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Electronic state changes and solvent effect of donor-acceptor connected
molecules associated with intramolecular electron transfer
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Department of Chemistry, Graduate School of Science, Osaka University, Japan

[Abstract]

Recently, functional molecules that respond to environmental stimulus have attracted
attention. By using intramolecular electron transfer as a key reaction, we have developed
molecules responsive to the polarity of the medium. In this work, we designed a
donor-acceptor type molecule having galvinol as a donor unit and acridinium as an acceptor
unit, in which both units are connected by a cross-conjugation. The zwitterionic structure 1-ZI
and the neutral biradical structure 1-BR were switched depending on the change in the
polarity of the medium. We tried to elucidate solvent effects and electronic structures by using
spectroscopic methods after synthesizing and isolating zwitterion 1-ZI. Significant spectral
changes were observed depending on the polarity of the solvent in the NMR and UV-Vis-NIR
measurements.
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Fig. 1. Structural change with solvent polarity. Fig. 2. Target molecule.
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Fig. 5. Spin density of 1-BR
Fig. 4. VT-NMR spectrum of 1-ZI in DCM. (BP86/def2-SVP//[CAM-B3LYP/6-31G**).
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