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n-Electronic ion pairs are of interest for the fabrication of electronic materials with potential
ferroelectric and electric conductive properties. Because of their appropriate sizes, geometries,
and electronic states, m-electronic ions can achieve ordered ion-pair arrangements as dimension-
controlled assemblies, including supramolecular gels and liquid crystals. Despite numerous
studies on assembling modes, the interactions between m-electronic ions are not well understood.
The author has attempted to systematize the interactions between charged m-electronic systems,
defined as ‘m—'m interaction resulting in physical properties using charged porphyrins, which are

capable of a variety of peripheral modifications. Ion pairs based on porphyrin—Au'™

complexes
bearing Ce¢Fs units at the meso positions formed charge-by-charge and charge-segregated
assemblies in single crystals, depending on the substitution pattern of the Cg¢Fs units and the

geometries of the anionic species. Cationic porphyrin—Au'

complex ion pairs containing
receptor—anion complexes provided various assemblies according to the receptor modifications.
On the other hand, solid-state ion-pairing assemblies based on the porphyrin anions, with the
contributions of the charge-by-charge and charge-segregated modes, were observed according to
the constituent charged building units and ‘m—'m interaction. The crystal-state absorption spectra
of the ion pairs were correlated with the assembling modes. Furthermore, various porphyrin ion
pairs were synthesized by combining the porphyrin cations and anions through ion-pair metathesis
based on HSAB theory. m-Electronic cations and anions can be activated by introducing
electron-withdrawing and electron-donating groups, respectively, resulting in the formation of a
radical pair via electron transfer in steady states due to solvent polarity. The ESR in frozen
toluene revealed the formation of n-stacked radical pair with a close stacking distance of 3.02 A,
suggesting a tightly stacked “condensed conjugation” structure. Photoexcitation of the controlled
electronic states of the constituent porphyrin ions in m-stacked ion pairs in solution generated

transient radical species.
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