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It has been reported that the cyqloadditlon proceeded in the reaction of the 

heterocumulene with the three-membered heterocyclic compound comprising one 

hetero atom (l-3). On the other hand, there is no information regarding a reac- 

tion between a heterocumulene and a three-membered heterocyclic compound compris- 

ing two hetero atoms. 

The object of this paper was to clarify the structure of the product and the 

mechanism in the reaction of diphenylketene with oxazirane. 

It was found that N-substituted tetraphenylsuccinimide was obtained in the 

reaction. 

Ph 
0 

R 
>=c=O + N-R" 

Ph2 

Ph R' 
RR'CO 

Ph2 

Reaction conditions and results were shown in Table I. 

TABLE I 

oxaoirane reaction 
No. 

reaction 
R R' R" temp. *C 

yield of m.p. 
time hr. imide $ l C 

1 Ph H CH3 60 0.5 26 131-131.5 I 

2 Ph H n-CW1g 60 0.5 50 125-126 II 

3 Ph H C-&$ill 80 1.0 30 208 III 

4 Ph CH3 n-C@9 60 0.5 88 125-126 I 

5 C2H5 CH3 n-C4Hg 60 0.5 38 125-126 I 
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Oxazirane was added into benzene solution of dlphenylketene with stirring at 

such a rate that the temperature did not rise above 60-83°C. Ketone or aldehyde, 

which was identified by IR and GLC, was removed by the distillation, and the 

product (N-substituted tetraphenyl succlnimide) was isolated by column chromato- 

graphy (A1203-benzene). 

In the reaction in which the leaving group from oxazlrane is aldehyde or 

dialkylketone yields of imide were not so high (No. 1,2,3,5). On the contrary the 

yield was relatively high in the reaction in which the leaving group was aryl- 

ketone (No. 4). xny effect of C-substituent of oxazlrane ring was not observed 

for the structure of the main product. The structures of N-substituted tetra- 

phenyl succinlmldes were confirmed by IR, nmr, maas epectrometry and the elemental 

analysis. 

For N-n-butyl tetraphenyl succinimlde (II), following data were obtained. 

IR : 1670 and 1740 cm-l (CFO) 

nmr : 2.8d Ph- ), 6.9=( CH2-B ), 8.8,( -C2H4- ), 9.3,( -CH3 ) 

mass spectrum : m/e 459 ( parent ion ), m/e 402 (;;;ci)+, m/e 332 ( Ph2C-Oh2 )+ 

( The calculated molecular weight of II is 459 ). 

For another products ( I, III ) similar agreements were obtained. Results of 

elemental analysis of I, II and III were shown in Table II. 

TABLE II 

found 
c $ H % N $ 

calculated 
CT H 'j% N $ 

I 83.39 5.31 3.33 83.43 5.55 3.36 

II 83.63 6.38 3.04 83.63 6.36 3.05 

III 84.58 6.29 2.85 84.09 6.43 2.88 

It is reasonable to consider the reaction mechanism as follows. The lone 

pair electron of nitrogen of oxazirane attacks the center carbon of ketene group, 

d-lactam (IV) is formed by the release of aldehyde or ketone, &lactam reacts 

Immediately with ketene, and then succinimide derivative is obtained. 

d-La&am cannot be isolated because of the unstability. 
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Oxaziranes were prepared 

ponding lmlne with perbenzoic 

lodometry ( Table III ). 

No. R R R" 

1 Ph H CHz / 

(IV) 

by Emmons's method ( 4 ), an oxidation of corres- 

acid, and active oxygen was determined by the 

TABLE III 

b.p. 
'C/mmHg 

74-76/9 

ylZ1a 
active 

10 oxygen $ 

60 70 

2 Dh H n-W-$ 90/1.5 72 94 

3 Ph H c-C4Hll go/o.2 50 90 

4 Ph OH3 n-C,!+Hg 60/0.4 61 84 

5 C2H5 CH3 n-CqHg 76/60 74 
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