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In this research, potassium permanganate in the presence of a catalytic amount of [bmim]Br under sol-

vent free conditions is used as an efficient and chemoselective method for oxidative cleavage of some ox-

imes to corresponding carbonyl compounds. This experiment was carried out in mild conditions without

any further oxidation of aldehydes to corresponding acids.
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INTRODUCTION

Highly crystalline oximes are very efficient deriva-

tives for the isolation, purification and characterization of

aldehydes and ketones.1,2 The regeneration of carbonyls

from oximes provides an alternative method for the prepa-

ration of aldehydes and ketones. Several oxidative methods

have been developed for deoximination in the literature.3-11

However, some of these methods suffer from disadvan-

tages such as long reaction times, low yields of the product

and tedious work up. There has been considerable interest

in the use of selective and cleaner oxidation methods such

as heterogeneous oxidation and oxidation in ionic liquids

in recent years.12-17 Ionic liquids have attracted extensive

research interest in recent years as environmentally benign

solvents due to their favorable properties like non-inflam-

mability, negligible vapor pressure, reusability and high

thermal stability. They have also been referred to as ‘de-

signer solvents’ as their physical and chemical properties

could be adjusted by a careful choice of cation and anion.

Apart from this, they exhibit acidic properties. Combining

these unique properties of ionic liquids, they are emerging

as ‘green reaction dual-purpose media’ (catalyst + solvent).

The use of ionic liquids as reaction medium may offer a

convenient solution to both the solvent emission and cata-

lytic recycling problems.18-20

Some of these reactions such as Diels-Alder,21,22 nu-

cleophilic substitution,23,24 reduction of aldehyde,25 and

electophylic substitution of aromatic rings26-30 in ionic liq-

uids as a solvent and catalyst have been reported. The ad-

vantage of these methods over conventional methods is

that they provide greater selectivity, enhanced reaction

rates, cleaner products and manipulative simplicity. Con-

version of carbonyl functionalities into oximes is impor-

tant not only for protection, purification and characteriza-

tion of carbonyl groups, but also for various functional

group transformations such as into nitrites,31,32 nitro com-

pounds,33,34 nitrones,35 amines6 and isoxazolines.36,37 The

protection and deprotection of the carbonyl functional

group plays an essential role in modern multistep synthesis

including natural products and biological active mole-

cules.

According to the development of methods which con-

sists of using environmentally friendly reagents and in con-

tinuation of our ongoing program to develop environmen-

tally benign methods, we used ionic liquid in the oxidation

of oxime derivatives to their corresponding carbonyl com-

pounds.

RESULTS AND DISCUSSION

In this research some oximes which were derived

from their corresponding carbonyl compounds (Table 1)

were oxidized with KMnO4 in 1-Buthyl-3-methylimi-

dazoliumbromide (Scheme I). At first the reaction tempera-

ture and amounts of reagents were optimized by the use of

oximes derived from benzaldehyde. In this attempt the best

results were obtained with a 1: 0.7: 0.4 ratio of oxime: IL:

KMnO4 at room temperature which was used for the other

derivatives. The results for various oximes are listed in the
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Table 1.

Since KMnO4 is a strong oxidizing reagent, oxidation

of oximes with this reagent occurs absolutely until pro-

duced aldehydes are converted to acid. Herein we wish to

report the oxidative deprotection of oxime compounds to

their corresponding carbonyl compounds under mild con-

ditions without overoxidation to their carboxylic acids. But

using KMnO4 as an oxidizing agent, in opposite of mild de-

siring conditions, needs that inhibits to further oxidation of

oximes to corresponding acids. The results illustrated in the

table indicate that the reaction can be used for a variety of

oximes.

Following the reaction by TLC shows that by elimi-

nating the starting material spots, the corresponding car-

bonyl compounds appeared as the only product without any

by-product and with good to excellent yields.

In conclusion, ionic liquid acts as an inhibitor with a

decrease in the oxidizing ability of KMnO4 and an increase

in the chemoselsctivity of oxidation reaction.

EXPERIMENTAL

General

Yields refer to isolated pure products. The products

were characterized by comparison of their spectral (IR, 1H

NMR), melting and boiling points with authentic samples.

All of the reactions were carried out in a hood with strong

ventilation. IR spectra were recorded on a Magna-550 IR

spectrophotometer. Spectra of solids were carried out using

KBr pellets. 1H NMR spectra were determined on a Hitachi

R-24, B-360 spectrometers at 60 MHz using CDCl3 as sol-

vent and TMS as internal standard.

Typical procedure for oxidative deprotection of ox-

imes using KMnO4 in the presence of a catalytic

amount of [bmim]Br

In a rounded flask 1 mmol of oxime compound was

dissolved in 0.7 mmol IL, BMIM, with stirring at room

temperature and then 0.4 mmol of KMnO4 was slowly

added with stirring. The progress of the reaction was moni-
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Table 1. Oxidative deprotection of oximes derivatives in the presence of KMnO4/[bmim]Bra,b

Entry R1 R2 Time (min) Yield (%) mp (�C) (lit 38) bp (�C) (lit 38)

1 C6H5 H 40 95 ---- 176 (179)

2 4-O2NC6H4 H 09 > 98 105-106 (106) ----

3 3-O2NC6H4 H 18 95 55-57 (58) ----

4 4-MeOC6H4 H 53 91 ---- 246 (248)

5 3-MeOC6H4 H 42 94 ---- 231 (232)

6 2,4-(MeO)2C6H3 H 73 89 69 (67-70) ----

7 4-ClC6H4 H 12 94 45-46 (47) ----

8 4-BrC6H4 H 17 97 57-59 (59-60) ----

9 2,6-Cl2C6H3 H 23 91 70-72 (71) ----

10 2,4-Cl2C6H3 H 10 > 98 72-74 (74) ----

11 4-MeC6H4 H 50 93 ---- 207 (204-205)

12 2-MeC6H4 H 41 95 ---- 195 (197)

13 3-MeC6H4 H 60 91 ---- 199 (201)

14 C6H5 C6H5 55 81 47 (47-49) ----

15 C6H5 CH3 52 92 18-19 (20) ----

16 4-ClC6H4 CH3 32 93 19-21 (20) ----

17 4-BrC6H4 CH2Br 17 93 108 (110-111) ----

18 2-HOC6H4 CH3 28 90 ---- 241-242 (243)

a The yields refer to the isolated products after purification.
b All of the products were characterized by physical data (mp. or bp.) and their spectra (IR, TLC

and 1H NMR).

Scheme I



tored by TLC. After completion of reaction which was in-

dicated by TLC, the reaction mixture was diluted with ether

(4 � 5 mL) and filtered to remove the solids. Ionic liquid

phase was recovered for further uses, the solvent was evap-

orated under reduced pressure and the mixture of the prod-

ucts was purified by the thick layer chromatography method

(EtOAC: petroleum ether, 1:9). For example, 4-chloro-

benzaldehydeoxime was converted to 4-chlorobenzalde-

hyde in 94%, mp 45-46 �C (lit.38 : 47).

Received June 11, 2008.
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