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Preparation of interpenetrating polymer networks by structural conversion of cross-linked
polyurethanes based on dynamic covalent chemistry (Dept. of Chem. Sci. and Eng., Science
Tokyo) OKeigo Oka, Fuga Sawakawa, Akira Takahashi, Hideyuki Otsuka

In this work, we demonstrate an interconversion between cross-linked polymers and soluble
intramolecular cross-linked polymers via thermal exchange reactions of bis(2,2,6,6-
tetramethylpiperidin-1-yl)disulfide (BITEMPS) linkages, and applied the reversible conversion
for preparing interpenetrating polymer networks (IPN).

We first synthesized cross-linked polyurethanes with BiTEMPS. The -cross-linked
polyurethanes became soluble oligomers when heated under dilute conditions and subsequent
heating under bulk conditions resulted in a network reformation. We then applied this structural
conversion for synthesizing IPN by infiltrating soluble oligomers into another cross-linked
polyurethane without BITEMPS followed by heating. As a result, an increase in the weight and
elastic modulus of the polyurethane was observed, indicative of the formation of an IPN
structure.
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