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Protection of carbonyl compounds as oximes is of great inter-
est to organic chemists, as they are readily prepared and
highly stable compounds.1 Further, oximes of aldehydes and
ketones served as protecting,1 selective α-activating2 groups
and intermediates for many reactions such as the preparation
of amides by Beckmann rearrangement.3 Oximes are 
extensively used for the purification and characterization of
carbonyl compounds.3

The formation of oximes, is usually catalysed by both acids
and general bases. The classical process for oximes produc-
tion starts from ketones and aldehydes4 and has many disad-
vantages related to the use of hydroxylamin as reactant and
sulfuric acid as catalyst,5 Recently, it was patented as a
process for the production of the cyclohexanone oxime by 
liquid-phase ‘ammoximation’ of cyclohexanone using ammo-
nia hydrogen peroxide as the oxidizing agent and titanium 
silicalite as the catalyst6. The ammoximation reaction is suit-
able for the synthesis of several oximes7-12 but the economic
attractiveness of this process, however, may be limited by the
use of H2O2. Allied Chemical Corp. patented a heterogenously
catalysed gas-phase route employing ammonia with molecular

oxygen as the oxidant13, but the yields were relatively low.
And also, amberlyst A-21 was used for the preparation of
cyclohexanone oxime in liquid-phase14.

In connection with our interest in solid-state reactions, the
use of CaO for preparation of oximes was examined and it was
found that CaO react with various types of ketones and alde-
hydes under mild condition to give the corresponding oximes
in a quantitative yield. Herein, for the first time, we wish to
report CaO as an efficient reagent for the production of
oximes from ketones and aldehydes in solid rate.

Cyclohexanone oxime is a key intermediate for the produc-
tion of nylon [6].5 In an attempt to examine the property of
CaO in the solid state, cyclohexanone was mixed with CaO
and hydroxylamine hydrochloride in an oil bath at 130°C.
Working up and monitoring the reaction mixture by TLC
showed one spot in approximately 80% that was characterized
as cyclohexanone oxime.

Adopting the above method, various oximes have been pre-
pared by use of the corresponding ketones and aldehydes
(Table 1). Except in the case of symmetric ketones, two 
isomeric oximes are generated, syn and anti, which have 
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Table 1 Preparation of oximes by use CaO

Entry Substances Temp.oC/Time Productsa (% Yield)b

1. 130/1 min (80)

2. 130/1 min (80)

3. 130/1 min (80)

4. 130/2 h (> 90)

5. 130/1 min (90), (10)

6. 130/1 min (20), (80)

7. 130/1 min (20), (80)
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Table 1 (continued)

Entry Substances Temp.oC/Time Productsa (% Yield)b

8. 130/1 min (20), (80)

9. 130/1 min (90)

10. 130/1 min (> 90)

11. 130/1 min (20), (80)

12. 130/1 min (20), (80)

13. 130/1 min (90)

14. 110/6 h no reaction

aProducts were characterized by their melting points, IR, NMR spectra.
bYields refer to pure isolated products.

different physical properties and biological activities.15 It is
known that with some aldehydes only one oxime prepared.
For example, in the case of ortho- hydroxy and chloro ben-
zaldehyde (Entry 9,10) only syn ortho- hydroxy and
chlorobenzaldoxime were prepared.

In conclusion, the preparation of oximes was achieved
effectively by CaO under mild condition. Generally, the oxi-
mation is achieved in solvent free condition (dry media). So,
it is also environmentally benign protocol. The reagent (CaO)
is inexpensive, CaO can be used for several times, the reaction
is very fast, the work-up is easy, and the yields are very good
when compared to other methods.

Experimental

Starting materials were obtained from Fluka company. Melting points
were determined by Buchi 510 apparatus and are uncorrected. IR
spectra recorded on Perkin-Elmer spectrometer. Proton NMR spectra
were recorded on a Bruker Advanced DPX FT 250 MHz instrument.
Calcium oxide (CaO) was purchased from Fluka company and pow-
derered effectively.

A mixture of ketone or aldehyde (1 mmol), fine powder of CaO
(0.5 g, 8.9 mmol) were heated in an oil bath for a few minutes. Then
hydroxylamine hydrochloride (0.208 g, 3 mmol) was added and the
mixture was stirred with a magnetic stirrer in the presence of air for
appropriate time (Table 1). Afterward, the reaction mixture was
mixed with ethylacetate, filtrate to remove CaO then mixed with
water and extracted. The ethylacetate solution was dried over
Na2SO4. The solvent was removed in vaccuoto give the product.
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