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Abstract of Thesis

Oligosaccharides are carbohydrates composed of a small number of monosaccharides usually present as
components of glycolipids and glycoproteins. These are not only involved in normal physiological processes
but in pathogenesis as well. Sialic acid-containing oligosaccharides in pathogenesis can either function as a
marker that the pathogen has already penetrated a vulnerable part of the host’s system, or as a decoy of the
host’s immune system to eliminate the pathogen and prevent virulence. For the synthesis of sialic acid
containing oligosaccharide, stereoselective a-sialylation is essential but it has been placed as one of the most
difficult glycosylations, since the glycosylation takes place at the sterically hindered position in the absence of
participating group that can direct stereoselectivity, and the presence of an electron-withdrawing carboxylic
acid at C1 electronically disfavors oxocarbenium ions. The recent advances in glycosylation chemistry, e.g.,
development of the new leaving groups and protecting groups, enabled the efficient construction of a-sialoside
linkages. In the present study, the author developed the new stereoselective sialylation method using a sialyl
thioglycoside as a donor and iodine interhalogen compounds together with In(OTf); system as activators. The
combination of iodine interhalogen compounds with In(OTf); was found to be highly reactive to promote the

glycosylation under -85°C to afford the desired a-sialyloside with high selectivity (Figure 1).
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Figure 1. IX/In(OTf)s-promoted a-sialylation.

Because the sialylation sometimes affords by-products such as glycals and hydrolyzed donors, which
render the purification of the desired products difficult, the author then investigated the glycan synthesis using
phase tag method. One kind of phase tag called affinity tag/label uses specific molecular recognition in
facilitating easier separation of the tagged product. By attaching Triton X-100 as a tag to the galactoside
acceptor followed by a-sialylation using IC/In(OTf);, and finally, passing the reaction mixture through

ArgoPore-NH> columns, the Triton-tagged disaccharide was obtained. This methodology can be applied to the




synthesis of various oligosaccharides as well as other compounds.

Aside from phase tagging, oligosaccharides can also be synthesized using the solid-phase method. In this
rapid separation technique, substrates are attached onto polymer beads prior to the reaction via suitable linkers.
N-glycan synthesis on solid supports have already been reported, however, N-glycans linked with asparagine
have yet to be synthesized using solid-phase methods. In this study, several benzyl ester-type (Figure 1) and

allyl linkers (Scheme 2) have been developed.
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Linkers were either connected with asparagine prior to resin loading, or directly attached onto the linker
followed by asparagine loading. With the benzyl ester linkers, glycosylation was found to proceed on the solid
support, however, isomerization of asparagine after basic cleavage was observed. To circumvent this, an allyl
linker which is cleavable using palladium complexes was investigated. Allyl linkers were synthesized via
cross-metathesis reaction, allylic alcohol oxidation, or direct loading of 4-bromocrotonic acid. Cleavage, on the

other hand, were carried out using palladium (II) acetate or tetrakis(triphenylphosphine)palladium(0).
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Scheme 2. Allyl linker.
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