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SYNTHETIC COMMUNICATIONS, 27(23), 4041-4047 (1997) 

A CLEAN CLAY CATALYSED SYNTHESIS OF d,N-DIARYLNITRONES 

Chockalingam Venkatachalapathy, Muniappan Thirumalaikumar, 
Shanmugam Muthusubramanian, Kasi PitchuTani and 

Shunmugaperumal Sivasubramanian 

School of Chemistry, Madurai Kamaraj University, 
Madurai - 625  021,  India 

ABSTRACT 

The first clean and the facile clay catalysed 
synthesis of d,N-diarylnitrones in good yield is 
reported. 

d,N-Diarylnitrones are synthesised by several 

methods , the most popular method being the condensation 

of arylaldehydes with the arylhydroxylamines. This 

condensation, which is usually carried out in ethanol 

requires warming the reaction mixture or even refluxing 

in some cases. Under such circumstances, the formation 

of dimeric by-product of the hydroxylamine, namely 

diazobenzene, is unavoidable. Also the rate of 

condensation varies widely with the nature of the 

substituents in the aryl part of the aldehyde or 

*To whom correspondence should be addressed. 
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4042 VENKATACHALAPATHY ET AL. 

hydroxylamine. Thus this method, though normally gives 

better yields, is impaired by the above facts. Hence any 

other modified methodology which overcomes the above 

drawbacks is worth considering. In view of this and in 

continuation of our work on the synthetic utility of 

clay catalysed reactions3 l4  and nitrones , we planned 

to carry out the condensation of arylaldehyde with 

phenylhydroxylamine in presence of K10-Montmorillonite, 

a clay medium. It may be mentioned that the clay 

K10-Montmorillonite has already been employed in acid 

catalysed aromatic substitutions, aldol condensation7 

and rearrangement reactions. These methods enjoy 

advantages such as (a) easy handling, (b) recovery of 

catalyst, (c) greater chemo/regio selectivity etc. 

In this method, a well ground mixture of 

arylaldehyde, phenylhydroxylamine and clay standing at 

room temperature for 2h results in nitrones 1 and the 

yield and melting point of the isolated nitrones are 

given in the T a b l e  . It can be seen from the T a b l e  that 

the yield of the nitrones is generally good ranging from 

73-85%. Probably this is one of the first synthesis of 

nitrones employing a clay medium. It should be mentioned 

that a mineral acid catalysed condensation of 

benzaldehyde and phenylhydroxylamine does not lead to 

the formation of nitrone under normal conditions. Hence, 

though this clay is acidic, efficient condensation takes 
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C L ,  N-DIARY LNITRONES 4043 

Table: Yield and melting point of the synthesised 

ni trones * 

Compound Melting point 
('C) 

Yield 
( % I  

la 

lb 

lc 

Id 

le 

If 

1g 

lh 

li 

1j 

lk 

11 

114 

162 

153 

140 

118 

94 

150 

187 

116 

92-93 

130 

138 

85 

75 

82 

81 

76 

78 

78 

80 

79 

73 

73 

79 

*All the compounds (la - lh,1° li," 1j,I2 lk,13 and 

11,14) are known. Products were characterised by 

comparision with IR and NMR spectral data of the 

authentic samples. For compounds lj, lk and 11 the IR 

and NMR spectra are similar to that of the other 

compounds. 

D
ow

nl
oa

de
d 

by
 [

U
Q

 L
ib

ra
ry

] 
at

 0
3:

48
 0

2 
N

ov
em

be
r 

20
14

 



4044 VENKATACHALAPATHY ET AL. 

place in this medium, avoiding the formation of 

diazobenzene or Bamberger rearrangement which is 

expected to take place under acidic conditions with 

arylhydroxylamines. It is interesting to note that the 

same reaction when carried out at elevated temperature 

i.e. , on a water bath for 2h, does not result in the 
nitrone. The product isolated was identified as 

azoxybenzene by HPLC, IR, 'H & 13C NMR and mass spectra. 

Any change in the clay composition or time, does not 

have any effect on the product formation, though a 

slight change in the product yield is noticed. Whatever 

be the aldehyde, this reaction results in azoxybenzene 

as the major product. 

Nitrones prepared by the conventional procedures2 

when treated with the clay and kept at the above 

experimental conditions undergo the same fate, though 

not at room temperature, giving azoxybenzene. Hence, at 

high temperature, the initially formed nitrone would 

have undergone hydrolysis to give N-phenylhydroxylamine, 

which might have been converted into azoxybenzene. The 

acid catalysed hydrolysis must have been effected by 

water molecules present in the clay, which is well known 

for its Bronsted behaviour. The support for this 

observation comes from the fact that even at room 

temperature when phenylhydroxylamine alone was mixed 

with clay it was converted into azoxybenzene. This is in 
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tx,N-DIARY LNITRONES 4045 

contrast to the acid catalysed Bamberger rearrangement 

observed in arylhydroxylamines upon treatment with 

mineral acids. Hence it is concluded that the clay 

treated condensation of arylaldehyde and 

arylhydroxylamine at room temperature is a method of 

choice for the preparation of d,N-diary1 nitrones in 

fairly good yield without any by-products. 

a)Ar = Phenyl 

c)Ar = 4-Chlorophenyl 

e)Ar = 4-Methoxyphenyl 

g)Ar = 3-Nitrophenyl 

i)Ar = 2-Hydroxyphenyl 

k)Ar = 1-Naphthyl 

1 

b)Ar = 4-Bromophenyl 

d)Ar = 4-Dimethylaminophenyl 

f)Ar = 4-Methylphenyl 

h)Ar = 4-Nitrophenyl 

j)Ar = 2-Fury1 

l)Ar = 3,4-Methylenedioxyphenyl 

General Procedure for the Preparation of d-Aryl-N- 

phenyl nitrones 1 using Clay. 

A mixture of arylaldehyde (0.01 mol), 

phenylhydroxylamine (0.01 mol), obtained by the 

reduction of nitrobenzene by zinc and ammonium 
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4046 VENKATACHALAPATHY ET AL. 

chlorideI9 and clay (1:l w/w mixture with respect to 

phenylhydroxylamine) was thoroughly mixed and kept at 

the room temperature for 2h. The mixture was then 

extracted with chloroform. Evaporation of the solvent 

gave a semisolid which was crystallised from ether 

and identified as the nitrone by mixed melting point and 

spectral data. The above mixture when kept on a boiling 

water bath for 2h yielded azoxybenzene ( 1 4 5 % ) .  

A mixture of phenylhydroxylamine (0.01 mol) and 

the clay (1:l w/w mixture) was throughly mixed and kept 

at room temperature for an hour. The mixture was then 

extracted with chloroform and evaporation of the solvent 

gave azoxybenzene (90%;). 

ACKNOWLEDGEWENT 

We thank the Council of Scientific and Industrial 

Research, New Delhi for the fellowship (CV and MT) and 

financial assistance (SS and SM). 

REFERENCES 

1) Tennant, G., "Comprehensive Organic Chernistry,l1 
Pergamon Press, New York, 1979; Vol. 2, Part 8, pp 500. 

2 ) Stamm , H. , IIMethodicum Chemicum, 'I Academic Press , 
New York, 1975, pp. 338. 

3) Pitchumani, K. and Pandian, A . ,  J. Chem. SOC. 
Chem. Commun., 1990, 1613; Pitchumani, K., Baskar. P. 
and Venkatachalapathy, C., Catalysis Lett., 1993, 

4 )  Pitchumani, K., Venkatachalapathy, C. and 
Sivasubramanian, S . ,  Indian J. Chem., 1997, 36B, 187: 
Venkatachalapathy, C. I Pitchumani, K. and 
Sivasubramanian, S., Indian J. Chem., accepted for 
publication. 

21/1-2, 157. 

D
ow

nl
oa

de
d 

by
 [

U
Q

 L
ib

ra
ry

] 
at

 0
3:

48
 0

2 
N

ov
em

be
r 

20
14

 



a ,  N-DIARYLNITRONES 4047 

5) Thirumalaikumar, M., Sivasubramanian, S., 
Ponnuswamy, A. and Mohan, P., Eur. J. Med. Chem., 
1996, 31, 905 and the references cited therein; 
Sivasubramanian, S., Amutha, C., Thirumalaikumar, M. 
and Muthusubramanian, S., Indian J. Chem., 1996, 358, 
503; Sivasubramanian, S . ,  Thirumalaikumar, M., 
Ravichandran, K. and Muthusubramanian, S . ,  Indian J. 
Chem., 1996, m, 1345. 
6) Laszlo, P. and Pennetreau, P., J. Org. Chem., 
1987, 52, 2407; Collet, C., Delville, A. and Laszlo, P., 
Angew. Chem. Int. Ed. Eng., 1990, 29, 535; Cornelis, A., 
Gerstmans, A., Laszlo, P., Mathy, A. and Zieba, I. 
Catalysis Lett., 1990, 6 ,  103. 

7) Onaka, M., Ohno, R., Kawai, M. and Izumi, Y., 
Bull. Chem. SOC. Japan, 1987, 60, 2689. 

8) Gutierrez, E., Azonar, A. J. and Ruiz-Hitzky, E., 
Heterogeneous Catalysis and Fine Chemicals, 1988, 
211; Meshram, H. M., Synthetic Commun., 1990, 
20[20), 3253. 

9) Vogel, A. I., “Text Book of Practical Organic 
Chemistry,I1 Ed 4.; ELBS, Longman, 1978, pp722. 

10) Arumugam, N., Manisankar, P., Sivasubramanian, S. 
and Wilson, D. A., Org. Mag. Reson., 1984, 22 ,  592. 

11) Arumugam, N., Manisankar, P., Sivasubramanian, S .  
and Wilson, D. A., Mag. Reson. Chem., 1985, 2 3 ,  246. 

12) Medyantseva, E. A., Andreeva, I. M. and 
Minkin, V. I., Zh. Org. Khim., 1972, 811), 146 
(Russ.); Chem. Abstr., 1972, 76, 112556m. 

13) Urbain Leopold, L. and Hendrik Emmanuel , K. , Ger. 
Offen., 1977, 2, 723, 613 (Cl.G03C1/72), Brit. Appl., 
1976, 76/22, 806, 24pp; Chem. Abstr., 1978, 88, P97476n. 

14) Nour-El-Din, A. M. and Mourad, A. E . ,  Monatsh. 
Chem., 1983, 114[21, 211 (Eng.); Chem. Abstr., 1983, 
98, 178575~. 

(Received in The Netherlands 1 7  June 1997)  

D
ow

nl
oa

de
d 

by
 [

U
Q

 L
ib

ra
ry

] 
at

 0
3:

48
 0

2 
N

ov
em

be
r 

20
14

 




