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Synopsis. Irradiation of 1,4-diphenyl-5-amino-1,2,
3-triazole (1a) gives 4-phenyl-5-anilino-1,2,3-triazole (2a) and
the reverse photochemical reaction is possible. Hence, the
reaction is reversible, the ratio of la : 2a in equibrium be-
ing 1.2—1.7, which is different from the ratio 0.33 in the
thermal reaction (Dimroth rearrangement). The mechanism
is discussed on the basis of spectral data and analogous re-
actions.

Dimroth discovered a rearrangement of l-aryl-5-
amino-1,2,3-triazoles(1) to 5-anilino-1,2,3-triazoles(2) in
boiling pyridine or in boiling ethanolic sodium eth-
oxide.?) The rearrangement is essentially complete in
the above solvent,® but in some other solvents or in
melts, 1 gives an equilibrium mixture of 1 and 2 in
which the acidic isomer(2) usually predominates.?5
The reverse thermal reaction of 2 to 1 (retro-Dimroth
rearrangement) leading to the equilibrium state was also
reported.®
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We wish to report here a photo-equilibrium between
the amino(basic) isomer(l) and the anilino (acidic)
isomer(2).

Results and Discussion

1,4-Diphenyl-5-amino-1,2,3-triazole(la)? (2.0g) in
absolute ethanol(250 ml) was irradiated with a 100-W
high-pressure mercury lamp for 40 h under N,. The
irradiated products were separated by TLC, and the
rearrangement product(2a) (34.9%,), unreacted la
(53.5%,) and unidentified products(12.1 wt9%,) were ob-
tained.

On the other hand, the irradiation of 2a (1.9 g) under
N, in absolute ethanol (200 ml) for 40 h gave a mixture
of 1a (36.69%,), unreacted 2a (30.79%,) and unidentified
products (32.7 wt9,). The longer irradiation, which is
sufficient for establishment of the equilibrium, afforded
an equilibrium mixture containing 1a and 2a in a mole
ratio of 1.53 by means of preparative TLC. Whereas,
the irradiation of 2a gave an equilibrium mixture of
isolated 1a and 2a in the ratio of 1.20. The slight
difference in the ratio may be due to the difference
of extent of side reactions from la and 2a.

The amount of acidic isomer(2a) was determined by
acidimetry with aq KOH at appropriate time inter-
vals. As a result, the ratio of 1a : 2a became constant
approaching to 1.70. This ratio is close to that ob-
tained above by TLC analysis.

Generally, 1a is favored in the photo-equilibrium of
la :2a. It is in contrast to the thermal reaction in
which the equilibrium mixture consists of a larger
amount of 2 than that of 1, i.e., the reported equili-
brium ratio of 0.33 in melts,® while the ratio for pho-
tolysis in ethanol is 1.2—1.7, and suggests the difference
in mechanism between thermal and photochemical
reactions.

The thermal Dimroth rearrangement was postulated
to involve a diazonium intermediates(3 or 4).5 1In the
case of photolysis, this mechanism is not suitable, because
the diazonium intermediate(3 or 4) is expected to react
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with the solvent.®) In our attempt for spectral detec-
tion of the intermediates (3 and 4), the UV peak around
400 nm? and IR absorption in a range of 2150—2170
cm~19 which are characteristic to diazonium group
(G-N,t; e.g., a diazonium ketone has UV peaks at 410
and 417 nm!® and IR peak at 2137 cm~119), could not
be detected at room temperature. These facts also
disfavor the intermediacy of 3 and 4 possessing a diazo-
nium group. But the possibility cannot completely be
precluded at present, since the diazonium intermediate
should be diluted and short-lived.

It is likely that this photo-rearrangement of 1 to 2
involves a valence isomerization which is characteristic
to the photolysis of aromatic compound;!?) i.e., the pho-
tolysis may proceed zia diarines (5 and 6), and may

N h
la — " \/Ph —_— " \/Ph _L\ 2a

/
N"NANH, N“N/ANHPh
| ]
Ph H
(3) (6)

involve a process of ring contraction and expansion
together with a proton shift of 5 to 6. A similar me-
chanism was suggested for five-membered hetero aro-
matics such as the photo-rearrangement of 3,5-diphenyl-
isoxazole to 2,5-diphenyloxazole via a three-membered
azirine which was detected spectroscopically.1?

Experimental

Materials. 1,4 - Diphenyl - 5-amino - 1,2,3-triazole(1a)
and 4-phenyl-5-anilino-1,2,3-triazole(2a) were prepared by
the method of Libers;? la, mp 171—172°C (lit,” 169—
171 °C), Amax(EtOH) 268 nm (log ¢ 4.18), IR (KBr)(cm™?)
1620(s), 1265(s); NMR (DMSO-d;, internal TMS) & 7.95
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(m, 3H), 7.72(s, 5H), 7.32(m, 2H), 6.82(s, 2H). 2a, mp
167—168 °C (lit,” 167—169 °C); An,x(EtOH) 238 nm(log &
4.24), 360 nm(sh); IR(KBr)(cm~!) 1580(s); NMR (DMSO-
dg, internal TMS) 6 8.14(s, 1H), 7.94(m, 2H), 7.50(m, 4H),
7.38(s, 1H), 7.20(d, 3H), 6.90(t, 1H).

Photolysis of 1,4-Diphenyl-5-amino-1,2,3-triazole(Ia).
1a(2.0 g) in absolute ethanol(250 ml) was irradiated with a
100-W high-pressure mercury lamp for 40h, and the
reaction mixture was evaporated to yield a brown crystal-
line solid which was separated and analyzed by TLC.

Photolysis of 4-Phenyl-5-anilino-1,2,3-triazole(2a). 2a
(1.9 g) in absolute ethanol(200 ml) was irradiated similarly,
and condensed in vacuo to yield brown tarry material which
was analyzed by TLC.

TLC Analysis. TLC was carried out on a plate
(200x 200 mm) uniformly coated with Kieselgel 60PF,;,
(1 mm thickness) by using a mixture of benzene-ethyl
acetate (3 :1) as an eluant. The TLC analysis afforded
three substances from the reaction mixture of 1a(200 mg).
The first (R;=0.52) was unreacted 1a(107 mg), the second
(R¢=0.65) was 2a(69.8mg), and the rest (R;=0.75) was
unidentified(20.4 mg). Four substances were obtained from
the reaction mixture of 2a(200 mg). The first (R;=0.52)
and 1a(73.2 mg), the second (R;=0.85) (30.0 mg) was un-
identified. Identification of the isolated products was done
by means of comparison of UV, IR, and NMR spectra
with those of authentic specimen.
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Actinometry. An ethanol solution (200 ml) of 1a (503
mg) was irradiated with a 300-W high-pressure mercury lamp,
and aliquots (10 ml) were pipetted out at 2 h intervals and
titrated by 0.0146 M KOH using phenolphthalein as an
indicator. The final aliquot was that of 40 h irradiation.
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