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Abstract: A microwave-assisted preparation of a series of Schiff-base via efficient condensation of 
salicylaldehyde and aryl amines without solvent is described in high yield as well as environmental 
friendship reaction in organic  synthesis. 
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The chemistry of the carbon-nitrogen double bond plays a vital role in the progresses of 
chemistry science1.  Schiff-base compounds have been used as fine chemicals and 
medical substrates.  Recently multi-dentate complexes of iron and nickel showed high 
activities of ethylene oligomerization and polymerization2.  In our efforts for ligands of 
polymerization catalysts, synthesis of Schiff-base through classical condensation of 
aldehydes (or ketones) and amines were pursued, however, the yield of products were 
low.  Driven by industrial application of polymerization catalysts with Schiff-base 
ligands, the aim of this research project is to screen simple and economic methods for 
preparation of Schiff-bases.  Herein the microwave (M.W.) promoted condensation 
reaction of salicylaldehyde and aryl amines displayed the convenient practicing way for 
forming a series of salicylaldimine (Scheme 1). 

Synthesis of Schiff base is often carried out with acid-catalyzed and generally by 
refluxing the mixture of aldehyde (or ketone) and amine in organic medium3.  However, 
with the assistance of microwave irradiation, it was found that the condensation reaction 
of salicylaldehyde and various aryl amines could proceed fast and efficiently without 
solvent (Table 1).  The products could be purified simply by re-crystallization in an 
appropriate solvent or a mixture of solvents.  The yields of products were high. 
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3a

3b

3c

3d

3e

Yield (%) Time

93

95

94

98

95

Compounds Yield (%) Time

3i

3j

3k

3l

3m

92 92

87

84 98

2 mins

3 mins

2 mins

30 sec

4 mins

1 mins

4 mins 3 mins

30 sec

4 mins

88

98

97

77

94
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3 mins

4 mins

4 mins

3.5 mins

3 mins

4 mins

3f

3g

3h

3n

3o

3p

Table 1   Preparation of Compounds  3a-3p

 
 

In classical organic synthesis of Schiff bases, it commonly meets the problem of 
removing solvents from the reaction mixture or liquid extraction especially in the case of 

aprotic dipolar solvent with high boiling point, or product isolation through liquid-liquid 
extraction.  The absence of solvent reduces the risk of hazardous explosions when the 
reaction takes place in a closed vessel in a microwave oven4.  Microwave-assisted 

reactions have been intensively investigated since the earliest publication of Gedye and 
Majetich in 19865,6.  Microwave-assisted technique has been popularly used in organic 
synthesis7. The solvent-free organic synthesis mediated by microwave irradiation 

performs several advantages such as higher atom economy, environmental friendship, 
reducing the hazard, etc. 

The method herein showed is the most convenient way to form the salicylaldimines, 

in which microwave irradiation plays an important role for promoting condensation 
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reaction of aldehyde and amine.  The products 3a to 3g and 3i to 3m were previously 
synthesized through traditional Schiff-base formation8.  With the best of our knowledge, 
the compounds 3h, 3n, 3o, 3p were unknown and their structures were confirmed by IR, 

NMR data and elemental analysis9.  Further investigation of condensation reaction of 
ketones and various amines are in progressing.  

 

General Procedure 
 
The microwave-assisted condensation of salicylaldehyde and aryl amines were carried 

out in a domestic oven, Midea PJ21B-A 800W.  3 mmol salicylaldehyde 1 with equal 
mole aryl amines 2 were mixed together at ambient temperature in an Erlenmeyer flask 
(25 mL).  The mixture was subjected to microwave for an optimized time on the 

“M-High” setting, except compound 3o was prepared in “High” setting.  The crude 
products were re-crystallized with ethanol, however, the product 3j was re-crystallized 
from the mixture of EtOH-CH2Cl2 (2:1). 
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5.30%;  N, 9.20%;  Found: C, 74.97%;  H, 5.33%;  N, 9.17%. 
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