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Comparisons of the pyramidal inversion barrier? with changes in substituent have
recently been made for amines and arsines relative to phosphines3 as shown in Figure 1. The
slope of the correlation line was used as a measure of the sensitivity of the inverting center
to substituent effects.3 From data in the literature for aziridines,* in which the nitrogen
atom is subjected to the barrier raising constraints of the three membered ring, a similar
correlation line shows a much greater sensitivity to substituent than for the amines (Figure 1)
and approximately the same sensitivity to substituent as for the phosphines. However, the
aziridine inversion barriers are v17 kcal/mol less than for the phosphines,

The nitrogen inversion barriers of 2-methyl-3,3-disubstituted oxaziridinesS are

v14 kcal/mol greater than those of l-methyl-2,2-

dimethylaziridines" due to the barrier raising
40

effect of the electronegative oxygen atom in the

30 ring. No inversion data have been available for

other kinds of substituents on the nitrogen atom
20 in oxaziridines primarily because many of these

oxaziridines undergo other thermal reactions.

Pyramidol inversion barrier (kcal/mol)

10 Until this time the known 2-aryloxaziridines
were thermally too unstable to observe for
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-Ph  “Ch . e .
diphenyl-3-methyloxaziridine in predominantl
Substituents (CH ), P~ pheny 4 n P y
the cis form and have observed its equilibration
Fig. 1. Correlation lines: ----- » as deter- to 70% trans:30% cis-oxaziridine before rear-
mined in Ref. 3; , determined from _— h—
data in Ref. 4 and this work (see text). rangement reactions occurred.’
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The nmr spectrum of nitrone lﬁ in’carbon tetrachloride showed a single methyl reso-
nance at t 7.47 (3H,s) and aromatic proton resonances at t 2.95 (l0H,m), indicative of a single
isomer, the cis-nitrone I.1% A solution of 50 mg of I in 100 ml methylene chloride was
irradiated for 4 minutes in a Pyrex immersion apparatus equipped with a 450 watt Hanovia medium

CH3CN
uvpax end absorp

pressure mercury lamp. Removal of the solvent in vacuo afforded an oil, II:
tion at 230 nm (e 9400). Its ir showed no carbonyl or imine bands and iodbmetric titration gave
a 90% active oxygen content. Reflux of II in acetonitrile for 24 hours resulted in a 2:1
mixture of N-methylbenzanilide and acetyldiphenylamine. These properties were consistent with
the structure of 2,3-diphenyl-3-methyloxaziridine for II.

An nmr spectrum of II in carbon tetrachloride taken as soon as possible after prep-
aration showed two methyl resonances at t 8.08 and t 8.46 in a ratio of about 80%:20%.!3 Peak
integration also showed the expected 10:3 ratio between aromatic and methyl hydrogens.

On standing at room temperature, the t 8.08 resonance slowly decreased while the t

8.46 resonance increased until an equilibrium ratio of 30%:70% was obtained. The ir, uv, and

T T active oxygen measurements remained unchanged .

during the isomerization. Oxaziridines prepared

Eg=23.211.0 keal/mol
L ASF=-313 ey

by the irradiation of the corresponding nitromnes
¢ have been shown to have the same stereochemistry
as the nitrone.l! Therefore, the t 8.08 reso-

nance in the oxaziridine was assigned to cis-

tog k
n
T
|

oxaziridine II and the t 8.46 resonance to trans-
oxaziridine II. This assignment is consistent

with the more stable oxaziridine being the trans-

| | oxaziridine.l"
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The first order rate constants for the
isomerization (inversion) of cis-II to trans-II
Fig. 2. Arrhenius plot for the inversion 15
of ¢is-II to trans-II in cc14, were determined at several temperatures. In

Figure 2 is shown an Arrhenius plot from which



No, 42 4109

E

a

=23.2 ¢ 1 kcal/mol’ and AS+ = -3 £ 3 eu were calculated. The AS# values for other pyramidal

. 2 4
inversions have been found to be relatively small > and valid comparisons have been shown with

AH+ values when the same value of AS# was used for a series of the same type of compounds.l®

When AS% = 0, which is a reasonable assumption for pyramidal inversions, AH# = AG+.

The AG* of 23.4 kcal/mol for the inversion of oxaziridine II was calculated from the

rate constants using the Eyring equation. From this value of AG* and the AG+ values for 2-

methyl-3,3-disubstituted-oxaziridines reported previously,5 an approximate correlation line was

drawn for the oxaziridines as shown in Figure 1. A comparison of the slopes shows that the

oxaziridines have a greater sensitivity to substituent than the aziridines, which in turn have a

greater sensitivity than the amines.
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