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SYNTHETIC COMMUNICATIONS, 29( lo), 1697-1701 (1999) 

Solid-Phase Synthesis of Oximes 

Hajipour *, a A. R.; Mohammadpoor-Baltork,b I.;Nikbaghat, 
K.;Imanzadeh, G. 

a College of Chemistry, Isfahan University of Technology 
Iran. 

b Department of Chemistry, Isfahan University, Isfahan 8 

Isfahan , 

744, Iran 

Abstract: In an extremely fast, high efficient and novel method, the 
reaction of hydroxylamine hydrochloride with a number of aldehydes 
and ketones under solventless ‘dry’ condition gave oximes in 
quantitative yield 

The oximes are highly crystalline and efficient for 
characterisation and purification of carbonyl compounds. These 
compounds represent a convenient series of derivatives of carbonyl 
compounds and may be used as intermediates for the preparation of 
amides by the Beckmann rearrangement 1 nitrones, 2 hydroximinoyl 
chlorides, 3 nitrile oxides 3 and chiral a-sulfinyl oximes. 4 The usual 
method for preparation of oximes involves treatment of carbonyl 

* To whom correspondence should be addressed. 
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1698 HAJIPOUR ET AL. 

compounds with hydroxylamine hydrochlorides in a basic aqueous 
medium with adjustment of pH. Some oximes are liquid or oil-out 
because of improper levels of solvent or reactant, being used, the 
operating conditions of this method are difficult. 

Since the early work of Toda, 5 application of solid state 
organic chemistry has been currently under intensive investigation. 
and has been recently reviewed. 6 The observation obtained were: a) 
decreasing reaction time b) cleaner reaction with easier work-up. 5-7 

In this article, we intend to report that silica gel, 8 in the 
presence of NaOH, could be used as an useful catalyst for preparation 
of oximes in dry media. Hydroxylamine hydrochlorides were reacted 
with several aromatic aldehydes and ketones (see table 1) yielding the 
desired oximes in quantitative amounts. 

The ability of silica gel 8 in dry media was demonstrated using 
various aldehydes and ketones with hydroxylamine hydrochloride in 
the presence of a base, the resulting data are summarised in Table 1. 
The aromatic aldehydes were converted to the corresponding oximes 
more than 95 %I yield in less than 3 min. (entries a-k ). In the case of 
ketones reactions were more difficult and completed between 6-8 min. 
with lower yields (entries 1-s), and the less reactive benzophenone was 
also found to condense with hydroxylamine hydrochloride in 75 % 
yield in 8 min. (entry r). 

In order to evaluate the influence of silica gel, the reaction of 
benzaldehyde and hydroxylamine hydrochloride without silica gel 
was tested. The results were unsuccessful and the aldehyde unchanged 
after 20 min. of grinding thoroughly in a mortar. Only in the case of 
dry media with silica gel, the oxime was produced in excellent yield. 

Another important observation found in this method is the 
exclusive reaction of aldehydes with hydroxylamine hydrochloride 
irrespective of the presence of ketones. This was carried out by 
treating one equivalent of aldehydes in the presence of one equivalent 
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OXIMES 1699 

of ketones with two equivalent of hydroxylamine hydrochloride, only 
the aldehydes selectively converted to corresponding oximes and the 
ketones did not react at all (Scheme 1). Therefore, this methodology 
could be used selectively for the preparation of aldoximes of the 
compounds that contain both aldehyde and ketone functional groups. *+ NH20HHCI - Silica gel 

4R 4R 

Table 1. Reaction of carbonyl compounds 1 with hydroxylamine 
hydrochloride. 

Entry R1 R2 R3 R4 Time Yield 
1 (min) yo a9b 
a H H H H 2 98 
b H OMe H H 2 100 
C H C1 H H 3 95 
d H H c1 H 3 95 
e H H H C1 3 95 
f H H H NO2 2 98 
g H H NO2 H 4 90 
h H H OMe OMe 2 96 
1 H OH H H 3 90 

k H H H Br 3 95 
1 Me H H H 6 90 
m Me Br H H 6 85 
n Me H H Br 6 90 
0 Me H H c1 7 95 
P Me H NO2 H 6 90 
9 Me H H NO2 6 95 
r Ph H H H 8 75 
S Ph H H c1 8 85 

j H Br H H 3 95 

a) Evaluated by weight of isolated oxime after punfication 
b, All products are known compound and cvhibit satrstactory spectrwcopic data ( 'H  NMR and 
I R )  
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Ph 

Silica gel Me 
*OH 0 %  ph* (teq.) 

Me 
+ NH2OH.HCI (2W) - 

Scheme 1. 

To the best of our knowledge this is the first example for silica 
gel catalysis of this reaction. In conclusion, the reported procedure is 
an interesting , easy and novel method for the preparation of oximes. 
These reactions were fast, the procedure was simple and of low cost, 
and it was possible to work under mild conditions. 

Experimental 

In a typical experiment, a mixture of 0.106 g (1 mmol) of 
benzaldehyde and (2 mmol, 0.144 g) of hydroxylamine hydrochloride 
was ground thoroughly in a mortar and supported on silica gel 7 (1 g). 
The reaction mixture was grinding for 2 min. (table 1) and the 
completion of the reaction is monitored by TLC examination. After 
completion of the reaction, the mixture was cooled to room 
temperature, 10 ml of 5% aqueous HC1 was added. The mixture was 
extracted with CH2C12 (2x5 ml). The extracts were combined and 
dried (CaC12), evaporation of solvent under vacuum gave 
benzaldehyde oxime, which was 298 pure, (TLC, 1H NMR). The 
product could be further purified by recrystallization from n-hexane. 
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D
ow

nl
oa

de
d 

by
 [

C
ol

or
ad

o 
St

at
e 

U
ni

ve
rs

ity
] 

at
 1

2:
02

 1
7 

O
ct

ob
er

 2
01

3 



OXIMES 

References and Notes 

1701 

1. 

2. 

3. 

4. 

5. 

6 

7 

8. 

Donaruma, L. G.; Heldt, W. Z. Org. React. 1960, 11, 1. 

a) Smith, P. A.; Robertson, J. E. J. Am. Chem. Soc. 1962,84, 
1197. b) Buehler, E. J. Org. Chem. 1967,32,261. c) 
Schoenewaldt, E. F.; Kinnel, R. B.; Davis, P. J. Org. Chem. 
1968,33,4270. 

a) Chiang, Y. H. J. Org. Chem. 1971,36,2146. b) Liu, K. C.; 
Shelton, B. R.; How, R. K. J. Org. Chem. 1980,45,3916. 

Hajipour, A. R.; Mahboubghah, N. J. Chem. Res. (S)  1998,122. 

Toda, F.; Yagi, M.; Kiyoshige, K. J. Chem. Soc. Chem. 
Commun. 1988,958. 

Toda, F. Acc. Chem. Res. 1995,28,480. 

a) Toda, F.; Boy, J.; Kaupp, G. J. Chem. SOC., Perkin Trans.2, 
1998,989. b) Haipour, A. R. Indian J. Chem., Sect. B, 1997, 
36B, 1069. 

Silica gel 60, Fluka, particle size 0.2-0.5 mm (35-70 ASTM. 
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