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Recently, elecirical conducting materials including superconducting materials have been
extensively studied on the basis of organic compounds and metal oxides. In these researches,
basic studies related to molecular design, electronic structures and electron transport mechanisms
play an important roie as well as applied studies for materials development. In the present work,
as a basic study on conducting materials, we developed metal-organic-composite molecular based
conducting materials where n-conduction electrons in the organic part are coupled to localized
magnetic moments of the metal part, The interaction between the two parts (7—d interaction),
which is considered to be an organic analogue of the s—d interaction in ordinary metallic magnets,
generates a new class of conducting materials with novel nature such as the coexistence of
glectrical conduction and magnetism. The resuits of the work are summarized as follows:

(1} In the course of the present studies using structurally interesting chromium complexes,
we have established a number of new synthetic methods useful for the designing of structures
capable of d—r interactions. When the present studies were going on, superconductivity of doped
buckminsterfullerenes was reported, and we have aiso focused our attention on the designing of
structurally complex fullerene derivatives, and has succeeded in the synthesis of organofullerenes
suitable for the formation of monolayer of Cg,.

{2) We characterized spectral properties of the face-to-face stacking phthalocyanine dimers,
a trimer, and a tetramer and their radicals by the observations of VIS absorption spectra, magnetic
circular dichroism and ESR, and by the using of configuration interaction calculation with the
localized orbital basis set. We also found that the {2-2) tetramer is a biradical in the ground state.

(3) We developed charge transfer complexes between TTF type organic denors and



3d-transition metal halide anions where the former gives z-conduction carriers and the latter
localized magnetic moments. Among the materials investigated, (BEDT-TTF)sCu.Brs consists of
two-dimensional conducting sheets and magrnetic sheets. The interaction between Cu®* moments
is found to be strongly enhanced by the mediation of the z-electrons on the organic conducting

sheets.
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