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(CMechanism and Stereochemistry)

Neither the mechanism of the Neber rearrangement, nor whether a single mechanism operates for all substrates under all conditions, is firmly
established. In this section, evidence for mechanisms that have been proposed will be presented and evaluated

Scheme 2.
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General Considerations

Whereas both oxime8 and hydrazonium42 derivatives of aldehydes give nitriles when treated with a base, the majority of suitably activated
ketoximes and the corresponding N, N, N-trimethylhydrazonium salts will undergo Neber rearrangements, provided that an o-hydrogen is available.
As noted in the preceding section, the success of the reaction is not dependent upon the configuration of the oxime derivative, and isomeric
mixtures or single isomers of unknown configurations are often employed. Activated amidoximes also react to form 3-amino-2H-azirines or their
hydrolysis products. Some failed attempts to induce Neber reactions are discussed in the Limitations and Side-Products section. Although
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O-tosyl oximes and hydrazonium iodides are the derivatives most frequently employed, ma
substrates. As expected, other sulfonates including benzenesulfonates, 43-45 2 4 6-trimetH}
are as effective as tosylates. In addition, Neber reactions involving 4-nitrobenzoates, 49 ca
trichloroacetates53
lead to the conclusion that the choice of leaving group has no predictable effect on the yield
a-amino ketal

1. NaOEtor KOEL EtOH
-
2. HC1
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54 are known. Although few direct comparisons are available (Eq. 7),4.

( Experimental Procedures ) Jump to =
& NH,OHsHCL, NaOAc VY\Q\
0 A MeOH, H0, 11,4 h NOH b
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Br
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1. MsCl, EtsN, THF, rt, 30 min

2. DBU. rt, 30 min

2-(4-Bromophenyl)-3-octyl-2H-azirine (Preparation of a 2H-Azirine from an O-Methanesulfonyl Oxime)47

Methanol (20 mL) and water (1 mL) were added to a mixture of 1-(4-bromophenyl)decan-2-one (0.631 g, 2.03 mmol), hydroxylamine hydrochloride
(0.212 g, 3.05 mmol), and sodium acetate (0.250 g, 3.05 mmol) contained in a round-bottom flask. After stirring the mixture at rt for 4 h, the solvent
was removed under vacuum. The reaction mixture was partitioned between MTBE and, sequentially, water, saturated aq NaHCO3, and brine. The
combined organic extract was dried (Na;SO,4). Concentration provided crude 1-(4-bromophenyl)decan-2-one oxime (0 635 g), which was used
directly in the next reaction.

To a solution of the crude oxime (0.635 g) in THF (35 mL) was added triethylamine (296 mg, 2.93 mmol) and methanesulfonyl chioride (332 mg,
2.93 mmol) sequentially at rt. The solution became cloudy after the addition of the methanesulfonyl chloride. After 30 min, DBU (890 mg, 5.86
mmol) was added over 1 min. After 30 min, the reaction mixture was passed through a pad of silica gel, washing with MTBE. The eluate was
concentrated under vacuum and the residue was chromatographed to give 3-(4-bromophenyl)-2-(1-octyl)-2H-azirine (437 mg, 1.42 mmol, 70%
yield from the ketone) as a colorless oil: TLC R;0.69 (petroleum ether/MTBE 4:1); IR (film) 2927, 2855, 1765, 1487, S30cm"; TH NMR (CDCl3,
400MHz) 5 0.88 (t, J = 6.8 Hz, 3H), 1.25-1.31 (m, 8H), 1.38-1.42 (m, 2H), 1.72-1.76 (m, 2H), 2.80 (t, J = 7.2 Hz, 2H), 2.82 (s, 1H), 6.92 (d,
J=84Hz, 2H), 7.39 (d, J = 8.4 Hz, 2H); 13C NMR (100 MHz, solvent not given) 3 14.2, 228, 24.5 27.1,292, 293,294 319,330,120 5, 127.2,
131.4, 140.9, 167.5; HRMS (m/z): calcd for C4gHpaNBr, 307.0936; found, 307.0943.
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( Abstract

An early investigation of the Beckmann rearrangement led Neber to discover that treatment of O-sulfonyl ketoximes with base led to the formation

of 2H-azirines. Neber's subsequent papers described in detail the full panoply of reactions, intermediates, and byproducts associated with the

reaction, including a-amino ketones formed by acidic hydrolysis of the azirines. This chapter is devoted to the base-promoted rearrangement of

oxime O-derivatives, commonly O-sulfonates, representing the original “Neber” rearrangement, and the corresponding reaction of N, N,

N-trimethylhydrazonium iodides, the “modified Neber” rearrangement, discovered by Smith. / T \
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