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SYNTHETIC COMMUNICATIONS, 26(4), 631-635 (1996) 

CALCINED ZnCrCO,-HTlc FOR THE OXIDATION OF BENZYL 
AMINES TO SCRIFF BASES’ 

B.M. Choudary”, N. Narender and V. Bhuma 

Homogeneous Catalysis Discipline 
Indian Institute of Chemical Technology 

Hyderabad 500007, INDIA 

ABSTRACT Oxidation of benzylamines to Schiff bases has been carried out 
using a mixed oxide catalyst obtained by the calcination of ZnCrCOq-HTlc which is 
a member of the anionic clay family 

Transition metal catalysed oxidations of amines are of great biological and 

synthetic importance These reactions display a rich diversity in mechanisms and 

may lead to the formation of either carbonyl compounds, amides, nitriles or Schiff 

bases In the course of our prqiect directed towards the applicability of 

hydrotalcites for organic synthesis, we have already reported interesting results on 

the utility of calcined ZnCrC0;-HTlc for the hydroperoxidation of aralkanes’ and 

oxidation of alkyl and benzyl pyridines to pyridyl ketones’ The latter reaction 

shows the efficacy of the catalyst in the oxidation of acid sensitive nitrogen 
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632 CHOUDARY, NARENDER, AND BHUMA 

containing organic substrates. In this report we describe the use of calcined 

ZnCrC03-HTlc, a solid catalyst in conjunction with anhydrous TBHP for the 

oxidation of benzylamines to Schiff bases. 

The oxidation of benzylamines catalysed by using calcined ZnCrC03- 

HTk3, to form the corresponding Schiff bases with excellent yields and high 

selectivities is shown in Table 1. The methodology is found to be equally efficient 

with both primary and secondary benzylamines (Scheme 1&2). Electron 

withdrawing substituents in the benzene ring enhance the yield of the product in 

comparison to electron donating substituents which give lesser yields (entries 

2&3) 

D 

Calcined ZnCrC03 - HTlc 

T B H P  (anhydrous1 
dry C H Z C I Z  , r t 

Scheme 1 

The salient feature of the present catalytic methodology is the selective 

oxidation of N-phenethyl benzylamine to the corresponding Schiff base with 90% 

selectivity (entry 7) Similarly 4-methyl benzylamine affords the corresponding 

Schiff base without the oxidation of the facile methyl group (entry 4) although the 

catalyst is found to be reactive with toluene, under similar conditions to give 

benzyl hydroperoxide' Tetrahydroisoquinoline yields 3,4-dihydroisoquinoline 

which is an important precursor of nitrogen containing natural products (entry 8) 
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CALCINED ZnCrC03-HTlc 633 

Calcined ZnCrC03-HTlc  

T B H  P I a n  hydrous) 

d r y  CH2CI2 , r t 

S c h e m e  2 

Table 1 .  0 xidation of benzylamines to schiff bases using calcined 

Entry Substrate Product 

ZnCrCOj- HTlc 
Product Schiff base 
conv. 1 % )  sel l%)b  

1 
2 

3 
4 

5 

6 

7 

8 

9 

R =  H 

R = p-OMe 

R = p-Cl 

R = p-Me 

CH3 CH3 

@ N $ - o  

90 98 

60 90 

80 92 

70 96 

60 5 E C  

96 98 

67 90 

88 90 

50  80 

a - Based on s t a r t i n g  mater ia l  recovered 
b - Calculated based on isolated yields 
c - 4 2 %  o f  acetophenone was recovered 
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634 CHOUDARY, NARENDER, AND BHUMA 

Increase in the reaction temperature results in the formation of byproducts 

thus, reducing the selectivity for the Schiff base obtained. 

Thus, the present catalytic methodology is very mild and involves the use 

of a heterogeneous catalyst which is reusable in comparison with the expensive 

ruthenium' and other reported methodologies5. 

Experimental 

Preparation of ZnCrC03-HTlc:- 

The ZnCrCO?-HTlc was prepared by the procedure reported by Rerchle et 

a? The catalyst was calcined at 723 K for 1 hr 

General procedure for the oxidation of primary and secondary amines 

A 100 ml round bottomed flask was charged with 250 mg of calcined 

ZnCrCO1-HTlc, 4 mmols of substrate in dry dichloromethane under NZ atmosphere 

and initially stirred for 1/2 hr Then, 3 5 ml(8mmol) of TBHP was added and the 

reaction contents allowed to stir for 36 hrs at room temperature The progress of 

the reaction was monitered by TLC After the completion of the reaction, the 

catalyst was filtered, washed with dichloromethane and the filtrate was 

concentrated under reduced pressure The products were purified by column 

chromatography The products were confirmed by 'H NMR and Mass spectra 
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