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(57) ABSTRACT 

In accordance With the present invention, compounds that 
inhibit viral replication, preferably Hepatitis C Virus (HCV) 
replication, have been identi?ed, and methods for their use 
provided. In one aspect of the invention, compounds useful 
in the treatment or prevention of a viral infection are 
provided. In another aspect of the invention, compounds 
useful in the treatment or prevention of HCV infection are 
provided. 
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METHODS FOR TREATING HEPATITIS C 

CROSS REFERENCE TO RELATED 
APPLICATION 

[0001] This application claims the bene?t of US. Provi 
sional Application No. 60/587,487, ?led Jul. 14, 2004, US. 
Provisional Application No. 60/634,979, ?led Dec. 13, 
2004, US. Provisional Application No. 60/645,586, ?led 
Jan. 24, 2005, US. Provisional Application No. 60/665,349, 
?led Mar. 28, 2005, and US. Provisional Application No. 
60/675,440, ?ledApr. 28, 2005, all of Which applications are 
incorporated herein by reference in their entireties. This 
application also claims priority to International Application 
having the title “Methods for Treating Hepatitis C”, attorney 
docket number 19025.037, ?led Jul. 14, 2005, Which appli 
cation is herein incorporated by reference in its entirety. 

FIELD OF THE INVENTION 

[0002] The present invention relates to methods for treat 
ing Hepatitis C using Indole compounds that modify trans 
lational control of Hepatitis C virus. 

BACKGROUND OF THE INVENTION 

[0003] An estimated 170 million people WorldWide are 
reported to be infected With hepatitis C virus (HCV), the 
causative agent of hepatitis C. Seventy to eighty percent of 
HCV infections lead to chronic liver infection, Which in turn 
may result in severe liver disease, including liver ?brosis, 
cirrhosis, and hepatocellular carcinoma (115). 

[0004] HCV constitutes the Hepacivirus genus of the 
family Flaviviridae (106), and contains a positive-stranded 
9.6 kb RNA genome. The features of the HCV genome 
include a 5'-untranslated region (UTR) that encodes an 
internal ribosome entry site (IRES) that directs the transla 
tion of a single long open reading frame (ORF) encoding a 
polyprotein of 3,010 amino acids. The HCV ORF is fol 
loWed by a 3'-UTR of variable length, depending on the 
HCV variant, that encodes the sequences required for the 
initiation of antigenomic strand synthesis (79). 

[0005] The HCV IRES and 3'-UTR both encode regions of 
RNA structures that are required for genome translation and 
replication. The HCV polyprotein is posttranslationally pro 
cessed into at least 10 mature viral proteins, including the 
structural proteins core (putative nucleocapsid), E1 and E2 
and the nonstructural (NS) proteins NS2 to NS5B. 

[0006] Three distinct elements have been shoWn to be 
involved in HCV IRES-mediated translation: (1) integrity of 
the global structure of HCV IRES, (2) the 3'-terminal region 
of the HCV genome; and (3) trans-acting cellular factors that 
interact With the HCV IRES element and assist in translation 
initiation (35). 

[0007] The initiation of protein synthesis in eukaryotic 
cells predominantly folloWs the 5' cap-dependent, ?rst AUG 
rule (61). HoWever, an increasing number of viral (6, 12, 28, 
31a, 50, 95, 97, 98, 105, 128) and cellular mRNAs (18, 39, 
45, 78, 91, 130) have been shoWn to use an IRES element 
to direct translation initiation. In 1992, an IRES element Was 
reported in the 5' UTR of the HCV RNA genome (129), 
indicating that synthesis of the viral protein is initiated in a 
cap-independent fashion. 

Apr. 24, 2008 

[0008] A bicistronic expression system can be used to 
de?ne and evaluate the function of IRES elements. This test 
system harbors tWo different reporter genes in Which the 
5'-proximal reporter gene is expressed by a cap dependent 
translation mechanism While the second reporter is 
expressed only if an upstream sequence inserted in the 
intergenic space contains an IRES sequence element. Using 
this system, a putative IRES in the HCV 5' UTR Was 
unambiguously demonstrated to function as an IRES 
involved in translational control of viral proteins (133). In 
vitro translation, RNA transfection, and mutagenesis studies 
provided further evidence that the HCV 5' UTR contains an 
IRES element (23, 41, 42, 108, 129, 132, 133, 134). Both in 
vitro and cell-based studies demonstrated that the HCV 
IRES guides cellular translation initiation factors to an 
internal site of the viral RNA (56, 58, 120), thus functionally 
demonstrating the HCV IRES activity. Taken together, these 
results demonstrate that the HCV 5'-UTR contains an IRES 
element that plays an active and crucial role in the mecha 
nism of internal initiation for HCV protein translation. 

[0009] The IRES is one of the most conserved regions of 
the HCV genome, re?ecting its essential nature for viral 
replication and protein synthesis (13, 118, 122). Although 
both 5' and 3' sequences of the IRES appear to play a role 
in the control of initiation of translation (42, 109, 110, 113, 
136), the minimal sequence requirement for HCV IRES 
function has been mapped to a region betWeen nucleotides 
44-354 (40). 

[0010] Biochemical probing and computer modeling indi 
cate that the HCV IRES and its 5' sequence is folded into a 
distinct structure that consists of four major domains and a 
pseudoknot (11, 42, 122). Domain I contains a small stem 
loop structure that does not appear to be a functional part of 
the IRES element While domains II, III, and IV contain the 
HCV IRES activity (43, 111). The relationships betWeen 
secondary and tertiary structures of the HCV IRES and their 
function have recently been established (5, 55, 56, 99, 124). 
Both domains II and III consist of multiple stems, loops, and 
bulges and are important for IRES activity (23, 40, 51, 52, 
54, 56, 64, 74, 75, 93, 107, 108, 110, 124, 127, 131, 139). 
Domain II can induce conformational changes on the ribo 
some that have been implicated in the decoding process 
(124). Domain III has the highest degree of structural 
conservation among the different HCV strains. It comprises 
the core of the ?avivirus IRES and has 6 subdomains (40). 
Various studies have shoWn that subdomain IIId forms 
complex secondary/tertiary structures and is critical for 
initiation activity (55, 56, 57, 124, 129). Domain IV has one 
stem-loop that spans the initiation codon and is speci?c for 
the HCV IRES (41, 122), but the precise role of domain IV 
in IRES activity remains controversial (41, 112). 

[0011] The role of the HCV IRES is to position the 
translational machinery near an internal initiator codon in 
the viral mRNA. The translation initiation mechanism of the 
HCV IRES differs signi?cantly from that of 5'-cap-depen 
dent translation initiation (7, 21, 31, 35, 81, 96, 114, 123). 
Most cellular capped mRNAs utiliZe a number of initiation 
factors (eIFs) that are required for the translation initiation 
process. The initial steps of the process require proteins that 
interact With the 5' cap structure and recruit the 40S ribo 
somal subunit to the cap-proximal region of mRNA. This 
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complex then scans 3' of the cap, until reaching an AUG 
codon at Which translation Will initiate (21, 114). However, 
in the case of HCV, the IRES functionally replaces the 5' cap 
structure, allowing the 40S ribosomal subunit and eIF3 to 
bind directly to the RNA. Subdomain IIId of the HCV IRES 
harbors the binding site for the 40S ribosomal subunit and 
the only initiation factors required for translation initiation 
are eIF2, eIF3, and eIF4E (15, 58, 94, 100, 120, 124). 

[0012] The polypyrimidine track-binding protein (PTB) 
and La autoantigen are noncanonical translation initiation 
factors that bind to and enhance HCV IRES activity (1, 2, 3, 
4, 5, 30, 48, 49, 53). PTB, a 57-kDa protein involved in RNA 
splicing, is also necessary for ef?cient IRES-mediated trans 
lation initiation of picornavirus mRNA, and some cellular 
mRNAs (10, 11, 36, 53, 59, 89, 92). The La autoantigen, a 
52 kDa double-stranded RNA unWinding protein, also 
increases the activity of poliovirus and cellular IRESs (38, 
85, 86). Other cellular factors involved in HCV IRES 
mediated translation initiation include proteasome ot-subunit 
PSMA7 (62), ribosomal protein S5 (26), ribosomal protein 
S9 (24, 25, 100), and hnRNPL (33). HoWever, the role of 
these RNA-binding proteins in HCV IRES-mediated initia 
tion of translation is unclear. Recently, it Was reported that 
the activity of interferon (IFN) 0t against HCV replication 
might target HCV IRES-mediated translation initiation by 
causing a reduction of La protein levels (117). Thus, an 
inhibitor that blocks interaction betWeen the IRES and the 
noncanonical factors might e?iciently inhibit HCV replica 
tion and lack cytotoxicity. 

[0013] Currently, only interferon (IFN) 0t and the nucleo 
side analogue ribavirin, in combination, are marketed for the 
treatment of HCV infection. HoWever, these tWo agents are 
immunomodulators and have limited ef?cacy, relatively 
high toxicity, and high cost (80, 83, 84, 138). Although the 
treatment outcome is variable among the six major HCV 
genotypes, only about one-half of all treated patients 
respond to therapy, suggesting that the virus encodes protein 
products that may directly or indirectly attenuate the anti 
viral action of IFN. IFNs are naturally produced in response 
to virus infection, and cellular exposure to IFN leads to the 
induced expression of a variety of IFN-stimulated genes 
(ISGs), many of Which have an antiviral function. ISG 
action can limit virus replication at multiple points Within 
the replicative cycle. 

[0014] There remains a need for a more effective means of 
treating patients af?icted With HCV. Speci?cally, a need 
exists for novel antiviral drugs that have no cross-resistance 
With existing treatment modalities, and Which demonstrate 
synergy With other anti-HCV agents. The applicants set out 
to identify drug candidates that inhibit HCV infection and 
Were successful in identifying Indole compounds that are 
useful as anti-HCV agents. Without being limited to one 
theory, it is believed that the compounds of the present 
invention inhibit IRES-mediated initiation, elongation, and 
termination, i.e. translation. 

[0015] The compounds of the present invention are also 
useful for inhibiting translation of other cap-independent 
viruses that contain an IRES element. Such viruses include 
those of the picornavirus genus, such as poliovirus, hepatitis 
A virus and rhinovirus; those of the coronavirus genus, such 
as SARS; those of the arbovirus genus; those of the ?avivi 
rus genus, such as yelloW fever, dengue, and West Nile virus, 
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herpesviruses, such as herpes simplex virus and Kaposi’s 
sarcoma-associated herpesvirus, or any other virus With a 

similar mode of replication. Furthermore, compounds of the 
invention are also useful for inhibiting HIV, or any other 
virus With a similar mode of translation. 

[0016] All documents referred to herein are incorporated 
by reference into the present application as though fully set 
forth herein. 

SUMMARY OF THE INVENTION 

[0017] In accordance With the present invention, com 
pounds that can inhibit HCV replication have been identi 
?ed. Also in accordance With the present invention, com 
pounds that can inhibit HCV infection have been identi?ed, 
and methods for their use provided. 

[0018] In one aspect of the invention, compounds of 
Formula (I) are provided Which are useful in the prevention 
and/ or treatment of HCV infection. Without being limited to 
one theory, it is believed that the compounds of the present 
invention inhibit IRES-mediated initation, elongation and 
termination, i.e., translation. The compounds of Formula (I) 
may also be useful for inhibiting and/or treating other viral 
infections Where the virus contains an IRES element. Such 
viruses include those of the picornavirus genus, such as by 
Way of non-limiting example poliovirus, hepatitis A virus 
and rhinovirus; those of the coronaviridae genus, such as by 
Way of non-limiting example SARS; those of the arbovirus 
genus; those of the ?avivirus genus, such as by Way of 
non-limiting example yelloW fever, dengue, and West Nile 
virus; herpesviruses, such as by Way of non-limiting 
example herpes simplex virus and Kaposi’s sarcoma-asso 
ciated herpesvirus, or any other virus With a similar mode of 
replication. Furthermore, compounds of the invention are 
also useful for inhibiting HIV, or any other virus With a 
similar mode of translation. 

[0019] In another aspect of the invention, methods are 
provided for the prevention and/ or treatment of HCV infec 
tion. 

[0020] In yet another aspect of the invention, pharmaceu 
tical compositions comprising the compounds of the inven 
tion for the prevention and/or treatment of HCV infection 
are provided. 

[0021] In one embodiment, the invention is directed to 
methods for inhibiting HCV IRES-mediated initiation and 
translation comprising administering an amount of one or 
more compound of the invention, effective for inhibiting 
IRES-mediated initiation and translation, to a subject in 
need thereof. 

CERTAIN EMBODIMENTS 

Embodiment 1 

[0022] A pharmaceutical composition for the prevention 
or treatment of Hepatitis C viral (HCV) infection comprising 
a therapeutically effective amount of at least one compound 
having the folloWing formula: 
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_ / O ; _ / Ilia/k0, 

Where Rb is a hydrogen or a C1 to C6 alkyl; and n is 0 or 

wherein: 

[0023] X is: 

[0024] hydrogen; O 

[0025] anitro group; _ / ; _ 

[0026] a cyano group; 

[0027] a 4CORa group, Where Ra is: Where RC is a hydrogen; a iCONHKK; Where K‘ is as 
[0028] a C to C alk 1 de?ned above; or an iSOZRX; Where RX is as de?ned 

1 6 y ’ above; or 

[0029] a C6 to C8 aryl optionally substituted With an 
alkoxy or a halogen; or 

O 

[0030] a dialkyl-amino; \\S/Rd’ 
/ 

[0031] a iCOORX group; Where RX is a C1 to C6 alkyl; @ \\O 
N 

[0032] a forrnyl group; */ 

[0033] a C6 to C8 aryl optionally substituted With an 
alkoxy; or 

Where R01 is a C1 to C6 alkyl or a C6 to C8 aryl; 
[0034] a 5 or 6-membered heteroaryl optionally substi- _ 

tuted with; [0050] a iNHCORe group; Where Re is: 

[0035] a C1 to C6 alkyl’ [0051] a C1 to C6 alkyl; 

[0036] a C6 to C8 aryl Optionally Substituted With an [0052] a C6 to C8 aryl optionally substituted With: 
alkoxy or one or more halogens; or [0053] a C1 to C6 alkyl; 

[0037] a 5 to 6 membered heteroaryl; [0054] an alkoxy, 

[0038] Y is: [0055] a Cyano group, 

[0039] a hydrogen; [0056] a nitro group; or 

[0057] a halogen; 

[0058] a iNHCOORX group; Where RX is as de?ned 
[0040] a haloalkyl; 

[0041] a halogen; above; 

[0042] an amino optionally substituted With one or [0059] a 4CH2OiRf group, where Rf is a C6 to C8 
more C1 to C6 alkyls; aryl; 

[0043] a benZofuran; [0060] a iNRgRh group‘; Where Rg is a C1 to C‘6 alkyl 

[00441 a benzorhiophene; 2513253355 gvsilihagg 31201:; C6 to C8 aryl Opnonany 

[0045] a dibenZofuran; [0061] a C1 to C6 alkyl; 

[0046] a dibenZothiophene; [0062] a 5 or 6 membered heteroaryl; optionally sub 
stituted With: 

[0047] a benZothiaZole; 
[0063] a C1 to C6 alkyl; optionally substituted With a 

[0048] a naphthalene; C6 to C8 aryl; 

[0049] an indole; optionally substituted on the nitrogen [0064] a C6 to C8 aryl; optionally substituted With 
With a C1 to C6 alkyl; iCOORX; Where RX is as de?ned above; or 
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[0065] an amino group; 

[0066] a 5 or 6 membered heterocycle optionally sub 
stituted With: 

[0067] a 4COORX group, Where RX is as de?ned 
above, or 

[0068] a iNHCOORX group, Where RX is as de?ned 
above; 

[0069] a C6 to C8 aryl, optionally substituted With one or 
more of the following: 

[0070] an alkoxy, optionally substituted With: 

[0071] an alkoxy, 

[0072] a hydroxy, 

[0073] one or more halogens, 

[0074] a 5 or 6 membered heterocycle, optionally 
substituted With: 

[0075] a C1 to C6 alkyl, or 

[0076] a hydroxy, 

[0077] an amino group optionally substituted With 
one or more C1 to C6 alkyls, 

[0078] a iNRiSO2RX group, Where RX is as 
de?ned above and Ri is: 

[0079] a hydrogen, 

[0080] a C1 to C6 alkyl, 

[0081] a 4COK group, Where K‘ is as de?ned 
above, 

[0082] a haloalkyl, or 

[0083] a haloalkoxy, 

[0084] a iNRJ-CORk group, Where Rk is: 

[0085] a C1 to C6 alkyl, 

[0086] a hydrogen, or 

[0087] an amino optionally substituted With one 
or more C1 to C6 alkyls, and RJ- is: 

[0088] a hydrogen, 

[0089] a C1 to C6 alkyl, 

[0090] a ‘CORK group, Where RX is as de?ned 
above, 

[0091] a haloalkyl, or 

[0092] a haloalkoxy, 

[0093] a iN=N+=Ni group, or 

[0094] a iCORl, Where R1 is a 5 or 6 membered 
heterocycle optionally substituted With a hydroxy, 

[0095] an amino optionally substituted With one or 
more C1 to C6 alkyls, 

[0096] a nitro group, 

[0097] a C1 to C6 alkyl group, optionally substituted 
With: 

[0098] a iNHSOZRX group, Where RX is as 
de?ned above, or 
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[0099] a iNRXSOZRX group, Where RX is as 
de?ned above, 

[01 00] a haloalkoxy, 

[0101] a halogen, 

[0 1 02] a hydroxy, 

[0103] a 4COORX group, Where RX is as de?ned 
above, 

[0104] a 4CORm group, Where Rm is: 

[0105] an amino optionally substituted With one or 
more C l to C6 alkyls, Where the C l to C6 alkyls are 
optionally substituted With: 

[0106] a hydroxy 

[0107] a 5 or 6 membered heterocycle, 

[0108] an amino optionally substituted With one 
or more C1 to C6 alkyls, 

[0109] an alkoxy, 

[0110] a 3 to 7 membered heterocycle, optionally 
substituted With a C1 to C6 alkyl, optionally sub 
stituted With a dialkyl-amino, 

[0111] a iNHRn group, Where Rn is: 

[0112] a %H2CONH2, or 

[0113] a C6 to C8 aryl optionally substituted 
With: 

[0114] an alkyl, 

[0115] one or more halogens, 

[0116] a nitro group, or 

[0117] one or more alkoxys, 

[0118] a iNROCORp group, Where Rp is: 

[0119] a C1 to C6 alkyl optionally substituted With: 

[0120] a halogen, 

[0121] an alkoxy, or 

[0122] a C6 to C8 aryl, 

[0123] a 5 or 6 membered heterocycle, 

[0124] a C6 to C8 aryl, optionally substituted With 
a halogen, 

[0125] a 5 or 6 membered heteroaryl optionally 
substituted With one or more C1 to C6 alkyls, 

[0126] a hydrogen, 

/ /N\ \ O 

\ \N/O >, 

[0127] and Where RO is: 

[0128] a hydrogen, 

[0129] a C1 to C6 alkyl, 
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[0130] a ‘CORK group, Where RX is as de?ned [0159] a C6 to C8 aryl, optionally substituted With: 

above’ [0160] an alkoxy, 

[0131] a haloalkyl, or [0161] a halogen’ or 

[0132] a haloalkoxy’ [0162] a C1 to C6 alkyl, or 

[0133] a iNRqCONRqRr group’ Where Rq is: [0163] a 5 or 6 membered heterocycle, 

[0134] a hydrogen, [0164] and Rt is: 

[0135] a Cl IO C6 alkyl, [0165] a hydrogen’ 

[0136] a haloalkyl, [0166] a C1 to c6 alkyl, 

[0137] a haloalkoxy, Or [0167] a ‘CORK group, Where RX is as de?ned 

a rou , W ere is as e ne ’ 0138 %o g p h ' d ? d above 

above, [0168] a haloalkyl, or 

[0139] and Where Ry is? [0169] a haloalkoxy, 

[0140] a C6 to C8 aryl optionally substituted With: [0170] a iNRVSOZRW group, Where Rv is; 

a ro en, 0171 hyd g 

* / ai ,W ere 1sas e e aove,or 0172 CO h ' d ?n d b 
N 

I [0173] a C 1 to C6 alkyl, optionally substituted With: 

/ O [0174] a halogen, 
/ 

, a rou ,W ere is as e ne ‘N \ [0175] %ORXg p h RX' d? d 
above, 

[0176] a iOCORX group, Where RX is as 
[0141] a C1 to C6 alkyl, de?ned above’ 

[0142] a haloalkyl, [0177] a hydroxyla 

[0121431] 0: ‘0R5 group, Where RS 1s a C6 to C8 [0178] a hydroxyla or 

[0144] a iCOORX group, Where RX is as [0179] an alkoxy’ 
de?ned above, [0180] and Where RW is: 

[0145] a C1 to C6 alkyl Optionally Substituted With [0181] a C1 to C6 alkyl optionally substituted With: 
one or more of the folloWing: 

[0182] a halogen, 
[0146] a halogen, 

[0183] a haloalkyl, 
[0147] an alkylene, 

[0184] a C6 to C8 aryl, or 
[0148] a C6 to C8 aryl, or 

[0185] a 5 or 6 membered heterocycle, 
0149 a iCOO rou , Where is as 

[ de?]ned above, R" g p R" [01861 a C2 to C6 alkylene, 

[0150] a 4COORX group, Where RX is as de?ned [0187] an alkyl- or dialkyl-amino optionally sub 
above’ st1tuted W1th a halogen, 

[0151] a iNRtCOORu group’ Where Ru is: [0188] a 5 or 6 membered heterocycle, or 

[0152] a C1 to C12 alkyls Optionally Substituted [0189] . a 5 or'6 membered heteroaryl optionally 
with: subst1tuted With: 

[0153] a C6 to C8 aryl optionally substituted [0190] aCl to C6 a1ky1> 
W1th a C1 to C6 alkyl or an alkoxy’ [0191] a 5 or 6 membered heterocycle, or 

[0154] an alkylene, 

[0155] an alkoxy, O O O 
\\// 

[0156] an alkyne, * / I \ *_N/S *_N 

[0157] a halogen, or - \ / -a. -a. l\/NH’ 
N 

[0158] a 5 or 6 membered heterocycle, 
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-continued 

[0192] optionally substituted With a C1 to C6 alkyl, 
Where Ry is a C1 to C6 alkyl or hydrogen, 

[0193] Where RZ is hydrogen or a C1 to C6 alkyl, 
optionally substituted With a C6 to C8 aryl, 

[0194] a iSKK group, Where K‘ is as de?ned above, 

[0195] a isOzRaa group, Where Raa is: 

[0196] a C1 to C6 alkyl, 

[0197] an amino group, 

[0198] an alkyl- or dialkyl-amino group optionally 
substituted With a hydroxy or a iCOORX group, 
Where K‘ is as de?ned above, 

[0199] a 5 or 6 membered heteroaryl, 

0200 a C to C a l, or I: 6 s ry 

0201 a iNHR rou , Where R is: bb g P bb 

[0202] a 4C(=S)NH2 group, or 

[0203] a iPO(OK()2, Where K‘ is as de?ned 
above; 
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[0204] group, Where RC0 is: 

[0205] a naphthalene, 

[0206] a 5 or 6 membered heteroaryl, 

CC) 
[0207] a C6 to C8 aryl, optionally substituted With one 

or more of the folloWing: 

[0208] an alkoxy, 

[0209] an hydroxy, 

[0210] a halogen, 

[0211] a C1 to C6 alkyl, optionally substituted With 
a cyano group, 

* 

-3. 

[0212] an amino optionally substituted With one or 
more C1 to C6 alkyls, 

[0213] a iNHPORXRX, Where RX is as de?ned 
above, 

[0214] a iNReeCONRHR?F group, Where R66 is a 
hydrogen or a C1 to C6 alkyl, optionally substi 
tuted With a halogen, and Rff is: 

[0215] a hydrogen, 

[0216] a haloalkyl, 

[0217] a haloalkoxy, 

[0218] a C1 to C6 alkyl, or 

[0219] a ‘CORK, Where RX is as de?ned above, 

[0220] a iNRggCORhh group, Where Rhh is: 

[0221] a hydrogen, 

[0222] a C1 to C6 alkyl optionally substituted 
With: 

[0223] an alkoxy, 

[0224] a halogen, or 

[0225] an amino optionally substituted With 
one or more C1 to C6 alkyls, 

[0226] an amino optionally substituted With one 
or more C1 to C6 alkyls, Where the alkyls are 
optionally substituted With a halogen, 

[0227] a 5 or 6 membered heterocycle, 

[0228] a 5 or 6 membered heteroaryl, 

[0229] and Rgg is: 

[0230] a hydrogen, 

[0231] a C1 to C6 alkyl, 

[0232] a haloalkyl, 

[0233] a haloalkoxy, or 

[0234] a 4COK group, Where K‘ is as de?ned 
above, 
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[0235] a haloalkyl, 

[0236] 5 or 6 membered heterocycle groups, 

[0237] an amino optionally substituted With one or 
more C1 to C6 alkyls, 

[0238] a iNRiisOzk group, Where K‘ is as 
de?ned above, and Rii is: 

[0239] 
[0240] 
[0241] 
[0242] 
[0243] 

above; 

[0244] Z is: 

[0245] 
[0246] 

[0247] 
[0248] one or more halogens, or 

[0249] 
[0250] 
[0251] a C6 to C8 aryl optionally substituted With an 

alkoxy or one or more C1 to C6 alkyls; 

[0252] a iCOORX group, Where RX is as de?ned above; 
or 

a hydrogen, 

a C1 to C6 alkyl, 

a haloalkyl, 

a haloalkoxy, 

a ‘CORK group, Where RX is as de?ned 

a hydrogen; 

a C1 to C6 alkyl optionally substituted With: 

an alkoxy, 

a C6 to C8 aryl; 

a C2 to C6 alkylene; 

[0253] R is a hydrogen, a halogen or an alkoxy; 

[0254] R1 is: 

[0255] 
[0256] 
[0257] 
[0258] 
[0259] 
[0260] 
[0261] 
[0262] 

a hydrogen; 

a hydroxy; 

a halogen; 

a haloalkyl; 

a nitro group; 

a 5 or 6 membered heteroaryl; 

a 5 or 6 membered heterocycle; 

an alkoxy optionally substituted With: 

[0263] one or more halogens, 

[0264] 
[0265] 

[0266] a C6 to C8 aryl optionally substituted With an 
alkoxy; 

[0267] a ‘CORK group, Where RX is as de?ned above; 

a C6 to C8 aryl, or 

a 5 or 6 membered heterocycle; 
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[0268] a C1 to C6 alkyl optionally substituted With a 
dialkyl-amino or a 5 or 6 membered heterocycle; or 

[0269] R1 joins together With R2 to form: 

(0 , o \\ Q ~, 

[0270] R2 is: 

[0271] a nitro group; 

[0272] a hydrogen; 

[0273] a halogen; 

[0274] a hydroxy group; 

[0275] a C1 to C6 alkyl group, optionally substituted 
With one or more halogens; 

[0276] an amino group; 

[0277] an alkoxy group optionally substituted With: 

[0278] one or more halogens, 

[0279] 
above, 

an 4OCORX group, Where RX is as de?ned 

[0280] a dialkyl-amino optionally substituted With an 
alkoxy, 

[0281] a 5 or 6 membered heterocycle group option 
ally substituted With a C1 to C6 alkyl, 

[0282] a 5 or 6 membered heteroaryl group, or 

[0283] a C6 to C8 aryl group; 

[0284] a iCOORX group, Where RX is as de?ned above; 

[0285] a haloalkyl; 

[0286] an amide group optionally substituted With: 

[0287] a hydroxy group, or 

[0288] a C6 to C8 aryl; 

[0289] a 5 or 6 membered heteroaryl; 

[0290] a iOCOKK group, Where K‘ is as de?ned above; 

[0291] a iNHCORJ-J- group, Where RJ-J- is: 

[0292] an alkoxy, or 

[0293] an amino optionally substituted With one or 
more C1 to C6 alkyls; 

[0294] a iORkk group, Where Rkk is a 5 to 6 membered 
heteroaryl; 

[0295] a iNHsOzK group, Where K‘ is as de?ned 
above; or 
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[0296] R2 joins together with R1 to form: 

OJ K :[~~~ . 
\‘ Q ~, 

[0297] R3 is: 

[0298] a hydrogen; or iCHzOCORx, and RX is as 
de?ned above; 

or a pharmaceutically acceptable salt thereof, a pharma 
ceutically acceptable excipient, and optionally at least 
one additional anti-HCV agents. 

Embodiment 2 

[0299] The pharmaceutical composition of Embodiment 
1, wherein said optional at least one additional anti-HCV 
agent is selected from the group consisting of pegylated 
interferon, un-pegylated interferon, ribavirin or prodrugs or 
derivatives thereof, a glucosidase inhibitor, a protease 
inhibitor, a polymerase inhibitor, p7 inhibitors, an entry 
inhibitor, a fusion inhibitor, an anti-?brotic, a caspase inhibi 
tor, a drug Which targets inosine monophosphate dehydro 
genase inhibitors (IMPDH), synthetic thymosin alpha 1, 
therapeutic vaccines, immunomodulators, a glycosidase 
inhibitor, a helicase inhibitor, a Toll-like receptor agonist, 
and combinations thereof. 

Embodiment 3 

[0300] The pharmaceutical composition of Embodiment 
1, wherein X is selected from the group consisting of 
-hydrogen; -a cyano group; and -a 4CORa group, Where Ra 
is: -a C1 to C6 alkyl, or -a dialkyl-amino. 

Embodiment 4 

[0301] The pharmaceutical composition of Embodiment 
1, wherein Y is selected from the group consisting of 

Apr. 24, 2008 
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Cl 
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NH 
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-continued -continued 

if 
Embodiment 5 

[0302] The pharmaceutical composition of Embodiment 
1, wherein Y is selected from the group consisting of 

NH 

U 
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