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Preparation of Oxaziranes by Irradiation of 
Nitrones 

Sir: 
In  pre\ ious work, a-(p-dimethylaniinopheiiy1)- 

N-phenylnitrone (I) had been prepared and found 
to  be very photosensitive in solution. When irradi- 
ated in absolute ethanol, N-(p-dimethylamino- 
pheny1)formanilide was obtained in good yield 
(m.p. 74-75'; A,,, 268 mp, emax 21,800 in ethanol. 
Found: C', 75.06; H, 6.58; N, 11.60; mol. wt. 232). 
When a -  (p-dimethylaminophenyl) -N- (m-nitro- 
pheny1)nitrone (11) is irradiated in benzene to com- 
plete disappcarance of the nitrone spectrum, i t  mill 
reform nitrone to the cxtent of 60% after 24 hr. in 
the dark :tt room temperature. 9 hydrolytic reac- 
tion lending to 4-dirnethylnminobenzaldehyde ac- 
counts for the remainder. 

violet spectrum, 937, active oxygen ;3,5 Va, ultra- 
violet spectrum, almost quaiititative isomerization 
to the nitrone V, 90% active oxygen. 

O- ,-, 
I 11" /"\ CHsCOaH 

RCH=N+R' ---+ RCH-NR' - RCH=NR' 

Although the oxaziraiie (Ia), as well as other 2,3- 
diaryloxaziranes, could not be synthesized by the 
oxidation of the imine, the properties and reactions 
of the products of the irradiation of several hT,a- 
diarylnitrones are consistent with the oxazirane 
structure. The irradiation product of a-(p-nitro- 
phenyl)-ilr-phenylnitrone rapidly rearranged to 4- 
nitrobenzanilide. This anilide also was formed in 
the oxidation of p-nitrobenzylideneaniline with 
peracetic acid, presumably the oxazirane being 
formed first. Ar,a-Diphenylnitrone oil irradiation 
gave a product which rearranged, dppending on 

T,1BLE I 
OX.4ZIRANES PROM T H E  IRRa4DIATION OF NITHONES 

I1 
Nitrone, Solvent, 

Ib ' ME. M1. 
h a d .  Oxazirane, 
Time 91, Yield 

p-NOZCbH4 1:t 111, 10 CHZCN, 70 1 hr.a IIIa, 3sb 
IVa, 4ob p-NO2COH4 t-Bu IV, 10 EtOH, 70 25 m h n  

CeHs t-BI1 I-> 10 CHSCN, 50 2 hr.c Val 9jd 

a Betweer two R6P2 photospots, 20 in. apart; solution thickness, 8 mm. Isolated. In  quartz flask, 14 in. above a 
From active ovygen content and reconversion to nitrone. Hanovin nicrcury itrc lnmp, typo 16200; solution thickness, 2 cm. 

Recently the oxazirane structure has been sug- 
gested as :he first product of the irradiation of ni- 
t r o n e ~ . ~ ~ ~  Since Enimons4 has reported that certain 
oxaziranes can, by peracetic acid oxidation, be pre- 
pared from imines, it is now possible to show that 
the products of the irradiation of some of the cor- 
responding nitrones (Table I) are the same oxazi- 
ranes. 

To establish the oxaziraiie structure for 1112, IVa, 
and TTa, comparison was made in each case with the 
oxazirane obtained by oxidat,ion of the correspond- 
ing imine.< The properties used for identification of 
each are as follows: IIIa, ultraviolet and infrared 
(in CCl,) spectra; IVa, ni.p. 58-60', mixture m.p. 
59.5-61.5' with oxazirane of m.p. 61-62', ultra- 
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conditions, to give either benzanilide or N, N-di- 
phenylforniamide. These reactions together with 
the return of the irradiation product of nitrone I1 
to the iiitrone are analogous to  the reactions of the 
oxaziraiies described by Eminons. 

Thus, i t  seems evident that the initial product 
in the irradiation of nitroiies is an oxazirane. 
Since, as is clear from the reversion, the oxaziraiie 
is, in general, a t  a higher energy level than the ni- 
t,rone, this photrochemical reaction constitutes a 
conversion and storage of electromagnetic energy 
as chemical energy. Further details and discussion 
mill appear in a forthcoming publication. 

DEPARTMENT O F  CHEMISTRY 

B E R K E L E Y  4, c.4LI.F. c.4LVIN 
UNIVERSITY O F  C.4LIFORSIA J S SPLITTER 

Received January 31, 1958 

( 5 )  S. Sigyia, Q7rcintitatiz~e Organic Snalysis via Functional 
Groups, John Wiley and Sons, Inc., New York, N. Y., 1949, 
p. 100. 


