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Oximes are extensively used as preferred and readily
prepared derivatives for purification and characterization of
carbonyl compounds.! Furthermore they play an important
role as protecting’ and selectively a-activating® groups in
synthetic organic chemistry. Regeneration of ketones and
aldehydes from their oximes has assumed added importance
since the discovery of the Barton reaction in which oximes
are produced at non-activated hydrocarbon sites.* Also, their
synthesis from non-carbonyl compounds, such as by
nitrosation of an active methylene group,’ nitrosation of an
arhalo carbonyl compound® and condensation of a nitro-
alkene with an aldehyde’ provides a valid alternative
pathway to carbonyl compounds. Therefore, there has been a
continued interest in the effective regeneration of carbonyl
compounds from the corresponding oximes especially under
mild conditions.®'* Oxidative and reductive methods have
been found to show advantages over the classical hydrolytic
methods.® Although many oxidizing agents have been used,
only a limited number of methods are efficient because of
the low solubility of these metallic reagents in most organic
solvents.'1?

A number of oxidative deoximation methods have been
developed which involve chromium (VI) species,'*!? but
most of them suffers from low yields or long reaction times.
Some quaternary ammonium salts such as triethylammo-
nium chlorochromate,” prolinium chlorochromate/silica
gel?! and bis(tetrabutylammonium) dichromate under micro-
wave irradiation’? have shown good yields in deoximation
reactions. However, cleavage of aldoximes into carbonyl
compounds requires milder reagents to avoid further oxid-
ation. For example, benzaldehyde was obtained from the
reaction of corresponding oxime with triethylammonium
chlorochromate in only 56% yield.”” Many easily prepared
or commercially available crystalline quaternary ammonium
salts of different oxidizing anions have been studied and
found some applications in functional group interconver-
sions.'” For some reasons, it is attractive to use quaternary
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ammonium salts as reagents for organic transformations.
The solubility of these salts in several solvents, selectivity,
and absence of side reactions provides advantages of using
them in organic synthesis. Tetrabutylammonium chromate
(TBAC) is one of these compounds that has been used as a
very mild oxidizing agent for conversion of unsaturated
alcohols including allylic and benzylic alcohols to the
corresponding aldehydes with the double bonds intact.”

In continuation of our ongoing research program on the
use of quaternary ammonium salts as reagents for the
approach to novel synthetic methods,”*?” we now report
efficient conversion of oximes into the corresponding
carbonyl compounds by using tetrabutylammonium chro-
mate under homogeneous, aprotic and moderately acidic
conditions. We found that the oxidative deprotection of
oximes can be easily performed with tetrabutylammonium
chromate by refluxing the reaction mixture in acetonitrile

Table 1. Conversion of oximes to the corresponding carbonyls by
TBAC

Entry R, R» Time (Min.)  Yield %’
1 CeHs H 5 95
2 4-CIC¢H4 H 20 95
3 2-OH-C¢Hy4 H 20 87
4 4-NO»-CeH,4 H 210 86
O,N
5 H 120 80
OH
OCHj3
6 CHy(CH):  CHs 120 88
7 CeHs CH3 40 90

8 75 9
9 @ﬁj 140 93

10 @ 235 92

“All reactions were performed in CH3;CN at reflux conditions. *Yield of
isolated product; all the products have been described in literature and
were identified by their melting points and IR or H-NMR spectra.
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(Scheme 1).

The results show that the corresponding carbonyl com-
pounds can be obtained in good to excellent yields (Table 1).
According to the results, this method is suitable for the
deprotection of oximes under mild conditions in CH3CN as
an aprotic solvent. For example, benzaldehyde was obtained
from benzaldehyde oxime after 5 minutes in 95% yield
(Table 1, Entry 1). No over-oxidation of benzaldehyde to
benzoic acid was observed in these conditions. Other
aldehydes were also obtained selectively via deoximation of
the corresponding oximes without any over-oxidation (Table
1, Entries 2-5).

In conclusion, the solubility in several solvents, mildness,
simple work-up and absence of side reactions provide
advantages of using TBAC in deoximation reactions. This is
an efficient and selective method for homogeneous deoxi-
mation of structurally different compounds under the moder-
ately acidic and aprotic conditions in high yields.

Experimental Section

General. Chemicals were obtained from Merck and Fluka
chemical companies. All compounds were known and are
identified by comparison of their physical and spectroscopic
data with those of authentic samples. Melting points were
determined in open capillary tubes with a Buchi 510
apparatus. FT-IR spectra were recorded on a Perkin Elmer
RXT spectrometer. NMR spectra were recorded on a Brucker
Avance DPX 250 MHz instrument. The products were
purified by column chromatography and the purity deter-
mination of the products was accomplished by GLC on a
Shimadzu model GC 10-A instrument or by thin layer
chromatography on silica gel polygram on SIL G/UV 254
plates.

Preparation of TBAC.” A solution of tetrabutylammo-
nium hydrogen sulfate (3.56 g, 10.5 mmol) in water (50 mL)
was added to an aqueous solution (25 mL) of chromium
trioxide (1.0 g, 10 mmol) at room temperature. The immedi-
ately formed yellow-orange precipitate was filtered, washed
with cold water and dried under vacuum and stored over
calcium chloride; yield: 2.87 g (80%).

Typical Procedure. Deprotection of acetophenone oxime
with TBAC: To a solution of acetophenone oxime (0.135 g,
1 mmol) in CH3CN (5 mL), was added tetrabutylammonium
chromate (0.360 g, 1 mmol). The reaction mixture was
refluxed. The progress of the reaction was monitored by
TLC or GC. After 40 min., the reaction mixture was work-

Notes

ed-up by adding distilled water (5 mL) and then filtering.
Extraction of mixture by dichloromethane (2 x 20 mL) and
column chromatography using petroleum ether-EtOAc (5 :
1) as eluent gave acetophenone; Yield 0.108 g (90%) as
colorless liquid; b.p. 200-204 °C/760 mm Hg [Lit.** 204 °C/
760 mm Hg].
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