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NAminomethylation of 1 S,2S(+)-l-methyl-3,3-pentamethyIenediaziridine 1 by methoxymethyldiethylamine was achieved with 
apparent configuration retention. 

The stereochemistry of reactions on the nitrogen atom is a grey 
area in organic chemistry due to the fast inversion of the atom in 
normal amines. The possibility of research in this field was 
opened up following the synthesis of c o m p o ~ d s  with an 
asymmetric nitrogen atom for which the absolute configuration 
was already known.'.2 Thus, the asymmetric synthesis of 
diaziridines by reaction of d-10-camphorsulfonylketoximes 
with rimary amines is proof of the cyclization mechanism 

Y4 itself. It was shown that the Michael reaction with diaziridines 
was achieved with retention of nitrogen c~nfiguration.~.~ 
Nucleophilic substitution at nitrogen in N-chloroisoxazolidines 
and the acid-catalysed 1,2-migration of N-methoxyisoxazoli- 
dine, accompanied with chirality transfer from nitrogen to 
carbon, took place with retention of optical a c t i ~ i t ~ . ~ "  

In this work the stereochemistry of the Mannich reaction was 
studied based on a model of a configurationally-stable opti- 
cally-active amine with known absolute configuration, 1S,2S- 
(+)-l-methyl-3,3-pentamethylenediaziridine5 1. It is known 
that diaziridines can readily react with alk~xyrneth~lamines? 
therefore metho~yrneth~ldiethylamine~ was used for amino- 
methylation of 1 (Scheme 1). The reaction was carried out in the 
presence of molecular sieves for isolating the methanol absorb- 
tion. The optically active aminomethylation product 2 was 
obtained in high yield. In order to determine its absolute 
configuration the aminomethyl substituent was removed by 
treatment with nitromethane in a manner similar to the 
desoxymethylation of aziridinecarbinol with 2-nitropropane." 
The initial diaziridine 1 was isolated from solution with 
negligible loss of optical purity.? Aminomethylation of 1 has 
therefore been carried out with apparent retention of nitrogen 
chiral centre configuration. 

This unexpected result might be explained by prevention of 
attack by the aminomethylate reagent on the lone pair of the 
diaziridine nitrogen of the NH group, followed by deprotona- 
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Scheme 1 Reagents and conditions: l', [&]g = 58.7' (c 2.0 in nq7H16), i, 
three-fold excess of MeOCH2NEt2 in the presence of molecular sieves (4 
A), 22 h at 20 "C yieldof 2 73.4%, [a$ = 22.0" (c2.0 inn-C7H16), ii, abs. 
MeN02, 19 h at 20 "C after evaporat~on and sublimation at 20 "C/lmrn 
Hg, yield of 1 17.9%, [ago = 53.6" (c 1.6 in n-C7H16); in the reaction 
mixture, substance 3 was identified by NMR spectroscopy. 

This can be explained by a decrease in the inversion bamer in 
diaziridines l f in polar so~vents '~ (MeOH, MeOCH2NEt2,MeNOz), 
since in tests using solutions of 1 and 2 in n -C7H16 for 2 days at 20 "C, 
optical activity decrease was not observed. 

Table l Inversion bamers for nitrogen atom in aziridines 
Me2 CCHzNR. 

R AGi,/kcal mol- ' Ref. 

Scheme 2 Suggested mechanism of diaziridine 1 aminomethylation. 

tion of intermediate I by the action of bases present in the 
reaction media and more rapid inversion of the arninomethy- 
lated nitrogen in comparison with the methylated one in 
intermediate I1 (Scheme 2). The latter becomes obvious from 
comparison of the inversion bamers of l-substituted 2,2- 
dimethylaziridines (Table 1). 

The structures of all newly-synthesised compounds were 
confirmed by NMR and elemental analysis data.$ 
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