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We have synthesized molecular nanoporous materials with unique topologies
such as honeycomb and gyroid, and explored their physical properties, aiming interdisciplinary
research between molecular science and solid-state electrochemistry. We realized excellent electric
power storages, by using these materials as cathode active materials for rechargeable batteries, and

by inserting redox-active materials and/or organic conductive polymers into their cavity spaces.
Furthermore, we fabricated organic devices which contained a solid-liquid interfacial electric
double layer and achieved excellent transistor characteristics and high efficiency photoelectric
conversion. We also developed various operando measurements in solid-state electrochemistry and
proposed a potential junction model that continuously links the work function of the metal to the
chemical potential of the electrolyte.
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