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Long Range Intramolecular Glycosidation

Mikael BOLS™ and Henrik C. HANSEN

Department of Organic Chemistry, The Technical University of Denmark, DK-2800 Lyngby, Denmark

Stereocontrolled synthesis of glycosides was achieved by intramolecular

glycosidation of an aglycon tethered to the 4,5 and 6 position of a thioglycoside donor.

Intramolecular glycosidation has been studied by us and other groups!) as a completely stereocontrolled
method of obtaining 1,2-cis-glycosides. In all these studies the 2-OH of the glycosyl donor was used as a hinge
for the aglycon. Use of other hydroxy groups in the glycosyl donor as hinges in this strategy would make it
possible to stereoselectively synthesise other stereochemical patterns. It would be extremely useful both by
widening the scope of the reaction and in protective group strategy (Fig. 1) as a free hydroxy group is obtained
in the reaction and can be used as a possible new glycosidation site in oligosaccharide synthesis. One reservation

against such "long range" intramolecular glycosidation was that aglycon delivery requires the formation
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of large and probably unfavorable rings. However, the recent discovery that 8 membered disiloxanes were
sometimes formed as byproducts in the silicon tethered intramolecular glycosidation!8) encouraged us to

investigate this strategy.

We decided to try intramolecular glycosidation from the 3,4 and 6 position of a thioglucoside as well as
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Fig. 2. a: CISiMe20CgH17, THF, Pyridine; b: NIS, MeNCp, 25 OC.

the 5 position of a thioriboside, using a dimethylsilylacetal as tether and 1-octanol as aglycon.
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The results are shown in Fig. 2. The thioglycosides 12), 42), 76) and 117) were uneventfully converted to the
octyloxysilyl ethers by reaction with octyloxydimethylsilyl chloride in pyridine/THF 19) in 67-87% yield. Reaction
of 2 with N-iodosuccinimide (NIS) in MeNOzle) did give glycosides in 22% yield, but the reaction was not
stereoselective as an a:f3 ratio of 1:4 was obtained. The preponderance of B-anomer indicated however that
some intramolecular glycosidation was taking place. The reaction of the 4-O-(octyloxy)silylthioglucoside § with
NIS was however completely stereoselective giving the a-glucoside 6 exclusively in 45% yield. Reaction of 6-O-
(octyloxy)silylthioglucoside 8 was also completely stereoselective, the major product was, however, tribenzyl-
levoglucosan 10 with the B-glucoside 910) as minor product. 5-O-(Octyloxy)silylthioriboside 12 on the other
hand exclusively gave the B-riboside 13. Of the four cases studied intramolecular glycosidation of 2 goes through
a 6-membered transition state while S, 8 and 12 goes through a 7-membered transition state. Judging from the
fact that the three latter reactions were more stereoselective, a 7-membered transition state seems more
favorable. This is probably partly because transannulation of a 6 membered ring unto a 6 membered ring is
difficult, and partly an effect caused by the inclusion of the silicon atom in the ring. The Si-C and Si-O are
approximetely 25% longer than the corresponding carbon bonds a fact that is known to favor the formation of
larger rings.“) It was remarkable that stereoselectivity was observed in the reaction of 2 and 5§ since a
conformational change was expected for intramolecular reaction to occur. The fact that stereocontrol is obtained
by such long range aglycon delivery opens a new area of useful applications of intramolecular glycosidation.

Further research will focus on improving yields and use in oligosaccharide synthesis.
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