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Studies on the helical polymer-based chiral materials capable of being produced
through chiral amplification from an infinitesimal chiral source

Ikai, Tomoyuki
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We developed an_unprecedented one-step synthesis of one-dimensional
macromolecular assemblies by a simple mixing of a glycine-based isocyanide with a nickel catalyst,
in which helical constituent polymers are connected end-to-end through multiple hydrogen bonds. The
applicable scope of this novel polymerization system (transit-type merry-go-round polymerization) is

not confined to a particular monomer bearing a specific pendant, but covers a wide range of
isocyanide monomers with or without aromatic and other functional groups. In addition,
copolymerization with a chiral isocyanide (1 mol %) with an analogous pendant provided an almost
complete one-handed helical supramolecular fiber owing to intramolecular/intermolecular dual chiral
amplifications. The simplicitg and broad applicability of this approach as well as an exquisite
chiral amplification enable the creation of a wide variety of functional supramolecular assemblies
and afford access to new supramolecular materials.
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