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PHOTOISOMERIZATION OF 2,3,6,7-TETRAPHENYL-1,2,3-TRIAZOLO[1,2-b]-1,2,3-TRIAZOLE

Jan Kopecky1 and Jaroslav §mejka1
Institute of Hygiene and Epidemiology, 100 42 Prague 10, Czechoslovakia

Frantifek Turefek, Jaromir Jirkovsky, Anton Fojtik and Vladimir Hanu$
J. Heyrovsky Institute of Physical Chemistry and Electrochemistry, Czechoslovak
Academy of Sciences, Prague, Czechoslovakia

Summary: Irradiation of the title compound brings about consecutive photoisomerizations via de-
rivatives of 1,2,3-triazolyl-2H-azirine, 1,2,3-triazolo[l,2-a]~1,2,4-triazole and 1,2,4-triazo-
1yl1-2H-azirine, leading finally to a dihydrotetraazabenz[e]azu]ene.

The condensation product of benzil dihydrazone with benzi12, as well as that of two mole-
cules of benzil monohydrazone3 was found by 1H-NMR4 and 13C-NMR5 to be 2,3,6,7-tetraphenyl-
1,2,3-triazo]o[1,2-b]-1,2,3-triazo]e (2) rather than 3,4,7,8-tetraphenyl-1,2,5,6-tetraazacyclo-

octa-2,4,6,8-tetraene (1), as previously assumed by Metze2 and Sch]esingerB.
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The structure 2 represents a pseudoaromatic, mesoionic compound6 with a conspicuous photo-
chemical reactivity. Indeed, irradiation of 2 with A > 370 nm7 Teads solely to 1,2-diphenyl-
1-(4,5-diphenyl-2H-1,2,3-triazol-2-y1}-2H-azirine (3) in a high yield (80-85%). By contrast,
short-wave irradiation of 2 or 3 leads to a mixture of at least eight products, four of which
could be isolated by column chromatography in amounts allowing spectral characterization. All
the photoproducts 3 - 6 turned out to be isomers of the starting compound (M+', C28H20N4,

m/z 412 for 2 - 6). The structure of 3 was confirmed by 1
8.9 Reduction of 3 with LiATH, afforded 2,3-diphenylaziridinel® and 4,5-diphenyl-1,2,3-tri-

3C—NMR spectra and chemical correla-

tion
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azolellwhich, together with 13C signals of the heterocyclic quaternary carbons (164.48, 136.23
and 57.20) gave conclusive evidence for the connection of the triazole and 2H-azirine rings. Ir-
radiation of 3 gave rise to 2,3,5,7-tetraphenyl-1,2,3-triazolo[1,2-a]-1,2,4-triazole (4), the
13C-NMR (147.69s, 108.71s) and mass spectra Dw/z 384,
(M-N2)+']. 0n+stand1ng in tetrahydrofuran solution, 4 was slowly oxidized by air to benzil de-
rivative 7 (M °, C28H20N40, m/z 428)8. Further photocleavage of the 1,2,3-triazole ring in 4

Ted to 1,2-diphenyl-1-(3,5-diphenyl1-1H-1,2,4~triazol-1-y1)-2H-azirine (5). The presence of the
1,2,4-triazole and 2H-azirine rings in 5 was inferred from the 3C—NMR spectra8 and confirmed by

LiATH, reduction which yielded 3,5-dipheny1-1,2,4-triazole!? and cie-2,3-diphenylaziridine!C.

structure of which was inferred from the

The final, photostable product of the isomerization of 2 was identified by 1H- and 13C-NMR spec-
tra8 as 3a,6-dihydro-2,4,6-tripheny1-1,3,3a,5—tetraazabenz[e]azu]ene (6).
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The relative yields of the photoproducts depended on experimental conditions: irradiation with
X > 270 nm of a clear solution of 2 in THF for 3 hours gave 3, 4, 5 and 6 in 4.5, 7.5, 23 and
30%, respectively. Analogous irradiation of a suspension of 2 in THF led to preferential forma-
tion of the intermediate photoproducts (6.3, 23, 27.5 and 7.5% of 3, 4, 5 and 6, respectively).
The reaction course of the photoisomerizations of 2, 3, 4 and 5 was investigated in detail
by UV spectroscopy. The changes in transmission at Tonger wave1engths13 were monitored in de-
pendence on the irradiation time and wavelength. It appears from these kinetic measurements that
the particular photoisomerization steps are very clean, proceeding without apparent side reac-
tions. The tetraazabenz[e]azulene 6 was found to be the final product in all cases. The avail-

able spectroscopic parameters (X indicate that the observed transitions are of
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the Sl(n,w*) type. This is corroborated by observation that no transient species were found to
exist in the nanosecond (fluorescence) or microsecond (absorption) region.

The sequence of the photoproducts, as determined from the kinetic measurements, is shown
below, together with the proposed mechanisms depicting the bond reorganization in 2 - 5.
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: m.p. 194-194.5%; 13
130.05s, 129.73d,.128.59d (2C), 128.47d, 128.16d, 127.92d, 125.

: m.p. 192-1930C, ISC-NMR (DMSO-dg, 40°C): 147.69s. 131.06s. 130.

128.38d, 128.28d, 128.10d, 127.83d, 127.76d, 127.53d, 127.28d,
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127.17s. 126.07d,.124.81d, 120.68s. 53.92s;
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