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This work provides a proof of pyramidal configuration of nitrogen in N-acyl- 

diaziridines I-IX and N-acyloxaziridine X (see Table 1)(2). In respect to the 

NMR time scale the inversion of this configuration is fairly slow. The data pre- 

sented here are in agreement with an earlier observation (3) that the amide con- 

jugation diminishes when nitrogen is incorporated into a three-membered ring. 

In the case of I-acyl-2-alkyl-3,3-dimethyldiaziridines the presence of con- 

figurationally more stable alkyl-substituted nitrogen prevents the NMR-monito- 

ring of the stereochemistry at the amide nitrogen by bringing about the non-eq- 

uivalence of geminal methyl groups whatever the configuration of the amide nit- 

rogen(4). This obstacle could be avoided in the case of monoacyldiaziridines I, 

II and III as well as the vinylog of the latter (IV) by rapid exchange between 

NH and CD3COOD (8,,,, 8-9ppm). Such an exchange is equivalent to the effec- 

tive flattening of configuration at this centre and thus facilitates the deter- 

mination of stereochemistry at the amide nitrogen. The pyramidal configuration 

of the latter becomes less stable in II and III in comparison with I; this must 

be due to the weakening of the competitive conjugation between the substituent 

and the carbonyl group and, consequently, to the strengthening of the amide 

conjugation with the ring nitrogen. A similar effect was observed earlier for 

some aziridine analogs(5). A slow inversion at the substituted nitrogen can 

also be observed in the case of vinylog IV (upon rapid exchange between NH and 

CD3COOD), while this was not possible for the aziridine analogs (6). The perame- 

ters of inversion for III and its viqlog IV differ but slightly (7). 

Competitive amide conjugation with a substituent at the cerboml group is 
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II 

III 

IV 
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VI 

VII 

VIII 

IX 

X 

Compound 

arONHCH(Me)Ph(S) ccl4 

TABLE 1 

Solvent 

CH2C12 

CD3COOD 

CDC13 

CD3COOD 

ccl4 

CD3COOD 

CDCl3 

CD3COOD 

CD30D 

CDC13 

CDC13 

CDC13 

CDCl3 

The signal 
monitored 

Me2C 

Ai* d) 

in cps 

9.8 

Me2C 8.8 

Me2C 10.4 

Me2C 14.0 

Me2C 16.0 

Me2C 7.7 

Me2C 11.0 

MeCH 4.2 

YeCH 2.4 

Ph 1.9 

TcoC 

+2 

-6 

-34 

-32 

+13 

-14 

-17 

+33 

+74 

+70 

No* 48 

AG 
9 

kC 

--+ mo e 

14.3 

14.0 

12.4 

11.3 

15.3 

13.6 

13.3 

16.6 

19.3 

19.3 

a) In DC1 at -4OOC the ratio trans/cis is 4/3. b) For rotation about CO-NMe 
bond 4 $ =5?5cps, Tc +46% and AG*l7.lkcaI/moIe. c) The ratio of diastereomer g 
is l:l.O5 at +20° and 1:1.25 at -2OO. d)The values derived from the temoerature 
dependence of AT by extrapolation to the coalescence temperature. ^ 

palpably revealed in compound II where the rotation about the CO-NMe2 bond is 

more restricted than the inversion at the acylated nitrogen (see Table I). In 

the absence of CD3COOD the NMH spectrum II at -50°C (see Fig.1) corresponds to 

the mixture of cis- and trans-isomers in a ratio close to 3/4. In this case the 

cis-form ia stabilized by the hydrogen bonding between NH and carbonyl group 

(5-membered ring). The addition of acid transformsthe low-temperature spectrum 

of II into one corresponding to an apparently individual compound with a virtu- 

ally flat NH-centre (as the resalt of rapid exchange with CD3COOD) and with a 

pyramid81 acylated nitrogen. 

In the case of the unsymmetrical 1,2_diacyldiaziridines V-VII the coalescen- 
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ce of signals belonging to the non-equivalent methyl groups in ring was used to 

estimate the inversion barrier for the slower inverting nitrogen (see Table 1). 

In symmetrical 1,2-diacyl-3,3-dimet&ldiaziridines it is possible to monitor 

:$he configurational changes at both nitrogens if the acyl substituents contain 

additional asymmetrical centres with established configuration. If the amide 

nitrogens are pyramidal, two diastereomers should be observed in such situation. 

The spectrum of compound VIII shows it to be actually the case since it dis- 

plays two sets of signals belonging to two energetically non-equivalent diaste- 

reomers (see Table 1 and Fig 2) (8) . 

The spectrum of the monocarbamoyl derivative IX also reveals the presence of 

two diastereomers (see Fig 31t8). However, in this case the parameters of inver- 

sion could not be determined since compound IX decomposes in presemeof CD3COOD, 

while in CD30D the exchange at NH is slower than the inversion at the acylated 

nitrogen. The signal of the CH-proton appears as a superposition of a quartet 

with a quintiplet due to the partial substution of NH-proton by deuterium, 

while the signals of methyl groups remain unalteredSeven at +50°C. 

The parameters of inversion at the amide nitrogen in N-acyloxaziridine X can 

be estimated from the coalescence of signals belonging to the MeCH and phenyl 
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protons in the diastereomers with asymmetrical amide nitrogen. On recrystalli- 

zation from hexane the content of one of diastereomers in the mixture is some- 

what increased. The ratio thus obtained is not altered when the crystalline ma- 

terial is stored at 20°C for 24 hrs. 

As can be seen from this evidence, the pyramidal stability of the amide nit- 

rogen increases on passage from N-acyldiaziridines to NJ-acyloxaziridines in ac- 

cordance with the changes in the values of inversion barriers of nitrogen in 

the oorresponding amines( 
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