
Case 23380 ANTIVIRALPHOSPHORAMIDATES The invention
relates to the field of antiviral therapy and in
particular to nucleoside derivatives for treating
Hepatitis C Virus (HCV) mediated diseases. The
invention provides novel chemical compounds,
pharmaceutical compositions comprising these
compounds, methods for treatment or prophylaxis of HCV
mediated diseases employing said compounds in
monotherapy or in combination therapy. The invention
relates to nucleoside derivatives that inhibitor
HCVreplicon RNA replication. In particular, the
invention is concerned with the use of phosphoramidate
esters of 4'-substituted nucleosides that inhibitor of
subgenomic HCV RNA replication and pharmaceutical
compositions containing such compounds. Hepatitis C
virus is the leading cause of chronic liver disease
throughout the world. (Boyer, N. et al. J. Hepatol.
2000 32:98-112). Patients infected with HCV are at
risk of developing cirrhosis of the liver and
subsequent hepatocellular carcinoma and hence HCV is
the major indication for liver transplantation. HCV
has been classified as a member of the virus family
Flaviviridae that includes the genera flaviviruses,
pestiviruses, and hapaceiviruses which includes
hepatitis C viruses (Rice, C. M., Flaviviridae: The
viruses and their replication. In: Reids Virology,
Editors: B. N. Fields, D.M. Knipe and P.M. Howley,
Iippincott-Raven Publishers, Philadelphia, Pa.,
Chapter 30, 931-959, 1996). HCV is an enveloped virus
containing a positive- sense single- stranded RNA
genome of approximately 9.4 kb. The viral genome
consists of a 5' untranslated region (UTR), a long
open reading frame encoding a polyprotein precursor
of-approximately 3011 amino acids, and a short 3' UTR.
The 5' UTR is the most highly conserved part of the
HCV genome and is important for the initiation and
control of polyprotein translation. Genetic analysis
of HCV has identified six main genotypes which diverge
by over 30% of the DNA sequence. More than 30 subtypes
have been distinguished. In the US approximately 70%
of infected individuals have Type Ia and Ib infection.
Type Ib is the most prevalent subtype in Asia. (X
Forns and J. Bukh, Clinics in liver Disease 1999
3:693-716; J. Bukh et al, Semin. Uv. Dis. 1995
15:41-63). Unfortunately Type 1 infectious is more
resistant to therapy than either type 2 or 3 genotypes
(N. N. Zein, Clin. Microbiol. Rev., 2000 13:223-235).
JZ/23.06.2006Viral structural proteins include a
nucleocapsid core protein (C) and two envelope
glycoproteins, El and E2. HCV also encodes two
proteases, a zinc-dependent metalloproteinase encoded
by the NS2-NS3 region and a serine protease encoded in
the NS3 region. These proteases are required for
cleavage of specific regions of the precursor
polyprotein into mature peptides. The carboxyl half of
nonstructural protein 5, NS5B, contains the
RNA-dependent RNA polymerase. The function of the
remaining nonstructural proteins, NS4Aand NS4B, and
that of NS5A(the amino -terminal half of nonstructural
protein 5) remain unknown. It is believed that most of
the non- structural proteins encoded by the HCV RNA
genome are involved in RNA replication Currently there
are a limited number of approved therapies are
currently available for the treatment of HCV
infection. Existing therapies and new therapies
currently in development for treating HCV and
inhibition of HCV NS5B polymerase have been reviewed:
R. G. Gish, Sem. Liver. Dis., 1999 19:5; Di Besceglie,
A M. and Bacon, B. R., Scientific American, October:
1999 80-85; G. Lake-Bakaar, Current and Future Therapy
or Chronic Hepatitis C Virus liver Disease, Curr. Drug
Targ. Infect Dis. 2003 3(3) :247-253; P. Hoffmann et
al, Recent patents on experimental therapy for
hepatitis C virus infection (1999-2002), Exp. Opin.
Ther. Patents 2003 13(ll):1707-1723; M. P. Walker et
al, Promising Candidates for the treatment of chronic
hepatitis C, Exp. Opin. Investig. Drugs 2003 12(8):
1269- 1280; S.-L. Tan et al., Hepatitis C Therapeutics
.-Current Status and Emerging Strategies, Nature Rev.
DrugDiscov. 2002 1:867-881; J. Z.Wu and Z. Hong,
Targeting NS5B RNA-Dependent RNA Polymerasefor And-
HCV Chemotherapy, Curr. Drug Targ. - Infect. Dis. 2003
3(3):207-219. The development of resistance by HCV
strains along with existing strains which are
refractive to current therapy make new anti- HCV
compounds very desirable. A number of potential
molecular targets for drug development as anti-HCV
therapeutics have now been identified including, but
not limited to, the NS2-NS3 autoprotease, the N3
protease, the N3 helicase and the NS5B polymerase. The
RNAdependent RNApolymerase is absolutely essential for
replication of the single- stranded, positive sense,
RNA genome. Consequently, this enzyme has elicited
significant interest among medicinal chemists.
Nucleoside inhibitors of RNA polymerase can act either
as a chain terminator during DNA synthesis or as a
competitive inhibitor which interferes with nucleotide
binding to the polymerase. To function as a chain
terminator the nucleoside analog must be taken up be
the cell and converted in vivo to a triphosphate to
compete for the polymerase nucleotide binding site.
The required conversion of nucleosides to the
corresponding triphosphate is commonly mediated by
cellular kinases imparting additional structural
requirements on a potential nucleoside
polymeraseinhibitor. In addition this limits the
direct evaluation of nucleosides as inhibitors of HCV
replication to cell-based assays. Modification of the
furanose ring of nucleosides has afforded compounds
with anti-viral activity. Modification of the 2'- and
3'-positions of the sugar ring has been extensively
investigated. Modification of the 4'-position of the
furanose ring has been explored to a lesser extent
because of the difficulties associated with
introduction of substituents at this position. Maag et
al. (Anti-HIV Activity of4'-Azido and 4
'-Methoxynucleosid.es, J. Med. Chem. 1992
35:1440-1451) disclose the synthesis of
4'-azido-2-deoxyribonucleosides and 4- azido
nucleosides. C. O'Yang et al. {Tetrahedron Lett. 1992
33(l):37-40 and 33(l):41-44) disclose the synthesis
4'-cyano, 4'-hydroxymethyl- and 4'-formyl nucleoside
compounds substituted nucleosides. These compounds
were evaluated as anti-HIV compounds. In WO02/100415
published December 19, 2002 (US 2003/0236216 Al), R.
R. Devos et al. disclose 4'-substituted nucleoside
compounds that exhibit HCV activity. Four compounds
explicitly identified include the 4'-azido compound,
Ia, the 4'-ethynyl compound Ib, the 4'-ethoxy compound
Ic and the 4'-acetyl compound Id. Other exemplified
modifications of the ribose moiety exemplified include
the 2'-deoxy 2a derivative, 3'-deoxy derivative 2b,
the 3'-methoxy derivative 2e, the 3'-fluoro derivative
2c and the 2',3'-difluoro derivative 2d. In
WO2004/046159 published June 3, 2004 (US 2004121980),
J. A Martin et al. disclose mono-, di-, tri- and
tetra-acyl prodrugs of Ia useful for treating
HCV-mediated diseases. Both US applications are hereby
incorporated by reference in their entirety. Ia: R =
N3 2a: R1 = OH, R2 = R3 = R4 = H lb: R = ethynyl 2b:
R3 = OH, Ri = R = R = H lc: R = OEt 2c: R3 = OH, R2 =
F, Ri = R4 = H Id: R = C(=O)Me 2d: R1 = R2 = H, R3 =
R4 = F 2e: R1 = OMe, R3 = OH, R2 = R4 = H Y.-H. Yun et
al. (Arch. Pharm. Res. 1985 18(5):364-35) disclose the
synthesis and antiviral activity of
4'-azido-2'-deoxy-2'-fluoro-arabinofuranosyl
nucleosides (3: R = H, Me and Cl).3 4 B = adenine,
uracil, thymine G. S. Jeon and V. Nair (Tetrahedron
1996 52(39) :12643-50) disclose the synthesis
4'-azidomethyl-2',3'-deoxyribonucleosides 4 (B =
adenine, thymine and uracil) as HIV reverse
transcriptase inhibitors. I . Sugimoto et al.
disclosed the synthesis and the HIV and H. simplex
bioassay of 4'- ethynyl-2'-deoxycytidine (5) and other
two-carbon substituents at the 4'-position
(Nucleosides and Nucleotides. 183. Synthesis of 4 '
D-Branched Thymidines as a New Type of Antiviral
Agent, Bioorg. Med. Chem. Lett. 1999 9:385-88). T.
Wada et al. (Nucleosides & Nucleotides 1996 15
(l-3):287-304) disclose the synthesis and anti-HIV
activity of 4'-Cmethyl nucleosides. In WO02/18404
published March 7, 2002, R. Devos et al. disclose
novel and known purine and pyrimidine nucleoside
derivatives and their use as inhibitors of subgenomic
HCV replication and pharmaceutical compositions
containing said nucleoside derivatives. The compounds
disclosed consist of nucleosides with substituted
purine and pyrimidine bases. 6a: B = cytosine 6b: B =
thymine H. Ohrui et al. (Antimicrobial Agents and
Chemother. 2001 45(5) :1539- 1546; see also S. Koghgo
et al, Tennen Yuki Kagobutsu Toronkai Koen Yoshishu
2000 42:835 (Chem. Abs. 2001:102156 and H. Ohrui et
al. WO2000069876 published November 23, 2000) disclose
the synthesis and anti-HIV activity of
4'-C-ethynyl-D-D- ara mo- and 4'-Cethynyl-
2'-deoxy-D-D-n o-pentofuranosyl pyrimidines and
-purines. 4-Ethynylcytarabine (6a) exhibits good
anti-HIV activity while the corresponding nucleoside
wherein the base was thymine 6b was inactive. Several
4'-C-ethylnyl-2'-deoxy-D-D-n -pentofuranosyl
pyrimidines and -purines were potent inhibitors of HIV
reverse transcriptase (HIV-RT). K Kitano et al.
{Tetrahedron 1997 53(39) :13315- 13322) disclose the
synthesis 4'- fluoromethyl 2-deoxy-D-erythro-, ribo-
and ara mo-pentofuranosyl cytosines and antineoplastic
activity. 4'-Azidocytidine, 4'-azidouridine,
4'-ethynylcytidine, 4'-ethynyluridine,
4'azidoarabinose (see e.g. U.S. Ser. No. 60/603,778
which is incorporate by reference in its entirety),
4'-(Z-2-chlorovinyl)cytidine and
4'-(Z-2-chlorovinyl)uridine have exhibited activity
against HCV and Flaviviridiae in cell culture or
phosphorylated analogs were active against HCV
polymerase in vitro. However, more potent compounds
are desirable to provide safe therapeutically
effective levels in vivo. Surprisingly, certain
phosphoramidate derivatives have now been found to
exhibit useful biological activity against
Flaviviridae. Although nucleoside derivatives have
proven to be effective inhibitors of HCV polymerase,
their practical utility is often limited by two
factors. Firstly, suboptimal physical properties and
poor pharmacokinetics frequently limit the
intracellular concentration of the nucleoside
derivative. The present invention relates to
phosphoramidate derivatives of 4'-substituted
nucleosides compounds with improved physiochemical and
pharmacokinetic properties. These derivatives more
efficiently permeate the intestinal mucosa and
ultimately are transported into the cell. These
"pronucleotides" enhance biological activity,
bioavailability or stability of the parent nucleotide
(for reviews, see e.g., R. J. Jones and N.
Bischofberger, Antiviral Res. 1995 27; 1-15 and C. R.
Wagner et al, Med. Res. Rev. 2000 20:417-451). 



Secondly, if the prodrug successfully penetrates an
infected cell and is converted to the parent
nucleoside, the biologically activity of these
compounds depends upon kinasemediated phosphorylation
to generate the nucleoside triphosphate. Chemically
modified nucleosides that are effective enzyme
inhibitors are frequently poor substrates for
endogenous nucleoside kinases resulting in the
inefficient product of the triphosphate. Furthermore,
cells with low levels of nucleoside kinases are unable
to phosphorylate the nucleoside analog. Formation of
the monophosphate by a nucleoside kinase is normally
rate-limiting and the second and third
phosphorylations are less sensitive to modifications
to the nucleoside. Scheme 17c 7a: R3 = alkyl or
aralkyl 7b: R3 = H 7e 7d R5 is H or a substituent R6
is cytidine, uridine or a 5-substituted derivative
thereof Aryloxy phosphoramidate derivatives 7a afford
a mechanism to overcome both problems. The phosphate
moiety is masked with neutral lipophilic groups to
obtain a suitable partition coefficient to optimize
uptake and transport into the cell. Enzymemediated
hydrolysis of the ester produces a nucleoside
monophosphate 7e wherein the rare limiting initial
phosphorylation is unnecessary and the second and
third phosphorylation are less sensitive to structural
modifications of the nucleoside moiety. (Scheme I) C.
McGuigan et al., Antiviral Res. 1992 17'(4) :311-321;
Antiviral. Res.1991 15:255-263; J. Med. Chem. 1993
36(9) :1048- 1052; Antiviral Res. 1994 24:69-77; J.
Med. Chem. 1996 39:1748-1753; Bioorg. Med.. Chem.
Lett. 1996 6:2359-2361; P. Franchetti et al. J. Med.
Chem. 1994 37:3534-3541 ;G. Valette et al. J. Med.
Chem. 1996 39:1981-1990; J. Balzarini et al. FEBS
Lett. 1997 410: 324-328; D. Saboulard et al. MoI.
Pharmacol. 1999 56:693-704; A D. Siddiqui et al.
Bioorg. Med. Chem. Lett. 1999 9:2555-2260; S. C.
Tobias and R. F. Borch J. Med. Chem. 2001
44:4475-4480; K S. Gudmundsson et al. Nucleosides,
Nucleotides & Nucleic Acids 2003 22( 10) :1953- 1961;
D. Siccardi et al.Eur. J. Pharm. Sd. 2004
22:25-31.Phosphoramidate diesters of nucleoside
compounds have been reported including AZT
(zidovudine), d4T (stauvidine), FudR
(5-fluorodeoxyuridine), 2'-deoxyuridine, thymidine,
d4A (2',3'-didedehydro-2',3'-dideoxyadenosine), isoddA
(2',3'-dideoxy-3'- oxoadensoine), FLT (alovudine,
3-deoxy-3-fluorothymidine), ddC (2' ,3'-
dideoxycytosine), ddA (dideoxyadenosine), hypoxallene,
2',3'-dideoxy-3'-thiacytidine (3TC) and Ara-C (Wagner
, id., p. 438). The present invention is directed
toward novel phosphoramidate derivatives of 4'-
substituted nucleoside compounds that inhibit HCV
polymerase, methods of treating a disorder mediated by
HCV with said compounds and pharmaceutical
compositions containing said compounds. One object of
the present invention is (i) A compound according to
formula I I A B C D wherein: R1 is hydrogen, C1-6
haloalkyl, or aryl wherein said aryl is phenyl or
naphthyl optionally substituted with one to three
substituents independently selected from the group
consisting of C1-6 alkyl, C2_6 alkenyl, C2_6 alkynyl,
C1-6 alkoxy, halogen, C1- 6haloalkyl, -N(Rla)2, Ci_6
acylamino, -NHSO2C1-6 alkyl, -SO2N(Rla)2, -SO2C1-6
alkyl, CORlb, nitro and cyano; Rla is independently
hydrogen or C1-6 alkyl; Rlb is -ORla or -N(R la)2;
R2aand R2b are (/) independently selected from the
group consisting of hydrogen, C1-1O alkyl, -(CH
2)rNRla 2, Ci_6 hydroxyalkyl, -CH2SH, -(CH 2)2S(O)pMe,
-(CH 2)3NHC(=NH)NH 2, ( lH-indol-3-yl)methyl, (
lH-imidazol-4-yl)methyl, -(CH2)mCORlb, aryl and aryl
C1-3 alkyl, said aryl groups optionally substituted
with a group selected from the group consisting of
hydroxyl, C1-1Oalkyl, C1-6 alkoxy, halogen, nitro and
cyano,; (H) R2a is hydrogen and R2b and R4 together
are (CH2)3; (Ui) R2a and R2b together are (CH2)n; or,
(iv) R2a and R2b both are C1-6 alkyl;R3 is hydrogen,
C1-1Oalkyl, C1-1Ohaloalkyl, aryl or aryl-Ci_3 alkyl
wherein said aryl is phenyl; R4 is hydrogen, Ci_3
alkyl, or R2b and R4 together are (CH2)3; R5 is azide,
-CCH or -(Z)-CH=CHCl; R6 is A, B, C or D wherein R11
is hydrogen or C1-3 alkyl; R7 is hydrogen, methyl,
halomethyl or halogen; either (a) R9 is OR8b and R10
is hydrogen wherein R8a and R8b are (Q independently
hydrogen, benzoyl or C1-6 acyl or (Q together R8a and
R8b are C(Me) 2, C(CH 2)4, CHPh, or (b) R9 is hydrogen
and R10 is OR8b wherein R8a and R8b are independently
hydrogen or Ci_6 acyl; m is 0 to 3; n is 4 or 5; p is
0 to 2; r is 1 to 6; and, pharmacologically acceptable
salts thereof. Other objects of the present invention
are: (ii) A compound of formula I according to (i)
wherein:R1 is hydrogen, C1-6 haloalkyl, or aryl
wherein said aryl is phenyl or naphthyl optionally
substituted with one to three substituents
independently selected from the group consisting of
C1-6 alkyl, C1-6 alkoxy and halogen; R2aand R2b are
(/) independently selected from the group consisting
of hydrogen, C1-1O alkyl, -(CH 2) CO2C1-6 alkyl , -(CH
2)mS Ci_6 alkyl, aryl and aryl Q_3 alkyl wherein said
aryl is phenyl; (H) R2a is hydrogen and R2b and R4
together are (CH 2)3; (Hi) R2a and R2b together are
(CH 2)n ; or, (iv) R2a and R2b both are C1-6 alkyl; R3
is hydrogen, C1- alkyl, C1-1Ohaloalkyl, aryl or
aryl-Ci-3 alkyl wherein said aryl is phenyl; R4 is
hydrogen, Ci_3 alkyl, or R4 together with R2a or R2b
are (CH 2)3; R5 is azide, -CCH or -(Z)-CH=CHCl; R6 is
A, B, C or D; R9 is OR8b and R10 is hydrogen wherein
R8a and R8b are hydrogen or R8a and R8b together are
C(Me) 2; m is 0 to 3; n is 4 or 5; and,
pharmacologically acceptable salts thereof. (iii) A
compound of formula I according to (ii), wherein: R1
is hydrogen or aryl wherein said aryl is phenyl or
naphthyl optionally substituted with one to three
substituents independently selected from the group
consisting of C1- alkyl, C1-6 alkoxy and halogen;
R2aand R2b are (/) independently selected from the
group consisting of hydrogen, C1 o alkyl, -(CH 2)
1CO2C1- alkyl , -(CH 2)mS C1-6 alkyl, aryl and aryl
C1-3 alkyl wherein said aryl is phenyl; (U) R2a is
hydrogen and R2b and R4 together are (CH2)3; or (Ui)
R2a and R2b together are (CH2)n; R3 is hydrogen, C1-
alkyl, C1-1Ohaloalkyl, aryl or aryl-Ci-3 alkyl wherein
said aryl is phenyl; R4 is hydrogen, C1-3 alkyl, or R4
together with R2a or R2b are (CH2)3; R5 is azide, -CCH
or -(Z)-CH=CHCl; R6 is A; R9 is OR8b and R10 is
hydrogen wherein R8a and R8b are hydrogen; R11 is
hydrogen m is 0 to 3; n is 4 or 5. (iv) A compound
according to (iii), wherein: R1 is hydrogen, phenyl,
4-Cl-phenyl, 3,4-di-Cl-phenyl, 4-methyl-phenyl,
4-methoxy-phenyl, 1-naphthyl or 3-bromo-naphthyl;
R2aand R2b are (/) independently selected from the
group consisting of hydrogen, methyl, -CHMe 2;
-CH2CHMe2; -(CH 2)2CO2Et ; -(CH 2)2SMe; -CH2-phenyl;
(H) R2a is hydrogen and R2b and R4 together are
(CH2)3; or (Ui) R2a and R2b together are (CH2)4; R3 is
hydrogen, methyl, ethyl, isopropyl, n-butyl,
tert-butyl, CH(ethyl)CH 3, n-C 12H25, -CH2CF3,
-CH2-phenyl; R4 is hydrogen, methyl, or R4 together
with R2a or R2b are (CH2)3; R5 is azide, -CCH or
-(Z)-CH=CHCl; R6 is A;R9 is OR8b and R10 is hydrogen
wherein R8a and R8b are hydrogen; and R11 is hydrogen.
(v) A compound of formula I according to (ii), I B
wherein: R1 is hydrogen, C1-6 haloalkyl, or aryl
wherein said aryl is phenyl or naphthyl optionally
substituted with one to three substituents
independently selected from the group consisting of
C1-6 alkyl, C1-6 alkoxy and halogen; R2aand R2b are
(/) independently selected from the group consisting
of hydrogen, C1-1O alkyl, -(CH 2)mCO2C1-6 alkyl , -(CH
2)mS C1-6 alkyl, aryl and aryl Ci_3 alkyl wherein said
aryl is phenyl; (U) R2a is hydrogen and R2b and R4
together are (CH2)3; (Ui) R2a and R2b together are
(CH2)n; or, (iv) R2a and R2b both are C1-6 alkyl; R3
is hydrogen, C1- alkyl, C1-1Ohaloalkyl, aryl or
aryl-Ci-3 alkyl wherein said aryl is phenyl; R4 is
hydrogen, C1-3 alkyl, or R4 together with R2a or R2b
are (CH2)3; R5 is azide, -CCH or -(Z)-CH=CHCl; R6 is
B; R9 is OR8b and R10 is hydrogen wherein R8a and R8b
are hydrogen or R8a and R8b together are C(Me) 2; m is
0 to 3; and n is 4 or 5. (vi). A compound according to
(v), 



wherein:R1 is hydrogen, -CH2CF , phenyl, 4-Cl-phenyl,
3,4-di-Cl-phenyl, 4-methyl-phenyl, 4- methoxy-phenyl
or 1-naphthyl; R2aand R2b are (/) independently
selected from the group consisting of hydrogen,
methyl, -CHMe 2; -CH2CHMe2; -CH(ethyl)CH 3, -CH2CO2Et,
-(CH 2)2CO2Et ; (CH2)2SMe; -CH2-phenyl; (K) R2a is
hydrogen and R2b and R4 together are (CH2)3; or (Ui)
R2a and R2b together are (CH2)4; R3 is hydrogen,
methyl, ethyl, isopropyl, n-butyl, tert-butyl,
-CH(ethyl)CH 3, n-C 12H25, -CH2-phenyl; R4 is
hydrogen, methyl, or R4 together with R2a or R2b are
(CH2)3; R5 is azide; R6 is B; and R9 is OR8b and R10
is hydrogen wherein R8a and R8b are hydrogen or R8a
and R8b together are C(Me) 2. (vii) A compound of
formula I according to (ii) I C wherein: R1 is
hydrogen or aryl wherein said aryl is phenyl or
naphthyl optionally substituted with one to three
substituents independently selected from the group
consisting of C1- alkyl, C1-6 alkoxy and halogen;
R2aand R2b are independently selected from the group
consisting of hydrogen, C1-6 alkyl; R3 is hydrogen,
C1- alkyl, aryl or aryl-Ci-3 alkyl wherein said aryl
is phenyl; R4 is hydrogen, C1-3 alkyl; R5 is azide;R6
is C; R8a is H; R9 is hydroxyl; and R10 is hydrogen.
(viii) A compound according to (vii), wherein: R1 is
hydrogen or naphthyl; R2aand R2b are independently
selected from the group consisting of hydrogen and
methyl; R3 is hydrogen or -CH2-phenyl; R4 is hydrogen;
R5 is azide; R6 is C; R8a is H; R9 is hydroxyl; and
R10 is hydrogen. (ix) A compound of formula I
according to (ii) T D wherein: R1 is hydrogen or aryl
wherein said aryl is phenyl or naphthyl optionally
substituted with one to three substituents
independently selected from the group consisting of
C1- alkyl, C1-6 alkoxy and halogen;R2aand R2b are
independently selected from the group consisting of
hydrogen, C1-6 alkyl; R3 is hydrogen, C1- alkyl, aryl
or aryl-Ci_3 alkyl wherein said aryl is phenyl; R4 is
hydrogen, C1-3 alkyl; R5 is azide; R6 is D; R8a is H;
R9 is hydroxyl; and R10 is hydrogen. (x) A compound
according to (ix), wherein: R1 is hydrogen or
naphthyl; R2aand R2b are independently selected from
the group consisting of hydrogen and methyl; R3 is
hydrogen or -CH2-phenyl; R4 is hydrogen; R5 is azide;
R6 is D; R8a is H; R9 is hydroxyl; and R10 is
hydrogen. (xi) A compound according to any one of (i)
to (x), which is
(S)-2-{[(2R,3S,4R,5R)-5-(4-Amino-2-oxo-2H-pyrimidin-l-
yl)-2-azido-3,4-dihydroxytetrahydro-
furan-2-ylmethoxy]-phenoxy-phosphorylamino}-propionic
acid methyl
ester,(S)-2-{[(2R,3S,4R,5R)-5-(4-Amino-2-oxo-2H-pyrimi
din-l-yl)-2-azido-3,4-dihydroxytetrahydro-
furan-2-ylmethoxy] -phenoxy-phosphorylamino
}-3-phenyl-propionic acid ethyl ester,
2-{[(2R,3S,4R,5R)-5-(4-Amino-2-oxo-2H-pyrimidin-l-yl)-
2-azido-3,4-dihydroxytetrahydro- furan-2-ylmethoxy]
-phenoxy-phosphorylamino }-2-methyl-propionic acid
benzyl ester,
2-{[(2R,3S,4R,5R)-2-Azido-5-(2,4-dioxo-3,4-dihydro-2H-
pyrimidin-l-yl)-3,4-
dihydroxy-tetrahydro-furan-2-ylmethoxy]
-phenoxy-phosphorylamino }-2-methylpropionic acid
benzyl ester,
(S)-2-{[(2R,3S,4R,5R)-2-Azido-5-(2,4-dioxo-3,4-dihydro
-2H-pyrimidin-l-yl)-3,4-
dihydroxy-tetrahydro-furan-2-ylmethoxy]
-phenoxy-phosphorylamino }-4-methylpentanoic acid
ethyl ester ,
2-{[(2R,3S,4R,5R)-2-Azido-5-(2,4-dioxo-3,4-dihydro-2H-
pyrimidin-l-yl)-3,4-
dihydroxy-tetrahydro-furan-2-ylmethoxy]
-phenoxy-phosphorylamino }-2-methylpropionic acid
ethyl ester,
(S)-2-{[(2R,3S,4R,5R)-5-(4-Amino-2-oxo-2H-pyrimidin-l-
yl)-2-azido-3,4-dihydroxytetrahydro-
furan-2-ylmethoxy] -phenoxy-phosphorylamino
}-3-phenyl-propionic acid benzyl ester,
(S)-2-{[(2R,3S,4R,5R)-2-Azido-5-(2,4-dioxo-3,4-dihydro
-2H-pyrimidin-l-yl)-3,4-
dihydroxy-tetrahydro-furan-2-ylmethoxy]
-phenoxy-phosphorylamino }-3-phenylpropionic acid
benzyl ester,
(S)-2-{[(2R,3S,4R,5R)-2-Azido-5-(2,4-dioxo-3,4-dihydro
-2H-pyrimidin-l-yl)-3,4-
dihydroxy-tetrahydro-furan-2-ylmethoxy]
-phenoxy-phosphorylamino }-3-phenylpropionic acid
isopropyl ester,
2-{[(2R,3S,4R,5R)-5-(4-Amino-2-oxo-2H-pyrimidin-l-yl)-
2-azido-3,4-dihydroxytetrahydro- furan-2-ylmethoxy]
-phenoxy-phosphorylamino }-2-methyl-propionic acid
ethyl ester,
(2S,3S)-2-{[(2R,3S,4R,5R)-5-(4-Amino-2-oxo-2H-pyrimidi
n-l-yl)-2-azido-3,4-
dihydroxy-tetrahydro-furan-2-ylmethoxy]
-phenoxy-phosphorylamino }-3-methylpentanoic acid
ethyl
ester,2-{[(2R,3S,4R,5R)-2-Azido-5-(2,4-dioxo-3,4-dihyd
ro-2H-pyrimidin-l-yl)-3,4-
dihydroxy-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosph
orylamino}-2-methylpropionic acid isopropyl ester,
(S)-2-{[(2R,3S,4R,5R)-2-Azido-5-(2,4-dioxo-3,4-diriydr
o-2H-pyrimidin-l-yl)-3,4-
dihydroxy-tetrahydro-furan-2-ylmethoxy]
-phenoxy-phosphorylamino }-propionic acid benzyl
ester,
(S)-2-{[(2R3S,4R5R)-2-Azido-5-(2,4-dioxo-3,4-diriydro-
2H-pyrimidin-l-yl)-3,4-
dihydroxy-tetrahydro-furan-2-ylmethoxy]
-phenoxy-phosphorylamino }-propionic acid isopropyl
ester,
2-{[(2R,3S,4R,5R)-5-(4-Amino-2-oxo-2H-pyrimidin-l-yl)-
2-azido-3,4-dihydroxytetrahydro- furan-2-ylmethoxy]
-phenoxy-phosphorylamino }-2-methyl-propionic acid
isopropyl ester,
(S)-2-[[(2R3S,4R5R)-5-(4-Amino-2-oxo-2H-pyrimidin-l-yl
)-2-azido-3,4-dihydroxytetrahydro-
furan-2-ylmethoxy]-(4-chloro-phenoxy)-phosphorylamino]
-4-methylpentanoic acid ethyl ester ,
(S)-2-[[(2R,3S,4R,5R)-5-(4-Amino-2-oxo-2H-pyrimidin-l-
yl)-2-azido-3,4-dihydroxytetrahydro-
furan-2-ylmethoxy]-(3,4-dichloro-phenoxy)-phosphorylam
ino]-4-methylpentanoic acid ethyl ester ,
(S)-2-{[(2R3S,4R5R)-5-(4-Amino-2-oxo-2H-pyrimidin-l-yl
)-2-azido-3,4-dihydroxytetrahydro- furan-2-ylmethoxy]
-phenoxy-phosphorylamino }-3-phenyl-propionic acid
isopropyl ester,
(S)-2-{[(2R,3S,4R,5R)-5-(4-Amino-2-oxo-2H-pyrimidin-l-
yl)-2-azido-3,4-dihydroxytetrahydro-
furan-2-ylmethoxy] -phenoxy-phosphorylamino
}-4-methyl-pentanoic acid benzyl ester ,
(S)-2-{[(2R3S,4R5R)-5-(4-Amino-2-oxo-2H-pyrimidin-l-yl
)-2-azido-3,4-dihydroxytetrahydro- furan-2-ylmethoxy]
-phenoxy-phosphorylamino }-propionic acid benzyl
ester,
2-{[(2R3S,4R5R)-5-(4-Amino-2-oxo-2H-pyrimidin-l-yl)-2-
azido-3,4-dihydroxytetrahydro- furan-2-ylmethoxy]
-hydroxy-phosphorylamino }-2-methyl-propionic acid
ethyl estertriethyl-amine;
,2-{[(2R,3S,4R,5R)-5-(4-Amino-2-oxo-2H-pyrimidin-l-yl)
-2-azido-3,4-dihydroxytetrahydro-
furan-2-ylmethoxy]-hydroxy-phosphorylamino}-2-methylpr
opionatetriethyl- amine;,
(S)-2-{[(2R,3S,4R,5R)-5-(4-Amino-2-oxo-2H-pyrimidin-l-
yl)-2-azido-3,4-dihydroxytetrahydro-
furan-2-ylmethoxy] -phenoxy-phosphorylamino }-succinic
acid diethyl ester,
(S)-2-{[(2R3S,4R5R)-2-Azido-5-(2,4-dioxo-3,4-diriydro-
2H-pyrimidin-l-yl)-3,4-
dihydroxy-tetrahydro-furan-2-ylmethoxy]
-phenoxy-phosphorylamino }-propionic acid ethyl ester,
(S)-2-{[(2R3S,4R5R)-5-(4-Amino-2-oxo-2H-pyrimidin-l-yl
)-2-azido-3,4-dihydroxytetrahydro- furan-2-ylmethoxy]
-p-tolyloxy-phosphorylamino }-4-methyl-pentanoic acid
ethyl ester ,
(S)-2-[[(2R,3S,4R,5R)-5-(4-Amino-2-oxo-2H-pyrimidin-l-
yl)-2-azido-3,4-dihydroxytetrahydro-
furan-2-ylmethoxy]-(4-methoxy-phenoxy)-phosphorylamino
]-4-methylpentanoic acid ethyl ester ,
(S)-2-{[(2R3S,4R5R)-5-(4-Amino-2-oxo-2H-pyrimidin-l-yl
)-2-azido-3,4-dihydroxytetrahydro- furan-2-ylmethoxy]
-phenoxy-phosphorylamino }-4-methyl-pentanoic acid
ethyl ester ,
(S)-2-{[(2R,3S,4R,5R)-5-(4-Amino-2-oxo-2H-pyrimidin-l-
yl)-2-azido-3,4-dihydroxytetrahydro-
furan-2-ylmethoxy] -phenoxy-phosphorylamino
}-propionic acid sec-butyl ester,
(S)-2-{[(2R3S,4R5R)-5-(4-Amino-2-oxo-2H-pyrimidin-l-yl
)-2-azido-3,4-dihydroxytetrahydro- furan-2-ylmethoxy]
-phenoxy-phosphorylamino }-propionic acid tert-butyl 



ester,
(S)-2-[[(2R3S,4R5R)-2-Azido-5-(2,4-dioxo-3,4-dihydro-2
H-pyrimidin-l-yl)-3,4-
dihydroxy-tetrahydro-furan-2-ylmethoxy]
-(4-chloro-phenoxy)-phosphorylamino] -Amethyl-
pentanoic acid ethyl ester ,
(S)-2-[[(2R3S,4R5R)-2-Azido-5-(2,4-dioxo-3,4-dihydro-2
H-pyrimidin-l-yl)-3,4-
dihydroxy-tetrahydro-furan-2-ylmethoxy]-(3,4-dichloro-
phenoxy)-phosphorylamino]- 4-methyl-pentanoic acid
ethyl ester ,
(R)-2-{[(2R,3S,4R,5R)-5-(4-Amino-2-oxo-2H-pyrimidin-l-
yl)-2-azido-3,4-dihydroxytetrahydro-
furan-2-ylmethoxy] -phenoxy-phosphorylamino
}-propionic acid benzyl
ester,{[(2R,3S,4R,5R)-2-Azido-5-(2,4-dioxo-3,4-dihydro
-2H-pyrimidin-l-yl)-3,4-dihydroxytetrahydro-
furan-2-ylmethoxy]-phenoxy-phosphorylamino}- acetic
acid benzyl ester,
(S)-2-{[(2R,3S,4R,5R)-5-(4-Amino-2-oxo-2H-pyrimidin-l-
yl)-2-azido-3,4-diriydroxytetrahydro-
furan-2-ylmethoxy]-phenoxy-phosphorylamino}-propionic
acid ethyl ester,
(S)-2-{[(2R,3S,4R,5R)-5-(4-Amino-2-oxo-2H-pyrimidin-l-
yl)-2-azido-3,4-diriydroxytetrahydro-
furan-2-ylmethoxy] -phenoxy-phosphorylamino
}-propionic acid isopropyl ester,
(S)-2-{[(2R,3S,4R,5R)-5-(4-Amino-2-oxo-2H-pyrimidin-l-
yl)-2-azido-3,4-dihydroxytetrahydro-
furan-2-ylmethoxy] -phenoxy-phosphorylamino
}-3-methyl-butyric acid benzyl ester ,
(S)-2-{[(2R,3S,4R,5R)-2-Azido-5-(2,4-dioxo-3,4-dihydro
-2H-pyrimidin-l-yl)-3,4-
dihydroxy-tetrahydro-furan-2-ylmethoxy]-p-tolyloxy-pho
sphorylamino}-4-methylpentanoic acid ethyl ester ,
(S)-2-[[(2R,3S,4R,5R)-2-Azido-5-(2,4-dioxo-3,4-dihydro
-2H-pyrimidin-l-yl)-3,4-
dihydroxy-tetrahydro-furan-2-ylmethoxy]
-(4-methoxy-phenoxy)-phosphorylamino] -Amethyl-
pentanoic acid ethyl ester ,
(S)-2-{[(2R,3S,4R,5R)-2-((Z)-2-Chloro-vinyl)-5-(2,4-di
oxo-3,4-dihydro-2H-pyrimidinl- yl)-3,4-dihydroxy-
tetrahydro-furan-2-ylmethoxy] -phenoxy-phosphorylamino
}- propionic acid benzyl ester,
(R)-2-{[(2R,3S,4R,5R)-2-Azido-5-(2,4-dioxo-3,4-dihydro
-2H-pyrimidin-l-yl)-3,4-
dihydroxy-tetrahydro-furan-2-ylmethoxy]
-phenoxy-phosphorylamino }-propionic acid benzyl
ester,
(R)-2-{[(2R,3S,4R,5R)-5-(2,4-Dioxo-3,4-dihydro-2H-pyri
midin-l-yl)-2-ethynyl-3,4-
dihydroxy-tetrahydro-furan-2-ylmethoxy]
-phenoxy-phosphorylamino }-propionic acid benzyl
ester,
(S)-2-{[(2R,3S,4R,5R)-5-(2,4-Dioxo-3,4-dihydro-2H-pyri
midin-l-yl)-2-ethynyl-3,4-
dihydroxy-tetrahydro-furan-2-ylmethoxy]
-phenoxy-phosphorylamino }-propionic acid tert-butyl
ester,
(R)-2-{[(2R,3S,4R,5R)-5-(4-Amino-2-oxo-2H-pyrimidin-l-
yl)-2-azido-3,4-dihydroxytetrahydro-
furan-2-ylmethoxy] -phenoxy-phosphorylamino
}-propionic acid ethyl
ester,(S)-2-{[(2R,3S,4R,5R)-5-(4-Amino-2-oxo-2H-pyrimi
din-l-yl)-2-azido-3,4-dihydroxytetrahydro-
furan-2-ylmethoxy]-hydroxy-phosphorylamino}-propionate
triethyl-amine,
(S)-2-[[(2R,3S,4R,5R)-2-Azido-5-(2,4-dioxo-3,4-dihydro
-2H-pyrimidin-l-yl)-3,4-
dihydroxy-tetrahydro-furan-2-ylmethoxy]-(4-chloro-phen
oxy)-phosphorylamino]- propionic acid benzyl ester,
(S)-2-{[(2R,3S,4R,5R)-2-Azido-5-(2,4-dioxo-3,4-diriydr
o-2H-pyrimidin-l-yl)-3,4-
dihydroxy-tetrahydro-mran-2-ylmethoxy]
-phenoxy-phosphorylamino }-3-methylbutyric acid benzyl
ester ,
(S)-2-{[(2R,3S,4R,5R)-5-(4-Amino-2-oxo-2H-pyrimidin-l-
yl)-2-azido-3,4-diriydroxytetrahydro-
furan-2-ylmethoxy] -phenoxy-phosphorylamino
}-4-methylsulfanyl-butyric acid ethyl ester,
(S)-2-{[(2R,3S,4R,5R)-2-Azido-5-(2,4-dioxo-3,4-diriydr
o-2H-pyrimidin-l-yl)-3,4-
dihydroxy-tetrahydro-furan-2-ylmethoxy]
-phenoxy-phosphorylamino }-4- methylsulfanyl-butyric
acid ethyl ester,
{[(2R,3S,4R,5R)-5-(2,4-Dioxo-3,4-dihydro-2H-pyrimidin-
l-yl)-2-ethynyl-3,4-
dihydroxy-tetrahydro-furan-2-ylmethoxy]
-phenoxy-phosphorylamino }- acetic acid benzyl ester,
(S)-2-{[(2R,3S,4R,5R)-2-Azido-5-(2,4-dioxo-3,4-dihydro
-2H-pyrimidin-l-yl)-3,4-
dihydroxy-tetrahydro-furan-2-ylmethoxy]
-phenoxy-phosphorylamino }-propionic acid tert-butyl
ester,
(R)-2-[[(2R,3S,4R,5R)-2-Azido-5-(2,4-dioxo-3,4-dihydro
-2H-pyrimidin-l-yl)-3,4-
dihydroxy-tetrahydro-furan-2-ylmethoxy]-(4-chloro-phen
oxy)-phosphorylamino]- propionic acid benzyl ester,
(R)-2-[[(2R,3S,4R,5R)-2-Azido-5-(2,4-dioxo-3,4-dihydro
-2H-pyrimidin-l-yl)-3,4-
dihydroxy-tetrahydro-furan-2-ylmethoxy]
-(3,4-dichloro-phenoxy)-phosphorylamino] - propionic
acid benzyl ester,
(R)-2-{[(2R,3S,4R,5R)-5-(4-Amino-2-oxo-2H-pyrimidin-l-
yl)-2-azido-3,4-dihydroxytetrahydro-
furan-2-ylmethoxy] -phenoxy-phosphorylamino
}-propionic acid tert-butyl
ester,(S)-2-{[(2R,3S,4R,5R)-2-Azido-5-(2,4-dioxo-3,4-d
ihydro-2H-pyrimidin-l-yl)-3,4-
dihydroxy-tetrahydro-furan-2-ylmethoxy]
-phenoxy-phosphorylamino }-propionic acid methyl
ester,
(S)-2-{[(2R,3S,4R,5R)-5-(4-Amino-2-oxo-2H-pyrimidin-l-
yl)-2-azido-3,4-dihydroxytetrahydro-
furan-2-ylmethoxy] -phenoxy-phosphorylamino
}-propionic acid methyl ester,
(S)-2-{[(2R,3S,4R,5R)-5-(2,4-Dioxo-3,4-dihydro-2H-pyri
midin-l-yl)-2-ethynyl-3,4-
dihydroxy-tetrahydro-furan-2-ylmethoxy]
-phenoxy-phosphorylamino }-propionic acid benzyl
ester,
(S)-2-{[(2R,3S,4R,5R)-5-(4-Amino-2-oxo-2H-pyrimidin-l-
yl)-2-azido-3,4-dihydroxytetrahydro-
furan-2-ylmethoxy] -phenoxy-phosphorylamino
}-4-methyl-pentanoic acid isopropyl ester,
(S)-2-{[(2R,3S,4R,5R)-2-Azido-5-(2,4-dioxo-3,4-dihydro
-2H-pyrimidin-l-yl)-3,4-
dihydroxy-tetrahydro-furan-2-ylmethoxy]
-phenoxy-phosphorylamino }-4-methylpentanoic acid
isopropyl ester ,
{[(2R,3S,4R,5R)-5-(4-Amino-2-oxo-2H-pyrimidin-l-yl)-2-
azido-3,4-dihydroxytetrahydro- furan-2-ylmethoxy]
-phenoxy-phosphorylamino}- acetic acid benzyl ester,
(R)-2-{[(2R,3S,4R,5R)-2-Azido-5-(2,4-dioxo-3,4-dihydro
-2H-pyrimidin-l-yl)-3,4-
dihydroxy-tetrahydro-furan-2-ylmethoxy]
-phenoxy-phosphorylamino }-propionic acid isopropyl
ester,
({[(2R,3S,4R,5R)-2-Azido-5-(2,4-dioxo-3,4-dihydro-2H-p
yrimidin-l-yl)-3,4-dihydroxytetrahydro-
furan-2-ylmethoxy]
-phenoxy-phosphoryl}-methyl-amino)-acetic acid ethyl
ester,
(R)-2-{[(2R,3S,4R,5R)-2-Azido-5-(2,4-dioxo-3,4-dihydro
-2H-pyrimidin-l-yl)-3,4-
dihydroxy-tetrahydro-furan-2-ylmethoxy]
-phenoxy-phosphorylamino }-propionic acid sec-butyl
ester,
(R)-2-{[(2R,3S,4R,5R)-2-Azido-5-(2,4-dioxo-3,4-dihydro
-2H-pyrimidin-l-yl)-3,4-
dihydroxy-tetrahydro-furan-2-ylmethoxy]
-phenoxy-phosphorylamino }-propionic acid dodecyl
ester,
(R)-2-{[(2R,3S,4R,5R)-5-(4-Amino-2-oxo-2H-pyrimidin-l-
yl)-2-azido-3,4-dihydroxytetrahydro-
furan-2-ylmethoxy] -phenoxy-phosphorylamino
}-propionic acid dodecyl
ester,(S)-2-[[(2R,3S,4R,5R)-2-Azido-5-(2,4-dioxo-3,4-d
ihydro-2H-pyrimidin-l-yl)-3,4-
dihydroxy-tetrahydro-furan-2-ylmethoxy]-(4-methoxy-phe
noxy)-phosphorylamino]- propionic acid benzyl ester,
(S)-2-[[(2R,3S,4R,5R)-5-(4-Amino-2-oxo-2H-pyrimidin-l-
yl)-2-azido-3,4-dihydroxytetrahydro-
furan-2-ylmethoxy]
-(4-methoxy-phenoxy)-phosphorylamino] -propionic acid
benzyl ester,
2-{[(2R,3S,4R,5R)-2-Azido-5-(2,4-dioxo-3,4-diriydro-2H
-pyrimidin-l-yl)-3,4-
dihydroxy-tetrahydro-mran-2-ylmethoxy]
-hydroxy-phosphorylamino }-2-methylpropionic acid;
compound with ammonia,
(R)-2-{[(2R,3S,4R,5R)-5-(4-Amino-2-oxo-2H-pyrimidin-l-
yl)-2-azido-3,4-dihydroxytetrahydro- mran-2-ylmethoxy]
-hydroxy-phosphorylamino }-propionic acid benzyl
ester; compound with ammonia,
2-{[(2R,3S,4R,5R)-5-(4-Amino-2-oxo-2H-pyrimidin-l-yl)-
2-azido-3,4-dihydroxytetrahydro- furan-2-ylmethoxy]
-hydroxy-phosphorylamino }-2-methyl-propionic acid;
compound with ammonia,
({[(2R,3S,4R,5R)-5-(4-Amino-2-oxo-2H-pyrimidin-l-yl)-2
-azido-3,4-dihydroxytetrahydro- furan-2-ylmethoxy]
-phenoxy-phosphoryl}-methyl-amino)-acetic acid ethyl
ester,
(S)-2-{[(2R,3S,4R,5R)-2-Azido-5-(2,4-dioxo-3,4-dihydro
-2H-pyrimidin-l-yl)-3,4-
dihydroxy-tetrahydro-furan-2-ylmethoxy]
-hydroxy-phosphorylamino }-3-phenylpropionic acid
ethyl ester; compound with ammonia,
(S)-2-{[(2R,3S,4R,5R)-2-Azido-5-(2,4-dioxo-3,4-dihydro
-2H-pyrimidin-l-yl)-3,4-
dihydroxy-tetrahydro-furan-2-ylmethoxy]
-hydroxy-phosphorylamino }-3-phenylpropionic acid;
compound with ammonia,
(S)-2-{[(2R,3S,4R,5R)-2-Azido-5-(2,4-dioxo-3,4-dihydro
-2H-pyrimidin-l-yl)-3,4-
dihydroxy-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosph
orylamino}-3-phenylpropionic acid ethyl ester,
(S)-2-{[(2R,3S,4R,5R)-5-(4-Amino-2-oxo-2H-pyrimidin-l-
yl)-2-azido-3,4-dihydroxytetrahydro-
furan-2-ylmethoxy] -phenoxy-phosphorylamino
}-3-phenyl-propionic acid ethyl estertrifluoro- acetic
acid;
,(S)-2-{[(2R,3S,4R,5R)-5-(4-Amino-2-oxo-2H-pyrimidin-l
-yl)-2-azido-3,4-dihydroxytetrahydro-
furan-2-ylmethoxy] -phenoxy-phosphorylamino
}-3-phenyl-propionic acid ethyl esterformic acid;,
(S)-2-{[(2R,3S,4R,5R)-2-Azido-5-(2,4-dioxo-3,4-dihydro
-2H-pyrimidin-l-yl)-3,4-
dihydroxy-tetrahydro-furan-2-ylmethoxy]
-hydroxy-phosphorylamino }-propionic acid; compound
with ammonia,
(S)-2-{[(2R,3S,4R,5R)-2-Azido-5-(2,4-dioxo-3,4-dihydro
-2H-pyrimidin-l-yl)-3,4-
dihydroxy-tetrahydro-furan-2-ylmethoxy]
-p-tolyloxy-phosphorylamino }-propionic acid ethyl
ester,
(S)-2-{[(2R,3S,4R,5R)-2-Azido-5-(2,4-dioxo-3,4-dihydro
-2H-pyrimidin-l-yl)-3,4-
dihydroxy-tetrahydro-furan-2-ylmethoxy]
-phenoxy-phosphorylamino }-pentan edioic acid diethyl
ester,
(R)-2-{[(2R,3S,4R,5R)-2-Azido-5-(2,4-dioxo-3,4-dihydro
-2H-pyrimidin-l-yl)-3,4-
dihydroxy-tetrahydro-furan-2-ylmethoxy]
-phenoxy-phosphorylamino }-propionic acid butyl ester,
(S)-2-{[(2R,3S,4R,5R)-2-Azido-5-(2,4-dioxo-3,4-dihydro
-2H-pyrimidin-l-yl)-3,4-
dihydroxy-tetrahydro-furan-2-ylmethoxy]
-phenoxy-phosphorylamino }-propionic acid butyl ester,



(R)-2-{[(2R,3S,4R,5R)-5-(4-Amino-2-oxo-2H-pyrimidin-l-
yl)-2-azido-3,4-dihydroxytetrahydro-
furan-2-ylmethoxy] -phenoxy-phosphorylamino
}-propionic acid butyl ester,
(S)-2-{[(2R,3S,4R,5R)-5-(4-Amino-2-oxo-2H-pyrimidin-l-
yl)-2-azido-3,4-dihydroxytetrahydro-
furan-2-ylmethoxy] -p-tolyloxy-phosphorylamino
}-propionic acid ethyl ester,
(S)-2-{[(2R,3S,4R,5R)-5-(4-Amino-2-oxo-2H-pyrimidin-l-
yl)-2-azido-3,4-dihydroxytetrahydro-
furan-2-ylmethoxy] -phenoxy-phosphorylamino }-pentan
edioic acid diethyl ester,
(S)-2-{[(2R,3S,4R,5R)-5-(4-Amino-2-oxo-2H-pyrimidin-l-
yl)-2-azido-3,4-dihydroxytetrahydro-
furan-2-ylmethoxy] -hydroxy-phosphorylamino
}-3-phenyl-propionic acid ethyl ester; compound with
ammonia,
(S)-2-{[(2R,3S,4R,5R)-5-(4-Amino-2-oxo-2H-pyrimidin-l-
yl)-2-azido-3,4-dihydroxytetrahydro-
furan-2-ylmethoxy] -hydroxy-phosphorylamino
}-3-phenyl-propionic acid; compound with
ammonia,(S)-2-[[(2R,3S,4R,5R)-2-Azido-5-(2,4-dioxo-3,4
-dihydro-2H-pyrimidin-l-yl)-3,4-
dihydroxy-tetrahydro-mran-2-ylmethoxy]-(l-bromo-naphth
alen-2-yloxy)- phosphorylamino] -propionic acid benzyl
ester,
(S)-2-[[(2R,3S,4R,5R)-5-(6-Amino-purin-9-yl)-2-azido-3
,4-diriydroxy-tetrahydrofuran- 2-ylmethoxy]
-(naphthalen- l-yloxy)-phosphorylamino] -propionic
acid benzyl ester,
(S)-2-[[(2R,3S,4R,5R)-2-Azido-3,4-diriydroxy-5-(6-oxo-
l,6-diriydro-purin-9-yl)-
tetrahydro-furan-2-ylmethoxy] -(naphthalen-
l-yloxy)-phosphorylamino] -propionic acid benzyl
ester,
(S)-2-[[(2R,3S,4R,5R)-2-Azido-5-(2,4-dioxo-3,4-dihydro
-2H-pyrimidin-l-yl)-3,4-
dihydroxy-tetrahydro-furan-2-ylmethoxy] -(naphthalen-
l-yloxy)-phosphorylamino] - propionic acid
2,2,2-trifluoro- ethyl ester,
(S)-2-[[(2R,3S,4R,5R)-5-(4-Amino-2-oxo-2H-pyrimidin-l-
yl)-2-azido-3,4-dihydroxytetrahydro-
furan-2-ylmethoxy]-(2,2,2-trifluoro-ethoxy)-phosphoryl
amino] -propionic acid benzyl ester, Pentanoic acid
(2R,3R,4S,5R)-2-(4-amino-2-oxo-2H-pyrimidin-l-yl)-5-az
ido-5-[((S)-lbenzyloxycarbonyl-
ethylamino)-phenoxy-phosphoryloxymethyl]-4-pentanoylox
ytetrahydro- furan-3-yl ester,
l-{[(2R,3S,4R,5R)-5-(4-Amino-2-oxo-2H-pyrimidin-l-yl)-
2-azido-3,4-dihydroxytetrahydro- furan-2-ylmethoxy]
-phenoxy-phosphorylamino }-cyclopentanecarboxylic acid
ethyl ester,
l-{[(2R,3S,4R,5R)-5-(4-Amino-2-oxo-2H-pyrimidin-l-yl)-
2-azido-3,4-dihydroxytetrahydro- furan-2-ylmethoxy]
-phenoxy-phosphorylamino }-cyclopentanecarboxylic acid
isopropyl ester,
l-{[(2R,3S,4R,5R)-5-(4-Amino-2-oxo-2H-pyrimidin-l-yl)-
2-azido-3,4-dihydroxytetrahydro- furan-2-ylmethoxy]
-phenoxy-phosphorylamino }-cyclopentanecarboxylic acid
benzyl ester,
l-{[(2R,3S,4R,5R)-2-Azido-5-(2,4-dioxo-3,4-dihydro-2H-
pyrimidin-l-yl)-3,4-
dihydroxy-tetrahydro-furan-2-ylmethoxy]
-phenoxy-phosphorylamino }- cyclopentanecarboxylic
acid benzyl
ester,l-{[(2R,3S,4R,5R)-2-Azido-5-(2,4-dioxo-3,4-dihyd
ro-2H-pyrimidin-l-yl)-3,4-
dihydroxy-tetrahydro-mran-2-ylmethoxy]
-phenoxy-phosphorylamino }- cyclopentanecarboxylic
acid ethyl ester,
l-{[(2R,3S,4R,5R)-5-(4-Amino-2-oxo-2H-pyrimidin-l-yl)-
2-azido-3,4-dihydroxytetrahydro- furan-2-ylmethoxy]
-hydroxy-phosphorylamino }-cyclopentanecarboxylic acid
ethyl estertriethyl- amine;,
l-{[(2R3S,4R5R)-2-Azido-5-(2,4-dioxo-3,4-dihydro-2H-py
rimidin-l-yl)-3,4-
dihydroxy-tetrahydro-mran-2-ylmethoxy]
-phenoxy-phosphorylamino }- cyclopentanecarboxylic
acid isopropyl ester,
l-{[(2R3S,4R5R)-2-Azido-5-(2,4-dioxo-3,4-dihydro-2H-py
rimidin-l-yl)-3,4-
dihydroxy-tetrahydro-furan-2-ylmethoxy]
-hydroxy-phosphorylamino }- cyclopentanecarboxylic
acid isopropyl ester,
l-{[(2R3S,4R5R)-5-(4-Amino-2-oxo-2H-pyrimidin-l-yl)-2-
azido-3,4-dihydroxytetrahydro-
furan-2-ylmethoxy]-phenoxy-phosphoryl}-pyrrolidine-2-c
arboxylic acid ethyl ester,
(S)-l-{[(2R3S,4R5R)-2-Azido-5-(2,4-dioxo-3,4-dihydro-2
H-pyrimidin-l-yl)-3,4-
dihydroxy-tetrahydro-furan-2-ylmethoxy]-phenoxy-phosph
oryl}-pyrrolidine-2- carboxylic acid ethyl ester,
(S)-2-{[(3aS,4R6R6aR)-6-(4-Amino-2-oxo-2H-pyrimidin-l-
yl)-4-azido-2,2-dimethyltetrahydro- furo[3,4-d] [1,3]
dioxol-4-ylmethoxy] -phenoxy-phosphorylamino
}-propionic acid benzyl ester,
(S)-2-{[(3aS,4R6R6aR)-6-(4-Amino-2-oxo-2H-pyrimidin-l-
yl)-4-azido-2,2-dimethyltetrahydro- furo[3,4-d] [1,3]
dioxol-4-ylmethoxy] -phenoxy-phosphorylamino
}-propionic acid isopropyl ester. (xii) A compound
according to any one of (i) to (x) for the use as
medicament. 13. Use of a compound according to any one
of (i) to (x) for the manufacture of a medicament for
the treatment of diseases mediated by Hepatitis C
Virus (HCV). 14. Apharmaceutical composition
comprising a therapeutically effective quantity of a
compound according to any one of (i) to (x) admixed
with at least one pharmaceutically acceptable
carriers, diluents or excipients.In one embodiment of
the present invention there is provided a compound
according to formula I wherein I , A, B, C , D , R1,
Rl a, Rl b , R2a, R2b , R3, R4 , R5, R6, R7, R8a, R8b
, R9, R10, m , n , p and r are as defined hereinabove
and pharmaceutically acceptable salts thereof. In one
embodiment of the present invention there is provided
a compound according to formula I wherein R11 is
hydrogen and R3 is R3 is hydrogen, C 1. io alkyl, aryl
or aryl-Ci- 3 alkyl wherein said aryl is phenyl; I ,
A, B, C , D , R1, Rl a, Rl b , R2a, R2b , R3, R4 , R5,
R6, R7, R8a, R8b , R9, R10, m , n , p and r are a s
defined hereinabove and pharmaceutically acceptable
salts thereof. In another embodiment of the present
invention there is provided a compound according to
formula I wherein R2a and R2b are (/) independently
hydrogen, methyl, isopropyl, /s-butyl, sec-butyl, -CH
2OH, -CH(OH)CH 3, -CH 2SH, -CH 2CH 2S(O) pMe, - (CH
2)mCOR l b wherein m is 1 or 2 , -(CH 2)r-NH 2 wherein
r is 3 or 4 , -(CH 2) 3- NHC(=NH)NH 2, -CH 2C6H 5, -CH
2-/?-C 6H 4-OH, (3-indolinyl)methylene, (4-
imidazolyl) methylene; (//) R2a and R2b together are
(CH 2)n ; or, (///) R2a and R2b both are Ci_3 alkyl;
R3 is hydrogen, C 0 alkyl or benzyl; R9 is OR8b ; R4 ,
R7, R8a, R8b , R10 and R11 are hydrogen. Other
substituents not specifically limited in this
embodiment are a s defined in the summary of the
invention. When R3 is hydrogen it optionally can b e
replaced with a pharmaceutically acceptable cation.
]In another embodiment of the present invention there
is provided a compound according to formula I wherein
R2a and R2b are (/) independently hydrogen, methyl,
isopropyl, /s-butyl, sec-butyl, -CH 2OH, -CH(OH)CH 3,
-CH 2SH, -CH 2CH 2S(O) pMe, - (CH 2)mCOR l b wherein m
is 1 or 2 , -(CH 2)r-NH 2 wherein r is 3 or 4 , -(CH
2) 3- NHC(=NH)NH 2, -CH 2C6H 5, -CH 2-/?-C 6H 4-OH,
(3-indolinyl)methylene, (4- imidazolyl) methylene;
(//) R2a and R2b together are (CH 2)n ; or, (///) R2a
and R2b both are 10 Ci_3 alkyl; R3 is hydrogen, C 1-10
alkyl or benzyl; R5 is azide, R9 is OR8b ; R4 , R7,
R8a, R8b , R and Rill are hydrogen. Other substituents
not specifically limited in this embodiment are aass
ddeeffiinneedd iinn tthhee ssuummmmaarryy ooff tthhee
iinnvveennttiioonn.. WWhheenn FR3 is hydrogen it
optionally can b e replaced with a pharmaceutically
acceptable cation. In another embodiment of the
present invention there is provided a compound
according to formula I wherein R2a and R2b are (/)
independently hydrogen, methyl, u propyl, o-butyl,
sec-butyl, -CH 2OH, -CH(OH)CH 3, -CH 2SH, -CH 2CH
2S(O) pMe, - (CH 2)mCOR i b wherein m is 1 or 2 , -(CH
2)r-NH 2 wherein r is 3 or 4 , -(CH 2) 3- NHC(=NH)NH
2, -CH 2C6H 5, -CH 2-/?-C 6H 4-OH,
(3-indolinyl)methylene, (4-imidazolyl) methylene; (U)
R2a and R2b together are (CH 2)n ; or, (Ui) R2a and
R2b both are Ci_3 alkyl; R3 is hydrogen, C 1-10 alkyl
or benzyl; R5 is azide, R6 is A or B, R9 is OR8b ; R4
, R7, R8a, R8b , R10 and R11 are hydrogen. Other
substituents not specifically limited in this
embodiment are a s defined in the summary of the
invention. When R3 is hydrogen it optionally can b e
replaced with a pharmaceutically acceptable cation. In
another embodiment of the present invention there is
provided a compound according to formula I wherein R2a
and R2b are (/) independently hydrogen, methyl,
isopropyl, iso-butyl, sec-butyl, -CH 2OH, -CH(OH)CH 3,
-CH 2SH, -CH 2CH 2S(O) pMe, - (CH 2)mCOR l b wherein m
is 1 or 2 , -(CH 2)r-NH 2 wherein r is 3 or 4 , -(CH
2) 3- NHC(=NH)NH 2, -CH 2C6H 5, -CH 2-/?-C 6H 4-OH,
(3-indolinyl)methylene, (4- imidazolyl) methylene; (U)
R2a and R2b together are (CH 2)n ; or, (Ui) R2a and
R2b both are Ci_3 alkyl; R3 is hydrogen, C 1-10 alkyl
or benzyl; R5 is azide, R6 is C or D , R9 is OR8b ; R4
, R7, R8a, R8b , R10 and R11 are hydrogen. Other
substituents not specifically limited in this
embodiment are a s defined in the summary of the
invention. When R3 is hydrogen it optionally can b e
replaced with a pharmaceutically acceptable cation. In
another embodiment of the present invention there is
provided a compound according to formula I wherein R2a
is hydrogen and R2b is hydrogen, methyl, /so-propyl,
o-butyl, sec-butyl, -CH 2OH, -CH(OH)CH 3, -CH 2SH, -CH
2CH 2SMe, -(CH 2)mCOR l b wherein m is 1 or 2 , -(CH
2)r-NH 2 wherein r is 3 or 4 , -(CH 2) 3-NHC(=NH)NH 2,
- CH 2C6H 5, -CH 2-/?-C 6H 4-OH,
(3-indolinyl)methylene or (4-imidazolyl)methylene; R3
is hydrogen, C 1-10 alkyl or benzyl; R5 is azide or
-CCH; R9 is OR8b ; R4 , R7, R8a, R8b , R10 and R11 are
hydrogen. Other substituents not specifically limited
in this embodiment are a s defined in the summary of
the invention. When R3 is hydrogen it optionally can b
e replaced with a pharmaceutically acceptable cation.
In another embodiment of the present invention there
is provided a compound according to formula I wherein
R2a is hydrogen and R2b is hydrogen, methyl,
/s-propyl, -butyl, sec-butyl, -CH 2OH, -CH(OH)CH 3,
-CH 2SH, -CH 2CH 2SMe, -(CH 2)mCOR l b wherein m is 1
or 2 , -(CH 2)r-NH 2 wherein r is 3 or 4 , -(CH 2)
3-NHC(=NH)NH 2, - CH 2C6H 5, -CH 2-P-C 6H 4-OH,
(3-indolinyl)methylene or (4-imidazolyl)methylene; R3
is hydrogen, C 0 alkyl or benzyl; R5 is azide or -CCH;
R9 is 0 R8b ; R4 , R7, R8a, R8b , R10 and R11 are
hydrogen. Other substituents not specifically limited
in this embodiment are a s ddeefifinneedd iinn tthhee
ssuummmmaarryy ooff tthhee iinnvveennttiioonn. When R3
is hydrogen it optionally can b e replaced with a
alkylammonium cation. In another embodiment of the
present invention there is provided a compound
according to formula I wherein R2a is hydrogen and R2b
is hydrogen, methyl, /so-propyl,/so-butyl, sec-butyl;
R3 is hydrogen, C1-1Oalkyl or benzyl, R5 is azide or
-CCH; R9 is OR8b ; R4, R7, R8a, R8b , R10 and R11 are
hydrogen. Other substituents not specifically limited
in this embodiment are as defined in the summary of
the invention. When R3 is hydrogen it optionally can
be replaced with a pharmaceutically acceptable cation.
In another embodiment of the present invention there
is provided a compound 



according to formula I wherein R2a is hydrogen and R2b
is hydrogen, methyl, /so-propyl, /so-butyl, sec-butyl;
R3 is hydrogen, C1-1Oalkyl or benzyl, R5 is azide; R9
is OR8b ; R4, R7, R8a, R8b , R10 and R11 are hydrogen.
Other substituents not specifically limited in this
embodiment are as defined in the summary of the
invention. When R3 is hydrogen it optionally can be
replaced with a pharmaceutically acceptable cation. In
another embodiment of the present invention there is
provided a compound according to formula I wherein
both R and R are Me or R and R together are (CH 2)n
wherein n is 4;R3 is hydrogen, C1-1Oalkyl or benzyl,
R5 is azide or -CCH; R9 is OR8b ; R4, R7, R8a, R8b ,
R10 and R11 are hydrogen. Other substituents not
specifically limited in this embodiment are as defined
in the summary of the invention. When R3 is hydrogen
it optionally can be replaced with a pharmaceutically
acceptable cation. In another embodiment of the
present invention there is provided a compound
according to formula I wherein both R and R are Me or
R and R together are (CH 2)n wherein n is 4;R3 is
hydrogen, C1-10 alkyl or benzyl, R5 is azide; R9 is
OR8b ; R4, R7, R8a, R8b , R10 and R11 are hydrogen. In
another embodiment of the present invention there is
provided a compound according to formula I wherein R2a
and R2b are (/) independently hydrogen, methyl,
isopropyl, /s-butyl, sec-butyl, -CH 2OH, -CH(OH)CH 3,
-CH 2SH, -CH 2CH2S(O) pMe, - (CH 2)mCORlb wherein m is
1 or 2, -(CH 2)r-NH 2 where r is 3 or 4, -(CH 2)3-
NHC(=NH)NH 2, -CH 2C6H5, -CH 2-/?-C6H4-OH,
(3-indolinyl)methylene, (4- imidazo IyI)methylene; (H)
R and R together are (CH 2)n ; or, (Hi) R and R both
are Ci_3 alkyl; R3 is hydrogen, C1-10 alkyl or benzyl;
R10 is OR8b ; R4, R7, R8a, R8b and R9 are hydrogen.
Other substituents not specifically limited in this
embodiment are as defined in the summary of the
invention. When R3 is hydrogen it optionally can be
replaced with a pharmaceutically acceptable cation. In
another embodiment of the present invention there is
provided a compound according to formula I wherein R2a
is hydrogen and R2b is hydrogen, methyl, /so-propyl,
/s-butyl, sec-butyl, -CH 2OH, -CH(OH)CH 3, -CH 2SH,
-CH 2CH2SMe, -(CH 2)mCORIb wherein m is 1 or 2, -(CH
2)r-NH 2 wherein r is 3 or 4, -(CH 2)3-NHC(=NH)NH 2,
-CH 2C6H 5, -CH 2-P-C 6H 4-OH, (3-indolinyl)methylene
or (4-midazolyl)methylene; R3 is hydrogen, C 0 alkyl
or benzyl; R5 is azide or -CCH; R10 is OR8b ; R4 , R7,
R8a, R8b , R9 and R11 are hydrogen. Other substituents
not specifically limited in this embodiment are a s
ddeefifinneedd iinn tthhee ssuummmmaarryy ooff tthhee
iinnvveennttiioonn.. WWhheenn R3 is hydrogen it
optionally can b e replaced with a pharmaceutically
acceptable cation. In another embodiment of the
present invention there is provided a compound
according to formula I wherein R2a is hydrogen and R2b
is hydrogen, methyl, /sopropyl, iso-buty\, sec-butyl;
R3 is hydrogen, C 1 o alkyl or benzyl; R5 is azide or
-CCH; R10 is OR8b ; R4 , R7, R8a, R8b , R9 and R11 are
hydrogen. Other substituents not specifically limited
in this embodiment are a s defined in the summary of
the invention. When R3 is hydrogen it optionally can b
e replaced with a pharmaceutically acceptable cation.
In another embodiment of the present invention there
is provided a compound according to formula I wherein
both R2a and R2b are M e or R2a and R2b together are
(CH 2)n wherein n is 4 ; R3 is hydrogen, C 1 o alkyl
or benzyl; R5 is azide or -CCH; R10 is OR8b ; R4 , R7,
R8a, R8b , R9 and R11 are hydrogen. Other substituents
not limited in this embodiment are a s defined in the
summary of the invention. When R3 is hydrogen it
optionally can b e replaced with a pharmaceutically
acceptable cation. In another embodiment of the
present invention there is provided a method for
treating a disease caused b y hepatitis C virus (HCV)
comprising treating a patient in need thereof with a
therapeutically effective amount of a compound
according to formula I wherein A, B, C , D , R1, Rl a,
Rl b , R2a, R2b , R3, R4 , R5, R6, R7, R8a, R8b , R9,
R10, R11, m , n , p and r are a s defined in the
summary of the invention and pharmaceutically
acceptable salts thereof. In another embodiment of the
present invention there is provided a method for
treating a disease caused b y hepatitis C virus (HCV)
comprising treating a patient in need thereof with a
therapeutically effective amount of a compound
according to formula I wherein R9 is OR8b ; R10 and
R11 are hydrogen. Other substituents not specifically
limited in this embodiment are a s defined in the
summary of the invention. When R3 is hydrogen it
optionally can b e replaced with a pharmaceutically
acceptable cation. In another embodiment of the
present invention there is provided a method for
treating a disease caused b y hepatitis C virus (HCV)
comprising treating a patient in need thereof with a
therapeutically effective amount of a compound
according to formula I wherein R9 is OR8b ; R10 is
hydrogen; R5 is azide or -CCH; Other substituents not
specifically limited in this embodiment are a s
defined in the summary of the invention.When R3 i s
hydrogen it optionally can b e replaced with a
pharmaceutically acceptable cation. In another
embodiment o f the present invention there i s
provided a method for treating a disease caused b y
hepatitis C virus (HCV) comprising treating a patient
in need thereof with a therapeutically effective
amount o f a compound according t o formula I wherein
R 10 i s O R8b ; R9 and R 11 are hydrogen. Other
substituents not specifically limited in this
embodiment are a s defined in the summary o f the
invention. When R3 i s hydrogen it optionally can b e
replaced with a pharmaceutically acceptable cation. In
another embodiment o f the present invention there i s
provided a method for treating a disease caused b y
hepatitis C virus (HCV) comprising treating a patient
in need thereof with a therapeutically effective
amount o f a compound according t o formula I wherein
R2a i s hydrogen and R2b i s hydrogen, methyl,
/so-propyl, iso-butyl, sec-butyl, - C H 2OH, -CH(OH)CH
3, -CH 2SH, -CH 2C H 2SMe, -(CH 2)mCOR l b wherein m i
s 1 or 2 , - (CH 2) r-NH 2 wherein r i s 3 or 4 , -(CH
2) 3-NHC(=NH)NH 2, -CH 2C 6H 5, -CH 2-/?-C 6H 4-OH,
(3-indolinyl)methylene or (4-imidazolyl)methylene; R3
i s hydrogen, C 1-1Oalkyl or benzyl; R5 i s azide or
-CCH; R9 i s O R8b ; R4 , R7, R8a, R8b , R10 and R 11
are hydrogen. Other substituents not specifically
limited in this embodiment are a s defined in the
summary o f the invention. When R3 i s hydrogen it
optionally can b e replaced with a pharmaceutically
acceptable cation. In another embodiment o f the
present invention there i s provided a method for
treating a disease caused b y hepatitis C virus (HCV)
comprising treating a patient in need thereof with a
therapeutically effective amount o f a compound
according t o formula I wherein R2a i s hydrogen and
R2b i s hydrogen, methyl, /so-propyl, iso-butyl,
sec-butyl; R3 i s hydrogen, C 0 alkyl or benzyl, R5 i
s azide or -CCH; R9 i s O R8b ; R4 , R7, R8a, R8b , R
10 and Rill are hydrogen. Other substituents not
specifically limited in this embodiment are as
ddeeffiinneedd iinn tthhee ssuummmmaarryy ooff tthhee
iinnvveennttiioonn.. WWhheenn R3 is hydrogen it
optionally can b e replaced with a pharmaceutically
acceptable cation. In another embodiment of the
present invention there is provided a method for
treating a disease caused b y Flaviviridae virus
comprising treating a patient in need thereof with a
therapeutically effective amount of a compound
according to formula I wherein I , Ia, Ib, R1, Rl a,
Rl b , R2a, R2b , R3, R4, R5, R6, R7, R8a, R8b , R9,
R10, R11, m , n , p and r are as defined in the
summary of the invention and pharmaceutically
acceptable salts thereof.In another embodiment of the
present invention there is provided a method for
treating a disease caused by hepatitis C virus (HCV)
comprising treating a patient in need thereof with a
therapeutically effective amount of a compound
according to formula I wherein A, B, C, D, R1, Rla,
Rlb, R2a, R2b , R3, R4, R5, R6, R7, R8a, R8b , R9,
R10, R11,m, n, p and r are as defined and
pharmaceutically acceptable salts thereof, in
combination with at least one immune system modulator
and/or at least one antiviral agent that inhibits
replication of HCV. In another embodiment of the
present invention there is provided a method for
treating a disease caused by hepatitis C virus (HCV)
comprising treating a patient in need thereof with a
therapeutically effective amount of a compound
according to formula I wherein A, B, C, D, R1, Rla,
Rlb, R2a, R2b , R3, R4, R5, R6, R7, R8a, R8b , R9,
R10, R11,m, n, p and r are as defined and
pharmaceutically acceptable salts thereof, in
combination with an immune system modulator selected
from the group consisting of an interferon,
interleukin, tumor necrosis factor and colony
stimulating factor In another embodiment of the
present invention there is provided a method for
treating a disease caused by hepatitis C virus (HCV)
comprising treating a patient in need thereof with a
therapeutically effective amount of a compound
according to formula I wherein A, B, C, D, R1, Rla,
Rlb, R2a, R2b , R3, R4, R5, R6, R7, R8a, R8b , R9,
R10, R11,m, n, p and r are as defined in the summary
of the invention and pharmaceutically acceptable salts
thereof, in combination with an interferon, or a
chemically derivatized interferon. In another
embodiment of the present invention there is provided
a method for treating a disease caused by hepatitis C
virus (HCV) comprising treating a patient in need
thereof with a therapeutically effective amount of a
compound according to formula I wherein A, B, C, D,
R1, Rla, Rlb, R2a, R2b , R3, R4, R5, R6, R7, R8a, R8b
, R9, R10, R11,m, n, p and r are as defined in the
summary of the invention and pharmaceutically
acceptable salts thereof, in combination with
PEGASYS(r)or PEG-INTRON(r) In another embodiment of
the present invention there is provided a method for
treating a disease caused by hepatitis C virus (HCV)
comprising treating a patient in need thereof with a
therapeutically effective amount of a compound
according to formula I wherein A, B, C, D, R1, Rla,
Rlb, R2a, R2b , R3, R4, R5, R6, R7, R8a, R8b , R9,
R10, R11,m, n, p and r are as defined in the summary
of the invention and pharmaceutically acceptable salts
thereof, in combination with at least one antiviral
agent that inhibits replication of HCVIn another
embodiment of the present invention there is provided
a method for treating a disease caused by hepatitis C
virus (HCV) comprising treating a patient in need
thereof with a therapeutically effective amount of a
compound according to formula I wherein A, B, C, D,
R1, Rla, Rlb, R2a, R2b , R3, R4, R5, R6, R7, R8a, R8b
, R9, R10, R11,m, n, p and r are as defined in the
summary of the invention and pharmaceutically
acceptable salts thereof, in combination with at least
one antiviral agent that inhibits replication of HCV
selected from the group consisting of an HCV protease
inhibitor, another nucleoside HCV polymerase
inhibitor, a non-nucleoside HCV polymerase inhibitor,
an HCVhelicase inhibitor, an HCVprimase inhibitor and
an HCV fusion inhibitor. In another embodiment of the
present invention there is provided a pharmaceutical
composition for treating a disease caused by hepatitis
C virus (HCV) comprising treating a patient in need
thereof with a therapeutically effective amount of a
compound according to formula I wherein A, B, C, D,
R1, Rla, Rlb, R2a, R2b , R3, R4, R5, R6, R7, R8a, R8b
, R9, R10, R11, m, n, p and r are as defined in the
summary of the invention and pharmaceutically
acceptable salts thereof, in admixture with at least
one pharmaceutically acceptable carrier, diluent or
excipient. The phrase "a" or "an" entity as used
herein refers to one or more of that entity; for 



example, a compound refers to one or more compounds or
at least one compound. As such, the terms "a" (or
"an"), "one or more", and "at least one" can be used
interchangeably herein. The phrase "as defined
hereinabove" refers to the first and/or broadest
definition provided in the Summary of the Invention.
The term "optional" or "optionally" as used herein
means that a subsequently described event or
circumstance may, but need not, occur, and that the
description includes instances where the event or
circumstance occurs and instances in which it does
not. For example, "optionally substituted" means that
the moiety may be hydrogen or a substituent. The term
"alkyl" as used herein denotes an unbranched or
branched chain, saturated, monovalent hydrocarbon
residue, preferably containing 1 to 14 carbon atoms,
more preferably containing 1 to 10 carbon atoms. The
term "lower alkyl" denotes a straight or branched
chain hydrocarbon residue containing 1 to 6 carbon
atoms. "Cr 1O alkyl" as used herein refers to an alkyl
composed of 1 to 10 carbons. Examples of alkyl groups
include, but are not limited to, lower alkyl groups
include methyl, ethyl, propyl, ipropyl, n-butyl,
/-butyl, r-butyl or pentyl, isopentyl, neopentyl,
hexyl, heptyl, and octyl.The term "alkenyl" as used
herein denotes an unsubstituted hydrocarbon chain
radical having from 2 to 10 carbon atoms having one or
two olefinic double bonds unless designated otherwise.
"C2-io alkenyl" as used herein refers to an alkenyl
composed of 2 to 10 carbons. Examples are vinyl,
1-propenyl, 2-propenyl (allyl) or 2-butenyl (crotyl).
The term "alkynyl" as used herein denotes an
unbranched or branched hydrocarbon chain radical
having from 2 to 10 carbon atoms, and having one or
where possible two triple bonds unless otherwise
designated. C2-io alkenyl" as used herein refers to an
alkenyl composed of 2 to 10 carbons. Examples are
ethynyl, 1-propynyl, 2- propynyl, 1-butynyl, 2-butynyl
or 3-butynyl. The term "alkoxy" as used herein means
an -O-alkyl group, wherein alkyl is as defined above
such as methoxy, ethoxy, n-propyloxy, z-propyloxy,
n-butyloxy, z-butyloxy, -butyloxy, pentyloxy,
hexyloxy, including their isomers. "Lower alkoxy" as
used herein denotes an alkoxy group with a "lower
alkyl" group as previously defined. "Cr 1Oalkoxy" as
used herein refers to an-O-alkyl wherein alkyl
isC1-1O. The term "halogen" or "halo" as used herein
means fluorine, chlorine, bromine, or iodine. The term
"haloalkyl" as used herein denotes a unbranched or
branched chain alkyl group as defined above wherein 1,
2, 3 or more hydrogen atoms are substituted by a
halogen. "Q-3 haloalkyl" as used herein refers to an
haloalkyl composed of 1 to 3 carbons and 1-8 halogen
substituents. Examples are 1-fluoromethyl,
1-chloromethyl, 1- bromomethyl, 1-iodomethyl,
trifluoromethyl, trichloromethyl, tribromomethyl,
triiodomethyl, 1-fluoroethyl, 1-chloroethyl,
1-bromoethyl, 1-iodoethyl, 2-fluoroethyl, 2-
chloroethyl, 2-bromoethyl, 2-iodoethyl,
2,2-dichloroethyl, 3-bromopropyl or 2,2,2-
trifluoroethyl. The term "acyl" as used herein denotes
a group of formula -C(=O)R wherein R is hydrogen or
lower alkyl as defined herein. The term or
"alkylcarbonyl" as used herein denotes a group of
formula C(=O)R wherein R is alkyl as defined herein.
The term "arylcarbonyl" as used herein means a group
of formula C(=O)R wherein R is an aryl group; the term
"benzoyl" as used herein is an "arylcarbonyl" group
wherein R is phenyl. The term "acylamino" as used
herein denotes a group of formula -NHC(=O)R wherein R
is hydrogen or lower alkyl as defined herein The terms
"hydroxyalkyl" and "alkoxyalkyl" as used herein
denotes the radical RR" where R is an hydroxy radical
or a alkoxy radical respectively and R" is as defined
hereinand the attachment point of the hydroxyalkyl
radical will be on the alkylene radical. The term
"alkylene" as used herein denotes a divalent saturated
linear hydrocarbon radical of 1 to 6 carbon atoms or a
branched saturated divalent hydrocarbon radical of 3
to 6 carbon atoms, unless otherwise indicated.
Examples of alkylene radicals include, but are not
limited to, methylene, ethylene, propylene,
2-methyl-propylene, butylene and 2- ethylbutylene. The
term "hydroxyalkyl" herein also includes the threonine
side chain - CH(OH)Me and C3_ homologs thereof. The
terms ( lH-indol-3-yl)methyl and (
lH-imidazol-4-yl)methyl as used herein refer to (a)
and (b) respectively: The term "aryl" as used herein
denotes a phenyl or naphthyl radical optionally
substituted with one or more, preferably one or three
substituents independently selected from hydroxy,
thio, cyano, alkyl, alkoxy, lower haloalkoxy,
alkylthio, halogen , haloalkyl, hydroxyalkyl, nitro,
alkoxycarbonyl, amino, alkylamino, dialkylamino,
aminoalkyl, alkylamino alkyl, and dialkylamino alkyl,
alkylsulfonyl, arylsulfinyl, alkylaminosulfonyl,
arylaminosulfonyl, alkylsulfonylamino,
arylsulfonylamino, carbamoyl, alkylcarbamoyl and
dialkylcarbamoyl, arylcarbamoyl, alkylcarbonylamino,
arylcarbonylamino, unless otherwise indicated.
Alternatively two adjacent atoms of the aryl ring may
be substituted with a methylenedioxy or ethylenedioxy
group. The term "arylalkyl" or "aralkyl" as used
herein denotes the radical R'R"-, wherein R is an aryl
radical as defined herein, and R" is an alkylene
radical as defined herein with the understanding that
the attachment point of the arylalkyl moiety will be
on the alkylene radical. Examples of arylalkyl
radicals include, but are not limited to, benzyl
(aryl-Ci alkyl), phenylethyl, 3-phenylpropyl. The term
"alkylammonium cation" as used herein refers to a
radical NR1R2R3R4+ where R*-R4 are indendently
hydrogen or alkyl. Interferons (IFNs) have been
available for the treatment of chronic hepatitis for
nearly a decade. IFNs are glycoproteins produced by
immune cells in response to viralinfection. Two
distinct types of interferon are recognized: Type 1
includes several interferon alphas and one interferon
b, type 2 includes interferon g. Type 1 interferons
are produced mainly by infected cells and protect
neighboring cells from de novo infection. IFNs inhibit
viral replication of many viruses, including HCV, and
when used as the sole treatment for hepatitis C
infection, IFN suppresses serum HCV-RNA to
undetectable levels. Additionally, IFN normalizes
serum amino transferase levels. Unfortunately, the
effects of IFN are temporary. Cessation of therapy
results in a 70% relapse rate and only 10-15% exhibit
a sustained virological response with normal serum
alanine transferase levels. (G. Lake-Bakaar, Current
and Future Therapy for Chronic Hepatitis C Virus liver
Disease, Curr. Drug Targ. Infect Dis. 2003 3(3)
:247-253) One limitation of early IFN therapy was
rapid clearance of the protein from the blood.
Chemical derivatization of IFN with polyethyleneglycol
(PEG) has resulted in proteins with substantially
improved pharmacokinetic properties. PEGASYS(r)is a
conjugate interferon a-2a and a 40 kD branched
mono-methoxy PEG and PEGINTRON (r)is a conjugate of
interferon a-2b and a 12 kD mono-methoxy PEG. (B. A
Luxon et al., Clin. Therap. 2002 24(9):13631383; A
Kozlowski and J.M. Harris, J. Control. Release, 2001
72:217-224). The term "chemically- derivatized
interferon" as used herein refers to an interferon
molecule covalently linked to a polymer which alters
the physical and/or pharmacokinetic properties of the
interferon. A non-limiting list of such polymers
include polyalkylene oxide homopolymers such as
polyethylene glycol (PEG) or polypropylene glycol
(PPG), polyoxyethylenated polyols, copolymers thereof
and block copolymers thereof, provided that the water
solubility of the block copolymers is maintained. One
skilled in the art will be aware of numerous
approaches to linking the polymer and interferon (for
example, see A Kozlowski and J.M. Harris J. Control.
Release 2001 72( 1-3) :217-24) . A non-limiting list
of chemically derivatized IFNacontemplated in the
present patent include peginterferon- a-2a
(PEGASYS(r)) and peginterferon- a-2b (PEGINTRON(r)). A
number of potential molecular targets for drug
development as anti -HCV therapeutics have now been
identified including, but not limited to, the NS2-NS3
autoprotease, the N3 protease, the N3 helicase and the
NS5B polymerase. The RNSdependent RNApolymerase is
absolutely essential for replication of the single-
stranded, positive sense, RNA genome. This enzyme has
elicited significant interest among medicinal
chemists. Nucleoside inhibitors can act either as a
chain terminator or as a competitive inhibitor which
interferes with nucleotide binding to the polymerase.
To function as achain terminator the nucleoside analog
must be taken up be the cell and converted in vivo to
a triphosphate to compete for the polymerase
nucleotide binding site. This conversion to the
triphosphate is commonly mediated by cellular kinases
which imparts additional limitations on any
nucleoside. In addition this limits the direct
evaluation of nucleosides as inhibitors of HCV
replication to cell-based assays. Non-nucleoside
allosteric inhibitors of HIV reverse transcriptase
have proven effective therapeutics alone and in
combination with nucleoside inhibitors and with
protease inhibitors. Several classes of non-nucleoside
HCV NS5B inhibitors have been described and are
currently at various stages of development including:
benzimidazoles, (H. Hashimoto et al. WO 01/47833, H.
Hashimoto et al. WO 03/000254, P. L. Beaulieu et al.
WO 03/020240 A2; P. L. Beaulieu et al. US 6,448,281
Bl; P. L. Beaulieu et al. WO 03/007945 Al); indoles,
(P. L. Beaulieu et al. WO 03/0010141 A2) ;
benzothiadiazines (D. Dhanak et al. WO 01/85172 Al; D.
Dhanak et al. WO 03/037262 A2; K J. Duffy et al.
WO03/099801 Al, D.Chai et al. WO 2004/0526313, J. K
Pratt et al. WO 2004/041818 Al; J. K Pratt et al. WO
2004/087577 Al), thiophenes, (C. K Chan et al. WO
02/100851 A2); benzothiophenes (D. C. Young and T. R.
BaileyWO 00/18231); b-ketopyruvates (S. Attamura et
al. US 6,492,423 Bl, A Attamura et al. WO 00/06529) ;
pyrimidines (C. Gardelli et al. WO 02/06246 Al);
pyrimidinediones (T. R. Bailey and D. C. Young WO
00/13708); triazines (K-H. Chung et al. WO 02/079187
Al); rhodanine derivatives (T. R. Bailey and D. C.
Young WO 00/10573, J. C. Jean et al. WO 01/77091 A2) ;
2,4- dioxopyrans (R. A Love et al. EP 256628 A2) ;
phenylalanine derivatives (M. Wang et al. J. Biol.
Chem. 2003 278:2489-2495). Abbreviations used in this
application include: acetyl (Ac), acetic acid (HOAc),
azo- Ms'-isobutyrylnitrile (AIBN),
1-N-hydroxybenzotriazole (HOBt), atmospheres (Atm),
high pressure liquid chromatography (HPLC),
9-borabicyclo[3.3.1]nonane (9-BBN or BBN), methyl
(Me), tt-butoxycarbonyl (Boc), acetonitrile (MeCN),
di-tt-butyl pyrocarbonate or boc anhydride (BOC2O),
l-(3-dimethylaminopropyl)-3- ethylcarbodiimide
hydrochloride (EDCI), benzyl (Bn), m-chloroperbenzoic
acid (MCPBA), butyl (Bu), methanol (MeOH),
benzyloxycarbonyl (cbz or Z), melting point (mp),
carbonyl diimidazole (CDI), MeSO2- (mesyl or Ms),
l,4-diazabicyclo[2.2.2] octane (DABCO), mass spectrum
(ms) diethylaminosulfur trifluoride (DAST), methyl
-butyl ether (MTBE), dibenzylideneacetone (Dba),
N-carboxyanhydride (NCA), 1,5- diazabicyclo [4.3.0]
non-5-ene (DBN), N-bromosuccinimide (NBS), 1,8-
diazabicyclo [5.4.0] undec-7-ene (DBU),
N-methylmorpholine (NMM), Nmethylpyrrolidone 



(NMP), 1,2-dichloroethane (DCE), pyridinium
chlorochromate (PCC), N,N'-dicyclohexylcarbodiimide
(DCC), pyridinium dichromate (PDC),dichloromethane
(DCM), propyl (Pr), diethyl azodicarboxylate (DEAD),
phenyl (Ph), di- /so-propylazodicarboxylate , DIAD,
pounds per square inch (psi), di-isopropylethylamine
(DIPEA), pyridine (pyr), di-zso-butylaluminumhydride ,
DIBAL-H, room temperature, rt or RT, N,N-dimethyl
acetamide (DMA), terf-butyldimethylsilyl or t-BuMe2Si,
(TBDMS) , 4-N,N-dimethylaminopyridine (DMAP) ,
triethylamine (Et3N or TEA), N,N-dimethylformamide
(DMF), triflate or CF3SO2- (Tf), dimethyl sulfoxide
(DMSO), trifluoroacetic acid (TFA),
l,r-Ms-(diphenylphosphino)ethane (dppe), 2,2,6,6-
tetramethylheptane-2,6-dione (TMHD), l,l'-
/i-(diphenylphosphino)ferrocene (dppf), thin layer
chromatography (TLC), ethyl acetate (EtOAc),
tetrahydrofuran (THF), diethyl ether (Et2O),
trimethylsilyl or Me3Si (TMS) , ethyl (Et) ,
/?-toluenesulfonic acid monohydrate (TsOH or pTsOH),
lithium hexamethyl disilazane (IiHMDS), 4-Me- C6H4SO2-
or tosyl (Ts), /so-propyl (/-Pr),
N-urethane-N-carboxyanhydride (UNCA), ethanol (EtOH).
Conventional nomenclature including the prefixes
normal (), iso (/-), secondary (sec-), tertiary
(tert-) and neo have their customary meaning when used
with an alkyl moiety. (J. Rigaudy and D. P. Klesney,
Nomenclature in Organic Chemistry, IUPAC 1979 Pergamon
Press, Oxford.). Phosphoramidate compounds of the
present invention can be prepared by condensation of a
4'-substituted nucleoside with a suitably substituted
phosphochloridate compound 12 in the presence of a
strong base (Scheme 2) . The nucleosides of the
present invention typically contain an optionally
substituted pyrimidine (R6 = A or B) or purine (R6 = C
or D) and one of R9 and R10 is hydroxyl or acyloxy and
the other of R9 and R10 is hydrogen. When R9 is
hydroxy, R8 and R9 are optionally part of a dioxolane
ring. Examples of 4'-substituted nucleosides used to
prepare compounds of the present invention can be
found in Table 3, which is not intended to be
limiting, and the scope of the nucleosides of the
present invention can be found in the claims. The
condensation can be carried out on the unprotected
nucleoside (e.g., 13a-e; R. Devos et al. US 6,784,166
filed June 11, 2002; H. Ohrui et al. WO 2000069876
filed Nov. 11, 2000; E.-I. Kodama et al. Antimicrob.
Agents Chemother. 2001 45(5): 1539- 1546) or,
alternatively, the 3',4'- hydroxy groups of the
nucleoside can be protected as an acetonide (13f; J. A
Martin et al. US20040121980 filed Nov. 19, 2003) or
other diol protecting group known in the art.
Deprotection of a nucleoside after the condensation is
carried out utilizing standard protocols for nucleic
acid chemistry. General experimental procedures for
the condensation are described in Examples 1 to 7.
SCHEME 213 B D The requisite substituted
phosphochloridate compounds 12 utilized to prepare
compounds of the present invention are prepared by a
two-step sequence comprising condensation of
phosphorus oxychloride (10) with a suitably
substituted phenol to afford an
aryloxyphosphorodichloridates 11 (see Example 2) which
are subsequently treated with a acid addition salt of
an a-amino acid ester in the presence of TEA to afford
an aryloxyphosphorochloridate 12 (for representative
procedure see, e.g., D. Curley et al. Antiviral Res.
1990 14:345-356; C. McGuigan et al. Antiviral Res.
1992 17:311-321; McGuigan et al. Antiviral Chem.
Chemother 1990 l(2):107-113). Representative aryloxy
phosphorodichloridates and aryloxy
phosphorochloridates are listed in Tables 1 and 2
respectively.Case 23247 PEG-IFN ALPHA AND RIBAVIRIN
FOR HBV TREATMENT The present invention relates to the
field of treatment of chronic hepatitis B virus
infections using an amount of a PEG-IFN- a conjugate
in association with Ribavirin effective to treat
chronic hepatitis B. Interferons (IFNs) are naturally
occurring proteins which have antiviral,
antiproliferative and immunoregulatory activity. Four
distinct classes of interferons are known to exist in
humans (Pestka et al. (1987) Ann. Rev. Biochem. 56,
727-777 and Emanual & Pestka (1993) J. Biol. Chem.
268, 12565-12569). The IFNa family represents the
predominant class of IFNs produced by stimulated
peripheral blood leukocytes (Pestka et al., loc. cit;
Havell et al. (1975) Proc. Natl. Acad. Sci. USA 72,
2185-2187; Cavalieri et al. (1977) Proc. Natl. Acad.
Sci. USA 74, 3287-3291), and lymphoblastoid and
myeloblastoid cell lines (Familletti et al. (1981)
Antimicrob. Agents. Chemother. 20, 5-9). The antiviral
effect of IFNa is achieved not only by a direct
influence on the viruses themselves, but by an
activity on their target cells in the sense of a
protection against the virus infection. The
interferons can exert effects on cancer tumors and can
influence the immune system of the body on that, for
example, they activate macrophages and NK cells and
intensify the expression of various immunologically
significant constituents of the cell membrane. Details
of the preparation of interferon-cDNA and the direct
expression thereof, especially in E. coli, have been
the subject of many publications. Thus, for example,
the preparation of recombinant interferons is known,
for example, from Nature 295 (1982), 503-508, Nature
284 (1980), 326-320, Nature 290 (1981), 20-26, Nucleic
Acids Res. 8 (1980), 4057-4074, as well as from
European Patents Nos. 32134, 43980 and 211148. In
chronic hepatitis B, combination of ribavirin and
standard interferon alfa induces a lasting CD4+ T-cell
proliferation and Th1 cytokine release, which enhances
the probability of sustained HBV eradication (MA Rico,
JA Quiroga, D Subira, S Castanon, JM Esteban, M Pardo,
V Carreno: Hepatitis B virus-specific T-cell
proliferation and cytokine secretion in chronic
hepatitis B e antibody-positive patients treated with
ribavirin and interferon alpha. Hepatology 2001,
33:295-300]. In a pilot study 24 HBeAgnegative chronic
hepatitis B patients were treated with a combination
of standard interferon (5 M U t.i.w.) and ribavirin
(1000-1200 mg daily) for 12 months [T Cotonat, JA
Quiroga, JM Lopez-Alcorocho, R Clouet, M Pardo, F
Manzarbeitia, V Carreno: Pilot H R/1 8.05.2006study of
combination therapy with ribavirin and interferon alfa
for the retreatment of chronic hepatits B e
antibody-positive patients. Hepatology 2000,
31:502-506]. All patients were previous nonreponders
to interferon monotherapy. In this difficult-to-treat
population after 12 months of follow-up virological
response (HBV DNA negativity by PCR) was reached in
50% of the patients and normalization of ALT in 21% of
the patients [T Cotonat, JA Quiroga, JM
Lopez-Alcorocho, R Clouet, M Pardo, F Manzarbeitia, V
Carreno: Pilot study of combination therapy with
ribavirin and interferon alfa for the retreatment of
chronic hepatits B e antibody-positive patients.
Hepatology 2000, 31:502-506]. Thus, this treatment is
not always effective. The combination therapy of
PEG-IFN- a conjugates and Ribavirin may thus be more
effective than combination therapy of IFN- a and
Ribavirin. It has been observed that in the case of
IFN- a, PEGylation increases circulating half-life and
plasma residence time, reduces immunogenicity,
decreases clearance and increases in vivo activity.
The present invention provides therefore the use of
PEG-IFN- a conjugates in association with Ribavirin
for the manufacture of medicaments for the treatment
of chronic hepatitis B infections. In addition, the
present invention provides a method for treating
chronic hepatitis B infections in patients in need of
such treating comprising administering an amount of
PEG-IFN- a conjugate in association with an amount of
Ribavirin effective to treat chronic hepatitis B. The
present invention also provides a kit comprising a
PEG-IFN- a conjugate and Ribavirin for the treatment
of chronic hepatitis B infections. Preferably, said
chronic hepatitis B is a HBeAg-negative or
HBeAg-positive chronic hepatitis B. More preferably,
said chronic hepatitis B is a HBeAg-negative chronic
hepatitis B. The patients are either previously
untreated patients, previously treated with IFN- a
and/or Ribavirin or any other drug but have
subsequently relapsed, or nonresponders to previous
treatment with IFN- a and/or Ribavirin or any other
drug. Preferably, the patients are previous
nonresponders to interferon monotherapy. Hepatitis B e
antigen (HBeAg) is used to differentiate between
HBeAg-positive chronic hepatitis, which is due to wild
type HBV, and HBeAg-negative chronic hepatitis B,
which is due to a naturally occurring HBV variant with
mutations in the precore or/and basic core promoter
regions of the genome. HBeAG-negative chronic
hepatitis has been recognized as increasing in many
countries within the last decade and it represents the
majority of cases in many countries. This form of
Hepatitis B is generally associated with more severe
liver disease with a verylow rate of spontaneous
disease remission and a low sustained response rate to
antiviral therapy. The term "PEG-IFN- a conjugate" as
used herein includes IFN- as derived from any natural
material (e.g., leukocytes, fibroblasts, lymphocytes)
or material derived therefrom (e.g. cell lines), or
those prepared with recombinant DNA technology.
Details of the cloning of IFNa and the direct
expression thereof, especially in E. coli, have been
the subject of many publications. The preparation of
recombinant IFNas is known, for example from Goeddel
et al. (1980) Nature 284, 316-320 and (1981), Nature
290, 20-26, and European Patents Nos. 32134, 43980 and
211148. There are many types of IFNa such as IFNal,
IFNa2; and further their subtypes including but not
limited to IFNa2A, IFNa2B, IFNa2C and IFNal l (also
designated IFNal l or a-IFN). The term "IFN a" also
includes consensus IFNa available from Amgen or
mixtures of natural and/or recombinant IFNas or IFNa
variants disclosed in WO01/25438 or WO2004/046356 .
The use of IFNa2A is preferred. The manufacture of
IFNa2A is described in European Patents Nos. 43980 and
211148. The IFNa is conjugated to a polymer such as a
polyalkylene glycol (substituted or unsubstituted),
for example, polyethylene glycol, to form PEG-IFN- a
conjugate. Conjugation may be accomplished by means of
various linkers known in the art, in particularly by
linkers such as those disclosed in European Patent
Applications, Publication Nos. 0510356, 593868 and
809996. The molecular weight of the polymer, which is
preferably polyethylene glycol, may range from 300 to
70.000 daltons, and one or more, preferably one to
three, polymers may be conjugated to the IFN- a. A
preferred PEG-IFN- a conjugate has the formula: where
R and R' are methyl, X is NH, and n and n' are
individually or both either 420 or 520. Ribavirin,
1-b-D-Ribofuranosyl-1H-1,2,4-triazole-3-carboxamide,
is described in the Merck Index, compound No. 8199,
Eleventh Edition. Its manufacture and formulation are
described in U.S. Patent No. 4.211.771.The dosage of
PEG-I FN-a conjugate for practicing the combination
therapy of this invention is about 33 to 540 microgram
(meg) per week, regardless of body weight, in one or
two weekly administrations 



The dosage of Ribavirin for practicing this invention
is about 400 to 1200 mg per day at least five days per
week, preferably seven days per week. Based on the
assumption of a patient weighing between 40 and 150
kg, the range of dosing is therefore between 10 and 30
mg per kg body weight per day. In a more specific
embodiment the daily dosage of Ribavirin is 800-1200
mg, more preferably 1000 to 1200 mg. This daily dosage
may be administered once per day in a single dose or
in divided doses twice or thrice per day. Preferably
the daily dosage of Ribavirin is administered in
divided doses twice per day. In accordance with this
invention, the Ribavirin is administered to the
patient in association with PEG- 1FN-a conjugate, that
is, the PEG-IFN- a conjugate dose is administered
during the same or different periods of time that the
patient receives doses of Ribavirin. In an embodiment
of this invention, at least one daily dose of
Ribavirin is administered within the same week as at
least one dose of PEG-IFN- a. In a more specific
embodiment a majority of the Ribavirin administrations
occur within the same week as one or more PEG-IFN- a
administrations. In another specific embodiment, all
or substantially all of the Ribavirin administrations
occur within the same week as one or more PEG-IFN- a
administrations. At present PEG-IFN- a conjugate
formulations are not effective when administered
orally, so the preferred method of administering the
PEG-IFN- a conjugate is parenterally, preferably by
subcutaneous (sc) or intramuscular (im) injection. The
Ribavirin may be administered orally in capsule or
tablet form in association with the parenteral
administration of PEG-IFN- a conjugate. Of course
other types of administration of both medicaments, as
they become available are contemplated, such as by
nasal spray, transdermally, by suppository, by
sustained release dosage form, etc. Any form of
administration will work so long as the proper dosages
are delivered without destroying the active
ingredient. The effectiveness of treatment may be
determined by controlled clinical trials of the
combination therapy versus monotherapy and / or
combination therapy of IFN-a and Ribavirin. The
efficacy of the combination therapy in alleviating the
signs and symptoms of chronic hepatitis B, preferably
HBeAg-negative or HBeAg-positive chronic hepatitis B
infection, more preferably HBeAg-negative chronic
hepatitis B infection, and the frequency and severity
of the side effects will be compared with previous
IFN-a monotherapy and / or combination therapy of
IFN-a and Ribavirin. Three populations suffering from
chronic hepatitis B infection, preferably
HBeAg-negative or HBeAgpositive, more preferably HBeAg
negative chronic hepatitis B, are of relevance
forevaluation. Either only one or all three patient
populations will be studied with the combination: 1.
Patients previously untreated. 2. Patients previously
treated with IFN- a and / or Ribavirin or any other
drug and who had subsequently relapsed. 3. Patients
who were non-responsive to previous treatment with
IFN- a and / or Ribavirin or any other drug. The
effectiveness of the combination therapy will be
determined by the extent to which the previously
described signs and symptoms of chronic hepatitis B,
preferably HBeAg-negative or HBeAg-positive, more
preferably HBeAg-negative chronic hepatitis B, are
alleviated. Example The primary purpose of this study
is to compare the efficacy and safety of the
combination of PEG-IFN- a2A and ribavirin with
PEG-IFN- a2A in the treatment of HBeAg-negative
chronic hepatitis B. Equal numbers of patients (61
patients per treatment group) are receiving either the
combination of PEG-IFN- a2A and ribavirin or
PEG-IFN-oc2A for 48 weeks. A third group of patients
(165 patients) is receiving PEGIFN- oc2A plus placebo
for 48 weeks. The monotherapy arm provides a safety
and efficacy comparator for the PEG-IFN- a2A
combination arm. The dose of PEG-IFN- a2A is 180 mg,
administered sc once per week, in combination with
ribavirin or placebo for 48 weeks. The dose of
ribavirin is 1000 mg or 1200 mg based upon body
weight, per day in split doses. Patients weighing < 75
kg (165 lbs) receive 1000 mg per day (400 mg in the
morning and 600 mg in the evening), whereas patients
weighing > 75 kg receive 1200 mg per day (600 mg in
the morning and 600 mg in the evening). The primary
efficacy parameters are the combined sustained
virological [i.e., HBVDNA level < 104 copies/ml as
measured by the AMPLICOR PCR assay (sensitivity > 100
copies/ml)] and biochemical (normalization of serum
ALT concentration) responses at the conclusion of the
untreated follow-up period. To be considered a
responder, patients must have a normal serum alanine
aminotransferase (ALT) activity at both weeks 68 and
72 and no detectable virus at week 72.Safety
assessments are performed during screening, at
baseline, at weeks 1, 2, 4, 6 and 8 and then every 4
weeks thereafter throughout the 48 week treatment
period. Safety assessment continues during the
subsequent 24-week follow-up period. Measures of
safety include adverse events, vital signs, and
laboratory tests as well as tabulations of dose
adjustments and premature withdrawals from treatment
for safety or tolerability reasons. Male and female
patients aged 18 years or older with HBeAg-negative
chronic hepatitis B who have not been treated against
HBV within the previous 6 months who were not treated
with any investigational drug within 30 days of entry
into the present trial constitute the patient
population. Patients must have quantifiable HBV-DNA,
abnormal ALT on two occasions within 2 months prior to
randomization (normal ALT values in between are
allowed) and liver biopsy within 12 months consistent
with HBeAgnegative chronic hepatitis B. Patients with
other forms of liver disease, co-infection with HCV,
hepatitiss D or human immunodeficiency virus (HIV),
hepatocellular carcinoma, pre-existing severe
depression or other psychiatric disease, cardiac
disease, renal disease, seizure disorders, or severe
retinopathy etc. are excluded. A screening period
(time from the first screening assessment to the first
administration of test drug) of up to 4 weeks precedes
treatment portion of the trial (48 weeks). Patients
meeting all eligibility criteria are randomized to one
of the two treatment regimens. The primary outcome at
the end of follow-up is taken as the basis for the
following power analysis (appendix C). The estimated
response rate is 30% for PEG-IFN monotherapy and 55%
for the combination therapy. The major study question
will be addressed by a pair-wise comparison between
the response rates at end of follow-up. The pair-wise
significance level will be set at a=0.05 (two sided
testing). Power is set to 80%. Drop-outs will be
calculated as non-responders at the end of follow up.
Bringing the total number to be randomized to:Claims
1. The use of PEG-IFN-a conjugates in association with
Ribavirin for the manufacture of a medicament for the
treatment of chronic hepatitis Binfections. 2. The use
of claim 1, wherein said chronic hepatitis Binfection
is HBeAg-negative or HBeAg-positive chronic hepatitis
Binfection. 3. The use of claim 1, wherein said
chronic hepatitis Binfection is HBeAg-negative chronic
hepatitis Binfection. 4. Use according to claims 1to
3, wherein the amount of the PEG-IFN-a conjugate is
about 33 to 540 meg per week. 5. Use according to
claims 1to 4 wherein the amount of Ribavirin is 400 to
1200 mg daily. 6. Use according to claims 1to 5
wherein the PEG-IFN-a conjugate is PEG-IFN- a2A
conjugate having the formula: - x - FN-alpha2A where R
and R' are methyl, X is NH, and n and n' are
individually or both either 420 or 520. 7. A method
for treating chronic hepatitis B infections comprising
administering an amount of PEG-IFN- a conjugate in
association with an amount of Ribavirin effective to
chronic hepatitis B. 8. The method of claim 7, wherein
said chronic hepatitis B infection is a HBeAgnegative
or a HBeAg-positive chronic hepatitis B infection. 9.
The method of claim 7, wherein said chronic hepatitis
B infection is a HBeAgnegative chronic hepatitis B
infection.10. The method according to claim 7 or 9,
wherein the amount of PEG-IFN-a conjugate administered
in said method is about 33 to 540 meg per week. 11.
The method according to claim 7 to 10, wherein the
amount of Ribavirin administered in said method is 400
to 1200 mg daily. 12. The method of any of claims 7 to
11 wherein the PEG-IFN-a conjugate is PEGIFN- oc2A
conjugate having the formula: O ROCH 2CH2(OCH 2CH2)II-
O C-NH ROCH2CH2(OCH2CH2)If-O C - x - FN-alpha2A O
where R and R' are methyl, X is NH, and n and n ' are
individually or both either 420 or 520. 13. A kit
comprising a PEG-IFN- a conjugate and Ribavirin for
the treatment of chronic hepatitis B infections. 14.
The kit of claim 13, wherein said chronic hepatitis B
infection is HBeAgnegative or HBeAg-positive chronic
hepatitis B infection. 15. The kit of claim 14,
wherein said chronic hepatitis B infection is
HBeAgnegative chronic hepatitis B infection. 16. The
kit according to claims 13 to 15, wherein the amount
of the PEG-IFN- a conjugate is about 33 to 540 meg per
week. 17. The kit according to claims 13 to 16 wherein
the amount of Ribavirin is 400 to 1200 mg daily.
18.The kit according to claims 13 to 17 wherein the
PEG-IFN- a conjugate is PEGIFN- a2A conjugate having
the formula:where R and R are methyl, Xis NH, and n
and n' are individually or both either 420 or 520. 19.
The invention as hereinbefore described. 


