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The design and synthesis of novel molecular compounds with physical properties that can be controlled

via external stimuli have attracted considerable attention. We have succeeded in synthesizing several

functional compounds of which the electric polarization can be switched via electron transfer processes.

A typical example is the [CrCo] heterometallic dinuclear complexes.

The [CrCo] complex exhibits thermally-induced electron transfer N

between the metal and ligands, which involves changes in the - ¢ H

moleculg s dlpolg moment. Slnc.e the' [CrC.o] F:omplexes are d.e3|gn.ed Polarization Switching

to be oriented in the same direction within the crystal via chiral

ligands, intramolecular electron transfer causes the polarization to
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switch at the crystal level. This polarization switching could also be Co gt Ly
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e
induced by incident photons. Changes in polarization are normally o 5 ﬁ\}rm
. . . . . §
mediated by ion displacement and molecular reorientation, whereas \‘I’%/\C ooty

the polarization switching in the [CrCo] complex is realized via °°¥§I%°/\Crm CO«P el
electron transfer. An [FeCo] complex also exhibits polarization
switching, the mechanism of which is the sequential dynamic
processes of spin transition and electron transfer.
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Our Strategy
1. Electron Transfer in Molecules
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Figure 1. Our strategy to develop polarization
switching compounds using electron transfer is
the combination of (1) synthesis of molecules that
exhibit electron transfer such as [CrCo] dinuclear
valence tautomeric complex, and (2) control of the
molecular orientation so that electron transfer

occurs in the same direction in the crystal.
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Figure 2. (a) Synthesis of [CoCo] complex using
racemic cth ligand. (b) Schematic illustration of
molecular packing of [CoCo] complex viewed

along c axis.
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Figure 3. (a) Synthesis of [CrCo] complex using
enantiopure cth ligand. (b) Molecular packing of

[CrCo] complex viewed along c axis.
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