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The cleavage of oximes to regenerate the parent carbonyl
compounds is an important synthetic process as oximes are
useful protecting groups in multistep organic synthesis' and
have extensive applications in the purification and charac-
terization of carbonyl compounds.> Further their synthesis
from non-carbonyl compounds offer an alternative route for
the synthesis of variety of aldehydes and ketones.’ During
last few years a number of publications and reviews have
reflected the significance of deoximation reactions in
contemporary organic chemistry.* In view of the importance
of deoximation reaction, several metallic and nonmetallic
deoximation reagents such as fert-butylhydroperoxide,” tri-
methyl ammonium chlorochromate,® pyridinium chloro-
chromate-H,0,,” thallium nitrate,®* KMnO,/alumina,” N,N-
dibromo-N,N-1,3-propylene-bis[(4-methylphenyl)sulfonamide, "’
metalloporphyrins,!" N-bromosuccinimide,'? surfactant/
Lo/water," chloranil,'* ammonium persulfate," platinum(II)
terpyridyl acetylide complex,'® NaHSO4H,O-supported CrOs,"”
periodic acid,'® ferric nitrate,' efc. have been developed
over the years. Very recently, conversion of oximes to the
carbonyl compounds has been demonstrated with use of
2-nitro-4,5-dichloropyridazin-3(2H)-one under microwave
irradiated conditions.” However, the main drawbacks
associated with these systems are harmful and expensive
metals, long reaction time, toxic organic solvents, and in
majority of cases they require an elevated temperature or
microwave heating for effective catalytic activity. Thus
development of deoximation systems which are readily
accessible, air/moisture stable, inexpensive, environmentally
acceptable, that can promote deoximation under mild
reaction conditions are still desirable.

Among the various transition metals, vanadium exists on
the surface of the earth more abundantly and vanadium
based oxidants are effectively used for various oxidation
reactions.”! Recently we have reported the syntheses and
characterization of the crystal structure of novel vanadium
polyoxometalate [C6H5CH2N(CH3)3]3V10028H3‘3H20], which
was obtained by treating V,Os with H,O, in presence of
benzyltrimethylammonium chloride.” Polyoxometalates are
considered unique catalytic species due to their multifunc-
tionality and structural mobility*® and we were able to utilize
the newly synthesized V-polyoxometalate for selective oxid-
ation of benzyl alcohols under solvent free conditions.** To

the best of our knowledge there is no report for deoximation
with vanadium polyoxometalates under solvent free, room
temperature conditions. The objective of the present study is
to establish the viability of the newly synthesized vanadium
polyoxometalates in deoximation reactions under a green
and mild reaction conditions.

To investigate the effectiveness of the vanadium polyoxo-
metalate complex in deoximation reaction, acetophenone
oxime was choosen as a model substrate and reactions were
performed under different reaction conditions. Initially, we
carried out the deoximation reaction by treating acetophen-
one oxime (1 mmol) with vanadium polyoxometalate (0.05
mmol) using H>O (5 mL) as solvent under neutral condi-
tions. But the reaction did not take place at room temper-
ature or at 60 °C (Table 1, entry 1 & 2). However on acidi-
fication with 20% HCI, the deoximation took place with a
moderate yield (Table 1, entry 3).

Recently, p-toluenesulphonic acid (PTSA) has shown the
prospect to be used as substitute for conventional acidic
materials.”> Moreover, we found that the newly synthesized
V-polyoxometalate works as a useful oxidant for selective
and rapid oxidation of benzylic alcohols to the correspond-
ing carbonyl compounds in the presence of PTSA.** Thus
we carried out the deoximation reaction in the presence of
PTSA (1.0 mmol). It has been observed that the reaction
proceeded with better yield of product (Table 1, entry 4).
Surprisingly, there was an abrupt change in the rate of the
reaction when the reaction was carried out in absence of
solvent. In this particular case the oxime was converted to its
parent carbonyl derivative in very high yield wthin a minute
of time, just on grinding the oxime and oxidant in presence
of PTSA at room temperature (Table 1, entry 5).* However,
no product formation was observed when the oxidant was
replaced with V,0s, H>O,, benzyltrimethylammonium chlo-
ride (BTAC) under the same reaction conditions (Table 1,
entry 6). Although not confirmed, it is believed that the
reaction has been proceeded via free radical pathway as in
the presence of free radical inhibitor hydroquinone, the yield
was very poor (Table 1, entry 7). It is possible that during
oxidation in presence of PTSA, the polymeric forms of V-
polyoxometalate is broken down and initiate the reaction.
The yield of the product was dramatically decreased when
the reaction was carried under nitrogen atmosphere suggest-
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Table 1. Optimization of reaction conditions for V-polyoxometalate mediated deoximation”

Ph OH Oxidant Ph
>:N Solvent/Additive g °
Me Me
Entry Oxidant (mmol) Solvent/Additive (mmol) T/(°C) Time Yield (%)

1 V-polyoxometalate (0.05) H-O rt 24 h Nil
2 V-polyoxometalate (0.05) H-O 60 24h Nil
3 V-polyoxometalate (0.05) H>O/HC1 60 4h 50
4 V-polyoxometalate (0.05) H>O/PTSA 60 4h 60
5 V-polyoxometalate (0.05) PTSA rt 1 min 99
6 V>05/H,0,/BTAC PTSA rt 1 min Nil
7 V-polyoxometalate (0.05)/hydroquinone PTSA rt 1 min 15
8 V-polyoxometalate (0.05) PTSA it 1 min 10
9 V-polyoxometalate (0.001) PTSA (2.00) rt 1 min 15
10 V-polyoxometalate (0.005) PTSA (2.00) rt 1 min 19
11 V-polyoxometalate (0.01) PTSA (2.00) rt 1 min 35
12 V-polyoxometalate (0.03) PTSA (2.00) rt 1 min 80
13 V-polyoxometalate (0.05) PTSA (2.00) rt 1 min 99
14 V-polyoxometalate (0.05) PTSA (1.50) rt 1 min 99
15 V-polyoxometalate (0.05) PTSA (1.00) rt 1 min 97
16 V-polyoxometalate (0.05) PTSA (0.50) rt 1 min 98
17 - PTSA (0.50) rt 1 min 0

18 V-polyoxometalate (0.05) - rt 1 min 0

“Reaction conditions Acetophenone oxime (1.0 mmol); All yields refer to isolated yield. *Reaction were carried out under nitrogen atmosphere. “V,0s

(0.5 mmol), BTAC (0.5 mmol), 30% H>0> (3 mmol)

ing the involvement of molecular oxygen in the deoximation
reaction (Table 1, entry 8). Several test reactions were
carried out using different amount of V-polyoxomatalate and
PTSA (Table 1, entries 9-18). It was observed that 0.05
mmol of V-polyoxometalate is needed for deoximation of
1.0 mmol of the substrate.

To evaluate the scope and limitations of the current
procedure, reactions of a wide array of electronically and
structurally diverse aldoximes and ketoxime were examined
using polyoxometalate complex. The results are summarized
in Table 2. It has been seen from Table 2, that in general, a
variety of oximes such as aliphatic (entries 1 & 2), cyclic
(entries 3 & 4), and various phenyl ring substituted aldoxime
(entries 5-12) and ketoxime (entries 13-19) underwent the
deoximation reactions with excellent yields (85-98%). The
electronic nature and the position of the substituents had less
effect on the reaction process. However, the presence of sub-
stituent at position-2 on the phenyl ring required relatively
longer reaction time (Table 2, entries 9 & 11). The oxidant
was found to be highly effective for both aldoxime and
ketoxime. No over oxidized product was observed in any of
the oxime studied. Moreover, the active oxidant could be
regenerated by addition of appropriate amount of benzyltri-
methylammonium chloride and 30% H,O, and reuse it in
deoximation reaction.

In conclusion, we have developed an efficient method for
rapid deoximation of a variety of aldoxime and ketoxime to
the corresponding aldehydes and ketones under solvent less
condition at room temperature within a minute in excellent
yield. Synthesis of this oxidant is very simple and starting

Table 2. Solvent-less deoximation at room temperature

R1>:N/OH V-polyoxometalate ‘R;:
R’ PTSA It pf
Entry R! R? Time  Yield (%)
1 Octyl H 1 min 85
2 Heptyl H 1 min 80
3 Cyclohexyl - 1 min 88
4 Cyclopentyl - 1 min 85
5 Ph H 1 min 95
6 m-NO»-Ph H 2 min 85
7 Pp-NO»-Ph H 1 min 95
8 p-Cl-Ph H 1 min 93
9 0-Cl-Ph H 3 min 85
10 m-OMe-Ph H 2 min 87
11 0-OH-Ph H 3 min 90
12 p-(CH;):N-Ph H 1 min 97
13 Ph Me 1 min 98
14 p-OH-Ph Me 1 min 96
15 p-Br-Ph Me 1 min 97
16 p-NH»-Ph Me 1 min 95
17 p-OMe-Ph Me 1 min 90
18 Ph Ph 1 min 98
19 0-CI-Ph Ph 1 min 98

Reaction conditions: 1.00 mmol of substrate; 0.05 mmol V-polyoxo-
matalate; 0.50 mmol of PTSA; Reactions were carried out at room
temperature; All yields refer to isolated yields; All the products were
characterized by IR spectra, mass spectra, 'H NMR spectroscopy and
were compared with the authentic samples.
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materials used are commercially available and cheap. The
oxidant is also very stable hence can be stored and handled
very easily. The reaction time is very short and no over-
oxidized product was observed.
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Typical procedure for the deoximation: Acetophenone oxime (0.135
mg, 1.0 mmol), vanadium polyoxometalate [CsHsCH>N(CHs)3]3-
V1002sH3:3H,0] (0.073 gm, 0.05 mmol) and PTSA-H>O (0.095
gm, 0.5 mmol) were mixed at room temperature, grinded
thoroughly in a mortar. The yellow colour of the mixture became
green instantaneously on grinding indicating progress of the
reaction. The reaction mixture was diluted with ether (30 mL) and
washed with water. The organic layer was washed with brine
(3 x20 mL), dried over anhydrous Na,SOs, concentrated under
reduced pressure to obtain the acetophenone in 98% yield. The
product was characterized by IR, mass, 'H NMR spectroscopy
and was compared with the authentic sample.




