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DISCLAIMER 
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It was noted previously that 3-(p-dimethy1amino)-2-pheny10xazi-

ridine (I) and 3-(p-dimethylamino)-2-(m-nitropheny1)oxaziridine were 
, 1 

photosensitive. Further study on the irradiation,(in a variety of 

solvents under nitrogen) of (I), 2,3-diphenY10xaziridine (II), and 
. 2 ' 

3-(p-nitropheny1)-2-phenyloxaziridine (III) indicates the major photo-

reaction to be cleavage to the aldehyde and an intermediate which forms 

.@-e-@ hv 
> 

+ +: 

" 

. : aniline and azobenzene. There is also formed in the photolysis varying 

The following table gives the 
, . 3 

amounts of the corresponding anilide. 
. I 

yields in. three different solvents~ 

" 

_1 , __ ~ 
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---.- ..... ~- .. --
-2- UCRL-17823 

TABLE I 

Products from the Irradiation of Oxaziridinesa .... 

% Yield • 

Oxaziridine Solvent Aldehyde . Aniline Azobenzene Anilide 
\ 

I CH3COCH3 54 15 15 12 

I C6H5 45 7 15 32 

I (C2H5) 2NH . 18 . 50 16 

II CH3COCH3 50 15 3 7 

II C6H5 55 15 7 25. 

II (C2H5)2NH 40 35 3 13 

III .CH3COCH3 75 16 17 7 

III C6~5 75 4 8 8 

ITr (C2H5)2NH 40 45 2 2 

a) Irradiations were carried out under nitrogen in a water-cooled 

quartz jacket around a 450 watt Hanovia Type L mercury vapor lamp. 

Concentrations were 1 x 10-3 M in starting nitrone. 
I 

II was irradia-

ted for 3-1/2 min., III for 4 min. I was irradiated with a pyrex 

filter for 6-1/2 min. Products were separated on an Aerograph A-90-P 

preparative gas chromatograph with a 10 ft. x 1/4in. column of 4.8% 

SE30 on Aeropak. Product analysis was by GLC retention times on 

an F & M Research Chromatograph 5750 with a 6 ft. x 1/8 in. column 

of 10% SE30 on Chrome W,ultraviolet absorption spectroscopy on a 

Cary 14 Spectrophotometer, .and mass spectroscopy on a Consolidated 

Electrpdynamics Type 2l-l03C Mass Spectrograph. The .yields of anilide 

were' corrected for anilide resulting from a small amount of unirradia-

ted oxaziridine. 
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'Phenylazide'on irradiation in hydrocarbon solvents forms aniline 

. 4 
and azobenzene in small amounts from the intermediate phenylnitrene. 

By analogy the intermediate in the oxaziridine irradiation may be phenyl­

nitrene. 5 Recently, oxiranes.have been reported to undergo photofrag­

mentation to the aldehyde or ketone and the substitued carbene. 6 

Oxaziridine photolysis was done in diethylamine with the intention 

7 of trapping the intermediate phenylnitrene. However, only.a trace of 

2-diethylamino-3H-azepine was detected by gas-liquid chromatography, al-

though the yield of aniline was greatly increased. When phenylazide 

was irradiated in diethylamine in the presence.of approximately equal 

molar amounts of p-dimethylaminobenzaldehyde, just a small amount of 

the azepine ( > 7%) was found but a high yield (.> 80%)of aniline was 

produced~ Since all three of our oxaziridines would' yield an aldehyde 

alone with the nitrene. on photofragmentation wecan.understand the 

. suppression of azepine formation in terms of the competitive reduction 

of the nitrene to aniline either directly by the aldehyde or catalyti-

cally influenced by, it. Since the diethylamine solvent normally promote's 

the'formation of azepine which. is almost complete suppressed ,by the exter-

nal presence of aldehyde, we suggest that the azacyclopropene may be in 

equilibrium with the nitrene. 

·1 
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azobenzene 
; 

' ... 

, . 

photo-
) 

fraginen­
tation 

cou ling 

;';;\ .. n ·.\.S'i.tf ~HQ: 
H H' 

+ 

R@~CO 
or solvent 

aniline 

azepine 

Along with the photofragmentation reaction, there was photorearrangement 

to the corresponding anilide •. When (I) was irradiated in acetone .or.benzene 

in air, the fragmentation reaction was greatly quenched but the .photorearrange-

ment was not. When the irradiation time in'air was the same as in the nitro-

gen atmosphere, at least 30% of. the oxaziridine was un7hanged with the yield 

of anilide remaining the same as in nitrogen. This suggests .that it is the 

triplet state of the oxaziridine th.at undergoes photofragmentation and the 

.singlet state that undergoes rearrangement. 

The photolysis of oxaziridines with substituents other than phenyl in 

the 2-position is being studied. 

\ 
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