Tetrahedron Letters No.10, pp. 575-577, 1965. Pergamon Press Ltd,
Printed in Great Britain,

N.M.R. SPECTRA OF N-NITROSOAMINES AND CARBONIUM IONS
James G. Traynham and Meiling T. Yang
Coates Chemical Laboratories, Louisiana State University

Baton Rouge, Louisiana 70803

(Received 21 December 1964)

A recent problem of product identification (1) led us to obtain n.m.r.
data for some model N-nitrosoamines, but certain features of the data prompted
an extension of the scope of our inquiry. Coincident with our collection of
data, an excellent paper analyzing n.m.r. data for several acyclic N-nitroso-
amines appeared (2). The juxtaposition of that paper (2) and another on acyl
cations (3) leads us to call attention at this time to a potentially useful
correlation that has not, to our knowledge, been pointed out before and is
responsible in part for our extended interest in N-nitrosoamines.

The chemical shifts of hydrogen in carbonium ions (4), particularly acyl
cations (3), and in N-nitrosoamines (2) are nearly the same. Some examples
are quoted here; numbers beneath the formulas refer to chemical shifts of the

hydrogens indicated, in p.p.m. downfield from tetramethylsilane (TMS).
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<:H3-C§2-E=o cna-cgz-ﬁ-cns cna-cgz-g(c_}_la)e
4.06 (3) 115 (2) 4,90 (5)  4.50 (5)
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(CHa ) 5CH-C=0 (CHa) 2CH-N-CHg
4,23 (3) L.85 (2)
%33 (6)

Although t:he evidence for the existence of carbon cations is now compel-
ling (3-6), the experimental conditions for studying them are not convenient
(oleum, SbFs or SO solvent) and sometimes promote extensive rearrangement.
N-nitrosoamines are easily prepared from secondary amines without danger of
skeletal rearrangements, and n.m.r. studies in a variety of solvents can be
made (2). With the electron-deficient atom being trigonal in both species,
N-nitrosoamines may serve as useful models for n.m.r. studies of carbonium
ions under conditions or with structures not suitable for the carbonium ions
themselves, Al.though hyperconjugation may be important for carbonium ions,
expectations o such contributions in N-nitrosoamines are not reasonable.
Larger hyperconjugative contributions from CHg than from CHp and CH may account
for the opposit:e relative positions of the chemical shifts of CHz on one hand
and CHp and CH on the other in acyl cations and N-nitrosoamines.

We have included in our study (7) some cyclic compounds for which n.m.r.
data have not been reported. Adjacent CH, hydrogens in N-nitrosomorpholine (8)
are detected at: L.20 (trans (2)) and 3.67 (cis (2)) p.p.m., those in N-nitroso-

3-azabicyc10[5.2.£ﬂnonane (9) at 4.43 (trans (2)) and 3.82 (cis (2)) p.p.m.

downfield from TMS (benzene solvent). These last signals are farther downfield

than those reported for any other all-aliphatic N-nitrosoamine (2), suggesting
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that the bicyclononane framework particularly favors contributions from the
+
dipolar structure >N=N\O-. We might expect similar influence on carbonium ion

formation and predict rapid ionization of 5-substituted-bicyclo[ 5.2.2] nonanes.
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