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[Abstract] We explore a new type of organic conductors having hydrogen-bond dynamics.
In this work, by using catechol-fused ethylenedithiotetrathiafulvalene, HoCat-EDT-TTF, novel
hydrogen-bonded charge-transfer salts, B-(H2Cat-EDT-TTF)2A [A = BF4, ClO4, ReO4], were
successfully synthesized. The BF4 and ClO4 salts are isostructural semiconductors at room
temperature. They have a B-type two-dimensional conducting layer, where the donor
molecules, H.Cat-EDT-TTF'%%, are uniformly arranged in the stacking direction. Furthermore,
in the interlayer directions, there are hydrogen bonds between the donor molecule and counter
anion through the catechol hydroxyl groups. On cooling, these salts exhibit a
semiconductor-insulator transition. A low-temperature X-ray analysis of the ClO4 salt suggests
that charge ordering occurs in the conducting layer, accompanied by the displacement of the
hydrogen-bonded proton. In this presentation, the synthesis, structures, and physical
properties of these salts will be reported, to discuss the origin and mechanism of this phase
transition.
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