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Mechanistic Implications of Nuclear Polarization in the Stevens Rearrangement
of NN-Dimethyl p-Nitrobenzylamine Acetimide

By R. W. JeEmisoN and D. G. Morris*}
(Department of Chemistry, The University, Sheffield, S3 THE)

Summary The observation of dynamic nuclear polarisation
in the product of a thermal Stevens rearrangement of
the title compound leads to the proposal of a homolytic
cleavage-recombination pathway.

Two main processes have been recognised for 1,2-electro-
philic rearrangements, a concerted! Syi reaction (I) and a
non-concerted? pathway (II), which is considered to proceed
via an jon-pair intermediate. In the 1,2-rearrangement of
quaternary ammonium ylides (Stevens rearrangement),
considerations of orbital symmetry?® require that in a con-
certed process inversion of configuration occurs at the
migrating centre. Experimentally the rearrangement has
been found to proceed intramolecularly!:?0.2.4 and with
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almost complete retention.1.10.2b,42 and accordingly a tight
ion pair in which the migrating group retains chirality has
been suggested as an intermediate.
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Ficure. CIDNP effect obsevved for the benzylic protons in the
vearvangement (111) — (IV) 100 sec. after insertion of the sample into
probe. The effect was still visible after 3 min.

‘When NN-dimethyl p-nitrobenzylamine acetimide (III),?
m.p. 175—177°, is heated at 180° a 1,2-migration of the
p-nitrobenzyl group occurs with formation of l-acetyl-1-p-
nitrobenzyl-2,2-dimethylhydrazine (IV). We have ex-
amined this reaction by n.m.r. at 180° in [2H,]-nitrobenzene
(100 MHz) when reactionis complete in 10 min. Examination
of the benzylic proton region 4-50 p.p.m. downfield from
hexamethyldisiloxan revealed a pronounced chemically
induced dynamic nuclear polarizations (CIDNP) effect (sce
Figure). The benzylic protons were considered most likely
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to show CIDNP effects since the benzylic carbon is involved
in rebonding leading to product formation. The CIDNP
effect arises from nuclear spin states of free radicals being
populated by relaxations due to magnetic electron-nuclear
interactions and the corresponding n.m.r. transitions then
show emission or enhanced absorption.

The observation of this effect requires the intervention of
a paramagnetic precursor prior to product formation. Hence
it is suggested that the p-nitrobenzyl group migrates as a
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p-nitrobenzyl radical during this, 1,2-rearrangement which
proceeds by a homolytic cleavage-recombination pathway
(III) -> (V) - (IV). The mechanism of this Stevens re-
arrangement is thus shown to be similar to those suggested
for the Wittig rearrangement,? the 1,2-benzyl migration in
the rearrangement of methylbenzylphenacylsulphonium
ylides,® and the benzyne-promoted rearrangement of a
methyl group in the adduct with dimethylbenzylamine.?

(Received, August 18th, 1969; Com. 1269.)

! (a) C. R. Hauser and S. W. Kantor, J. Amer. Chem. Soc., 1951, 73, 1437; (b) J. H. Brewster and M. W. Kline, ibid., 1952, 74, 5179;
(c) E. Grovenstein, jun. and G. Wentworth, ¢bid., 1967, 89, 1852.

2 (a) U. Schollkopf and W. Fabian, Annalen, 1961, 642, 1; (b) E. F. Jenny and J. Druey, Angew. Chem. Internat. Edn., 1962, 1,
155; (c) P. T. Lansbury and V. A. Pattison, J. Org. Chem., 1962, 27, 1933; (d) E. F. Jenny and K. Schenker, Angew. Chem. Internat.
Edn., 1965, 4, 441; (e) R. K. Hill and T.-H. Chan, J. Amer. Chem. Soc., 1966, 88, 866.

3 (a) R. Hoffmann and R. B. Woodward, Accounts Chem. Res., 1968, 1, 17; (b) J. A. Berson, Accounts Chem. Res., 1968, 1, 152.

¢ (a) B. J. Millard and T. S. Stevens, j. Chem. Soc., 1963, 3397; (b) R. A. W. Johnstone and T. S. Stevens, ibid., 1955, 4487; (c) T. S.
Stevens, ibid., 1930, 2107.

3S. Wawzonek and E. Yeakey, J. Amer. Chem. Soc., 1960, 82, 5718.

8 (a) R. G. Lawler, J. Amer. Chem. Soc., 1967, 89, 5519; (b) H. R. Ward, R. G. Lawler and H. Y. Loken, :bid., 1968, 90, 7359;
(c) H. Fischer and J. Bargon, Accounis Chem. Res., 1969, 2, 110.

7 {(a) P. T. Lansbury, V. A. Pattison, J. D. Sidler, and J. B. Bieber, J. Amer. Chem. Soc., 1966, 88, 78; (b) H. Schafer, U. Schéllkopf,
and D. Walter, Tetrahedron Letters, 1968, 2809; (c) H. Felkin and A. Tambuté, ibid., 1969, 821,

8 U. Schollkopf, G. Ostermann, and J. Schossig, Tetrahedvon Letlers, 1969, 2619.

2 A. R. Lepley, J. Amer. Chem. Soc., 1969, 91, 1237,





