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The study for the understanding of the origin of physical properties of supramolecular
cross-linked polymers
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In this work, rotaxnae cross-linkers (RCs) with definite structure were prepared as
the ideal models for rotaxane cross-linked polymers (RCPs) showing attractive
properties such as stress relaxation and high tensile, to reveal how the chemical
structure of cross-linked points affects the mechanical properties of RCP. [2]Rotaxane
and macromolecular [2]rotaxane (M2R) were synthesized as the structure-definite RCs
and applied to radical polymerizations of vinyl monomers, resulting in the successful
syntheses of RCPs. It was demonstrated that the mechanical properties of obtained
RCPs with definite structure at cross-linked points are determined by the mobility of
the components, which is derived from bulkiness of axle chain in the rotaxnae
structure. To further develop M2R-based RCPs, metal template synthesis for M2R was
also studied, which is expected to be effective tool for the novel RCP whose mechanical
properties can be controlled by changing interaction between axle and wheel at
cross-linked points
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