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Abstract 
Schiff’s bases are a significant class of organic compounds characterized by the presence of an azomethine (–C=N–) 

functional group, commonly formed through the condensation of primary amines with aldehydes or ketones. Named 

after the German chemist Hugo Schiff, these compounds play a vital role in organic chemistry, coordination chemistry, 

and biochemistry.Due to their simple preparation, structural flexibility, and wide applicability, Schiff’s bases have 

attracted considerable attention in organic and green chemistry research. In recent years, the growing emphasis on 

sustainable and environmentally benign chemical processes has encouraged the development of greener methods for 

the synthesis of Schiff’s bases. This study aims to provide an overview of the synthesis, properties, and green chemistry 

applications of Schiff’s bases, highlighting their role in promoting sustainable and environmentally responsible 

chemical practices. 
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Introduction 

Schiff bases are a group of chemical compounds that contain a specific carbon-to-nitrogen bond 

(C=N). They are usually created by mixing a primary amine with an aldehyde or ketone, which 

causes them to bond together and release a water molecule. Since they were discovered, these 

compounds have become popular because they are easy to make and can be used in many 

different ways. Because their structure is so easy to change, they are useful "building blocks" for 

creating more complex chemicals and medicines.  

Aiming the sustainable environment, researchers are replacing old ways of making Schiff bases 

with "green" methods. Instead of using toxic chemicals and high energy, these new 

techniques use eco-friendly solvents, reusable tools, and faster energy sources like microwaves. 

These improvements make the process cleaner, faster, and more efficient. The presence of the 

imine linkage in Schiff’s bases contributes to their unique physicochemical properties, including 

thermal stability, electronic characteristics, and strong coordination ability with metal ions. 

These properties make Schiff’s bases suitable for diverse applications in catalysis, corrosion 

inhibition, and environmentally benign chemical transformations. Additionally, many Schiff’s b  

ase derivatives exhibit significant biological activities; further expanding their relevance in 

sustainable chemical research. Hence here discussed an overview of the synthesis, properties, 

and green chemistry applications of Schiff’s bases, highlighting their role in promoting 

sustainable and environmentally responsible chemical practices. 

 

Methodology  
Researchers successfully synthesized Schiff bases using fast, eco-friendly methods that 

produced high yields without toxic chemicals. Using water or ethanol worked better and faster 

than traditional solvents, while "solvent-free" versions were the most efficient, creating almost 

no waste and making the final product easier to collect. The study found that using natural 

liquids like water and ethanol allowed the reactions to finish much faster than old-fashioned 

methods. Even better results were achieved using "solvent-free" conditions, where the chemicals 

reacted directly without being dissolved in anything. This "solvent-free" approach was the most 

effective because it worked rapidly, produced almost no waste, and made it very easy to collect 

the final product. Overall, these methods prove that chemical manufacturing can be both highly 

productive and safe for the planet. 

Microwave-assisted synthesis further improved the efficiency of Schiff’s base formation. The 

reactions completed within a few minutes under microwave irradiation, compared to hours 

required under conventional heating. This method resulted in enhanced yields and better energy 

efficiency, indicating its potential as a sustainable synthetic alternative. Similarly, ultrasound-
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assisted reactions promoted effective molecular interactions, leading to uniform product 

formation under mild temperature conditions. 

The synthesized Schiff’s bases were obtained as crystalline or amorphous solids with consistent 

physical characteristics, suggesting successful condensation reactions. The observed reaction 

efficiency, reduced energy consumption, and cleaner reaction profiles confirm that green 

synthesis methods provide superior outcomes for Schiff’s base preparation. Overall, the results 

clearly demonstrate that environmentally friendly approaches are effective for the synthesis of 

Schiff’s bases and offer significant advantages over traditional synthetic methods, making them 

suitable for future sustainable chemical applications. 

 

Reaction for the Synthesis of Schiff’s Bases (Green Chemistry Approach) 

Green synthetic approaches include the use of eco-friendly solvents such as water and ethanol, 

solvent-free conditions, and reusable catalysts, along with alternative energy sources like 

microwave and ultrasonic irradiation. These methods significantly reduce reaction time, energy 

consumption, and the generation of hazardous waste, while often providing higher yields and 

cleaner products. The presence of the imine linkage imparts Schiff’s bases with notable 

physicochemical properties, including thermal stability, electronic conjugation, and strong 

coordination ability toward metal ions. 

 

General Condensation Reaction 

A Schiff’s base is formed by the condensation of a primary amine with an aldehyde or ketone 

under mild and environmentally friendly conditions. 

Reaction: 

 
 

Mechanism of Schiff’s base formation involving nucleophilic addition of a primary amine 

followed by dehydration to form the azomethine (–C=N–) linkage: 

The formation of a Schiff base follows two main steps: nucleophilic addition and dehydration.  

1. Nucleophilic Addition: The process begins when the nitrogen atom of a primary amine attacks 

the carbon atom of a carbonyl group (from an aldehyde or ketone). This forms an unstable 

intermediate called a carbinolamine. 

2. Dehydration: In the second step, the carbinolamine loses a molecule of water. This removal of 

water creates the double bond between the carbon and nitrogen atoms (C=N), resulting in the 

final Schiff base (azomethine) 
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Properties of Schiff’s Bases in Green Chemistry: 

 Schiff bases are valued for being structurally stable, meaning they can withstand heat and 

chemical changes without breaking down. This stability allows them to work effectively at 

lower temperatures, which saves energy and supports the goals of green chemistry. 

 The electronic properties of Schiff’s bases are another key feature contributing to their 

versatility. The conjugated system formed by the imine linkage and aromatic rings enhances 

electron delocalization, which influences their reactivity and selectivity in chemical processes. 

This electronic flexibility makes Schiff’s bases suitable for catalytic applications and 

environmentally benign organic transformations. 

 In addition, the presence of a nitrogen atom with a lone pair of electrons enables Schiff’s bases 

to act as strong chelating agents. Their ability to coordinate with various metal ions leads to the 

formation of stable metal–Schiff’s base complexes, which are widely studied for their catalytic 

efficiency and reusability. 

 Schiff’s bases also display significant adaptability in terms of molecular design. By varying the 

nature of the amine or carbonyl precursor, a wide range of derivatives can be synthesized 

without complex procedures. This tunability supports the principles of green chemistry by 

enabling the design of functional molecules with reduced synthetic steps and minimal waste 

generation.  

 Furthermore, many Schiff’s bases show moderate solubility in environmentally friendly solvents 

such as ethanol or water, facilitating greener processing and easier product recovery. 

 

Future Applications of Schiff’s Bases in Green Chemistry: 

From a future perspective, Schiff’s bases hold immense potential in advancing sustainable 

chemical technologies.  

 One of the most promising application areas is green catalysis. Schiff’s bases and their metal 

complexes are expected to play a crucial role as recyclable catalysts in organic synthesis, 

promoting high reaction efficiency while minimizing hazardous by-products. Their ability to 

function under mild conditions makes them ideal candidates for environmentally responsible 

industrial processes. 

 Another important future application lies in corrosion inhibition. Schiff’s bases have shown 

effective adsorption behavior on metal surfaces, forming protective layers that prevent 

corrosion. As industries increasingly seek non-toxic and biodegradable alternatives to 

conventional corrosion inhibitors, Schiff’s bases are likely to gain wider acceptance in 

sustainable engineering and industrial systems. 

  Their potential use in sustainable material science is also gaining attention, particularly in the 

development of eco-friendly polymers, coatings, and functional materials can enhance durability 

and performance while maintaining environmental compatibility. 

 Additionally, their biological properties suggest future applications in green pharmaceutical 

research, biomedical research including the development of antimicrobial and antioxidant agents 

derived through eco-friendly synthetic routes. 

 

Conclusion 

Schiff bases are vital to green chemistry because they are easy to build, adapt, and use in eco-

friendly ways. By using sustainable methods like reusable tools and non-toxic solvents 

.scientists can produce these compounds with very little waste. Moving forward, their role in 

clean technology and sustainable materials makes them a key link between traditional chemistry 

and a safer, greener future.  
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