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Precise synthesis of sulfated alternating glycopolymers mimicking
physiologically active polysaccharides
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3,200,000

GAG
VE

6 N- GIcNAc GAG 4 6 GIcNAc GAG

3 4 6 GIcNAc
GAG

A series of alternating glycopolymers mimicking physiologically active
polysaccharide, glycosaminoglycans (GAGs), were precisely synthesized based on the controlled
radical polymerization. The Principal Investigator have developed a synthetic method to obtain
alternating glycopolymers by synthesizing precursor alternating copolymers from unprotected and
TMS-protected alkyne groups-substituted vinyl ethers (VE) and maleimides by employing RAFT
copolymerization followed by stepwise post-click reactions with two kinds of sugar azides. Examples
include the precise synthesis of a GAG mimic with 6-sulfated N-acetylglucosamine (GIcNAc), a GAG
mimic with 4- and 6-sulfated GlcNAcs, and an alternating glycopolymer having 3-, 4-, and 6-sulfated
GIcNAcs. Analogous alternating glycopolymers with carbohydrate-substituted styrene units were also
synthesized. Moreover, it was revealed that all the resulting GAG mimic glycopolymers exhibited no
cytotoxicity.
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Figure 1. Structures of chondroitin sulfates.
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Scheme 1. Synthesis of the alternating glycopolymers as chondroitin sulfate
mimics.
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Scheme 2. Synthesis of the St-based alternating glycopolymer as a chondroitin
sulfate mimic.
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