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AbstractÐ1-O-Acetyl-2,3,5-tri-O-benzyl-4-thio-l-arabinofuranoside (6) was transformed in two steps into the 1-(4-thio-l-arabino-
furanosyl)-5-halopyrimidine nucleosides 10, 11 and 12, obtained as anomeric mixtures which were separable in the case of 10 and
11. No in vitro antiviral activity against HIV-1 and HIV-2, TK+- and TKÿ VZV and CMV has been found for 10, 11 and 12.
# 2000 Elsevier Science Ltd. All rights reserved.

40-Thionucleosides with the natural d-con®guration have
been of interest for about two decades. Several nucleosides
have been prepared and tested for their biological activ-
ities.2 Since the discovery of l-(ÿ)-3TC (1) as an antiviral
compound l-nucleosides have become compounds of
interest. 20-Deoxy-l-thymidine (2) is another good exam-
ple of an l-nucleoside which shows a weak activity
against herpes simplex virus type 1 (HSV-1).3 Recently
we reported4 the synthesis of 1-(4-thio-l-arabinofur-
anosyl)uracil (3) and thymine (4). Independendly, Yoshi-
mura et al.5 prepared the same thymidine nucleoside 4 and
the analogous cytidine nucleoside 5. They found that
the a-anomer of 5 has a moderate anti-HSV-1 and anti-
HSV-2 activity. We report here the synthesis of several

halogen substituted pyrimidine nucleosides with l-ara-
bino con®guration.

Starting from d-xylose we synthesised the benzyl pro-
tected 1-O-acetyl-4-thio-l-arabinofuranoside 6 in ®ve
steps.4 Glycosidation of 6 with silylated pyrimidine bases6

in the presence of trimethylsilyl tri¯uoromethanesulfonate7

(TMSOTf) in dry MeCN led to anomeric mixtures of the
benzyl protected nucleosides 7, 8 and 9. In all three
cases the a-anomer was the main product. Treatment of
these compounds with boron tribromide in CH2Cl2 at
ÿ80 �C followed by quenching of the reaction mixture
with methanol,8 neutralisation with silver carbonate4

and silica gel chromatography gave anomeric mixtures
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of the unprotected nucleosides 109 (a:b 13:5), 1110 (a:b
12:5) and 1211 (a:b 10:6) (Scheme 1). Reversed phase
HPLC12 yielded the pure anomers of 10 and 11. The
anomeric mixture of 12 could not be separated.

No in vitro antiviral activity against HIV-1 and HIV-2,
TK+ VZV (YS strain and OKA strain), TKÿ VZV (07/1
strain and YS/R strain) and CMV (AD-169 strain and
Davis strain) has been found for 10, 11 and 12.
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Hz, 20-OH), 6.08 (1H, d, J10,20=5.6 Hz, H-10), 8.46 (1H, s, H-
6), 11.78 (1H, ws, NH) ppm; 13C NMR (DMSO-d6) d 54.41
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FAB MS m/z 295 [M+H]; MS (70 eV) m/z 276 (5) [M+-
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559, 439 cmÿ1; a-12: 1H NMR (DMSO-d6) d 3.39 (1H, ddd,
J40,50a=7.8, J50a,50b=10.8, J50a,OH=5.6 Hz, H-50a), 3.61 (1H,
ddd, J30,40=7.7, J40,50a=7.8, J40,50b=4.4 Hz, H-40), 3.65.74 (1H,
m, H-30), 3.83 (1H, ddd, J40,50b=4.4, J50a,50b=10.8, J50b,OH=4.9
Hz, H-50b), 4.07 (1H, ddd, J10,20=6.7, J20,30=6.7, J20,OH=5.3
Hz, H-20), 4.93 (1H, dd, J50a,OH=5.6, J50b,OH=4.9 Hz, 50-OH),
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6), 11.81 (1H, ws, NH) ppm; 13C NMR (DMSO-d6) d 51.79
(C-40), 59.86 (C-10), 62.21 (C-50), 74.48 (C-30), 79.17 (C-20),
94.69 (C-5), 140.80 (C-6), 149.23 (2-CO), 157.85 (4-CO) ppm;
b-12: 1H NMR (DMSO-d6) d 3.17 (1H, ddd, J30,40=5.2,
J40,50a=5.0, J40,50b=5.0 Hz, H-40), 3.65.74 (2H, m, H-50a, H-
50b), 3.96 (1H, ddd, J20,30=5.5, J30,40=5.2, J30,OH=5.0 Hz, H-
30), 4.01 (1H, ddd, J10,20=5.6, J20,30=5.5, J20,OH=5.8 Hz, H-20),
5.31 (1H, dd, J50a,OH=5.0, J50b,OH=5.0 Hz, 50-OH), 5.46 (1H,
d, J30,OH=5.0 Hz, 30-OH), 5.79 (1H, d, J20,OH=5.8 Hz, 20-
OH), 6.08 (1H, d, J10,20=5.6 Hz, H-10), 8.53 (1H, s, H-6), 11.81
(1H, ws, NH) ppm; 13C NMR (DMSO-d6) d 52.40 (C-40), 59.81
(C-10), 61.74 (C-50), 74.10 (C-30), 76.22 (C-20), 92.98 (C-5),
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(anomeric mixture) m/z 341 [M+H, for 81Br], 339 [M+H, for
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for 81Br], 320 (7) [M+ÿH2O, for 79Br], 192 (52) [C4H3BrN2O2
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for 81Br], 190 (50) [C4H3BrN2O2

+, for 79Br], 149 (98), 147 (79),
131 (100) [C5H7O2S
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321.9437, 319.9458.
12. Reversed phase HPLC was performed on an ODS column
with MeCN/H2O as eluent. 10: 10:90; 11: 9:91; 12: 7:93.
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