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(57) ABSTRACT 

The present invention provides nucleoside compounds and 
certain derivatives thereof Which are inhibitors of RNA 
dependent RNA viral polymerase. These compounds are 
inhibitors of RNA-dependent RNA viral replication and are 
useful for the treatment of RNA-dependent RNA viral 
infection. They are particularly useful as inhibitors of hepa 
titis C virus (HCV) NSSB polymerase, as inhibitors of HCV 
replication, and/or for the treatment of hepatitis C infection. 
The invention also describes pharmaceutical compositions 
containing such nucleoside compounds alone or in combi 
nation With other agents active against RNA-dependent 
RNA viral infection, in particular HCV infection. Also 
disclosed are methods of inhibiting RNA-dependent RNA 
polymerase, inhibiting RNA-dependent RNA viral replica 
tion, and/or treating RNA-dependent RNA viral infection 
With the nucleoside compounds of the present invention. 
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NUCLEOSIDE DERIVATIVES AS INHIBITORS OF 
RNA-DEPENDENT RNA VIRAL POLYMERASE 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] The present invention is related to US. provisional 
applications Serial No. 60/263,313, ?led Jan. 22, 2001; 
60/282,069, ?led Apr. 6, 2001; 60/299,320, ?led Jun. 19, 
2001; and 60/344,528 ?led Oct. 25, 2001; the contents of 
each of Which are hereby incorporated by reference. 

FIELD OF THE INVENTION 

[0002] The present invention provides nucleoside corn 
pounds and certain derivatives thereof Which are inhibitors 
of RNA-dependent RNA viral polyrnerase. These corn 
pounds are inhibitors of RNA-dependent RNA viral repli 
cation and are useful for the treatment of RNA-dependent 
RNA viral infection. They are particularly useful as inhibi 
tors of hepatitis C virus (HCV) NS5B polyrnerase, as 
inhibitors of HCV replication, and for the treatment of 
hepatitis C infection. 

BACKGROUND OF THE INVENTION 

[0003] Hepatitis C virus (HCV) infection is a major health 
problem that leads to chronic liver disease, such as cirrhosis 
and hepatocellular carcinoma, in a substantial number of 
infected individuals, estimated to be 2-15% of the World’s 
population. There are an estimated 4.5 million infected 
people in the United States alone, according to the US. 
Center for Disease Control. According to the World Health 
Organization, there are more than 200 million infected 
individuals WorldWide, With at least 3 to 4 million people 
being infected each year. Once infected, about 20% of 
people clear the virus, but the rest harbor HCV the rest of 
their lives. Ten to tWenty percent of chronically infected 
individuals eventually develop liver-destroying cirrhosis or 
cancer. The viral disease is transmitted parenterally by 
contaminated blood and blood products, contarninated 
needles, or seXually and vertically from infected mothers or 
carrier mothers to their off-spring. Current treatments for 
HCV infection, Which are restricted to irnrnunotherapy with 
recombinant interferon-0t alone or in combination With the 
nucleoside analog ribavirin, are of limited clinical bene?t. 
Moreover, there is no established vaccine for HCV. Conse 
quently, there is an urgent need for improved therapeutic 
agents that effectively cornbat chronic HCV infection. The 
state of the art in the treatment of HCV infection has been 
revieWed, and reference is made to the folloWing publica 
tions: B. Dyrnock, et al., “Novel approaches to the treatment 
of hepatitis C virus infection,”Antiviral Chemistry & Che 
motherapy, 11: 79-96 (2000); H. Rosen, et al., “Hepatitis C 
virus: current understanding and prospects for future thera 
pies,”M0lecular Medicine Today, 5: 393-399 (1999); D. 
Moradpour, et al., “Current and evolving therapies for 
hepatitis C,”Eur0pean J. Gastroenterol. HepatoL, 11: 1189 
1202 (1999); R. Bartenschlager, “Candidate Targets for 
Hepatitis C Virus-Speci?c Antiviral Therapy,”Intervir0l0gy, 
40: 378-393 (1997); G. M. Lauer and B. D. Walker, “Hepa 
titis C Virus Infection,”N. Engl. J. Med., 345: 41-52 (2001); 
B. W. Dyrnock, “Ernerging therapies for hepatitis C virus 
infection,”Emerging Drugs, 6: 13-42 (2001); and C. Crabb, 
“Hard-Won Advances Spark EXciternent about Hepatitis 
C,”Science: 506-507 (2001); the contents of all of Which are 
incorporated by reference herein in their entirety. 
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[0004] Different approaches to HCV therapy have been 
taken, Which include the inhibition of viral serine proteinase 
(NS3 protease), helicase, and RNA-dependent RNA poly 
rnerase (NS5B), and the development of a vaccine. 

[0005] The HCV virion is an enveloped positive-strand 
RNA virus With a single oligoribonucleotide genomic 
sequence of about 9600 bases Which encodes a polyprotein 
of about 3,010 amino acids. The protein products of the 
HCV gene consist of the structural proteins C, E1, and E2, 
and the non-structural proteins NS2, NS3, NS4A and NS4B, 
and NS5A and NS5B. The nonstructural (NS) proteins are 
believed to provide the catalytic machinery for viral repli 
cation. The NS3 protease releases NS5B, the RNA-depen 
dent RNA polyrnerase from the polyprotein chain. HCV 
NS5B polymerase is required for the synthesis of a double 
stranded RNA from a single-stranded viral RNA that serves 
as a template in the replication cycle of HCV. NS5B 
polymerase is therefore considered to be an essential corn 
ponent in the HCV replication complex [see K. Ishi, et al., 
“Expression of Hepatitis C Virus NS5B Protein: Character 
iZation of Its RNA Polymerase Activity and RNA Binding, 
”Hepat0l0gy, 29: 1227-1235 (1999) and V. Lohrnann, et al., 
“Biochemical and Kinetic Analyses of NS5B RNA-Depen 
dent RNA Polyrnerase of the Hepatitis C Virus,”Vir0l0gy, 
249: 108-118 (1998)]. Inhibition of HCV NS5B polyrnerase 
prevents formation of the double-stranded HCV RNA and 
therefore constitutes an attractive approach to the develop 
rnent of HCV-speci?c antiviral therapies. 

[0006] It has noW been found that nucleoside compounds 
of the present invention and certain derivatives thereof are 
potent inhibitors of RNA-dependent RNA viral replication 
and in particular HCV replication. The 5‘-triphosphate 
derivatives of the nucleoside compounds are inhibitors of 
RNA-dependent RNA viral polymerase and in particular 
HCV NS5B polymerase. The instant nucleoside compounds 
and derivatives thereof are useful to treat RNA-dependent 
RNA viral infection and in particular HCV infection. 

[0007] It is therefore an object of the present invention to 
provide nucleoside compounds and certain derivatives 
thereof Which are useful as inhibitors of RNA-dependent 
RNA viral polymerase and in particular as inhibitors of HCV 
NS5B polyrnerase. 

[0008] It is another object of the present invention to 
provide nucleoside derivatives Which are useful as inhibitors 
of the replication of an RNA-dependent RNA virus and in 
particular as inhibitors of the replication of hepatitis C virus. 

[0009] It is another object of the present invention to 
provide nucleoside compounds and certain derivatives 
Which are useful in the treatment of RNA-dependent RNA 
viral infection and in particular in the treatment of HCV 
infection. 

[0010] It is another object of the present invention to 
provide pharmaceutical compositions comprising the novel 
compounds of the present invention in association With a 
pharrnaceutically acceptable carrier. 

[0011] It is another object of the present invention to 
provide pharmaceutical compositions comprising the 
nucleoside compounds and derivatives thereof for use as 
inhibitors of RNA-dependent RNA viral polymerase and in 
particular as inhibitors of HCV NS5B polyrnerase. 
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[0012] It is another object of the present invention to 
provide pharmaceutical compositions comprising the 
nucleoside compounds and derivatives thereof for use as 
inhibitors of RNA-dependent RNA viral replication and in 
particular as inhibitors of HCV replication. 

[0013] It is another object of the present invention to 
provide pharmaceutical compositions comprising the 
nucleoside compounds and derivatives thereof for use in the 
treatment of RNA-dependent RNA viral infection and in 
particular in the treatment of HCV infection. 

[0014] It is another object of the present invention to 
provide pharmaceutical compositions comprising the 
nucleoside compounds and derivatives thereof in combina 
tion With other agents active against an RNA-dependent 
RNA virus and in particular against HCV. 

[0015] It is another object of the present invention to 
provide methods for the inhibition of RNA-dependent RNA 
viral polymerase and in particular for the inhibition of HCV 
NSSB polymerase. 

[0016] It is another object of the present invention to 
provide methods for the inhibition of RNA-dependent RNA 
viral replication and in particular for the inhibition of HCV 
replication. 

[0017] It is another object of the present invention to 
provide methods for the treatment of RNA-dependent RNA 
viral infection and in particular for the treatment of HCV 
infection. 

[0018] It is another object of the present invention to 
provide methods for the treatment of RNA-dependent RNA 
viral infection in combination With other agents active 
against RNA-dependent RNA virus and in particular for the 
treatment of HCV infection in combination With other 
agents active against HCV. 

[0019] It is another object of the present invention to 
provide nucleoside compounds and certain derivatives 
thereof and their pharmaceutical compositions for use as a 
medicament for the inhibition of RNA-dependent RNA viral 
replication and/or the treatment of RNA-dependent RNA 
viral infection and in particular for the inhibition of HCV 
replication and/or the treatment of HCV infection. 

[0020] It is another object of the present invention to 
provide for the use of the nucleoside compounds and certain 
derivatives thereof of the present invention and their phar 
maceutical compositions for the manufacture of a medica 
ment for the inhibition of RNA-dependent RNA viral rep 
lication and/or the treatment of RNA-dependent RNA viral 
infection and in particular for the inhibition of HCV repli 
cation and/or the treatment of HCV infection. 

[0021] These and other objects Will become readily appar 
ent from the detailed description Which folloWs. 

SUMMARY OF THE INVENTION 

[0022] The present invention provides a method for inhib 
iting RNA-dependent RNA viral polymerase, a method for 
inhibiting RNA-dependent RNA viral replication, and/or a 
method for treating RNA-dependent viral infection in a 
mammal in need thereof, comprising administering to the 
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mammal a therapeutically effective amount of a compound 
of structural formula I Which is of the stereochemical 
con?guration: 

(1) 

pa |||||| up pc |||||| N 

[0023] or a pharmaceutically acceptable salt thereof; 
[0024] Wherein B is selected from the group consist 

ing of 

[0025] A, G, and L are each independently CH or N; 

[0026] D is N, CH, C—CN, C—NO2, C—C1_3 alkyl, 
C—NHCONH2, C—CONRnRn, C—CSNRnRn, 
C—COORn, C—C(=NH)NH2, C-hydroXy, 
C—Clr3 alkoXy, C-amino, C—C1_4 alkylamino, 
C-di(C1r4 alkyl)amino, C-halogen, C-(1,3-oXaZol-2 
yl), C-(1,3-thiaZol-2-yl), or C-(imidaZol-2-yl); 
Wherein alkyl is unsubstituted or substituted With 
one to three groups independently selected from 
halogen, amino, hydroXy, carboXy, and C1_3 alkoXy; 

[0027] E is N or CR5; 
[0028] W is O or S; 
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[0030] R1 is hydrogen, C2_4 alkenyl, C2_4 alkynyl, or 
CL4 alkyl optionally substituted With amino, 
hydroXy, or 1 to 3 ?uorine atoms and one of R2 and 
R3 is hydroXy or C1_ 4 alkoXy and the other of R2 and 
R3 is selected from the group consisting of 

[0031] hydrogen, 
[0032] hydroXy, 
[0033] halogen, 
[0034] C1_ 4 alkyl, optionally substituted With 1 to 3 

?uorine atoms, 

[0035] CL1O alkoXy, optionally substituted With 
C173 alkoXy or 1 to 3 ?uorine atoms, 

[0036] C2_6 alkenyloXy, 
[0037] C1_4 alkylthio, 
[0038] CL8 alkylcarbonyloXy, 
[0039] aryloXycarbonyl, 

[0040] aZido, 
[0041] amino, 
[0042] C1_ 4 alkylamino, and 

[0043] 
[0044] R2 is hydrogen, C2_4 alkenyl, C2_4 alkynyl, or 
CL4 alkyl optionally substituted With amino, 
hydroXy, or 1 to 3 ?uorine atoms and one of R1 and 
R3 is hydroXy or C1_4 alkoXy and the other of R1 and 
R3 is selected from the group consisting of 

[0045] hydrogen, 
[0046] hydroXy, 
[0047] halogen, 
[0048] C1_4 alkyl, optionally substituted With 1 to 3 

?uorine atoms, 

di(C1_4 alkyl)amino; or 

[0049] CL1O alkoXy, optionally substituted With 
hydroXy, CL3 alkoXy, carboXy, or 1 to 3 ?uorine 
atoms, 

[0050] C2_6 alkenyloXy, 
[0051] C1_4 alkylthio, 
[0052] CL8 alkylcarbonyloXy, 
[0053] aryloXycarbonyl, 

[0054] aZido, 
[0055] amino, 
[0056] C1_ 4 alkylamino, and 

[0057] 
[0058] R1 and R2 together With the carbon atom to 
Which they are attached form a 3- to 6-membered 
saturated monocyclic ring system optionally contain 
ing a heteroatom selected from O, S, and NCO_4 
alkyl; 

[0059] R4 and R6 are each independently H, OH, SH, 
NH2, C1_4 alkylamino, di(C1_4 alkyl)amino, C3_6 
cycloalkylamino, halogen, C1_4 alkyl, C1_4 alkoXy, or 
CF3; 

di(C1_4 alkyl)amino; or 
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[0060] R5 is H, C1_6 alkyl, C2_6 alkenyl, C2_6 alkynyl, 
CL4 alkylamino, CF3, or halogen; 

[0061] R14 is H, CF3, C1_4 alkyl, amino, C1_4 alky 
lamino, C3_6 cycloalkylamino, or di(C1_4 alky 
l)amino; 

[0062] R7 is hydrogen, amino, C1_4 alkylamino, C3_6 
cycloalkylamino, or di(C1_4 alkyl)amino; 

[0063] each R11 is independently H or CL6 alkyl; 

[0064] R8 is H, halogen, CN, carboXy, CL4 alkyloXy 
carbonyl, N3, amino, CL4 alkylamino, di(C1_4 alky 
l)amino, hydroXy, C1_6 alkoXy, CL6 alkylthio, CL6 
alkylsulfonyl, or (C1_ 4 alkyl)o_2 aminomethyl; 

[0065] R12 and R13 are each independently hydrogen, 
methyl, hydroXymethyl, or ?uoromethyl; and 

[0066] R9 and R10 are each independently hydroXy, 
OCH2CH2SC(=O)C1_4 alkyl, OCH2O(C=O)OC1_4 
alkyl, NHCHMeCOZMe, OCH(C1_4 
alkyl)O(C=O)C1_4 alkyl, 

a“ 

[0067] With the provisos that (a) When R1 is hydrogen, one 
of R3 and R4 is hydrogen, and R2 is ?uoro, then the other of 
R3 and R4 is not hydrogen, halogen, aZido, tri?uoromethyl, 
C1_ 4 alkyl, amino, C1_ 4 alkylamino, di(C1_4 alkyl)amino, or 
C1710 alkoXy; (b) When R1 is hydrogen, one of R3 and R4 is 
hydrogen, and R2 is halogen, hydroXy, CL6 alkoXy, or C2_6 
alkenyloXy, then the other of R3 and R4 is not hydrogen, 
?uoro, or aZido; and (c) When R1 and R3 are hydrogen and 
R2 is hydroXy, then R4 is not hydroXy. 

[0068] The present invention also provides novel com 
pounds of structural formula IV of the indicated stere 
ochemical con?guration Which are useful as inhibitors of 
RNA-dependent RNA viral polymerase. The compounds of 
formula IV are also inhibitors of RNA-dependent RNA viral 
replication and are useful for the treatment of RNA-depen 
dent RNA viral infection: 

(IV) 
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[0110] R8 is H, halogen, CN, carboXy, C1_4 alkyloXy 
carbonyl, N3, arnino, CL4 alkylarnino, di(C1_4 alky 
l)arnino, hydroXy, CL6 alkoXy, C1_6 alkylthio, CL6 
alkylsulfonyl, or (C1_ 4 alkyl)o_2 arninornethyl; 

[0111] R12 and R13 are each independently hydrogen, 
methyl, hydroXyrnethyl, or ?uorornethyl; and 

[0112] R9 and R10 are each independently hydroXy, 
OCH2CH2SC(=O)C1_4 alkyl, OCH2O(C=O)OC1_ 
4alkyl, NHCHMeCOZMe, OCH(C1_4 
alkyl)O(C=O)C1_4alkyl, 

a“ 
aim 

[0113] provided that at least one of R9 and R10 is not 
hydroXy. 
[0114] The present invention further provides novel corn 
pounds of structural formula XII of the indicated stere 
ochernical con?guration Which are useful as inhibitors of 
RNA-dependent RNA viral polymerase and in particular of 
HCV NSSB polyrnerase: 

(XII) 

[0115] wherein R8 and Rh are each independently 
selected from the group consisting of hydrogen, 
cyano, aZido, halogen, hydroXy, rnercapto, arnino, 
C14 alkoXy, C2_4 alkenyl, C2_4 alkynyl, and CL4 alkyl, 
Wherein alkyl is unsubstituted or substituted With 
hydroXy, arnino, C1_ 4 alkoXy, C1_4 alkylthio, or one to 
three ?uorine atorns; 

[0116] Rb is C2_4 alkenyl, C2_4 alkynyl, or C1_4 alkyl, 
Wherein alkyl is unsubstituted or substituted With 
hydroXy, arnino, C1_ 4 alkoXy, C1_4 alkylthio, or one to 
three ?uorine atorns; 

[0117] Rc is hydrogen, ?uorine, hydroXy, rnercapto, 
C14 alkoXy, or CL4 alkyl; or Rb and 

[0118] Rc together With the carbon atom to Which 
they are attached form a 3- to 6-rnernbered saturated 
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rnonocyclic ring system optionally containing a het 
eroatorn selected from O, S, and NCO_4 alkyl; 

[0119] Rd is hydrogen, cyano, nitro, C1_3 alkyl, 
NHCONH2, CONRjRj, CSNRjRj, COORj, 
C(=NH)NH2, hydroXy, CL3 alkoXy, arnino, CL4 
alkylarnino, di(C1_4 alkyl)arnino, halogen, (1,3-oX 
aZol-2-yl), (1,3-thiaZol-2-yl), or (irnidaZol-2-yl); 
Wherein alkyl is unsubstituted or substituted With 
one to three groups independently selected from 
halogen, arnino, hydroXy, carboXy, and C1_3 alkoXy; 

[0120] Re and Rf are each independently hydrogen, 
hydroXy, halogen, CL4 alkoXy, arnino, CL4 alky 
larnino, di(C1_4 alkyl)arnino, C3_6 cycloalkylarnino, 
di(C3r6 cycloalkyl)arnino, or C4_6 cycloheteroalkyl, 
unsubstituted or substituted With one to tWo groups 
independently selected from halogen, hydroXy, 
arnino, CL4 alkyl, and CL4 alkoXy; 

[0121] Rg is hydrogen, CL4 alkyl, C2_4 alkynyl, halo 
gen, cyano, carboXy, CL4 alkyloXycarbonyl, aZido, 
arnino, C1_4 alkylarnino, di(C1_4 alkyl)arnino, 
hydroXy, CL6 alkoXy, C1_6 alkylthio, C1_6 alkylsul 
fonyl, (CL4 alkyl)o_2 arninornethyl, or C4_6 cyclohet 
eroalkyl, unsubstituted or substituted With one to tWo 
groups independently selected from halogen, 
hydroXy, arnino, C1_4 alkyl, and CL4 alkoXy; 

[0122] Ri is hydrogen, CL1O alkylcarbonyl, P3O9H4, 
P2O6H3, or P(O)RmRn; each RJ is independently 
hydrogen or C1_6 alkyl; 

[0123] Rk and R1 are each independently hydrogen, 
rnethyl, hydroXyrnethyl, or ?uorornethyl; and 

[0124] Rrn and RD are each independently hydroXy, 
OCH2CH2SC(=O)C1_4 alkyl, OCH2O(C=O)OC1_4 
alkyl, NHCHMeCOZMe, OCH(C1_4 
alkyl)O(C=O)C1_4 alkyl, 

[0125] With the proviso that when R8 and R0 are ot-hy 
droXy, Re is arnino, Rb is [3-rnethyl and Rh is hydrogen or Rh 
is [3-rnethyl and Rb is hydrogen, and Rf, Rg, Ri, R1‘, and R1 
are hydrogen, then Rd is not cyano or CONH2. 

[0126] The compounds of formula XII are also inhibitors 
of RNA-dependent RNA viral replication and in particular 
of HCV replication and are useful for the treatment of 
RNA-dependent RNA viral infection and in particular for 
the treatment of HCV infection. 

[0127] Also encornpassed Within the present invention are 
pharmaceutical compositions containing the compounds 
alone or in combination With other agents active against 
RNA-dependent RNA virus and in particular against HCV. 
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DETAILED DESCRIPTION OF THE 
INVENTION 

[0128] The present invention provides a method for inhib 
iting RNA-dependent RNA viral polymerase, a method for 
inhibiting RNA-dependent RNA viral replication, and/or a 
method for treating RNA-dependent RNA viral infection in 
a mammal in need thereof comprising administering to the 
mammal a therapeutically effective amount of a compound 
of structural formula I Which is of the stereochemical 
con?guration: 

(1) 

R12 R4 R1 R13 

pe |||||| up pc |||||| N 

[0129] or a pharmaceutically acceptable salt thereof; 

[0130] Wherein B is selected from the group consist 
ing of 

N W, W, and 

[0131] A, G, and L are each independently CH or N; 

[0132] D is N, CH, C—CN, C—NO2, C—C1_3 alkyl, 
C—NHCONH2, C—CONRllRll, C—CSNRnRn, 
C—COORll, C—C(=NH)NH2, C-hydroXy, 
C—Clr3 alkoXy, C-amino, C—C1_4 alkylamino, 
C-di(C14 alkyl)amino, C-halogen, C-(1,3-oXaZol-2 
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yl), C-(1,3-thiaZol-2-yl), or C-(imidaZol-2-yl); 
Wherein alkyl is unsubstituted or substituted With 
one to three groups independently selected from 
halogen, amino, hydroXy, carboXy, and C1_3 alkoXy; 

[0133] E is N or CR5; 

[0134] W is O or S; 

[0136] R1 is hydrogen, C2_4 alkenyl, C2_4 alkynyl, or 
C1_4 alkyl optionally substituted With amino, 
hydroXy, or 1 to 3 ?uorine atoms and one of R2 and 
R3 is hydroXy or C1_4 alkoXy and the other of R2 and 
R3 is selected from the group consisting of 

[0137] hydrogen, 
[0138] hydroXy, 
[0139] halogen, 
[0140] C1_4 alkyl, optionally substituted With 1 to 3 

?uorine atoms, 

[0141] C1_1O alkoXy, optionally substituted With 
C alkoXy or 1 to 3 ?uorine atoms, 

[0142] C2_6 alkenyloXy, 
[0143] C1_4 alkylthio, 
[0144] C1_8 alkylcarbonyloXy, 
[0145] aryloXycarbonyl, 
[0146] aZido, 
[0147] amino, 
[0148] C1_4 alkylamino, and 

[0149] di(C1_4 alkyl)amino; or 

[0150] R2 is hydrogen, C2_4 alkenyl, C2_4 alkynyl, or 
C1_4 alkyl optionally substituted With amino, 
hydroXy, or 1 to 3 ?uorine atoms and one of R1 and 
R3 is hydroXy or C1_4 alkoXy and the other of R1 and 
R3 is selected from the group consisting of 

[0151] hydrogen, 
[0152] hydroXy, 
[0153] halogen, 
[0154] C1_4 alkyl, optionally substituted With 1 to 3 

?uorine atoms, 

[0155] C1_1O alkoXy, optionally substituted With 
hydroXy, C1_3 alkoXy, carboXy, or 1 to 3 ?uorine 
atoms, 

[0156] C2_6 alkenyloXy, 
[0157] C1_4 alkylthio, 
[0158] C1_8 alkylcarbonyloXy, 
[0159] aryloXycarbonyl, 

[0160] aZido, 
[0161] amino, 
[0162] C1_4 alkylamino, and 

[0163] di(C1_4 alkyl)amino; or 
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[0164] R1 and R2 together With the carbon atom to 
Which they are attached form a 3- to 6-membered 

saturated monocyclic ring system optionally contain 
ing a heteroatom selected from O, S, and NCO_4 
alkyl; 

[0165] R4 and R6 are each independently H, OH, SH, 
NH2, C1_4 alkylamino, di(C1_4 alkyl)amino, C3_6 
cycloalkylamino, halogen, C1_4 alkyl, C1_4 alkoXy, or 
CF3; 

[0166] R5 is H, CL6 alkyl, C2_6 alkenyl, C2_6 alkynyl, 
CL4 alkylamino, CF3, or halogen; 

[0167] R14 is H, CF3, C1_4 alkyl, amino, C1_4 alky 
lamino, C3_6 cycloalkylamino, or di(C1_4 alky 
l)amino; 

[0168] R7 is hydrogen, amino, CL4 alkylamino, C3_6 
cycloalkylamino, or di(C1_4 alkyl)amino; 

[0169] each R11 is independently H or C1_6 alkyl; 

[0170] R8 is H, halogen, CN, carboXy, CL4 alkyloXy 
carbonyl, N3, amino, C1_ 4 alkylamino, di(C1_4 alky 
l)amino, hydroXy, CL6 alkoXy, C1_6 alkylthio, CL6 
alkylsulfonyl, or (C1_4 alkyl)o_2 aminomethyl; 

[0171] R12 and R13 are each independently hydrogen, 
methyl, hydroXymethyl, or ?uoromethyl; and 

[0172] R9 and R10 are each independently hydroXy, 
OCH2CH2SC(=O)C1_4 alkyl, OCH2O(C=O)OC1_4 
alkyl, NHCHMeCOZMe, OCH(C1_4 
alkyl)O(C=O)C1_4 alkyl, 

so“ 
as“ 

[0173] With the provisos that (a) When R1 is hydrogen, one 
of R3 and R4 is hydrogen, and R2 is ?uoro, then the other of 
R3 and R4 is not hydrogen, halogen, aZido, tri?uoromethyl, 
CL4 alkyl, amino, C1_4 alkylamino, di(C1_4 alkyl)amino, or 
C1710 alkoXy; (b) When R1 is hydrogen, one of R3 and R4 is 
hydrogen, and R2 is halogen, hydroXy, CL6 alkoXy, or C2_6 
alkenyloXy, then the other of R3 and R4 is not hydrogen, 
?uoro, or aZido; and (c) When R1 and R3 are hydrogen and 
R2 is hydroXy, then R4 is not hydroXy. 

[0174] In one embodiment of the present invention is the 
method of inhibiting RNA-dependent RNA viral poly 
merase, inhibiting RNA-dependent viral replication, and/or 
treating RNA-dependent RNA viral infection With a com 
pound of structural formula II Which is of the stereochemical 
con?guration: 
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(11) 

pa |||||| up pc |||||| N 

[0175] Wherein B is 

R6 

A D ‘l, 
L x or R8_</N I A 7; 
MJW “4 

[0176] D is N, CH, C—CN, C—NO2, C—C1_3 alkyl, 
C—NHCONH2, C—CONRnRn, C—CSNRnRn, 
C—COORn, C-hydroXy, C—C1_3 alkoXy, C-amino, 
C—C1_4 alkylamino, C-di(C1_4 alkyl)amino, C-halo 
gen, C-(1,3-oXaZol-2-yl), C-(1,3-thiaZol-2-yl), or 
C-(imidaZol-2-yl); Wherein alkyl is unsubstituted or 
substituted With one to three groups independently 
selected from halogen, amino, hydroXy, carboXy, and 
CL3 alkoXy; 

[0177] E is N or C—RS; 

[0178] W is O or S; 

[0179] Y is H, CL1O alkylcarbonyl, P3O9H4, or 
P(O)R9R1O; 

[0180] R1 is hydrogen, CF3, or CL4 alkyl and one of 
R2 and R3 is OH or CL4 alkoXy and the other of R2 
and R3 is selected from the group consisting of 

[0181] hydrogen, 
[0182] hydroXy, 

[0183] halogen, 

[0184] C1_3 alkyl, 
[0185] tri?uoromethyl, 

[0186] CL4 alkoXy, 
[0187] C1_4 alkylthio, 
[0188] CL8 alkylcarbonyloXy, 
[0189] aryloXycarbonyl, 

[0190] aZido, 

[0191] amino, 
[0192] CL4 alkylamino, and 

[0193] di(C1_4 alkyl)amino; or 

[0194] R2 is hydrogen, CF3, or CL4 alkyl and one of 
R1 and R3 is OH or CL4 alkoXy and the other of R1 
and R3 is selected from the group consisting of 
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[0195] hydrogen, 

[0196] hydroXy, 

[0197] ?uoro, 

[0198] C1_4 alkyl, 

[0199] tri?uoromethyl, 

[0200] C1_4 alkoXy, 

[0201] C1_4 alkylthio, 

[0202] CL8 alkylcarbonyloXy, 

[0203] aZido, 

[0204] amino, 

[0205] C1_4 alkylamino, and 

[0206] di(C1_4 alkyl)amino; or 

[0207] R1 and R2 together With the carbon atom to 
Which they are attached form a 3- to 6-membered 
saturated monocyclic ring system optionally contain 
ing a heteroatom selected from O, S, and NCO_4 
alkyl; 

[0208] R4 and R6 are each independently H, OH, SH, 
NH2, C1_4 alkylamino, di(C1_4 alkyl)amino, C3_6 
cycloalkylamino, halogen, C1_4 alkyl, C1_4 alkoXy, or 
CF3; 

[0209] R5 is H, C1_6 alkyl, C2_6 alkenyl, C2_6 alkynyl, 
CL4 alkylamino, CF3, or halogen; 

[0210] R7 is hydrogen, amino, CL4 alkylamino, C3_6 
cycloalkylamino, or di(C1_4 alkyl)amino; 

[0211] each R11 is independently H or C1_6 alkyl; 

[0212] R8 is H, halogen, CN, carboXy, CL4 alkyloXy 
carbonyl, N3, amino, C1_ 4 alkylamino, di(C1_4 alky 
l)amino, hydroXy, CL6 alkoXy, C1_6 alkylthio, CL6 
alkylsulfonyl, or (CL4 alkyl)o_2 aminomethyl; and 

[0213] R9 and R10 are each independently hydroXy, 

OCH2CH2SC(=O)C1_4 alkyl, or OCH2O(C=O)C1_4 
alkyl; 

[0214] With the provisos that (a) When R1 is hydrogen, one 
of R3 and R4 is hydrogen, and R2 is ?uoro, then the other of 
R3 and R4 is not hydrogen, halogen, tri?uoromethyl, C1_4 
alkyl, amino, C1_ 4 alkylamino, di(C1_4 alkyl)amino, or C1_ 4 
alkoXy; (b) When R1 is hydrogen, one of R3 and R4 is 
hydrogen, and R2 is halogen, hydroXy, or C1_4 alkoXy, then 
the other of R3 and R4 is not hydrogen, ?uoro, or aZido; and 
(c) When R1 and R3 are hydrogen and R2 is hydroXy, then R4 
is not hydroXy. 

[0215] In a second embodiment of the present invention is 
the method of inhibiting RNA-dependent RNA viral poly 
merase, inhibiting RNA-dependent RNA viral replication, 
and/or treating RNA-dependent RNA viral infection With a 
compound of structural formula III Which is of the stere 
ochemical con?guration: 
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(III) 

[0216] Wherein B is 

R6 R6 

R5 
\ N D \ N 

I A R8—</ I / 
N R7. 

[0217] D is N, CH, C—CN, C—NO2, C—C1_3 alkyl, 
C—NHCONH2, C—CONR11R11, C—CSNR11R11, 
C—COORn, C-hydroXy, C—C1_3 alkoXy, C-amino, 
C—C1_4 alkylamino, C-di(C1_4 alkyl)amino, C-halo 
gen, C-(1,3-oXaZol-2-yl), C-(1,3-thiaZol-2-yl), or 
C-(imidaZol-2-yl); Wherein alkyl is unsubstituted or 
substituted With one to three groups independently 
selected from halogen, amino, hydroXy, carboXy, and 
C1_3 alkoxy; 

[0218] W is O or S; 

[0219] Y is H, C1_1O alkylcarbonyl, P3O9H4, P2O6H3, 
or P(O)R9R1O; 

[0220] R1 is hydrogen, CF3, or CL4 alkyl and one of 
R2 and R3 is OH or CL4 alkoXy and the other of R2 
and R3 is selected from the group consisting of 

[0221] hydrogen, 
[0222] hydroXy, 

[0224] C1_3 alkyl, 
[0225] tri?uoromethyl, 
[0226] CL8 alkylcarbonyloXy, 
[0227] CL3 alkoXy, and 

[0228] amino; or 

[0229] R2 is hydrogen, CF3, or CL4 alkyl and one of 
R1 and R3 is OH or CL4 alkoXy and the other of R1 
and R3 is selected from the group consisting of 

[0230] hydrogen, 
[0231] hydroXy, 

[0233] C1_3 alkyl, 
[0234] tri?uoromethyl, 
[0235] CL8 alkylcarbonyloXy, 
[0236] CL3 alkoXy, and 

[0237] amino; or 
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[0238] R1 and R2 together With the carbon atom to 
Which they are attached form a 3- to 6-membered 
saturated monocyclic ring system optionally contain 
ing a heteroatom selected from O, S, and NCO_4 
alkyl; 

[0239] R6 is H, OH, SH, NH2, C1_4 alkylamino, 
di(C14 alkyl)amino, C3_6 cycloalkylamino, halogen, 
C14 alkyl, C1_4 alkoXy, or CF3; 

[0240] R5 is H, C1_6 alkyl, C2_6 alkenyl, C2_6 alkynyl, 
C1_4 alkylamino, CF3, or halogen; 

[0241] R7 is hydrogen, amino, C1_4 alkylamino, C3_6 
cycloalkylamino, or di(C1_4 alkyl)amino; 

[0242] 
[0243] R8 is H, halogen, CN, carboXy, C1_4 alkyloXy 

carbonyl, N3, amino, C1_4 alkylamino, di(C1_4 alky 
l)amino, hydroXy, C1_6 alkoXy, C1_6 alkylthio, C1_6 
alkylsulfonyl, or (C1_ 4 alkyl)o_2 aminomethyl; and 

[0244] R9 and R10 are each independently hydroXy, 
OCH2CH2SC(=O)t-butyl, or OCH2O(C=O)iPr; 

[0245] With the provisos that (a) When R1 is hydrogen and 
R2 is ?uoro, then R3 is not hydrogen, tri?uoromethyl, ?uoro, 
C1_3 alkyl, amino, or C1_3 alkoXy; (b) When R1 is hydrogen 
and R2 is ?uoro, hydroXy, or C1_3 alkoXy, then R3 is not 
hydrogen or ?uoro; and (c) When R1 is hydrogen and R2 is 
hydroXy, then R3 is not [3-hydroXy. 

[0246] In a class of this embodiment is the method of 
inhibiting RNA-dependent RNA viral polymerase, inhibit 
ing RNA-dependent RNA viral replication, and/or treating 
RNA-dependent RNA viral infection With a compound of 
structural formula III Wherein B is 

each R11 is independently H or C1_6 alkyl; 

R6 

R5 | “1 

N/kW 

[0247] and W, Y, and the R substituents are as de?ned 
under this second embodiment. 

[0248] In a second class of this embodiment is the method 
of inhibiting RNA-dependent RNA viral polymerase, inhib 
iting RNA-dependent RNA viral replication, and/or treating 
RNA-dependent RNA viral infection With a compound of 
structural formula III Wherein B is 

R6 

D \ 
8 / N 
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[0249] and Y, D, and the R substituents are as de?ned 
under this second embodiment. 

[0250] In a third embodiment of the present invention, the 
RNA-dependent RNA viral polymerase is a positive-sense 
single-stranded RNA-dependent RNA viral polymerase. In a 
class of this embodiment, the positive-sense single-stranded 
RNA-dependent RNA viral polymerase is a Flaviviridae 
viral polymerase or a Picornaviridae viral polymerase. In a 
subclass of this class, the Picornaviridae viral polymerase is 
rhinovirus polymerase, poliovirus polymerase, or hepatitisA 
virus polymerase. In a second subclass of this class, the 
Flaviviridae viral polymerase is selected from the group 
consisting of hepatitis C virus polymerase, yelloW fever 
virus polymerase, dengue virus polymerase, West Nile virus 
polymerase, Japanese encephalitis virus polymerase, BanZi 
virus polymerase, and bovine viral diarrhea virus (BVDV) 
polymerase. In a subclass of this subclass, the Flaviviridae 
viral polymerase is hepatitis C virus polymerase. 

[0251] In a fourth embodiment of the present invention, 
the RNA-dependent RNA viral replication is a positive 
sense single-stranded RNA-dependent RNA viral replica 
tion. In a class of this embodiment, the positive-sense 
single-stranded RNA-dependent RNA viral replication is 
Flaviviridae viral replication or Picornaviridae viral repli 
cation. In a subclass of this class, the Picornaviridae viral 
replication is rhinovirus replication, poliovirus replication, 
or hepatitis A virus replication. In a second subclass of this 
class, the Flaviviridae viral replication is selected from the 
group consisting of hepatitis C virus replication, yelloW 
fever virus replication, dengue virus replication, West Nile 
virus replication, Japanese encephalitis virus replication, 
BanZi virus replication, and bovine viral diarrhea virus 
replication. In a subclass of this subclass, the Flaviviridae 
viral replication is hepatitis C virus replication. 

[0252] In a ?fth embodiment of the present invention, the 
RNA-dependent RNA viral infection is a positive-sense 
single-stranded RNA-dependent viral infection. In a class of 
this embodiment, the positive-sense single-stranded RNA 
dependent RNA viral infection is Flaviviridae viral infection 
or Picornaviridae viral infection. In a subclass of this class, 
the Picornaviridae viral infection is rhinovirus infection, 
poliovirus infection, or hepatitis A virus infection. In a 
second subclass of this class, the Flaviviridae viral infection 
is selected from the group consisting of hepatitis C virus 
infection, yelloW fever virus infection, dengue virus infec 
tion, West Nile virus infection, Japanese encephalitis virus 
infection, BanZi virus infection, and bovine viral diarrhea 
virus infection. In a subclass of this subclass, the Flaviviri 
dae viral infection is hepatitis C virus infection. 

[0253] Illustrative of the invention is a method for inhib 
iting RNA-dependent RNA viral polymerase, inhibiting 
RNA-dependent RNA viral replication, and/or treating 
RNA-dependent RNA viral infection Wherein the compound 
is selected from: 

[0254] 2‘-O-methyl-cytidine, 

[0255] 2‘-C-methyl-cytidine, 

[0256] 3‘,5‘-di-O-octanoyl-2‘-O-methyl-cytidine, 

[0257] 3‘-O-octanoyl-2‘-O-methyl-cytidine, 

[0258] 2‘-C-methyl-adenosine, 
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[0464] hydrogen, 

[0465] hydroXy, 

[0466] halogen, 
[0467] C1_4 alkyl, optionally substituted With 1 to 3 

?uorine atoms, 

[0468] CL1O alkoXy, optionally substituted With 
C173 alkoXy or 1 to 3 ?uorine atoms, 

[0469] C2_6 alkenyloXy, 

[0470] C1_4 alkylthio, 

[0471] CL8 alkylcarbonyloXy, 

[0472] aryloXycarbonyl, 

[0473] aZido, 

[0474] amino, 
[0475] C1_ 4 alkylamino, and 

[0476] di(C1_4 alkyl)amino; or 

[0477] R2 is hydrogen, C2_4 alkenyl, C2_4 alkynyl, or 
CL4 alkyl optionally substituted With amino, 
hydroXy, or 1 to 3 ?uorine atoms and one of R1 and 
R3 is hydroXy or C1_ 4 alkoXy and the other of R1 and 
R3 is selected from the group consisting of 

[0478] hydrogen, 

[0479] hydroXy, 
[0480] halogen, 

[0481] C1_4 alkyl, optionally substituted With 1 to 3 
?uorine atoms, 

[0482] CL1O alkoXy, optionally substituted With 
hydroXy, C1_3 alkoXy, carboXy, or 1 to 3 ?uorine 
atoms, 

[0483] C2_6 alkenyloXy, 

[0484] C1_4 alkylthio, 

[0485] CL8 alkylcarbonyloXy, 

[0486] aryloXycarbonyl, 

[0487] aZido, 

[0488] amino, 

[0489] C1_4 alkylamino, and 

[0490] 
[0491] R1 and R2 together With the carbon atom to 
Which they are attached form a 3- to 6-membered 
saturated monocyclic ring system optionally contain 
ing a heteroatom selected from O, S, and NCO_4 
alkyl; 

[0492] R4 and R6 are each independently H, OH, SH, 
NH2, CL4 alkylamino, di(C1_4 alkyl)amino, C3_6 
cycloalkylamino, halogen, C1_4 alkyl, C1_4 alkoXy, or 
CF3; 

[0493] R5 is H, C1_6 alkyl, C2_6 alkenyl, C2_6 alkynyl, 
CL4 alkylamino, CF3, or halogen; 

di(C1_4 alkyl)amino; or 
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[0494] R14 is H, CF3, C1_4 alkyl, amino, C1_4 alky 
lamino, C3_6 cycloalkylamino, or di(C1_4 alky 
l)amino; 

[0495] R7 is hydrogen, amino, C1_4 alkylamino, C3_6 
cycloalkylamino, or di(C1_4 alkyl)amino; 

[0496] 
[0497] R8 is H, halogen, CN, carboXy, CL4 alkyloXy 

carbonyl, N3, amino, C1_ 4 alkylamino, di(C1_4 alky 
l)amino, hydroXy, C1_6 alkoXy, CL6 alkylthio, CL6 
alkylsulfonyl, or (C1_ 4 alkyl)o_2 aminomethyl; 

[0498] R12 and R13 are each independently hydrogen 
or methyl; and 

[0499] R9 and R10 are each independently hydroXy, 
OCH2CH2SC(=O)C1_4 alkyl, OCH2O(C=O)OC1_4 
alkyl, NHCHMeCOZMe, OCH(C1_4 
alkyl)O(C=O)C1_4 alkyl, 

a“ 
a“ 

each R11 is independently H or CL6 alkyl; 

S(CH2)11CH3 Of 

[0500] provided that at least one of R9 and R10 is not 
hydroXy. 
[0501] The compounds of formula IV are also inhibitors of 
RNA-dependent RNA viral replication and are useful for the 
treatment of RNA-dependent RNA viral infection. 

[0502] In one embodiment, there are provided novel com 
pounds of structural formula V Which are of the stere 
ochemical con?guration: 

(V) 

R6 R6 

)\ D \ E N 

L 1 R%/ I N / 
N W or N R7; 
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[0504] D is N, CH, C—CN, C—NO2, C—C1_3 alkyl, 
C—NHCONH2, C—CONRllRll, C—CSNRllRll, 
C—COORll, C-hydroXy, C—C1_3 alkoXy, C-amino, 
C—C1_4 alkylamino, C-di(C1_4 alkyl)amino, C-halo 
gen, C-(1,3-oXaZol-2-yl), C-(1,3-thiaZol-2-yl), or 
C-(imidaZol-2-yl); wherein alkyl is unsubstituted or 
substituted With one to three groups independently 
selected from halogen, amino, hydroXy, carboXy, and 
C1_3 alkoXy; 

[0505] W is O or S; 

[0506] E is N or C—RS; 

[0507] R1 is hydrogen, C2_4 alkenyl, C2_4 alkynyl, or 
C1_4 alkyl optionally substituted With amino, 
hydroXy, or 1 to 3 ?uorine atoms and one of R2 and 
R3 is hydroXy or C1_4 alkoXy and the other of R2 and 
R3 is selected from the group consisting of 

[0508] 
[0509] 
[0510] 
[0511] 
[0512] 
[0513] 
[0514] 
[0515] 

[0516] 
[0517] 
[0518] 
[0519] 
[0520] 

[0521] R2 is hydrogen, C2_4 alkenyl, C2_4 alkynyl, or 
C1_4 alkyl optionally substituted With amino, 
hydroXy, or 1 to 3 ?uorine atoms and one of R1 and 
R3 is hydroXy or C1_4 alkoXy and the other of R1 and 
R3 is selected from the group consisting of 

[0522] 
[0523] 
[0524] 
[0525] 
[0526] 
[0527] 
[0528] 
[0529] 
[0530] 
[0531] 
[0532] 

[0533] 
[0534] R1 and R2 together With the carbon atom to 
Which they are attached form a 3- to 6-membered 

hydrogen, 

hydroXy, 
halogen, 

C1_3 alkyl, 
tri?uoromethyl, 

C1_4 alkoXy, 

C1_4 alkylthio, 

C1_8 alkylcarbonyloXy, 

aryloXycarbonyl, 

aZido, 

amino, 

C1_4 alkylamino, and 

di(C1_4 alkyl)amino; or 

hydrogen, 
hydroXy, 

C1_4 alkyl, 
tri?uoromethyl, 

C1_4 alkoXy, 

C1_4 alkylthio, 
C1_8 alkylcarbonyloXy, 

aZido, 

amino, 

C1_4 alkylamino, and 

di(C1_4 alkyl)amino; or 
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saturated monocyclic ring system optionally contain 
ing a heteroatom selected from O, S, and NCO_4 
alkyl; 

[0535] R4 and R6 are each independently H, OH, SH, 
NH2, C1_4 alkylamino, di(C1_4 alkyl)amino, C3_6 
cycloalkylamino, halogen, C1_4 alkyl, C1_4 alkoXy, or 
CF3; 

[0536] R5 is H, C1_6 alkyl, C2_6 alkenyl, C2_6 alkynyl, 
C1_4 alkylamino, CF3, or halogen; 

[0537] R7 is hydrogen, amino, C1_4 alkylamino, C3_6 
cycloalkylamino, or di(C1_4 alkyl)amino; 

[0538] 
[0539] R8 is H, halogen, CN, carboXy, C1_4 alkyloXy 

carbonyl, N3, amino, C1_4 alkylamino, di(C1_4 alky 
l)amino, hydroXy, C1_6 alkoXy, C1_6 alkylthio, C1_6 
alkylsulfonyl, or (C1_ 4 alkyl)o_2 aminomethyl; and 

each R11 is independently H or C1_6 alkyl; 

[0540] R9 and R10 are each independently hydroXy, 
OCH CH2SC(=O)C1_4 alkyl, or OCH O(C=O)C1_4 2 2 

alkyl, provided that at least one of R9 and R10 is not 
hydroXy. 

[0541] In a second embodiment, there are provided novel 
compounds of structural formula VI: 

(VI) 

I12 

[0542] Wherein B is 

R6 R6 

R5 
\ N D \ N 

I A R8—</ I )\ 
N W or mi N/ R7; 

[0543] D is N, CH, C—CN, C—NO2, C—C1_3 alkyl, 
C—NHCONH2, C—CONRllRll, C—CSNRllRll, 
C—COORll, C-hydroXy, C—C1_3 alkoXy, C-amino, 
C—C1_4 alkylamino, C-di(C1_4 alkyl)amino, C-halo 
gen, C-(1,3-oXaZol-2-yl), C-(1,3-thiaZol-2-yl), or 
C-(imidaZol-2-yl); Wherein alkyl is unsubstituted or 
substituted With one to three groups independently 
selected from halogen, amino, hydroXy, carboXy, and 
C1_3 alkoXy; 

[0544] W is O or S; 

[0545] R1 is hydrogen, C2_4 alkenyl, C2_4 alkynyl, or 
C1_4 alkyl optionally substituted With amino, 
hydroXy, or 1 to 3 ?uorine atoms and one of R2 and 
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R3 is hydroXy or C1_4 alkoXy and the other of R2 and [0573] 3‘-deoXyguanosine-5‘-[bis-(S-pivaloyl-2-thio 
R3 is selected from the group consisting of ethyl)phosphate], 

[0546] hydrogen, [0574] 2‘-O-methylguanosine-5‘-[bis-(S-acetyl-2 
[0547] hydroxy, thioethyl)phosphate], 
[0548] ?uOI-O, [0575] 2‘-O-methylguanosine-5‘-[bis-(S-pivaloyl-2 

thioethyl)phosphate], 
[0549] CL3 alkyl, 

. [0576] 8-bromo-2‘-O-methylguanosine-5‘-[bis-(S 
[0550] m?uoromethyl’ pivaloyl-2-thioethyl)phosphate], 
0551 C 1k 

[ 1 1'3 a OXy’ [0577] 2-amino-3,4-dihydro-7-(2-O-methyl-[3-D-ri 
[0552] C1_8 alkylcarbonyloxy, and bofuranosyl)-4-oXo-7H-pyrrolo[2,3-d]pyrimidine 
[0553] amino or 5‘-[bis-(S-pivaloyl-2-thioethyl)phosphate], 

[0554] R2 is hydrogen, C2_4 alkenyl, C2_4 alkynyl, or [0578] Z'amiPO'5'br0m0'7'(3'de0XY'l3'D'ribofufaj 
CL4 alkyl optionally substituted With amino, HPSYI)'3A'dlhydm'4'0X0'7H'Pyrr010[2>3'dlpynml' 
hydroXy, or 1 to 3 ?uorine atoms and one of R1 and dme's"[bls'(s‘P1Valoyl'z'thloethynphosphate]> 

3 ' 1 

R3 1,5 hydroxy or C1-4 alkoxy and th? 9th“ of R and [0579] S-bromo-2‘-O-methylcytidine-5‘-[bis-(S-piv 
R is selected from the group consisting of a1Oy1_2_thiO ethynphosphate], 

[0555] hydrogen’ [0580] 3‘-deoXycytidine-5‘-[bis-(S-pivaloyl-2-thioet 
[0556] hydroXy, hyl)phosphate], and 

[0557] ?uoro, [0581] 2‘-O-methylcytidine-5‘-[bis(isopropyloXycar 
[0558] CL3 alkyl, bonyloXymethyl)]phosphate. 

[0559] tri?uoromethyl, [0582] The present invention further provides novel com 
pounds of structural formula XII of the indicated stere 

[0560] C1-3 alkoxy’ ochemical con?guration or a pharmaceutically acceptable 
[0561] C1_8 alkylcarbonyloxy, and salt thereof Which are useful as inhibitors of RNA-dependent 
[0 5 62] . RNA viral polymerase: 

ammo; or 

[0563] R1 and R2 together With the carbon atom to 
Which they are attached form a 3- to 6-membered (XII) 
saturated monocyclic ring system optionally contain 
ing a heteroatom selected from O, S, and NCO_4 
alkyl; 

[0564] R6 is H, OH, SH, NH2, C1_4 alkylamino, 
di(C14 alkyl)amino, C3_6 cycloalkylamino, halogen, 
C14 alkyl, C1_4 alkoXy, or CF3; 

[0565] R5 is H, C1_6 alkyl, C2_6 alkenyl, C2_6 alkynyl, 
CL4 alkylamino, CF3, or halogen; 

[0566] R7 is hydrogen, amino, CL4 alkylamino, C3_6 
cycloalkylamino, or di(C1_4 alkyl)amino; 

[0567] each R11 is independently H or C1_6 alkyl; [0583] wherein R8 and Rh are ‘each independently 
selected from the group consisting of hydrogen, 

[0568] R8 iS H, haIOgfJH, CN, carboxy, C1_4 alkyloxy- cyano, aZido, halogen, hydroXy, mercapto, amino, 
carbonyl, N3, amino, C1_4 alkylamino, di(C -4 alky- C14 alkoxy, C2_4 alkenyl, C2_4 alkynyl, and C1_ 4 alkyl, 
l)amin0, hydroxy, C1_6 alkoxy, C1_6 alkylthio, C1_6 Wherein alkyl is unsubstituted or substituted With 
alkylsulfonyl, 0r (C1_4 a1ky1)O_2 aminomethyl; and hydroXy, amino, C1_ 4 alkoXy, C1_ 4 alkylthio, or one to 

[0569] R9 and R10 are each independently hydroXy, three ?uorine atoms; 

OCH_2CH2SC(=O)t'butY1> or (gCH2O((iO=_O)iPr> [0584] Rb is C2_4 alkenyl, C2_4 alkynyl, or C1_ 4 alkyl, 
Provlded that at least one of R and R 15 not Wherein alkyl is unsubstituted or substituted With 
hydroXY hydroXy, amino, C1_ 4 alkoXy, C1_ 4 alkylthio, or one to 

[0570] Illustrative of the novel compounds of structural three ?uorine atoms; 
formula VI of the present invention are the folloWing: [0585] RC is hydrogen ?uorine hydroxy mercapto 

[0571] 2‘-O-methylcytidine-5‘-[bis-(S-pivaloyl-2- C14 alkoxy, or C1_4 alkyl; or Rb and 
thloethynphosphatd’ [0586] Rc together With the carbon atom to Which 

[0572] 2-amino-7-(3-deoXy-[3-D-ribofuranosyl)-3,4- they are attached form a 3- to 6-membered saturated 
dihydro-4-oXo-7H-pyrrolo[2,3-d]pyrimidine-5‘-[bis- monocyclic ring system optionally containing a het 
(S-pivaloyl-2-thioethyl)phosphate], eroatom selected from O, S, and NCO_4 alkyl; 
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[0587] Rd is hydrogen, cyano, nitro, C1_3 alkyl, 
NHCONH2, CONRjRj, CSNRjRj, COORj, 
C(=NH)NH2, hydroXy, C1_3 alkoXy, amino, CL4 
alkylamino, di(C1_4 alkyl)amino, halogen, (1,3-oX 
aZol-2-yl), (1,3-thiaZol-2-yl), or (imidaZol-2-yl); 
wherein alkyl is unsubstituted or substituted With 
one to three groups independently selected from 

halogen, amino, hydroXy, carboXy, and C1_3 alkoXy; 

[0588] Re and Rf are each independently hydrogen, 
hydroXy, halogen, CL4 alkoXy, amino, CL4 alky 
lamino, di(C1_4 alkyl)amino, C3_6 cycloalkylamino, 
di(C3r6 cycloalkyl)amino, or C4_6 cycloheteroalkyl, 
unsubstituted or substituted With one to tWo groups 

independently selected from halogen, hydroXy, 
amino, C1_4 alkyl, and C1_4 alkoXy; 

[0589] Rg is hydrogen, CL4 alkyl, C2_4 alkynyl, halo 
gen, cyano, carboXy, CL4 alkyloXycarbonyl, aZido, 
amino, C1_ 4 alkylamino, di(C1_4 alkyl)amino, 
hydroXy, CL6 alkoXy, C1_6 alkylthio, C1_6 alkylsul 
fonyl, (C1_4 alkyl)o_2 aminomethyl, or C4_6 cyclohet 
eroalkyl, unsubstituted or substituted With one to tWo 

groups independently selected from halogen, 
hydroXy, amino, C1_4 alkyl, and CL4 alkoXy; 

[0590] Ri is hydrogen, CL1O alkylcarbonyl, P3O9H4, 
P2O6H3, or P(O)R““R“; 

[0591] each Rj is independently hydrogen or CL6 
alkyl; 

[0592] Rk and R1 are each independently hydrogen, 
methyl, hydroXymethyl, or ?uoromethyl; and 

[0593] Rrn and RD are each independently hydroXy, 

OCH2CH2SC(=O)C1_4 alkyl, OCH2O(C=O)OC1_4 
alkyl, NHCHMeCOZMe, OCH(C1_4 
alkyl)O(C=O)C1_4 alkyl, 

a“ 
a“ 

[0594] With the proviso that when R8 and R0 are ot-hy 
droXy, Re is amino, Rb is [3-methyl and Rh is hydrogen or Rh 
is [3-methyl and Rb is hydrogen, and Rf, Rg, Ri, R1‘, and R1 
are hydrogen, then Rd is not cyano or CONH2. 

[0595] The compounds of formula XII are also inhibitors 
of RNA-dependent RNA viral replication and are useful for 
the treatment of RNA-dependent RNA viral infection. 
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[0596] In one embodiment of the novel compounds of 
structural formula XII are the compounds of structural 
formula XIII: 

XIII 

[0597] wherein R8 is hydrogen, halogen, hydroXy, 
amino, or CL3 alkoXy; 

[0598] Rb is C1_3 alkyl, Wherein alkyl is unsubstituted 
or substituted With hydroXy, amino, C1_3 alkoXy, C1_3 
alkylthio, or one to three ?uorine atoms; 

[0599] Rc is hydroXy, ?uoro, or C1_4 alkoXy; 

[0600] Rd is hydrogen, cyano, methyl, halogen, or 
CONH2; 

[0601] Rg is hydrogen, amino, or C1_4 alkylamino; 

[0602] Ri is hydrogen, P3O9H4, P2O6H3, or PO3H2; 
and 

[0603] Re and Rf are each independently hydrogen, 
hydroXy, halogen, amino, C1_4 alkylamino, di(C1_4 
alkyl)amino, or C3_6 cycloalkylamino; 

[0604] With the proviso that when R8 and R0 are ot_-hy 
droXy, Re is amino, Rb is methyl, and Rf, Rg, and R1 are 
hydrogen, then Rd is not cyano or CONH2. 

[0605] In a second embodiment of the compounds of 
structural formula XII are the compounds of structural 
formula XIII Wherein: 

[0606] Rb is methyl, ?uoromethyl, hydroXymethyl, 
di?uoromethyl, tri?uoromethyl, or aminomethyl; 

[0607] Rc is hydroXy, ?uoro, or methoXy; 

[0608] R8 is hydrogen, ?uoro, hydroXy, amino, or 
methoXy; 

[0609] Ri is hydrogen or P3O9H4; 

[0610] Rg is hydrogen or amino; 

[0611] Rd is hydrogen, cyano, methyl, halogen, or 
CONH2; and 

[0612] Re and Rf are each independently hydrogen, 
?uoro, hydroXy, or amino; 

[0613] With the proviso that When Rb is [3-methyl, R"‘_ and 
R0 are ot-hydroXy, Re is amino, and Rf, Rg, and R1 are 
hydrogen, then Rd is not cyano or CONH2. 

[0614] Illustrative of the novel compounds of the present 
invention of structural formula XIII Which are useful as 
inhibitors of RNA-dependent RNA viral polymerase are the 
folloWing: 
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[0667] 2-amino-4-chloro-7-(2-O-methyl-[3-D-ribo 
furanosyl)-7H-pyrrolo[2,3-d]pyrimidin-5-carboni 
trile, 

[0668] 2-amino-4-chloro-5-ethyl-7-(2-O-methyl-[3 
D-ribofuranosyl)-7H-pyrrolo[2,3-d]pyrimidine, 

[0669] 2-amino-4-chloro-5-methyl-7-(2-O-methyl 
[3-D-ribofuranosyl)-7H-pyrrolo[2,3-d]pyrimidine, 

[0670] 2-amino-7-(2-O-methyl-[3-D-ribofuranosyl) 
7H-pyrrolo[2,3-d]pyrimidin-4(3H)-thione, 

[0671] 2-amino-4-chloro-7-(2-O-methyl-[3-D-ribo 
furanosyl)-7H-pyrrolo[2,3-d]pyrimidine, 

[0672] 2-amino-4-chloro-5-methyl-7-([3-D-ribofura 
nosyl)-7H-pyrrolo[2,3-d]pyrimidine, 

[0673] 2-amino-7-(2-deoXy-2-?uoro-[3-D-arabino 
furanosyl)-7H-pyrrolo[2,3-d]pyrimidin-4(3H)-one, 

[0674] 2-amino-4-chloro-7-(2-deoXy-2-?uoro-[3-D 
arabinofuranosyl)-7H-pyrrolo[2,3-d]pyrimidine, 

[0675] 2-amino-7-([3-D-arabinofuranosyl)-3,4-dihy 
dro-4-oXo-7H-pyrrolo[2,3-d]pyrimidin-5-carboni 
trile, 

[0676] 9-([3-D-arabinofuranosyl)-9H-purin-6(1H) 
one, 

[0677] 3‘-amino-3‘-deoXy-2‘-O-methyl-adenosine, 
[0678] 8-amino-2‘-C-methyladenosine, 
[0679] 6-amino-1 -(3 -deoXy-[3 -D -ribofuranosyl)-1H 

imidaZo[4,5 -c]pyridin-4(5 H) -one, 

[0680] 6-amino-1 -(3 -deoXy-3 -?uoro-[3 -D -ribofura 
nosyl)-1H-imidaZo[4,5-c]pyridin-4(3H) -one, 

[0681] 3‘-deoXy-2‘-O-(2-methoXyethyl)-3‘-methyl-5 - 
methyluridine, 

[0682] 2-amino -7-(3 -deoXy-[3 -D -ribofuranosyl) -3,4 
dihydro -4-oXo -7H-pyrrolo[2,3-d]pyrimidin-5 -car 
bonitrile, 

[0683] 2-amino -7-(3 -deoXy-3 -methyl- [3-D-ribofura 
nosyl) -7H-pyrrolo[2,3 -d]pyrimidin-5-carbonitrile, 

[0684] 2-amino -7-(3 -deoXy-3 -methyl- [3-D-ribofura 
nosyl) -7H-pyrrolo[2,3 -d]pyrimidin-4(3H)-one, 

[0685] 2-amino -7-(3 -deoXy-3 -?uoro-[3 -D -ribofura 
nosyl) -7H-pyrrolo[2,3 -d]pyrimidin-4(3H)-one, 

[0686] 6-amino-1 -(2-O-methyl- [3-D-ribofuranosyl) 
1H-imidaZo[4,5-c]pyridin-4(5H) -one, 

[0687] 6-amino-1 -(3 -deoXy-3 -methyl- [3-D-ribofura 
nosyl)-1H-imidaZo[4,5-c]pyridin-4(5H) -one, 

[0688] 6-amino-1 -(2-deoXy-2-?uoro-[3 -D -ribofura 
nosyl)-1H-imidaZo[4,5-c]pyridin-4(5H) -one, 

[0689] 1 -(2-C-methyl- [3-D-arabinofuranosyl)uracil, 

[0690] 4-amino-1 -(3 -deoXy-3 -?uoro-[3 -D -ribofura 
nosyl)-1H-imidaZo[4,5-c]pyridine, 

[0691] 2-amino-7-(-3-deoXy-3-?uoro-[3 -D-ribofura 
nosyl) -7H-pyrrolo -[2,3-d]pyrimidin-5 -carboXamide, 

[0692] 4-amino-1 -(2-C-methyl- [3-D-ribofuranosyl) 
1H-pyraZolo[3,4-d]pyrimidine, 
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[0693] 4-amino-1 -(3-deoXy- [3-D-ribofuranosyl)- 1H 
imidaZo[4,5-c]pyridine, and 

[0694] 4-amino-1 -(3-deoXy-3-methyl-[3 -D-ribofura 
nosyl)-1H-imidaZo[4,5 -c]pyridine; 

[0695] and the corresponding 5‘-triphosphates; 

[0696] or a pharmaceutically acceptable salt thereof. 

[0697] In a further embodiment the novel compounds of 
the present invention are useful as inhibitors of positive 
sense single-stranded RNA-dependent RNA viral poly 
merase, inhibitors of positive-sense single-stranded RNA 
dependent RNA viral replication, and/or for the treatment of 
positive-sense single-stranded RNA-dependent RNA viral 
infection. In a class of this embodiment, the positive-sense 
single-stranded RNA-dependent RNA virus is a Flaviviridae 
virus or a Picornaviridae virus. In a subclass of this class, the 
Picornaviridae virus is a rhinovirus, a poliovirus, or a 
hepatitis A virus. In a second subclass of this class, the 
Flaviviridae virus is selected from the group consisting of 
hepatitis C virus, yelloW fever virus, dengue virus, West Nile 
virus, Japanese encephalitis virus, BanZi virus, and bovine 
viral diarrhea virus (BVDV). In a subclass of this subclass, 
the Flaviviridae virus is hepatitis C virus. 

[0698] Throughout the instant application, the folloWing 
terms have the indicated meanings: 

[0699] The alkyl groups speci?ed above are intended to 
include those alkyl groups of the designated length in either 
a straight or branched con?guration. Exemplary of such 
alkyl groups are methyl, ethyl, propyl, isopropyl, butyl, 
sec-butyl, tertiary butyl, pentyl, isopentyl, heXyl, isoheXyl, 
and the like. 

[0700] The term “alkenyl” shall mean straight or branched 
chain alkenes of tWo to siX total carbon atoms, or any 
number Within this range (e.g., ethenyl, propenyl, butenyl, 
pentenyl, etc.). 
[0701] The term “alkynyl” shall mean straight or branched 
chain alkynes of tWo to siX total carbon atoms, or any 
number Within this range (e.g., ethynyl, propynyl, butynyl, 
pentynyl, etc.). 
[0702] The term “cycloalkyl” shall mean cyclic rings of 
alkanes of three to eight total carbon atoms, or any number 
Within this range (i.e., cyclopropyl, cyclobutyl, cyclopentyl, 
cycloheXyl, cycloheptyl, or cyclooctyl). 

[0703] The term “cycloheteroalkyl” is intended to include 
non-aromatic heterocycles containing one or tWo heteroat 
oms selected from nitrogen, oXygen and sulfur. Examples of 
4-6-membered cycloheteroalkyl include aZetidinyl, pyrro 
lidinyl, piperidinyl, morpholinyl, thiamorpholinyl, imidaZo 
lidinyl, tetrahydrofuranyl, tetrahydropyranyl, tetrahy 
drothiophenyl, piperaZinyl, and the like. 

[0704] The term “alkoXy” refers to straight or branched 
chain alkoXides of the number of carbon atoms speci?ed 
(e.g., C1_4 alkoXy), or any number Within this range [i.e., 
methoXy (MeO—), ethoXy, isopropoXy, etc.]. 

[0705] The term “alkylthio” refers to straight or branched 
chain alkylsul?des of the number of carbon atoms speci?ed 
(e.g., CL4 alkylthio), or any number Within this range [i.e., 
methylthio (MeS—), ethylthio, isopropylthio, etc.]. 






















































































































