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ABSTRACT

The preparation of sugar-derived S-xanthates continues to attract significant attention owing to their importance as osidic radical precursors
or anomeric activators. Herein we report a simple and original protocol to introduce regiospecifically the S-xanthate group on primary and
anomeric positions of sugars.

The introduction of a thio function onto a carbon in chiral
molecules is a very important chemical modification, par-
ticularly in the field of carbohydrate chemistry.1 In our goal
to study and develop some thiochemistry in the carbohydrate
field, we were interested in the xanthate (O,S-dithiocarbonate)
ester group. This particular function has played an important
part as a very versatile tool in organic thiochemistry: easy
deprotection to thiols,2 glycosidations,3 Chugaev thermolytic
elimination,4 aminolysis5 and radical chemistry6 (stannane
reduction,7 C-glycoside synthesis8).

An efficient procedure for the direct conversion of a
hydroxyl group into a thioether function is the Hata protocol
which makes use of the dismutation of a disulfide by tri-n-
butylphosphine. The former procedure9 was first introduced
for the preparation of thionucleosides and has now been
widely applied to different kinds of substrates.10

We herein report a simple “one-pot” procedure11 to obtain
a S-xanthate function from a hydroxyl group using the Hata
protocol (Scheme 1).

The results are shown in Table 1 and Table 2 with a
sample of representative carbohydrate substrates.12 As can
be seen, the Hata procedure using (iPrOCSS)2 leads to
reasonable yields with primary hydroxyl groups. The reaction
is fairly compatible with a variety of protective groups such
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as ether, acetal, and ester. The reaction was performed on
diverse carbohydrate structures, including furan and pyran
rings with different conformations. Moreover, a complete
selectivity for the primary hydroxyl site could be observed
on diol substrates possessing a secondary hydroxyl function
(entries 2-5). This results is important when compared to
the Mitsunobu reaction which is well known to affect both
positions.13 The reaction also seemed to be quite sensible to
steric hindrance as can be seen on the low yield obtained
when the neopentylic site ofD-fructopyranose is involved
(entry 6).

The Hata procedure has attracted more attention to
introduce a sulfur function on the anomeric carbon of
carbohydrates as hetero-aryl and aryl thioglycosides.14 Gly-
cosyl xanthates and thioglycosides are well known as
glycosyl donors in carbohydrate chemistry. Therefore, we
examined the direct conversion of the anomeric hydroxyl
into O-alkyl S-glycosyl dithiocarbonates. Some synthetic
methods have already been developed to synthesizeS-
xanthates,15 but new direct approaches on anomeric carbon
have never been developed. The preliminary results sum-
marized in Table 2 do not provide a complete picture but
clearly reveal the efficiency of the method. In all the cases
explored, high yields were obtained. The unexpected reten-
tion of configuration, observed in entry 1, seemed to indicate
an SN1 mechanism in that case.

In conclusion, we have developed a simple and efficient
protocol for the synthesis ofS-xanthate derivatives from
sugars on the hemiacetalic function or on an primary
hydroxyl site.
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Table 1. Regiospecific Synthesis ofS-Xanthates Derived from
Sugars on a Primary Position

Table 2. Synthesis of AnomericS-Xanthates
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