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Rotaxane-based supramolecular mechanophores exhibiting reversible/irreversible change in
their fluorescence property (' Department of Materials Science and Engineering, Tokyo Institute
of Technology, >*JST-PRESTO) OTatsuya Muramatsu,' Yoshimitsu Sagara'-

Recently, mechanophores that show various responses to mechanical stress have attracted much
interest.” Our group has developed rotaxane-based supramolecular mechanophores, which are
composed of a cyclic molecule featuring a luminophore and a dumbbell-shaped molecule
having a quencher and two stoppers.2® Because the cycle is located around the quencher in the
initial state, the fluorescence is quenched. When a force is applied to the rotaxane, the
separation of the cycle from the quencher occurs. Consequently, the fluorescence is observed.
After the removal of the force, the cycle returns to the vicinity of the quencher and the
fluorescence is quenched again. In this study, we synthesized a rotaxane-based supramolecular
mechanophore Rotl with a smaller cycle and smaller stoppers compared to the rotaxane-based
mechanophores that we have reported. Rotl was covalently embedded into the polyurethane
main chain (Rot1PU) and the mechanoresponsive luminescence behavior of the obtained
polyurethane film was examined. Rotl1PU films showed reversible changes in emission
intensity upon stretching for initial several times. However, Rot1PU films exhibited strong
emission in the relaxed state after stretching more than 50 times. We proved that this
irreversible behavior is attributed to dethreading of the cycle from the dumbbell-shaped
molecule. Once dethreading of the cycle occurs, the luminophore attached to the cycle can’t
return to the vicinity of the quencher.
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