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Development and Application of Double-Stranded Helical Polymers with Extension
and Contraction Motions Triggered by External Stimuli
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In this work, the following results were obtained: (1) For stepwise
synthesis of the double-stranded helical polymers composed of a monomeric spiroborate-based
double-stranded helicate unit with reversible extension and contraction (elastic) motions induced by

external stimuli, an octaphenol derivative was synthesized as the dimeric ligand. (2) For
immobilization of the elastic double-stranded helical molecules and polymers on the substrates, a
spiroborate-based double-stranded helicate bearing the trimethylsilylethynyl (TMSC= C) units at both
terminals was synthesized and its TMSC= C units were converted to the ethynyl (C= C) units with
maintaining its double-helical structure. (3) For preparation of the two-dimensional sheet with the
honeycomb structure consisting of the elastic double-helical framework, a tri-branched molecule as
the ligand was synthesized by introducing the tetraphenol derivatives at the 1,3,5-positions of the
aromatic ring.
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Chart 1. Chemical Structure of an Octaphenol Derivative (8)
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Scheme 1. Synthesis of a Spiroborate-Based Double-Stranded Helicate (rac-13)
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Chart 2. Chemical Structure of a Tri-Branched Molecule (17)
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