
January 1998 SYNLETT 29

A Novel and Efficient Deprotection of the Allyl Group at the Anomeric Oxygen of
Carbohydrates
Biao Yu,* Jianbo Zhang, Shoufu Lu, Yongzheng Hui*

State Key Laboratory of Bio-organic and Natural Products Chemistry, Shanghai Institute of Organic Chemistry, Chinese Academy of Sciences,

Shanghai 200032, China

Fax: 21 64166128; E-mail: byusioc@fudan.ac.cn

Received 14 October 1997

Abstract:  Perfluoroalkylation with perfluoroalkyl iodide under sodium
dithionite and sodium bicarbonate in acetonitrile/water followed by
elimination in the presence of zinc powder and ammonium chloride in
ethanol was disclosed to be an extremely mild and efficient procedure
for deprotection of the anomeric allyl group of carbohydrates. 

Synthetic oligosaccharides and glycoconjugates are indispensable
probes for life science and promising drug candidates for the
pharmaceutical industry.1 In the course of synthesizing an
oligosaccharide or a glycoconjugate, the manipulation of the anomeric
hydroxyl of a carbohydrate plays a pivotal role.2 The anomeric hydroxyl
has to be protected then a carbohydrate can be converted into a
glycosylation acceptor; and the anomeric hydroxyl protection has to be
released, if it can not directly serve as a leaving group as that in
thioglycosides,3 glycals,4 4-pentenyl glycosides,5 and vinyl glycosides,6

etc., then a carbohydrate can be used as7 or functionalized into a variety
of glycosyl donors, such as glycosyl imidates,2b halides,2a and
phosphites,8 etc. Therefore, the protective group for the anomeric
hydroxyl not only should stay intact under the conditions for the
manipulation of other protective groups and for glycosylation, but also
should be selectively removed afterwards without affecting other
protective groups. Although, many protective groups have been
successfully employed for the anomeric hydroxyl protection in the
block synthesis of oligosaccharides and glycoconjugates, such as tert-
butyldimethylsilyl,9 2-trimethylsilylethyl,10 benzyl,11 4-
methoxylphenyl,12 and allyl,13 etc., there are none generally applicable.
Allyl is one of the most commonly used protective group in
carbohydrate chemistry,14 which is compatible with fairly strong acidic
or basic conditions, and could be removed under many procedures.14-18

The most useful conditions for deallylation in carbohydrate chemistry
involved the utilization of palladium,16 rhodium,17 or iridium species.18

It seems ideal to use allyl as the protective group for the anomeric
hydroxyl of a carbohydrate building block, ignoring the expensiveness
of these metal species. However, deblocking the allyl protection at the
anomeric hydroxyl of a carbohydrate was found to be very
capricious,16c,19 the results were subtly dependent on the substrates.
Herein we disclosed an extremely mild and efficient procedure to
remove the anomeric allyl protection. The results are listed in the
scheme and table. 

Employing the well documented and widely applicable
perfluoroalkylation of the terminal carbon carbon double bond with
perfluoroalkyl iodide under sodium dithionite/sodium bicarbonate in
acetonitrile/water,22 allyl glycosides (1a-9a) were perfluoroalkylated
under almost neutral conditions at rt. After an easy work up, the
anomeric anchor of 1b-9b was eliminated efficiently in the presence of
zinc powder and ammonium chloride in ethanol (reflux, 5 min). Both
steps were found to be very clean on the TLC, after purification by a
silica gel column chromatography, good yields of the corresponding
carbohydrates with a free hemiacetal (1c-9c) were obtained. The most
commonly used protective groups, including benzyl, benzoyl, acetyl,
benzylidene (either dioxolane-type or dioxane-type), tert-

butyldimethylsilyl, and N-phthalimide, were all intact. In comparison,
some unsuccessful palladium species involving deallylation of the allyl
glycosides were listed in the table (entry 10-14).

It is worthy noting that the finally removed perfluoroalkane moiety
could not only be a ballast but a useful anchor for further purpose, such
as for the “fluorous synthesis”23 of carbohydrates, that is also our
current interest.
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