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Abstract

The dissertation is discussed about the synthesis methods of

carbohydrates. There are three parts in the thesis:

Chapter 1:

p-Tolyl sulfonic acid (TsOH) is used as acid catalyst to modify the
natural carbohydrate substrates into glycosyl building blocks. We first
probe in the peracetylation of both non-amino sugars and amino sugars.
The peracetylation is carried out in good or excellent yield with catalytic
amount of TsOH, near stoichioment amount of acetic anhydride, and
minimum solvent. Moreover, the accompanying furanoside product in
peracetylation is suppressed by lower reaction temperature condition.
We then apply TsOH-catalyzed acetylation to establish the one-pot
acetylation-thioglycosidation and one-pot acetalation-acetylation to

accelerate the sugar unit modification.

Chapter 2:

The second part in the thesis explores concentration effect in
glycosylation, and then develop a practical low concentration
glycosylation method (LCG) for construct 1,2-trans -glycosidic bond.
Several glycosyl donors and acceptors are tested to give high
stereoselectivity and good yield. The useful condition is then applied to
synthesis three oligosaccharides: B(1—6)glucan, Gbz, and isoGbs in
excellent yield. Besides, with the results of the experiments in changing

amount of reaction component, observation in VT-NMR study, and



intermediate trapping experiment encourage us to hypothesis the

plausible mechanism of glycosylation in the mixed nitrile solvent system.

Chapter 3:

The low concentration condition is applied for two important
oligosaccharides synthesis strategies: orthogonal glycosylation strategy,
and reactivity-based chemo-selective glycosylation strategy. After testing
with several glycosyl blocks, glycosyl phosphate is chosen as glycosyl
donor to demonstrate the orthogonal glycosylation strategy with
thioglycoside glycosyl acceptor. Consequently, desired trisaccharide is
obtained under one-pot two-steps process. On the other hand, we use
thioglycosides to grope for the feasibility of reactivity-based
glycosylation strategy in low concentration glycosylation. As a
preliminary result, expected trisaccharide product is carried out under

one-pot two-steps manner.
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