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Design and synthesis of dynamic capsular molecules that can control the guest
release by extension/contraction of the molecular length
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Capsule-shaped molecules have recently attracted much attention from the
viewpoints of guest uptake into the inner space and physical properties and reactions in the inner
space isolated from the bulk environment. However, it has been difficult to control the guest
uptake/release rates in most capsule-shaped molecules. In this study, we aimed to develop a
mechanism to change the aperture size of the capsule-shaped molecules that are obtained by linking
two bowl-shaped subunits. We successfully achieved the structural transformation between the cyclic
structure and the capsule structure in response to alkali metal ions in a biscalix[4]arene-type host

with amide groups at the lower rim of the calix[4]arene to control the aperture size.
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(flattened cone conformation) (spread cone conformation)

® 5a ® [7a-2Na]?*
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