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Synthesis, structures, and physical properties of molecular conductors
based on new ST-STP donors aiming at intramolecular charge-order state.
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[Abstract] We have been interested in correlation between physical properties of molecular
conductors and intramolecular charge disproportionation of donor molecule in radical cation
salts, and have developed various donor molecules. (ST-STP)ReO4, where ST-STP is a bis-
fused donor composed of TTF and TSF, exhibited semiconductive behavior with low
conductivity. A positive charge in the ST-STP molecule is localized in the more powerful
electron-donating TTF moiety. On the other hand, the salts of ST-STP and its derivative 1 with
donor : anion ratio of 2 : 1 exhibited metallic behavior. Remarkable disproportionation of
positive charges in the molecule was not observed. In this investigation, we synthesized a new
donor 2, on which electron-withdrawing methylthio groups were introduced to the TSF skeleton
of 1, in order to achieve intramolecular charge disproportionation. Also, the structural and
physical properties of (2)4X (X = PF¢ and AsFe) are discussed.
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Fig. 1. (a) Donor arrangements (left) and band structure (right) of (2)4PF¢. (b) Overlap modes of donor molecules
bl (A—A, left) and b2 (B-B, right) in (2)4PFs.
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Fig. 2. (a) HOMO of lecules A and
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