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Creation of hydrogen-bonded porous materials with dynamic behaviors

Hisaki, Ichiro
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A shape, size, and chemical and electronic properties of porous molecular
crystals can be fine-tuned by designing molecular structures. In this study, we have created porous
molecular framework connected through hydrogen bonds, so called hydrogen-bonded organic frameworks
(HOFs), in which organic molecules programmed with desired functions are spontaneously assembled by
hydrogen bonding, and functional sites that can reversibly switch their structures and properties
upon external stimuli are incorporated. Specifically, we constructed HOFs that exhibit prominent
structural transitions upon desorption of the encapsulated solvent molecules and HOFs that show
reversible aperture expansion and contraction upon desorption and re-inclusion. We also constructed

stimuli responsive HOFs using molecules whose electronic state and molecular structure change
reversibly in response to acid and visible light.
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