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Photochemical Generation of 2-Arylbenzazetes from 1,2,3-Benzotriazines:
Structure of 2-Arylbenzazete Dimers

By CuarLES W. REEs, RICHARD C. STORR, and PETER J. WHITTLE
(The Robert Robinson Laboratories, University of Liverpool, P.O. Box 147, Liverpool 1.69 3BX)

Summary 2-Arylbenzazetes are produced by photolysis of
4-arylbenzotriazines (1) and can be intercepted in cyclo-
addition reactions; the benzazetes dimerise thermally to
give the angular dimers (2) and, in the presence of Lewis
acids, the linear dimers (5).

2-ARYLBENZAZETES can be generated by thermal extrusion
of nitrogen from 4-aryl-1,2,3-benzotriazines at 450 °C and
0-1 Torr.! Disadvantages with this procedure are the high
temperature required, the need for special although not
sophisticated apparatus, the relatively small amounts of
triazine (ca. 200 mg) which can be easily pyrolysed, and the
formation of side products. While such problems are
acceptable in exploratory work, there is a need for a simple,
clean and potentially large-scale route to azetes.

We now report that preliminary studies on the photolysis
of 4-aryl-1,2,3-benzotriazines indicate that photochemical
generation of benzazetes is a viable alternative to the
pyrolytic method. Photolysis (300 nm) of the aryl-
benzotriazines (1) (200 mg) in tetrahydrofuran (THF)
(120ml) in a Rayonet photochemical reactor at room
temperature for 12—24 h gave the arylbenzazete dimers (2)
identical with those obtained by the previously described
pyrolytic route.! Photolysis of the triazines (1 g) in THF
(120 ml) gave the dimers in somewhat lower percentage
yields; however the overall conversion of triazine into
benzazete dimer is a marked improvement over that from
pyrolysis and the reaction is considerably cleaner, making
isolation simpler.

Thermal dimerisation of benzazetes is slow at —80 °C and
irradiation of 4-phenylbenzotriazine (200mg) in THF
(40 ml) at —80 °C for 6 h gave a red solution containing
2-phenylbenzazete which reacted with a variety of reagents
when these were added, in excess, after the irradiation was

discontinued. Thus addition of p-nitrobenzonitrile oxide,
tetraphenylcyclopentadienone, 1,3-diphenylisobenzofuran,
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and cyclopentadiene to the cold solution followed by
warming to room temperature gave the previously reported
products.'»2  Absolute yields were rather low (22, 22, 17,
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and 169, respectively) but for conversion of the triazine into
benzazete adducts were comparable to those obtained by the
pyrolytic route.!

Appreciable loss of 2-phenylbenzazete occurs during the
photochemical generation at low temperature. This
appears to be the result of further photochemical trans-
formations of the benzazete since the yield of dimer ob-
tained by photolysis at —80 °C for 6 h followed by warming
to room temperature is markedly lower (219%) than that
obtained (439%,) by photolysis at room temperature for the
same time. Significantly the yields of dimer obtained by
the former procedure are very similar to the yields of the
products obtained when the more efficient azete traps were
added at —80 °C after irradiation; in the presence of these
traps #o dimer was formed.

Because of the photolability of trapping agents such as
those discussed above, iz situ photolysis and interception of
the azetes is unlikely to be generally applicable. However,
p-nitrobenzonitrile oxide and cyclopentadiene did give the
expected benz-1,3,5-oxadiazepine? (209%,) and hydrated
adduct?! (239,) respectively. A further complication with
this procedure was uncovered by the isolation from the latter
experiment of a 1: 1 photoadduct (379%,) of the initial triazine
and cyclopentadiene.
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Originally the structures of the 2-arylbenzazete dimers
were in some doubt because of the difficulty of clearly
differentiating structure (2) from the three other posssible
regioisomeric angular dimers e.g. (3). X-Ray crystallo-
graphic structure determination for the dimers from 2-
phenyl- and 2-anisyl-benzazete has now unambiguously
confirmed structure (2). Formation of the angular dimer
(2) may be the result of a Diels—Alder reaction, ¢f. benzo-
cyclobutadiene dimerisation;® the regioselectivity observed
is that anticipated if the addition proceeds through a
zwitterion or involves a transition state with appreciable
polar character, (4). As is the case with benzocyclobuta-
diene,® the mode of dimerisation is sensitive to catalysis.
Thus in the presence of AICl,, AgBF,, or BF,—Et,0, 2-
phenylbenzazete gives the linear dimer (5) (ca. 20%) in
addition to the angular dimer (2) (ca. 20%).t Similarly,
attempted hydrolysis of the benzazete from triazine (1;
Ar = Ph, R = Me) with aqueous hydrochloric acid gave the
expected o-aminobenzophenone together with some linear
dimer (5, Ar = Ph, R = Me).

We thank Dr. A. F, Cameron and Mr A. A. Freer, Uni-
versity of Glasgow, for the X-ray structure determinations.
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+ A trace of a benzazete trimer was also isolated from the experiment with BFy~Et,0.
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