HEER SRR RIS, 15 (1992)

RIVT 4 U EBRBEOIFNH, S FRBSIREEROFE

A study of intra-and inter-molecular magnetic interaction of metalloporphyrin
complexes
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The intramolecular and intermolecular magnetic interactions in mtelloporphyrin z-cation
radical complexes were investigated by using absorption spectra, NMR, ESR, and solid state
magnetic susceptibility measurements. The monomeric nature of porphyrin z-cation radical
complexes at low temperature were comfirmed by low temperature absorption and NMR spectra
measurements. The NMR measurements indicated that the meso-sustituted porphyrin complex
has an unpaired electron in an ay, radical orbital and the pyrrole-substituted porphyrin complex
has an ay, radical character. The solid state magnetic susceptibility measurements of the
monomeric copper (II) porphyrin z-cation radical complexes showed that the intramolecule spin
coupling in the former was weak antiferromagnetic, and in the latter it was strong ferromagnetic,
The nortable difference can be explained by the differences of the spin densities at the pyrrole
nitrogen atoms in both radical orbitals. All of these results suggest that the spin interaction can
be controled by the position of porphyrin substituents.

The intermolecular spin interactions between porphyrin z-cation radicals were also studied
by using meta-substituted and para-substituted bisporphyrin z-cation radical complexes. The
absorption spectra measurements demonstrated the formation of bis-porphyrin z-cation radical
complexes. The solid state magnetic susceptibility measurements suggested that the former
complex has weak magnetic interaction between porphyrin z-cation radical spins and the latter
has weak antiferromagnetic intreaction.
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