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Schiff base is a compound having functional group

of carbon-nitrogen double bond where nitrogen atom

is connected to an aryl or alkyl group.

Its General formula is

Here, Carbonyl compds may be ketone or aldehyde. R1 & 

R2 may be similar or disimilar longer & smaller. But R3 

never be H.

Schiff Base











Procedures for Synthesis of Schiff Bases 

1

Schiff Base & there complexes have been widely used in

organic chemistry, inorganic chemistry, medicinal chemistry

as well as environmental chemistry due to easy formation &

rich coordination with large variety of metal ions. There are

several processes are available for synthesis of schiff base

& their complexes. But growing concern over the

environmental impact of chemicals, green reaction

conditions in synthetic processes have been advocated in

which greenness is required in chemical reaction i.e.

minimum wastages avoid use of auxiliary substance like

organic solvent additional reagents & minimum energy is

required as well as maximum yield in minimum time.



In this context, the use of water as the reaction medium 

offers several advantages as 

(a) it is cheap, non inflammable, nontoxic, and safe to use

(b) its unique physical and chemical properties often 

increase the reactivity or selectivity, which sometimes is 

unattainable in organic solvents  

(c) it eliminates the additional efforts required to make the 

substrates/reagents dry before use and thus 

reduces/eliminates the consumption of drying agents, 

energy, and time.



SB is formed by the condensation of a primary

amine and an carbonyl compd (aldehyde or ketone)

(a) It involves the use of organic solvents like

methanol, tetra hydrofuran (THF), and 1,2-

dichloroethane (DCE).

(b) But in Microwave method (green synthesis

method) of Schiff base without solvent has also

been reported which yield is maximum.





A mixture of salicylaldehyde (0.004 mol) and

substituted aromatic amines (2a–e) (0.004 mol) in

water (1 mL) were added in microwave tube. The

contents were subjected to microwave irradiation at

200 W for about 30 sec–2 min. Progress of the

reaction was monitored by TLC. After the

completion of the reaction, solid product was

obtained in reaction mixture which was filtered and

recrystallized with methanol.

Experiment
Way-1

Microwave Method



Schiff bases are prepared by condensation of

salicylaldehyde (0.004 mol) with various aromatic

amines (2a–e) (0.004 mol) in benzene (10 mL) and

the mixture was heated under refluxed temperature

until no water is present.

Way- 2

Conventional Refluxed Method



To a stirred solution of carbonyl compd and p-amine in

10ml DCM, anhydrous MgSO4 was added. The reaction

mixture was stirred 2 hours at room temperature. The

resulting mixture was filtered through a sintered glass

funnel with the aid of two 2ml portions of DCM, and

then the filtrate was concentrated under reduced pressure

by rotary evaporation at room temperature to afford

yellow oil. The residual was dissolved in ethanol heated

in an 80°C water bath while hot water was added with

stirring. The resulting solution was allowed to cool to

room temperature and then was cooled in an ice-water

bath for 2 hr. Filtration provide the title compound (75%)

as white lamellar crystal.

Way- 3

Room Temperature Method



All above three methods were compared & was

found that time taken & percentage yield were

summarised in this table which indicates microwave

method is best method.

Result & Discussion



Novel green method using water as solvent for synthesis of

schiff’s base has been established. The synthetic scheme

has been given in following Scheme 1.

https://www.hindawi.com/journals/jchem/2013/909217/sch1/


Synthesis of 3a at different temperatures starting from ambient

temperature to 80°C as shown in Table 1. However, on

comparing the progress of reaction, the best yields were

obtained at a temperature of 70°C, therefore synthesis of

compounds (3b–e) was carried out at this temperature.

Moreover reaction time reported was according to the

completion of reaction at a microwave power of 200 W. The

results summarized in Table 1.

https://www.hindawi.com/journals/jchem/2013/909217/tab1/
https://www.hindawi.com/journals/jchem/2013/909217/tab1/


The Microwave irradiation method is

compared (in terms of time and yield %) with

conventional Reflux method for the synthesis

of Schiff bases as illustrated in Table 2.

https://www.hindawi.com/journals/jchem/2013/909217/tab2/


Classification of Schiff bases and their metal

complexes

By coordinating the d-block metal ion with the electron-

donating ligand atom, a complex is created that modifies the

metal’s steric and electrical properties. By doing so, the

metal ion’s reactivity is stabilized and regulated, which is

especially helpful for ions at higher oxidation states where

they are less stable. Auxiliary ligands, or Schiff bases, are

compounds that modify the structure and reactivity of a

transition metal ion inside a complex. On the other hand,

they do not incur any irreversible modifications, unlike

reactive ligands. Atoms like nitrogen, sulfur, or oxygen can

act as donors in the coordination process.



Denticity of Schiff base ligands Schiff bases are

classified into bidentate, tridentate, tetradentate, and

polydentate ligands, which can form extremely stable

complexes with transition metal ions (Figure 5).

Assume they have different functional groups such as -

OH, -NH2, or -SH; the resulting Schiff bases can act as

mixed-donor ligands in bi-, tri-, tetra-, and higher

coordination modes [48, 49, 50, 51]. Multivalent Schiff

base ligands easily form complexes with bidentate,

tridentate, and tetra- or polydentate metal ions at

different oxidation states. Donor atoms (N, O, S) can be

found in bidentate ligand (NN or ON), tridentate

ligands (NNN, ONO, NNS or ONS), and tetradentate

ligands (ONNO, NNNN, NSNO).



















From all above methods which shown that

microwave irradiation plays an important role

for promoting the condensation reaction of

carbonyl compound (aldehyde) and p-amine

where water plays the role of eco-friendly

solvent.

i.e. a simple efficient and fast method has

been developed for the synthesis of novel Schiff

bases in aqueous media under microwave

irradiation method which gives maximum yield

with minimum energy & wastage.

Conclusion




