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Emergent functions based on solution properties of rigid nonlinear polymers
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We studied specific properties and functionality for cyclic and branched
chains in solution when the stiffness of the polymer chains plays an important role for their
molecular shape and intermolecular interactions. We first reported the molecular conformation of a
rigid ring polymer in the liquid crystalline phase is considerably different from that in dilute
solution. In addition, we synthesized a hyperbranched stiff chain and characterized in solution.
Molecular recognition ability of the hyperbranched chain was investigated by using the chiral column

made of the polymer to reveal that significantly different separation behavior of chiral molecules
comparing with the linear chain. We also established the time resolved method to observe the
intermediate conformation on renature and denature processes of multiple helical polymers to reveal
the chemical characteristics of loop and branching structures in the renatured samples.
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