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Syntheses and Field-effect Characteristics of Novel Planar Nickel Dithiolene Complexes with
Electron-donating Substituents (The Institute for Solid State Physics, The University of Tokyo)
(OMasatoshi Ito, Tomoko Fujino, So Yokomori, Zhang Lei, Hatsumi Mori

Ambipolar organic semiconductors are next-generation semiconducting materials. However,
successful examples of such materials driving stably in air are still scarce due to the stringent
electronic requirements: 1) narrow HOMO-LUMO gaps, 2) deep LUMO levels. Here, we
designed and synthesized novel nickel benzenedithiolene complexes 1 with electron-donating
substituents that fulfilled the requirements. In single crystals, 1 exhibited highly planar
structures in a one-dimensional form for 1a with methoxy groups and in a herringbone-like
form for 1b with ethoxy groups. The planar structures induced strong intermolecular orbital
interactions, and 1b showed significant intra- and inter-columnar interactions, suggesting
excellent charge mobilities. In this presentation, we will discuss field-effect transistor
characteristics of 1 in air.
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