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Synthesis of a Non-Isocyanate Polyurethane with Isosorbide ('Graduate School of Science,
Kobe University, ’AGC Inc.) OMiyu Takenoshita," Akihiro Nagao,' Itsuumi Okada,' Chitoshi
Suzuki,? Takashi Okazoe,? Akihiko Tsuda'

Isosorbide (ISB) is a heterocyclic diol, including secondary hydroxy groups, derived from
plants, and has attracted attention as a raw material for sustainable polymers. Since ISB has a
rigid fused ring structure, resins formed by the polymers including ISB in its main chain
generally have high heat resistance and stiffness, but their homopolymer-aggregates are brittle
and difficult to mold as the resins. Some examples have been reported for synthesizing the
moldable polyurethanes (PUs) by polyaddition of ISB and commercially available
diisocyanates. However, the isocyanates are highly toxic compounds that are regulated
worldwide, making the isocyanate and ISB a contradictory combination. In this background,
we attempted to develop a new method for synthesizing ISB-PUs by a non-isocyanate method.
ISB biscarbonate was synthesized by the condensation reaction of ISB with a fluoroalkyl
carbonate, which was synthesized by our original photo-on-demand organic synthesis method.
We have successfully synthesized a novel isosorbide polyurethane resin through its subsequent
polycondensation reaction with diamine.
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ISB Biscarbonate Diamine ISB-PU
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