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Ferroelectric spin crossover (SCO) behavior is demonstrated to occur in the cobalt(II) complex, [Co(FPh-terpy)2](BPh4)2 (1; FPh-terpy = 4'-((3-fluorophenyl)ethynyl)-2,2':6',2''-terpyridine) and is dependent on the degree of rotation of the ligand’s polar fluorophenyl ring.[1] The SCO behavior is accompanied by the rotation of the fluorobenzene ring, leading to destabilization of the low-spin (LS) cobalt(II) state; with the magnitude of rotation able to be controlled by an electric field. This first example of spin-state conversion being dependent on the rotation of a ligand-appended fluorobenzene ring in a SCO cobalt(II) compound provides new insight for the design of a new category of molecule-based ferroelectric materials.
Ferroelectricity induced by spin transition associated with a crystal – liquid crystal phase transition is also demonstrated in achiral molecules. Iron(II) metallomesogens incorporating alkyl chains of type [Fe(3C16-bzimpy)2](BF4)2 (2; bzimpy = 2,6-bis(benzimidazol-2'-yl)pyridine) that exhibit spin crossover (SCO) phenomena have been synthesized.[2] Compound 2 were each demonstrated to show SCO behavior along with the occurrence of a phase transition between the crystalline (Cr) state and corresponding chiral smectic C (SmC*) state. The distortion of the coordination sphere in the high spin state triggers the generation of the SmC* state. The liquid crystalline compounds do not display ferroelectric behavior in their Cr state but do exhibit ferroelectric hysteresis loops in their SmC* state. These findings will undoubtedly open up strategies for the design of new FLCs based on metal-centred spin transitions.
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Figure 1. Structures of 1 and 2
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