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Two types of chiral nematic liquid-crystalline ionic liquids (N*-LCILs) were
developed to achieve asymmetric electrochemical polymerization without a supporting electrolyte and
even a chiral dopant. N*-LCILs are prepared i) by adding an axially chiral binaphthyl derivative as
an external chiral dopant to imidazolium cation-based LCILs or ii) by incorporating a chiral

binaphthyl phosphate as a counter anion in LCILs. Helical poly(3,4-ethylenedioxythiophene) (H-PEDOT)
films were successfully synthesized through electrochemical polymerization of 3,
4-ethylenedioxythiophene (EDOT) monomer in an N*-LCIL, where N*-LCIL plays the role of both an
asymmetric solvent and a supporting electrolyte. H-PEDOT films have helically 1t -stacked structures
of conjugated chains and spiral morphologies consisting of one-handed screwed fibril bundles. The
two present types of N*-LCILs are the first to enable supporting electrolyte-free asymmetric

electrochemical polymerization.
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