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The use of biorganic solid supports for organic synthesis has received increasing attention in 
recent years. I Various types of inorganic chemisorbed reagents have shown enhanced reactivity 
compared to those reagents without support.* Clay-supported copper (11) nitrate has been employed in 
order to promote the oxidation of alcohols,3 the aromatization of 1 ,4-dihydropyridines," the nitration 
of aromatic hydrocarbons? the oxidative coupling of thiols? as well as in the oxidative cleavage of 
thioacetals.' Several derivatives of carbonyl compounds such as ketoximes serve as important 
synthetic intermediates and are at the same time very useful for purification and characterization of 
ketones; in addition the recovery of the parent ketones has received considerable attention as 
evidenced by the number of methodss developed to bring about such cleavage. Previously, regenera- 
tion methods used either strongly oxidizing9 or reducing conditions,1° rather basic or acidic media," 
or tedious work-up or expensive reagents. Recently, we reported that AgNO,/bentonite,I* is a conve- 
nient system for the cleavage of various ketoximes to the corresponding carbonyl compounds. We 
now report a new and efficient method for regeneration of carbonyl compounds from their corre- 
sponding ketoxime under mild conditions, using Cu(NO,)$xntonite in dry n-hexane-acetone. 

As indicated in the Table, all the substrates gave very satisfactory yields to the correspond- 
ing carbonyl parents (in the case of benzoin oxime, benzil was obtained as the product). This new 
procedure, proceeds in good yields and utilizes low cost and easily available reagents. 

TABLE. Oxidative Cleavage of Ketoximes with Bentonitic Clay-supported Copper (11) Nitrate 

Oxime Yielda Time 
("/.I (fin) 

mp ( bp "4Jtorr) 

Acetophenone 80 
Benzophenone 90 
Camphor 60 
Cyclohexanone 70 
9-Fluorenone 97 
Benzoine 75 

25 
45 
45 
80 
90 
30 

( 126- 1 28/65)b (1 19/60)c 
46-47 48' 

7gd 178' 
(92/65)h (77/60)c 
78-79 84' 
93-94 95' 

a) Yields are of pure products which were compared with original samples. b) By Kugelrohr distilla- 
tion. c) References 13-14. d) Sublimate. e) Benzil is the product. 

480 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
0
8
:
4
4
 
2
7
 
J
a
n
u
a
r
y
 
2
0
1
1



Volume 27, No. 4,1995 OPPI BRIEFS 

To our knowledge, the system Cu(NO,)#entonite has not been previously used for the cleavage of 
ketoximes and thus constitutes a novel and convenient reagent for the direct conversion of ketoximes 
to the corresponding ketone in @97% yields. 

EXPERIMENTAL SECTION 

The starting ketoximes were prepared from the corresponding carbonyl compounds by the usual 
methods,I5 all reagents and solvents were purified by standard methods16 before use. Melting points 
were determined on a Fisher-Johns melting point apparatus and are uncorrected. Boiling points were 
canied out in a Kugelrhor apparatus. TLC was performed on precoated (0.25 mm) silica gel 6O-F, 
aluminum sheets, and column chromatography using silica gel 60 (70-230 mesh), both from E. 
Merck. lH NMR spectra were obtained on a Varian FT-80A spectrometer; the IR spectral data were 
recorder on a PYE UNICAM SP3-200 spectrophotometer and mass spectral were obtained on a 
Hewlett Packard 5985 B GC-MS system. 

Preparation of Clay-supported Copper@) Nitrate.- A mixture of copper nitrate trihydrate (18 g) in 
acetone (60 mL) ions stirred vigorously until complete dissolution of the crystals; then bentonitic clay 
(24 g) was added in small amounts and stining was continued for 1 hr. The solvent was removed from 
the resulting suspension under reduced pressure (rotatory evaporator) on a water bath, giving a clay- 
supported Cu(NO,), as a light green-blue powder: yield 4Og. This reagent is stable in dry air, shows 
no evolution of nitrous fumes and may be stored in a closed flask for one month. Finally, we recom- 
mend to proceed to scaling-up only after appropriate safety tests. 
Cleavage of Ketoximes. General Procedure.- To a solution of 9-fluorenone oxime (0.5 g; 2.56 
mmol) in a mixture of 10 mL dry of n-hexane and 10 mL of acetone, was added a freshly prepared 
suspension of clay-supported copper (11) nitrate (0.75 g) in 30 mL of n-hexane; the addition of clay 
supported-copper (11) nitrate at room temperature caused an immediate green-blue coloration of the 
solution. The mixture was stirred at reflux until the reaction was complete (TLC; Si0,-n- 
hexane:EtOAc [8:2], 2,4-DNFH). The green-blue colored reaction mixture gradually turned into a 
clear green solution and, during this period, evolution of a brown gas was observed. The solution 
was filtered through a pad of Celite which was washed with acetone. The combined filtrate and wash 
was evaporated under vacuum and the resulting residue was dissolved with 25 mL of EtOAc. The 
organic layer was washed with water (2 x 5 mL) and dried over (Na$O,). Evaporation of the solvent 
under reduced pressure gave the crude product which was purified by column chromatography 
(silica gel, n-hexane-EtOAc 8:2, v/v) to give a 0.485 g (97%) of fluorenone, identified by compari- 
son with authentic sample. 
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