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Abstract—Irradiation of 3-pheayl-1.2,3 4-oxatriazolytio-S-oxide (1) leads to formation of CO;», N;O, pheay! azide
sad phecyl isocyaaste. The two latier compounds are observed ocaly in low yields bocasse of secoadary
photolytic reactions. Photolysis in OCL or CHO=OCh: of 2-"°N labelied (1) leads almost exclusively to the formation
of 3-"N labelied pheayl azide identified by IR spectroscopy os comparisos with ssthestic 1-°N, 2-"N and 3-"N
Inbelled pbesyl azides, respectively. These results show that pheny! azide is formed pbotolytically from (1) via
pbeny! migration and oot via “antisromatic™, pheay! triazirine (2).

Triazirine, the so-called antisromatic isomer of the azide
group has never been isolated or characterized. Cyclo-
bexy! triazirine was suggested as an intermediate in the
photochemical formation of cyclohexanone (27%) from
3cyclobexyi-1,2,3, 4-oxatriazolylio-S-oxide.' Kato ot al.'
did not isolate other products from the reaction, but
proposed cyclobexyl azide as sa intermediate (Scheme
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Scheme 1.

In order to explore the possible formation of triazirine
we have investigated the pbotochemical reactions of
3-pheayl-1,2,3,4-oxatriazolylio-S-oxide? (1) as well as the

campondngNZ-"thdledeomwnd.Speciﬁcintm-
doction of ''N was affected by substituting Na'’NO,
(95.7% ’N) for the unlabelled nitrite in the reaction

sequence’ (eqn 1). In agreement berewith the mass spec-
trumghomlouof"NOfromthemolecuhrion
(Experimental).
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RESULYS AND DESCUSSION

Irradiation of 1 (0,02 M, CCL. N,) resulted in a 66%
yield of CO; (BaCO,). Monitoring of the photolysis
A=30:20mm) in CCLy or CLC=0C; (0,1 M) by
means of IR spectroscopy (2500-2000cm™' region)
revealed the appearance of absorption bands at 2330, ca.
2267, 2220, 2130 and 2100 cm ™' (Fig. 1) assigned to CO,
(249cm™"),' pbeayl isocyanate (doublet, 2278,
260 cm™"),** N0 (2224)* and pheny! azide (2129
2100).™ Continued irradiation resulted in reduction of
the intensity of the bands assigned to phenyl azide.

Formation of phenyl azide (2%) and phenyl isocyanate
(196) was substantiated by gic/ms and the gas chromato-
gram further showed the presence of a compound which
was identified as chiorobenzene (18%). The pheny! iso-
cyanate gave rise to N,N'-diphenylures oo reaction with
aniline and it was shown that phenyl isocyanate is not a
pbotolysis product from the reaction of phenyl azide
with CO; under the experimental conditions used. The
formation of chlorobenzene was not further investigated.

The low yield of phenyl azide is somewhat surprising
compared to the amount (66%) of CO; formed. However,
pheny! azide absorbs at about 285 nm,* which is close to
the absorption of 1 (Awes =267nm, C;H/OH) and is
therefore undergoing pbotolysis mainly with formation
of tar.>" In the present case tic indicates that the same
tar is formed on photolysis of authentic pheny) azide (in
CCL) and of 1 (CCL)).

The results so far described indicate that two frag-
mentation processes are opersting on photolysis of 1.
One leading to phenyl azide and CO; and the other to
pheny!l isocyanate and N;O. The former process is
clearly the dominating under the cooditions employed
(Scheme 2).

Photolysis of 2-'’N-3-pbeayl-1,2,3 4-oxatriazolylio-$-
oxide was monitored by IR spectroscopy as described
for the uniabelled compound. Bands were observed at
~2322 (1), 2270 (2), 2218 (3), 2196 (4), 2171 (5), 2149 (6),
2114 (7) and 2069 (8)cm™' (Fig. 2a). On leaving the
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Fig 1. IR spectrum in the 2000-2500 con ' region of the photoly-
sis products from 1 ia OCl,

{9{, e CeMs- N-N-NoCO;
\Cd'l; -N=C:0+N0

Scheme 2.

dark.
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disappeared (Fig. 2b). As above band 1 is assigned to

gNlloc yanste. The bands 3.4.5
and 6 are assigned 1o N“NO, “N¥NO,
and "*N'’NO, respectively. '!'bcreponedmphunha
these absorptions are 2223.9, 2202.5, 2177.6 and 2156.2
=", which is consistently 6 cm ™' at higher frequency,
undoubtedly due to the different media.

The preseace of “NYNO is accounted for in the

phototysis leading to pheny! isocyanate (equ 2).
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Comparison with the authentic 1-'°N, 2-*N and 3-"’N
labefled phenyl azide,” see Figs. 3(b), (c) and (d), prompt
ustoMbnd‘ImdS(th)toJ-"Nphenyhnde
MMmoﬂyumwwmw
nndeufotned.nthemmracboapnhuy.bypheayi

migration and not via a triazirine.
f/&
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If phenyl triazirine (2) was an intermediate it must be
generated with '°N at position 2. On decomposition equal
amounts of 2-'°N and 3-°N labelled pheny! azide must
be formed™ (Scheme 3).
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Scheme 3.

Whether the processes depicted in eqn (2) and (3) are
coacerted reactions or whether 4-phenyl-1,2.3 4-oxatri-
nmhn-s-oneuaduaueunthamnyormm
ally unstable intermediate is at

Formation of '’N'’NO and ' E: Ounouceounted
fotbutucleuﬂynottbcruuhofnmmmbhu

lmdunouuevﬂmcedbythelammono(
only pheayl azide. Other reaction paths, ¢.g. ring
opcain. may account for these unexpected products.

o—~—rTTT1TTT1TT1

¢] b c d

thickness is 0.1 mm and coocentrations used are
(Experimestad). (s) pareat, (b) 1-'""N, (c) 2-’N and



Abeence of triazirine intermediates in the photolytic formation of azides

a0t quastitative, therefore the relative insensities of the
absorption bands of the individual isotopic species do not appear
from the spectra shows ia Fig. 3.
3-Phenyl-123 4-oxatriszolylio-S-oxide (1) was synthezised by
a shightly modiied literature procedure.’ The 2-'*N labefied

maxima ot A=267nm, €=96x10’ and A=217nm, €=
6.5x 10°. The exact location of the '*N label was secured by
comparison between the mass spectra of the labelled and un-

compounds. Base peak in the two were mje 77
(100%). The molecular ions for the N and ' (m/e
163 and 164 respectively) looses “NO aad '’NO giviag rise 1o
mie 133 (2%) and m/e (329%) respectively.
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fownd in low coacentration, while one of two major peaks were
phenyl azide and the other proved 1o be chiorobeazese, identified
by gic-ms. A trace compound was wnidestified.

Duriag the photolysis the soln turas reddish and a solid sub-
stance starts to precipitate. Exactly the same could be obeerved
whea authentic pheay! azide was subjected to the same photoly-
tical comditions. Tic amalysis (petrol cther: benzene: ethanol,
2:2:1) showed identical pattera of the product distribution from

- the two experiments except the fact that pheayl isocyaaase is not

formed in the latter reaction. The preseace of chlorobeazene was
noted in the pheny! azide pbotolyses. We therefore conclude that
ot least some of the reddish colowr (giving rise to a tar on
aftempted isolation), chiorobeazene, and the ppt in fact oni-
ginates from secondary photolysis of phenyl azide.

The gic experiments allowed estimation of the yields of
chiorobeazene (18%), pbenyl azide (~2%), and pbeay! isocyanate
(<1%) based om reacted 1 (bromobenzene was used as an inter-
oal standard). From the pbenyl azide photolysis experiment
chiorobeazene was present in a yield <1%.

The photolysis of the labelled compound (22 mg) was per-
formed directly in a KBr cell (1.0 e spacing) in CCL (1.0 mil) as
descrided above for the wnlabelled compound. IR spectra were
recorded after 0.5, | and 2br. The results are described in
section: resukts and discussion.
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