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ABSTRACT

Oximes, hydrazones, and semicarbazones can be converted to their
corresponding carbonyl compounds in good to high yields by a
combination of silica chloride and wet SiO,.
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1840 Shirini et al.

Regeneration of carbonyl compounds from stable and readily
prepared oximes, hydrazones, and semicarbazones has received attention
recent years.' 7 Since oximes can be prepared from olefins,®! esters,”
nitriles,'”! nitro compounds,!'®'*'% nitrites,!'" alcohols,!"?! and primary
aliphatic amines,!'?! the regeneration of carbonyl compounds from
oximes provides an alternative method for the preparation of aldehydes
and ketones. However, many of these methods of generating carbonyl
compounds from oximes involve reagents which are either expensive or
not readily available.l'’ 2% Little attention has been paid to the cleavage
of carbon—nitrogen double bonds of hydrazones and semicarbazones,
and only a few reports are available dealing with the conversion of the
derivatives into their corresponding carbonyl compounds.t 72627

In continuation of our studies on the application of silica chlor-
ide,!”®?%! we were interested in using this reagent for regeneration of
carbonyl compounds from oximes, hydrazones, and semicarbazones in
conjunction with wet SiO, in an organic solvent. In this communication
we wish to report a simple method for the effective cleavage of carbon—
nitrogen double bonds of oximes, hydrazones, and semicarbazones under
mild and heterogeneous conditions (Table 1). Our experiments show that
oximes, hydrazones, and semicarbazones are converted into their corre-
sponding carbonyl compounds from good to high yields. It should be
noted that these deprotection reactions did not proceed using either silica
chloride or wet SiO, alone, even after prolonged heating. In order to
show the ability of this system we have compared some of the results
with some of those reported in the literature (Table 2).

In summary silica chloride in the presence of wet SiO; can serve as an
efficient reagent for the cleavage of carbon—nitrogen double bonds of
oximes, hydrazones, and semicarbazones. The yields are almost quanti-
tative and the procedure is simple and convenient. One of the advantages
of this method is the conversion of silica chloride to the silca gel during
the reaction, which can be used for the regeneration of silica chloride for
several times.

EXPERIMENTAL

General Procedure
A mixture of substrate (1 mmol), silica chloride (2g), and wet
Si0,[(Si0,/H»0: 50% w/w), 1 g] in n-hexane was refluxed for the specified

time (Table 1). The reaction was monitored by TLC or GLC. After
completion of the reaction, the mixture was filtered. Anhydrous
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Table 2. Comparison of some of the results obtained from silica chloride in the
presence of wet SiO; (1) with some of those reported with N-bromosuccinimide
(2),2% methylammonium chlorochromate adsorbed on alumina (3),”) and
carboxypyridinium chlorochromate (4).1*"

Time in hour (Yield %)

Entry Substrate Product 1 2 3 4

1 Benzaldehyde-4- Benzaldehyde 1 (90) — 3(75) 1.5(71)
nitrophenylhydrazone

2 Cyclohexanone Cyclohexanone 0.08 (92) 4 (80) 3.5(96) 2 (90)
oxime

3 Acetophenone Acetophenone 0.5 (90) — — 2.5097)
semicarbazone

MgSO,4 was added to the filtrate and filtered. Evaporation of the solvent,
being followed by column chromatography on silica gel, gave the corre-
sponding carbonyl compounds from good to high yields.
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