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Introduction

Schiff bases are aldehyde or ketone-like compounds with an azomethine or imine group in place of the carbonyl group 
[1]. It can also be defined as a compound having a functional group that comprises a carbon-nitrogen double bond, with 
the nitrogen atom linked to an aryl or alkyl group, rather than a hydrogen atom [2]. Schiff bases are named after Hugo 
Schiff, a German chemist, in 1864 and won a Noble prize for the same. Schiff bases is a form of organic compound that has 
a widespread of uses in an array of domains, including analytical, and inorganic chemistry [3]. Due to a myriad of activities 
such as Antimalarial, Antibacterial, Antifungal, Antiviral, Antidyslipidemic activity, Antihelmintic activity, Antitubercular 
activity, Antioxidant activity, Antidiabetic activity and so on, Schiff bases have extended prominence in the pharmaceutical 
as well as medicinal fields [4]. There are other uses of Schiff bases other than the above-mentioned pharmacological uses. 
They can be used as intermediate in reactions, catalysts, dyes, etc... [5]. 

General structure of Schiff bases

Schiff bases are basically the nitrogen analogue of aldehyde or ketone. The modification that persists in the structure is 
replacement of the carbonyl group with the imine group (-N=CH-). SBs are the byproduct of the acid catalyzed condensation 
of 1° amines and carbonyl compounds [5-7]. 

Synthesis of Schiff bases

Conventional methods of synthesis of Schiff base

The majority of SBs are made via condensation of 2-hydroxybenzaldehyde with aromatic and aliphatic amines. Calvin 
and Bailes discovered a number of imines by combining salicylaldehyde with substituted phenylamines and other aromatic 
amines in a condensation process [8-11]. 
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Abstract

From ancient times, the chemistry of Schiff base-containing molecules has been a fascinating subject of study. They've been 
found to be a flexible pharmacophore for the creation and development of a wide range of bioactive lead compounds. Schiff 
bases are compounds containing the imine functional group. Different Schiff base containing byproducts have recently been 
synthesized and studied for activities such as antioxidant, antibacterial, antituberculosis, anti-inflammatory, antidepressant 
and anxiolytic activity, antihypertensive, anticonvulsants, anticancer, and antifungal activity. Different green chemistry 
techniques like-solid state, sonochemical, microwave assisted synthesis for synthesis of Schiff bases are discussed in this 
review.

R1, R2, R3 = alkyl or aryl group

Figure 1:  Basic structure of Schiff base
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Microwave assisted method

Rousell and Majetich’s independent studies first led to the microwave irradiation 
method. Because it eliminates the need of aromatic solvents and the Dean-Stark 
equipment for azeotropic water removal, microwave irradiation is environmentally 
less harmful than other approaches [5,12]. Another advantage of this method is that 
the reactions are more efficient in a shorter amount of time [13,14]. 

Solid State Synthesis

Grinding a mixture of more than two distinct substances provides the mechanical 
energy required to cause molecules to react. Heating, particle size reduction with 
accompanying increase in surface area and formation of new surfaces, local melting, 
and even phase transitions to alternate polymorphs are all possible impacts of the 
kinetic energy delivered during grinding on a crystalline solid [13,15,16]. 

Ultrasound Irradiation 

Ultrasonic irradiation can be used to substitute the heating method in some cases. 
The KQ-218 ultrasonic cleaner (20 kHz/50 W) is used for ultrasonic irradiation [13,1]. 
The general process for the synthesis is- take the solvent of choice at 50°C, the reactants 
in the molar ratio substitute benzaldehydes/substitute anilines (1:1) are resolved. The 
mixture is then introduced to the ultrasound. The chemical is irradiated for 10-20 
minutes and the reaction is monitored using TLC, after which the solvent is evaporated 
[15,17]. 

Water suspension method

This method is carried out without the use of any acid catalyst or any other 
type of organic solvents. The reaction occurs in a water suspension medium [18]. 
The condensation of Isatin and 5-fluroisatin in water with the diamines leads to the 
synthesis of the corresponding SBs. The condensation occurs at room temperature for 
about 30 hours. The product is separated by simple filtration, is washed with water and 
dried [8,19]. 

Synthesis using natural catalyst

Grapes, sweet lime, and unripe mango fruits were purchased locally, then pressed 
through a fruit mixer and filtered with cotton to get liquid juice. While luscious lime 
fruits were peeled with a knife and fruit slices were squeezed into a fruit juicer to get a 
semisolid mass, the semisolid mass was then filtered with cotton to obtain liquid juice 
for use as a catalyst [12]. 

Conclusion

Schiff base is considered as one of the most versatile compounds. They’re used 
as reactants in an array of synthetic organic processes, as significant frameworks 
in organometallic chemistry, as the backbones of valuable catalysts, and as 
pharmacological praesidium for a range of diseases and pathological conditions. 
The synthesis of SBs mainly takes place with aldehyde or ketone as the reactant with 
amines. There are various ways of synthesizing the compound including the water 
suspension method, microwave assisted synthesis, ultrasound irradiation and solid-
state synthesis; these are more efficient and ecofriendly than conventical method. The 
methods discussed above can be applied for synthesis of novel Schiff bases via green 
chemistry approach.
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Figure 2: Synthesis of Schiff base via conventical method

Figure 3: microwave assisted synthesis of Schiff base

Figure 4: Solid State Synthesis of Schiff bases

Figure 5: Ultrasound irradiation synthesis of Schiff bases
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