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Green Synthesis/Non Conventional Techniques for
synthesis of organic or inorganic compounds

There are several non conventional techniques for synthesis of
organic and organometallic compounds which provides alternatives
pathway for reaction due to the formation of high energy
intermediates. Green synthesis is better than conventional synthesis
which requires less energy, less time, less wastes, less hazardous
without any change in the structure of organic compounds.

1. Microwave Assisted Synthesis

2. Ultrasonic Assisted Synthesis

3. Photo Chemical Reaction

4. Electro & Mechano Chemistry































Green Synthesis

❖The Synthesis of Ibuprofen

Widely used chemical for Pharmaceutical drugs, in various kinds of analgesics (Pain killers)- Advil, Motrin, Medipren

- 28-35 million pounds of ibuprofen are produce each year 

- (37-46   million pounds of waste)
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2-(4-isobutylphenyl)propanoic acid



Brown Synthesis

Overall atom economy is 40%.      



New "Greener" Ibuprofen Process

Overall atom economy is 77%



Advantages of BHC Synthesis of Ibuprofen

❖Greater throughput and overall yield (three steps versus five steps)

❖Greater atom economy (uses less feedstocks)

❖Fewer auxiliary substances (solvents separation agents)

❖Less waste (lower disposal costs)



Microwave assisted reactions

Microwaves lie in the electromagnetic spectrum between infrared waves 

and radiowaves. 

They have wavelengths between 0.01 and 1 metre, and operate in a 

frequency range between 0.3 and 30 GHz. 

However, for their use in laboratory reactions, a frequency of 2.45 GHz is 

preferred, since this frequency has the right penetration depth for 

laboratory reaction conditions.

•Microwaves are used for heating purposes

•Homogeneous heating

•Teflon or potystyrene containers are used as reaction vessels

•Solvent used must be polar so as to absorb microwaves



Microwave assisted reactions in water

❖Efficient source of heating as energy directly imparted to the reaction 

medium

❖Rapid heating leads to saving of reaction time.

❖Smaller volume of solvent required

❖Diminishes the waste disposal problem

Advantages



Hofmann Elimination

Microwave irradiation leads to higher yield of the unstable product in a shorter time



Microwave assisted reactions in organic solvent
Diels-Alder Reaction

•Under usual conditions, the reaction requires a reflux period of 90 min.

•Under microwave condition. Diglyme is used as solvent and 80% yield

obtained in 90sec



Ultrasound is the sound waves having frequencies higher than that of the

human ear can respond (fl, > 16 KHz).

When a sound wave, pass through a liquid medium, it causes the

molecules to oscillate around their mean position. During the

compression cycle, the average distance between the molecules is

reduced and during refraction, the average distance between the

molecules is increased. Local temperature (around 5000°C) and pressure

(over 1000 bar) may be created. It is this very high temperature' and

pressure that initiate chemical reactions.

Applications of Ultrasound: Following are some of the important

applications of ultrasound in chemical synthesis. The symbol )))) is used

for reactions carried out on exposure to ultrasound.

Ultrasound Assisted Reaction



Esterification

Usually carried out in presence of catalyst like Sulphuric acid, p-toluenesulphonic acid, 

tosyl chloride, dicyclohexylcarbodiimide etc.

The reaction takes longer time and yields are low.

A simple procedure for esterification of a variety of carboxilic acids 

with different alcohols using ultrasound has been reported.

Advantages

• The reaction was carried out at room temperature

• Lesser time required 

• Yield very high.



Saponification

Saponification can be carried out under milder conditions using 

sonification.

By usual process of heating with aqueous alkali, yield only 15%
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