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Advances and modifications in a practical synthetic methodology expand the repertoire
of molecules and polymers accessible to chemists and would lead to dramatic innovations in
the materials science.

Ladder polymers are ladder-shaped macromolecules, in which the adjacent cyclic
monomer units are linked by two or more chemical bonds, and their conformational
freedom is severely restricted by the ladder framework, resulting in their shape-persistent
nature and thermal/mechanical stability.'> Structurally well-defined ladder polymers
without undesired branching structures and/or imperfect ladder structures remain
challenging synthetic targets for organic and polymer chemists. Recently, we have
succeeded in the defect-free synthesis of a series of ladder polymers with a rigid helical
geometry, namely, helical ladder polymers,”” and the optically-pure single and multiple
helicenes® and their analogues'® using acid-promoted intramolecular alkyne
benzannulations'' with or without combining chromatographic enantioseparations. In this
presentation, we will introduce the design and synthesis of such chiral ladder architectures
along with their chiral functions, particularly in relation to circularly polarized
luminescence and chiral recognition.
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