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Developments of functions in solid-state molecular rotors and extension of them
to topological chemistry
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Macrocage molecules with a bridged 1 -electron system were designed and

synthesized as artificial crystalline molecular rotors. These compounds were engineered as molecular
gyroscopes, enabling the free rotation of the 1 -electron system even in the solid state. The
research aimed to elucidate the relationship between molecular motion and composite function. For
instance, thieno-thiophene dioxide bridged derivatives showed both solid-state dielectric relaxation
and fluorescence properties, and the relationship between molecular motion and them were analyzed.
Difluorophenylene and fluorene bridged derivatives displayed solid-state dielectric relaxation and
fluorescnence, respectively. Furthermore, a simultaneous synthesis method for in/out isomers of
macrocKclic bicycloalkanes was established from a siloxane cage, that was obtained as by-product
through the synthesis of molecular gyrotops. The result provided evidence of the topological
structural transformation of bicycloalkanes.
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