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Abstract

A new halogenation procedure for peracetylated glycopyranosides is reported, using
bismuth(I11) halides and halogenosilanes under very mild conditions. © 1997 Elsevier Science

Ltd.
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Glycosyl halides are of interest for the formation
of the glycosidic bond. They have been used in the
generation of anomeric carbocations [1], radicals [2]
or carbanions [3].

The basic procedures for the preparation of acety-
lated glycosyl chloride involves the use of dry hydro-
gen chloride in various solvents: ether [4], acetyl
chloride [5] or dioxane [6]. Other methods involve a
Lewis acid such as aluminium chloride [5], zinc
chloride [7] or titanium tetrachloride [8], or a sec-
ondary a-chloroenamine [9]. The use of standard
chlorination reagents such as phosphorus pentachlo-
ride [10] or thionyl chloride [11,12], under various
conditions, has also been reported.

Preparation of acetylated glycosyl bromide may be
achieved similarly using dry hydrogen bromide in
glacial acetic acid [13,14] or treatment of the per-
acetylated glycoside with bromine in the presence of

* Corresponding author.

red phosphorus [15]. The reaction of bromo- or iodo-
trimethylsilane at reflux also results in the corre-
sponding bromides or iodides of mono- and di-sac-
charides [16,17].

We now report a new procedure for the halogena-
tion of glycosyl peracetates under very mild condi-
tions.

This approach, recently described by Dubac [18]
for the halogenation of alcohols, involves a catalytic
amount of bismuth(I1I) halides (5% mol) in the pres-
ence of halogenosilanes in dichloromethane. Bis-
muth(I1I) halides are good activators of the silicon—
halide bond and convert halogenosilanes into halo-
genation reagents, presumably via halodealkylation of
carboxylic esters.

In the first step, a SiX-BiX interaction seems to
occur, leading to a silicenium cation which binds to
the oxygen atom of the carbonyl of the acetyl group
[16]. The latter is removed by attack of BiX, on the
a-carbon atom in a nucleophilic substitution process
(Scheme 1).
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Scheme 1. Proposed mechanism for halogenation of gly-
cose acetates with bismuth(TII) halides.

This reaction was applied to D-glucopyranose, D-
galactopyranose, D-mannopyranose, and maltose per-
acetates (Table 1). The procedure was carried out at
room temperature in dichloromethane and was read-
ily performed in the presence of 5% mol of
bismuth(I1) halides. The reaction was monitored by
TLC and reached completion after 0.5-2 h. The yield
was generally equal to 95% or higher. The workup is
easy and the products are sufficiently pure for further
use without purification. In each case, chemical-shift
data showed that only the a-anomer of the glycosyl
halides was formed during halogenation.

All structural assignments were ascertained by
NMR spectroscopy and by FABMS (Tables 2 and 3).
The reaction was similarly applied to 2,3.4,6-tetra-
O-acetyl-D-glucopyranose resulting in the correspond-
ing glucopyranosyl chloride or bromide in almost
quantitative yield.

Taking into account that the reaction is carried out
very easily under mild conditions and gives a rather
pure compound (without chromatography) in good
yield, the present method is an interesting alternative
in the synthesis of glycosyl halides.

1. Experimental

General methods.—Melting points were deter-
mined using a Biichi 530 apparatus. '"H NMR spectra
were determined with an AC 250 Bruker spectrome-
ter. FAB mass spectra were recorded in the positive
ion mode on a JEOL DX 300 mass spectrometer,
with m-nitrobenzyl alcohol (NBA) as matrix. E.
Merck Silica Gel 60 F,s, (0.25 mm) plates were
employed for analytical TLC. Compounds were re-

vealed by UV light (254 nm), or iodine and 20% aq
H,SO, sprayings. Microanalyses were performed in
the analytical department of the CNRS (ENSCM-
Montpellier).

General procedure for the preparation of acety-
lated glycosyl halides.—To a stirred solution of a
pentaacetylated hexopyranose (1 equiv, 0,5 g) or
octaacetylated disaccharide (1 equiv) and BiX; (X =
Cl, Br, D (0.05 equiv) in 5 mL CH,CI,, was added
under N,, (CH,);SiX (4 equiv) (X=Br or I) or
CH,SiX, (X = CI). The reaction was stirred at room
temperature and monitored by TLC (reaction times
between 0.5 and 2 h) then poured into cold satd
NaHCO, soln and extracted twice with CH,Cl,. The
combined organic layers were dried over anhyd
Na,SO,. Filtration and evaporation of the solvent
under reduced pressure gave the desired compound in
> 95% yield (Tables 1-3).
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