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Development of Supramolecular Actuator Directed by Expansion and Contraction of
Molecular Structure
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Developing an actuator capable of converting the small structural changes of
molecules into macroscopic motion requires molecular devices, which can realize large anisotropy in
structural changes. We developed a molecular capsule that generates a large anisotropic structural

change by the complexation of guest molecules and/or metal 1ons. The molecular capsule is composed
of two resorcinarene-based cavitands, which are connected with four flexible alkyl linkers. The
structural change of the capsule was induced by the guest and/or metal complexations, which reduced
the molecular length in the principal axis by 45%. Removing guest molecules and metal ions restored
the extended structure; thus, we succeeded in developing a molecular device that regulates the
expansion and contraction motions by external stimuli.
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