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Although the chemistry of oximes and in particular the Beckmann
rearrangement has been studied extensively since the beginning of this
century, reactions of oximes and their mechanism are still under active

(3

investigation. Besides the normal Beckmann Rearrangement toamides,
many oximes undergo cleavage to nitriles and some other fragment. This
latter reaction, sometimes referred to as '"'second order'" Beckmann
rearrangement, has been observed for: 4«-hydroxy oximes, «-keto
oximes, 4-oximino acids, a-imino oximes, a-amino oximes, a,d -
diaryl oximes, @-thioether oximes, bridged =, -dialkyl oximes, « -

(4

trisubstituted oximes and ~-ether oximes. In all of these cases the
« -substituents can stabilize the carbonium ion or the incipient positive

charge formed during the cleavage. The reaction can be formalized as

shown below although a direct displacement path has been suggested for
%
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the cleavage of 4-keto oximes.
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In most cleavage reactions, the two fragments consist of a nitrile
and a double bond function, the latter presumably arising by proton elimi-
nation from a carbonium ion. (4.7

In connection with our effort to clarify the reaction path of oxime
cleavage, 16) we were searching for oximes that might undergo cleavage
with substitution at a tetrahedral «-carbon to the exclusion of elimination
an/or rearrangement.

No such cases are recorded in the literature. In fact 1, 1-diphenyl-
2-propanone oxime where elimination upon cleavage is impossible undergoes
a normal Beckmann rearrangement on subjecting its tosylate to treatment

(8)

Similarly 3-pheny1-2-‘propanone oxime undergoes rearrange-

(9

with base,

ment to an amide on treatment with acid.

(10)

Other «, a-diaryl oximes
undergo cleavage with elimination, In our work we obtained similar
results in the Beckmann rearrangement of 2-phenylcyclohexanone oxime;
the products being an unsaturated nitrile and a lactam. 1-Phenyl-2-
indanone oxime under Beckmann rearrangement conditions gives nitrile as
well as lactam products, The latter could arise by a cyclization of the
intermediate nitrile as has been shown to occur in other cases. (1)
We vould now like to report an oxime system which under Beckmann
rearrangetnent conditions {PCl;-ether) seems to give exclusively cleavage
with displacement. In particular, the 1, 1-diaryl-2-propanone oxime
system cleaves under Beckmann rearrangement conditions to alkyl chlorides

in good yields., The cleavage is extremely facile, being complete within

5 min. at 0°. Organic halides have not been reported as products of
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Beckmann cleavages, except in one case, as a minor product which was not

2
identified. (12)

The benzhydryl chlorides Ila-d were obtained crude in
essentially quantitative yield. The infrared spectra of the crude halides

indicated the presence of little or no amide products. The yield of pure

benzhydryl chlorides obtained by careful distillation in vacuum is indicated

(13)

below.
) O ¢
“cH-C + Pl 29 SCH-C1 + CHyCN
e N Ar
Ar CH,

Ia. Ar: p-CH3-C¢Hy- ITa, (64%)
b.  Ar: p-Cl-CgH,- b, (38%)
c. Ar: 2,5(CHs),-CeHs- c. (63%)
d. Ar: 2,4,6(CH,;)3-C¢H,- d. (65%)

The starting oximes Ja-d were prepared in good yield from the corres-
ponding ketones, which in turn were synthesized from «-bromo- « -
phenylacetone and the corresponding aromatic hydrocarbon in a Friedel-

(14)

Crafts reaction. The structure of the products were proven by independent
synthesis, IR, NMR and elemental analysis, For instance Ila and IIb re-
spectively were identical to authentic material prepared from the corresponding
benzhydrol, (15)
The NMR spectra of these compounds are of interest and served well
in the elucidation of the structures of the products, For example, compound
Id had NMR peaks (in CHCl;) at v4.8, 7.76, 7.88, 8,21 in the ratio 1:3:6:3

whereas compound IId showed absorption (in CCl, at 30°) at 13,48, 7.82,

7.88 in the ratio 1:3:6, Surprisingly, the NMR spectra indicate that the two
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ortho merhyl groups in the mesityl compounds I¢ and IId are equivalent at
room tem.perature, On cooling free rotation of the mesityl group becomes
restricted and absorption of one of the ortho methyl groups is shifted to

(16)

slightly lower field, where the para methyl group is found. This is in-
dicated by the NMR spectrumn of Ild at ~30°, in which the ratio of the peaks
at 713.50, 7.81 and 7.90 has changed to approximately 1:6:3, It is interesting
to note that the methine hydrogen in the benzhydryl chloride IId absorbs at
a considerably lower field (13. 48) than in the analogous compounds Ila-c.
It appears that the ortho methyl groups are responsible for this downfield
shift since in Ila and IIb the methine proton appears at T4, 09 whereas in
IIc it is found at 73,83,

Work i8 currently in progress to obtain these compounds in optically

active form and to elucidate the stereochemical course of this cleavage

reaction,
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