9.1 Chemical disaccharide
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3.5 Trichloroacetimidates
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Similarity between anomeric trichloroacetimidate
formation and the acetylation rxns, either the a- or p3-

anomeric acetates could be formed preferentially under
different rxn conditions
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3.6 Glycals
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4 Control of stereochemistry
4.1 Neighbouring group participation

4.2 Solvent
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4.3 Molecular tethering ---- intramolecular aglycon
delivery (IAD)
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5 Oligosaccharide synthesis
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6 Solid phase synthesis




9.2 Enzymatic disaccharide
formation



1 Tackling the problems of chemical disaccharide formation
2 Glycosyltransferases and glycosidases

3 The mechanism of action of carbohydrate

processing enzymes
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3 The mechanism of action of carbohydrate
processing enzymes
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4 Glycosyltransferases
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where B = appropriate purine or
pyrimidine base of A,C,T,G, U.



% / Residue in active site that

acts as a general base
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5 Glycosidases
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6 Glycosidases vs glycosyltransferases

Glycosyltransferases Glycosidases

Efficiency in Usually > 80% Often ~40%

disaccharide

synthesis

Specificity For the glycosyl Only for the glycosyl
donor, glycosyl donor and sometimes
acceptor and the partially for the
nucleotide leaving glycosyl acceptor
group

Ease of use Need buffers, correct Very robust, tolerant
glycosyl donor, hard  of conditions, easier
to isolate to isolate




7 chemoenzymatic synthesis

7.1 advantage

7.2 example one: one-pot three-enzymatic
approach to synthesis sialic acid

7.3 example two: heparin
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Figure 1 | Three basic forms of naturally occurring sialic acids: NeuSAc,

Neu5Gc and KDN.
X. Chen, Nature Protocols 2006, 1, 2485
Robert J. Linhardt, Science 2011, 334, 498



