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Synthesis of rotaxane cross-linkers bearing highly reactive nitrile N-oxide groups: Application to
common elastomers
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The cross-linked polymers containing rotaxane structure at cross-linking points exhibit
characteristic properties originating from the unique mobility of mechanically linkages.
However, the main-chain structure of rotaxane cross-linked polymers is limited because of the
difficulty to synthesize polyrotaxane. In this study, we synthesized novel type of “rotaxane
cross-linker” containing nitrile N-oixde groups, which can be reacted with unsaturated bonds
including alkene, alkyne and nitrile without any catalysts, at each components. The rotaxane
comprising of crown ether derivatives and secondary ammonium structure was used as the
scaffold for synthesizing the nitrile N-oxide containing rotaxane-type cross-linker. The
structure was confirmed NMR, MS, FT-IR spectra. The characteristic IR peaks corresponded

to nitrile N-oxide group was observed at 2295 cm .

Moreover, the catalyst-free reaction of
cross-linker and allyltrimethylsilane revealed the quantitative introduction of nitrile N-oxide
function in rotaxane structure with keeping high reactivity. Obtained novel cross-linker
reacted with SBR and NR, the commercially available common elastomers, in CHCI; at reflux
condition to generate cross-linked polymer with movable cross-linking points. The
swellability of obtained network polymer in CHCI; is twice larger than that of networks
obtained from the use of covalently cross-linker. In addition, the tensile test of rotaxane
cross-linked polymer with SBR exhibited excellent mechanic strengths with keeping good
extensibility. The mobility of cross-linking points is the key to produce these unique

properties.
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