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Aziridines are known to undergo diff-rent modes of ring-opening reactions, 

under photochemical conditions, depending on the nature of the substituents 

present in the aziridine ring. Huisgen and coworkers, 1 for example, have shown 

that a prominent mode of ring-opening of aziridines is through a symmetry 

allowed [w2s + 02sl type of disrotatory cleavage leading to azomethine ylides 

as intermediates (path "a", Scheme 1). The cis-trans isomerization of several 

aziridine derivatives and the cycloaddition reactions of aziridines with dif- 

ferent dipolarophiles have been rationalized in terms of such a ring-opening 

process. 1 A similar ring-opening reaction has been postulated in the photo- 

chemical transformation of triphenylaziridine (1) in different, polar, protic - 

solvents like alcohols to give a variety of products.;) 

It has been reported that aroyl substituted aziridines undergo a different 

mode of ring-opening reaction. The photolysis of trans-1-cyclohexyl-2-phenyl- 

3-benzoylaziridine (2) in 95% ethanol, for example, gave a mixture of products 

consisting of trans- and cis-benzalacetophenone (zc and zd) and N-cyclohexyl- 

hydroxylamine (ze). The same photolysis, when carried out in pentane solution 

and using a Pyrex filter gave a mixture of products consisting of N-1(2-ben- 

zoyl-l-phenylethyl)cyclohexanimine (zh), cyclohexanone and trans- and cis- 

benzalacetophenone (ic and Id). The formation of these products have been 

rationalized in terms of a C-N bond fission of the aziridine ring and proceed- 

ing through either path "b" or path "c' as shown in Scheme 1. The photolysis 

of cis-1-cyclohexyl-2-phenyl-3-benzoylaziridine (3) in aqueous ethanol, on 
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the other hand, gave a mixture of N-cyclohexylbenzalimine and acetophenone along 

with a number of minor products. 3 
The formation of these products have been 

rationalized in terms of a C-C cleavage of the aziridine ring, initiated by 

diradical intermediates , generated under photochemical conditions. Similar obser- 

vations have been made in the photolysis of other aziridine derivatives. 
4 

The object of the present investigation has been to examine the photooxy- 

genation of a few substituted aziridines with a view to studying the nature of 

the products formed in these reactions. The aziridines that we have examined 

include, 1,2,3_triphenylaziridine (IL), trans- and cis-l-cyclohexyl-2-phenyl- 

3-benzoylaziridines (2 and J), trans-2-phenyl-3-benzoylaziridine (i), trans- 

and cis-l-cyclohexyl-2,3_dibenzoylaziridines (5 and s), and trans-l-benzyl-2,3- 

dibensoylaziridine ('7). The oxygenation reactions were carried out by irradia- 

tion5 of a benzene solution (175 ml) of the aziridine containing a small quantity 

of Rose Bengal solution (15 ml)in either methanol or acetone. Oxygen gas was 

bubbled through the solution and irradiations were carried out till all the 

starting material in each case disappeared, as evidenced by tic tests. The 

results of our studies are summarized in Table 1. 

Table 1: Photooxygenation Products of Aziridines 

Starting 
Aziridine Solvent 

Time 
(hr) 

Products 

1 Benzene + acetone 2 - C6H5C02H (41%); C6H5CONHC6H5 (40%) 

2 Benzene + acetone - l/2 C6H5C02H (29%); C6H5CONHC6Hll (9%); 

C6H5CONH2 (16%) 

2 Benzene + methanol - 1/2 C6R5C02H (43%); C6H5CONHC6Hll (7%); 

C6H5CONH2 (10%) 

3 Benzene + methanol 3/4 C6R5CO2H (56%); C6H5CONHC6H11 (8%) 

C6H5CONH2 (10%) 

4 Benzene + acetone - 13 C6H5C02H (54%); C6H5CONH2 (29%) 

5 Benzene + acetone l/2 C6H5CO2R (77%) 

6 Benzene + methanol 3/4 C6R5C02H (63%) 

7 Benzene + methanol 1 C6R5CO2R (70%) 



4136 No. 47 

Examination of Table 1 reveals that the photooxygenation of A, for example, 

leads to a mixture of products consisting of benzoic acid (41%) and benzanilide 

(40%). The formation of these products can be rationalized in terms of the 

reaction pathway 'a" shown in Scheme 1. In this scheme, we assume that the 

azomethine ylide 8, formed from L undergoes addition reaction with singlet 

oxygen to give the cyclic product 2, which subsequently gives rise to the 

diradical intermediate 11 -* Further reorganization of 11 will lead to benzoic - 

acid and benzanilide. Similar cycloadditions of singlet oxygen with l,+dipolar 

substrates like diazomethane 6 and nitrones 7 are reported in the literature. 

It is interesting to note that the irradiations of both the trans- and cis- 

aziridines 2 and 1, respectively gave the same mixture of products consisting 

of benzoic acid, N-cyclohexylbenzamide and benzamide. Further, it has been 

observed that the irradiation of 1 in presence of either acetone or methanol 

gave the same mixture of products, indicating thereby that the solvent effects 

are not very appreciable in these cases. The formation of benzamide in these 

reactions may be attributed to further fragmentation of N-cyclohexylbenzamide, 

under the photolytic conditions. The photolysis of 2, on the other hand, gave 

only a mixture of benzoic acid and benzamide as expected. Similarly, the photo- 

oxygenation of the dibenzoylaziridines, 5, 5 and I,.gave in each case benzoic 

acid as the major product. The results of our studies indicate that both aryl 

and aroyl substituted aziridines undergo photooxygenation reactions and that the 

initial ring-opening in all these cases appear to be through path 'la" and not 

through either path "b" or 'c', as shown in Scheme 1. 
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