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Control of the number of crosslink points on Polyurethane Elastomers
Crosslinked by Polyrotaxanes and their Physical Properties
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To control the number of crosslink points on a polyurethane crosslinked by polyrotaxane (PU-PRX) we

attempted to synthesize a PRX containing monohydroxyl-methylated a-cyclodextrin (CyDOH). CyDOH was

efficiently synthesizable by the treatment of permethylated CyD with diisobutylaluminium hydride (DIBAL-H). It

was found that the synthesis of the PRX containing CyDOH by a solid-state end-capping method requires solving

some technical problems. We also investigated the optimal synthesis conditions for a PRX containing

monoamino-CyD (PRXNH2) and the dynamic viscoelasticity of PU-PRXNH2(74) we synthesized previously. The

optimal synthesis conditions for PRXNH2 are as follows: solvent, dry DMF; catalyst, CuBr; temperature, 50 °C;

reaction time, 72 h. The frequency dependence and heating rate dependence of the dynamic viscoelasticity of

PU-PRXNH2(74) revealed that the characteristic behaviors of dynamic storage modulus and tan ¢ come from the

sliding of the CyD in PRX by heat.
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Scheme 1. Synthesis route of CyDOH via tosylated CyD.
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Scheme 2. Synthesis route of CyDOH via permethylated CyD.
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Scheme 3. Synthesis route of PRX containing CyDOH.
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Scheme 4. Synthesis route of PRX containing CyDNH?2.
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Fig.1. Temperature dependence of (a) storage
modulus, (b) loss modulus, and (c) loss tangent of
PU-PRX4000NH2(74). Heating rates are 10 (solid

line) and 2 °C/min (broken line).
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Fig.2. Master curves for (a) storage modulus, (b)
loss modulus, and (c) loss tangent of PU-PRX-
4000NH2(74). Reference temperature: 278 K.
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