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Photoisomerization of Aminonaphthylnitrene
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Tokyo University of Agriculture and Technology

[Abstract] The photoisomerization mechanism of triplet 8-aminonaphthylInitrene ((ANN)
produced from 1,8-diaminonaphthalene isolated in an Ar matrix upon UV irradiation is
studied by the combination method of IR spectroscopy and DFT calculation. Although
naphthylnitrene is well known to isomerize to a seven-membered cyclic ketenimine upon light
irradiation, it is found that ANN changes to 1,2-dihydrobenz[cd]indazole (DBI) by
hydrogen-atom migration to make a bond between the two nitrogen atoms by visible-light
irradiation (A > 580 nm); its backward reaction is caused by 350-nm irradiation. In addition,
SANN isomerizes to a triplet diimine biradical, 1,8-dihydro-1,8-naphthalenediimine ("DND),
by 700-nm irradiation, while its backward reaction occurs upon 500-nm irradiation. The
second stable conformer of *DND among three conformers in relative direction of the two
imino groups is detected. Another isomerization from *DND to DBI is also found upon
600-nm irradiation. The wavelength dependences of these photoisomerizations is discussed
with their electronic transition energies estimated by the time-dependent DFT calculations.
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Scheme 1. Photoreaction pathway of 1-naphthylnitrene [1]
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