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Stimuli-responsive materials can change their functions in response to external stimuli such as
heat and light. In particular, molecularly-responsive materials which change their functions in
response to an interaction with specific molecules are attracting attention because of the linkage
between molecular recognition and functional change. We focused on nanoporous metal
complexes (NMCs) as molecular-responsive materials. NMCs are porous materials formed by
metal ions and organic ligands, and by appropriately selecting the constituent elements, it is
possible to impart properties derived from each to the pores. Especially, NMCs having a flexible
structure can change their structure by interaction with specific molecules, which can be utilized
to function switch.

In this study, we synthesized the new molecular-responsive NMC with organic ligands having
redox properties. The NMC has electron-rich = -surfaces and is stable in the absence of water,
but undergoes structural changes in response to water to shift their redox potential, resulting in
the reaction with oxygen. The structural change of the NMCs was evaluated by IR measurements
and single-crystal X-ray structure analysis, and the correlation between the structural change and
the redox potential was investigated by DFT calculations.
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