15N CHEMICAL SHIFTS OF 2-SUBSTITUTED AZIRIDINES
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The '°N NMR spectra of 2-substituted aziridines were studied, and a linear de-
pendence between the '*N and *®C; resonances was observed. The *°N chemical
shifts correlate with the Taft o¥* inductive constants and the Eg steric con-
stants.

The N resonance of aziridines has not been studied. Only the *°N chemical shift for
an undiluted solution of aziridine itself (& *°N 387.2 ppm) is known [1]. 1In order to in-
vestigate the factors that affect the shielding of the 15N nucleus we studied the NMR spectra
of some 2-substituted aziridines {(Table 1).

The shielding of the *®N nucleus in the aziridine ring is appreciably greater than in
other cyclic amines [1, 2]; this is explained {1] by the effect of the diamagnetic ring
currents in the aziridine ring. The *°C chemical shifts in aziridine have been similarly
interpreted [3]. The observation of a linear relationship between the *’N and *’°C reso-
nances in the spectra of 2-substituted aziridines constitutes evidence for the similarity
in the factors that affect the shielding of the *°C and **N nuclei in the aziridine ring:

8 3Cy=—438.844+2.718 ¥N; r=0.992; s=1.1.

It is apparent that the !°N resonance is 2.7 times more sensitive than the '*C reso—
nance to the effects of substituents. This may be due in part to the differences in the
lengths of the G and C—C bonds in aziridines [4]., However, a greater sensitivity of the
**N resonance to the effects of substituents has also been observed in other cyclic
amines [2].

The *°N chemical shifts correlate with the Taft ¢* inductive constants and the Eg
steric constants:

8 "N = —393:3— 15.6E,4+5.20"; r=0.945; s=2.3.

TABLE 1. '°N and '°C Chemical Shifts (ppm) of 2-Substituted
Aziridines
Com- . |Substituent 3 _15_N_0f 8 15\ of the substituent 51C,
pound aziridine
1 H —390,4 — 18,2
1 9] |CH, —3707 — 25,8
1l o], | CoH -3728 — 24,7
IV[12]D | CONH, —366,4 —9733 2,8
V[12]b | CONHNH, —367,2 —~2488 (NH), ~3245 (NHy) 25,7¢
VI{13] | CHNH, 3753 -363,6 23,44
VII[10] |CN —367.0 —1384 95,8
VII{11] |COOCH, —364.3 — 7.4
IX [9] |2.2-(CHy), —351,9 — 325

2The literature citations to the method of synthesis are
presented. bThe spectra were obtained from solutions in de-
DMSO. COther signals: 29.3 (C2) and 171.4 ppm (C=0).
dother signals: 32.5 (Ca) and 45.6 ppm (CHz). ©Other sig-
nals: 29.2 (C,), 174.5 (C=0), and 52.9 ppm (CHs).
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Consequently, the '3C chemical shifts in 2-substituted aziridines also depend both on

o* and the volume of the substituents.

EXPERIMENTAL

The *°C and *®*N NMR spectra were obtained with a WH 90/DS spectrometer under pulse

conditions with noise decoupling of the protons. The pulse durations were 5 psec for °C
and 15 usec for *°N, and the time lag between pulses was 2 usec. The substances were
studied in the form of 50% solutions in deuterochloroform, and the *3C chemical shifts
were measured relative to cyclohexane (§ 27.44 ppm) as the internal standard, whereas the
5N chemical shifts were measured relative to nitromethane as the external standard. The
accuracies in the measurements for *°C and °N were #0.06 ppm and #0.2 ppm, respectively.
The '°C chemical shifts for I-IV, VI, and IX were borrowed from [5, 6]. The Eg and o%
constants were taken from [7, 8].
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