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Phenoxynaphthacenequinone (PNQ) and diphenoxynaphthacenequinone (DPNQ) are
photochromic compounds exhibiting reversible photoisomerization between para and ana
isomers. It is known that the ana-form can react with amines, resulting in the formation of
substituted compounds. However, there is a report that the ana-form can react with aliphatic
primary amines but not with aromatic primary amines. In this study, we have examined the
reaction of PNQ and DPNQ with the primary amines including aniline. Then, we found that
substitution reactions of PNQ and DPNQ with aniline occurred and the reaction of DPNQ
proceeded in two steps. The stepwise reactions are confirmed by UV-Vis and 'H-NMR
spectroscopies and their activation energies are estimated by the variable temperature
experiment. In addition, we succeeded in the photoinduced cleavage of network structures of
cross-linked polymers and the photoinitiated formation of network polymers containing hetero
chains by using the stepwise naphthacenequinone-amine reactions.
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