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Efficient Synthesis of Oligosaccharides by Controlled Electron Transfer Reaction
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Chalcogenoglycoside 1 with various anomeric substituents X (X= 8§, Se, Te) and R (R =H,
Me, OMe, NMe,) and protective group P (P = Ac, Bz, Bn) was prepared, and the effects of the
substituents were measured by electrochemical methods. The oxidation potential of 1 was found
1o be good lincar comelation with the ionization potential of the chalcogen alom as well as the
Hammet ¢, value of the para substituents R. Selective activation of 1 and its analogue were
examined by bulk glycosidation reactions with the assistance of the oxidation potential,
Competition experiments revealed that telluroglycosides were selectively oxidized by constant
potential electrolysis. Disaccharide synthesis was also achieved by the use of the telluroglycoside
as a glycosyl donor and the thioglycoside as a glycosyl acceptor.
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1. Choice of anomeric substituant X_
X =8, Se, Te
lonization potential (kJ/mol):
0 {314) > 5 (239} > Se (225) >Te (208}
2. Choice of substituent R
A = H, Me, OMe, NMe,
3. Choice of protecting group P
P = Ac, Bz, Bn
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Figure 1. Correlation between the I of chalgogen atom
and the oxidation potential (E,,) of 1 (R = Me).
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Table I Intermolecular Competitions.

A B ABox  AG®  relative
XYRYP  XYRYP? (V) (kVmol) rate
Te/Me/Bn Te/Me/Bz 0.08 7.9 >17
TeMeBz  Te/HBz 0.04 3.9 33
TeMe/Bz Se/Me/Bz 035 33 1.5
Se/Me/Bn Se/Me/Bz 0.02 2.1 1.0
Se/H/Bn Se/OMe/Bn 0.20 21 1.6
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