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Since the discovery of 5-iodo-2'-deoxyuridine as a select-
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of herpes simplex virus (HSV) replication has led to the

discovery of a variety of 2’-deoxynucleosides,?® such as 0N

(E)-5-(bromovinyl )-2'-deoxyuridine. In the search for H

new active compounds, a number of S-heteroaromatic 1

2’-deoxyuridines were synthesized from 5-iodo-2'-deoxy-

uridine using tetraorganotin reagents and palladium com-

plexes as catalysts.*® Earlier we found that certain

compounds containing a primary amino group, also 1) HMDS

including sugar derivatives, react with 1,4-dinitro- 2) 1010

imidazoles in aqueous methanol to yield the correspond- o OCH,

ing l-substituted 4-nitroimidazoles as a result of a

degenerate transformation of the imidazole ring.”® TolO 4
Reaction of S-aminouracil (1) with an equimolar

amount of 1,4-dinitroimidazole’ 2a or 2b in aqueous

dimethyl sulfoxide (DMSO) afforded 5-(4-nitroimidazol-

I-yl)uracils 3a and 3b in high yields (89% and 74%,

respectively). The imidazolyl uracils 3a,b were silylated .

according to standard procedure!’ and reacted with o _N _N

methyl 2-deoxy-3,5-di-O-p-toluoyl-a,B-D-erythro-pento- N )Jj/?:\/)_ NO, HNfg/\/)_ NO;
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furanoside!! (4) in the presence of trimethylsilyl

RN
0o =
JTD—NOZ
)
N
H

2 3

O,

CF3S0,SiMey/MeCN

trifluoromethanesulfonate (TMS triflate) as the cata- 07 N 07N
lyst'>!3 to give an anomeric mixture of B- and 1007 o MeONaMeoH 107 o
a-nucleosides 5 and 6 in 72-84% yield. Removal of the
protecting groups with sodium methoxide gave the final TolO HO
nucleosides 7 and 8. The structure assignment of the 5ab

. c 14 g 7ab
nucleoside anomers 7 and 8 was based on the deshielding

+ 6a,b (a anomer) + 8a,b (o anomer)

effect of the nucleobase on 4-H and 5-H in the 'H
NMR spectra.'

Another strategy considered for the preparation of 7 —iL
was reaction of 5-amino-2-deoxyuridine with 2. However, ; 2H3
in an attempt to synthesize the required uridine by a
convergent strategy we failed in deblocking the amino
group prior to the reaction with 2. At a first glance it
looked very attractive to use the isobutyryl group as the

Scheme 1.

protecting group of the 5-amino group since 1-(2-deoxy-
3,5-di-O-p-toluoyl-B-D-erythro-pentofuranosyl )-5-(iso-
*To whom correspondence should be addressed. butyrylamino)uracil could be precipitated as the pure B
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anomer in 78% yield from the reaction mixture on
coupling of trimethylsilylated 5-butyrylaminouracil with
4 using the same procedure as above for the synthesis of
5 and 6.

The nucleosides 7a,b, and 8a,b did not show any
significant activity at 100 uM against HIV-1 in MT-4
cells and against herpes simplex virus, type 1 (HSV-1),
strain McIntyre when tested in African green monkey
kidney cell line Vero.

Experimental

5-( 4-Nitroimidazol-1-yl) uracils 3a,b (general procedure).
To a solution of 1,4-dinitroimidazole (0.79 g 2a® and
0.86 g 2b,° 5 mmol) in DMSO-H,O (5:1) was added 5-
aminouracil (1) (0.64 g, S mmol). The resulting suspen-
sion was stirred overnight at room temperature and
poured onto ice (100g). The precipitated solid was
filtered off, rinsed with cold water (2 x 10 ml) and dried.
3a: yield 1.0 g (89%), m.p. 316 °C (decomp.). 3b: yield
0.88 g (74%), m.p. 325°C (decomp.).

1-(2-Deoxy-D-erythro - pentofuranosyl) - 5 - ( 4- nitroimid-
azol-1-yl)uracils 7, 8 (general procedure). Compound 3
(4 mmol), NH,SO, (0.02 g, 0.15 mmol) and 1,1,1,3,3,3-
hexamethyldisilazane (HMDS) (20 ml, 97 mmol) were
refluxed for 6 h. Excess HMDS was removed in vacuo at
25°C. The solid residue was dissolved in anhydrous
MeCN (20 ml) and 4! (2.3 g, 6 mmol) was added. The
solution was cooled to —20 °C and trimethylsilyl triflate
(1.2ml, 6.6 mmol) was added dropwise with stirring.
After 1h at —20°C, and 1h at room temperature
analytical TLC (MeOH-CH,Cl,, 3:97, v/v) showed that
the starting material 3 had disappeared. The reaction
mixture was diluted with CH,Cl, (100 ml) and quenched
with sat. aq. solution of NaHCO; (25 ml). The organic
layer was washed with water (2 x 15 ml), dried (Na,SO,)
and evaporated to dryness. The residue was purified on
a silica gel column (MeOH-CH,Cl,, 3:97, v/v) to give
pure anomers. Sa: yield 0.94 g (41%), m.p. 153-154°C.
6a: yield 1.0 g (43%), m.p. 132-133°C. 5b+6b: yield
1.7 g (72%) were separated into the pure anomers in the
ratio 6:1. Nucleosides 5 or 6 (1 mmol) were dissolved
in a methanolic solution of sodium methoxide, prepared
in situ from sodium (0.12 g) and MeOH (25 ml). The
solution was stirred at 25 °C until TLC (MeOH-CH,Cl,,
10:90, v/v) showed that the starting material had disap-
peared (10-15 min). The mixture was neutralized with
4 M aq. HCl and evaporated to dryness. The residual oil
was separated on a silica gel column (MeOH-CH,Cl,,
10:90, v/v) to give pure anomers 7 and 8. 7a: yield
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0.32 g (93%), m.p. 183-184 °C (decomp.). 8a: yield 0.29 g
(85%), m.p.158-160°C (decomp.). 7b: yield 0.29 g
(83%), m.p.191-192°C (decomp.). 8b: yield 0.05g
(14%), m.p. 165-166°C. 7a: 'H NMR (DMSO-d,): &
12.06 (s, 1 H, NH), 8.53 (s, 1 H, H-6), 850 (d, 1 H, J=
1.5Hz, H-5;,,), 7.96 (d, | H, J=1.5 Hz, H-2,,,), 6.18 (t,
1 H, J=6.3Hz, H-1"), 527 (d, 1 H, J=4.0 Hz, 3'-OH),
5.10 (t, 1 H, J=5.0 Hz, 5-OH), 4.29 (ddd, 1 H, J=3.0,
5.0, 8.0 Hz, H-3'), 3.82 (dd, 1 H, J=3.0, 7.0 Hz, H-4"),
3.62 (m, 2H, H-5), 2.20 (m, 2H, H-2"). 3C NMR
(DMSO-dg): & 159.08 (C-4), 149.36 (C-2), 146.34
(C-4i), 137.85 (C-6), 137.22 (C-2,), 122,46 (C-5;n),
111.88 (C-5), 87.73 (C-1"), 85.05 (C-4'), 69.68 (C-3'),
60.71 (C-5'), 40.58 (C-2'). PDMS: m/z=340 (M * +1).
8a: 'H NMR (DMSO-dy): & 12.10 (s, 1 H, NH), 8.46
(d, 1H, J=1.5Hz, H-5,,), 8.74 (s, 1 H, H-6), 7.94 (d,
1 H, J=1.5Hz, H-2;,), 6.13 (dd, 1 H, J=2.2, 7.1 Hz,
H-1%), 5.34 (br s, 1 H, 3'-OH), 4.84 (t, 1 H, J=5.5Hz,
5-OH), 4.27 (m, 2 H, H-3’, H-4), 3.40 (m, 2 H, H-5"),
2.59(dd, 1 H, J=7.1, 142 Hz, H-23), 2.08 (dd, 1 H, /=
2.2, 142 Hz, H-2). 3C NMR (DMSO-di): § 159.23
(C-4), 149.42 (C-2), 147.06 (C-2,,,), 138.84 (C-6), 137.80
(C-24m). 122,48 (C-5;,). 111.20 (C-5), 89.59 (C-17), 86.85
(C-4), 70.38 (C-3"), 61.59 (C-5"), 48.62 (C-2"). Anal.
C,;H3Ns0, x0.5 H,0: C, H, N.
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