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Abstract—1-0-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 TK~ VZV and CMV has been found for 10, 11 and 12.

© 2000 Elsevier Science Ltd. All rights reserved.

4'-Thionucleosides with the natural D-configuration have
been of interest for about two decades. Several nucleosides
have been prepared and tested for their biological activ-
ities.? Since the discovery of L-(—)-3TC (1) as an antiviral
compound L-nucleosides have become compounds of
interest. 2'-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 reported* the synthesis of 1-(4-thio-L-arabinofur-
anosyl)uracil (3) and thymine (4). Independendly, Y oshi-
mura et al.’ 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
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halogen substituted pyrimidine nucleosides with L-ara-
bino configuration.

Starting from D-xylose we synthesised the benzyl pro-
tected 1-O-acetyl-4-thio-L-arabinofuranoside 6 in five
steps.* Glycosidation of 6 with silylated pyrimidine bases®
in the presence of trimethylsilyl trifluoromethanesulfonate’
(TMSOTHY) 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 CH,Cl, at
—80°C followed by quenching of the reaction mixture
with methanol,® neutralisation with silver carbonate®
and silica gel chromatography gave anomeric mixtures
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of the unprotected nucleosides 10° (a:p 13:5), 11'° (a:p
12:5) and 12" (a:p 10:6) (Scheme 1). Reversed phase
HPLC!'? 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), TK~ VZV (07/1
strain and YS/R strain) and CMV (AD-169 strain and
Davis strain) has been found for 10, 11 and 12.

Acknowledgements

We thank the Deutsche Forschungsgemeinschaft, the
Fonds der Chemischen Industrie and the European
Commission for their financial support. The authors also
thank the Degussa-Hiils AG for the supply of silver car-
bonate. Prof. Dr. C. Meier and Dipl. Chem. A. Lomp,
University of Hamburg, are gratefully acknowledged for
helpful discussions and for making the HPLC equip-
ment available to us. We also thank Mrs. Ann Obsillis,
Mrs. Anita Camps and Miss Lies Vandenheurck for
technical assistance.

References and Notes

1. Adiwidjaja, G.; Schulze, O.; Voss, J.; Wirsching, J. Carbo-
hydr. Res. 2000, 325, 107.

2. Walker, R. T. Spec. Publ. — R. Soc. Chem. 1997, 198, 203.
3. Spadari, S.; Maga, G.; Focher, F.; Ciarrochi, G.; Man-
servigi, R.; Arcamone, F.; Capobianco, M.; Carcuro, A.;
Colonna, F.; Iotti, S.; Garbesi, A. J. Med. Chem. 1992, 35,
4214.

4. Wirsching, J.; Voss, J. Eur. J. Org. Chem. 1999, 691.

5. Satoh, H.; Yoshimura, Y.; Sakata, S.; Miura, S.; Machida,
H.; Matsuda, A. Bioorg. Med. Chem. Lett. 1998, 8, 989.

6. (a) Wittenburg, E. Chem. Ber. 1968, 101, 2132. (b) Witten-
burg, E. Z. Chem. 1964, 4, 303.

7. (a) Leydier, C.; Bellon, L.; Barascut, J.-L.; Deydier, J.;
Maury, G.; Pelicano, H.; El Alaoui, M. A.; Imbach, J.-L.
Nucleosides Nucleotides 1994, 13, 2035. (b) Branalt, T
Kvarnstrém, I.; Niklasson, G.; Svensson, S. C. T. J. Org.
Chem. 1994, 59, 1783.

8. (a) Bellon, L.; Barascut, J.-L.; Imbach, J.-L. Nucleosides
Nucleotides 1992, 11, 1467. (b) Secrist, J. A. 1II; Tiwari, K. N.;
Shortnacy-Fowler, A. T.; Messini, L.; Riordan, J. M.; Mont-
gomery, J. A.; Meyers, S. C.; Ealick, S. E. J. Med. Chem. 1998,
41, 3865.

9. a-10: [a]lz)() —81.4 (¢ 1.0, MeOH); mp 210°C; IR (KBr) v
3409, 3062, 2930, 2819, 1702, 1477, 1390, 1248, 1097, 1027,
916, 824, 672, 563, 486 cm~!; 'TH NMR (DMSO-d;) & 3.39
(1H, ddd, Jy 5,=8.0, J5,5,=10.9, Js,0ou=75.4 Hz, H-5,),
3.57 (IH, ddd, J3/,4/:7.8, J4/,5/u:8-05 J4f‘5fb:4.l HZ, H-4,),
3.67 (1H, ddd, Jy3y=74, Jy4=17.8, Jyon=4.6 Hz, H-3'),
3.83 (IH ddd J4'5b 4, 1 J545b 109, JS’bWOH:4-7 HZ, H-
5'v), 401 (1H, ddd, Jy»=7.1, Jy 3 =74, Jy on=>5.4 Hz, H-
2/), 492 (IH, dd, J5’£l,OH:5‘47 JS’b.OH:4'7 HZ, SI-OH), 554
(1H, d, Jy on=4.6 Hz, 3-OH), 5.72 (1H, d, J» on=5.4 Hz,
2’-OH), 5.75 (1H, dd, Jy »=17.1, Jy g=1.8, H-1"), 8.39 (1H, d,
Jor=7.4 Hz, H-6), 11.83 (1H, d, Jpnu=5.1 Hz, NH) ppm;



J. Wirsching et al. | Bioorg. Med. Chem. Lett. 10 (2000) 1339—1341 1341

13C NMR (DMSO-dg) & 50.54 (C-4), 60.42 (C-1'), 61.58
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2'-OH), 5.75 (1H, d, Jy »=6.7 Hz, H-1'), 8.42 (1H, s, H-6),
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(M*—H,0); found 295.0158, 275.9966. B-11: [a]Do —22.0 (c
1.0, MeOH); decomposes at 245°C; IR (KBr) v 3469, 3155,
3097, 3027, 2972, 2917, 2860, 2820, 1703, 1640, 1477, 1418,
1393, 1341, 1319, 1175, 1146, 1091, 1062, 1041, 957, 844, 817,

756, 637, 519 cm~!; '"H NMR (DMSO-ds) § 3.17 (1H, ddd,
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Hz, H-2'), 5.31 (1H, dd, Js, on=>5.0, Js» .o = 5.0 Hz, 5-OH),
5.45 (1H, d, Jy oy =4.9 Hz, 3-OH), 5.78 (1H, d, Jy oy =5.8
Hz, 2’-OH), 6.08 (1H, d, Jy' »=5.6 Hz, H-1'), 8.46 (1H, s, H-
6), 11.78 (1H, ws, NH) ppm; '3C NMR (DMSO-d) & 54.41
(C-4), 61.84 (C-1), 61.90 (C-5), 76.13 (C-3), 78.22 (C-2/),
106.49 (C-5), 142.29 (C-6), 151.10 (2-CO), 159.79 (4-CO) ppm;
FAB MS m/z 295 [M+H]; MS (70 eV) m/z 276 (5) [M™*-
H,0], 146 (40) [C4H;CIN,O5 ], 131 (100) [CsH,0,S*], 103
(78), 76 (54), 57 (90), 40 (93); HRMS caled 275.9972 M *-
H,0); found 275.9975.
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1693, 1622, 1453, 1380, 1253, 1099, 1051, 904, 801, 758, 637,
559, 439 cm™'; «-12: '"H NMR (DMSO-ds) & 3.39 (1H, ddd,
J4r’5/£‘:7_87 J5ud,5rb110.8, J5'a‘0H:5.6 HZ, H-S/a), 3.61 (IH,
ddd, Jy 4 =177, Jy 5,=1.8, Jy 5, =4.4 Hz, H-4'), 3.65.74 (1H,
m, H-3"), 3.83 (1H, ddd, Jy s, =4.4, J5, 55 =10.8, Js,.on =4.9
HZ, H-S’b), 4.07 (IH, ddd, J1/§2/=6.7, J2’q3’:6.7, J2’.OH=5-3
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Jy 52=5.0, Jy 5,=5.0 Hz, H-4'), 3.65.74 (2H, m, H-5,, H-
Slb), 3.96 (IH, ddd, J2/53/:5.5, J3"4f=5.2, J3f‘OH:5.0 HZ, H-
3,), 4.01 (lH, ddd, Jll)zl = 56, J2')3/ = 55, JZ',OH =5.8 HZ, H-2’),
5.31 (1H, dd, Js,.0n=5.0, Jsp.on=15.0 Hz, 5-OH), 5.46 (1H,
d, J3/,OH:5-O HZ, 3/-OH), 5.79 (IH, d, J2/10H15.8 HZ, 2
OH), 6.08 (1H, d, Jy' » =5.6 Hz, H-1"), 8.53 (1H, s, H-6), 11.81
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(C-1), 61.74 (C-5), 74.10 (C-3), 76.22 (C-2'), 92.98 (C-5),
140.83 (C-6), 149.33 (2-CO), 157.95 (4-CO) ppm; FAB MS
(anomeric mixture) m/z 341 [M + H, for ®!Br], 339 [M + H, for
7Br]; MS (70 eV, anomeric mixture) m/z 322 (7) [M* —H,0,
for 8'Br], 320 (7) [M " —H,0, for 7Br], 192 (52) [C4H;BrN,O, ,
for 8'Br], 190 (50) [C4H3BrN>O5", for 7Br], 149 (98), 147 (79),
131 (100) [CsH50,S*], 120 (54), 85 (23), 57 (89), 45 (57);
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321.9437, 319.9458.

12. Reversed phase HPLC was performed on an ODS column
with MeCN/H,O0 as eluent. 10: 10:90; 11: 9:91; 12: 7:93.



