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Novel Bio-Based Polymers by Chemical Conversion of Carbohydrates

Satoh, Kotaro
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Focusing on chemical compounds derived from saccharides or related
carbohydrates, which is one of the most abundant and cheapest biomass, we designed their chemical
conversion reactions into vinyl monomers for novel high-performance bio-based polymers. Glycerol was

converted to the corresponding vinyl carbonate and vinyl ether derivatives through a dehydration
reaction, of which cationic or radical polymerization was carried out. In addition,
tetrahydrofurfuryl alcohol produced by the hydrogenation reaction of furfural was employed to be
converted into a monomer having a vinyl ether skeleton by a dehydration reaction.
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Scheme 1. Synthesisand Radical Polymerization of 4-Methylene- 1,3-dioxolan-2-one from Glycerol
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Figure 1. *H NMR spectrum of poly(MDO) obtained with AIBN; [MDO]Jo = 4.0 M, [AIBN]o=20mM in
ethylene carbonate at 60 °C.
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Figure 2. SEC curves (A) and 'H NMR spectrum (B) for RAFT block copolymerization of glycerol-derived
cyclic vinyl ethers with MA. [MA]o/[CMDTTC]o/[V-70]o = 3750/25/6.25 mM; [PhMDQ]add = 1500 mM in

toluene at 20 (.
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Scheme 2. Synthesis and Cationic Polymerization of MTHF Derived from Naturally-Occurring Furfural
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