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Development of Spin Crossover Iron(l11) Complexes Exhibiting Proton
Transfer
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[Abstract]

The synergetic effect between proton dynamics and variable phenomena such as charge
transfer and change of electron distribution in solid state has been utilized to develop
functional materials based on photochromism, electronic conductivity, and ferroelectricity.
This study aims to design new metal complexes exhibiting the synergetic effect between
proton transfer and spin transition for developing new functions such as spin state control
through the proton transfer induced by an electric field.

New iron(Il) spin crossover (SCO) complexes forming intramolecular hydrogen bonds were
synthesized, and their crystal structure, magnetic property, and light responsiveness were
investigated. Magnetic property and Mossbauer spectroscopy measurements showed that the
iron(I11) complexes exhibit thermal- and light-induced SCO. Moreover, the dependence of the
crystal structure and IR spectrum of the complexes on temperature and irradiation of light
revealed that these complexes show proton transfer coupled with thermal- and light-induced
SCO.
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Table 1. The CNC angle in the pyridine ring and NNC angle in the amide moiety of complex-1 at each
temperature.

Temperature 125K 165 K 220K
Spin State LS LS LS HS HS HS
CNE:P;;g'e 1243(4)° | 124.1(5)° | 125.06)° | 117.9(5)° | 118.5(6)° | 117.6(6)°
NNC angle

Amide) | 1090Q) | 1080(4) | 1095(5) | 1136(5) | 1139(5) | 1145(5)
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Table 2. The CNC angle in the pyridine ring and NNC angle in the amide moiety before and after
irradiation.
Temperature 25K 25 K after irradiation

Spin State LS HS HS HS HS HS
CNE:PS;‘Q'e 124.4304) | 118309)° | 117.8(7)° | 1183(8)° | 1183(7)° | 118.3(7)°
NNC angle | 1089.60(43
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113.7(8) 114.06) | 1143(7) | 1135(6) | 114.3(6)




