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Stereospecific Addition of an Amino-nitrene to Mono- and Di-enes

By R. S. ATrinsoN and C. W, REEes*
(Department of Chemistry, The University, Leicester)

IN contrast with carbenes, few examples of the
trapping of nitrenes with olefins to form aziridines
have been reported. Apart from the extensive
work of Lwowski and colleagues with ethoxycar-
bonylnitrene,! the addition of ethoxycarbonyl-
nitrene to buta-1,3-diene and of methoxycarbonyl-
nitrene to cis- and trans-but-2-ene,? of cyanonitrene
to cyclo-octatetraene,® and of nitrene to ethylenet
and to buta-1,3-diene® has been recorded. We now
describe the stereospecific synthesis of aziridines by
the addition of an amino-nitrene} to mono- and
di-enes.

Amination of benzoxazolin-2-one with hydroxyl-
amine-O-sulphonic acid readily gave 3-amino-
benzoxazolin-2-one (I),} m.p. 169—170°, Amax
229 myu (e 9240), 275 (5020), (benzylidene deriva-
tive, m.p. 158—159°, butylidene derivative, m.p.
55—57°), whose structure was confirmed by re-
conversion into benzoxazolinone with N-nitroso-
diphenylamine. By analogy with l-aminobenzo-
triazole,® oxidation of (I) with lead tetra-acetate
should give the nitrene (II) which, formally, could

fragment to benzyne, carbon dioxide, and nitrogen.

Although (I) was rapidly oxidised with lead
tetra-acetate in methylene chloride at or below
room temperature this fragmentation was not
observed; added tetracyclone was rapidly de-
colourised, but gave a yellow 1:1-nitrene adduct
rather than tertaphenylnaphthalene (cf., ref. 6).
Oxidation in the presence of a large excess of cis-
and of frans-but-2-ene in methylene chloride gave
respectively the cis-adduct (III) (609%), m.p.
88—89°, Amax 236 my (e 9100), 277 (5320), and the
trans-adduct (IV) (67%), m.p. 65—65:5°, Apax
237 mu (e 8620), 278 (5070), stereospecifically.’
None of the other isomer was detected in each case,
even with only 1-5 moles of olefin at 2 mole 9,
concentration in methylene chloride. At this
dilution, McConaghy and Lwowski! observed
substantial non-stereospecific addition of ethoxy-
carbonylnitrene as a result of singlet to triplet
decay. Since 5% of (III) or (IV) was readily
detected in the other, the stereospecificity was
greater than 959, the highest yet observed for a

t The species R,N-N:«— R,N+=N~ have been variously named as azamines, azaimines, diazenes, diazines, and
amino-imido-intermediates; although their fragmentation reactions have been widely investigated, their reaction with
olefins has not previously been reported (R. A. Abramovitch and B. A. Davis, Chem. Rev., 1964, 64, 174).

% Satisfactory microanalytical and infrared data were obtained for all new compounds reported in this and the

following Communication.

§ The n.m.r. spectra of the aziridinobenzoxazolinones are complicated by the existence of single invertomers, on the
n.m.r. time-scale, and by deshielding by the benzoxazolinone substituent of the aziridine ring protons cis to it.
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nitrene addition. Thus it appears that the amino-
nitrene is generated and trapped in the singlet state
(IT), which is highly stabilised by the delocalisation
shown and is probably the ground state.
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Oxidation of (I) in the presence of conjugated
dienes led to exclusive 1,2-addition, and none of the
pyrrolines? which would result from 1,4-addition
were detected. Thus buta-1,3-diene gave 3-(2-
vinylaziridino)benzoxazolinone (V)9 (719%), m.p.
70-5—71°, whose structure was confirmed by the
mass spectrum [m/e 202 (M), 134 and 68 (N-N
bond fission), 135 and 67 (N-N bond fission and
hydrogen migration)], by catalytic hydrogenation
to 3-butylaminobenzoxazolinone (869%,), b.p. 170°/
0-5 mm. [identical with the lithium aluminium
hydride reduction product of the butylidene
derivative of (I)], and by its ready solvolysis in cold
acetic acid to give 3-(2-acetoxybut-3-enylamino)-
benzoxazolinone (VI) (53%), m.p. 80-5—82°, which
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on catalytic hydrogenation gave 3-butylamino-
(41%) and 3-(2-acetoxybutylamino)benzoxazolin-
one, m.p. 76-5—178° (53%). 2,3-Dimethylbuta-
1,3-diene and 2,5-dimethylhexa-2,4-diene similarly
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gave the corresponding aziridines (VII) (42%), m.p
38—38° and (VIII) (24%), m.p. 92—95° and
isoprene gave a mixture of the two possible
aziridines, 1,2-Addition of (II) and of ethoxy-
carbonylnitrene? to buta-1,3-diene contrasts with
the claim of 1,4-addition of nitrene itself to
butadiene.?

No trapping by olefins of the formally similar
nitrene (IX), generated by lead tetra-acetate
oxidation of N-amino-oxindole, was detected in
identical conditions. Ring expansion® to 3-
cinnolinol (609, ) supervenes, possibly because of the
greater susceptibility of the carbonyl group to
intramolecular attack by the nitrene in its dipolar
form.
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9 These vinylaziridines are very sensitive to acid and rapidly decompose on silica; the particularly rapid solvolysis of

(VIH) accounts for the low yield of isolated product.
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