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Abstract — Indium has been shown to be effective in the stereospecific

glycosylation of various acohols with bromosugars.

The glycosylation of alcohols is an attractive area of research because of the biologica activities of O
glycosides.! Therefore, methods to develop effective glycosylation are in demand.? Glycosyl fluoride
method, thioglycoside method and Ferrier rearrangement® are most widely used processes for this
purpose. Several Lewis acids* and acidic-support® have been utilized to accomplish this transformation.
The main shortcomings of these processes are the nonstereoselectivity of the reaction and, as a result,
mixtures of a and b-glycosides are generally formed in varying proportions. Attempts have been made to
improve the stereoselectivty of the process and some successful realization of this goa has been
reported.® Recently, Lewis acid-mediated synthesis of b-glycosides using relatively unstable glycosyl
phosphates as donors has been demonstrated.” These reagents can be prepared as a mixture of isomersin
a three-steps of which the first step is the oxidation of glycal by dimethyldioxirane.® The other effective
trichloroacetamidate method in some cases produces a mixture of isomers.® Some of these methods have
proven effective, however, they still have limitations: lengthy synthesis of the donor or the acceptor, the
use of toxic activators and exotic unstable activating agents. Therefore, development of new, easily
access ble, non-toxic and environmentdly friendly activetorsis highly desirable.

Recently, we have demonstrated Reformatsky-type of reaction mediated by indium for the synthesis of 3-
unsubstituted b-lactams.'® The formation of b-lactam by the reaction of ethyl bromoacetate and imines in
the presence of indium is of considerable interests. This reaction indicates that indium metal in the
presence of bromo compound can react with imino functional group instead of producing the dimeric
product of the halides or the imines. This principle has also been shown by the facile addition reaction to
the carbonyl group.!* Therefore, we hypothesize that the combination of indium and bromo derivative can

be used for the nucleophilic displacement reaction with the alcohols. Our exploration of this premise



resulted in a convenient method for the stereoselective synthesis of b-glycosides by the reaction of
alcohols and a-D-bromoglucose derivatives. We believe this is the first stereoselctive method for
glycosylation of alcohols mediated by indium.? The other organometallics like zinc, samarium diiodide

and titanium reagents produced the glycals when treated with 1.13
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Table 1: Indium-mediated glycosylation of alcohols by 2,3,4,6-tetra-O-acetyl-a-D-glucopyranosyl bromide .

Entry Alcohol Sugar Glycoside Time (h) yield (%)
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Reaction of methanol (2), ethanol (3), isopropanol (4), 3-methylbutanol (5), 9-fluorenol (6) and
pentenol (7) * with 2,3,4,6-tetra O-acetyl-a-D-glucopyranosyl bromide (1a) in the presence of
indium powder under reflux temperature using THF as the solvent produced the glycosides (9 to 14)
respectively in 38-47% vyield along with some uncharacterized products (20%). The anomeric

stereochemistry in these glycosides was determined as b from the coupling constant of the anomeric



hydrogen (7.5-10 Hz) (Scheme 1). Using this method, a disaccharide (15) was prepared from the
acohal (8) in 40% yidd (Table 1).

In order to increase the scope and yield, this reaction was then performed with sugar (1b) in which the
acetoxy group at G2 is absent with alcohols (2-5) [Table 2, Entries 1-4, compounds (16-19)] and (8)
[(Table 2, Entry 5, compound (20)]. The yield and time of the reaction with (1b) was dramatically
improved compared to (1a).

Table 2: Indium-mediated glycosylation of alcohols by 2-deoxy-3,4,6-tri-O-acetyl-a-D-glucopyranosyl bromide .

Entry Alcohol Sugar Glycoside Time (h) yield (%)
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The exclusive formation of the b-glycoside deserves some special comments. Unlike the Lewis acid
mediated glycosyl phosphate and triflate methods, we can exclude the formation of anomeric triflate or
onium ion, as our method produces only b-glycosides without any acid promoter with sugar (1b) where
there is no functionality present at C-2. Therefore, the question of participation of the C-2 functionality in
promoting the formation of b-glycosides does not arise by the indium-mediated method. We found that
the presence of indium is necessary in the formation of the b-glycosides. This can be explained by a SN2
type of reaction of the acohols with the bromosugars. However the role of indium in promoting the
formation of the b-glycosides with 2-acetoxy and 2-deoxy bromosugar is not properly understood.

In general, this method is effective for the stereospecific glycosylation of primary alcohol, secondary
alcohol, unsaturated alcohol and benzylic alcohol (Table 1, Entries 1 to 7). The good yield of the
glycosides (Table 2, Entries 1-5) with the sugar (1b) is encouraging. In addition disaccharides (Table 1,
Entry 7 and Table 2, Entry 5) can aso be prepared without degradation.



In conclusion, we have demonstrated for the first time a general stereospecific glycosylation of alcohols
by indium.*®
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Tables). The solvent was then evaporated in vacuuo and directly subjected to flash chromatography
using silica gel (230-400 mesh) (30% ethyl acetate-70% hexane as eluent) to afford the pure b-

glycosdes.



