
Microwave Assisted Facile Cleavage of
Oximes by Poly[4-vinyl-N,N’-dichloro-

benzenesulphonamide]

The main objective of this research was preparation of polymeric compound that to
be able to deoximate the ketone and aldehyde oximes to their corresponding car-
bonyl compounds. In this work poly[4-vinyl-N,N’-dichlorobenzenesulphonamide] (I)

was prepared and used as reagent for deoximation of keto and aldoximes. The first step
of this work involved the preparation of polymeric reagent. Poly[4-vinyl-N,N’-dichloroben-
zenesulphonamide] was prepared by the reaction of sodium p-styrenesulphonate with
PCl5 and ammonia, polymerization with AIBN, and then chlorination with Cl2(g) to yield
the corresponding chlorinating polymer in excellent yield as a semi-solid, which was iden-
tified by 1H NMR and IR spectroscopy. This material proved to be a very powerful chlori-
nating agent and was found to be easily recovered, regenerated and reused. This poly-
meric reagent was used for oxidation of aldehyde and ketone oximes to their correspon-
ding carbonyl compounds under microwave irradiation. For this purpose a mixture of
oximes, CCl4 and poly[4-vinyl-N,N’-dichlorobenzenesulphonamide] were used and then
irradiated in a domestic microwave oven at a power output of 700 W for the appropriate
time. Since this polymer reagent (I) contains two chlorine atoms which are attached to
nitrogen atom it is very possible that this reagent upon heating or under microwave irra-
diation releases in situ Cl+ which could act as an electrophilic species.
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A B S T R A C T
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Oximes are used not only to isolate
and purify, but also to protect car-
bonyl compounds in synthesis and
intermediates for many reactions
such as the preparation of amides by
Beckmann rearrangement [1-3].
Readily prepared and highly stable
ketoximes are particularly useful

both as protecting groups and selec-
tive activating groups. Thus, regen-
eration of the parent carbonyl com-
pounds from oximes is a necessary
and important step in the above men-
tioned applications of oximes. Since
oximes can be prepared from non-
carbonyl compounds [4], the regen-
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eration of carbonyl compounds from oximes provides
an alternative method for preparation of aldehydes and
ketones. Some of the reagents reported for deoximation
[5-18] are carried out under mild conditions, most of
those for the regeneration of carbonyl compounds from
oximes require strong acid media, strong oxidizing
agents, rare reagents, poisonous reagents, or sometimes
long reaction times. Thus, there has been considerable
interest in the development of novel techniques for the
conversion of oximes back into carbonyl compounds,
which work under mild conditions.

EXPERIMENTAL

General
IR Spectra were recorded using a Shimadzu 435-U-04
spectrophotometer (KBr pellets). A domestic
microwave oven (Shivaki Co., input 220V-50Hz, RF
output 2450 MHz  700 W) was used for irradiation. The
oximes were prepared by a standard procedure. The
purity of compounds were checked by TLC (silica gel
60 F254/CHCl3 and CCl4/UV). All chemicals were pur-
chased from Fluka and Merck. Polymeric reagent (I)
was prepared according to our previous report [19].

General Procedure for Facile Cleavage of Oximes
with Polymer Reagent I
Amixture of oxime (5 mmol), carbon tetrachloride (15 mL)
and (I) (5 mmol) were introduced in a flask and then it
was irradiated in the microwave oven at power 700 W
for an appropriate time indicated in Table 1. After irra-

diation, cold water was added to hydrolyze the inter-
mediate, and the insoluble polymer II was removed by
filtration and washed with cold carbon tetrachloride
(10 mL). The organic layer was separated from aqueous
layer and dried with MgSO4. Carbon tetrachloride was
removed under reduced pressure to give the crude
product. Solid products were recrystallized from
diethyl ether. Oily products were dissolved in ether and
the ether solutions were washed with water, dried and
concentrated.

RESULTS AND DISCUSSION

We have previously reported a convenient method for
deoximation of ketone and aldehyde oximes to their
corresponding carbonyl compounds by N,N’-dibromo-
N,N’ -1,2-ethanediylbis(p-toluenesulphonamide) [20]
and polymer reagent I under solution conditions [21]. 

Here, we wish to report a convenient method for
the deoximation of ketone and aldehyde oximes to their
corresponding carbonyl compounds using a new
reagent under microwave radiation for accelerating the
rate of chemical processes (Scheme I). 

The results of the conversion of various ketoximes

SO2NCl2

CH-CH2

I

Table 1. Deoximation with poly[4-vinyl-N,N‘-dichlorobenzenesulphonamide] (I) under microwave irradiation.

(a) Products were characterized by their physical constants, in comparison with authentic samples and IR spectra.

Entry R1 R2 Producta Reaction time (s) Yield (%)

1

2

3

4

5

6

7

8

9

10

11

CH3

CH3

C6H5

C6H5

H

H

H

H

C6H5

C6H5

CH3

C6H5

p-MeOC6H4

C6H5

p-ClC6H4

C6H5

o-ClC6H4

o-OHC6H4

p-ClC6H4

C6H4CH(OH)

C2H5

C6H13

Acetophenone

p-Methoxyacetophenone

Benzophenone

p-Chlorobenzophenone

Benzaldehyde

o-Chlorobenzaldehyde

o-Hydroxybenzaldehyde

p-Chlorobenzaldehyde

Benzoin

Propiophenone

2-Octanone

50

50

60

40

50

60

60

40

55

60

60

90

91

89

90

91

88

89

91

92

89

90
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and aldoximes to ketones and aldehydes are presented
in Table 1. The products of the reactions with poly[4-
vinyl-N,N’-dichlorobenzenesulphonamide] were isolat-
ed simply by filtering off the solid polymer II and sub-
sequent evaporation of the solvents from the filtrates.
This method has advantages in terms of yields, sim-
plicity of reaction conditions, short reaction times and
no side-products. The recovered starting polymer II
was chlorinated and used many times without any
reduction in its efficiency.

Since this polymer reagent I contains two chlorine
atoms which are attached to a nitrogen atom, it is very
possible that the reagent upon heating or under
microwave irradiation releases in situ Cl+ which could
act as electrophilic species. An evidence for this claim
has been reported in our previous work [22] in which
Cl+ was generated  in situ from N,N'-2,3,4,5,6-hep-
tachloroaniline. Therefore, we wish to propose a possi-
ble mechanism for the deoximation reaction with this
polymer reagent I under microwave irradiation
(Scheme II). This Cl+ first reacts with nitrogen atom of

oximes and produces structure 1 The intermediate 1
upon hydrolysis will go through a series of chemical
trasformations and finally will give corresponding car-
bonyl compounds in high yield. 

CONCLUSION

From this work it is clear that the poly[4-vinyl-N,N’-
dichlorobenzenesulphonamide] reagent is an important
and valuable reagent  for the conversion of oximes to
their corresponding carbonyl compounds. The reac-
tions are simple, fast and the resulting polymeric
reagent can be recovered, activated and reused. It is
interesting to mention that deoximation reaction with
polymer reagent I under solution conditions will take
360-1800 min while this reaction under microwave
conditions will take 0.67-1.0 min, which indicates an
increase in the rate of reaction between 537-1800
times. Therefore, deoximation reaction under
microwave irradiation will save plenty of energy and
time which makes this method industrially useful and
economical.
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