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Development of Liquid Crystalline Semiconductors Based
on Sulfur-containing Semiconductive Coordination Polymers with Long Alkyl Chains

Ryohei AKIYOSHI*

Meltable organic—inorganic hybrid semiconductors are attractive for their potential in melt-based
processing. Although meltable semiconducting metal halide perovskites have been extensively studied,
meltable semiconducting coordination polymers (CPs) remain scarce, despite their excellent structural
designability and tunable optoelectronic properties. We report a new family of meltable semiconductive
Pb(Il) benzenethiolate CPs bearing long alkyl chains, formulated as [Pb(SPhOC6),], (KGF-34(C6);
HSPhOC6 = 4-hexyloxybenzenethiol). Single-crystal X-ray diffraction analysis revealed that KGF-34(C6)
adopts a 2D architecture with an inorganic (—-Pb—S-), network. Comprehensive characterization of the
semiconducting properties, combined with first-principles calculations, revealed that KGF-34(C6) exhibits
significantly high photoconductivity and a narrow band gap originating from its inorganic (-Pb-S-),
network. Furthermore, KGF-34(C6) exhibits multiple phase transitions, including melting and liquid
crystalline formation, enabling the fabrication of optoelectronic devices via melt processing.
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