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SYNTHESIS OF SOME NOVEL 1-(5-THIO--D-GLUCOPYRANOSYL)-6-—
AZAURACIL DERIVATIVES - THIOSUGAR NUCLEOSIDES

Najim A. Al-Masoudi=)*, Wolfgang Pfleiderer®?, and

Hassan B. Lazreke?

a) Chemistry Department, College of Science, University of
Basrah, Basrah / Iragq.

b) Facultat fur Chemie, Universitat Konstanz, Postfach 5560,
D-7750 Konstanz / Germany.

¢) Chemistry Department, University cadi Ayyad, Faculty of
Science, B.P. 815, Marrakech / Maroc.

Abstract. The chemical syntheses of 1-(2,3,4,6-tetra-0-
acetyl-5-thio~-B-D-glucopyranosyl)-6-azauracil (4) and the 5-
bromo analogue § are described. Deblocking of 4 and § with
sodium methoxide afforded the free nucleosides 5 and 7, resp—
etively. Treatment of § with benzylmercaptan in basic medium
led to the formation of 6-benzylthio-1-((2,3,4,6-tetra-0-
acetyl-b5-thio-B3-D-glucopyranosyl }—-6-azauracil (8), in good
vield, which was deblocked to 9 on treatment with sodium me-
thoxide. Reaction of 6 with benzlamine gave 5-benzylamino-1-
(5-thio—-B8-D-glucopyranosyl)-6-azauracil (10).

A great variety of nucleosides, in general, have been
used among other compounds as broad spectrum antiviral, anti-
bacterial, and antitumor agentsl. Various nucleosides contai-
ning interchanged nitrogen and carbon atoms in their base
moities have shown considerable activity as antimetabolic
agents?2-3_. 6-~Azauridine 5 -monophosphate4—-9, the first repo-—

rted example containing a nitrogen atom in the 6-position,

was found to act as a competitive inhibitor of orotidine 57—

687
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rhosphate decarboxylasei9—12_ Furthermore the high reactivity
at the ring carbon atoms led to the preparation of a number
of 6-azauracil nucleoside derivativesi3-17_  the structure and
properties of which have been discussed in comparison to the
uracil nucleoside analogues.

As part of our program to develop new antitumor and anti-
viral agents, respectively, as well as to look for enzyme
inhibitors, we report now the synthesis of a new type of 6-
azauracil nucleosides carrying a 5-thio-B-D-glucopyranosyl
moiety from the fact that 5-thio-D-glucosel® itself acts as

an active antimetabolitelB-21

SYNTHESES

Glycosylations of 6-azauracil (1) and 5-bromo-6-azaura-
cil (2) were performed by the Hilbert-Johnson-Birkofer met-
hod22 treating the trimethylsilyl derivatives 3 and 4, res-—
pectively, with 1,2,3,4,5,6-penta-0O-acetyl-5-thio-D-glucopy—
ranose (H) under trimethlsilyl triflate catalysis23 in boi-
ling 1,2--dichloroethane to give the N-1 nucleosides 6 and §
in 70% and 61% yield, respectively. These products were
purified by chromatography to remove traces of the Q-anomers.
The free nucleosides 7 and 9 were obtained in good yields on
treatment of 6 and 8 with sodium methoxide in MeOH solution
for a few hours.

The high reactivity of 5-halo-6-azauracils towards nuc-—
leophilesl5.16.24 pllowed the displacement of the bromo atom
in 8 by a benzylmercaptan/triethylamine mixture to give 10
in 94% yield as well as by benzylamine to form under simul-

Laneous aminolysis 12 in 75% yield. Deacetylation of 10
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worked well by the transesterification method of Zemplenz26

applying sodium methoxide in MeOH. The 5-benzylthio-1-(5-—

yvield as colorless crystals.

PHYSICAL PROPERTIES

The UV spectra and pka data of the newly synthesized
compounds are summarized in table 1. The 6-azauracil-N-1-
thioglucosides are relatively acidic compounds being ionized
to a large extent at physiologic pH. It is also noteworthy
that moncanion formation is associated with a hypsochromic
shift of the long wavelenth band, which is also reflected
partially in the MeOH spectra of the acylated and free nuc-
leosides. 1H-NMR specttra (Table 2) reveal a series of fine
structureal properties as the B-configuration of the glyco-
s8idic linkage from the large coupling constants of H-1~
(J1"_.2° 10 Hz) and the 4Ci conformation derived again from
the large coupling constants of the residual pyranose ring
protons (Jz.3 = Ja.4 = da.s = 9.5 10.0 Hz). The analysis of
the proton assignments in the nucleosides (7, 9, 11, and 12)
were performed by decoupling experiments which showed, after
D20 exchange, a clear shift of the H-3° and H-4° signals

towards higher field.

EXPERIMENTAL
Melting points were determined on a Gallenkamp melting
point apparatus and are uncorrected. UV spectra were measured
on a perkin Elmer spectrophotometer Lambada 5; 1H-NMR spectra

were recorded at 250 MHz on a Bruker WM-250 high resolution
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spectrometer with tetramethylsilane as an internal standard
and on a 0-scale in ppm. The pka valuse were determined spec-
trophotometrically27. Thin layer chromatography was performed

on silica gel sheets F 1550 LS 254 of schleicher & schull.

12(2.3.4.6-Tetra-Qracetyl-5-thio-B-D-glucopyranosyl) 6
azauracil (8). A suspension of 6-azauracil (1) (0.25 g,
2.21 mmole) in hexamethyldisilizane (15 ml) with a few cry-
stals of (NH4)2504 was heated under reflux for 6 h. After
cooling, the solution was evaporated in vacuoum to give the
silylated base 3. A solution of 1,2,3,4,6-penta-O-acetyl] -5-
thio-D-glucopyranose () (0.80; 1.97 mmole) in dry 1,2-dich-
loroethane (15 ml) was added to a stirred solution of 3 in
dichloroethane (15 ml), followed by addition of trimethyl-
3ilyl triflate catalyst (0.49 g; 0.40 ml). The mixture
was heated under reflux for 5 h and then evaporated to dry-
ness. The residue was partitioned between an aqueous solu-—
tion of NaHCOs (20 ml) and chloroform (2x20 mi) and the com-
bined extracts were dried (Na=S04), filtered and evaporated
to dryness to give a crude product (0.89 g). This product
was pub onto a silica gel column (40 g) for chromatography
with CHCla/MeOH (100:1) to give on subsequent evaporation a
colorless material (0.75 g). Recrystallization from EtoH
afforded 8 (0.63 g; 70 %; m.p. 204-206°C).

Anal. Calc. for CivH21Nsg0108S (459.4): C, 44_44; H, 4.57;

N, 9.01. Found: C, 44.52; H, 4.57; N, 8.79.

1-(5-Thio—B-D-glucopvranosvl)-6-azauracil (7). A solu-

tion of 6 (100 mg; 0.22 mmole) in sodium methoxide solution
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[from Na (6.5 mg) and methancl (13 ml)] was stirred at room
temperature for 7 h. The solution was neutralized with AcOH
to pH 5 and then evaporated to dryness. The residue was par-
titoned between water (20 ml) and ether (10 ml) and the aque-
ous layver was evaporated to dryness. Recrystallization of
the residue from aqueous methanol gave compound 7 (50 mg; 80;
m.p. 175-180C, decomp.).
Anal. Calce. for CeHiaNaOeS. H=20 (327.3): C, 32.02;

H, 5.23; N, 12.84_ Found: C, 31.72; H, 6.19; N, 13.01.

S5-Bromo-1-(2.3.4.6-tetra-0O-acetyl-5-thio-G-D-glucopvra-
nosvl)-6-azauracil (8).- A mixture of 5-bromo-6-azauracil
(2) (0.82 g; 4.27 mmole), some crystals of (NH4)28504 and
hexamethldisilazane (25 ml) were boiled under reflux for
6 h. The mixture was evaporated to dryness and the resulting
residue was dissolved in a solution of 1,2,3,4,6-penta-0-
acetyl-5-thio-D-glucopyranose (§5) (1.72g, 4.26 mmole) in
dry 1,2-dichloroethane (30 ml). A solution of trimethylsilyl
triflate (0.98 g; 0.80 ml) in dry 1,2-dichloroethane (10 ml)
was added dropwise and the mixture was heated with stirring
for 6 h under reflux. The reaction mixture was worked up as
usual to give a crude crystalline product (1.70 g). This mat-
erial was placed on a silica gel column (80 g) for chromato-
graphy with CHCls/MeOH (100:1) to give 8 as needles (1.40 g;
61 %; m.p. 246-248°C) (from ethanol).

Anal. Calc. for Ci7Hz20Brz010S (538.3) : C, 37.93; H,

3.47; N, 7.80. Found: C, 37.95; H 3.80; N, 7.85.

H5-Braomo-1-(H—-thio-B-D-glucopyranosyll-6-azauracil (8).

In dry methanol (15 ml) were dissolved 15 mg (0.67 mmole)
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of Na and then 300 mg (0.56 mmole) of compound 8 added and
stirred for 10 h at room temperature. The reaction mixture
was neutralized with AcOH to pH 5, evaporated to drynesa and
the residue was partitioned between water (25 ml) and ether
(15 ml). The aqueous layer was evaporated to dryness and the
residue was recrystallized from aqueous methanol to yield
compound 9 (180 mg; 80 %; m.p. 108-110eC).

Anal. Calce. for CsHizBrN=OesS. 2H=20 (406.3) : C, 26.60; H,

3.47; N, 10.34. Found: C, 26.98; H, 3.57; N, 10.09.

S-Benzvlthio-1-(2.3.4-tetra-0-acetyl-5-thio-B-D-glucop—
vranosvll-6-azauracil (10). A solution of B (0.37 g, 0.69
mmole) in dry ethanol (25 ml) containing triethylamine (1
ml) and benzyl mercaptan (0.16 ml, 1.33 mmole) was heated
under reflux for 10 h. The solution was evaporated and the
residue was partitioned between chloroform (25 ml) and wat-
er (25 ml). The organic extract was dried (Naz504), filter-—
ed and evaporated to give a crude product (0.60 g). This
product was placed on a silica gel column (30 g) and elution
with CHCls/MeOH (95:5) afforded the pure nucleoside 10 (0.35
g, 94%; m.p. 85H-92oC) (recrystallized from ethyl acetate).

Apnal. Calc. for CzaHz27N10S2. Hz0 (599.79): C, 48_06; H,

4.87; N, 7.00. Found: C, 47.83; H, 4.78; N, 6.51.

S=Benzyvlthio-1-(5-thio-B-D-glucopyranosyvl)-6-azauracil
(11). A solution of 10 (290 mg, 0.48 mmole) in sodium meth-
xide solution {(from Na 16 mg, 0.69 mmole) and MeOH (15 ml)1]
was stirred at room temperature for 7 h. The solution was ne-

utralized with AcOH to pH 5 and evaporated to dryness. The
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residue was recrystallied from aqueous methanol to yield com-
pound 11 (160 mg, 77%; 281-2822C).
Anal. Calc. for CieHieNs0eSz. 1 1/2 H20 (439.0): C,

43.92; H, 5.09; N, 9.48. Found: C, 43.77; H, 5.05; N, 9.57.

5-Benzylamino--1-(5-thio-B-D-glucopyranosyl)-6-azauracil
(12). A solution of 8 (0.40 g, 0.66 mmole) in EtOH (15 ml)
and benzylamine (0.16 ml, 1.48 mmole) was boiled under reflux
tor 4 h. The solution was evaporated and the residue was par-
titioned beween H20 (25 ml) and ether (15 ml). The agueous
extract was evaporated to dryness and the residue was recrys—
tallized from aqueous EtOH to give the free nucleoside 12 as
colorless crystals (0.21 g, 72%; m.p. 139-145<C).

Anal. Calc. for CisHzoN4aOeS. 2H20 (400.4): C, 47.99; H,

6.04; N, 13.99. Found: C, 47.65; H, 5.90; N, 14.23.
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