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Development of stimuli-responsive polymers with resorting to specific

host—guest interactions
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Takehiro Hirao

In recent years, researchers have become increasingly interested in combining polymer science and

supramolecular chemistry. The research effort has enabled to develop stimuli-responsive polymeric

materials and to synthesize distinctly shaped branched and block polymers. Among many supramolecular

motifs, we chose to work with our calix[5]arene-fullerene host-guest complexes that exhibit very
high binding affinity. In this study, we demonstrate that a host—guest supramolecular interaction
between calix[5]arene and fullerene can be used as (1) the key interaction to synthesize diblock

polymers and (2) the trigger of the development of stimuli-responsive polymers.
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entry monomer equiv.® resulting polymer M, (g/mol)” PDI" K, (L/mol)*
1 R”=Me 100 poly-1a 5,250 128 26,000 £ 1000
2 R”=Me 1000 poly-1b 13,400 124 15,000 £ 1000
3 R”=7Bu 100 poly-le¢ 4,820 120 17,000 £ 300
4 R”=/Bu 1000 poly-1d 7,960 123 15,300 £ 600
5 R”=Bn 100 poly-le 10,600 147 15,000 £ 500
6 R”=Bn 1000 poly-1f 11,000 147 13,000 £ 1000
7 R”=n-CioHas 100 poly-1g 16,000 149 20,500 £400
8 R”=n-CioHas 1000 poly-1h 195,000 121 19,700 £ 700
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