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In recent years, much attention has focused on the synthesis
of heteroanalogues of sugars as glycosidase inhibitors.! Several
reports have investigated the use of oligosaccharides with sulfur
in the glycosidic linkage as potential inhibitors.2 Recently, the
enzymatic syntheses of disaccharides containing sulfur in the
ring of the reducing?® and nonreducing* monosaccharide units
were reported, and we have reported the chemical synthesis of
5’-thio analogues of methyl kojibioside and methyl a- and
B-isomaltosides.® Although the first seleno sugar, selenoisotre-
halose, was reported as early as 1917,° no general synthesis of
oligosaccharides containing selenium is available and selenogly-
coside analogues of a reducing disaccharide are hitherto unknown.
Moreover, there are no reports to date of disaccharides of
5-thioglucose with sulfur or seleniumin the interglycosidic linkage.
We report herein the synthesis of three novel heteroanalogues of
a-methyl maltoside with sulfur in the ring of the nonreducing
sugar and either oxygen, sulfur, or selenium in the interglycosidic
linkage for evaluation as glycosidase inhibitors.

We chose the 5-thioglucopyranosyl trichloroacetimidate donor
1,5 and the method of Schmidt,” for glycosylation of the 4-OH,
4-SH, and 4-SeH glucopyranoside acceptors. Thus, the glyco-
sylation of acceptor 28 with donor 1 in the presence of 0.1 equiv
of triethylsilyl triflate as catalyst afforded exclusively the
a-disaccharide 3 in 87% yield (Table 1, entry 1).%10 The
temperature at which this reaction is quenched is of great
significance in controlling its outcome. The ortho ester 4 was
isolated in 88% yield when compounds 1 and 2 were reacted at
a temperature lower than -50 °C (Table 1, entry 2). When the
ortho ester was reintroduced into the same reaction conditions
but the reaction mixture was warmed to room temperature, only
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Table 1, Results of Glycosylation Reactions

en- do- ac- molar prod- - yield,
try nor ceptor ratio® reactn condtnsb uct %
1 1 28 1:2:01 -78°Cfor 1 h,rtefor 1 h 3 87
2 1 2 2:1:02 -78°Cfor1h,-50°Cforl.5h 4 88
3 1 814 1:2:0.1 -78°Cforlh,rtforlh 6 45
7 45
4 1 818 1:2:0.25 -78t0-50°Cinlh 9 53
10 1.5
5 1 11 1:2:0.2 -78°Cfor 10 min, rtfor 1 h 12 46
13 1

@ Donor:acceptor:triethylsilyl triflate. & All reactions were cooled to
-78 °C prior to quenching with collidine. ¢ Room temperature.

the a-disaccharide 3 was formed.!2 This result therefore suggests

‘that the stereoselective a-disaccharide formation is preceded by

ortho ester formation.!* Glycosylation of the more reactive
benzylated acceptor 514 with glycosyl donor 1 was also examined.
In this case, loss of stereoselectivity was observed, as expected
with the more reactive acceptor, and a 1:1 mixture of the a- and
B-disaccharides 6 and 7 was isolated (Table 1, entry 3).

The synthesis of the dithiomaltose derivative in which the
interglycosidic oxygen atom and the ring oxygen atom of the
nonreducing sugar have been replaced by sulfur was examined
next. Disaccharides with sulfur in the glycosidic linkage have
been synthesized previously by a variety of methods including
Sn2-type reactions involving the action of a thiolate anion on a
glycosyl halide,!5 the displacement of a leaving group by a
1-thioglycopyranose,!é and more recently, by the condensation of
benzylated 1,6-anhydroglucopyranose with a suitably protected
4-thioglucopyranoside to give predominantly an a-linked disac-
charide.”” In our synthesis, glycosylation of the selectively
protected 4-thioglucopyranoside 8!8 with glycosyl donor 1 in the
presence of triethylsilyl triflate afforded predominantly the
a-disaccharide 9in 53% yield and a minor amount of the 8-isomer
10 (1.5%) (Table 1, entry 4).

A similar approach was followed for the synthesis of the
4-seleno-5’-thiomaltoside. The selectively protected 4-seleno-
glucopyranoside acceptor 11 was first required. This was
synthesized by the initial displacement of the 4-trifluoromethane-
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(C-19, 102.1 ppm (C-1).
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sulfonate of methyl 2,3,6-tri-O-benzoyl-a-D-galactopyranoside!®
by potassium selenocyanate, followed by reduction of the
selenocyanate with sodium borohydride.!%% Glycosylation of

Communications to the Editor

11 with 1 under triethylsilyl triflate catalysis yielded a mixture
of the a- and §-disaccharides 12 and 13 in yields of 46% and 11%,
respectively.2! Disaccharides 3, 9, and 12 were deprotected by
treatment with 2 N sodium methoxide in methanol to afford the
disaccharides 14, 15, and 16, respectively, in 75-90% yields.222?
In conclusion, the S-thioglucopyranosyl trichloroacetimidate
1 has proved to be an effective glycosyl donor for the synthesis
of novel disaccharides with sulfur in the ring of the nonreducing
sugar and a chalcogen atom in the interglycosidic linkage. The
synthesis of 4,5’-dithiomaltoside and the heavier congener,
4-seleno-5'-thiomaltoside, provides entry to a new class of
compounds for evaluation as glycosidase inhibitors.
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