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Functional Molecular Crystals with Switchable Physical Properties
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[Abstract]

The design and synthesis of novel molecular compounds with physical properties that can
be controlled via external stimuli have attracted considerable attention. We have reported
several dynamic molecular crystals with switchable physical properties. Moreover, we have
recently succeeded in synthesizing several functional compounds of which the magnetization
and polarization can be switched via charge transfer processes. A typical example is the CrCo
heterometallic ~ dinuclear complex [(Cr(SS-cth))(Co(RR-cth))(u~dhbqg)](PFs)s (cth =
5,5,7,12,12,14-hexamethyl-1,4,8,11-tetraazacyclotetradecane, = dhbq =  deprotonated
2,5-dihydroxy-1,4-benzoquinone). The CrCo complex exhibits thermally-induced charge
transfer between the metal and ligands, following this reaction: Co""“—dhbg*—Cr'"' S
Co""MS—dhbg?—Cr""" (LS = low spin, HS = high spin), which involves changes in the molecule’s
dipole moment. Since the CrCo complexes are designed to be oriented in the same direction
within the crystal via chiral ligands, intramolecular charge transfer causes the polarization to
switch at the crystal level. This polarization switching could also be induced by incident
photons. Changes in polarization are normally mediated by ion displacement, whereas the
polarization switching in the CrCo complex is realized via charge transfer.
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Fig. 2. Magnetic property of a [CrCo] complex
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Co(I1-LS)—dhbg*—Cr(111) 5 Co(lI-HS)-dhbg*—Cr(111) (LS = low spin, HS = high spin)
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Fig. 3. Polarization switching via thermal- and photo-induced charge transfer
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