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NUCLEOSIDE DERIVATIVES FOR TREATING HEPATITIS C VIRUS
INFECTION  5 10  15 Field of the Invention The
invention relates to the field of pharmaceutical
chemistry, in particular to  compounds, compositions
and methods for treating hepatitis C viral infections.
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entirety to the same extent as if each individual
publication was specifically and  individually
indicated to be incorporated by reference in its
entirety. 5 State of the Art Hepatitis C virus (HCV)
causes a liver damaging infection that can  lead to
cirrhosis, liver failure or liver cancer, and
eventually death. HCV is an  enveloped virus
containing a positive-sense single-stranded RNA genome
of  approximately 9.4 kb, and has a virion size of
30-60 nm.r 10 HCV is a major causative agent for
post-transfusion and for sporadic 3  non-A, non-B
hepatitis. Infection by HCV is insidious in a high
proportion of chronically infected (and infectious)
carriers who may not experience clinical  symptoms for
many years. HCV is difficult to treat and it is
estimated that there are 500 million  15 people
infected with it worldwide. No effective immunization
is currently  available, and hepatitis C can only be
controlled by other preventive measures  such as
improvement in hygiene and sanitary conditions and
interrupting the  route of transmission. At present,
the only acceptable treatment for chronic hepatitis C
is  20 interferon (IFN-alpha) and this requires at
least six (6) months of treatment  and/or ribavarin,
which can inhibit viral replication in infected cells
and also  improve liver function in some people.
IFN-alpha belongs to a family of naturally occurring
small proteins  with characteristic biological effects
such as antiviral, immunoregulatory and  25
antitumoral activities that are produced and secreted
by most animal nucleated cells in response to several
diseases, in particular, viral infections. IFN-alpha
is an important regulator of growth and
differentiation affecting cellular  communication and
immunological control. Treatment of HCV with
interferon, however, has limited long term efficacy
with a response rate about 30 25%. In addition,
treatment of HCV with interferon has frequently been
associated with adverse side effects such as fatigue,
fever, chills, headache,  2 22 March 2007  WO
2004/028481 PCT/US2003/031433  



myalgias, arthralgias, mild alopecia, psychiatric
effects and associated disorders; ai toimmune
phenomena and associated disorders, and thyroid
dysfunction Ribavirin (1-(3-D-ribofuranosyl-1
H-1,2,-4-triazole-3-carboxamide), an  5 inhibitor of
inosine 5'-monophosphate dehydrogenase (1MPDH),
enhances the  efficacy of IFN-alpha in the treatment
of HCV. Despite the introduction of  ribavirin, more
than 50% of the patients do not eliminate the virus
with the  current standard therapy of interferon-alpha
(IFN) and ribavirin. By now,  standard therapy of
chronic hepatitis C has been changed to the
combination 10 of PEG-IFN plus ribavirin. However, a
number of patients still have  significant side
effects, primarily related to ribavirin. Ribavirin
causes  significant hemolysis in 10-20% of patients
treated at currently recominended  doses, and the drug
is both teratogenic and embryotoxic. Other approaches
are being taken to combat the virus. They include,  15
for example, application of antisense oligonucleotides
or ribozymes for  inhibiting HCV replication.
Furthermore, low-molecular weight compounds  that
directly inhibit HCV proteins and interfere with viral
replication are  considered as attractive strategies
to control HCV infection.- NS3/4A serine  protease,
ribonucleic acid (RNA) helicase, RNA-dependent RNA
polymerase 20 are considered as potential targets for
new drugs. 2'3 Devos, et a1.4 describes purine and
pyrimidine nucleoside derivatives  and their use as
inhibitors ofHCV RNA replication. Sommadossi, et al.5
describes 1', 2' or 3'-modified nucleosides and their
use for treating a host  infected with HCV. 25 Given
the fact of the worldwide epidemic level of HCV, there
is a  strong need for new effective drugs for HCV
treatment. The present  invention provides nucleoside
derivatives for treating HCV infections. 3 22 March
2007  WO 2004/028481 PCT/11S20031031433  SUMMARY OF
THE INVENTION This invention is directed to novel
compounds that are useful in the  



treatment of HCV in mamnals. Specifically, in one
aspect, the compounds of  this invention are
represented by Formula I below:. 5 R14 /ORO  N a  ~N I
D~F  WO 0  R RI  0 0., W2 W3 wherein R and R1 are
independently selected from the group  consisting of
hydrogen,  10 alkyl,  substituted alkyl,  alkenyl,
substituted alkenyl,  alkynyl, -15 substituted
alkyn_yl; R13 is selected from the group consisting of
hydrogen, alkyl, and  substituted alkyl; R14 is
selected from the group consisting of hydrogen, alkyl,
and  substituted alkyl; 20 A, B, D, and E are
independently selected from the group consisting of
>N, >CH, >C-CN, >C-NO2, >C-alkyl, >C-substituted
alkyl, >C-alkenyl,  >C-substituted alkenyl,
>C-alkynyl, >C-substituted alkynyl, >C-NHCONH2,
>C-CONR15Ri6 >C-COOR15, >C hydroxy, >C-alkoxy,
>C-amino,  >C-alkylamino, >C-dialkylamino, >C-halogen,
>C-(1,3-oxazol-2-yl), 4 22 March 2007  



WO 2004/028481 PCT/US2003/031433
>C-(l,3-oxazol-5-yl), >C-(1,3-thiazol-2-yl),
>C-(imidazol-2-yl), >C-(2-oxo [1,3]dithiol-4-yl),
>C-(furan-2-yl), and >C-(2H-[1,2,3]triazol-4-yl); F is
selected from >N, >C-CN, >C-NO2, >C-alkyl,.
>C-substituted .  alkyl, >C-alkenyl, >C-substituted
alkenyl, >C-alkynyl, >C-substituted 5 alkenyl,
>C-NHCONH2, >C-CONRi5R16, >C-COOR15, >C-alkoxy,
>C-(1,3- oxazol-2-yl), >C-(1,3-oxazol-5-yl),
>C-(1,3-thiazol-2-yl), >C-(imidazol-2-yl),
>C-(2-oxo-[l,3]ditbiol-4-yl),
>C-(furan-2-yl),>C-(2H-[1,2,3]tdazol-4-yl),  and >C-Y,
where Y is selected from the group consisting of
hydrogen, halo,  hydroxy, alkylthioether, and NR3R4
where R3 and R4 are independently 10 selected from the
group consisting of hydrogen, hydroxy, alkyl,
substituted  alkyl, alkenyl, substituted alkenyl,
alkenyl, substituted alkynyl, alkoxy,  substituted
alkoxy, aryl, substituted aryl, heteroaryl,
substituted heteroaryl,  heterocyclic, substituted
heterocyclic and where R3 and R4 are joined to form,
together with the nitrogen atom bond thereto, a
heterocyclic group, provided 15 that only one of R3
and R4 is hydroxy, alkoxy, or substituted alkoxy; R15
and R16 are independently selected from the group
consisting of.  hydrogen, alkyl,  substituted alkyl,
20 cycloalkyl, substituted cycloalkyl,  aryl
substituted aryl,  heteroaryl,  25 substituted
heteroaryl, and R15 and R16 together with the nitrogen
atom to which they are  attached may form a
hetercycloalkyl, substituted heterocylcoalkyl,
heteroaryl, or substituted heteroaryl group; W, W2,
and W3are independently selected from the group  30
consisting of hydrogen, 



5 22 March 2007  WO 2004/028481 PCT/US2003/031433  a
phosphate, a phosphonate, a monofluorophosphate,
acyl, 5 a sulfonate ester,  a lipid, an amino acid,  a
carbohydrate,  a peptide, and 10 cholesterol; and
pharmaceutically acceptable prodrugs and salts
thereof;  provided that the compound of Formula I is
not: .a) 9-((3-D-ribofuranosyl)-6-hydroxylaminopurine;
b) 7-((3-D-ribofuranosyl)- 4-
hydroxylamino-pyrrolo[2,3- 15 d]pyrimidine; c)
9-(2'-C-methyl-a-D-ribofuranosyl)-6-hydroxylaminopurin
e;  d) 9-(5'-0-monophosphate-(3-D-ribofuanosyl)-6-
hydroxylaminopurine; and e)
9-(5'-O-triphosphate-[i-Dribofuranosyl)-6-hydroxylamin
opurine.  20 Preferably, Rand Rl are not both
hydrogen. In another of its compound aspects, this
invention is directed to a  compound of Formula IA: RU
OR13  N pg ~E  ~N . I p ~F  WO R RI  0  



OH OH IA 6 22 March 2007  WO 2004/028481
PCTIUS2003/031433  wherein R and R' are independently
selected from the group consisting of: hydrogen,
alkyl,  5 substituted alkyl, alkenyl,  substituted
alkenyl,  allcynyl, substituted alkynyl; 10 provided
that R and R1 are not both hydrogen; R13 is selected
from the group consisting of hydrogen, alkyl and
substituted alkyl; R14 is selected from the group
consisting of hydrogen, alkyl, and  substituted alkyl;
15 A, B, D, and E are independently selected from the
group consisting of  >N, >CH, >C-CN, >C-NO2, >C-alkyl,
>C-substituted alkyl, >C-NHCONH2,  >C-CONR1sR16
>C-COOR15, >C-hydroxy, >G-allcoxy, >C_ amino,
>C-alkylamino, >C-dialkylamino, >C-halogen,
>C-(1,3-oxazol-2-yl),  >C-(1,3-thiazol-2-y1)
and>C-(imidazol-2-yl); 20 F is selected from >N,
>C-CN, >C-NO2, >C-alkyl, >C-substituted  alkkyl,
>C-NHCONH2i>C-CONR15Rl6 , >C-COOR15, >C-aikoay,
>C-(l,3-oxazol-2-yl), >C-(l,3-thiazol-2-yl),
>C-(imidazol-2-yl), and >C-Y,  where Y is selected
from the group consisting of hydrogen, halo, hydroxy,
alkylthioether, and -NR3R4 where R3 .and R4 are
independently selected from 25 the group consisting of
hydrogen, hydroxy, alkyl, substituted alkyl, alkenyl,
substituted alkenyl, alkynyl, substituted alkynyi,
allcoxy, substituted alkoxy,  aryl, substituted aryl,
heteroaryl, substituted heteroaryl, heterocyclic,  



substituted heterocyclic and where R3 and R4 are
joined to form, together with  the nitrogen atom bond
thereto, a heterocyclic group, provided that only one
30 of R3 and R4 are hydroxy, alkoxy, or substituted
alkoxy; R15 and R16 are independently selected from
the group consisting of.  7 22 March 2007  WO
2004/028481 PCT/US2003/031433  hydrogen, mil,
substituted alkyl,  cycle alkyl, 5 substituted
cycloalkyl,  aryl,  substituted aryl,  heteroaryl,
substituted heteroaryl, and 10 Ru and R16 together
with the nitrogen atom to which they are  attached may
forma hetercycloalkyl, substituted heterocylcoalkyl,
heteroaryl, or substituted heteroaryl group; W is
selected from the group consisting of: - hydrogen, 15
a phosphate, a phosphonate,  aryl, alkyl,  a sulfonate
ester,  20 a lipid; V,  an amino acid, a carbohydrate,
a peptide, and,  cholesterol; 



25 and pharmaceutically acceptable salts thereof,
provided that the compound of Formula IA is not
9-(2'-C-methyl-a-D
ribofuranosyl)-6-hydroxylanunopuriine. 8 22 March 2007
WO 2004/028481 PCT/US2003/031433  In still another of
its compound aspects, this invention is directed to a
compound of Formula TB: R14 OR13  N DI ~- N i  N N N';
~V  WO O  R R1  ~O 0\  W2 W3  Is wherein R and RI are
independently selected from the group  5 consisting of
hydrogen,  alyl,  substituted alkyl,  alkenyl 10
substituted alkenyl,  alkynyl, and  substituted
alkynyl; R13 is selected from the group consisting of
hydrogen; alkyl, and  substituted alkyl; 15 R 14 is
selected from the group consisting of hydrogen, alkyl,
and  substituted alkyl; 



Y is selected from the group consisting o  hydrogen,
halo,  20 hydroxy,  alkylthioether,  NR3R4 where R3
and R4 are independently selected from the group
consisting of hydrogen, hydroxy, alkyl, substituted
alkyl, alkenyl,  substituted alkenyl, alkynyl,
substituted allcynyl, alkoxy, substituted alkoxy,  9
22 March 2007  WO 2004/028481 PCT/[1S2003/031433
aryl, substituted aryl, heteroaryl, substituted
heteroaryl, heterocyclic, substituted heterocyclic and
where R3 and R4 are joined to form, together with  the
nitrogen atom bond thereto, a heterocyclic group,
provided that only one  of R3 and R4 is hydroxy,
alkoxy, or substituted alkox3r .5 Z is selected from
the group consisting of.  hydrogen,  halo, hydroxy,
allcyl,  10 substituted alkyl, alkenyl,  substituted
alkenyl,  alkenyl, substituted alkynyl,  15 cyano,
carboxyl.  carboxyl ester,  acylatnino,
1,3-oxazol-2-yl, 20 1,3-oxazol-5-yl,
1,3-thiazol-2-yl,  



umdazol-2-yl,  2-oxo-[1,3]dithiol-4-yI, furan-2-yJ,
25 2H-[1,2,3]triazol-4-yl, and -NR3R4 where R3 and R4
are independently selected from the  group consisting
of hydrogen, hydroxy, alkyl, substituted alkyl,
alkenyl,  substituted alkenyl, aikynyl, substituted
alkenyl, alkoxy, substituted alkoxy,  aryl,
substituted aryl, heteroaryl, substituted heteroaryl,
heterocyclic, 30 substituted heterocyclic and where R3
and R4 are j oined to form, together with.  10 22
March 2007  WO 2004/028481. PCTIUS2003/031433  the
nitrogen atom bond thereto, a-heterocyclic group,
provided that only one of R3 and R4 are hydroxy,
alkoxy, or substituted alkoxy; W, W2, and W3 are
independently selected from the group consisting  of:
5 hydrogen, .  a phosphate, a phosphonate, a
monofluorophosphate  acyl, 10 a sulfonate ester,  a
lipid, an amino acid,  a carbohydrate,  apeptide, and
15 cholesterol; , and pharmaceutically acceptable
prodrugs and salts thereof;  provided that the
compound of Formula lB is not: a)
9-((3-D-ribofumosyl)-6 hydroxylaminopurine; b)
9-(2'-C-methyl
a-D-n`bofuranosyl)-6-hydroxylaminopurine;  20 c)
9-(5'-0-monophosphate-(3-D-nibofiuanosyl)-6  



hydroxylaminopurine; and d)
9-(5'-O-triphosphate-(3-D-n'bofuranosyl)-6-hydroxylami
nopurine.  Preferably at least one of R and Ri is
other than hydrogen. In another of its compound
aspects, this invention is directed to a compound  25
of Formula IC: it 22 March 2007  WO 2004/028481
PCT/US2003/031433  R14 OR03 N  N Y  WO O  R R1  OH OH
IC  wherein R and R' are independently selected from
the group  consisting of. hydrogen,  5 alkyl,
substituted alkyl,  alkenyl,  substituted alkenyl,
alkenyl, and 10 substituted alkynyl,. provided that R
and Ri are not both hydrogen; R13 is selected from the
group consisting of hydrogen, alkyl, and  substituted.
alkyl;. Ri4 is selected from the group consisting of
hydrogen, alkyl, and  15 substituted alkyl; Y is
selected from the group consisting of '  hydrogen, 



halo,  hydroxy,  20 alkylthioether, NR3R4 where R3 and
R4. are independently selected from the  group
consisting of hydrogen, hydroxy, alkyl, substituted
alkyl, alkenyl, - substituted alkenyl, alkenyl,
substituted alkynyl, alkoxy, substituted alkoxy,
aryl, substituted aryl, heteroaryl, substituted
heteroaryl, heterocyclic, 25 substituted heterocyclic
and where R3 and R4 are joined to form, together with
12 22 March 2007  WO 2004/028481 PCTIUS2003/031433
the nitrogen atom bond thereto, a heterocyclic group,
provided that only one of R3 and R4 is hydroxy,
alkoxy, or substituted alkoxy;  Z is selected from the
group consisting of.  hydrogen, 5 halo,  hydroxy,
alkyl, and -NR3R4 where R3 and R4 are independently
selected from the  group consisting of hydrogen,
hydroxy, alkyl, substituted alkyl, alkenyl, 10
substituted alkenyl, alkynyl, substituted alkynyl,
alkoxy, substituted alkoxy,  aryl, substituted aryl,
heteroaryl, substituted heteroaryl, heterocyclic,
substituted heterocyclic and where R3 and R4 are
joined to form; together with  the nitrogen atom bond
thereto, a heterocyclic group, provided that only one
of R3 and R4 is hydroxy, allcoxy, or substituted
alkoxy; 15 W is selected from the group consisting of
hydrogen,  a phosphate, a phosphonate,  acyl, 20 a
sulfonate ester,  a lipid, 



an amino acid,  a carbohydrate,  a peptide, and 25
cholesterol; and pharmaceutically acceptable salts
thereof, provided that the compound of Formula IC is
not 9-(2'-C-methyl-a-D  nibofuranosyl)-6-(-S or R
Inactive-)-hydroxylaminopurme. In another of its,
compound aspects, this inventionis directed to a
compound  30 of Formula IC-A: 13 22 March 2007  WO
2004/028481 PCT/US2003/031433  Z--/ 'NN N N:`y  WO O
R RI  OHOH IC-A  wherein R and 1t are independently
selected from the group  consisting of hydrogen,  S
alkyl,  substituted alkyl,  alkenyl,  substituted
alkenyl,  alkynyl, and 10 substituted alkynyl,
provided that R and Rt are not both hydrogen; R2 is
NR3R4 where R3 is hydrogen and R4 is hydroxy or
alkoxy;  Y is selected from the group consisting of:
hydrogen,  



15 halo, hydroxy,  alkylthioether,  -Nee where R3 and
R4 are independently selected from the group
consisting of hydrogen, alkyl, substituted alkyl,
alkenyl, substituted 20 alkenyl, alkynYl, substituted
aikynyl, alkoxy, aryl, substituted aryl, heteroaryl,
substituted heteroaryl, heterocyclic, substituted
heterocyclic and where R3 and  R4 are joined to form,
together with the nitrogen atom bond thereto, a
heterocyclic group; Z is selected from the group
consisting of:  25 hydrogen, 14 22 March 2007  WO
2004/028481 PCT/1JS2003/031433  halo, hydroxy, and
-NR3R4 where R3 and R4 are independently selected from
the  group consisting of hydrogen, alkyl, substituted
alkyl, allcenyl, substituted 5 alkenyl, alkynyl,
substituted alkynyl, alkoxy, aryl, substituted aryl,
heteroaryl,  substituted heteroaryl, heterocyclic,
substituted heterocyclic and where R3 and  R4 are
joined to form, together with the nitrogen atom bond
thereto, a  heterocyclic group; W is selected from the
group consisting of  10 hydrogen, a phosphate,  aryl,
a sulfonate ester,  a lipid, 15 an amino acid,  a
carbohydrate,  a peptide, and  cholesterol; 



and pharmaceutically acceptable salts thereof; 20
provided that the compound if Formula IC-A is not
9-(2'-C-methyl-a-
D-ribofuranosyl)-6-hydroxylanunopurine.  15 22 March
2007  WO 2004/028481 PCT/US2003/031433 Patent
Attorney Docket No.:55491-20008.40  In another of its
composition aspects, this invention is directed to a
compound of Formula ID: R14 0 W3  ZZ N N N _I Y  WO 0
R R1  O 0~  W2 W3  ID 5 wherein R and RI are
independently selected from the group  consisting of:
hydrogen,  alkyl,  substituted alkyl,  10 alkenyl,
substituted alkenyl,  alkynyl, and  substituted
alkynyl; R13 is selected from the group consisting of
hydr ogen, alkyl, and  15 substituted alkyl; R14 is
selected from the group consisting of hydrogen, alkyl,
and  substituted alkyl; Y is selected from the group
consisting of  



hydrogen, 20 . halo,  hydroxy,  alkylthioether, and
-NR3R4 where R3 and R4 are independently selected from
the  16 22 March 2007  WO 2004/028481
PCT/US2003/031433  group consisting of hydrogen,
hydroxy, alkyl, substituted alkyl, allcenyl,
substituted alkenyl, alkynyl, substituted alkynyl,
alkoxy, substituted alkoxy,.  aryl, substituted aryl,
heteroaryl, substituted heteroaryl, heterocyclic,
substituted heterocyclic and where R3 and R4 are
joined to form, together with 5 the nitrogen atom bond
thereto, a heterocyclic group, provided that only one
of R3 and R4 is hydroxy, alkoxy, or substituted
alkoxy; Z2 is selected from the group consisting of:
hydrogen, halo,  10 hydroxy,  alkyl,  substituted
alkyl,  alkenyl,  substituted alkenyl, 15 alkynyl,
substituted alkynyl,  cyano  carboxyl,  carboxyl
ester, 20 acylanlino,  1,3-oxazol-2-yl,
1,3-oxazol-5-y],  1,3-thiazol-2-yl,  imidazol-2-yl,  



25 2-oxo-[1,3]dithiol-4-yl, furan-2-Yl,
2H-[1,2,3]triazol-4-yt, and -NR3R4 where R3 and R4 are
independently selected from the  group consisting of
hydrogen, hydroxy, alkyl, substituted alkyl, alkenyl,
30 substituted alkenyl, alkynyl, substituted alkynyl,
alkoxy, substituted alkoxy,  aryl, substituted aryl,
heteroaryl, substituted heteroaryl, heterocyclic, 17
22 March 2007  WO 2004/028481 PCTIUS2003/031433
substituted heterocyclic and where R3 and R4 are
joined to form, together with the nitrogen atom bond
thereto, a heterocyclic group, provided that only one
of R3 and R4 is hydroxy, alkoxy, or substituted
alkoxy; W, W2, and W3are independently selected from
the group consisting  5 of hydrogen,  a phosphate,
phosphonate,  monofluorophosphate  10 acyl, alkyl,  a
sulfonate ester,  a lipid, an amino acid,  15 a
carbohydrate,  a peptide, and  cholesterol; and
pharmaceutically acceptable prodrugs and salts
thereof;  provided that the compound if Formula ID is
not 7-(13-D- 20 ribofuranosyl)- 4-
hydroxylamino-pyrrolo[2,3-djpyrimidine. Preferably, at
least one of R or Rl is other than hydrogen. In yet
another of its compound aspects, this invention is
directed to a  



compound of Formula IE: 25  30  18 22 March 2007  WO
2004/028481 PCT/US2003/031433  R114 OR13 Z3 N  N N N Y
WO 0  R R7  i 0 O W2 W3  IE wherein R and R' are
independently selected from the group  consisting of
hydrogen,  5 alkyl,  substituted alkyl,  alkenyl,
substituted alkenyl,  al cynyl, and 10 substituted
allcynyl; . R13 is selected from the group consisting
of hydrogen alkyl, and  substituted alkyl; R14 is
selected from the group consisting of hydrogen, alkyl,
and .  substituted alkyl; 15 Y is selected from the
group consisting of:  hydrogen,  halo, 



hydroxy,  alkylthioether, and 20 -NR3R4 where R3 and
R4 are independently selected from the  group
consisting of hydrogen, hydroxy, alkyl, substituted
alkyl; alkenyl,  substituted alkenyl, alkynyl,
substituted allcynyl, alkoxy, substituted aJkoxy,
aryl, substituted aryl, heteroaryl, substituted
heteroaryl, heterocyclic,  substituted heterocyclic
and where R3 and R4 are joined to form, together with
19 22 March 2007  WO 2004/028481 PCT/US2003/031433
the nitrogen atom bond thereto; a heterocyclic group,
provided that only one of R3 and R4 is hydroxy,
alkoxy, or substituted alkoxy;  Z3 is selected from
the group consisting of.  hydrogen, 5 halo,  hydroxy,
alkyl, .  substituted alkyl,  alkenyl, 10 substituted
alkenyl,  alkynyl,  substituted alkynyl,  cyano
carboxyl, 15 carboxyl ester,  acylamino,
1,3-oxazol-2-yl,  1,3-oxazol-5-yl,  1,3-thiazol-2-yl,
20 imidazol-2-yl,  2-oxo-[1,3]ditbiol-4-yl,  



fiuan-2-yl,  2H-[1,2,3]triazol-4-yl, and -NR3R4 where
R3 and R4 are independently selected from the  25
group consisting of hydrogen, hydroxy, alkyl,
substituted alkyl, alkenyl,
substituted.alkenyl,-alkynyl, substituted alkynyl;
alkoxy, substituted alkoxy,  aryl, substituted aryl,
heteroaryl, substituted heteroaryl, heterocyclic,
substituted heterocyclic and where R3 and R4 are
joined to form, together with  the nitrogen atom bond
thereto,. a heterocyclic group, provided that only one
30 of R3 and x4 is hydroxy, alkoxy,. or substituted
alkoxy;  20 22 March 2007  [ WO 2004/028481
PCT/US2003/031433  W, W2, and W3are independently
selected from the group consisting of hydrogen,  a
phosphate, 5 a phosphonate, a monofluorophosphate,
acyl, . a sulfonate ester,  a lipid 10 an amino acid,
a carbohydrate,  a peptide, and  cholesterol;  and
pharmaceutically acceptable prodrugs and salts
thereof. 15 Preferably, at least one of R and Rt is
other than hydrogen. In another of its composition
aspects,. this invention is directed to a compound  of
formula 11: C(H)b Y2  N  B 



A. D F  WO O  R RI  W?O. W3 wherein Rand RI are
independently selected from the group  20 consisting
of: hydrogen,  alkyl, . .  substituted alkyL. alkenyl,
21 22 March 2007  WO 2004/028481 PCT/US2003/031433_
substituted alkenyl; alkynyl, and  substituted
allcynyl; Y2 is CH2, N, 0, S, SO, or S02; 5 N together
with -C(H)b and Y2 forms a heterocyclic, substituted
heterocyclic,  heteroaryl or substituted heteroaryl
group wherein each of said heterocyclic,  substituted
heterocyclic, heteroaryl or substituted heteroaryl
group is optionally fused  to form a bi- or
multi-fused ring system (preferably no more than 5
fused rings) with  one or more ring structures
selected from the group consisting of cycloatkyl, 10
cycloalkenyl, heterocyclic, aryl and heteroaryl group
which; in turn, each of such ring  structures is
optionally substituted with 1 to 4 substituents
selected from the group  consisting of hydroxyl, halo,
alkoxy, substituted alkoxy, thioalkyl, substituted
thioalkyl, aryl, heteroaryl, heterocyclic, nitro,
cyan; carboxyl, carboxyl esters, alkyl,  substituted
alkyl, alkenyl, substituted alkenyl, alkynyl,
substituted allcynyl, amino, 15 and substituted amino;
b is an integer equal to 0 or 1; A, B, D, and E are
independently selected from the group consisting of
>N, >CH, >C-CN, >C-NO2, >C-alkyl, >C-substituted
alkyl, >C-alkenyl,  



>C-substituted alkenyl, >C-al cynyl, >C-substituted
allcynyl, >C-NHCONH2, 20 >C-CONR15R16, >C-COOR15,
>C-hydroxy, >C-alkoicy, >C-amino,  >C-alkylamino,
>C-dialkylamino, >C halogen, >C-(1,3-oxazol-2-yl),
>C-(l,3-oxazol-5-yl), >C-(1,3-thiazol-2-y1),
>C-(imidazol-2-yl), >C-(2-oxo- [l,3]dithiol-4-yl),
>C-(furan-2-yl), and >C-( 2H-[l,2,3]triazol-4=y1); F
is selected from >N, >C-CN, >C-NO2, >C-alkyl,
>C-substituted  25 alkyl, >C-alkenyl, >C-substituted
alkenyl, >C-alkynyl, >C-substituted  allgmyl,
>C-NHCONH2, >C-CONR15R16, >C-COOR15, >C-alkoxy,
>C-(1,3- oxazol-2-yl), >C-(l,3-oxazol-5-yl),
>C-(l,3-thiazol-2-yl), >C-(imidazol-2-yl),
>C-(2-oxo-[1,3]dithiol 4-yl), >C-(furan 2-yl),>C-(
2H-[1,2,3]triazol-4-yl),  and >C-Y, where Y is
selected from the group consisting of hydrogen, halo,
30 hydroxy, alkylthioether, and NR3R4 where R3 and R4
are independently  selected from the group consisting
of hydrogen, hydroxy, alkyl, substituted  22 22 March
2007  WO 2004/028481.. PCT/US2003/031433  alkyl,
alkenyl, substituted alkenyl, alkynyl, substituted
alkenyl, allcoxy, substituted alkoxy, aryl,
substituted aryl, heteroaryl; substituted heteroaryl,
heterocyclic, substituted heterocyclic and where R3.
and. R4 are joined to form,  together with the
nitrogen atom bond thereto, a heterocyclic group,
provided 5 that only one of R3 and R4 are hydroxy,
alkoxy, or substituted alkoxy; R15 and R16 are
independently selected from the group consisting of
hydrogen, alkyl,  substituted alkyl,  10 cycloalkyl,
substituted cyeloalkyl,  aryl, substituted aryl,
heteroaryl,  1S substituted heteroaryl, and R15 and
R16 together with the nitrogen atom to which they are



attached may forma hetercycloalkyl,, substituted
heterocyleoalkyl,.  heteroaryl, or substituted
heteroaryl; W, W2, and W3are independently selected
from the group consisting  20 of, hydrogen,  .a
phosphate; a phosphonate, a monofluorophosphate,  25
aryl, a sulfonate ester,  a lipid, an amino acid,  a
carbohydrate,  30 a peptide, and cholesterol; 23 22
March 2007  WO 20041028481 PCTIUS2003/031433  and,
pharmaceutically acceptable salts thereof. Preferably,
at least one of R and Rt is other than hydrogen. In
still a further compound aspect, this invention is
directed to  compounds of Formula IIA: S C(H)b Y2  N
Z NN  N NY  WO. 0  R RI  OH OH 



IIA  wherein R and R1 are independently selected from
the group  consisting of hydrogen,  10 alkyl,
substituted alkyl,  alkenyl  substituted alkenyl,
alkynyl, and 15 substituted alkynyl,  provided that R
and R1 are not both hydrogen;,  Y2 is CH2, N, O, S,
SO, 00 0.2; N together with -C(H)s and Y2 forms a
heterocyclic, 'substituted heterocyclic,  heteroaryl
or substituted heteroaryl group wherein each of said
heterocyclic, 20 substituted heterocyclic, heteroaryl
or substituted heteroaryl group. is optionally fused
to form a bi- or multi-fused ring system (preferably
no more-than. 5 ,fused rings) with  one or more ring
structures selected from the group consisting of
cycloalkyl,  cycloalkenyl, heterocyclic,. aryl and
heteroaryl group which,. in turn, each of such ring,
structures is optionally substituted with 1 to 4
substituents selected. from the group 24 22 March 2007
WO 2004/028481 PCT/US2003/031433 consisting of
hydroxyl, halo, alkoxy; substituted alkoxy, tbioalkyl,
substituted  thioalkyl, aryl, heteroaryl,
heterocyclic, nitro, cyan,carboxyl, carboxyl esters,
alkyl,  substituted alkyl, alkenyl, substituted
alkenyl, alkynyl, substituted alkynyl, amino,  and
substituted amino; 5 b is an integer equal to 0 or 1;
W is selected from the group consisting of  hydrogen,
a phosphate,  aphosphonate, -.  10 acyl, 



alkyl,  a sulfonate ester,  a lipid, an amino acid,
i5 a carbohydrate,  a peptide, and  cholesterol; Y is
selected from the group consisting of Y is selected
from the group  consisting of: 20 hydrogen,  halo,
hydroxy,  alkylthioether, and -NR3R4 where R3 and R4
are independently selected from the  25 group
consisting of hydrogen, hydroxy; alkyl, substituted
alkyl, alkenyl,  substituted alkenyl, alkynyl and
substituted alkynyl,%alkoxy, substituted. ."  alkoxy,
aryl, substituted aryl, heteroaryl, substituted
heteroaryl, heterocyclic,  substituted heterocyclic
and where R3 and R4 are joined to' form, together with
the nitrogen atom bond thereto, a heterocyclic group,
provided that only one 30 of R3 and R4 is hydroxy,.
alkoxy, or substituted alkoxy;  Z is selected from the
group consisting of: 25 22 March 2007  WO 2004/028481
PCT/US2003/031433  hydrogen, halo,  hydroxy,  alkyl,
and 5 -NR3R4 where R3 and R4 are independently
selected from the group consisting of hydrogen,
hydroxy, alkyl, substituted alkyl, alkenyl,
substituted  alkenyl, alkynyl and substituted alkynyl,
alkoxy, substituted alkoxy, aryl, substituted  aryl,
heteroaryl, substituted heteroaryl, heterocyclic,
substituted heterocyclic and  



where R3 and R4 is joined to form, together with the
nitrogen atom bond thereto, a 10 heterocyclic group,
provided that only one of R3 and R4 are hydroxy,
alkoxy, or  substituted alkoxy; and pharmaceutically
acceptable salts thereof. In one preferred embodiment,
Rt4 in Formula I-IE is hydrogen and R13  is selected
from the group consisting of alkyl and hydrogen. 15 In
another preferred embodiment, R14 in Formula I-IF, is
hydrogen and  R13 is selected from the group
consisting of hydrogen, methyl, ethyl, n-propyl,  and
the like. Preferably, in the compounds of this
invention, R is hydrogen and R'  is selected from the
group consisting of methyl, vinyl, allyl, acetylenyl,
20 propargyl, trifluoromethyl and the like. In one
preferred embodiment, A is >CH, B is >N, D is >N, F is
>CH  or >C-Y and E is >N in the compounds of Formula L
In another preferred embodiment, A is >CII, B is >C-Q,
D is >N, F is  >CH or >C-Y and E is >N in the
compounds of Formula I where Q is selected  25 from
the group consisting of hydrogen, halo, cyano,
acylamido, alkyl, alkenyl, alkynyl, and heteroaryL
More preferably, Q is hydrogen, chloro, bromo,  cyan;
HZNC(O)-; methyl, ethyl, vinyl, acetylenyl and
oxazidin-2-yl.. In another Preferred embodiment A is
>N, B is >C-Q; D is >N, F is  >CH or >C-Y and E is >N
in the compounds of Formula I where Q is selected  30
from the group consisting of hydrogen, halo, cyano,
acylamido, alkyl, alkenyl  26 22 March 2007  WO
2004/028481 PCT/US2003/031433  and alkynyl. More
preferably, Q is hydrogen, chloro, bromo, cyan,
H2NC(O)-, methyl, ethyl, vinyl and acetylenyl. In a
preferred embodiment, W is hydrogen, acyl or
triphosphate in the  compounds of this invention. 5 In
the compounds of Formula I, IB, ID, lE and 11; W2 and
W3 are  preferably hydrogen oracyl. More preferably,
W2 is hydrogen or acyl and W3  is hydrogen.
Particularly preferred acyl groups are derived from
amino acid  



group such as (CH3)2CH(NH2)C(O)-, trimethylacetyl,
acetyl, and the like. In one preferred embodiment of
the compounds of Formula H and HA, N  10 together with
-C(H)b and Y2, forms a heterocyclic or substituted
heterocyclic group.  Such preferred groups are
exemplified by 2-carboxamido-pyrrolidin-l-yl,
piperidin- 1-yl, N-morpholino, N-thiomorpholino,
azetidin 1-y1,pyrrolin-l-yl, 1,2,3,4  .;
tetrahydropyridin-l-y1,1,2,3,4-tetrahydroisoquinolin-2
-yl, 1,3,4,9-tetrahydro beta- carbolin-2-yl, and the
like. 15 . Compounds included within the scope of this
invention include, for example;  those set forth below
(including pharmaceutically acceptable salts thereof):
# Structure Name  1 HN'OH
9-(2'-C-methyl-(3-D-ribofiuanosyl)-, 6- (109) / \N
hydroxylaminopurine  H <N ,N HO OH 2
9-(2'-C-methyl-(3-D-ribofurauosyl)- 6- (111)_'N
methoxylaminopurine  HO N INS HO OH 3 HN o""
9-(2'-C-inethyl-(3-D-ribofiuanosyl)- 6- (116)
propoxylaminopurine  HO OH 27 22 March 2007  WO
2004/028481 PCT/US2003/031433 4 HN OH
7-(2'-C-methyl-(3-D-ribofuranosyl)- 4-
hydroxylamino-pyrrolo[2,3- H 0 (117) en N d]pyrimidine
N  HO OH 5 HNO-1. 7-(2'-C-methyl-(3-D-ribofiuanosyl)-
4- (118) HO N 1 J methoxalaminopne 10[2,3  IpYiimidy  



Tq HO OH 6 N 1-(2'-C-methyl-(3-D-ribofuranosyl)- 4-
methoxylamino pyrazolo[3,4  (119) H KH i d]pyrimidine
0  H OH 7 HN OH 1-(2'-C-methyl-(3-D-ribofaranosyl)- 4-
hydroxylamino-pyrazolo[3,4- (120) HC KN J d]pyrimidine
-~L 0J  HO OH 8 OH 7-(2'-C-methyl-p-D-4bofuianosyl)-
5- chloro 4 hydroxylamino-pyrrolo[2,3- (123) H o N 1
IN d]pyrimidine ' k  v,oOH 9 Or HN'OH
7-(2'-C-methyl--D-ribofuranosyl)- 5- bromo-4-
hydroxylamino-pyrrolo[2,3- (124) d]pyrimidine 10 HN H
7-(2'-C-methyl-(3-D-ribofiuanosyl)- 5- methyl- 4-
hydroxylamino-pyrrolo[2,3- (125) H N L J" d]pyrmndine
O28 22 March 2007  WO 2004/028481 PCT/1JS2003/031433
11 Nc HN ~" 7 (Z'-C-methyl-j3-D- n'bofuranosYi)- 5-
(126) cyan-4- hydroxylamino pyrrolo[2,3- d]pyrimidine
J HO-~ :N HO .  



12 N O HN,OH 7-(2'-C-methyl-[i-D-n'bofuranosyl)-4-
(127) / ; hydroxylamino-pyrrolo[2,3 d]pyrimidine
5-carboxyl amide  "O-NN I N OH 13 HN OH
7-(2'-C-methyl-p-D-ribofuranosyl)-5- (128) / .N
ethyl-4- hydroxylamino-pynolo[2,3- H N d]pyrindine -1
"  HOOH 14 Sr HN 7-(2'-C-methyl-o-D-ribofiuanosyl)- 5-
(129) / I JN bromo-4- m d o lam ine ino-pyrrolo[2,3 H
OH 15 HN o, 7-(2'-C-methyl-(3-D-ribofaranosyl)- 5-
methyl-4- methoxylamino-pyrrolo[2,3- (130) N HO JN
dlpyrimidine  \~-`';,~~/ OH . 16 N HN
7-(2'-C-methyl-(i-D-ribdfuranosyl)- 5- (131) / JN
cyan-4 met oxyla epyrrolo[2,3- Hp OH 17 . . N.. o
7-(2'-C-methyl-(3-D-ribofuramasyl)-4  (132) / JN
methoxylamino-pyirolo[2,3- d)pynmidine 5-carboxyl
amide H 0  H OH 29 22 March 2007  WO 2004/028481
1'CT/US2003/031433 18 Sr HN off
1-(2'-C-methyl-(3-D-ribofuranosyl)-3- (133) .N bromo-
4- hydroxylamino-pyrazolo[3,4  



H o IN J d]pyrimidine HO OH 19 HN OH
1-(2'-C-methyl-O-D-ribofaranosyl)-3- (134) Ni .N
methyl- 4- hydroxylamino-pyrazolo[3,4  No o N
d]pyrimidine HO OH 20 NVNIN1.1,
NOH1-(2'-C-methyl-~3-D-ribofuranosyl)-3- cyano-4-
hydroxylamino-pyrazolo[3,4- (135) H N d]pyrhnidine
oTX) HO OH 21 H2N o HNO~
1-(2'-C-methyl-(3-D-ribofuranosyl) - 4-
methoxylamino-pyrazolo[3,4- (136) 0 {~/ N!~ .. JN
d]pyrimidine- 3-carboxamide H HO OH 22  9c o`
1-(2'-C-methyl-ji-D-ribofuranosyl)-3- (137) a ' `N
bromo- 4- met oxylaepyrazolo[3,4 HO-~ n N N~ ]PYn~ rvY
}o NO OH 23 o - 1-(2'-C-methyl-j3-D-ribofaranosyl)-3-
(138) HN methyl- 4- methoxylamino Ni. t J
pyrazolo[3,4-d]pyrimidine  HO-~ " iN HO ON 24
HNO11-(2'-C-methyl-(3-D-rlbofiranosyl)-3- (139) N~
cyano-4-methoxylamino-pyrazolo[3,4- H00--~~ O N
d]pyrimidine j OH 30 22 March 2007  



WO 2004/028481 PCT/US2003/031433 25N 0
1-(2'-C-methyl-(3-D-ribofuranosyl) - 4- (140)
methoxylamino pyrazolo[3,4 HO N d]pyrimidme-
3-carboxamide  O HO OH 26 HN off
9-(2'-C-methyl-(3-D-ribofuranosyl)- (226) /N + N
6-(-Sor R-)-hydroxylaminopurine  HO 0 HO \f OH 27 HN
OH 9{2'-C-methyl-5'-O-triphosphate-(3-D- 22 0\ /OH O 0
N ~~ ribofuranosyl)-6-(-Sor R+  N^~
hydroxylaminopurine  ( ~ N HO OH OH HO OH 28 HN OH
7-((i-D-ribofuranosyl)-4-.  (228) / ~N hydroxylami
o-pyrrolo[2,3- HO N i , d]pyrimrdme -f\V 0JJ N HO OH
29 HO~NH 7-(2'-C-methyl-j3-D ribofuranosyl) 4 (229)
hydroxylamino-5-ethynyl-pyrrolo[2,3- d]pyrinvdine  N
Hd  30 Ho~NH 7-(2'-C-methyl-p-D-ribofimmosyl)-4- (230)
hydroxylamino-5-ethenyl-pyrrolo[2,3 d]pyiim dine  N N
O  H0OH  



HO 31 22 March 2007  WO 2004/028481 PCTILJS2003/031433
31 O 7-(2'-C-methyl-(3-D-ribofuranosyl)-4- (231) OWN -
hydroxylamino-5-(1,3-oxazol-5-yl)-
pyrrolo[2,3-d]pyrimidine  OO O  42 HN OH
6-hydroxylamino-9-(2'-C-methyl-3',5- o N diphosphite-p
D ribofuranosyl)purine  OH NON Nd 0 O OH  H' OH
Structure Name  o N N
9{2'-C-methyl-[i-D-ribofuranosyl)- 6 - (2~ NO N. N
[2-aminocarbonyl-(pyrrolidine-l-yl)]- patine HO OH HN
33 N 9-(2'-C-methyl- -D-ribofuranosyl)- 6- 33 'N
(1,3,4,9-tetrahydro-beta-carbolin 2- (33) Ho N NJ
yl)punne HO OH N  34 <N I ) N
9-(2'-C-methyl-(3-D-ribofr anosyl)- 6- (57) Ho o N N
(piperidin-1-yl)purine HO OH 32 22 March 2007  



WO 2004/028481 PCT/US2003/031433  0 N Nh12 NN
9-(2'-C-trifluoromethyl-fi-D- 35 ~ (64) HO -]O N I N`i
riibofuranosyl)-6-[2-aminocarbonyl-
(pyrrolidine-1-Yl)]-patine  3 HO OH N NHZ 36 <N I L N
9-(2'-C-ethenyl-(3-D-ribofaranosyl)-6- (70) Ho O N NJ
[2-aminocarbonyl-(pyrrolidine-1-y1)]- pie  HO OH
INZENH, 1  N 37 C'N I ,N
9-(2'-C-ethynyl-(3-D-ribofuranosyl)-6- (76) HO o` IN
N'i [2-aminocarbonyl-(pyrrolidin(-1-y1)]- y ...patine
HO OH '.. 38 9-(2'-C-methyl- (3 -D-ribofuranosyl)- 6-
(107) N 1 \ N (azetidin-1-yl)purine HOI-O  HO OH 39
9-(2'-C-methyl- (3 -D-ribofuranosyl)- 6- (108) H I 'N
(pyrrolidin-1-Y1)pu' ne ~o J  HO/ `OH 40
9-(2'-C-methyl- 0 -D-ribofuranosyl)- 6- (113)
(3,6-dihydro-2H pyridin-1-yl)purine  HO-- PJN N JN  33



22 March 2007  WO 2004/028481 PCT/US2003/031433  rP 41
i 9-(2'-C-methyl- -D-ribofurauosyl)- 6- (114) 5
(3,4dihydro-lH-isoquinolin-2 yl)purine  JJJ Ho j  N_
H OHHH`ttIJJJ This invention is also directed to
pharmaceutical compositions  comprising a
pharmaceutically acceptable diluent and .a
therapeutically 5 effective amount of a compound of
this invention or mixtures of one or more  of such
compounds. This invention is still further directed to
methods for treating HCV in  mammals which methods
comprise administering to a mammal diagnosed  with HCV
or at risk of developing HCV a pharmaceutical
composition . 10 comprising a pharmaceutically
acceptable diluent and a therapeutically.  effective
amount of a compound of this invention or mixtures of
one or more  of such compounds:: DETAILED DESCRIPTION
OF THE INVENTION .  15 The invention is directed to
compounds, compositions and methods  for treating
hepatitis C viral infections. However, prior to
describing this  invention in detail, the following
terms will first be defined: 20 Definitions As used
herein, "alkyl" refers to alkyl groups having from 1
to 5 carbon atoms  and more preferably 1 to 3 carbon
atoms. This term is exemplified by groups such as
methyl, ethyl, n-propyl, iso-propyl, n -butyl,
t-butyl, n-pentyl and the like. "Substituted alkyl"
refers to an alkyl group having from 1 to 3, and
preferably  25 1 to 2, substituents selected from the
group consisting of alkoxy, substituted alkoxy  34 22
March 2007  



WO 2004/028481 PCT/1TS2003l031433 acyl, acylamino,
acyloxy, amino, substituted amino, aminoacyl, aryl,
substituted aryl,  aryloxy, substituted aryloxy,
cyano, halogen, hydroxyl, nitro, carboxyl, carboxyl
esters, cycloalkyl, substituted cycloalkyl,
heteroaryl, substituted heteroaryl,  heterocyclic, and
substituted heterocyclic. 5 "Alkoxy" refers to the
group "alkyl-0-" which includes, by way of example,
methoxy, ethoxy, n-propoxy, iso-propoxy, n-butoxy,
t-butoxy, sec-butoxy, npentoxy  and the like.
"Substituted alkoxy" refers to the group "substituted
alkyl-O-"; "Acyl" refers to the groups H-C(O)-,
alkyl-C(O)-, substituted alkyl-C(O)-,  10
allyenyl-C(O)-, substituted alkenyl-C(O)-,
alkynyl-C(O)-, substituted alkynyl-C(O)-
cycloalkyl-C(O)-, substituted cycloalkyl-C(O)-,
aryl-C(O) -, substituted aryl-C(O)-,
heteroaryl-C(O)-, substituted heteroaryl-C(O),
heterocyclic-C(O)-, and substituted
heterocyclic-C(O)- wherein alkyl, substituted alkyl,
alkenyl, substituted alkenyl;  alkynyl, substituted
alkynyl, cycloalkyl, substituted cycloalkyl, aryl,
substituted aryl, 15 heteroaryl, substituted
heteroaryl, heterocyclic and substituted heterocyclic.
are as  defined herein "Acylamino" refers to the group
-C(O)NRR where each R is independently  selected from
the group consisting of hydrogen, alkyl, substituted
alkyl, alkenyl, .  substituted alkenyl, alkynyl,
substituted alkynyl, aryl, substituted aryl,
cycloalkyl, 20. substituted cycloalkyl; heteroaryl,
substituted heteroaryl, heterocyclic, substituted
heterocyclic and where each R is joined to form
together with the nitrogen atom a  heterocyclic or
substituted heterocyclic ring wherein alkyl,
substituted alkyl, alkenyl,  substituted alkenyl,
alkynyl, substituted alkynyl, cycloalkyl, substituted
cycloalkyl,  aryl, substituted aryl, heteroaryl,
substituted heteroaryl, heterocyclic and substituted
25 heterocyclic are as defined herein. "Acyloxy"
refers to the groups alkyl-C(O)O-, substituted
alkyl-C(O)Q,  alkenyl-C(O)O-, substituted
alkenyl-C(O)O-, alkynyl-C(O)O-, substituted alkynyl-
C(O)O-, aryl-C(O)O-, substituted aryl-C(O)O-,
cycloalkyl-C(O)O-, substituted  eycloalkyl-C(0)0-,
heteroaryl-C(O)O-, substituted heteroaryl-C(O)O-,
heterocyclic 30 C(O)O-, and substituted
heterocyclic-C(O)O- wherein alkyl, substituted alkyl,
alkenyl, substituted alkenyl, alkynyl, substituted
alkynyl, cycloalkyl, substituted  



35 22 March 2007  WO 2004/028481 PCT/US2003/031333
cycloalkyl, aryl, substituted aryl, heteroaryl;
substituted heteroaryl, heterocyclic and  substituted
heterocyclic are as defined herein. "Alkenyl" refers
to alkenyl group preferably having from 2 to 6 carbon
atoms  and more preferably 2 to 4 carbon atoms and
having at least 1 and preferably from 5 1-2 sites of
alkenyl unsaturation. Such groups are exemplified by
vinyl, allyl, but-3- en- I -yl, and the like.
"Substituted alkenyl" refers to alkenyl groups having
from I to 3 substituents,  and preferably 1 to 2
substituents, selected from the group consisting of
alkoxy,  substituted alkoxy, acyl, acylamino, acyloxy,
amino, substituted amino, aminoacyl, 10 aryl,
substituted aryl, aryloxy, substituted aryloxy, cyano,
halogen, hydroxyl, nitro,  carboxyl, carboxyl esters,
cycloalkyl, substituted cycloalkyl, heteroaryl,
substituted  heteroaryl, heterocyclic, and substituted
heterocyclic with the proviso that any  hydroxyl
substitution is not attached to a vinyl (unsaturated)
carbon atom. "Alkynyl" refers to alkynyl group
preferably having from 2 to 6 carbon atoms  15 and
more preferably 2 to 3 carbon atoms and having at
least 1 and preferably from 1- 2 sites of alkynyl
unsaturation. "Substituted alkynyl" refers to alkynyl
groups having from t to 3 substituents,  and
preferably 1 to 2 substituents, selected from the
group consisting of alkoxy,  substituted alkoxy; acyl,
acylamino, acyloxy, amino, substituted amino,
aminoacyl, 20 aryl, substituted aryl; aryloxy;
substituted aryloxy, cyan; halogen, hydroxyl, nitro,
carboxyl,'carboxylesters, cycloalkyl, substituted
cycloalkyl, heteroaryl, substituted  'heteioaryl,
heterocyclic, and substituted heterocyclic. "Amino"
refers to the group -NH2. "Substituted amino" refers
to the group NRR" where R' and Ware 25 independently
selected from the group consisting of hydrogen, alkyl,
substituted  alkyl, alkenyl, substituted alkenyl,
alkynyl, substituted alkynyl, aryl, substituted aryl,
cycloalkyl, substituted cycloalkyl, heteroaryl;
substituted heteroaryl, heterocyclic,  substituted
heterocyclic and where R' and R" are joined, together
with the nitrogen  bound thereto to form a
heterocyclic or substituted hetemcylic group provided
that R' 



30 and It" are both not hydrogen.. When R' is hydrogen
and R" is alkyl, the substituted  36 22 March 2007  WO
2004/028481 PCT/US2003/031433 amino group is sometimes
referred to herein as alkylamino. When R'. and R" are
alkyl, the substituted amino group is sometimes
referred to herein. as. dialkylamino.  "Aminoacyl"
refers to the groups -NRC(O)alkyl, -NRC(O)substituted
alkyl,  -NRC(O)cycloalkyl, NRC(O)substituted
cycloalkyl, -NRC(O)alkenyl, 5 NRC(O)substituted
alkenyl, NRC(O)alkynyl, =NRC(O)substituted alkynyl,
NRC(O)aryl, -NRC(O)substituted aryl,
-NRC(O)heteroaryl, -NRC(O)substituted  heteroaryl,
-NRC(O)heterocyclic, and -NRC(O)substituted
heterocyclic where R is  hydrogen or alkyl and wherein
alkyl, substituted alkyl, alkenyl, substituted
alkenyl,  alkynyl, substituted alkynyl, cycloalkyl,
substituted cycloalkyl, aryl, substituted. aryl, 10
heteroaryl, substituted heteroaryl, heterocyclic and
substituted. heterocyclic are as  defined herein.
"Aryl" or "Ar" refers to a monoyalent aromatic
carbocyclic group of from 6 to  :_14 carbon atoms
having a single ring (e.g., phenyl) or multiple
condensedxrings.(e.g.,  naphthyl or anthryl) which
condensed rings may or may not be aromatic (e.g., 2 15
benzoxazolinone, 2H-1,4 benzoxazin-3(4H), one-7-yl,
and the like) provided that the  point of attachment
is at an aromatic carbon atom. Preferred aryls include
phenyl and  naphthyl. "Substituted aryl" refers to
aryl groups which are substituted with from 1 to 3
substituents, and preferably I to 2 substituents,
selected from the group consisting of  20 hydroxy,
acyl, acylasnino, acyloxy, alkyl; substituted alkyl,
alkoxy,: substituted... alkoxy, alkenyl, substituted.
alkenyl, alkynyl, substituted alkynyl, amino;
substituted  amino, aminoacyl, aryl, substituted aryl,
aryloxy, substituted aryloxy, cycloalkoxy,
substituted cycloalkoxy; carboxyl, carboxyl esters,
cyan, thiol, tbioalkyl, substituted  thioalkyl,
thioaryl, sub stitatedthioaryl, thioheteroaryl,
substituted thiohetemaryl, 25 thiocycloalkyl,
substituted thiocycloalkyl, t ioheterocyclic,
substituted  tbioheterocyclic, cycloalkyl, substituted
cycloalkyl, halo; nitro, heteroaryl, substituted
heteroaryl, heterocyclic, substituted heterocyclic,
heteroaryloxy,. substituted  heteroaryloxy,
heterocyclyloxy, and substituted heterocyclyloxy... ..
.. 



"Aryloxy" refers to the group aryl-O- that includes,
by way of example, :  30 phenoxy, naphthoxy, and the
like: "Substituted aryloxy" refers to substituted
aryl-O- groups.  37 22 March 2007  WO 2004/028481
PCT/US2003/031433  "Aryloxyaryl" refers to the group
-aryl-O-aryl. "Substituted aryloxyaryl" refers to
aryloxyaryl groups substituted with.  from 1 to 3
substituents on either or both aryl rings as defined
above for substituted  aryl. 5 "Carboxyl" refers to
-COOH or salts therof. "Carboxyl esters" refers to the
groups -C(O)O-alkyl, --C(O)O-substituted  alkyl,
-C(O)Oaryl, and-C(O)O-substituted aryl wherein alkyl,
substituted alkyl, aryl  and substituted aryl are as
defined herein. "Cycloalkyl" refers to cyclic alkyl
groups of from 3 to 10 carbon atoms  10 having single
or multiple cyclic rings including, by way of example,
adamantyl,  cyclopropyl, cyclobutyl, cyclopentyl,
cyclooctyl and the like. "Cycloalkenyl" refers to
cyclic alkenyl groups of from 4 to 10 carbon atoms
having single or multiple cyclic rings and further
having at least 1 and preferably  from l to 2 internal
sites of ethylenic or vinyl (>C=C<) unsaturation. 15
"Substituted cycloalkyl" and "substituted
cycloalkenyl" refers to an cycloalkyl  or cycloalkenyl
group, having from 1 to 5 substituents selected from
the group  consisting of oxo (=O), thioxo (=S),
alkoxy, substituted aikoxy, acyl, acylamino,  acyloxy,
amino, substituted amino, aminoacyl, aryl, substituted
aryl, aryloxy,  substituted aryloxy, cyano, halogen,
hydroxyl, nitro, carboxyl, carboxyl esters, 20
cycloalkyl, substituted cycloalkyl; heteroaryl,
substituted.heteroaryl, heterocyclic, and  substituted
heterocyclic. "Cyeloalkoxy" refers to -0-cycloalkyl
groups. "Substituted cycloalkoxy" refers to
-0-substituted cycloalkyl groups. "Halo" or "halogen"
refers to fluoro, chloro, bromo and dodo, and
preferably is  25 f luoro or chloro. "Heteroaryl"
refers to an aromatic group of from i to 10 carbon
atoms and 1  



to 4 heteroatoms selected from the group consisting.of
oxygen, nitrogen and sulfur  within the ring. Such
heteroaryl groups can have a single ring (e.g.,
pyridyl orfuryl)  or multiple condensed rings (e.g.,
indolizinyl or benzothienyl) wherein the condensed 30
rings may or may not be aromatic and/or contain
aheteroatom provided that the point:  38 22 March 2007
WO 2004/028481 PC1/US20031031433  Preferred of
attachment is through an atom of the aromatic
heteroaryl group.  heteroaryls include pyridyl,
pyrrolyl, indolyl, thiophenyl, and fiuyL "Substituted
heteroaryl" refers to heteroaryl. groups that are
substituted with  from 1 to 3 substituents selected
from the same group of substituents defined for. 5
substituted aryl. "Heteroaryloxy" refers to the group
-O-heteroaryl and "substituted  heteroaryloxy" refers
to the group -0-substituted heteroaryL "Heterocycle"
or "heterocyclic" or "heterocycloalkyl" refers to a
saturated or  unsaturated group having a single ring
or multiple condensed rings, from 1 to 10 10 carbon
atoms and from 1 to 4 hetero atoms selected from the
group consisting of  nitrogen, sulfur or oxygen within
the ring wherein, in fused ring systems, one or more
the rings can be cycloalkyl, aryl or heteroaryl
provided that the point of attachment is  -through the
heterocyclic ring. "Substituted heterocyclic" or
"substituted heterocycloalkyP' refers to 15
heterocycle groups that are substituted with from 1 to
3 ,of the same substituents as  defined for
substituted cycloalkyl. Examples of heterocycles and
heteroarylsinclude, but are not limited to,
azetidine, pyrrole, imidazole, pyrazole, pyridine,
pyrazine; pyrimidine; pyridazine,  indolizine,
isoindole, indole, dihydroindole, indazole,
purine,.quinoiizine". 20 isdquinoline; quinoline,
phthalazine, naphthylpyridine; quinoxaline,
quinazoline,  cinnoline, pteridine, carbazole,
carboline, phenanthridine, acridine;:phenanthroline,
isothiazole, phenazine, isoxazole, phenoxazine,
phenothiazine, imidazolidine,  imidazoline,
piperidine, piperazine,.indoline;.phthalimide;
1,2,3,4-tetrahydro- isoquinoline,
4,5,6,7-tetrahydrobenzo[b]thiophene,,thiazole,
thiazolidine, thiophene, 



25 benzo[b]thiophene, morpholinyl, tbiomorpholinyl
(also referred to as  thiamorpholinyl), piperidinyl,
pyrrolidine, tetrahydrofuranyl, and the like.. ' .
"Heterocyclyloxy" refers to the group -O-heterocyolie
and "substituted  heterocyclyloxy" refers to the group
-0-substituted heterocyclic: Phosphate" refers to the
groups--OP(O)(OH)2 (monophosphate);. 30
OP(O)(OH)OP(O)(011)2 (diphosphate) and
-OP(O)(OH)OP(O)(OH)OP(O)(OH)2  (triphosphate) or salts
thereof including partial salts thereof. 39 22 March
2007  WO 20041028481 PCT/US2003/031433 "Phosphonate"
refers to the groups -OP(O)(R)(OH) or -OP(O)(R)(OR) or
salts thereof including partial salts thereof wherein
each R is independently selected  from hydrogen,
alkyl, substituted alkyl, carboxylic acid, and
carboxyl ester. "Suifonate ester" refers to the groups
-SO2OR where R is selected from the  5 group
consisting of alkyl, substituted alkyl, alkenyl,
substituted alkenyl, aryl;  substituted aryl,
heteroaryl, substituted heteroaryl, heterocyclic and.
substituted  heterocyclic. "Thiol" refers to the group
-SH. "Thioalkyl" or "alkylthioether" or "tbioalkoxy"
refers to the group -S-alkyl.  10 "Substituted
thioalkyl" or "substituted alkylthioether" or
"substituted  thioalkoxy" refers to the group
-S-substituted alkyl. "Thiocycloalkyl" refers to the
groups -S-cycloalkyl and"substituted  thiocycloalkyl"
refers to the group -S-substituted eycloalkyl.
"Thioaryl" refers to the group -S-aryl and
"substituted tbioaryl" refers to the  15 group
-S-substituted aryl. "Thioheteroaryl" refers to the
group -S-heteroaryl and "substituted  thioheteroaryl"
refers to the group -S-substituted heteroaryl.
"Thioheterocyclic" refers to the group -S-heterocyclic
and "substituted thioheterocyclic" refers to the group
-S-substituted heterocyclic. 20 The terra "amino acid"
refers to a-amino acids of the formula w
H2NCH(R')000H where R7 is hydrogen, alkyl, substituted
alkyl or aryl.. Preferably, 



the a-amino acid is one of the twenty naturally
occurring L amino acids. The term "carbohydrate"
refers to oligosaccharides comprising from 2 to  20
saccharine units., Tlie particular saccharide units
employed are not critical 25 and include, byway of
example; all natural and synthetic derivatives of
glucose,  galactose, N acetylglucosamine,
N-acetylgalactosamine, fucose, sialic acid, and the
like. In addition to being in their pyranose form, all
saccharide units described herein  are in their D form
except for fucose which is in its L form. The term
"lipid"-is anaart recognized term defined, for
example, by Lelminger,  30 Biocheinistryy, 1970, at
pages 189 et seq. which is incorporated. herein by
reference in  its entirety. 40 22 March 2007  WO
2004/028481 1'CT/U52003/031433 The term "peptide"
refers to polymers of a-amino acids comprising from
about 2 to about 20 amino acid units, preferably from
about 2 to about 10, more  preferably from about 2 to
about 5. The term "stablilized phosphate
prodrug".refers to mono-, di--and  5 tri-phosphate
groups having one or more of the hydroxyl groups
pendent,  thereto converted to an alkoxy, a
substituted alkoxy group, an aryloxy or a  substituted
aryloxy group. The term "pharmaceutically acceptable
prodrugs"-refers to art  recognized modifications to
one or more functional groups which functional  10
groups are metabolized in vivo to provide a compound
of this invention or an active metabolite thereof.
Such functional groups are well known in the  art
including acyl groups for hydroxyl and/or amino
substitution, esters of  mono-, di- and tri-phosphates
wherein one or more of the pendent hydroxyl  groups
have been converted to an alkoxy, a substituted
alkoxy, au aryloxy  15 or a substituted aryloxy group,
and the like. "Pharmaceutically acceptable salt"
refers to pharmaceutically  acceptable salts of a
compound, which salts. are derived from a variety of
organic and inorganic counter ions well known in the
art and--include, by way of example only, sodium,
potassium, calcium, magnesium; ammonium,. .  



20 tetraalkylammonium, and the like; andwhen the
molecule contains a basic .  functionality, salts of
organic or inorganic acids, such as hydrochloride"
hydrobron ide, tartrate, mesylate, acetate, maleate,
oxalate and the like. It is understood that in all
substituted groups defined above,  polymers-arrived
atby defining substituents with. further
substituents.to  25 themselves. (e.g.,
substituted-aryl having a substituted aryl group as a
substituent which is itself substituted with a
substituted aryl group, etc.) are  not intended for
inclusion herein.: In such cases, the maximum number
of  such substituents is three. That is to say that
each of the above definitions is - constrainedby a
limitation that, for example, substituted aryl groups
are 30 limted-to -substituted aryl-(substituted
aryl)-substituted aryl. .  41 22 March 2007  WO
2004/028481 PCT/US2003/031433  Similarly, it is
understood that the above definitions are not intended
to include impermissible substitution patterns (e.g.,
methyl substituted with  5 fluoro groups or a hydroxyl
group alpha to ethenylic or acetylenic  unsaturation).
Such impermissible substitution patterns are well
known to  5 the skilled artisan. General Synthetic
Methods The compounds of this invention may be
prepared by various methods known  in the art of
organic chemistry in general and nucleoside and
nucleotide analogue 10 synthesis in particular. The
starting materials for the syntheses are either
readily  available from commercial sources or are
known or may be prepared by techniques  known in the
art. General reviews of the preparation of nucleoside,
and. nucleotide  analogues are included1) Michelson
A.M "The Chemistry ofNucleosides and  Nucleotides,"
Academic Press; New York, 1963; 2) Goodman L. "Basic
Principles in 15 Nucleic Acid Chemistry," Academic
Press, New York, 1974, vol. 1, Ch. 2; and 3)
"Synthetic Procedures in Nucleic Acid Chemistry,".Eds.
Zorbach W. & Tipson R.,  Wiley, New York, 1973,* vol.
1 & 2. The synthesis of the compounds of this
invention generally follows either a  convergent or
linear synthetic pathway as described below. 



20 The strategies available for synthesis of compounds
of this,invention include  for example: General
Synthesis oft' C-BranchedNucleosides  2'-C Branched
ribonucleosides of Formula N:  N N per  R1 1P W ...
25 Iv 42 22 March 2007  WO 2004/028481
PCT/1JS20031031433 where Ri, R13, R14, W, W2, W3, A,
B, D,.E and ,F are. as. defined. above, can be
prepared by one of the following general methods.
Convergent approach: Glycosylation of Nucleobase with
Appropriately Modified  5 Sugar The key starting
material of this process is an appropriately
substituted sugar  with 2'-OH and 2'-H with the
appropriate leaving group, for example, an acyl group
or a chloro, bromo, fluoro or iodo group. The sugar
can be purchased or can be  prepared by any known
means including standard epimerization, substitution,
10 oxidation and/or reduction techniques. For example,
commercially, available 1,3,5-
tri-0-benzoyl-a-D-ribofuranose (Pfanstiel
Laboratories, Inc.) can be used. The  substituted
sugar can then be oxidized.with the appropriate
oxidizing agent in a,  compatible solvent at a
suitable temperature to yield the 2'-modified sugar.
Possible  oxidizing agents are, for example,
Dess-Martin periodine reagent, Ac20+DCC in I5 DMSO,
Swern oxidation:(DMS0, oxalyl chloride,
triethylamine), Jones reagent (a  mixture of chromic
acid and sulfuric acid), Collins's reagent (dipyridine
Cr(VI)  oxide, Corey's reagent (pyridinium
chlorochromate); pyridinium dichromate; acid
dichromate, potassium permanganate, Mn02, ruthenium
tetraoxide, phase transfer  catalysts such as chromic
acid or permanganate supported. on a polymer,
C12-pyridine, .20 ' Hi02-ammonium molybdate,
NaBrO2-CAN, NaOCI in HOAc, copper chromite,  copper
oxide, Raney nickel, palladium acetate,
Meerwin-Pondorf-Verley reagent  



(aluminum t-butoxide with another ketone) and
N-bromosuccinimide. Coupling of an organometallic
carbon nucleophile, such as a Grignard  reagent, an
organolithium, lithium dialkylcopper or Rl-SiMe3 in
TBAF with the  25 ketone with the appropriate
non-protic solvent at a suitable temperature, yields
the 2'-alkylated sugar. For example, R'MgBr/TiC14 or
R'MgBr/CeCl3 can be used as  described in Wolfe et al.
1997. J Org. Chem 62: 1754-1759 (where RI is as
defined  herein). The alkylated sugar can be
optionally protected with a suitable protecting
group, preferably with an acyl, substituted alkyl or
silyl group, by methods well 30 known to those skilled
in the art, as taught by Greene. et aL Protective
Groups in  Organic Synthesis, John Wiley and Sons,
Second Edition, 1991. 43 22 March 2007  WO 2004/028481
PCT/US2003/031433 The optionally protected sugar can
then be coupled to the purine base by  methods well
known to those skilled in the art, as taught by
Townsend Chemistry of  Nucleosides and Nucleotides,
Plenum Press, 1994.. For example, an acylated sugar
can be coupled to a silylated base with a Lewis acid,
such as tin tetrachloride, 5 titanium tetrachloride or
trimethylsilyltriflate in the appropriate solvent at a
suitable  temperature. Alternatively, a halo-sugar can
be coupled to a silylated base with the  presence of
trimethylsilyltriflate. In addition to the above, the
2'- and 3'-C-substituted sugars used in the  synthetic
methods described herein are well known in the at and
are described, for  10 example, by Sommadossi, et al?
and by Carrel, et al.6 both of which are incorporated
. herein by reference in their entirety Scheme 1 below
describes the alternative synthesis of a protected
sugar that is  useful for coupling to the bases
described herein. 15 Scheme 1: Alternative Sugar
Synthesis and Coupling  HO- Ph--\ Ph--\  O0 O  HO O-
PhvO O- Ph. O OH  



a 6 Ph--\ R Phi Ph--\  O-- O O OR O-~ O  1-.Y XO PhvO
6,Ph Phu0-(((OH Phv f d  e Formation of sugar a in
Scheme 1, above, is accomplished as described by
Mandal, S.B., et al., Synth. Commun., 1993, 9, page
1239, starting from commercial  20 D-ribose.
Protection of the hydroxyl groups to form sugar b is
described in Witty, DR, et al., Tet. Lett., 1990, 31,
page 4787. Sugar c and d are prepared using the
method of Ming, 1. et al., Carbohydr. Res., 2001, 330,
page 165, and methods  described herein. R, in sugar e
can be hydrogen, alkyl, substituted alkyl, alkenyl, 44
22 March 2007  WO 2004/028481. PCT/US2003/031433
substituted alkenyl alkynyl, and substituted alkynyl.
Particularly preferred R groups  are methyl,
trifluoromethyl, alkenyl and alkynyl. Sugar e is
prepared by using a  modification of the Grignard
reaction witim RMgBr or, other appropriate
organometallic as described herein (with no
titanium/cerium needed). Finally the 5 halogenated
sugar used in the subsequent coupling reaction is
prepared using the  same protection method as used in
to make sugar b above. The halogenation is  described
in Seela.7 Subsequently, any of the described
nucleosides can be deprotected by  methods well known
to those skilled in the art, as taught by Greene et
al. Protective  10 Groups in Organic Synthesis, Jon
Wiley and Sons, Second Edition, 1991. Yet another
alternative approach to making protected sugars useful
for  coupling to heterocyclic bases is detailed in
Scheme 2. below. The. details for this  synthesis can
be found in Example 32. 15 45 22 March 2007  



WO 20041028481 PCTIUS20031031433  SCHEME2 OH O 3  0 0
OH OH OH OH q \..... / 1 2 ~ I  Cl o / o  -7V 0  rz, o
OH a  :?1 p~ 7 3 22 March 2007  WO 2004/028481
PCT/US2003/031433  Linear Approach: Modification of a
pre formed nucleoside . The key starting material for
this process is an appropriately substituted
nucleoside with a 2'-OH and 2'-H. The nucleoside can
be purchased or can be  prepared by any known means
including standard coupling techniques. The 5
nucleoside can be optionally protected with suitable
protecting groups, preferably  with acyl, substituted
alkyl or silyl groups, by methods well known to those
skilled in  the art, as taught by Greene et at
Protective Groups in Organic Synthesis, John  Wiley
and Sons, Second Edition, 1991. The appropriately
protected nucleoside can then be oxidized with the 10
appropriate oxidizing agent in a compatible solvent at
a suitable temperature to yield  the 2'-modified
sugar. Possible oxidizing agents are, for example,
Dess-Martin  periodine reagent, Ac20+ DCC in DMSO,
Swern oxidation (DMSO, oxalyl chloride,
triethylamine), Jones reagent (a mixture of chromic
acid and sulfuric acid), Collins's  reagent
(dipyridine Cr(VI) oxide, Corey's reagent (pyridinium
chlorochromate), 15 pyridinium dichromate, acid
dichromate, potassium permanganate, Mn02 ruthenium  



tetroxide, phase transfer catalysts such as chromic
acid or permanganate supported on  a polymer,
C12-pyridine, H202-ammonium molybdate, NaBrO2-CAN,
NaOC1 in  HOAc, copper chromite, copper oxide, Raney
nickel, palladium acetate, Meerwin- Pondorf-Verley
reagent (aluminum t-butoxide with another ketone) and
N-. 20 bromosuccinimide. - Coupling of an
organometallic carbon nucleophile, such as a
-Grignard reagent, an organolithium, lithium
dialkylcopper or Rl-SiMe3 in TBAF with  the ketone
with the appropriate non-protic solvent at a suitable
temperature, yields the  appropriate substituted
nucleoside. Subsequently, the nucleoside can be
deprotected by methods well known to  25 those skilled
in the art, as taught by Greene et at Protective
Groups in Organic  Synthesis, John Wiley and Sons,
Second Edition, 1991. In one embodiment of the
invention, the L-enantiomers are preferred.  However,
D-enantiomers are also useful herein. The
L-enantiomers can be  corresponding to the compounds
of the invention can be prepared following the same 30
foregoing general methods, beginning with the
corresponding U-sugar or nucleoside  L,-enantiomer as
starting material. In a particular embodiment, the
2'-C-branched  47 22 March 2007  WO 2004/028481
PCT/US20031031433 ribonucleoside'is desired: In
another embodiment, the 3'-C-branched ribonucleoside
is desired General Synthesis of Heterocyclic Bases  5
Bases of formula V: Z  p!  M V  where A, B, D, E, and
F are as described above, Z is halo and M is hydrogen
or an  alkali metal such as lithium are well known in
the art and/or can be obtained  commercially. See, for
example, Carroll, et at, Inteniational Patent
Application 10 Publication No. WO 02/057425 which
application is incorporated by reference herein  in
its entirety. In addition, the preparation of
heterocyclic bases is reviewed by G.  



Shaw in "Comprehensive Heterocyclic Chemistry,"
Pergamon Press, Vol. 5, chapter  4.09,p. 449 and
"Comprehensive Heterocyclic Chemistry H' Pergamon
Press, Vol.  7, chapter 7.11, p. 397. '15 For example,
the appropriate heterocyclic base of Formula V may be
prepared  from the heterocyclic base wherein the 2 or
8 position of the heterocyclic base is  substituted
with a suitable leaving group. such as halogen or
sulphonate. Such  heterocyclic base precursors bearing
leaving groups are available commercially, e.g.
6-ebloropurine (Aldrich Chemical Company),
2,6-dichloropurine (Aldrich Chemical 20 Company),
2-chloro-6-aminopurine (Aldrich Chemical Company),
8-bromoadenine  (Sigma-Aldrich Company Limited) or
obtained by procedures known in the art. For  example
2- and 6-cbloro substituted purines can be prepared by
chlorination of the  corresponding 2 and
6-hydroxypurines respectively by the use of
chlorinating agents  such as phosphorus oxychloride
(Bakimi et al. Indian J Chem., Sect B 1984, 23, 25
1286; LaMontagne et al. J. Heterocyci Chem. 1983, 20,
295) while introduction of a  bromine into the
8-position of purines can be accomplished by direct
bromination  using brominating agents such as, for
example, bromine (Mano et al, Chem Pharm 48 22 March
2007  WO 20041028481 PCTIUS2003/031433 Bull 1983, 31,
3454) or N bromosuccinimide (Kelley at al. Heterocycl.
Client. 1990,  27, 1505). The purines where the
6-substituent is hydroxylamino, alkoxylamino may  be
prepared by treatment of the corresponding
6-halopurine with the appropriate  hydroxylamines and
alkoxylamines, (for example, Chae et.al. JMed Chem,
1994, 37, 5 342; Niebch and Schneider, Z. Natuiforsch.
B.Anorg. Client. Org. Chem. Biochem.  Biophys. Biol.
1972, 27, 675; LaMontagne et al., Heterocycl Client
1983; 20, 295;  Estep et al JMed Client 1995, 38,
2582). Similarly, 2-substituted purines can be
prepared from the corresponding 2-halopurine, for
example, purines where the 2- substituent is alkoxy,
aryloxy, SH, alkythio, arylthio or NR3R4 can be
prepared from 10 the corresponding 2-halopurine by
treatment with alkoxides, thiols or amines (e.g.
Barlin and Fenn, Aust JClient, 1983, 36, 633; Nugiel
et al., JOrg Client, 1997, 62,  201). Similarly,
8-substituted purines can be prepared from the
corresponding 8- halopurines. For example purines
where the 8-substituent. is alkoxy, aryloxy, SH,  



alkythio, arylthio or NR3R4 can be prepared by
treatment of the corresponding 8- 15 bromopurine, with
the appropriate alkoxides, thiols or amines (Xing et
al, Tetrahedron Lett,1990, 31, 5849; Mano et at
Client, Pharnz Bull 1983, 31, 3454).  In some cases
where the 6-substituent is a nitrogen containing
heteroaryl or  heterocyclic group linked through the
nitrogen atom attached to the purine ring which  maybe
prepared from the 6-aminopurine by reaction with a
dicarbonyl compound or 20 a.reactive derivative of
this such as an acetal. For example,
6-(1H-pyrrol-l-yl)-lH- purine can be prepared from a
6-aminopurine by reaction with 2,5-.
dimethoxytetrahydrofuran as described by Estep et al
JMed Clzern 1995,38, 2582.  General Synthesis of
N6-substituted adenine and N4-substituted cytosine. 25
Synthesis of 6-hydroxamino or alkoxyamino-substituted
purines is shown in  Scheme 3. Synthesis of
9-(2'-C-methyl-o-D-n'bofuranosyl)-6-methylthio-purine
49,  is performed as described by R. Harry-O'kuru, 1.
Smith, and M. Wolf J. Org Chem.  1997,.62,1754-1759,.
Methylthio purine is oxidized to
methylsulfonyl-purine, 51, 30 using the procedure
described by Y-Z. Xu Tetrahedron,
1996,'52,10731-'10750; Y-Z.  Xu, Q. Zheng, and P.
Swann Nucleosides Nucleotides 1995, 14,929-934. For 49
22 March 2007  WO 2004/028481 PCT/US2003/031433
substitution of methylsulfonyl for hydroxylamino or
alkoxyamino, protocols similar  to the protocol
reported for deoxynucleosides by P.Srivastava,
G.Revankar,  R.Robins, and R.Rousseau J. Med. Chain,
1981, 24,393-398, can be used and  provide for the
N-hydmxy or N-alkoxy derivative, 52, where R13 is as
described 5 above. Bromination of purine nucleosides
can be performed as described by  LGerster et at. J.
Org. Chem. 1968, 33, 1070-1073. Scheme 3 9 Ra  S -S=O
HN  N `NN `N  ~~Rll BZO p OSZ HO N NJ HO N NJ H O -
BzO OBZ HO OH HO OH HO OH 



41 49. 51 52  10 Synthesis of 4- hvdroxyamino- and 4-
methoxylamino-derivatives of 7-(2'-C  methyl-13-D
xlbofuranosvl)-pvrrolo[2 3-d]yyrimidines and 1-(2' C
methyl D  ribofuranosyll- pyrazoIo[3 44-dJpyrimidines
The synthesis of 4- hydroxylamino- and 4-
methoxylamino-derivatives of 7- 15 (2'-C-methyl-(3-D
ribofuranosyl)- pyrrolo[2,3-djpyrimidines is shown in
Scheme 4  through Scheme 7. 50 22 March 2007  WO
2004/028481 1'CTIUS2003/031433  Scheme 4 HN"OH  HO N
N/  CI HO OH N 117  N ) HNO~  Bn0.~11~0 HO O` oMe -7p
Bn0 OH HO OH 141 HO OH.  118 - Bzo-~ " oez BZO OBz
HNjjI .  N j  HO N N) Y  0 N HO.. .. OH  NH N 120  



N N) HO N N BZ O HN .0  0 A BZO OBZ HO OH HO~0wi  142
143 $1  119 HO OH 51 22 March 2007  WO 2004/028481
PCT/US2003/031433 Scheme 5 HN ON Cl HN ON  I~N HO N
Oa O`y'  NO Ho N 129  No / I ~N 117 HO-JI~ 0 ) HH 0 Br
HN.OH  HO N^NJ HO 0 N H / N / N  NO OH `J  741
Cl\Y-1,yy HO OH HO ON 124  118 HNAH J  NO '  Br IAN HO
an  HOH NJ 125 



HN'OH  HO OH I `N  HO N 0'`{j~y~' N~  NO ON NC G NO
HHOH 128 ...  N N  HO `N I N~ HO-7 N. H HO OH NO ON
126  HP NN-ON NO Nld  NO ON  127 52 22 March 2007  WO
2004/028481 PCTIUS2003/031433  Scheme 6 HN'O` 10,  Br
HN  ~N N  HO N 0 N, HO N ~Nf  HO OH HO OH  118 129 Br
ci HN10~ ',.  N  t  HO O N E HO 0 NNi  HO OH HO OH  



130  NC cl J NC HN'  HO N N HO N NJ  0,  HO OH HO OH
131  H2N 0 HN O~ N  HO O N N HO OH  132  53 22 March
2007  WO 2004/028481 PCT/US2003/031433  Scheme 7 HNAH
Or HN.OH  N.. ~`Ntt N' HO-- --O-`~'N NJ HO~(\/O`(VTN
N~ .  N$ N 120 HO OH HO OH 133  Ho~ N N HN.0~ Or HNO~
N I ~N ~ ~N  HO OH HO~ HO N -)  0 N N  ' 143 119 HO OH
HO OH 137  HN'O  HNAH G N  



Or HO N  N ~~N HO ) 0  HO o No OH }-{ HO OH 138 0  HO
OH 134 NO HN~  OH N _N ~. N HN HO N N~. N I ~N  HO N
NJ  NO G HO OH  t 139  NO .. 0 N HO OH 135 H 2N 0 HNAH
HO OH N/ I ~N  Ho O N N) HO OH  136  HN HN.0~ N- 'N
HO O~j[/JNj N~  HO OH 140  54 22 March 2007  WO
2004/028481 PCT/11S2003/031433
7-(2'-C-methyl-O-D-ribofiiranosyl)- 4-
chloro-pyrrolo[2,3-d]pyrimidine (141)  can be prepared
as described in WO 02/057287, p 27-30.
7-(2'-C-methyl-P-D- ribofuranosyl)- 4-
hydroxylamino-pyrrolo[2,3-d]pyrimidine (117) was
prepared from  nucleoside 141 by reaction with
hydroxylamine (prepared as described by 5 P.KChang,
J.Med.Chem., 1965, 8, 884).  



7-(2'-C-methyl-(3-D-ribofuranosyl)- 4-
methoxylamino-pyrrolo[2,3- d]pyrimidine (118) can be
prepared from the nucleoside 141 substituting
methoxylamine for hydroxylamine.
2,3,5-tri-O-benzoyl-2'-methyl-
1,5-dihydro-pyrazolo[3,4-d]pyrimidin-4-one  10 (142)
can be synthesized by substitution of 6-bromopurine
for 1,5-dihydro- pyrazolo[3,4-d]pyrimidin-4-one.
2,3,5-tri-O-benzoyl-2'-methyl-
4-chloro-pyrazolo[3,4-d]pyrimidine (143) can  be
obtained from nucleoside 142 by reaction with SOC12.
Nucleoside 143 can be transformed to
1-(2'-C-methyl-(3-D-ribofuranosyl)- 4- 15 hydoxylamino
pyrazolo[3,4-d] pyrimidine (120) by reaction with
hydroxylamine  (prepared as described byP.K.Chang,
J.Med.Chem., 1965, 8, 884).. 1-(2'-C-methyl-(3-D
ribofuranosyl)- 4- methoxylamino-pyrazolo[3,4-
d]pyrimidine (119) can be prepared from the nucleoside
143 substituting  hydroxylamine formethoxylamine. 20
7-(2'-C-methyl-(3-D-ribofuranosyl)- 5-chloro-4-
hydmxylamino-pyrrolo[2,3- d]pyrimidine (123) can be
prepared from nucleoside 117 by reaction with N-
chlorosuccinimide (NCS).
7-(2'-C-methyl-(3-D-ribofnranosyl)- 5-bromo-4-
hydroxylamino-pyrrolo[2,3- d]pyrimidine (124) can be
prepared from nucleoside 117 by reaction with N 25
bromosuccinimide (NBS).
7-(2'-C-methyl-(3-D-n'bofuranosyl} 5-methyl-4-
hydroxylamino pyrrolo[2,3- d]p3ain idine (125) can be
prepared from nucleoside 141 in three steps (1)
reacting.  nucleoside 141. with NBS affording the
7-bromo-6-chloro-7-deazapurine riboside; (2) ...
reacting the nucleoside from Step 1 with palladium
tetrakis(triphenylphosphine) and 55 22 March 2007  WO
2004/028481 PCT/US2003/031433  trimethylboroxine
affording the 7-methyl-6-chloro-7-deazapurine
riboside; (3) reacting the nucleoside from Step 2-with
hydroxylamine.
7-(2'-C-methyl-[3-D-ribofuranosyl)-.5-methyl-4-
methoxylamino pyrrolo[2,3- 5 d]pyrimidine (130) can be
synthesized substituting methoxylamine for
hydroxylamine.  



7-(2'-C-methyl-(3-D-ribofuranosyl)-5-ethyl-4-
hydroxylamino-pyrrolo[2,3-d]  pyrimidine (128) can be
prepared by reaction of the
7-bromo-6-chloro-7-deazapurine  riboside with
palladium tetrakis(triphenylphosphine) and diethyl
zinc affording the 7 10 ethyl-6-chloro-7-deazapurine
riboside and subsequent reaction of the 7-ethyl-6-
chloro-7-deazapurine riboside with hydroxylamine.
7-(2'-C-methyl-p-D-ribofiiranosyl)- 5-cyano-4- hydrox
ylamino-pyrrolo[2,3 d]pyrimidine (126) can be prepared
by reaction of the 7-bromo-6-chloro-7- deazapurine
riboside with palladium tetrakis(triphenylphosphine)
and zinc cyanide  15 affording the
7-cyano-6-chloro-7-deazapurine riboside and subsequent
reaction of the 7-cyano-6-chloro-7-deazapurine
riboside with hydroxylamine. .
7-(2'-C-methyl-(3-D-ribofuranosyl)- 5-cyano-4-
metlioxylamino-pynolo[2,3- d]pyrimidine (131) can be
synthesized substituting methoxylamine for
hydroxylamine, : 20
7-(2'-C-methyl-[3-D-ribofurauosyl)-4-
hydroxylamino-pyrrolo[2,3- d]pyrimidine 5-carboxyl.
amide (127) can be prepared by converting the
7-cyano-6- chloro-7-deazapurine riboside into the
7-carboxamide-6-chloro-7-deazapurine and  subsequent
reaction of the 7-carboxamide-6-chloro-7-deazapurme
with  hydroxylamine. 25
7-(2'-C-methyl-R-D-ribofuranosyl)-4-
methoxylamino-pyrrolo[2,3  d]pyrimidine 5-carboxyl
amide (132) can be synthesized substituting
methoxylamine  forhydroxylamine.
7-(2'-C-methyl-p-D-ribofuiauosyl)-.5-bromo-4
methoxylamino-pyrrolo[2,3- d]pyriniidine (129) can be
prepared from nucleoside 118 by reaction with N- 30
bromosuccinimide (NBS). 56 22 March 2007  WO
2044/028481 PCT/U820031031433
1-(2'-C-methyl-i3-D-ribofuranosyl)-3 bromo- 4-
hydroxylaniino-pyrazolo[3,4- d]pyrimidine (133) can be
prepared from nucleoside 120 by reaction with N-
bromosuccin mide (NBS). .
1-(2'-C-methyl-(3-D-ribofaranosyl)-3-methyl- 4-
hydroxylamino 5 pyrazolo[3,4-d]pyrimidine (134) can be
prepared from nucleoside 143 in three steps  



(1) reacting nucleoside 143 with NBS; (2) reacting the
nucleoside from Step I with  palladium
tetrakis(triphenylphosphine) and trimethylboroxine;
(3) reacting the  nucleoside from Step 2 with
hydroxylamine. 1-(2'-C-methyl-(3-D-ribof
iranosyl)-3-cyano- 4- hydroxylamino-pyrazolo[3,4- 10
d]pyrimidine (135) can be synthesized from nucleoside
143 using conditions  described for synthesis of
compound 126. 1-(2'-C-methyl-[3-D-ribofuranosyl) - 4-
hydroxylamino-pyrazolo[3,4- d]pyrimidine-
3-carboxamide (136) can be synthesized from
nucleoside.143 using  conditions described for
synthesis of compound 127. 15
1-(2'-C-methyl-(3-D-ribolbranosyl)-3-bronxo- 4-
methoxylamino- pyrazolo[3,4-d]pyrimidine (137) can be
prepared from nucleoside 119 using  conditions
described for synthesis of compound 125.
1-(2'-C-methyl-o-D-nbofuranosyl)-3-methyl- 4
methoxylamino  pyrazolo[3,4-d] pyrimidine (138) can be
synthesized from nucleoside 143 using 20 conditions
described for synthesis of compound 125, substituting
methoxylamine for  hydroaylamirie.:'
1-(2'-C-methyl-p-D-ribofuranosyl)-3-cyan-
4-.methoxylamino-pyrazolo[3,4- d]pyrinudine (139) can
be synthesized from nucleoside 143Tusing conditions
described for synthesis of compound 126, substituting
methoxylamine for 25 hydroxylamine. .
1=(2'-C-methyl-(3-D-ribofuranosyl) - 4-
methoxylamino-pyrazolo[3;4  d]pyrimidine-
3-carboxamide (140) can be synthesized from nucleoside
143 using  conditions described for synthesis of
compound 127, substituting methoxylamine for
hydroxylamine. 57 22 March 2007  WO 2003/028481
PCT1US20031031433 Following procedures set forth above
and procedures well-known in the art, as  well as
those described by Li et al. $;
2'-C-trifuoromethyl-J3-D-ribofuranosyl  derivatives
can be prepared. 5 By following the procedures set
forth above, as well as procedures well  known in the
art, including those procedures set forth by Devos4,
et at. and  



Sommadossi5 et al., the following compounds can be
made. 1-Deazapurines can be prepared and coupled to
ribofaranosyl  derivatives as described in by
Cristalli, et al in J. Med. Chem., 1987, 30(9) p.  10
1686 or Seela, F., et al in Nucleosides Nucleotides,
1998,17(4), p. 729. 20  N ar N- R20 is a suitable
leaving such as chloro or bromo.  15 Utility, Testing,
and Administration  Utility The present invention
provides novel compounds possessing antiviral
activity,  including-hepatitis C virus. The compounds
of this invention inhibit HCV 20 replication by
inhibiting the enzymes involved in replication,
including RNA  dependent RNA polymerase. They may also
inhibit other enzymes utilized in the
activity,orproliferation ofHCV. The compounds of the
present invention can also be used as prodrug
nucleosides. As such they are taken up into the cells
and can be intracellularly  25. phosphorylated by
kinases to the triphosphate and are then inhibitors of
the polymerise (NSSb) and/or act as chain-terminators.
. Compounds of this invention maybe used alone or in
combination with other  compounds to treat viruses. 58
22 March 2007  WO 20041028481 PCT/US2003/031433
Administration and Pharmaceutical Composition In
general; the compounds of-this invention will
beadministered in a  therapeutically effective amount
by any of the accepted modes of administration for
agents that serve similar utilities. The actual amount
of the compound of this 5 invention, i.e., the active
ingredient, will depend upon numerous factors such as
the  severity of the disease to be treated, the age
and relative health of the subject, the  potency of
the compound used, the route and form of
administration, and other  



factors. The drug can be administered more than once a
day, preferably once or twice  a day: 10.
Therapeutically effective amounts of compounds of this
invention may range  from approximately 0.05 to 50 mg
per kilogram body weight of the recipient per day;
preferably about 0.01-25 mg/kg/day, more. preferably
from about 0.5 to 10 mg/kg/day. Thus, for ari+n;nia
tion to a 70 kg person, the dosage range would most
preferably be about 35-70 mg per day. 15 I n g e n e r
a l , compounds of t h i s i n v e n t i o n will b e
n dministered as  pharmaceutical compositions by any
one of the following routes: oral, systemic (e.g.,
transdermal, intranasal or by suppository), or
parenteral (e.g., intramuscular,  intravenous or
subcutaneous) administration. The preferred manner of
administration  is oral using a convenient daily
dosage regimen that can be adjusted according to the
20 degree of aftliction. Compositions can take the
form of tablets, pills, capsules,  semisolids,
powders, sustained release formulations, solutions,
suspensions, elixirs,  aerosols, or any other
appropriate compositions. Another preferred manner
for-.  administering compounds of this invention is
inhalation. This is an effective method  for
delivering a therapeutic agent directly to the
respiratory tract, in particular for the 25 'treatment
of diseases such as asthma and similar or related
respiratory tract disorders  (see U. S. Patent
5,607,915). The choice of formulation depends- on
various factors such as the mode of  drug
administration and bioavailability of the drug
substance. For delivery via  inhalation the compound
can be formulated as liquid solution, suspensions,
aerosol 30 propellants or dry powder and loaded into a
suitable dispenser for administration.  There are
several types of pharmaceutical inhalation
devices-nebulizer inhalers,  59 22 March 2007  -WO
2004/028481 PCT1US2003/031433 metered dose inhalers
(MDl) and dry powder inhalers (DPI). Nebulizer devices
produce a stream of high velocity air that causes the
therapeutic agents (which are  formulated in a liquid
form) to spray as a mist that is carried into the
patient's  respiratory tract. MDI's typically are
formulation packaged with a compressed gas. 5 Upon
actuation, the device discharges a measured amount of
therapeutic agent by  



compressed gas, thus affording a reliable method of
administering a set amount of  agent. DPI dispenses
therapeutic agents in the form of a free flowing
powder that. can  be dispersed in the patient's
inspiratory air-stream during breathing by the device.
In  order to achieve a free flowing powder, the
therapeutic agent is formulated with an' 10 excipient
such as lactose. A measured amount of the therapeutic
agent is stored in a  capsule form and is dispensed
with. each actuation. Recently, pharmaceutical
formulations have been developed especially for  drugs
that show poor bioavailability based upon the
principle that bioavailability. can  be increased by
increasing the surface area i.e., decreasing particle
size. For example, 15 U.S. Pat :No. 4,107,288
describes a pharmaceutical formulation having
particles in  the size range from 10 to 1,000 mm in
which the active material is supported on a
crosslinked matrix of macromolecules. U.S. Patent No.
5,145,684 describes the.  production of a
pharmaceutical formulation in which the drug substance
is pulverized  to nanoparticles (average particle size
of 400 nm) in the presence of a surface 20 modifier
and then dispersed in a liquid medium to give a
pharmaceutical formulation  that exhibits remarkably
high bioavailability. The compositions are comprised
of in general, a compound of this invention  or a
mixture thereof in combination with at least one
pharmaceutically acceptable  excipient. Acceptable
excipients are non-toxic, aid administration, and do
not 25 adversely affect the therapeutic benefit of the
compound of this invention. Such  excipient may be any
solid, liquid, semi-solid or, in the case of an
aerosol  composition, gaseous excipient that is
generally available to one of skill in the art. Solid
pharmaceutical excipients include starch,. cellulose,
talc, glucose,  lactose, sucrose, gelatin, malt rice,
flour, chalk, silica gel, magnesium stearate,  30
sodium stearate, glycerol monostearate, sodium
chloride, dried skim milk and the like. Liquid and
semisolid excipients may be selected from glycerol,
propylene  60 22 March 2007  WO 2004/028481
PCT/US2003/031433  glycol, water, ethanol and various
oils, including those of petroleum, animal, vegetable
or synthetic-origin, e.g., peanut oil, soybean oil,
mineral Oil, sesame oil,.etc.  Preferred liquid
carriers, particularly for injectable. solutions,
include water, saline,  



aqueous dextrose, and glycols. 5 Compressed gases
maybe used to disperse a compound of this invention in
aerosol form. Inert gases. suitable for this purpose
are nitrogen, carbon dioxide, etc.  Other suitable
pharmaceutical excipients and their formulations are
described in  Remington's Pharmaceutical Sciences,
.edited by E. W. Martin (Mack Publishing  Company,
18th ed., 1990). 10 The amount of the compound in a
formulation can vary within the full range  employed
by those skilled in the art. Typically, the
formulation will contain, on a  weight percent (wt%)
basis, from about 0.01-99.99 wt% of a compound of this
invention based on the total formulation, with the
balance being one or more suitable  pharmaceutical
excipients. Preferably, the compound is present at a
level of about 15 1-80 wt/o. Representative
pharmaceutical formulations containing a compound of
this invention are described below. EXAMPLES  20 The
examples below as well as thoughout the application,
the following,  abbreviations have the following
meanings. If not defined, the terms have their
generally accepted meanings. AcOH or HOAc . = acetic
acid 25 Ac20 = acetic anhydride  atm = atmosphere CAN
= , eerie ammonium nitrate .  cm = centimeter d
doublet  30 dd = doublet of doublets.  dt doublet of
triplets  DCB = dichlorobenzyl DCC =. NN-dicyclohexyl
carbodiamide  DCM = dichloromethane 35 DMAP =
dimethylaminopyridine  61 22 March 2007  -WO
2004/028481 PCT/US2003/031433  



DMEM = Delbecco's minimum eagles medium DMF =
N,N-dimethylformamide  DMSO = dimethylsulfoxide  DTT =
dithiothreitol 5 EDTA = ethylene diamine tetraacetic
acid  eq. = equivalents ether = diethyl ether  g =
gram  h = hour 10 HCV = hepatitis C virus BPLC = high
performance liquid chromatography  IE HPLC = Ion
Exchange high performance liquid  chromatography  IPTG
= 15 ICT = international units  kb = kilobase kg =
kilogram  m multiplet  M molar 20 Me = methyl  McOH =
methanol  mg = milligram  mL = milliliter  mm =
millimeters 25 mM = millimolar  mmol =. millimol  MS =
mass spectrum NBS = n-bromosuccinimide  NCS =
n-chlorosuccirimide  30 ng = nanograms nm = nanometers
nM ". = nanomolar 



NMR = nuclear magnetic resonance.  NTA
nitrilotriacetic acid 35 NTP = nucleotide triphosphate
RP EPLC = reverse phase high performance liquid
chromatography  s _ singlet t = triplet 40 TBAF
tetrabutylammonium fluoride  THE tetrahydrofuran  L =
microliters v/v = volume to volume  w/w = weight to
weight  45 wt% = weight percent 62 22 March 2007  WO
2004/028481 PCT/US2003/031433 In addition, all
reaction temperatures are in degrees Celcius unless
reported  otherwise and all percentages are molar
percents again unless indicated otherwise.  5 Example
1 6-bvdroxylamino-9-(2'-C-methyl- (i
-D-ribofuranosyl)purine and
6-hydroxylamino-9-(2'-C-methyl- a
-D-ribofuranosyllpurine  10 Step 1. Synthesis of
6-chloro-9-j2'-C-methyl-3',S'-bis-O-(2.4-dichlorophen
methyL3 D-ribofuranos~)purine N CI  DCBO A 0 N N DCBO
OH 15 6-Chloropurine (6 g, 38 mmol) was suspended in 1
L of dry acetonitrile. 1.5 g  of NaH (60% in oil) was
added and the mixture was stirred for 4 hours under an
argon
atmosphere..1-0-Methyl-3,5-bis-O-(2,4-dichloropheny]me
thyl)-2'-C-methyl- R-D-ribofaranoside (7 g, 14 mm 1)
was dissolved in 200 ml, of dry dichloromethane,
cooled to 0C and HBr/AcOH was-added drop wise. The
reaction was kept for 1 hour 20 at 0C and.3 hours more
at ambient temperature. The solvent was then
evaporated.  



The mixture was 2 times co-evaporated with dry
toluene, dissolved in 20Q mL of dry  dichloromethane
and added to the sodium salt of the base. The reaction
mixture was  kept at room temperature over night and
evaporated to dryness. The residue was  distributed
between ethyl acetate and water. Water fraction was
extracted with ethyl 25 acetate (4 x 100 mL), combined
organic fractions washed with brine, dried over
sodium sulfate then evaporated. The residue was
purified by f lash chromatography on  silica gel
(ethyl acetate/toluene 3:7 v/v) to yield 5.5 g (68%)
of protected nucleoside.  MS: 525.07 (M+NII44). 63 22
March 2007  WO 2004/028481 PCT/US2003/031433 Step 2.
Synthesis of 6-chloro-9-(2'-C-methyl-
--D-ribofuranosv)purine and 6-  chloro-9-(2'-C-methyl-
a -D-ribofuranosyl urine _ N G N CI  HO \ /o N HOo\
1Nr/ N  1 1 / N--1 Z , 7 N---/  HO VOH HO SOH The
solution of the product from Step 1 (4.8 g, 10 mmol)
was dissolved in  dichloromethane (200 mL) and then
cooled to -78C. To the cooled solution was  added
boron trichloride (1M in dichloromethane) (100 mL, 100
mmol). The mixture 10 was stirred at -78C for i hour,
then at -20C for several hours. The reaction was
quenched with dichloromethane/methanol 1:1 (100 mL),
stirred at -20C for 0.5 hour  and neutralized at 0'C
with aqueous ammonia. The solid was filtered, washed
with  dichloromethane/methanol 1:1 and the combined
extracts evaporated in vacuo. The  residue was
purified on silica gel column with chloroform/methanol
as eluent. 15 Corresponding fractions were combined,
concentrated and recrystallized from  methanol/ether
to yield 1.6 g (70%) of the title compound MS: 301.93
(M+H); Hr-NMR (DMSO-d6): 0.90 (s, 311, 2'-CH3),
3.80-5.00  (m, sugar & water), 5.35-5.37 (d, 1H,
H-3'), 5.45 (s, .1H, OH), 6.05 (s, 1H H-1'),  8.81 &
9:03 (s, 2H, purine). 20 The mother liquid was
repurified by column chromatography to isolate 150  mg
(10%) of
6-chloro-9-(2'-C-methyl-a-D-ribofuranosyl)purine. MS:
301.93 (M+H);  



H' NMR (DMSO-d6): 0.90 (s, 3H, 2'-CH3), 3.98-5.00 (m,
sugar & water), 5.42-5.36  (t, 1H, OH); 5.45 (s, 1H,
H-3'); 6.40 (s, 11-L H-1'), 8.76 & 9.36 (s, 21L
purine). 64 22 March 2007  WO 2004/028481
PCT/US2003/031433  Step 3. Synthesis
of6-hydroxylamino-9-(2'-C methyl- j3 D
ribofiu'anosyl)purinc and
6-hydroxylammo-9-(2'-C-methyl- a
-D-ribofuranosyl)purine /N NHOH NHOH  HO 0 ~N HO \IN
,  N--~ HO OH HO OH  A B  5
6-Cbloro-9-(2'-C-methyl-A-D-ribofiuanosyl)purine (300
mg, 1 mmol) was  suspended in 30 mL of dry ethanol and
O-trimethylsilyl hydroxylamine (10 mmol)  was added.
The mixture was refluxed for 2 hours, evaporated and
the crude mixture  was separated by RP HPLC on a
Phenominex column (250 x 20 mm) using a gradient 10 of
acetonitrile in water of from 0 to 100%0.
Corresponding fractions were evaporated  to yield 200
mg (70%) of the beta isomer, Nucleoside A,3 as
off-white foam. MS:  298.17 (M+H); H'-NMR (DMSO-d6):
0.84(s, 3H, 2'-CH3), 3,82-4.20 (m, sugar &  water),
4.83-4.96 (m, 21L OH & H-3'), 6.05 (s, 1I3, H-1');
8.05 & 9.53 (s, 2H,  purine). 15 Nucleoside B was
obtained from corresponding a-anomer of 6-chloropurine
nucleoside from Step 2: MS: 298.13 (M+H); H1-NMR
(DMSO-46); 1.01 (s, 3g2'=  CH3), 3.42-3.82 (m, sugar),
4.50 (t, 1H, 011), .4.97 (m, 11J, H-3''), 5.32 (t,
11L.011),  6.16 (a, 111, 8.40 & 9.93 (s, 2H, purine),
11.03 (s, 1H, NHOH). 20 Example.2
(2'-C-methyl-f3-D-ribofuranosyl). 6 methoxyaminopurine
(1111  /N -O HO \N  



N=~  HO` OH The above compound was synthesized from
methoxylamine and 6-chloro-9-
(2'-C-methyl-f3-D-ribofuranosyi)purine as described in
Example 1, Step 3. 65 22 March 2007  WO 2004/028481.
PCT/US2003/031433 MS 312.41 (M+I-1). H'-NMR (DD MSO-d
: 0.89 (s> 3H> C113), 38-4.00 (m,  101-L sugar +
OCH3), 5.00-5.20 (31L sugar), 5.79 (s, 111, H-1), 7.88
& 8.21 (s, 1H,  purine). 5 Example 3
7-(2'-C-methyl_B-D-ribofuranosyl)- 4-hydroxylamino-
pyrrolo 12,3-d)pyrimidine (117) HOH  HO l N--j  10 HO
OH Step 1 Synthesis of
7-(2'-C-methyl-(3-D-ribofuranosyl)- 4- chloro
pyrrolo[2 3  dlpvrimidine (141) was prepared as
described in WO 02/057287, p 27-30.  Step 2.
7-(2'-C-methv1-(3-D-ribofuranosyl)- 4-
hydroxylamino-pyrrolof2 3- 15 d~pynimidine (117).
Nucleoside 141 (300 mg, 1 mM) was dissolved in dry
ethanol (10 mL). A  solution of hydroxylamine
(prepared as described by P.K.Chang, J.Med.Chem.,
1965,  8, 884) was added (10 mM)and the mixture was
refluxed for 1 h and then  concentrated in vacuo. The
residue was purified by HPLC 0-30% of buffer B in 20
buffer A, 30 minutes, flow 10 mL/minutes. A- 0.2%
triethylaimnonium acetate in water, B-0.2%
triethylammonium  acetate in CH3CN. Corresponding
fractions were combined, evaporated, co- evaporated
with water (3 x 10 mL), dissolved in methanol (1 mL)
and precipitated  with ether (35 mL) to yield 117 as
white solid 25 MS 298.38 (M+H) Hl NMR (DMSO-d6): 0.75
(s, 3H, 2'=CH3), 3.60-4.00 (m,  



411, sugar), 6.18 (s, 1H, 1'-H), 6.75 (s, 11L Ar-H2),
7.85 (d, 1H, Ar-H7), 8.25 (d, 1H,  Ar H) 30 66 22
March 2007  WO 2004/028481 PCT/US2003/031433  Example
4 5 6-hydroxy1amino-9-(2'-C-methyl-3' S-diphosphite
R-D-ribofuranosyl) urine(42)  Step 1: Synthesis of 3'
S-diphosphite compound
6-hydmxylamino-9-(2'-C-methyl-p-D-ribon anosyl)purine
(30 mg, 0.1 mmol) was dried by co-evaporation with dry
DMF (3 X 1 mL), dissolved in 5 mL of  10
trimethylphosphate and cooled to 0 C. Phosphorous
trichloride was added (0.12  mmol) followed by proton
sponge (0.1 mmol). The reaction mixture was kept at 0
C  for 2 hours. The reaction was then quenched by
(But3N)HC03, followed by  evaporation. The residue was
purified by III HPLC and repurified by RF HPLC as
described in Example 26. 15 1H-NMR: 0.86 (s, 31-L CH3)
4.00-4.28 (m; 3H, sugar); 4.60-4.80(m, sugar  and
H20), 5.56-5.52 (d, 1H, PH), 6.09 (s, 1H, 1'H),
7.68-7.78 (d, 1H, PH); 8:56 &  8.62 (s, 111, purine);
31P-NMR: 5.87 (dd, 1P, P-3', Jp,a=644-Hz, Jr,3Fi=12
Hz),'7.60  (dt, 1P, P-5', Jp,r636 Hz, Jr,sa'
rJr,svx=6.0 Hz); MS=213 (W2-11),427 (M-H) 20 Step 2:
Synthesis of the title compound The ebloropurine
nucleotide was co-evaporated with ethanol (3 X 2 niL),
dissolved in 5 mL of ethanol and 0.1 niL of
O-trimethylsilylhydroxylamine was  added. The mixture
was kept. at 65 C for 5 hours, evaporated and purified
by RP I PLC in a gradient of acetonitrile in water.
Fractions containing the title compound  25 were
evaporated MS: 211.55 (MJ2-H), 424.06 (1VI-11).  67 22
March 2007  WO 2004/028481 PCT/US2003/031433  Example
5 7-(2'-C-methyl-13-D-ribofuranosyl) 4-
methoxylamino-pyrrolo[23-dlnyrimidine  118  



5 Nucleoside 118 was prepared from the nucleoside 141
(example 3, step 1) substituting methoxylamine for
hydroxylamine.  Example 6
1-(2'-C-methyl-6-D-ribofuranosyl)- 4-
hydroxylamino-pyrazolof3 4 10 dlpyrinudine (120) Step
1. Synthesis of2,3,5-tri-O benzoyl-2'-methyl- 1
5-dihydro-pyrazolo[3 4d]  pyrimidin-4-one (142).
Nucleoside 142 was synthesized as described in Example
1 by substitution of  15 6-bromopurine for 1,5-dlydro
pyrazolo[3,4-djpyrimidin-4-one: , Step 2. Synthesis of
2,3,5-tri-O-benzoyl-2'-methy- 4-chloro-p ol0[3 4 d]
pvrimidine (143) Nucleoside 142 was dissolved. in
toluene, .10 equivalents of SOC12 were added  20 and
the mixture was heated at 50C for 2 hours.. The
solvents were evaporated in  vacuo, the residue was
co-evapotated with toluene and purified by flash
chromatography on silica gel (toluene-ethyl acetate,
9:1 v/v). Corresponding fractions  were evaporated,
dissolved in 10 mL of methanol and 5 niL NH4OH was
added.  Reaction mixture was kept at room temperature
overnight and evaporated The titled 25 nucleoside was
isolated by HFLC as described in Example 3, step2.
Step 3. 1- 2'-C-methyl-(3-D-ribofuranosyl- 4-
bydroxvlamin yrazoloj3 4-dl  pyrimidine (120
Nucleoside 143 was transformed to nucleoside 120 as
described in Example 3,  30 step 2. 68 22 March 2007
WO 2004/028481 PCT/US2003/031433  Example 7
1-(2'-C-methyl- -D-ribofuranosyl)- 4-
methoxylamino-pyrazolof3.4- dlpyrimidine (119)  5
Nucleoside 119 was prepared from the nucleoside 143
(Example 6, step 3)  substituting hydroxylamine for
methoxylamine. Example S
7-(2'-C-methyl-o-D-ribofuranosyf- 5-chloro-4-
hhvdroxylamino-pyrrolo[2 3-di  



10 pyrimidine (123) Nucleoside 117 (0.1 mmol) is
dissolved in DMF (0.5 mL) and cooled to 0 C.  NCS (0.1
mmol) dissolved in DMF (0.5 mL) is then added
dropwise-and the reaction  stirred for 30 minutes at 0
C and 30 minutes at room temperature. The reaction is
15 quenched with methanol (5 mL) and then
concentrated. Column chromatography  (SiO2).with
McOH)DCM affords 123. Example 9 7-(2'-C-methyl-
--D-ribofuranosyl)- 5-bromo-4-
hydroxylamino-pyrrolo12,3-dl  20 pyrimidine (124)
Nucleoside 124 is prepared in the same manner as for
123, substituting NBS  for NCS. 25 Example 10
7-(2'-C-methyl-f3-D-ribofuranosyl)- 5-methyl-4-
hydroxvlamino-p rrolof2,3-d  pyrimidine (125) Step 1:
. Nucleoside 141 (1 mmol) is dissolved in DMF (5 mL)
and cooled to 0 C.  30 NIBS (1 mmol) dissolved in DMF
(5 mL) is then added dropwise and the-reaction
stirred for 30 minutes at 0 C and 30 minutes at room
temperature. The reaction is  quenched with methanol
(5Q mL) and then concentrated Column chromatography
(SiO2) with McOH/DCM affords the
7-bromo-6-chloro-7-deazapunne riboside.  69 22 March
2007  WO 20041028481 PCTIUS2003/031433  Step 2: The
nucleoside from Step 1(0.5 mmol) is dissolved in. 10%
aqueous dioxane  (2.5 mL) and potassium carbonate (1.5
mmol) and palladium tetrakis(triphenyl 5 phosphine)
are added followed by trimethylboroxine (0.5 mmol).
The reaction is  refluxed for 18 Ii then filtered
through Celite and concentrated Column  chromatography
(SiO2) with McOH/DCM affords the 7-methyl-6-chloro-7-
deazapurine riboside. Step 3 10 Nucleoside 125 is
synthesized as described in Example 3, step 2 using  



hydroxylamine. Example 11.
7-(2'-C-methyl-f3-D-ribofuranospr-S-ethyl-4-
hydrorylaminn-pyrrolof2 3-dl  15 pyrimidine (128) Step
1: The nucleoside from Example 10, Step 1(0.1 mmol) is
dissolved in THE (1  mL) and then palladium
tetrakis(triphenylphosphine) is added. To this
reaction is then  20 added diethyl zinc and the
reaction heated to reflux for 6 hours. The reaction is
quenched with aqueous NH4C1 and extractively worked
up. Column chromatography  (SiO2) with MeOHfDCM
affords the 7-ethyl-6-chloro-7-deazapurine riboside.
Step 2: Nucleoside 128 is synthesized as described in
Example 3, step 2 using  25 hydroxylamine. Example 12
7-(2'-C-methyl-R-D-ribofuranosyl)- 5-evano-4-
hydroxylamino-pyrrolo[2 3-dl  pyrimidine (126) 30 Step
l: The nucleoside from Example 10, step 1 (0.5 mmol)
is dissolved in THE (5 mL) and then palladium
tetrakis(triphenylphosphine) is added. To this
reaction is  70 22 March 2007  WO 2004/028481.
PCT/1JS2003/031433 then added zinc cyanide and the
reaction heated to reflux for 6 hours. The reaction is
quenched with aqueous NH4C1 and extractively worked
up. Column chromatography  (SiO2) with McOH/DCM
affords the 7-cyan-6-chloro-7-deazapurine riboside.
Step 2: 5 Nucleoside 126 is synthesized as described
in Example 3, step 2 using.  hydroxylamine. Example 13
7-(2'-C-methyl-p-D-ribofuranosyD-4-
bvdroxylaminopyrrolor2 3-dlpyrimidine  10 5-carbonj
amide (127) 



Stea 1: The nucleoside from Example 12, step 1 (0.5
mmol) is dissolved in anhydrous  ethanol (10 mL) and
then saturated with anhydrous HCI. The reaction is
stirred at 15 room temperature overnight and then
concentrated. The residue is redissolved in  ethanol
(5 mL) and then water. (I mL) is added and the
reaction stirred for 2 hours.  The solution is
concentrated and purified by column chromatography
(SiO2) with  McOH/DCM affording the
7-carboxamide-6-chloro-7-deazapurine nboside. 20 St -
Nucleoside 127. is synthesized as described in Example
3, step 2 using  hydroxylamine.: Example 14 25
7-(2'-C-methyl-(3-D-ribofuranosyD- 5-bromo-4-
methoxylamino-pyrrolor2 3-d1  pyrimidine (129)
Nucleoside 129 is synthesized from 118 as described in
Example 9.  71 22 March 2007  WO 2004/028481
PCT/US2003/031433  Example 15
7-(2'-C-methyl-R-D-ribofuranosyl)- 5-methyl-4-
methoxylamino pyrrolor2,3 dl  pyrimidine (130) 5
Nucleoside 130 is synthesized as described in Example
3, step 2, substituting  methoxylamine for
hydroxylamine. Example 16 -
7-(2'-C-methyl-13-D-ribofuranosyp- 5-cyan-4-
methoxylamino pyrrolor2 3 d1  10 p imidine (131) The
nucleoside from Example 10, step 2 is converted to 131
as described in  Example 15. 15 Example 17
~2'-C-methyl-6-D-riboforanosyl)-4- methoaylamino
pyrrolor2 3 dlpyrinudine  5-carboxyl amide (132) The
nucleoside from Example 12, step 1 is converted to 132
as described in  20 Example 15. Example 18  



1-(2'-C-methyl-[3-D-ribofuranosyl)-3-bromo- 4-
hydroxylamino pyrazolor3 4-d1  pyrimidine (133) 25
Nucleoside 120 is converted to 133 as described in
Example 9.  Example 19
1.-(2'-C-methyl-f3-D-ribofuranosyl)-3-methyl- 4-
hydroxylamino pyrazolo[3 4 dl 30 pyrimidine (134) .
Nucleoside 134 is synthesized from 143 using
conditions described in  Example-10. 72 22 March 2007
WO 2004/028481 PCT/11S2003/031433  Example 20
1-(2'-C-methyl-R-D-ribofurauosyl)-3-cyan 4-
hydroxylamino-pyrazolof3 4d1  pyrimidine (135) 5
Nucleoside 135 is synthesized from 143 using
conditions described in  Example 12. Example 21
1-(2'-C-methyl-13-D-ribofuranosyl) - 4-
hydroxylamiuo-pyrazoloj3 4  10 dlpyrimidine-
3-carboxamide (136) Nucleoside 136 is synthesized from
143 using conditions described in  Example 13. 15
Example 22  1-(2'-C-methyl-R-D-ribofuranosyl)-3-bromo-
4- methoUlamino-pyrazolo[3 4 dl  pyrimidine (137)
Nucleoside 137 is synthesized from compound 119 using
conditions described  20 in Example 10. Example 23
1-(2'-C-methyl-(3-D-ribofuranosyl)-3-methyl- 4-
methoxylaenino-pyrazolol3 4-dj  p)rimidine (138) 25
Nucleoside 138 is.synthesized from 143 using
conditions described in  



Example 10, substituting methoxyamine for
hydroxyamine. Example 24 30
1-(21-C-methyl-B-D-ribofuranosyl)-3-cyan- 4-
methoxylamino-pyrazolol3 4 dl  Pyrimidine (139)
Nucleoside 139 is synthesized from 143 using
conditions described in .  Example 12, substituting
methoxyamine for hydroxyannne. 35 73 22 March 2007
W40'2004/028481' PCT/11S2003/031433  Example 25
142'-C-methyl-g-D-ribofuranosyl) - 4-
methoxylamino-pyrazolof3 4  dipyrilnidine-
3-carboxamide (140) 5 Nucleoside 140 is synthesized
from 143lusing. conditions described in  Example 13,
substituting methoxyamine for hydroxyamine. Example 26
6-Hydroxylamino-9 - (3 -D-ribofuranosylpurine
5'-Triphosphate  10 Example 26 is an inactive compound
but is included for the purpose of  illustrating
synthesis of triphosphates of hydroxylamine
substituted purines.  NHOH r  11 11 if
HO-'-O-i-O-i-OAy N  OHOH OH N=~ HO IOH - .. ''.  15
Step 1. Synthesis of6-chloro-9-(3
-D-ribofuranosylpurine 5'-triphosphate  N OI 0 P P P
HO- f -O-i-O- I - p N  OH OH OH \ J N=~ '  



H6 'OH 20 6-chloro-9-(3 -D-ribofuranosylpurine (27
mg,.0.1 mmol) was co-evaporated 3  times with dry DMF,
dissolved in 2 mL of PO(OMe)3, cool to 5C and POC13
(35  L) and proton sponge (64 mg) were added. The
mixture was stirred at 5C for 3 h,  then
tetrabutylammonium pyrophosphate (2 mmol, 4 mL of 0.5M
solution in DMF) 25 was added and the mixture was kept
for 2more h at the same temperature. The  reaction was
quenched with (Et3N)HCO3 buffer (pH 7.5) followed with
water. The  solvents were evaporated, the residue
dissolved in methanol (3 mL) and precipitated  with
ether (30 mL). The solid residue was purified by IE
HPLC on Vidac column  (250 x 10 nun) 0 to 100% B.
Buffer A was 25 mM NaH2PO4/Na2HP04, pH 3, buffer  74
22 March 2007  WO 20041028481 PCT/US20.03/031433 B was
310 mM NaH2PO4/Na2HPO4, pH 3. The last peak was
collected, concentrated  up to the volume of 5 mL and
repurified on RP HPLC on Phenominex column (250 x  20
mm) in gradient from 0 to 100% of buffer B in buffer
A. Buffer A was 0.5 M .  aqueous solution
oftriethylammonium acetate, buffer B was 0.5 M
acetonitrile 5 solution of triethylammonium acetate.
Fractions containing the title compound were
combined, evaporated, co-evaporated 3 times with water
and lyophilized from water.  MS 524.94 (M-H), P31-NMR
(DMSO-d6): -10.31 and -11.41(d, 1P, P-a &  P-y),
-22.66 (t, 1P, P-R). 10 Step 2. Synthesis of
6-hydroxylamino-942'-C-methyl-
-D-ribofiirauosvl)purine 5'- triphosphate Triphosphate
from the Step 1 was co-evaporated 3 times with dry
ethanol,  dissolved in dry ethanol and
O-trimethylsilyl hydroxylamine (10 mmol) was added.
15 The mixture was heated for.0.5 hat 65C, neutralized
with HCl/dioxane and evaporated. The crude mixture was
separated byRP HPLC on a Phenominex column  (250 x 20
mm) using gradient of acetonitrile in water from 0 to
100%. Corresponding  fractions were concentrated and
lyophilized from water. MS 260.52 (1/2M-H), P31-NMR
(DMSO-d6): -10.70 and -11.41(d, 1P, P-a &  20 PAY),
-23.03 (t, 1P, P-R) 



Example 27 6-Hydroxylamino-9(2'-methyl - 113
--D-ribofuranosyl uurine 5'-Triphosphate (227)  25 _N
HOH  II If II J HO-T-0-T-0-T-0 p N  OH OH OH N HO OH
The title compound was synthesized. from
6-chloro-9-(2'-C-methyl-(3-D- ribofiuanosyl)purine as
described in Example 26, Step 1-2. 75 22 March 2007
Wt 20041029451' PCT/QS2003/031433 MS 267.52 (1/2M-H),
535.99 (M-H). P31-NMR (DMSO-d6): -10.70 (2P, P-a  &
P-7), -23.00 (1P, P-R) 5 Example 28 1-(2'-C-methyl-fl
-D-ribofuranosyf-4-hydroxylamino-lH-pyrazolo  10
[3,4-d]pyrimidine(120)  Step 1. Synthesis
of4-chloro-lH-pyiazolof3,4 d]~iyrimidine C  N N  15
4-Chloro-lH- pyrazolo[3,4-d]pyrm4ine was synthesized
from  4-hydroxypyrazolo[3,4-d]pyrimidine, and POC13 as
described by R.Robins.in  7.Am.Chem.Soc.,1957, V.79,
N20, P.6407-6415. Step 2. Synthesis of
1-[2'-C-methyl-3',5'-bis-O-(2,4=dichlorophenylmethyl)-
(3 -D- 20
ribofuranosyll-4-chloro-1H-pyrazolo[3,4-dlp3rimidine a
N ci DCBO 0 N N  DCBO OH The title compound was
synthesized as described in Example 1, Step 1 from  



25 4-chloro-1H- pyrazolo[3,4-d]pyrimidine (Step 1) and
1-0-methyl-3,5-bis-O-(2,4
dichlorophenyhnethyl)-2'-C-methyl-(3-D-ribofhranoside
MS: 525.07 (M-lNH4. 76 22 March 2007  WO 2004/028481
PCT/US2003/031433 Step 3. Synthesis of
1-(2'-C-methvi-S -D-ribofuranosvl)-4-chloro-1H
pyrazolo[3 4  d]pyrimidine C1  HO 0 N IN ~N=1 HO OH
The title compound was synthesized from the nucleoside
from Step 2 as  5 described in Example 1, Step 2. MS:
301.93 (M+H Step 4. Synthesis of 1-(2'-C-methyl-f 3
-D-ribofb anosvl hydroxylam no lH
tiyrazolo[3,4-d]pyrimidine N NHOH  10 HO OH The title
compound was synthesized from the nucleoside from Step
3 as  described in Example 1, Step 3. MS: 298.13
(M+H).. Example 29  15 HO NN  20 N 0 N  HO 25 .
2-(4-Amino-5-ethvnvl-pyrroloL2 3-dlp_yrimidin --yA 5
hydrofl ethyl 3  methyl-tetrahydro-furan-3 4-diol
(x229) Step 1. Synthesis of
4-Chloro-5-iodo-7H-pyrroloj2 3-d)pyrimidine
4-Chloro-5-iodo-7H pyrrolo[2,3-d]pyrimidine was
synthesized from 6 



30 chloropurine (Toronto Research) as described in A.
Gangj ee et. aL, J. Med. Chem.  (2003) 46,591-600. 77
22 March 2007  WO 2004/028481 PCT1US2003/031433  Step
2. Synthesis
of4-Chloro-5trimethylsilanylethynyl-7H-pyrroloi23
dlpyrimidine  5
4-Chloro-5-trimethylsilanylethynyl-7H-pyrrolo[2,3-d]py
rimidine was  synthesized from
4-chloro-5-iodo-7H-pyrrolo[2,3-d.]pyrimidine (Step 1)
as described  in A- Gangjee et. al.,1. Med. Chem.
(2003) 46, 591-600. Step 3. Synthesis of
244-Chloro-5-trimethylsilanylethyny1-p3rrolo[2
3-dlp3rimidin- 4-dichloro-be4zyloxy)-5-(2
4-dichloro-benzyloxymethvl-3-methl 10 L-yl
tetrahydro-furau-3-ol
2-(4-Chloro-5-trimethylsilanylethynyl-pyrrolo[2,3-d]py
rimidin-7-yl)-4-(2,4
dichloro-benzyloxy)-5-(2,4-dichlorobenzyloxymethyl)-3-
methyl-tetrahydrofuran-3  of (0.440 g, 2.08 mmol) from
step 2 was suspended in 31 mL of dry acetonitrile. 15
0.063 g (2.08 mmol) of NaH (60% in oil), was added and
the mixture was stirred for  4 h at ambient
temperature under an argon atmosphere. Meanwhile,
1-O-Methyl-3,5-
bis-O-(2,4-dichlorophenylmethyl)-2'-C-methyl-(3-D-ribo
furanoside (0.339 g, 0.902  mmol) was dissolved in 10
mL of dry dichioromethane, cooled to 0C and HBr (0.75
mL, 30% w/w in AcOH) was added drop wise. The reaction
was maintained for 1 h at 20 0C and for an additional
2.5 h at ambient temperature and then the solvent was
evaporated. The mixture was 3 times co-evaporated with
dry toluene, dissolved in 10  mL of dry acetonitrile
and added to, the sodium salt of the base. The
reaction mixture  was kept at room temperature over
night and evaporated to dryness. The residue was
distributed between ethyl acetate and water. The water
fraction was extracted with 25 ethyl acetate (4 x 100
mL). The combined organic fractions were washed with
brine,  dried over sodium sulfate then evaporated. The
residue was purified by flash  chromatography on
silica gel (ethyl acetate/dichloromethane 5:100 v/v)
to yield 0.215  g (33%) of protected nucleoside. MS:
714.08 (M+1). 30 Step4 2 (4
Chloro-5-trimethylsilanylethynyl-nvrrolof2
3-d]pyrimidin-7-vl1-S- 



hydroxymethyl-3-methyl-tetrahvdro-furan-3.4-diol  To
the solution of the product from Step 3 (0.215 g, 0.3
mm 1) in dichloromethane (8 mL) maintained at -78C was
added boron trichloride (IM in  78 22 March 2007  WO
2004/028481 PCT/US2003/031433 diehloromethane) (2.9
mL, 3.0 mmol). The mixture was stirred at -78C for 1
h, then  at -20C overnight: The reaction was quenched
with dichloromethane/methanol 1:1  (7.5 mL), stirred
at -20C for 0.5 h and neutralized at 0C with aqueous
ammonia.  The solid was filtered, washed with
dichloromethane/methanol 1:1. and the combined 5
extracts evaporated in vacuo. The residue was purified
on silica gel column with  chloroform/methanol (10:1
v/v) as eluent..Corresponding fractions were combined,
concentrated to yield 0.082 g (70 %) of the
deprotected nucleoside. Step
5.2-($-EthynyI-4-hvdroxvamino-pyrrolof2 3 d)gyrimidin
7 y1) 5  10 hydroxvmethyl-3-meth 1-t~etrahydro-furan-3
4-diol The compound from Step 4 is suspended in dry
ethanol and 0-trimethylsilyl  hydroxylamine (10 eq.)
is added. The mixture is refluxedfor 2 hours,.
evaporated and  the crude mixture is purified by RP
HPLC on a Phenominex column (250 x 20 mm)  15 using
gradient of acetonitrile in water from 0 to 30% over
30 minutes at 10 mL/minute. Example 30  20 HO~NH  ka,
0  HO 2$ - HO  2-(4-Hydroxyatnino
5vin1-pyrrolo[2,3-dIv midin-7-y}5-hdroxymethyl 3
methyl-tetrahydro-furan-3 4-diol (230) 30 The title
compound from Example 29 is dissolved in TFIF and
placed under  hydrogen (1 atm) in the presence of
Lindlar's catalyst until one mole of hydrogen is  



consumed. 79 22 March 2007  WO 20041028481
PCT/1182003/031433  Example 31
2-(4-Hydroxyamino-5-oxazol-5 y1-pyrrolo(2
3-(Ilpyrimidin-7 Iy)-5-.
hydroxymethyl-3-methyl-tetrahydro-furan-3,4-diol (231)
HOB O/\N  N  N 0  HO%OH  OH 5 Step 1. Synthesis of
4-Chloro-7-(3 4-dihydroxy-5-hydroxymethyl-3-methyl-
tetrahydro-fman-2-yl)-7H-yrrolo(2 3-dlnvi
dine-5-carbaldeh de
4-Chloro-7-(3,4-dihydroxy-5-hydroxymethyl-3-methyl-tet
rahydrofurau-2-yl)
7H-pyrrolo[2,3-d]pyrimidine-5-carbaldehyde is
synthesized through a multi-step  10 reaction pathway
according to the procedure described in S. Watanabe
and T. Ueda.  Nucleosides and Nucleotides (1983) 2(2),
113-125. However 2-(4-chloro-
pyrrolo[2,3-d]p3nimidin-7-yl)-5-hydroxymethyl-3-methyl
-tetrahydrofuran-3,4-diol is  - used in place of
tubercidin. 15 Step 2.
2-(4-Chloro-5-oxazol-5-vl-pvrrolo(2 3-d]pyrimidin-7-
ly -5-hydroxtnnethyl- 3-methyl-tetrahydro-furan-3
4-diol To the compound from Step 1 is added
tosylmethyl isocyanide (1 eq.) in  MecH containing
1C2C^v3 (1 eq.) and the mixture is heated to reflex
until starting  20 material. is consumed. The solvent
is removed in vacuo and the crude mixture purified by
RP HPLC on a Phenominex column (250 x 20 mm) using a
gradient of  acetonitrile in water from 0 to 30% over
30 minutes at 10 mL/minute. 25 . 80 22 March 2007  WO
20041028481 PCTIUS2003/031433  



Step 3. 2-(4
Hydroxyamino-5-oxazol-5-y1-pyrrolof2.3-d1pvrimidin-7-v
l)-5 hydroxymethyl-3-methyl-tetrahydro-furan-3;4-diol
The compound from Step 2 is suspended in dry ethanol
and O-trimethylsilyl  5 hydroxylamine (10 eq.) is
added. The mixture is refluxed for 2 h, evaporated and
the crude mixture purified by RP BPLC on a Phenominex
column (250 x 20 mm) using a  gradient of acetonitrile
in water from 0 to 30% over 30 minutes at 10 mL/minute
to  yield the title compound. 10 Example 32
Preparation of the intermediate methyl
2-mtthyI-3,5-bis(PCM-rIbos  ci ci 0  O OH  O CI  15
Step 1: Preparation of methyl-2 3 5-tris-O-(2
4-dichlorobenzyl)-1-O-methyl-D- ribofuranose The title
compound is synthesized using the methods described in
Martin, P.;  HeN. Chim. Acta, 1995, 78, 486 starting
with commercially available D-ribose. 20 Step 2
Preparation of methyl-3 5-bis-O_(2
4-dichlorobenzy)-l-O-methyl-D  ribofuranose To. a
solution of the product of Step 1(171.60 g, 0.2676
tnol) in 1.8 L CHZC12  that was cooled to 0 C, was
added dropwise a solution of stannous chloride (31.522
mL, 0.2676 mol) in 134 mL CHZCIZ while stirring. After
the solution was kept at 3 25 C for 27 hours, another
5.031 ml of SnC14 (0.04282 mol) was added and the
solution  was kept at 3 C overnight. After 43 hours
the reaction was quenched by carefully  adding the
solution to 1.9 L saturated NaHCO3 solution. Tin salts
were removed via  filtration through celite after
which the organic phace was isolated, dried with MgSO4
81 22 March 2007  WO.. 20041028481 PCTIUS2003/031433
and evaporated in vacuo.: The yield of raw; dark
yellow oil was 173.6 g, which  contains 2,4-dibenzoyl
chloride. The crude oil-was used directly in the next
step  



without further purification. 5 Step 3: Preparation of
methyl-2-0-acety1-3 5-bis-O-(2 4-dichlorobenzl-1 0.
methyl-D-ribofuranose To the solution of raw oil from
Step 2 above (173.6 g, 0.3600 mol) in 1.379 L
pyridine, were added Ac2O (33:970 mL, 0.3600 mol) and
DMAP (1.3766 g, 0.01127  mol). After 21 hours of
stirringat room temperature 1.4 L H2O were added. The
10 solution was acidified with 1,45 L concentrated
HCL.The acidified product was  extracted with EtOAc,
dried with MgSO4 and concentrated in vacuo. The
residue  was isolated as 85.75 g (0.1636 mol) of clear
oil. Step 4: Preparation of 3 5-bis-O-(2
4-dichlorobenzyl)-1-O-methyl-D-ribofu ranose  15 The
compound prepared in Step 3 above (85.75 g, 0.1636
mol) in 820 mL of  saturated methanolic potassium
carbonate was stirred at ambient temperature for 45
minutes and then concentrated in vacua. The oily
residue was suspended in 820 mL  of C132CI2, washed
with water (493 n1L + 5 X 328 mL) and brine (328 mL),
dried  (NaSO4), filtered, and concentrated to give the
product. The oil (75.93 g, 20 0.1573 mol) was
immediatedly used in the next step without further
purification.  Step 5: Preparation of
3.5-bis-O-(24-dichlorobenzvl)-1-O-methyl-D-e hro
pentafuranos-2-ulose To an ice-cold suspension of
Dess-Martin periodinane (106.75 g, 0.2517 mol)  25 in
740 mL anhydrous CH2Cl2, under argon, was added a
solution of the product of  Step 4 above in 662 mL
anhydrous CH2C12 dropwise over 0.5 hours. The reaction
mixture was stirred at 0 C for 0.5. hours and then at
room temperature for 6 days. The mixture was diluted
with 1.26 L anhydrous Et2O and poured into an ice-cold
mixture of Na2S2O35H2O (241.2 g, 1.5258 mol) in 4.7 L
saturated aqueous NaHCO3.  30 The layers were
separated, and the organic layer was washed with 1.3 L
saturated aqueous NaHCO3, .1.7 L water and 1.3 L
brine, dried with MgSO4, filtered and  82. 22 March
2007  WO 2004/028481 PCT/US2003/031433 evaporated to
give the target compound.: This compound (72.38 g,
0.1507 mol) was  used without further purification in
the next step.. S 6: Preparation of the title compound



5 A solution of MeMgBr in 500 mL anhydrous Et2O at 55
C was added.  dropwise to a solution of the product of
Step 5 above (72.38g, .0.1507.mol),also in  502 mL
anhydrous Et2O. The reaction mixture was allowed to
warm to -30 C and  stirred mechanically for 4 hours at
-30 C to.-15 C, then poured into 2 Lice cold  water.
After stirring vigorously at ambient temerpature. for
0.5 hours, the mixture 10 was filtered through a
Cleite pad (14 x 5 cm), which was thoroughly washed
with  Et2O. The organic layer was dried with MgSO4,
filtered and concentrated in vacuo.  The residue was
dissolved in hexanes (-1 mLper gram crude), applied to
a silica gel  column (1.5 L silica gel in hexanes) and
elated with hexanes and [4:1 hexanes:ethyl  acetate,
v/v] to give 53.58 g (0.1080 mol) of the final
purified product. The 15 morphology of the title
compound was that of an off-yellow, viscous oil.  MS:
m/z 514.06 (M+NH4+): Biological Examples 20 Example 1.
Anti-Hepatitis C Activity Compounds of this invention
exhibit anti hepatitis C activity by inhibiting  HCV
polymerase, by. inhibiting other enzymes needed in the
replication cycle, or by  other pathways. A number of
assays have been published to assess these activities.
25 A general method that assesses the gross increase
of HCV virus in culture is disclosed  in U.S. Patent
No. 5,738,985 to Miles et al. In vitro assays have
been reported in  Fern i et al. Jxl. of Vir.,
73:1649-1654,1999; Ishii et al., Hepatology,.
29:1227-1235,  1999; Lohmann et al., Jnl ofBio. Chem,
274:10807-10815, 1999; and Yamashita et  al., Jul.
ofBio. Chem., 273:15479-15486, 1998. 30 WO 97/12033,
filed on September 27, 1996, by Emory University,
listing C.  Hagedom and A. Reinoldus as inventors,
which claims priority to U.S.S.N: 83 22 March 2007  WO
2004/028451 PCTIUS2003/031433 60/004,383, filed-on
September 1995; describes anHCV polymerase assay that
can  be used to evaluate the activity of the of the
compounds described herein. Another  HCV polymerase
assay has been reported by Bartholomeusz, et at,
Hepatitis C Virus  (HCV) RNA polymerase assay using
cloned HCV non-structural proteins; Antiviral  5
Therapy 1996:1(Supp 4) 18-24. 



Screens that measure reductions in kinase activity
from HCV drugs are  disclosed in U.S. Patent No.
6,030,785, to Katze et al., U.S. Patent No.Delvecchio
et  at, and U.S. Patent No. 5,759;795 to Jubin et at
Screens that measure the protease  inhibiting activity
of candidate HCV drugs are disclosed in U.S. Patent
No. 5,861,267 10 to Suet at, U.S. Patent No. 5,739,002
to De Francesco et at, and U.S. Patent No.  5,597,691
to Houghton et at Example 2: Replicon Assay A cell
line, ET (Huh-lucubineo-ET) is used for screening of
compounds of the  15 present invention for HCV RNA
dependent RNA polymerase.. The ET cell line is  stably
transfected with RNA transcripts harboring a
I3s91uc-ubi-neo/NS3-3'/ET;  replicon with firefly
luciferase-ubiquitin-neomycin phosphotransferase
fusion protein  and EMCV-IRES driven NS3-5B
polyprotein containing the cell culture adaptive
mutations (E1202G; T1280I; K1846T) (Krieger at al,
2001 and unpublished). The ET 20 cells are grown in
DMEM,. supplemented with.10% fetal calf serum, 2 mM
Glutamine, Penicillin (100 IU/mL)/Streptomycin (100
gg)ml), ix nonessential amino  acids, and 250 pg/mL
G418 ("Geneticin"). They are all available through
Life  Technologies (Bethesda, MD). The cells are
plated at 0.5-1.0 x104 cells/well in the 96  well
plates and incubated for 24 h before adding nucleoside
analogs. Then the 25 compounds each at 5 and 50 pM
will be added to the cells. Luciferase activity will
be  measured 48-72 hours later by adding a lysis
buffer and the substrate (Catalog  number Glo-lysis
buffer E2661 and Bright-Glo leuciferase system E2620
Promega,  Madison, WI). Cells should not be too
confluent during the assay. Percent inhibition  of
replication will be plotted relative to no compound
control. Under the same 30 condition, cytotoxicity of
the compounds will be determined using cell
proliferation  84 22 March 2007  WO 2004/028481
PCTIUS2003/031433 reagent, WST-1(Roche, Germany). The.
compounds showing antiviral activities, but  no
significant cytotoxicities will be chosen to determine
IC50 and TC5o. Example 3. Cloning and expression of
recombinant HCV-NS5b  5 The coding sequence ofNS5b
protein is cloned by PCR from . - pFKI389luc/NS3-3'/ET
as described by Lohman, V., et al. (1999) Science 285,
110- 



113 using the following primers:
aggacatggatccgcggggtegggcacgagacag (SEQ. ID. NO. 1)
aaggctggcatgcactcaatgtectacacatggac (SEQ. ID. NO. 2)
10 The cloned fragment is missing the C terminus 21
amino. acid residues. The  cloned fragment is inserted
into an IPTG-inducible expression plasmid that
provides  an epitope tag (His)6 at the carboxy
terminus of the protein. The recombinant enzyme is
expressed in ),al cells and after induction of
expression, the protein is purified using affinity
chromatography on. a nickel-NTA 15 column. Storage
condition is 10 mM Tris-HCJ pH 7.5, 50 mM NaCI,. 0.1
mM EDTA,  1 mM DTT, 20% glycerol at -20 C. Example 4.
HCV-NS5b Enzyme Assay 20 The polymerase activity is
assayed by measuring incorporation of  radiolabeled
UTP into a RNA product using a poly-A template
(1000-10000.  nucleotides) and oligo-U12 primer.
Alternatively, a portion of the HCV genome is  used as
template and radiolabeled GTP is used. Typically, the
assay mixture (50 gL)  contains 10 mM Tris-HC1
(p117.5), 5 mM MgC12, 0.2 mM EDTA, 10 mM IKCI, I 25
unit/gL RNAsin, 1 mM DTT,.10 gM each of NTP,
alpha-[32?]-GTP, 10 ng/pL polyA  template and I ng/gL
oligoU primer. Test compounds are dissolved in water
containing 0 to 1% DMSO. Typically, compounds are
tested at concentrations  between I nM and 100 gM.
Reactions are started with addition of enzyme and
allowed to continue at room temperature or 30 C for 1
to 2 h: Reactions are 30 quenched with 20 gL 10 mM
EDTA and reaction mixtures (50 jL) spotted on DE81
filter disc to capture the radiolabelled RNA products.
After washing with 0.5 mM  Na2HPO4 (3 times), water (1
time) and ethanol (1 time) to remove unincorporated
85 22 March 2007  WO 2004/028481 PCT/US2003/031433
NTP, the discs are dried and the incorporation of
radioactivity is determined by  scintillation
counting. 5 Formulation Examples The following are
representative pharmaceutical formulations containing
a  compound of Formula Nor NA. 



Example 1 10 Tablet formulation The following
ingredients are mixed intimately and pressed into
single scored tablets.  Quantity per  Ingredient
tablet, mg 15 compound of this invention 400
cornstarch 50  croscarmellose sodium 25  lactose 120
magnesium stearate 5  20 Example 2  Capsule
formulation The following ingredients are mixed
intimately and loaded into a. hard-shell  25 gelatin
capsule, Quantity per  Ingredient capsule, mg
compound of this invention 200  lactose, spray-dried
148 30 magnesium stearate 2  86 22 March 2007  WO
2004/028481 PCT/US2003/031433  Example 3 Suspension
formulation The following ingredients are mixed to
form a suspension for oral administration.  5
Ingredient Amount  compound of this invention 1.0 g
fumaric acid 0.5 g  sodium chloride 2.0 g 10 methyl
paraben 0.15 g  



propyl paraben 0.05 g  granulated sugar 25.0 g
sorbitol (70% solution) - 13.00 g  Veegum K
(Vanderbilt Co.) LO g 15 flavoring 0.035 m1  colorings
0.5 mg  distilled water q.s. to 100 ml  20 Example 4
Injectable formulation The following ingredients are
mixed to form an injectable formulation.  25
Ingredient Amount  compound of this invention 0.2
mg-20 mg  sodium acetate buffer solution, 0.4 M 2.0 ml
HC1 (IN) or NaOH (1N) q.s. to suitable pH  30 water
(distilled, sterile) q.s. to 20 ml  Example 5
Suppository formulation 35 A suppository of total
weight 2.5 g is prepared by mixing the compound of
the invention with Witepsol(r) H-15 (triglycerides of
saturated vegetable fatty acid;  Riches-Nelson, Inc.,
New York), and has the following composition:
Ingredient Amount  40 compound of the invention 500 mg
Witepsol(r) H-15 balance  87 22 March 2007  WO
20041028481 PCT/US20031031433 From the foregoing
description, various modifications and changes in the
above described invention will occur to those skilled
in the art. All such  modifications coming within the
scope of the appended claims are intended to be
included therein. 



88 22 March 2007  WO 2004/028481. PCTIUS20031031433
WHAT IS CLAIMED IS: 1. A compound of Formula I: R1
OR13 N A~ 8 1 N pqF  WO 0  R RI  O O  W2 Ws  5 1
wherein Rand Rl are independently selected from the
group  consisting of: hydrogen,  alkyl,  10
substituted alkyl, alkenyl,  substituted alkenyl,
alkynyl, substituted alkynyl; 15 R13 is selected from
the group consisting of hydrogen;" alkyl, and
substituted alkyl; Ri4 is selected from the group
consisting of hydrogen, alkyl, and  substituted alkyl;
A, B, D, and B are independently selected from the
group consisting of  20 >N, >CH, >C-CN, >C-NO2,
>C-alkyl, >C-substituted alkyl, >C-alkenyl,
>C-substituted alkenyl, >C-aikynyl, >C-substituted
alkenyl, >C-NHCONH2,  >C-CONR15R16, >C-COOR15,
>C-hydroxy, >C-alkoxy, >C-amino,  >C-alkylamino,
>C-dialkylamino, >C-halogen, >C-(1,3-oxazol-2-yl),  



>C-(l,3-oxazol-5-yl), >C-(1,3-thiazol-2-yl),
>C-(imidazol-2-yl), >C-(2-oxo 25 [1,3]dithiol-4-yl),
>C-(furan-2-y1), and >C-( (21I-[1,2,3]triazol-4-yl);
89 22 March 2007  WO 2004/028481 PCTIUS2003/031433  F
is selected from >N, >C-CN, >C-NO2, >C-alkyl,
>C-substituted alkyl, >C-alkenyl, >C-substituted
alkenyl, >C-alkynyl, >C-substituted  alkynyl,
>C-NHCONH2, >C-CONR'5R16, >C-COOR15, >C-alkoxy,
>C-(1,3- oxazol-2-yl), >C-(1,3-oxazol-5-yl),
>C-(l,3-thiazol-2-yl), >C-(imidazol-2-yl), 5
>C-(2-oxo-[l,3jdithiol-4-yi), >C-(furan 2-yl),>C-(
2H-[1,2,3]tiiazol-4-yl),  and >C-Y, where Y is
selected from the group consisting of hydrogen, halo,
hydroxy, alkylthioether, and -NR3R4 where R3 and R4
are independently  selected from the group consisting
of hydrogen, hydroxy, alkyl, substituted  alkyl,
alkenyl, substituted alkenyl,alkynyl, substituted
alkynyl, alkoxy, 10 substituted alkoxy, aryl,
substituted aryl, heteroaryl, substituted heteroaryl,
heterocyclic, substituted heterocyclic and where R3
and R4 are joined to form,  together with the nitrogen
atom bond thereto, a heterocyclic group, provided
that only one of R3 and R4 is hydroxy, alkoxy, or
substituted alkoxy; R15 and Rr6 are independently
selected from the group consisting of:  15 hydrogen,
alkyl,  substituted alkyl,  cycloalkyl,  substituted
cycloalkyl,  20 aryl, substituted aryl,  heteroaryl,
substituted heteroaryl, and R15 and R'6 together
withthe nitrogen atom to which they are  25 attached
may form a hetercycloalkyl, substituted
heterocylcoalkyl,  heteroaryl, or substituted
heteroaryl; W, W2, and Ware independently selected
from the group consisting  



of. hydrogen,  30 a phosphate, a phosphonate, 90 22
March 2007  WO 2004/028481 PCT/US2003/031333  a mono
fluorophosphate; aryl, . a sulfonate ester,  a lipid,
5 an amino acid,  a carbohydrate,  a peptide, and
cholesterol; , and pharmaceutically acceptable
prodrugs and salts thereof;  10 provided that the
compound of Formula I is not: a)
9-((3-D-ribofuranosyl)-6-hydroxylaminopurine; b)
7-((3-D-ribofuranosyl)- 4- hydroxylamino=pyirolo[2,3-
d]pyrimidine; c)
9-(2'-C-methyl-a-D-ribofuranosyl)-6-hydroxylaminopurme
;  15 d) 9-(5'-O-monophosphate-(3-D-ribofuranosyl)-6-
hydroxylanlinopurine; and e)
9-(5'-O-triphosphate-(3-D-ribof
iranosyl)-6-hydroxylaminopurine.  2. The compound
according to Claim 1, wherein R and R; are not both
20 hydrogen. 3.. A compound of Formula lAt .  91 22
March 2007  WO 2004/028481 PCT/US2003/031433  Rt1
/ORts N  



iB E  N piF  WO 0  R RI  OH OH IA  wherein R and R1
are independently selected from the group  consisting
of: hydrogen,  5 alkyl,  substituted alkyl,  alkenyl,
substituted alkenyl,.  alkynyl, 10 substituted
alkynyl; provided that R and R1 are not both hydrogen;
R13 is selected from the group consisting of hydrogen,
alkyl, and  substituted alkyl; R14is selected from the
group consisting of hydrogen, alkyl, and  15
substituted alkyl; a, B, D, and E are independently
selected from the group consisting of  >N, >CH, >C-CN,
>C-NO2, >C-alkyl, >C-substituted alkyl, >C-NHCONH2,
>C-CONR;5R16, >C-COOR15, >C-hydroxy,>C-alkoxy,
>C-amino, >C-alkylamino, >C-dialkylamino, >C-halogen,
?C-(1,3-oxazol-2-yl),  20 >C-(1,3-tbiazol-2-yl) and
>C-(imidazol-2-yl); F is selected from >N, >CH, >C-CN,
>C NO2, >C-alkyl, >C- substituted alkyl, >C-NHCONH2,
>C-CONR15R16, >C-COOR15, >C-alkoxy,
>C-(1,3-oxazol-2-yl), >C-(l,3-thiazol-2-y1),
>C-(imidazol-2-yI), and >C-Y,  where Y is selected
from the group consisting of hydrogen, halo, hydroxy,
25 allcylthioether, and -NR3R4 where R3 and R4 are
independently selected from  92 



22 March 2007  WO 2004/028481' PCTIUS2003/031433  the
group consisting of hydrogen, hydroxy, alkyl,
substituted alkyl, alkenyl, substituted alkenyl,
alkenyl, substituted alkynyl, alkoxy, substituted
alkoxy,  aryl, substituted aryl, heteroaryl,
substituted heteroaryl, heterocyclic,  substituted
heterocyclic and where R3 and R4 are joined to form,
together with 5 the nitrogen atom bond thereto, a
heterocyclic group, provided that only one  of R3 and
R4 is hydroxy, alkoxy, or substituted alkoxy; Rn5 and
R16 are independently selected from the group
consisting of:  hydrogen, alkyl,  10 substituted
alkyl,  cycloalkyl,  substituted cycloalkyl,  aryl,
substituted aryl, 15 heteroaryl,  substituted
heteroaryl, and R15 and R16 together with the nitrogen
atom to which they are  attached may form a
hetercycloalkyl, substituted heterocylcoalkyl,
heteroaryl, or substituted heteroaryl; 20 W is
selected from the group consisting of.  hydrogen,  a
phosphate, a phosphonate,  acyl, 25 alkyl,  a
sulfonate ester,  a lipid, an amino acid,  a
carbohydrate,  30 a peptide,. and 



cholesterol; 93 22 March 2007  WO 2004/028481
PCTIUS2003/031433  and pharmaceutically acceptable
salts thereof provided that the compound of Formula IA
is not 9-(2'-C-methyl-a-D-
ribofuranosyl)-6-hydroxylaminopurine. 5 4. A compound
of Formula IB: Rte /OR13  N N  Z 'l  N N;\Y  WO 0  R
R1  O O\  W2 W3  IB wherein R and Rt are independently
selected from the group  10 consisting of: hydrogen
alkyl,  substituted alkyl,  alkenyl, 15 substituted
alkenyl,  atkynyl, and  substituted alkynyl; R13 is
selected from the group consisting of hydrogen, alkyl,
and  substituted alkyl; 20 R14 is selected from the
group consisting of hydrogen, alkyl, and  



substituted alkyl Y is selected from the group
consisting of:  hydrogen, halo, 94 22 March 2007  WO
2004/028481 PCT/1JS2003/031433  hydroxy,
alkylthioether,  -NR3R4 where R3 and R4 are
independently selected from the  group consisting of
hydrogen, hydroxy, alkyl, substituted alkyl, alkenyl,
5 substituted alkenyl, alkenyl, substituted alkenyl,
alkoxy, substituted alkoxy,  aryl, substituted aryl,
heteroaryl, substituted heteroaryl, heterocyclic,
substituted heterocyclic and where R3 and R4 are
joined to form, together with  the nitrogen atom bond
thereto, a heterocyclic group, provided that only one
of R3 and R4 is hydroxy, alkoxy, or substituted
alkoxy; 10 Z is selected from the group consisting of:
hydrogen,  halo, hydroxy,  alkyl,  15 substituted
alkyl, alkenyl,  substituted alkenyl,  alkynyl,
substituted alkynyl,  20 cyano, carboxyl,  carboxyl
ester,  acylamino,  1,3-oxazol-2-y1, 25
1,3-oxazol-5-yl,  



1,3-thiazol-2-yl, .  imidazol-2-yl,
2-oxo-[1,3]dithiol-4-yl,  furan-2-yl, 30
2H-[1,2,3]triazol-4-yl, and  95 22 March 2007  WO
2004/028481 PCT/US2003/031433  -NR3R4 where R3 and R4
are independently selected fr om the group consisting
of hydrogen, hydroxy, alkyl, substituted alkyl,
alkenyl,  substituted alkenyl, alkynyl, substituted
alkynyl, alkoxy, substituted alkoxy,  aryl,
substituted aryl, heteroaryl, substituted heteroaryl,
heterocyclic, 5 substituted heterocyclic and where R3
and e are joined to form, together with  the nitrogen
atom bond thereto, a heterocyclic group, provided that
only one  of R3 and R4 is hydroxy, alkoxy, or
substituted alkoxy; W, W?, and W3 are independently
selected from the group consisting  of 10 hydrogen,  a
phosphate,  a.phosphonate,  a monofluorophosphate
acyl, i5 a sulfonate ester,  a lipid, an amino acid,
a carbohydrate,  a peptide, and 20 cholesterol; and
pharmaceutically acceptable prodrugs and salts
thereof;  provided that the compound if Formula 1B is
not a) 9-((3-D-ribofuranosyl)-6-hydroxylaminopurine;
b) 9-(2'-C-methyl-a-D-ribohranosyl)-6
hydroxylaminopurine;  



25 c) 9-(5'-O-monophosphate-4-D ribofiuanosyl)-6-
hydroxylaminopurine; and d)
9-(5'-O-triphosphate-O-D-ribofuranosyl)-6-hydroxylamin
opurine.  5. The compound according to Claim 4,
wherein at least one of R and R'  30 is other than
hydrogen 96 22 March 2007  WO 2004/028481:
PCT/US2003/031433  6. A compound ofFormula ICc R'\
OR13  N Z i N  N N~y  WO 0  R R1  OHOH 5 IC  wherein
Rand R1 are independently selected from the group
consisting of hydrogen,  alkyl,  10 substituted alkyl,
alkenyl,  substituted alkenyl,  alkynyl, and
substituted alkynyl, 15 provided that R and R' are not
both hydrogen;" , 0 is selected from the group
consisting of hydrogen, alkyl, and  substituted alkyl;
R14 is selected from the group consisting of hydrogen,
alkyl, and  



substituted alkyl; . 20 Y is selected from the group
consisting of..  hydrogen,  halo, hydroxy,
alkylthioether;  25 NR3R4 where R3 and R4 are
independently selected from the 97 22 March 2007
WO'2004/028481 PCT/US2003/031433  group consisting of
hydrogen, hydroxy, alkyl, substituted alkyl, alkenyl,
substituted alkenyl, alkynyl, substituted alkynyl,
alkoxy, substituted allcoxy,  aryl, substituted aryl,
heteroaryl, substituted heteroaryl, heterocyclic,
substituted heterocyclic and where R3 and e are joined
to form, together with 5 the nitrogen atom bond
thereto, a heterocyclic group, provided that only one
of R3 and R4 is hydroxy, alkoxy, or substituted
alkoxy; Z is selected from the group consisting of:
hydrogen, halo,  10 hydroxy,  alkyl, and -RR3R4 where
R3 and e are independently selected from the  group
consisting of hydrogen, hydroxy, alkyl, substituted
alkyl, alkenyl,  substituted alkenyl, alkynyl,
substituted alkynyl, alkoxy, substituted alkoxy, 15
aryl, substituted aryl, heteroaryl, substituted
heteroaryl, heterocyclic,  substituted heterocyclic
and where R3 and e are joined to form, together with
the nitrogen atom bond thereto, a heterocyclic group,
provided that only one  of R3 and R4 is hydroxy,
alkoxy, or substituted alkoxy; W is selected from the
group consisting of.  20 hydrogen, a phosphate; a
phosphonate,  



acyl, a sulfonate ester,  25 a lipid, an amino acid,
a carbohydrate,  a peptide, and  cholesterol; 30 and
pharmaceutically acceptable salts thereof; provided
that the, compound of Formula IC is not
9-(2'-C-methyl-a-D- 9& 22 March 2007  WO 2004/028481
PCT/lUS2003103143.3  ribofuranosyl)-6-(-S or R
Inactive-)-hydroxylaminopurine. 7. A compound of
Formula IC-A:  ZN I \ N  i  N N~y WO 0  R RI  OHOH 5
IC-A  wherein R and Rr are independently selected from
the group  consisting o hydrogen  alkyl,  10
substituted alkyl, alkenyl,  substituted alkenyl
alkynyl, and  substituted alkynyl, 15 provided that R
and Rr are not both hydrogen; 



R2 is NR.3'R4' where R3' is hydrogen and R4' is
hydroxy or alkoxy;  Y is selected from the group
consisting of: hydrogen,  halo,  20 hydroxy,
alkylthioether,  NR3R4 where R3 and R4 are
independently selected from the  group consisting of
hydrogen, alkyl, substituted alkyl, alkenyl,
substituted  alkenyl, alkynyl, substituted albynyl,
alkoxy, aryl, substituted aryl, heteroaryl, 25
substituted heteroaryl, heterocyclic, substituted
heterocyclic and where R3 and  99 22 March 2007  WO
2004/028481 PCT/US2003/031433  R4 is joined to form,
together with the nitrogen atom bond thereto, a
heterocyclic group; Z is selected from the group
consisting of,  hydrogen, 5 halo,  hydroxy, and NR.3R4
where R3 and R4 are independently selected from the
group consisting of hydrogen, alkyl, substituted
alkyl, alkenyl, substituted  alkenyl, alkenyl,
substituted alkenyl, alkoxy, aryl, substituted aryl,
heteroaryl, 10 substituted heteroaryl, heterocyclic,
substituted heterocyclic and where R3 and  R4 are
joined to.form, together with the nitrogen atom bond
thereto, a  heterocyclic group; W is selected from the
group consisting of:  hydrogen, 15 a phosphate,  acyl,
a sulfonate ester,  a lipid, an amino acid,  



20 a carbohydrate,  a peptide, and  cholesterol; and
pharmaceutically acceptable salts thereof; provided
that the compound if Formula IC-A is not
9-(2'-C-methyl-a- 25
D-ribofuranosyl)-6-hydroxylaminopurine. 100 22 March
2007  WO 2004/029481 PCTIUS2003/031433 Patent
Attorney Docket No.:55491-20005.40  8. A compound of
Formula ID: R14 OR13  N N~Y  WO 0  R RI  O O`  W2 W3
ID 5 wherein R and R1 are independently selected from
the group consisting of.  hydrogen, alkyl,
substituted alkyl,  alkenyl, 10 substituted alkenyl,
alkynyl, and  substituted alkynyl; Ri3 is selected
from the group consisting of hydrogen, alkyl, and
substituted alkyl; 15 R14 is selected from the group
consisting of hydrogen; alkyl, and  substituted alkyl;



Y is selected from the group consisting of:  hydrogen;
halo,  20 hydroxy,  alkylthioether, and -NR3R4 where
R.3 and R4 are independently selected from the  group
consisting of hydrogen, hydroxy, alkyl, substituted
alkyl, alkenyl,  substituted alkenyl, alkynyl,
substituted allcynyl, alkoxy, substituted alkoxy, 101
22 March 2007  WO 2004/028481 PCTIUS2003/031433  aryl,
substituted aryl, heteroaryl, substituted heteroaryl,
heterocyclic, substituted heterocyclic and where R3
and R4 are joined to form, together with  the nitrogen
atom bond thereto; a heterocyclic group, provided that
only one  of R3 and R4 is hydroxy, alkoxy, or
substituted alkoxy; 5 Z2 is selected from the group
consisting of:  hydrogen,  halo, hydroxy,  alkyl,  10
substituted alkyl, alkenyl,  substituted alkenyl,
alkynyl, substituted alkynyl,  15 cyano carboxyl,
carboxyl ester,  acylamino,  1,3-oxazol-2-y1; 20 -
1,3-oxazol-5-yl, ...  1,3-thiazol-2-yl, 



imidazol-2-y1,  2-oxo-[1,3]dithiol-4-yl,  furan-2-yl,
25 2H-[1,2,3]triazol-4-yl, and NR3R4 where R3 and R4
are independently selected from the  group consisting
of hydrogen, hydroxy, alkyl, substituted alkyl,
alkenyl,  substituted alkenyl, alkynyl, substituted
alkynyl, alkoxy, substituted alkoxy,  aryl,
substituted aryl, heteroaryl., substituted heteroaryl,
heterocyclic, 30 substituted heterocyclic and where R3
and R4 are joined to form, together with  102 22 March
2007  WO 2004/028481 1'CT/US2003/031433 Patent
Attorney Docket No.:55491-20008.40  the nitrogen atom
bond thereto, a heterocyclic group, provided that only
one of R3 and R4 is hydroxy, alkoxy, or substituted
alkoxy; W, Wz, and W3are independently selected from
the group consisting  of, 5 hydrogen,  a phosphate,
phosphonate,  monofluorophosphate  acyl, 10 OWl,  a
sulfonate ester,  a lipid, an amino acid,  a
carbohydrate,  15 a peptide, and cholesterol;  and
pharmaceutically acceptable prodrugs. and salts
thereof,  provided that the compound if Formula ID is
not 7-((3-D 



ribofuranosyl)- 4-
hydroxylamino-pyrrolo[2,3-d]pyrimidine.  20 9. The
compound according to Claim 8.wherein at least one of
R or R1 is  other than hydrogen. 10. A compound of
Formula lE:  25 103 22 March 2007  WO'2004/028481
PCT/US2003/031433  R1\ OR13 Z3 N  N/ ~~  N N" 'Y  WO 0
R R1  O 0~ - W2 W3 IE  wherein R and R1 are
independently selected from the group  consisting of.
hydrogen,  5 alkyl,  substituted alkyl,  alkenyl,
substituted alkenyl,  alkynyl, and 10 substituted
alkynyl; R13 is selected from the group consisting of
hydrogen, alkyl, and  substituted alkyl; Rio is
selected from the group consisting of hydrogen, alkyl,
and  



substituted alkyl; 15 Y is selected from. the group
consisting of.  hydrogen,  halo, hydroxy,
alkylthioether, and 20 -NR3R4 where R3 and e are
independently selected from the  group consisting of
hydrogen, hydroxy, alkyl, substituted alkyl, aikenyl,
substituted alkenyl, allcynyl, substituted alkynyl,
alkoxy, substituted alkoxy,  aryl, substituted aryl,
heteroaryl, substituted heteroaryl, heterocyclic,
substituted heterocyclic and where R3 and R4 are
joined to form, together with 104 22 March 2007  WO
2004/028481 PCTIUS2003/031433  the nitrogen-atom bond
thereto; a heterocyclic group, provided that only one
of R3 and R4 is hydroxy, alkoxy, or substituted
alkoxy;  Z3 is selected from the group consisting of:
hydrogen, 5 halo, - hydroxy,  alkyl,  substituted
alkyl,  alkenyl, 10 - substituted alkenyl,  alkynyl,
substituted alkynyl,  cyano  carboxyl, 15 carboxyl
ester,  acylamino,  1,3-oxazol-2-yl,  1,3-oxazol-5-yl,



1,3-tbiazol-2-yl, 20 imidazol-2-yl,
2-oxo-[1,3]dithiol-4-yl,  fur=-2-yi,
2H-[1,2,3]triazol-4-yl, and NR3R4 where R3 and R4 are
independently selected from the  25 group consisting
of hydrogen, hydroxy, alkyl, substituted alkyl,
alkenyl,  substituted alkenyl, alkynyl, substituted
alkenyl, alkoxy, substituted alkoxy,  aryl,
substituted aryl, heteroary], substituted heteroaryl,
heterocyclic,  substituted heterocyclic and where R3
and R4 arejoined to form, together with  the nitrogen
atom bond thereto, a heterocyclic group, provided that
only one 30 of R3 and R4 is hydroxy, alkoxy, or
substituted alkoxy;  105 22 March 2007  WO 2004/028481
PCT/11S2003/031433  W, W2, and W3are independently
selected from the group consisting of hydrogen,  a
phosphate, 5 a phosphonate, a monofluorophosphate,
acy-1, . a sulfonate ester,  a lipid, 10 an
amino"acid,  a carbohydrate,  apeptide, and
cholesterol;  and pharmaceutically acceptable prodrugs
and salts thereof.  15 11. The compound according to
Claim 10, wherein at least one of  R and Rl is other
than hydrogen. 



12. A compound of formula II: C(H)b Y2  N  ~8 ~ \E ,F
N i  0 R R1  W2O W3  20 ! wherein Rand R1 are
independently selected from the group  consisting Of..
hydrogen,  alkyl, 106 22 March 2007  . WO,2004/028481
PCT/US2003/031433  substituted alkyl, alkenyl,
substituted alkenyl,  alkynyl, and 5 substituted
alkynyl; Y2 is CH2, N, 0, S, SO, or SO2; N together
with -C(H)b and Y2 forms a heterocyclic, substituted
heterocyclic,  heteroaryl or substituted heteroaryl
group wherein each of said heterocyclic,  substituted
heterocyclic, heteroaryl or substituted heteroaryl
group is optionally fused 10 to form a bi- or
multi-fused ring system (preferably no more than 5
fused rings) with  one or more ring structures
selected from the group consisting of cycloalkyl,
cycloalkenyl, heterocyclic, aryl and heteroaryl group
which, in.tum, each of such ring  structures is
optionally substituted with 1 to 4 substituents
selected from the group  consisting of hydroxyl, halo,
alkoxy, substituted alkoxy, thioalkyl, substituted 15
thioalkyl, aryl, heteroaryl, heterocyclic, nitro,
cyan, carboxyl, carboxyl esters, alkyl,  



substituted alkyl, allcenyl, substituted alkenyl,
alkynyl, substituted aikynyl, amino,  and substituted
amino; b is an integer equal to 0 or 1; A, B, D, and E
are independently. selected from the group consisting
of  20 >N, >CH, >C-CN, >C-NO2, >C-alkyl,
>C-substituted alkyl, >C-alkenyl,  >C-substituted
alkenyl, >C-alkynyl, >C-substituted alkynyl,
>C-NHCONH2,  >C-CONR15R16, >C-COOR1s, >C. hydroxy,
>C-alkoxy, >C-amino,  >C-alkylamino, >C-dialkylamino,
>C-halogen, >C-(1,3-oxazol-2-yl);
>C-(l,3-oxazol-5-yl), >C-(l,3-thiazol-2-yl),
>C-(imidazol-2-yl), >C-(2-oxo 25. [1,31dithiol-4-y1),
>C-(fiuau-2-yl), and >C-( 2H-[1,2,3]triazol-4-yl); F
is selected from >N, >C-CN, >C-NO2, >C-alkyl,
>C-substituted  alkyl, >C-alkenyl,
>C-substituted.alkenyl; >C-alkenyl, >C-substituted
alkenyl, >C-NHCONH2,.>C-CONR15R16,>C-COORI ,
>C-alkoxy, >C-(1,3- oxazol-2-yl),
>C-(1,3-oxazol-5-yl), >C-(1,3-thiazol-2-y1),
>C-(imidazol-2-yl), 30 >C-(2-oxo-[1,3]dithiol-4-yl),
>C-(furan 2-yl),>C-( 2H-[1,2,3]triazol-4-yl),  and
>C-Y, where Y is selected from the group consisting of
hydrogen, halo,  107 22 March 2007  WO 2004/028481
PCT/US2003/031433  hydroxy, alkylthioether, and NR3R4
where R3 and R4 are independently selected from the
group consisting of hydrogen, hydroxy, alkyl,
substituted  alkyl, alkenyl, substituted alkenyl,
alkenyl, substituted alkenyl, alkoxy,  substituted
alkoxy, aryl, substituted aryl, heteroaryl,
substituted heteroaryl, 5 heterocyclic, substituted
heterocyclic and where R3 and R4 are joined to form,
together with the nitrogen atom bond thereto, a
heterocyclic group, provided  that only one of R3 and
R4 are hydroxy, alkoxy, or substituted alkoxy; R15 and
R16 are independently selected from the group
consisting of  hydrogen, 10 alkyl,  substituted alkyl,
cycloalkyl,  substituted cycloalkyl,  



aryl, 15 substituted aryl,  heteroaryl  substituted
heteroaryl, and R15 and R16 together with the nitrogen
atom to wbich'they are  attached may form a
hetercycloalkyl, substituted heterocylcoalkyl,  20
heteroaryl, or substituted heteroaryl; W, W2,and W3are
independently selected from the group  consisting of
hydrogen,  aphosphate,  25 a phosphonate; a monof
luorophosphate;  acyl, a sulfonate ester,  a lipid, 30
an amino acid,  a carbohydrate, 108 22 March 2007  WO
2004/028481 PCT/US2003/031433  apeptide, and
cholesterol;  and pharmaceutically acceptable salts,
thereof 5 13. The compound according to. Claim 12,
wherein at least one of  R and Rl. is other than
hydrogen. 14. A compound of Formula IIA: 9 /~\
C(H)b%2  N N  N N~y  



wo O  R RI  OHOH 10 IIA  wherein R and Rl are
independently selected from the group  consisting of:
hydrogen,  15 alkyl,  substituted alkyl,  alkenyl,
substituted alkenyl,  alkynyl, and 20 substituted
alkynyl, . provided that R and R1 are not both
hydrogen;  Y2 is CH2, N, O,. S, SO, or SO2; N together
with -C(H)b andY2 forms a heterocyclic, substituted
heterocyclic,  heteroaryl or substituted heteroaryl
group wherein each of said heterocyclic, 109 . 22
March 2007  WO 20041028481 PCT/US20031031433
substituted heterocyclic, heteroaryl or substituted
heteroaryl`group is optionally fused  to form a bi- or
multi-fused ring system (preferably no more than 5
fused rings) with  one or more ring structures
selected from the group consisting of cycloalkyl,
cycloallcenyl, heterocyclic, aryl and heteroaryl group
which, in turn, each of such ring 5 structures is
optionally substituted with 1 to 4 substituents
selected from the group  consisting of hydroxyl,-halo,
alkoxy, substituted alkoxy, thioalkyl, substituted
thioalkyl, aryl, heteroaryl, heterocyclic, nitro,
cyano, carboxyl, carboxyl esters, alkyl,  substituted
alkyl, alkenyl, substituted alkenyl, alkynyl,
substituted allcynyl, amino,  and substituted amino;
10 b is an integer equal to 0 or 1; W is selected from
the group consisting of:  



hydrogen, a phosphate, a phosphonate,  15 acyl, alkyl,
a sulfonate ester,  a lipid, an amino acid  20 a
carbohydrate,  a peptide, and  cholesterol;  Y is
selected from the group consisting of Y is selected
from the group consisting of: 25 hydrogen,  halo,
hydroxy,  alkylthioether, and NR3R4 where R3 and R4
are independently selected from the  30 group
consisting of hydrogen,hydroxy, alkyl, substituted
alkyl, alkenyl,  substituted alkenyl, alkynyl and
substituted allcynyl, alkoxy, substituted  110 22
March 2007  WO'2004/028481 PCTIUS2003/031433 Patent
Attorney Docket No.:55491-20008.40  alkoxy, aryl,
substituted aryl, heteroaryl, substitutedheteroaryl,,
heterocyclic,  substituted heterocyclic and where R3
and R4 are joined to form, together with the nitrogen
atom bond thereto, a heterocyclic group, provided that
only one  of R3 and R4 is hydroxy, alkoxy, or
substituted alkoxy; 5 Z is selected from the group
consisting of  hydrogen,  halo, 



hydroxy,  alkyl, and 10 -NR3R4 where R3 and R4 are
independently. selected from the group consisting of
hydrogen; hydroxy; alkyl, substituted alkyl, alkenyl,
substituted  alkenyl, alkynyl and substituted alkynyl,
alkoxy,substituted alkoxy, aryl, substituted  aryl,
heteroaryl, substituted heteroaryl, heterocyclic,
substituted heterocyclic and  where R3 and R4
arejoined to form, together with the nitrogen atom
bond thereto, a 15 heterocyclic group, provided that
only one of R3 and R4 is hydroxy, alkoxy, or
substituted alkoxy; and pharmaceutically acceptable
salts thereof 15. The compound according to any of
Claims.i-ll wherein e  20 is hydrogen and Ri3
is.selected from the group consisting of alkyl. and
hydrogen. 16. The compound. according to Claim 15,
wherein.R14 is.hydrogen  and R13 is selected from the
group consisting of hydrogen, methyl, ethyl, and  25
n-propyl. 17. The compound according to any of Claims
1-16, wherein R is  hydrogen and Rl is selected from
the group consisting of methyl, vinyl, allyl,
acetylenyl, propargyl, and trifluoromethyL 30 111 22
March 2007  WO 2004/028481 PCTIUS2003/031433  18. The
compound according to Claim 1, wherein A is >CH, B is
>N, D is >N, F is >CH or >C-Y and E is >N. 19. The
compound according to Claim 1, wherein A is >CH, B is
5 >C-Q, D is >N, F is >CH or >C-Y and E is >N where Q
is selected from.the  group consisting of hydrogen,
halo, cyan, acylamido, alkyl, alkenyl, alkynyl,  and
heteroaryl. 20. The compound according to Claim 20,
wherein Q is selected  10 - from the group
consistingof hydrogen; chloro, bromo, cyano, H2NC(O)-,
methyl, ethyl, vinyl, acetylenyl and oxazidin-2-yL 



21. The compound according to Claim 1, wherein A is
>N, B is  >C-Q, D is >N, F is >CH or >C-Y and E is >N
where Q is selected from the  group consisting of
hydrogen, halo, cyano, acylamido, alkyl, alkenyl and
15 alkenyl 22. The compound according to Claim 21,
wherein Q is selected  from the group consisting of
hydrogen, chloro, bromo, cyano, H2NC(O)-,  methyl,
ethyl, vinyl and acetylenyl. 20 23. The compound
according to any of Claims 1,3,4,6, 7A 10,  12, and
14, wherein W is selected from the group consisting of
hydrogen,  acyl or triphosphate. 25 24. The compound
according to any of Claims,1, 4, 8, 10 and 12,
wherein W2 and W3 are hydrogen or acyl. 25. The
compound according to Claim 24, wherein W2 is hydrogen
or acyl and W3 is hydrogen.. 30 26. The compound
according to Claim 25, wherein W2 is acyl.  112 22
March 2007  WO 2004/028481 PCT/1JS2003/031433 27. The
compound according to Claim 26, wherein said acyl
group  is selected from the group consisting of acyl
groups are derived from amino  acids, trimethylacetyl,
and acetyl. 5 28. The compound according to either
Claim 12 or 14, wherein N together  with -C(H)b and Y2
forms a heterocyclic or substituted heterocyclic
group. 29. The compound according to Claim 28, wherein
said heterocyclic or  10 substituted heterocyclic
group is selected from the group consisting of 2-
carboxamido-pyrrolidin-1-yl, piperidin-l-yl,
N-morpholino, N-thiomorpholino,  azetidin-1-yl,
pyrrolin-1-yl, 1,2,3,4-tetrahydropyridin-1-yl,
1,2,3,4- tetrahydroisoquinolin-2-yl, and
1,3,4,9-tetrahydro-beta-carbolin-2-yl. 15 30. A
compound selected from the group consisting of:  



9-(2'-C-methyl-J3-D-ribofu anosyl)- 6-
hydroxylaininopurine;  9
(2'-C-methyl-(3-D-ribofuranosyl)- 6-
methoxylaminopurine;  9-(2'-C-methyl-
O-D-ribofiiranosyl)- 6- propoxylaminopurine;
7-(2'-C-methyl-(3-D-ribofilranosyl)- 4-
hydroxylamino-pyrrolo[2,3  20 d]pyrimidine;
7-(2'-C-methyl-(3-D-ribofuranosyl)- 4-
methoxylamino-pyrrolo[2,3- d]pyrimidine;
1-(2'-C-methyl-(3-D-ribofiunnosyl)- 4-
methoxylamino-pyrazolo[3,4- d]pyrimidine; 25
1-(2'-C-methyl-(3-D-ribofuranosyl)- 4-
hydroxylamino-pyrazolo[3,4- d]pyrimidine;
7-(2'-C-methyl-(3-D-ribofuranosyl)- 5-chloro-4-
hydroxylaznino-pyrrolo[2,3- d]pyrimidine;
7-(2'-C-methyl-(3-D-ribofaranosyl)- 5-bromo-4-
hydroxylamino-pyrrolo[2,3- 30 d]pyrimidine; 113 22
March 2007  WO 20047028481 PCT/US2003/031433
7-(2'-C-methyl-(3-D-ribofuranosyl)- 5-methyl-4-
hydroxylamino-pyrrolo[2,3- d]pyrimidine;
7-(2'-C-methyl-(3-D-ribothranosyl)- 5-cyano-4-
hydroxylauiino-pyrrolo[2,3- d]pyrimidine; 5
7-(2'-C-methyl-(3-D-riboniranosyl)-4-
hydroxylamino-pyrrolo[2,3- d]pyrimidine 5-carboxyl
amide; 7-(2'-C-methyl-(3-D-ribofuranosyl)-5-ethyl-4-
hydrox ylamino-pyrrolo[2,3- d]pyrimidine;
7-(2'-C-methyl-(3-D-ribofuranosyl)- 5-bromo-4-
methoxylamino-pyrrolo[2,3- 10 d]pynmidine;
7-(2'-C-methyl-(3-D-n'bof rranosyl)- 5-methyl-4-
methoxylamino-pyrrolo[2,3- d]pyrimidine;
7-(2'-C-methyl-(3-D-ribofu anosyl)- 5-cyano-4-
methoxylamino-pyrrolo[2,3- d]pyrimidine; 



15 7-(2'-C-methyl-(3-D-ribofurarosyl)-4- methox
ylamino pyrrolo[2,3- d]pyrimidine 5-carboxyl amide;
1-(2'-C-methyl-(3-D-ribofu anosyl)-3-bromo- 4-
hydroxylanxino-pyrazolo[3,4- d]pyrimidine;
1-(2'-C-methyl-(3-D-ribofbranosyl)-3-methyl- 4-
hydroxylamino- 20 pyrazolo[3,4-d]pyrimidine;
1-(2'-C-methyl-(3-D-ribofrranosyl)-3-cyano- 4-
hydroxylamino-pyraazol_o[3,4- djpyrimidine;
1-(2'-C-methyl-(3-D-ribofrranosyl) - 4-
methoxylamino-pyrazolo[3,4- d]pyrimidine-
3-carboxamide; 25
1-(2'-C-methyl-(3-D-ribofranosyl)-3:bromo- 4-
methoxylamino- pyrazolo[3,4-d]pyrimidine;
1-(2'-C-methyl-[3-D-nibofiuanosyl)-3-methyl- 4-
methoxylamino- pyrazolo[3,4-d]pyrimidine;
1-(2'-C-methyl-(3-D rib(>furanosyl)-3-cyano- 4-
methoxylamino-pyrazolo[3,4  30 d]pyrimidme; 114 Al. 22
March 2007  WO 2004/028481 PCT1US2003/031433
1-(2'-C-methyl-(3-D-ribofuranosyl) - 4-
methoxylamino-pyrazolo[3,4- d]pyrimidine-
3-carboxamide;
9-(2'-C-methyl-(3-D-ribofiiranosyl)-6-(-S of
R)-hydroxylaminopurine;
9-(2'-C-methyl-5'-O-triphosphate-(3-D-ribothranosyl)-6
-(-Sor R-) 5 hydroxylaminopurine;
7-((3-D-ribofuranosyl)-4-hydroxylamino
pyrrolo[2,3-d]pyrimidine;
7-(2'-C-methyl-(3-D-ribofiuauosyl)-4-hydroxylamino-5-e
thynyl-pyrrolo[2,3- d]pyrimidine;
7-(2'-C-methyl-(3-D-ribofurauosyl)-4-hydroxylamino-5-e
thenyl-pyrrolo[2,3- 10 d]pyrimidine;
7-(2'-C-methyl-(3-D-ribof
iranosyl)-4-hydroxylamino-5-(1,3-oxazol-5-yl)-
pyrrolo[2,3-d]pyrimidine; 



6-hydmxylamino-9-(2'-C-methyl-3',5-diphosphite-p-D-rib
ofuranosyl)purine;
9-(2'-C-methyl-(3-D-ribofuranosyl)- 6
-[2-ammocarbonyl-(pyrrolidine-1-yl)]- 15 purine;
9-(2'-C-methyl-(3-D-ribofuranosyl)-
6-(1,3,4,9-tetrahydro beta-carbolin-2- yl)purine;
9-(2'-C-methyl-(3-D-ribofiiranosyl)-
6-(piperidin-1-yl)purine; 20
9-(2'-C-trifluoromethyl-(3-D-ribofuranosyl)-6-[2-amino
carbonyl-(pyrrolidine- 1-yl)]-purine;
9-(2'-C-ethenyl-f
3-D-ribofuranosyl)-6-[2-aminocarbonyl-(pyrrolidine-1-y
l)]- purine
9-(2'-C-ethynyl-(3-D-ribofuranosyl)-6-[2-aminocarbonyl
-(pyrrolidine-1-y1)]- 25 purine; 9-(2'-C-methyl- P
-D-ribofurauosyl)- 6-(azetidin-1-yl)purine;,
9-(2'-C-methyl- f3 -D-ribofuranosyl)-
6-(pyrrolidin-1-yl)purine;  9-(2'-C-methyl- [3
-D-ribofu anosyl)- 6-(3,6-dihydro-2H pyridin
1-yl)purine; and 115 22 March 2007
9-(2'-C-methyl-G3-D-ribofaranosyl)-6-(3,4-dihydro- I
H-isoquinolin-2 yl)purine.  32. The use of a compound
or mixtures of one or more compounds according to  any
of Claims 1-30 in the manufacture of a medicament for
the therapeutic treatment  of HCV. 33. The use of a
pharmaceutical composition according to Claim 31 in
the  manufacture of a medicament for the therapeutic
treatment of HCV. 116 22 March 2007  .SEQUENCE LISTING
<110> GENELABS TECHNOLOGIES, INC.  Roberts,
Christopher Don  Dyatkina, Natalia B <120> NUCLEOSIDE
DERIVATIVES FOR TREATING HEPATITIS C VIRUS INFECTION  



<130> 355491-1305 '<140> PCT/us2003/031433  <141>
2003-09-30  <150> 60/415,222  <151> 2002-09-30  <150>
60/443;169  <151> 2003-01-29  <160> 2 <170> Patentin
Ver. 3.2  <210> 1 <211>'34  <212> DNA <213> Artificial
Sequence  <220> <223> Description of Artificial
Sequence: Synthetic  primer <400> 1 aggacatgga
tccgcggggt cgggcacgag acag 34  .<210> 2 <211> 35
<212> DNA . <213> Artificial sequence .  <220> <223>
Descripti.on of Artificial sequence:: synthetic.
primer <400> 2 aaggctggca tgcactcaat gtcctacaca tggac
35  1 22 March 2007  WO 2004/028481 PCT/US2003/031433
a400> 2 Ala Ala Gly Gly Cys Thr Gly Gly Cys Ala Thr
Gly Cys Ala Cys Thr  



1 5 10 15  Cys Ala Ala Thr Gly Thr Cys Cys Thr Ala Cys
Ala Cys Ala Thr Gly 20 25 30  Gly Ala Cys 35 2 




