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Correlation between Chemical Structure of Macromolecular [2]rotaxane Crosslinking Agents
and Physical Properties of Crosslinked Polymers (' Faculty of Engineering, Chiba University,
*Graduate School of Engineering, Chiba University) OKasumi Yokoyama', Rikuto Niki?
Toyokazu Tsutsuba?, Tatsuo Taniguchi?, Daisuke Aoki?

Rotaxane-crosslinked polymers (RCPs) with an interlocked structure composed of ring and
axle components exhibit outstanding toughness through the sliding of each component. To
reveal this mechanism, we have focused on RCPs prepared from a structurally distinct rotaxane
cross-linker, macromolecular [2]rotaxane cross-linker (MRC) that comprises one wheel and
one polymer axle!. However, the mechanical properties of RCPs are strongly influenced not
only by the sliding effect but also by sacrificial bonds due to the dethreading of the ring
component from the axle termini.?

In this study, to clarify the intrinsic effect of RCPs, we synthesized MRCs with bulky end
group that suppress the influence of sacrificial bonds. In addition, the initial position of the ring
component was also fixed by introducing an ammonium salt structure in MRC, thereby
defining its sliding distance. The effect of the cross-linked structure on the physical properties
of RCP was evaluated.
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