with aq. NaHCO; dried with
) 15 MgSO; filtered concentrated in vacuo and purified by chromatography to yield 1
(R= COOCHj3, 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




al pha conjugates"” are interferon al pha nol ecul es covalently attached to a
Illustrative PEGinterferon al pha conjugates include

PEG s nol ecul e.

i nt er f er onWA) GH92228

in the form of pegyl ated

nane PegasysTM,

Cor por ati on)

(Rof eronTM from Hof f man La- Roche,

interferon
in the formof pegyl ated

interferon al pha-2a (e.g., as s
al pha-2b (IntronTM from Sch
iMerferon al pha-2

Nut [PET/USQMPATSer sey)

ol d unggqughﬁﬁtrade
eri ng- Pl ough
b (e.g., as sold

under the trade nane PEG IntronTM_, interferon to al pha-2c (@erof or Al phaTM

from Boehri nger [ I'ngel hei m I ngel hei mF*Gesmany) or consensus i nterlfferon as
defined by detefm nation pf a consens quenc natural ly ocqurring
interferon al phas (InfergenT™M fron1A§§Bﬁ nd Caks,| California). As
stated earlier, |€he inventlon,hncﬂu rsCOWWbanersA enantiloners 15
and ot her stereoisonmers of thewlnv nt4v unds al so. ([Thus, as |one
skilled in thefart apprefi at es, °so f the i nventive cofrnpounds ray exi st
in suitable isofreric forps. Such vartations are contenplpted to he within
the scope of theTmventTon——Anotter ey ment_of ~Tie Tnvemtion dijscl oses a
met hod of making the conpounds di scl osed’ herln The conpounds may be
prepared by several 20 techni ques kno nut e t. A repfesentatijve
illustrative progedure is outlinedainwﬁ%hé oll owedrty react pon schene,
fol |l oned by rel ¢vant synthetlcmpﬁbCﬁﬁu)%B as anples. It is to bhe
under stood that {while the follomﬂhd°£zgustrat ve schenme apd Exanpl es
describe certai represenkatlve prep tions, suitable nodificatigns may be
made to the rea¢i+enr—seguphrces—o nh*ﬁ'n ot-her—conpounds—feovered—Ry this 25
invention. Such|variationg are contef Qated to be mnthln f he scopg of the
i nvention. Abbfeviations! which are‘pg\?Hl Preparatiyve Exanplies, )
Schenmes and Ex%gples aref PPTS Pyp uene su Aonate TsCOH o
p- Tol uenesul f oniic" aci d hm>rawm

Meo

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



30 DHP Di hydropyran THP Tetrahydropyran WO 03/ 062228 PCT/ US03/01752 2 4 JUL
2006 43 EDA 1 -Ethyl-3-(3-di nmethyl-am nopropyl)carbodiimde H%IBt

3- Hydroxy- 1,2, 3-be nzotriazin-4(3 H)-ofé NVM 4- Met hyl nor phol i ne Zi4affU 2008

0- (7- Azabenzotriazol -1-yl ~N, N, N , N -t et ranet hyl ur oni um hexafl uoro- 5
phosphat e DI VI SO Di met hyl sul foxide Cbz-Cl Benzylchl oroformate Boc:

tert- buW%S@fé@iﬂ%@Fﬁ?l HOOBt : 3- hydroxy-1, 2, 3-benzotriazin-4(3H)-one io EDCl :
1- (3-di net hyl am nopr opyl ) - 3- et hyl ear bodi i m de hydrochl ori de NwM

4- et hyl nor phol i ne PyBrop: tris(pyrolidino)bronmphosphoni um

hexaf | ubr Apbmppinal, er eddhfibiner, stereoisomer, rotamer, tautomer, racemate or prodrug of said
[0-(7-azabenzqtriazol - 1-%” )-1,1, 3,ﬁ-t%t ramet hyl ur oni um hexaf| uorophosPhat e]
i s i Pr2f@pPoR e?rﬁ‘aﬂpw iglyacqeniahle salbpysofvatef seid comnayed s anphamasevtally
Gener al o R6RBIAL sﬁﬁa%}@ ﬁ?%&%&@%&&%ﬁ%&ﬁ%@&é@mﬁ struérddnodddg  H |

Boc-t - Leu- Co2Mme

Formula I:
Q
/A
M\ ,
E
/
Y\ L \
w O G O
J
H
yd N R!
R"/ \N/<n/ %k”/
3 s R? o
Formula |
wherein

Y is selected from the group consisting of the following moieties: alkyl, alkyl-aryl,
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' or X'?;

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'%;

X'? is 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 from Xu;

R'is:

.EMN<\7-(R1‘)k



HATU NNAH Y N CO2Me Pr2NEt HHCI O H AHI OPG 2 HH N CO2F-f + H2N Owe
HOOBt HO EOCI ,~ NYN,_~0 O NMM 0 't, 34 HeHHOPG 1 UCH HH HILCREH
HM- N Owv 2. PyBrop HHNNNO O Pr2NEt NNO YO HN] OL6 5Y00O0
depntecbon HO N 1Y N~~ 2. Dess- I\/arfinHHperiodinaneNNO OITI PG i

an appropriate protecting group, Non-liniting exanples of PGa

t et r ahydr opyWhergin k is@rmunibsk fromy %%%lwhlﬁleeetnlm}b? pamerat giffesant.\ R dﬂiqt@s as
defi nedoﬁtfbnﬁhﬁbst%ﬂém&r\%t}péachQ)\fgm:l 's@ktituents being independently selected from the group

consisting of alkyl, alkenyl, alkynyl, aryl, cycloalkyl, alkyl-aryl, heteroalkyl, 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, 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' lor X2

7. is selected from O, N, CH or CR;

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

Q may be present or absent, and when Q is present, Q is CH, N, P, (CHz),, (CHR)
(CRR"),, O, N(R), S, or S(02); and when Q is absent, M may be present or absent; when Q and M
are absent, A is directly linked to L;

A is O, CH,, (CHR),, (CHR--CHR") ,, (CRR") ,, N(R), S, S(O) 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 (CHz),, (CHR),, or (CRR"), ; and
when G is absent, J is present and E is directly connected to the carbon atom in Formula I as G is
shown linked to;

J is (CHa),, (CHR),, or (CRR'),;

L may be present or absent, and when L is present, L is CH, C(R), O, S or N(R); and when
L is absent, then M may be present or absent; and if M is present with 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, N(R), S, S(O), (CHy),,
(CHR), (CHR--CHR"),,, or (CRR"),;

p is a number from 0 to 6; and

R, R, R?, R? and R* can be the same or different, each being independently selected from
the group consisting of H; C; -Cyg alkyl; C; -Cp alkenyl; C3 ~Cjg cycloalkyl; C3-Cs
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 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; and alkyl-aryl;

wherein said alkyl, heteroalkyl, alkenyl, heteroalkenyl, aryl, heteroaryl, cycloalkyl and

heterocycloalkyl moieties may be optionally substituted, with said term "substituted" referring to

1.
|

H

S



5 Exanpl es Exanple 1: Preparation of Conmpound of Formula 1: CH3 \_-~CH3 H
OHN ~Jy NR CH3 ONO CHI1Y- YO 3 CH3 0 Step 1. WO 03/062228 4 JUL 2006

PCT/ US03/ 01752 45 2 4 JUL 2006 0 O | BBCIH3+N ' ---~-OC2H5 CA | al b A
stirred solution of ketimnme la (50 g, 187.1 nmol) under N2 in dry THF (400
nQ was cooled to -78 OC and treated with 1 Msolution of K-'BuO (220 m-, 5

1. 15 egpbsiitulion withigme ormore mmistics whighxaan be theesemgenr different, cacheined stirred
for 1 h,_and t te ith bromonet hyl . cvcl tan 8 249 | ). The
tonct i onRCismbARLRotdafory WRTBIR Pl E R BN BkehiCp R ot P e r at e
i N vacueyclohlieyl, Heegoehetic iadodnshylryed this, kA9, {3Mkyradkaltkio! sr9Rhiefantinbh adg.
HC (2 M 300 nL) The  resulting solution was stirred at roomtenperature
for 5 hamide. eskary erebexyligiacld. earbamate. yrea, kptongrddehyde diyane, 4t&e. swenamide. basi c

combi ned 5y tARpEAHon el B ka8 AR & 00 “and concentrated 1o
gi ve pure anfunthe héreinlfBidyniaN-GGEBHoI{INe&preaetts a fiSeaner@bered 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 bicyclic ring structure in Formula I comprising N, C, G,E, L, I, 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.

2. The compound of claim 1, wherein R’ is selected from the following:

—n —n i—n

Me Ph OPh
o RO RO
COH CO,CH, CO,tBu
i—n —n —n
CONH, CONHMe CONMe;,

E-—N<>-—Me i——-N<>-—Ph i-——u@—-oph
i'—N<>—002H {WNO—COZCH;, i—-—-r~<>—-coztau
!—N<>700NH2 !—-NO—CONHME» }”"N<>‘CONM&2

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



- +00 CIH3N, CH BocHNH 1 b 1C15 Asolution of amine 1 b (1 8g,
105.2 nmml) at 0 OC in CH2CI 2 (350 mMQ was treated with 74 JUL 2006
di -tert-butyl di carbonate (23 g, 105.4 n¥bl) and stirred at rt. for 12 h.
After the conpletion of the reaction (TLC), the reaction m xture was
concentrated in vacuo and the residue was dissolved in THF/ H20 (200 m ,

1:1) and treat A Li OH H2 f , 158.5 stirred at room
tenperature for 3 p. The 20 reactilon m xture was concentrated and the basic
aqueous | ayer wa racted wt 20. The aqueq ayer was acidified with

conc. HCl to pH1-2 aht: extrddted ly th.cH2a 2.
were dried (MgS04), filtered, and “*Boncent r at ed Lp vacuo to yield | c as a
col orl ess visco i i ch was r next S0wWist hout any furt her
purification. WO 03[L062228 PCT¢4S03f 01752 46 4 JUL 2006 Step 3. 0 O BocHN
H BocHN N- Owve | 1 C1dASso ion of acid LAc (15.0 g, 62 nmmol) in
CH202 (250 ml -¢H gated with S@&gent ( 3093 nmol ), N net hyl

mor phol i ne (27 nL), N, p'di nethyl 5 Hefdr oxyl ani ne rochloride (9.07 g, 93
mol ) and stireetQuernight at rt. The reaction mxture was diluted with 1
N ag. HC (25 and the |l ayers were separated and the aqueous |ayer was
extracted wt PCl 2 (3x300 m). The

he ¢ 'ned organic | ayers
C

CHa
CH;
N .
H,C
CHa



conbi ned organic layers were dried (MyS04), filtered and concentrated in
vacuo and purified by chromatography (Si02, EtOAc/Hex 2:3) to yield zhell 2006
amide | d (15.0 io g) as a colorless s6bid. Ster) 4. 0 0 BocHN N O M
BocHNH M? el d'l e Asolution of amde I d (15 g, 52.1 mmol) in dry THF
(2-90 m-) was treated dropwise with a solution of LiIAAH4A (1 M 93 nl-, 93
nmmol) at 0 OC. The reactio : ture was stj t roomtenperature for |
h and carefully quenched at 0 |OC with a solutiop of KHSO4 (10% aqg.) and

%o was dilyged with ag. HC (1 M 150

] {ZOO ), The combined organic |ayers were
saturafjed NgHCO3, Dbrinel and dr,ied (MyS04). The
bteg# n vacuo to 2 yield l e as a viscous

m-) and extracted mn'
washed with aqgq. HCl
mxtwevmsfwtmed

colorless oil (14 g). Step D 03/062228 PCT[ US03/ A 24 JUL 2096 47 O
OH BocHN | BocHN al dehy 4 g, 61.6 nmol)
in CH2CI 2 (50 ), treated mnth Et 3N (10. 73 meg,74|4 rnnol), and
acet one cyanohydrln 0. 86 g,
FyC SBn ¢
j ;Rh, 0j , ioooH ,
CH{//}\\CH3
CH,
0O Me Me
Me
Jo-3




127.57 mmol ) and stirred at roomtenperature for 24 hrs. The reaction
m xture was 5 concentrated in vacuo and diluted with ag. HC (1 M\Iéﬁ@ 2%.5)
and extracted into CH2d 2 (3x200 nL). Phe conbi ned organic Iayerz
washed with H20, brine, dried (MyS04), filtered, concentrated in vacuo and
purified by chromatoraphy (Si02, EtOAc/Hex: 1A) to yield If (10.3 g) as a
colorless |iquid. ) BocHN N OCH3 10 if 1g Met hanol

vé1 qux for 24 h. The

|

saturated wi th HCl
OC, was treated . and he%téra
o vyiel *h was used in the next
Alternatively 6M HCl prepared by addition of

reacti on was co

step wthout p

AcC to dry nethamgt” can al so bs,~used. Step 7. CH3, ,CH3 0 CH311l/C H3
BocHNI - AOH O~ OCH3] + OCH3 0 ?NNBocHN 0 261 00 | hi Ij W 03/062228
PCT/ US03/ 01752 2 44JUL 2005 CFy

H,C {"Hx
CH;
| Me
N N
| I
1o ye

RJ.‘! NHRSI

wherein R*! =OH or O-alkyl; R*' =H, COCHj3, COOtBu or CONHtBu; Y is selected

from the following moieties:

1H<“\C6H5

and Y?° is selected from the following moieties:



48 The ami no ester 1li was prepared follow ng the nethod of R Zhang and J.

S. Madalengoitia (J. Og. Chem 1999, 64, 330), with the excepti ohi t/blatilt he
Boc group was cleaved by the reaction &6 the Boc-protected anmino acid with
met hanolic HC . A solution of commercial am no acid Boc-Chg-CH, | h (Senn
chemcals, 6.64 5 g, 24.1 nmmol) and am ne hydrochloride 11 (4.5 g, 22
mmol) in CH2C2 0 @9 nL) at OC was treated with BOP reagent and stirred at
rt. for 15 h. The rjaction mxture was concentrated in vacuo, then it was
diluted with aq Et OAc (3x200 nlL). The conbi ned
organi c | ayers aHCO03 (200 nmL), dried (MyS04),

i hr omat ogr aphed (Si 02, Et QAc/ Hex
3:7) to obtain Ijn (6. sacolorl g8lid. Step 8. CH3,-,I1CH3
CH3,~,CH 3 HOH OCH3 NI N N Boci -¥N ~AC@Bocl -INl-~ 00 0 0 1j Ik
A solution of methlyl ester 1j (4.0 g, 9.79 mol) in THF/ 1-120 (1:1) was
treated wth Li OjH20 (401 g, 9.79 rnm)l) and stirred at rt. for 3 h. The
i } i fi HCl Caigd concentrated in vacuo to
¢l 2 (1:1 50nmL) was

ui v),, HOOBt (1.25 equiv) and
CHj,

obtain the fred
treated with amF
NW (4.0 equiv.) at

CH3 »

CH,
0
Si(CH NHA
0/\/ i(CHy3 or 11.\%/ £ .

4. The compound of claim 3, wherein R? is selected from the group consisting of the following

T TR
~ &

O

moieties:



reaction m xture was stirred at OOC for 48 h and concentrated in vacuo. The
residue was diluted with aq. 1M HCl and extracted with CH2C 2, Thezgqmplmgd
organic 20 |l ayers were extracted with ag8 NaHCO03, aq. HCI, brine, dried
(MyS04), filtered and concentrated in vacuo to obtain | k as a tan col ored
solid. Step 9 WO 03/ 062228 PCUUS03/017. ~2 2 4 AL 200b 49 CH3, _, CH3
CH3,..CH3 s.". '
BocHN 0 0 0 Ik IL| A solution pf the ester |k wap hydrolyzed with UCH (1. 5
equiv.) in THF/ 1; . S i

for coupling wt
(100 ng, 0. 19 m reated with
(S)-aziridine-2-ca dATet ( , 52 ng, 0.38

mol ), HATU (73 0|6 mvl) and stirred at ODC

for 12 h. The real‘:tlﬁn mxture was dlluted W|th r-r@.i (100 m.) and washed

with ag. HC ‘ brine (100 n -)
dried (MyS04) i flltered concent at ed in vacu to g| ve 1 L which was used
for oxidation.
CHx
CH;
F ;CH3
0-3

Me Me

392
T Tt

5 A solution of acid

COsH

5. The compound of claim 4, wherein Z is N and R* is H.
6. The compound of claim 5, wherein W is C=0.

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



The hydroxy amde (I L) was taken in CH2CI2 ( 5 nL) and treated with Dess
Martin reagent (200 ng) and stirred for 3h at rt. The reaction nixtqmquwa@%
diluted with ag. NaHS03, and aq NaHC035320 nlL each) and extracted into
CH2C12 (100 nL). The conbi ned organic |ayers were washed with aq. NaHC03
dried with 15 MgS04 filtered concentrated in vacuo and purified by

chromat ography to yield 1 R= COOGHB 59 ng) as ameol orl ess anor phous

solid. Some of the praparled by the netho descrl d above are
shown in Table 1, al i ,thelr nd| GtIVI 20 Entry
Structure Act|V|tyM ~CH ~- Nb 0 WO

03/ 062228 PCTI US03/ 0172 2 4 JUL 2006 50 ~CH 0 2. H NOCODCH A M

Y NI-~-O0 ne O
Me
O O Me O
Mé . OMé .. \I/ :
Me Me
Me

Nkwvf:? , CbC\\Vf/O\\é’ PPN
\[/\o’% /“’% ,/\/O\g
Me Me

. % o %
§>[/\ M/\
Me

Gf%




CHk'CH O N3 HN ON- COOHA M- -Ny OMO CH~C4 NH ON ~Ny HO
4. NOA 1l1~-oy O MM 0 0O 1 Binding activity A <5 AM Assay for F%!}_/Z 6
Protease Inhibitory Activity: 5 Spectroptotonetric Assay: Spectr&éh orﬂr%tric
assay for the HCV serine protease was perforned on the inventive conpounds
by follow ng the procedure described in PCT Publication No. WO 02/08244
publ i shed January 31, 2002 e activity of the conpounds §n Table | is
shown in the sane Tajplie % n.pkesent inyeat]on hag, n described in
conjunction with the io s di ment s Nort h Above; many
alternatives, nodificatio and ot he vﬁ‘l"
su A

eof |1 be apparent
to those of ordinary skill in the arg§. Al

il ternatives, nodifications

and variations are intended to fall within the spirit and
Me Me Me
X/O
McOC ' O\E ’

CH; S HOOC/\]/?';. ’

CH3



scope of the present invention. 51 2 4 JUL 2005 Wiat is clainmed is: 1. A
compound, or enantioner, stereoisoner, rotaner, tautoner, racemate ofj Jy. 7006
prodrug of said conpound, or pharnmaceublcally acceptable salt or so%vate of
sai d conmpound, or pharmaceutically acceptable salt or solvate of said
prodrug, said conpound having thevgeneral structure shown in Fornula 1: / A
MYt WO0OO0O GI i Hz NR Re' B N1-Y' X 3 O Forrmula | wherein
Y is selected fromthe grou of the folfowng noieties: alkyl,

al kyl -aryl, cycloal kyl, B? | - arloxy, , heteroaryl oxy,

het er ocycl oal kyl oxy, cycl oal kyl i no, al kyl -aryl am no,
aryl am no, heteroarylam no, cyc ﬁ | am no and cohet egbcycl oal kyl am no, with
the proviso that Y maybe optionally substituted withsXIl or X12; X' is

al kyl', al kenyl, alkynyl, cycloal kyl, cycloal kyl -al kyl, hetggocyclyl,

het erocycl yl al kyl, aryl, alkylaryl ¢ aryl al heteroary , al kyl heteroaryl,
or heteroarylalkyl éﬂkkp/fﬁtxsfﬁt;?g that X' Mmay be additjonglly optionally
substituted Wth X1  HOOC " CqyH ’

CHa CH»

consi




x 12 is hydroxy, alkoxy, aryloxy, thio, alkylthio, arylthio, am no,

al kyl am no, arylam no, alkylsulfonyl, arylsulfonyl, alkylsulfonanidzi L 7006
aryl sul fonam do, carboxyl, carbal koxy, 6xarboxam do, al koxycarbonyl a *H&

al koxycar bonyl oxy, al kyl urei do, arylureido, hal ogen, cyano, or nitro, with
the proviso that said al kyl, al koxy, and aryl y be additionally optionally
substituted with noieties independently selegfetNfrom X12; RL is: -N52 2 4
JUL 2996 wherein k is a nunbg 0 fo 5 he sane or

different, RL 1 denotes &9iCOnal ypubst}t uven A 'sai d
substituents being independently § ted fro consi sting of
al kyl, al kenyl, al kynyl, aryl, gychoal kyl, al kyl - ot er oal kyl ,

het eroaryl, aryl- heteroaryl, § heteroaryl, al;.
aryl oxy, heteroaryl oxy, heteroq
aryl am no, al kyl-arylam no, ary het er oar yl

het er ocycl oal kyl am no, hydroxy, thio, alkylthio,
al kyl sul fonyl, aryl sul f onyg” alkylsulfonanldo
car bal koxy, carboxam do, RH ani no

al kyl - aryl oxy,

| oxy, al kyl am no,
cycl oal kyl am no,

hi o, am no,

onam do, carboxyl,

bonyl oxy,

al kyl urei do, aryl ureido,
R11 (when R11 ~ H maybe O X
selected from0O, N, CH or CR VVnay baf presen , and if Wis
present, Wis selected fromC=0O, C=S; "Q nay be present or absent, and when Q
is present, Qis CH N P, (CH2)p, (CHRp (CRR)Dp, OQWRI(R) S, orS(02); and
when Q is absent, M may be preseﬁt or apgent; ; f are absent, Ais
directly Iinked to L; A sz, S GR) b, : (CRR) p, N(R
S,S(02)or a bond; Eis C ‘Houbl § towdrds A, L or G G may
be present or absent, and : ] ¢CH2)'p, (CHR)p, or

(CRR)p; and when G is abse i 2sent and is directly connected to
the carbon atomin Fornula | as Gis

2

n-un



shown linked to; Jis (CH2)p (CHR)p, or (CRR )p; L may be present or absent,
and when L is present, Lis CH C(R), 0, Sor NR; and when $ A bﬁ@ﬁt
then M may be present or absent; and i f6Mis present with L belnz absent
then Mis directly and independently linked to E, and J is directly and

i ndependently linked to E; M nmay be present or absent, and when Mis
present, Mis 0, N(R),S, S(02), (CH2)p, (CHRp (CHR--CHR )p, or (CRR )p; p
is a nunber fromO to 6; and RR R, R2, R 3 anduBR4ean be the sane or
different, each bejng |ndependently selec ed f e group consi sting of
H C -C 10 al kyl ; : ( he erocycloalkyl
al koxy, aryl oxy, al ylthl aryl t i nog amirt ) g ar boxylic acid,
carbanmate, urea, ketOne, ) cycIoaIkyI)aIkyI
and (heterocycl oal kyl) al kyl H.@ said cycl os is made of three to
ei ght carbon atons, and zero to six oxygen, nitrofen, sulfur, or phosphorus
atons, and said aIkyI i shof one to six car at ons; aryl; and al kyl -aryl;
wherein said al kyl, hete oalkenyl aryl, heteroaryl,
cycl oal kyl and heterogyg X eties I*y substltuted

one or nore noieties which can be the sane or differe each bei ng

i ndependent|y selected frgmthe group consisting of alkyl, alkenyl, alkynyl,
aryl, aral kyl, cycloal kyI het er ocycpi ¢, hal ogen, dr oxy, thio, alkoxy,
aryl oxy, al kylthio, aryl thb anldo & boxylic acid,
carbamat e, urea, ketonedig gyaro, nlt' forar'ni do, sul f oxi de,
sul fone, sul fonyl urea; e further wherein said
unit NNCGE-L-J-Nrepresentsya five-nenbered ring structure wth

o

the proviso that when said uni fORHC. G E-L-J-N réfresents a five-nmenbered

cyclic ring

E F CH,
Y F CH



structure, or when the bicyclic ring structure in Formula | conprising N, C
G E L, J, N A Q and Mrepresents a five-nenbered cyclic rigq
structure, then said five-nenbered cyclb¢ ring structure |acks cJaWb@W\ﬂ
group as part of said five-nenbered cyclic ring. 2. The conpound of claim1,
wherein RL is selected fromthe following: Me Ph Ph J-N-ZCO2H CO2CH3 C02t Bu
. I-N1T-N1-N CONH2 CONHWe We2 J-N~ Me Ph OPh 1 NC>-CO2H |- N~ CO02CH3
COAU H >-CONH2 |-N >- CONHWE | conmpound of claim 2,
wherein R 3 is selected i of : 54 4 JUL 2006

Ct'TC -13 CH3TCH3, -TC : 7= (~HTSCH3 clo~ To,~ S
CH 4111 COOEt, 143C cl

r Ql
CH;
AcHN l ﬁ
COOH
COOH
CH,
CH,
HxC
FC CF,
COOH

Cl : %'l cl : %
Cl CODH COOCH;



COR31 CH ", CH- C113 COR Il He 2 4 JUL 2006 551 \Nl COOR CHI3 S
F37c-, H3C SBA CF,j COOH 0-7 HOICH3, 7COCH ca'-;4-ly--H- CH70 i Q@ﬁl\/e
'*'e Fit: CFfj O O Me Me 56 2 4 JUL 2685 H3TCCH3 R, F3 H3CG (43

B
1 : 'f‘ll
al CONHCH; COOH
b
: i i "O0H i l

COOH

OO A7 Ay
S K
Y
&7 Y
;r?’ Eded
xd 7Y



5 M NYI9 ywMe and T R 31 NHR' wherein R 31 =OH or O al kyl; R51 =H,

COCH3, COOXBu or CONHtBu; Y19 is selected fromthe foll ow ng noi etilﬁS'pﬁ) H
< 00 -t.~~COO| 1 -41, C6Hs or 0 NL& CeH s and Y20 is sel ectldd Ul B ¢ he

followng noieties: 2 4 JUL 2096 57 0 0 COOR 0 O C Ha CH3 SO2NH-1 .
\k--1~k CH3 00O NHM CH, 1

M Q"?’ eed
“ oo ;Ez}:, |

Me
Me

H
Me N
£ Me : MX ?rj s
€
Me ()?eft O?ef Me

Me
H H I
Me N Me N Me N
g f Wl }*f e f
CF; CCl; Me
/l><>*f>kr>”>5<>’*
/X , "L, \}\'HJ? 3
0.3 Me
Me
O Lb
NJ}"JJ‘ H ,
-3 N?\_\Jl




CH3 Si(CH3)-; or NHAc. 4. The compound of claim3, wherein R3 is selected
fromthe group consisting of the followwng noieties: CH )TCH3~ZLCWMZB§§—|3
R31 TCH TO-4 CH3 58 2 4 JUL 2006 aCOR6700R31 0 CH41'."CH3 CH- OH cfl~
M M d C Ind CFj CO)HGCO2H 5. The conpound of claim4, wherein Zis
N and R4 is H 6. The conmpound of claim5, wherein Wis C=0O. 7. The conpound
of claim6, wherein Y is g$elected fromthe follow ng noieties: 59 4 JUL 7006

ALY

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

Y" is selected from the following moieties:

ChzHN

ChzHN
Me/é Jﬁ\CO«Bn

/<]\k(m . A‘th ar /ﬁ
A CONHA

CO,tBu CO.H



mc Cj~0 m M0l mMOM'*~0 MW 11 M M nme 0 C13C §L0H8 7l o ,
ol ~ ---~~ o 'op~- -,ow, M ne M ol 0~1 01 I\/b)XI\/e Nk m? 60 2 4 JUL 2006

-Y O M Me nme ntglex-"~ 0] - J-:: M 681 Ro), | LI-1 10 “~A M
YIZ-&l, Od 0-i O

Y' is selected from the following moieties:

HH T%

Seke
Y @/\*/
N edasd
Y oY

Ve

Y and Y'are independently selected from alkyl, aryl, heteroalkyl, and heteroaryl;
Y'" is CF3, NO,, CONH,, OH, COOCH;, OCHs, OCg Hs, Cg Hs, COCg Hs, NHa, or
COOH; and Y'® is COOCH3, NO,, N(CHs),, F, OCH;, CH, COOH, COOH, SO, NHa, or

NHCOCHs;.

8. The compound of claim 7, wherein Y is selected from the group consisting of:



10, . . it ... 0), XA 0 VY14-NCH CH3 HNT\'" N~ 1-2 CH 1 YO
C14,, CH~ C-H HOOC C143 61 2 4 JUL 2006 COOH HOOC C3H7 HOOC~~ ﬁ&)‘bw 06
H X1177 HOOC3C'~/' HOCC,..~ COOH COOH69 ROOC,, HOOC'~ Hoc)c"., LC?—Q—
C3H7 1, 3C Eocc,",~ H-c CHA

Stdasiets
o
O O il
ey
:ajf | a/f >r>*" |

CCls



62 4 JUL 2096 HOCC CG-2H5 1-4 s OH Y15 Y16 HOOC COCH C6R5 Oy

63 Rooc COOH kk, O YlI'7 CH3 vylse F CH3 64 2 4 JUL 2006 H CHI

d c F CF

F cl

CH3

70

l\ic Me

/\ }L‘g - O}r"‘ |

}H’- CHEOA1IN
\r MeOOC

Me
Me Me
b4
HOOC

/?f‘

Cetlya_ 27 ]
MeOOC‘

m HOOC O/>/
NN Y
Jn= 14

Me Me

§~f

1~-00H C113

o e doos



AcHN COOH COCH CH3 CH3 H3C CFI OHcl d O ConloRcil COOCHA F F F):::
cl FF652 4 JU 2006 Ce Fcl CONHCH3 c H F F COQU F F th%pﬂ%llc)(F
FF MM MM My. nmt'qY, M M 7] 1

@
p w
CQOOH

o

¢ COOH

F

3 F

Cl COOCH: . I COOH s
F

F
l‘
F I yH
OO
Mc
Me
H I »
Me
yh
COOH
Mc
G Q Me G
Me » Mé , Y and
Me Me
Mec

Me

Q.
Me
Me

Wherein: Y'? =CF;, CONH,, OH, NH,, or COOH Y1® =F, COOH.

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



me?roV, me."r-/-, ct~, CC13 0-3 M Me 66 2 4 JUL 2006 Me ne):: roy Me
Y, M 0 M ne c M, 4. M M O-/ YM HHM I\/EN,,/quULNmB
mc~~rN,/ Me Me Me CF, Me Hy, >Ylly, >72K N N N

FR R St

Me
HLCSOHN
) : Y MG 0 0
H R Y CME »
Me
\l/ Me Mc Me

Me

FHN

D ons
e Y
o4 eE?‘ Lb

o
o X .
Cl CO.H



HHH NN-~> <N <M N/ me24JU 2006 67 14,/ HN H HN nj H
Y wherein: Y 1 is selected fromH COCH COOEt, Owve, Ph, OPh, NW!\@ZHUEII—MC,

Nl-1Ph, CH(MO)2, | -triazolyl, | -imdd2olyl, and NHCH2 COOH; y'llliz
selected fromH, COOH, COOWe, OVE F C, or Br; yl3 is selected fromthe
foll owi ng noieties: 7~ FJ.\l I NEIVE?lNErfr Me CbzFIN 7 Tene MC

W@/S‘ Y
Sy Y

CF,

Me
Me
Me H
YOl
Me (IR M L y}l‘rfl
Me
ng}f ’ and

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

moieties;



68 y14 is selected fromthe followng noieties: 00O 11 11 Ph-S WS MC Ph-
dol Hdid. - d~1 00 OM O (N_"I O 0O M M 4111 MC N)y HJ@NUE
yl5and yl6are independently selected fr@d al kyl, aryl, heteroal k)zll*, n
heteroaryl; Y" is CF3, NO02, CON1712, OH, COOCH3, OCH3, OC6 H5, C6 H5, COC6
H5, NH2, O COOH, and Y18 is COOCH3, NO2, N(CH3)2, F, OCH3, CH2 COCH, COCH,

S02 N -12, or 8. The co und of aim7, wherein Y is selected
fromthe group con istingjwv_GQ 41JUL 2006 %--Y, Cp~ C M -nv

Fa

| i' I

8(0¥.2 and

| S{OK. 2
CH, {On 2

CH,

11. The compound of claim 9, wherein R? is selected from the group consisting of the following

moieties:



M aonme c M Oox M MCl1l.3CL3 M, N m, Nk N YM (N Ny N Om
me M 70 24 JUL 2006 M M M M0 M AHACHSXIIN'A M M
75 74 JUL 7006
CHs .
CHjy
CH, CH, 3 CH,

12. The compound of claim 10, wherein the moiety:

A~
M |

! G

HL-

O

is selected from:



M MO~ nmevyjj m M Me FIOOC 1100C COOH M (X)C oli Ho(X 7
000H CLF F, k" 1jOl.." Y )OIl M me. O I CXIl M
M, -TO, 76

11 CO™H
] S 7006

Mo

3

Mg
0

C
0
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The conpound of claim8, wherein Y is sel ected fromthe groupzh

of-. 72 4 JuL 2006 Me Me W11~ 01/ 111-7--y Me Me Mv sic ~-IHNO M N z
y M NICM Nt ne Nit "ie M M Nt. CF~ mON, M ,)I 'o M M Mne.
"C Me 4NIC

M M NNC M Wierein: yl17 =CF3, CONH2, OH, NH2, or COCH Y18 =F S@g—( 9.
é“g' I ng

Me
Me

Q O
/H\N )l\N
O O
Ri‘ﬁ‘ RZI RZZ
‘\O S N/‘
O O
/l.k .and )l\
N N
0 ]

wherein R? is selected from the following structures:



OO/ cl 71324JU N6 FFFM . T M NfeMHH M % M M MCCF M
me NN M >,4 and IIN Y'A 0 10. The conpound of claim9, wherein R2 i

sel ected fromthe group consisting of tA& follow ng noieties: 74 G e CH
74 4 JUL NOS UTC

\eshavs
ek
WOH, WO\K .

O
0

cl, iﬁ%k or
N
H

1

O
"’fu\f\‘ /\O
H .

R*! and R* may be the same or different and are independently selected from the following

structures:




riTCF FT CIlIl FFT,IC HCTF CII3 T(4-1 and ri3 GH 1 11. The
conpound of claim9, wherein R2 is selected fromthe group consisting of the
followng noieties: 75 2 4 JUL 2006 CH-, CH Of S F F and EJEN.Z'UU he
conpound of claim 10, wherein the noiety: /'--A 0 C N is se?ec e(% rom
76 24 JUL 2006 M NIC

AT
o



0 0

0 0 0
M 0 M M N N O
80

Y‘b@ @

X
C
.

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

P~
M |
\L/ E

o/ A

AL

QO

is selected from:

M nmbo O 00 ONCnme O O01)"4 N'NOA4 JUL 2006 77 Nt M
F

74, JUL 2008



N R21 Rz-' NDN'r ANO wherein R 20 is selected fromthe foll ow ng
structures: 78 2 4 JUL 2006 C1, C1. 0O NJ< N Hvac |l 011, tz OR2 1
and R 22 may be the sane or different agid are independently sel ect et filolb
the following structures: CI it, 79 2 4 JUL 2006 V~-~a V-10 | ()M nme M
Me me Me 80 4 JUL 7006 O

{

)

N ’ N
| |
0

O

o Me
N
N :
O

Me Mea Me Me
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OON O 0O Y NHNI,. or 00 13. The conpound of claim 11, wherein
the noiety: N O NY, 1is selected frorg2 81 24 JUL 2006 M M XXI i O O
MO M NO 'U.N\.m%

wherein R™ is selected from the following structures:
Cl



X'o0I1I-PO M M 8 NNW O

NN MM AO0O ONN -
0 1-1 NN 1 10, Ae, ']_LNLN%

] ON gr(3y 1 O

R?' and R may be the same or different and are independently selected from the following

structures:




0 wherein R2() is selected fromthe followng structures: HC Cl1 83 INS
V=a NH O Yj::) \11 O Y-- NR21 and R 22 nmay be the sane or dlff @L@W
are independently selected fromthe fol Bé4wi ng structures: Cl f’i‘*

- '~aN ~': 0~0 OAt 0 84 4 JUL 2006 0)<00I\/E

T ek
Y ALK



85 2 4 JuL 2006 M M O M O0Br OT\i--%"Al
Me oll. Y-~ Bi 0O 400 >~NH2 00O Cﬂgéop y 87 4 JUL

claim 10, wherein the noiety: M

Q

LA

86 2 4 JUL 2006 M Me Me

14. The CO?P?HPQWEf



O ~~b.oooo, is selected from 0O Ph 11-NNS, MCMC ON NDY4 0 M, M
O I 088 24JUL 2006 NANOO 1 6Ny 4N 001 Ae Ny *N n. Z‘QL JGITUUBO
S 86

Me

w%{v

gwe
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O
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0089 24 JUL 2006 M M HMIi OH I 4ANNO nt rVICHNt ne "CC O
It FTir r Bt 04 0HNNor 0O 11 90 4 JUL 2006 15. The corrp?lﬂnﬂmé)f
claim11, wherein the moiety: ,()-~ A RBI E 0/

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

A
M |
1-" &

WL

O

is selected from:

Mc

Q ;\‘k!r;‘.“
Me




N-j Y, is selected from j:SNY O WM 114 MC QIl' M Sic NO91 4
JUL 2006 AON OO *Ns ns 009224 JU 2006 M M MC 74 JUL 7006
88

O—-




0 F 1 4N | KkNMwC MCCL 14 0it 11 kNNO FBI FBI 00 N
0 Off O N4 NO RRO 74 JUL 2006

89
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16. A pharnmaceutical conposition conprising as an active ingredient at |east
one conpound of <claim1l. 17. The pharnmaceutical conposition of claim 16
additional |y conprising at |east one 9392 4 JUL 2906 phar naceut { &all y0lb
acceptabl e carrier. 18. The pharmaceutical conposition of claim 17,
additionally containing ant |east one antiviral agent. 19. The

phar maceuti cal conposition of claim 18, still additionally containing an
interferon or pegylated interferon. 20. The pharnaceutical conposition of
claim19, wherein said at |least one antiviral agent is ribavirin and said
i nt er f el &rTHesomponh@of daian 1 Drwheegytlet mdietynt erferon. 2 1. The conpound of
claim1, wherein said conpound is selected fromthe group consisting of.
CH3 CH3 PS, O NgZ_ YMOOO nmez O0N Hit C()OCH3 ne NN,.,~-OAOQ
MC Y~ Y M obgm ?
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is selected from:
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CH3 CH1 H NN NHit COOH M NNO Mc Yo MW O0Oand CH M0 M>r Y
NIC O 0 or a pharmaceutically acceptable salt or solvate of said conpound.
22. A pharmaceutical conposition conpri%lng therapeutically %ﬁfﬁﬁthF anount
of one or nore conpounds in claim2l1 and a pharnmaceutical |l y "accept abl e
carrier. 23. The pharnmaceutical conposition of claim22, additionally
containing at |east one antiviyal agent. 24. ghe pharnmaceutical conposition
of claim22, still additionallly containing d&finterferon or a pegylated
interferon. 25. The pharnmaceu f claim23, wherein said

~eal conposi &i
‘/ﬂ\?nd said intdkferdn is a -interferon or

antiviral agent is ribaviri
pegyl ated i nterferon.
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16. A pharmaceutical composition comprising as an active ingredient at least one compound of

claim 1.

17. The pharmaceutical composition of claim 16 additionally comprising at least one
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pharmaceutically acceptable carrier.

18. The pharmaceutical composition of claim 17, additionally containing ant least one antiviral

agent.

19. The pharmaceutical composition of claim 18, still additionally containing an interferon or

pegylated interferon.

20. The pharmaceutical composition of claim 19, wherein said at least one antiviral agent is

ribavirin and said interferon is a-interferon or pegylated interferon.

21. The compound of claim 1, wherein said compound is selected from the group consisting of:

CH; cH,

O
{ N
N
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or a pharmaceutically acceptable salt or solvate of said compound.

22. A pharmaceutical composition comprising therapeutically effective amount of one or more

compounds in claim 21 and a pharmaceutically acceptable carrier.

23. The pharmaceutical composition of claim 22, additionally containing at least one antiviral

agent.

24. The pharmaceutical composition of claim 22, still additionally containing an interferon or a

pegylated interferon.

25. The pharmaceutical composition of claim 23, wherein said antiviral agent is ribavirin and said

interferon is « -interferon or pegylated interferon.



