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Abstract— For the synthesis of Schiff bases, most productive 

method is used, green method. In this method, natural fruits 

juice are used as biocatalyst and shows environmental 

friendly properties. In green method of synthesis product is 

obtained in high quantity. It is very well known that when 

carbonyl compound reacts with primary amine, Schiff base is 

formed, which is widely used in the medicinal field. The 

objective of the work is to synthesize the two Schiff bases, 

named N-benzylidene aniline and N-benzylidene urea, both 

were synthesized when benzaldehyde reacted with aniline 

and urea each separately, produced high quantities of yields 

in the presence of tamarind water and Lemon juice and vice -

versa through green method and to study the effects of 

amount of biocatalysts on yields produced. It was observed 

that when low amount of bio catalyst is used the quantity of 

yields increase but in the higher amount of bio-catalyst 

quantity of yields decrease. The synthesized Schiff bases 

were characterized by, mass spectrum and IR spectrum and 

followed by the studies of antibacterial properties. 
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I. INTRODUCTION 

There are many methods, which are used to synthesize 

organic compounds, most of the methods takes place in 

solvent medium. Solvents used in these methods are organic 

chemicals and majority of solvents are toxic and hazardous 

and their by-products are considered as a very dangerous 

threat for the health and safety of chemical Engineer, chemist 

and environmental pollution (wahab et al, 2010). These 

solvents are expensive and their by-products are toxic for 

environment and living creature on earth. 

 To avoid this all the disadvantages of conventional 

methods, green approach for the synthesis of desirable 

organic compounds can be adopted. These method is 

environmental friendly, takes place in solvent free medium 

and extracts of fruits are used as biocatalyst. 

 The synthesis of Schiff bases was first reported by 

Hugo Schiff in 1864 (Garima et al, 2015). It contains a double 

bond (>C=N-) between Nitrogen and carbon atoms of 

primary amine and carbonyl compounds respectively (Demir 

et al, 2010). For the synthesis of Schiff bases, green method 

can be used. It is very effective and gives high amount of 

yield. This method of synthesis is time preventing, low cost. 

The extract of fruits juice contain Tartaric acid, Oxalic acid, 

citric acid, Malic acid etc. In the fruits juice, the acids have 

lower pH (Garima et al, 2015). The fruits extracts, used for 

the synthesis are easily available, cheap, nontoxic, eco-

friendly etc. (Bakht et al, 2015). In this present work, two of 

fruits extracts are used, Tamarind (Tamarind indica) water 

and Lemon (Citrus indica) juice as biocatalyst. 

 In human being and animals, reason of a large 

number of diseases are bacteria and fungi in all the parts of 

the world (Das et al, 1995). Schiff bases have a widespread 

use in medicinal field. They have similar structures as natural 

biological system. So they possess a lot of biological 

activities such as anticancer (Bakht et al, 2015), antibacterial 

(Pérez et al, 2014), antifungal, plant growth inhibitors, 

insecticides (Verma et al, 2004), herbicides, antidepressants 

(Gupta et al, 2006), ant tuberculosis, antimicrobials (Mele 

Jesmine et al 2008), anticonvulsant, anti-inflammatory, anti-

HIV etc (Bakht et al, 2015). Schiff bases derivatives are very 

effective against a large number of both types of gram 

negative and gram positive bacteria (Pandeya et al, 1999). 

II. MATERIALS & METHODS 

All the chemicals used were of AR grade and used as such 

Benzaldehyde (BDH), Aniline (RDH) and Urea (Sigma) were 

used. Tamarind (Tamarindus indica) and Lemon (Citrus 

indica) were purchased from local market. To verify the 

purity and synthesis of the compounds synthesized the 

Melting points were determined. Whatsmann filter paper is 

used for the filtration of yields, produced in the reactions. IR 

(Infrared) spectra and EIMS (Electron impact mass 

spectrometry) were recorded at ARBRO Lab New Delhi. 

Purity of the products was checked by TLC (Thin layer 

chromatography) in the department of chemistry, 

Mohammad Ali Jauhar University. 

A. General Procedure for the Extraction of Tamarind Water 

Fresh tamarind was taken and soaked in distilled water and 

kept for overnight, later, it was filtered through Whatman 

filter paper and a clear filtrate of tamarind water was 

obtained. This filterate is used in the synthesis of schiff base 

as a catalyst. The extract of tamarind is used as natural 

catalyst for synthesis of Schiff base because tamarind 

(Tamarindus indica) extract is acidic (pH = 3). The tartaric 

acid (8-12%) along with citric and mallic acid, can be used as 

an acid natural catalyst for Schiff base formation. (Wahab et 

al, 2014) 

B. General Procedure for the Extraction of Lemon Juice 

Lemon juice was extracted from fresh lemons, bought from 

local market, the extracted juice then filtered through 

whatsmann filter paper to obtain clear juice, which can be 

used as catalyst. Lemon Juice is extracted from some 

common species found in Indian market. Lemon juice is little 

opaque yellow liquid, containing a sharp, acid taste and 

characteristic odour. In this study Lemon juice is also used as 

a catalyst for synthesis of Schiff base. It is acidic in nature 

(pH=2-3) and percent of Citric acid (5-7%) is more than other 

acids. (Patil et al, 2011) 

C. General Procedure for the Synthesis of Schiff Base 

In the synthesis of N-Benzylidene aniline, the equimolar 

amount of benzaldehyde (1.2ml/0.1 mol) and Aniline 

(1.1ml/0.1 mol) were taken in three different beakers. In these 

three reaction mixtures natural acid catalyst, i.e. Tamarind 
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water were added in following amount (0.5ml, 1.0ml, 1.5ml) 

and then left it at room temperature for 5 minutes then further 

mixtures were stirred for 45-50 minutes at room temperature. 

on completion of the reaction, pale yellow solid material is 

obtained. It was washed with distilled water and then purified 

by recrystallization with minimum amount of ethanol. The 

same procedure was adopted for the lemon juice. The melting 

point is measured by opened capillary method. 

 For the synthesis of N-Benzaldehydeurea, 

Benzaldehayde (1.2ml/0.1mol) and Urea (0.6gm/0.1mol) 

were reacted in the same manner, yellowish white product 

was obtained. Yield was recrystalized with minimum amount 

of ethanol. 

III. DETERMINATION OF ANTIBACTERIAL ACTIVITY 

To know the biological activity of synthesized Schiff bases, 

the bacterial strains are obtained from the Department of 

Biochemistry, Mohammad Ali Jauhar University, Rampur 

(U.P.) INDIA. For the screening of antibacterial activity of 

Schiff bases, Agar well method was used. Autoclaves Muller 

Hinton broth was used to keep the bacterial culture in log 

phase for 2 hours with constant agitation and wells were dug 

into Muller Hinton agar. 10 microlitre cultures were poured 

into the wells and four wells 100mg/ml, 50mg/ml, 25mg/ml 

and 12.5mg/ml of the test compound N-Benzylidene aniline 

were taken for activity and the plate was incubated at 32°C 

for 24 -48 hours. Same procedure was used for the N-

benzylidene urea too. Gentamicin antibiotics plate was used 

as a controller. It was put middle of the plate. 

 In the synthesis of Schiff bases, N-Benzylidene 

aniline and N-Benzylidene urea were obtained by Green 

method. Carbonyl group of benzaldehyde behaves as 

electrophile and amine group of the aniline and urea behave 

as nucleophile. 

 The reaction of synthesis is completed in two steps, 

in the first step protonation of carbonyl oxygen takes place. 

An intermediate carbinolamine is formed then in next step 

carbinolamine loses a water molecule by natural acid 

pathways. This reactions takes place in solvent free 

conditions. Here we synthesis both the compounds on the 

presence of Tamarind water and Lemon juice. N-Benzylidene 

aniline and N-Benzylidene urea were obtained. 

IV. RESULTS & DISCUSSION 

1) Synthesis of N-Benzylidene Aniline in the Presence of 

Natural Acid 

 
2) Synthesis of N-Benzylidene Urea in the Presence of 

Natural acid 

 

A. Yields of N-Benzylidene Aniline & N-Benzylidene Urea 

In The Presence of Tamarind Water & Lemon Juice 

N-Benzylidene aniline and N-Benzylidene urea, both can be 

synthesized by Green method and give a very good amount 

of products yields. In this process of synthesis of Schiff bases, 

a small amount of natural fruits acidic catalyst is enough to 

provide quantitative yields of the products. 

S.. 

No. 

Name of 

the 

catalyst 

Amount 

of 

catalysts 

(ml) 

Percentage 

of N-

benzylidene 

aniline 

Percentage 

of N-

benzylidene 

urea 

1. 
Tamarind 

water 
0.5 92.38 93.93 

2. 
Lemon 

juice 
0.5 89.82 89.22 

Table 1: Comparative Yields of N-Benzylidene Aniline & 

N-Benzylidene Urea in the Presence of Tamarind Water & 

Lemon Juice 

 This method of synthesis is green method, it is 

cheaper and also time preventing. It just takes 45 minutes to 

1 hour to complete the reaction and a high amount of yield is 

obtained. 

B. Effects of Amount of Catalyst on the Product Yield 

Different amounts yields of the product obtained with 

variable amount of acid catalysts are summarised in table-2 

and table-3. The data given in the table show that when the 

amount of acidic catalysts were increased the amount of 

product decreases. It indicates towards acid concentration 

cannot be too high more than the nativity of the amines. If the 

amines is protonated and becomes non-nucleophilic, 

equilibrium moves to left and formation of carbinolamine 

cannot occur. 

S.. 

No

. 

Amou

nt of 

catalys

t (ml) 

Product yields 

obtained with 

Tamarind water 

Product yields 

obtained with 

Lemon juice 

Produ

ct 

yield 

(gm) 

Percentag

e Yield 

Produ

ct 

yield 

(gm) 

Percentag

e Yield 

1. 0.5 2.1894 92.38 2.1287 89.82 

2. 1.0 2.0566 86.78 1.9995 84.37 

3. 1.5 1.9446 82.06 1.9114 80.65 

Table 2: Yields of N-Benzylidene Aniline Obtained with 

Tamarind Water and Lemon Juice 

S. 

No

. 

Amou

nt of 

catalys

t (ml) 

Product yields 

obtained with 

tamarind water 

Product yields 

obtained with 

Lemon juice 

Produ

ct 

yield 

(gm) 

Percentag

e yield 

Produ

ct 

yield 

(gm) 

Percentag

e yield 

1. 0.5 1.7358 93.93 1.6487 89.22 

2. 1.0 1.5240 82.47 1.5552 84.16 

3. 1.5 1.3643 73.83 1.4638 79.23 

Table 3: Yields of N-Benzylidene Urea Obtained with 

Tamarind Water and Lemon Juice 



Synthesis, Characterization & Antibacterial Studies of Some Schiff Bases Synthesized by an Ecoefficient Method 

 (IJSRD/Vol. 6/Issue 06/2018/085) 

 

 All rights reserved by www.ijsrd.com 349 

C. Characterization of the Products 

N-Benzylidene aniline and N-Benzylidene urea, both are 

stable at room temperature and also non-hygroscopic. They 

decompose at high temperatures, insoluble in water and 

soluble in methanol, ethanol and chloroform. Their 

characterizations were done with their physical properties, 

melting points, TLC and mass spectroscopy. 

S. No. Products Name and chemical formula Product color Product smell Physical state Melting point 

1. 
N-Benzylidene aniline 

(C12H11N) 
Pale Yellow Disagreeable Crystalline solid 54°C 

2. 
N-Benzylidene Urea 

(C8H8N2O) 
Yellowish white Disagreeable Crystalline solid 74°C 

Table 4: Physical Characteristics of Products

 The yield of N-Benzylidene aniline was pale yellow 

and it's IR (KBr) spectrum showed the characteristics peak of 

imine linkage at 1625 (>C=N-) cm-1. Its mass spectrum 

showed the molecular ion peak at m/z 181.2 having molecular 

formula C13H11N. The yield of N-benzylidene urea was 

yellowish white in colour. Its spectral data showed IR (KBr) 

at 1640 (>C=N-) cm-1. Its mass spectrum showed the 

molecular ion peak at m/z 148.1 with molecular formula 

C8H8N2O. 

S. 

No. 
Compounds 

EIMS 

m/z 

IR stretch of 

C=N (cm2) 

1. 
N-benzylidene 

aniline 
181.1 1625 

2. 
N-benzylidene 

urea 
148.1 1640 

Table 5: Spectral Characterization of N-Benzylidene Aniline 

& N-Benzylidene Urea 

D. Antibacterial Activity 

In study of antibacterial, N-benzylidene aniline was active 

against gram negative bacteria (Escherichia Coli) but the N-

Benzylidene urea is inactive against Escherichia Coli. 

 

S. 

No 

Microbes 

(gram negative 

bacteria) 

Activity 

N-benzylidene 

aniline 

N-

benzylidene 

urea 

1. 
Escherichia 

Coli 
+ve -ve 

Table 6: Antibacterial Activity of N-Benzylidene Aniline 

and N-Benzylidene Urea against Gram Negative Bacteria 

 
Fig. 1: Antibacterial Activity of N-benzylidene Aniline is 

Active against E. coli (gram negative bacteria) 

 
Fig. 2: Antibacterial Activity of N-benzylidene Urea is 

Inactive against E. coli (gram negative bacteria) 

V. SUMMARY & CONCLUSION 

In present, the use of natural acids of fruits juice is growing 

in the synthesis of important organic compounds due to their 

acidic properties, easy availability, environmental characters, 

enzymatic activities and low cost. These are used as 

biocatalyst in Chemical reactions in organic transformations 

in the formation of C-C, C-N bonds in different organic 

compounds. 

 This work represents the study of synthesis of Schiff 

bases like N-benzylidene aniline and N-benzylidene urea in 

the presence of two natural fruits extracts, Tamarind and 

Lemon juices, their physical characterisation, spectroscopic 

properties and antibacterial Activities were studied. 
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