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The purpose of this study is a theoretical design of single-molecule
transistors using a metal complex having the open-shell electronic state. For the purpose, we aimed
to construct a design guideline for the single-molecule transistor with metal complexes by
clarifying a relationship among the molecular structure, spin (electronic) state and electrical
conductivity from the viewpoint of the molecular orbitals. During three years, we showed that the
one-dimensional pentanuclear nickel (11) complex changes its electrical conductivity by the spin
states, suggesting a possibility of control the electrical conductivity by the external magnetic
field. In addition, we have also obtained guidelines for designing magnetic interactions in
dinuclear metal complexes. Furthermore, we succeeded in discovering the relationship between
magnetism and spin delocalization as well as a possibility of the control by chemical stimulation.
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