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Switching between Photodegradable and Photostable States of Cross-linked Gel with
Coumarins Bearing a [1] Rotaxane Structure (Graduate School of Arts and Sciences, The
University of Tokyo) ONaoki Niikura, Martin Go Russell, Hiroshi Masai, Jun Terao

A gel material cross-linked by a 4-coumarinylmethyl ester derivative bearing [1]rotaxane
structure was synthesized. The coumarinyl ester crosslinker in the gels possessed switchable
supramolecular structures between insulation (2) and uninsulation (1) (Figure 1). The swelling
ratio of 2 increased by 1.7 times under light irradiation, via cleaving the coumarinyl ester
crosslinkers. On the other hand, that of the 1 increased only 1.2 times. Therefore, the insulated
structure suppressed the photocleavage of the coumarinyl ester cross-linker as compared to the
uninsulated counterpart because the [ 1]rotaxane structure suppressed photocleavage with water
addition. These results demonstrated that the photoprocessable and photostable states of the
gels could be controlled by their supramolecular structures.
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Figure 1. Chemical structures of polymer materials crosslinked by coumarin derivatives
bearing insulated and uninsulated structures (1 and 2) and the photocleavage reaction with H>O.
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