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Creation of external stimuli-responsive metal complexes exhibiting flexible electronic states
(Priority Organization for Innovation and Excellence, Kumamoto University) O Yoshihiro
Sekine

The development of materials that exhibit electron transfer in the solid state is an important
theme in materials science because it can lead to the expression of various physical properties
associated with changes in structure, electronic state, and spin state. In particular, in the case
of molecules or aggregates composed of redox-active electron donor (D) and acceptor (A) units,
the control of the electron transfer between DA units is interesting because it can be expected
to change not only the spin state but also various physical properties.

Therefore, I have tried to create new materials that can flexibly control the electronic and
spin states using redox-active building blocks. In this presentation, I will discuss the synthesis
and electronic properties of the stimuli-responsive metal complexes that exhibit flexible
electronic states.

The first example is the two-dimensional Fe layers composed of tetraoxolene ligand. The Fe
layers exhibited intra-lattice electron transfers between Fe and ligands, resulted in the magnetic
property and conductivity changes. The solvation/desolvation process also control the electron
transfer behavior through the changes of interlayer interactions.

Another example is the cyanide-bridged CoFe dinuclear complexes. The assembly of the
redox-active Fe and Co building block yielded the dinuclear complexes, but it did not exhibit
any electronic and spin state changes by external stimuli. However, after co-crystallization of
chiral carboxylic acid molecules with the dinuclear CoFe unit forms the hydrogen-bonded
assembly, with the activation of thermally driven intramolecular electron transfers.
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