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It is estimated that hepatitis C virus (HCV) infect 130 million
people worldwide.1 About 50% of the infected cases will become
chronic2 and about 20% of these chronic patients develop liver cir-
rhosis that can lead to hepatocellular carcinoma.3 Unfortunately,
no vaccine is currently available to prevent hepatitis C. The stan-
dard of care for chronic hepatitis C is combination therapy with
an interferon-a and ribavirin, which is effective in only 50% of pa-
tients.4 Clearly, there is an urgent need for effective anti-HCV
agent.

Recently, a series of modified nucleosides with potent inhibitory
activity against the HCV NS5B polymerase have been identified.5

Among these, 20-C-methyl substituted nucleoside analogues, such
as 20-C-methyladenosine 1,6,7 20-C-methylguanosine 2,7 20-C-meth-
ylcytidine 3a8 and its 20-deoxy-20-fluoro analogue 3b8,9 (Fig. 1), are
particularly noteworthy, and 3b is currently in clinical trial. As a
continuous research program of our laboratory searching for antivi-
ral agents,10 we now report the design and synthesis of 20-deoxy-20-
fluoro-20-C-methyl nucleoside analogue 4, which shows promising
activity against HCV replication.

As shown in Scheme 1, selective reduction of thioxo-pyrrolo[2,3-
d]pyrimidinone 5 with Raney-Ni gave pyrrolo[2,3-d]pyrimidinone
6, which was treated successively with phosphorus oxychloride
and Selectfluor to give compound 8 in good overall yield. Coupling
ll rights reserved.
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of 8 with 2-deoxy-2-fluoro-2-C-methylribofuranose 911 under
Mitsunobu conditions gave the protected nucleoside 10 as a mix-
ture of a and b anomers,12 which could be separated by column
chromatography. Displacement of the chloride in the b anomer
with ammonia, followed by deprotection, resulted in the formation
of the desired nucleoside analogue 413 in 85% isolated yield over the
two steps.

The effect of compound 4 on HCV replication was examined
using a HCV subgenomic replicon cell culture system (Ava. 5 cells)
and a Sip-L assisted authentic HCV infection/replication system
(293-Sip-L cells).14 In replicon system, compound 4 partially sup-
pressed HCV replication at 6 and 0.6 lg/mL. The HCV-RNA level
was suppressed to 1/5 of the original level at both concentrations.
No suppression effect could be observed at 0.06 lg/mL. In Sip-L as-
sisted HCV replication system, compound 4 suppressed HCV repli-
cation in a dose-dependent manner. The results were shown in
Figure 2. The estimated EC50 of HCV-RNA was 0.8 lg/mL. The IC50

calculated using total cellular RNA was 350 lg/mL.
In summary, a new 20-deoxy-20-fluoro-20-C-methyl nucleoside

analogue 4 was designed and synthesized. Initial biological studies
indicated that this compound showed promising activity against
HCV replication, thus merited further investigation.
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Figure 2. Inhibition of HCV-RNA replication by compound 4.

Scheme 1. Reagent and conditions: (a) Raney-Ni, NH3�H2O, reflux, 6 h, 85%; (b) POCl3, reflux, 4 h, 91%; (c) Selectfluor, AcOH, CH3CN, rt, 15 h, 59%; (d) DEAD, PPh3, CH3CN, rt,
24 h, 10% for the a anomer, 15% for the b anomer; (e) 0.5 N NH3, 1,4-dioxane, 80 �C, 24 h; (f) NH3/MeOH, rt, 24 h, 85% over the two steps.

Figure 1. Anti-HCV nucleoside analogues.
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