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Two recently reported studies prompted our interest in the photolytic behavior of 3,5-

diphenyl-1,2,k4-0xadiazole (;). The first, was the finding by Ullman and Singhl that photolysis

{~

of 3,5-diphenylisoxazole (g) in ether at 253.7 mp resulted in its isomerization to 2,5-diphenyl-

2
oxazole (3). The second was the report by Cotter et. al.

N
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on the mass spectral fragmentation. of
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1 in which it was suggested that the principle ion fragments observed (CYHSN and C7H5NO ) arose
via fragmentation of the bonds indicated in the diagram.
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We were interested in seeing a) whether replacing the unsubstituted carbon in 2 with
nitrogen affects its photolytic behavior and, if so, how, and b) whether the correspondence be-

tween mass spectral fragmentation and photolytic behavior recently found in quite a number of

3
cases” also occurs here.

b

Irradiation of a 0.01 M solution of 1 ether

(Amax 245 my (e 27,000), 285 my infl. (e 220);

Ax:gﬁ 245 mp (e 31,000), strong end absorption) in ether for 2 hr. at 253.7 my’ left it uncharged

in contrast to the behavior of 2.
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Irradiation of a 0.01 M ethereal solution of 1 with a 450 W. Hanovia high-pressure mer-
cury arc through a quartz water cooled immersion well for 70 min.6 results in a photolytic
transforma.tion.7 Sublimation of the product mixture returned 64% of starting oxadiazole 1.
Partition chromatogra.phy8 of the sublimation residue gave, in addition to another 3% of Y (to-
tal recovery, 67%), four crystalline products. The most sbundant of these (31% based on unre-
covered starting material) melted at 98.5-100O after recrystallization from n-hexane and gave
benzoylbenzamide in good yield on acid hydrolysis (IN HCl) steam bath, 20 min.). Elemental anal-~
ysis (Fd. €, T4.9; H, 5.4; N, 12.5) suggested the formula cthl2N20 and its infrared spectrum:
Ag:iOI ca. 3.0 p (weak), 6.24 y (strong) and 6.42 u (strong), and U.V. spectrum: Azng 296
{shoulder){e 1k4,000), 282 (e 17,000) and 249 mp {e 11,500), were identical with those of authentic

bernzoylbenzamidine (E)c9310_ The photoproduct and 4 also showed idemtical Rf values on thin-

layer chromatography and an undepressed mixture melting point.
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The next most abundant product (obtained in 5% yield based on unrecovered starting mater-
ial) melted at 235-2370 after trituration with ether. It was soluble in dilute aqueous sodium
hydroxide (and fairly concentrated hydrochloric acid) but not in agueous bicarbonate. Its ele-
mental analysis (Fd. C, 75.8; H, L.6; N, 12.3) and molecular weight [Fd. 235 (CHClB, thermistor
method)] indicated it to be isomeric with starting 1 and its infrared spectrum showed a strong
peak in the carbonyl region at 6.0 u. The foregoing data, together with some mechanistic con-

siderations suggested 2-phenyl-4-quinazolone (2) as a possible structure for this photoproduct

MeOH

nax 317 infl. (e 8200), 291 (e 14,300) and 235 mu (e 25,000)),

and indeed U.V. spectral data [A
melting point, mixed melting point, and thin layer chromatographic comparisons with an authentic
samplell established the identity.l2
The two remaining crystalline materials were obtained in extremely small amounts [on the
order of 0.5% (yield based on wt/wt ratio with unrecovered starting material)]. One of these
was identified as 2,4,6-triphenyl-1,3,5-triazine (£) by melting point, mixed melting point, U.V.
13,14

spectral and thin-layer chromatographic comparisons with an authentic specimen. There was

not enough of the other (m.p. 196-199) for identification.

The conversion of 1 to benzoylbenzamidine B_requires the addition of two hydrogens.
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Although relatively rare, there is precedent for ether serving as a hydrogen source under photo-

15,16

lytic conditions. The nature of the species arising from 1l which is involved in the hydro-

gen abstraction is open to speculation but is most likely homopolar.]‘Sd

The formation of 5 would appear to implicate an intermediate species such as 7 (homo-

T — Th - O

m

polar or heteropolar) which yields 5 via intramolecular attack of the aromati¢ ring foYlowed by

hydrogen transfer. 17

The isolation of photoproduct 6 might be indicative of a parallel reaction pathway, albeit
& very minor one, between the photolysis and mass spectral fragmentation of 1, since its forma-
tion could involve an excited fragment A, generated from 1. (We have shown that benzonitrile is
not converted to _6_ on photolysis under essentially the conditions employed for 1, but is recover-
ed largely unchanged.)
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In an attempt to trap a species of type T, the photolysis of 1 was conducted in acetone
(2 hr.) (cf. reaction of olefins with ketones to form oxetanesla). A photosensitized reaction
took place (solution was completely opaque below 323 mu). Partition c:hroma‘l:ogra,phy8 of the pro-
quct mixture after sublimation to remove starting 1 (51%), permitted the isolation of 4 (15%
based on unrecovered starting material), 5 (ca. 10% based on unrecovered starting material) and
trace amounts of material corresponding in R, (TLC, silica gel, $H-EtOAc L4:1) to the unidenti-
fied solid, m.p. 196—1990, isolated in trace quantities from the photolysis of 1 in ether, as
the only crystalline products. An additional 15% of starting 1 was also isolated, along with
considerable amounts of tarry product.19

The behavior of 1 in these two aprotic solvents ig thus seen to be quite similar. 1In

the accompanying communication we discuss the photolytic behavior of 1 in protic solvents.
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