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[Abstract] n-Conjugated molecular materials with hydrogen-bonded lattice have attracted
much interest because they have a potential to exhibit unique physical properties derived from
proton-coupled electron transfer in solids. Among such materials, quinhydrone complex
composed of hydroguinone as a proton-electron donor and 1,4-benzoquinone as a
proton-electron acceptor has a potential proton-electron transfer (PET) phase under high
pressure, consisting of degenerated neutral radical molecules. In the PET phase, electrical
conductivity, magnetism, and dielectricity are expected to coexist. However, there are few
materials that have the PET phase under ambient condition due to the instability of the state.
In this study, we have focused on nickel dithiolene complexes, because of their multi-redox
properties as well as their ligand-based protonation/deprotonation properties, both of which
could have a favorable effect on the emergence of the PET state. Theoretical and experimental
investigations revealed the stabilization of the state by an introduction of cyano groups to the
nickel dithiolene complex. In this work, we discuss chemical and physical properties of a
proton-electron donor molecule and its PET state.
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Fig. 2. PET Scheme in a Dithiolene Complex.
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Fig. 3. Theoretical Prediction of the Stabilization of the Radical Species.
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