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Exploration of synthesis and function of p-extended derivatives with
azaphenalenyl moiety
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Nanographene model compounds with nitrogen atom(s)(aza-nanographenes)
possessing azaphenalenyl moiety should have high redox properties. They would be applicable to
organic semiconductors, photonic materials and catalysts for fuel cell. We have explored the
electronic and structural properties of N-substituted 2-azaphenalenyl cation radicals with the
simplest analog of aza-nanographene. Because the radical cations are air sensitive, but isolable
species, the properties are studied structurally and electronically. The results provide an
important insight into the properties of nitrogen-involving conjugated system. Moreover, the
exploration has extended nanographene model compounds with oxygen atom(s). Actually, synthesis of
new p-extended naphthoxanthenium cations derivatives are successfully performed, and the
electronical and structural properties have been explored.
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Scheme 2. Acid promoted cyclization of 9-arylbenzanthrone 9 (aryl = phenyl or 9-anthryl) and
9-phenyldibenzanthrone 10 to n-extended naphthoxanthenium (NX) cations (11 and 12).
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Fig. 3. Color change of 15c.
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Fig. 4. Crystallo-, thermo- and mechanofluorochromism of 16.
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