
TETRAHEDRON 

Tetrahedron Letters 39 (1998) 4275~.276 LETTERS 
Pergamon 

Compet i t ion  in the Sodium Iodide Catalysed Isomerisat ion 
of  Some Aziridines 

N~ji Besbes 

Laboratoire de Chimie Organique, D6partement de Chirnie Industrielle, 
Institut Sup6rieur d'Enseignements Technologiques de Ksar H~llal, 

B.P. 5070, Ksar H611al, Tunisie 

Received 25 February 1998; accepted 5 April 1998 

Abstract : N-Acyl-2,2-dimethylaziridines have been shown to be isomerised by sodium iodide into 
three isomers. The yield of these isomers appears to depend on the electronic effect of the acyl group. 
© 1998 Published by Elsevier Science Ltd. All rights reserved. 

Heine has shown that N-p-nitrobenzoyl-2,2-dimethylaziridine la  is isomerised into oxaline 2a by the 

action of sodium iodide, the iodide anion attacking the C-3 carbon, and cyclisation completing the reaction. 1 
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We have now studied the effect of the replacement of the p-nitrobenzoyl group in la  by the benzoyl 

( lb) ,  the p-methoxybenzoyl (lc), and the cinnamoyl groups (ld),  and we obtained, under a variety of 

conditions, mixtures of the three isomers 2b-d, 3b-d and 4b-d (Scheme). The unexpected major products 

3 and 4 were derived by ring opening on the C-2 side. For the aziridines l b - d  used in the present 

investigation, it may be argued that the acyl group increased the conjugation between the aromatic and the 

carbonyl groups, thus favouring the coordination bonding between the oxygen atom and the sodium cation ; 

this would loosen the C-2--N bond, facilitating an efficient iodide anion attack of the tertiary carbon. The 

iodoamidate formed would give, on the one hand the allylic amide 3, by abstraction of the hydrogen atom of a 

methyl group, and on the other hand, the oxazoline 4 by cyclisation on the C-2 carbon (Table). We also 

treated compounds 2b, 3b, and 4b with sodium iodide and recovered only the starting material. Each product 

results therefore from a direct isomerization of the asiridine 1 by the iodide anion. 
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Table : Isomerisation of N-Acyl-2,2-dimethTlaziridines 1 by NaI 

Aziridines Method Yield of isomers (%) 

2 3 4 

A 40 40 20 

lb  : R=Ph B 15 60 25 

C 23 54 23 

A* 33 40 27 

l c  : R = p M e O P h -  B 32 36 32 

C 24 43 33 

A 29 29 42 

l d  : R = P h - C H = C H -  B* 60 20 20 

C* 40 32 28 
A : 2 mmol of aziridines 1 and 7.1 equ. Nal (with lower concentrations, some lb is recovered), 56 °C, 19 h (shorter times 
give incomplete reactions), acetone (with other solvents, the reaction is not complete in the same conditions : recovered lb in 
MeCN 83 %, in DMSO 61%, in THF : 38 %, in acetone : 0 %). 
B : 2 mmol of aziridiens 1 and 7.1 equ. NaI, 56 °C, 19h, butanone. 
C : 2 mmol of aziridines 1 and 1.1 equ. NaI, 80 °C, 3.30 h, butanone. 
* 30 % of starting material recovered. The identification of products 2, 3 and 4 was achieved by HNMR comparison with 
authentic samples prepared by published procedures. 2 

A radical mechan i sm 3 appears excluded to explain the cleavage of  the C - 2 - - N  bond as we did not 

obtain any pyrrolidone (radical cyclisation of l d  by sodium naphthalenide) and the iodide anion was reduced 

at a potential 0.5 V lower than the reduction potential of aziridine l d  (-2.2 V). 

The cleavage of the C - 2 - - N  bond by the iodide anion was also reported when isomerising N-benzoyl- 

2-carbethoxyisopropyl  aziridine and N-benzoyl-2-ethyl  aziridine. 4 S tamm has also invoked coordinat ion 

bonding to explain the ethanolysis of the aziridines 1 in the presence of sodium perchlorate. 5 

From these results, we can conclude that the electronic effect was dominant. 

References : 
1 Heine, H.W. ; Fetter, M. E. ; J. Amer. Chem. Soc., 1959, 81, 2202 - 2204. 
2 Allen P. ; Ginos,  J. ;, J. org. Chem., 1963, 28, 2759-2764 ; Fanta, P. E. ; Deutsch,  A. S. ; ibid., 

1985, 23, 72 - 75 ; Heine, H. W.; Angew. Chem. Intern. Ed. English, 1962, 1 , 5 2 8  - 536. 
3 a) Bentz,  G. ; Besbes,  N. ; Laurent, A. ; Stamm, H. ; Tetrahedron Lett., 1987, 28, 2511 - 2512. b) 

Archier-Jay,  D. ; Besbes,  N.; Laurent, A. ; Laurent, E. ; Stamm, H. ; Tardivel, R. Tetrahedron Lett., 
1989, 30, 2271 - 2272. c) Archier-Jay,  D. ; Besbes N. ; Laurent,  A. ; Laurent,  E. ; Lesniack,  S. ; 
Tardivel,  R. ; Bull Soc. Chim. Fr., 1989, 4, 537 - 543. 

4 a) Attia, M. A., Dr. Ing. thesis, Clermont-Ferrand II University,  France, 1988, N ° 112 ; b) Johnson,  
D. E., ; Quacchia,  R. H. ; Dimilo, A. I. ; Ind. Eng. Chem. Prod. Res. Developp., 1967, 6, 277 - 281. 

5 Buchholz ,  B. ; Stamm, H. ; Isr.J. Chem., 1988, 27,  17-23. 


