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1. INTRODUCTION 

A Schiff base (or azomethine) is a functional group that 

contains a carbon nitrogen double bond with the nitrogen 

atom connected to an aryl or alkyl group but not 

hydrogen.
[1]

 Schiff bases are usually synthesized from 

the condensation of primary amines and active carbonyl 

group.
[2]

 Schiff bases are characterized by the −N=CH− 

(imines) group which is important for elucidating the 

mechanism of transamination and racemization reactions 

in biological systems. 

 

The formation of carbon–nitrogen double bond plays an 

important role in organic synthesis. This can be achieved 

by the reaction of aldehydes and amines in acidic 

medium which leads to synthesis of Schiff bases 

(imines). Schiff bases have attracted considerable 

attention of organic chemists due to their significant 

biological properties. 

 

Ethyl 2-aminobenzoate is an intermediate moiety which 

is being explored in the pharmaceutical industries and 

the substituted Ethyl 2-aminobenzoate derivatives have 

also been represents in the diverse therapeutic 

applications.
[1]

 Because of the versatile core contained in 

several substances derivatives of titled moiety that was 

possess a broad spectrum of pharmacological activities in 

particular, it has been most important pharmacopoeia
[2]

 

and privileged structural moiety  in medicinal 

chemistry
[3]

, encompassing a diverse range of biological 

properties including antimicrobial and antiviral
[4-10]

, 

anticancer
[11-16]

, antiurease
[17]

, antioxidant
[18-20]

, 

anticonvulsant
[21]

, antitube rculosis
[22]

, Receptoanti 

gonism
[23]

, antimalarial
[24]

, anti-inflammatory.
[25-29] 

In 

addition to benzimidazoles moiety showed anticancer 

activity against DNA topoisomerase and colon cancer 

cell lines. 

 

In present investigation, we synthesized Schiff bases 

from ethyl 2-aminobenzoate with substituted aromatic 

aldehydes using methane sulfonic acid in free solvent at 

room temperature in the presence P-Toluene sulphonic 

acid as catalyst in  ethanol as solvent  condition. We 

aimed to synthesize new Schiff’s bases using Bronsted 

acid catalyst due to easy to workup, improved better 

yield as well as completion of the minimum reaction 

time and also the intermediate of this reaction such as 

ethyl 2-aminobenzoate can be synthesized from 

phthalimide from sequential steps. In addition to studied 

the biologically potent activity of the titled derivatives. 

In the view of these facts as a continues search of 

antimicrobial activity of these Schiff base and its 

derivatives. (Scheme- 1). 

 

2. EXPERIMENTAL METHODS 

The synthetic grade chemicals, reagents, solvents and 

desired raw materials are parched from Fine chemical 

PVLTd and also used father without purification. The 

melting points of the synthesized derivatives were 

measured by Agarwal Thermo Scientific Fluke 51 II, 

melting point instrument and uncorrected was reported. 
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The newly synthesized derivatives were analyzed by 

advanced spectroscopic process such as 
1
H NMR (400 

MHz) and 
13

C NMR (100MHz) spectra of the 

synthesized compounds were recorded values  by an 

instrument Bruker Ultra Shield at room temperature 

Ultra Shield using tetramethylsilane (TMS) as the 

internal standard and deuterated chloroform (CDCl3) as 

the solvent The molecular weights of the titled 

compounds were measured by LCMS instrument were 

run on a Shimadzu spectrometer instrument, which was 

operating at 70 eV in positive mode. The progress of the 

reactions was examined by thin layer chromatography 

(TLC) analyses using (Merck 60 F254 silica gel). 

 

2.1).GENERAL PROCEDURE FOR THE 

SYNTHESIS OF ISOINDOLINE-1, 3-DIONE (2) 

Take the mixture pthalicanahydride (1mol) and urea 

(1.125mol) in a dry and clean 50mL beaker. This mixture 

put on the sand bath and applies the heating at 100
0
C. 

After completion of the reaction, the mixture dissolved in 

cold water filtrated and a solid can be separated. The 

solid was dried and recrystallized by ethanol. The 

compound can be characterized. 

 

Yeild-95%; colourlesscompoud, M.P-231-

233
0
C;

1
HNMR(400MHz,CDCl3)δppm:7.786(d,J=8.8 

Hzs,1H,Ar-H), 7.224-6.947(m,3H,Ar-

H),6.146(s,2H,NH2);
13

CNMR(100MHz,CDCl3)δppm. 

168.56,147.76,131.37,128.77,128.12,126.76.LCMS(m/z)

:138.54(M+H); Molecularformule. C7H7NO2. 

Elementalanalysis:Calculated:C-61.31,H-5.15,N-10.21; 

Obtained:C-61.24, H-5.14,N-10.29. 

 

2.2).GENERAL PROCEDURE OF SYNTHESIS OF 

2-AMINOBENZOIC ACID (3) 

The bromine liquid (1mol) dissolved in 5mL of 10% 

NaOH in conical flask at 010
0
C. The phthalimide (1mol) 

is dissolved in 10% NaOH in a 50mL in RBF. The 

bromine liquid added in above solution and arranged on 

the magnetic stirrer and reaction was continued at 70
0
C. 

As a observation, total amount of compounds consumed 

during the reaction and followed by TLC checked, the 

reaction mixture cooled under normal temperature, 

neutralised with 2N HCl and also finalised with few 

drops of glacial acetic acid. The crude is poured into 

ethylacetae and washed water in a twice and separated 

the organic layer and distilled off under vacuum. After, 

the desired product can be obtained by recrystlsation 

from ethanol. 

Yeild-93%; Palebrownsolid; M.P-212-

214
0
C;

1
HNMR(400MHz,CDCl3)δppm:7.712(d,J=8.0 

Hzs,1H,Ar-H),7.252-6.912(m,3H,Ar-

H),6.235(s,2H,NH2);
13

CNMR(100MHz,CDCl3)δppm 

:169.12,149.07,131.45,128.57,128.16,127.87.LCMS(m/z

):138.78(M+H); Molecularformule. 

C7H7NO2.Elementalanalysis:Calculated:C-61.31,H-

5.15,N-10.21; Obtained:C-61.24,H-5.14,N-10.29. 

 

 

 

2.3. GENERAL PROCEDURE OF SYNTHESIS OF 

ETHYL 2-AMINOBENZOATE (5) 

The mixture of 2-aminobenzoic acid (1mol) and ethanol 

(1.5mol) taken in 50mL RBF. The H3PO4 catalyst 

(0.4mol) added in reaction mixture and continued the 

reaction at reflux. The reaction maintained appropriate 

time and cooled at RT. After the mixture distilled and 

collect the final product. 

Yeild-92%;Broncopound;M.P-225-

227
0
C;

1
HNMR(400MHz,CDCl3)δppm:7.643(d,J=7.2Hz, 

1H,Ar-H),7.114-6.896(m,3H,Ar-

H),6.203(s,2H,NH2),4.145-

3.972(m,2H.CH2),1.184(t,J=5.8 

Hz,3H,CH3);
13

CNMR(100MHz,CDCl3)δppm:166.87,147

.76,129.37,128.12,120.28,118.754. 

112.31,58.40,12.37.LCMS(m/z):164.28(M-

H);Moleculaformule:C9H11NO2.Elemental 

analysis:Calculated:C-65.44,H-6.71,N-8.48;Obtained:C-

65.37,H-6.69,N-8.55. 

 

2.4. GENERAL PROCEDURE OF ETHYL (E)-2-

(BENZYLIDENEAMINO) BENZOATE (7A-7G) 

The mixture of ethyl 2-aminobenzoate (1mol) and 

substituted aromatic aldehydes (1mol) with ethanol (25 

mL) taken in a four neck 50 mLRBF. The P-Toluene 

sulphonic acid catalyst (0.5mol) added gradually into 50 

mLRBF. The total arrangement fitted on the magnetic 

stirrer and continues the reaction appropriate time. The 

progress of the reaction mixture checked by the TLC (as 

mobile system – n: hexane: EtOAc = 6:4). After 

completion of the reaction. 

 

2.4.1). Ethyl (E)-2-(benzylideneamino) benzoate (7a) 

Yeild-88%;Paleredsolid,M.P-214-

216
0
C;

1
HNMR(400MHz,CDCl3)δppm: 8.179 

(s,1H,=CH), 7.925-7.444(m,9H,Ar-H),4.202-

3.912(m,2H,-CH2),1.112(t,J=7.2Hz,3H,-

CH3),
13

CNMR(100MHz, CDCl3) 

δppm:167.72,162.11,151.63,131.48,130.25,129.46,128.4

7,128.22,128.01, 127.56,126.12,119.45, 

57.93,14.66.LCMS(m/z):253.57(M-

H);Molecularformule:C16H15NO2.Elementalanalysis: 

Calculated :C-75.87,H-5.97,N-5.53;Obtained:C-75.80,H-

5.96,N-5.59. 

 

2.4.2). Ethyl (E)-2-((4-hydroxybenzylidene) amino) 

benzoate (7b) 

Yeild-

94%;Paleredsolid,
1
HNMR(400MHz,CDCl3)δppm:8.914(

s,1H,-OH), 8.154(s,1H,=CH), 7.885-7.512(m,6H,Ar-

H),7.122-6.929(m,2H,Ar-H),4.205-3.856(m,2H,-

CH2),1.098(t,J=7.6Hz,3H,-CH3), 
13

CNMR(100MHz,CDCl3)δppm:166.74,158.16,150.22,1

30.41,129.18,128.94,128.55,128.39, 

128.07,127.59,118.81,58.80,13.46.LCMS(m/z):270.58(

M+H);Molecularformule:C16H15NO3 

.Elementalanalysis:Calculated:C-71.36,H-5.61,N-

5.20;Obtained:C-71. 29,H-5.60,N-5.29.3. 
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2.4.3). Ethyl (E)-2-((4-methoxybenzylidene) amino) 

benzoate (7c) 

Yeild-90%Paleredsolid,M.P-239-

241
0
C,

1
HNMR(400MHz,CDCl3)δppm:8.369(s,1H,=CH), 

7.884-7.504(m,6H,Ar-H),7.195-7.025(m,2H,Ar-

H),4.214-3.843(m,2H,-CH2),3.774(s,3H,-OMe),1.124 

(t,J=8.0Hz,3H,-

CH3),
13

CNMR(100MHz,CDCl3)δppm:164.79,157.09,15

8.74, 150.87,130.31,129.59, 

128.87,128.49,128.25,128.04,127.59,116.03,58.25,54.60,

13.69;.LCMS(m/z):282.58(M-H); 

Molecularformule:C17H17NO3.Elemental 

Analaysis:Calculated:C-72.07, H-6.05,N-4.94; 

Obtained:C-72.00,H-6.04,N-5.04. 

 

2.4.4). Ethyl (E)-2-((4-methylbenzylidene) amino) 

benzoate (7d) 

Yeild-

89%;Paleredsolid,
1
HNMR(400MHz,CDCl3)δppm:8.215(

s,1H,=CH),7.884-7.516 (m,6H,Ar-H),7.215-

7.116(m,2H,Ar-H),4.135-3.891(m,2H,-

CH2),1.567(s,3H,CH3),1.166 (t,J=8.0Hz,3H,-

CH3),
13

CNMR(100MHz,CDCl3)δppm:168.14,161.02,14

8.78,136.07,130.54,129.47,128.82, 128. 

11,127.54,126.62,124.32,11.72,58.73,22.08,12.55.LCMS

(m/z):268.48(M+H); Molecularformule 

:C17H17NO2.Elementalanalysis:Calculated:C-76.38,H-

6.41,N-5.24;Obtained:C-76.30,H-6.40,N-5.31. 

 

2.4.5). Ethyl (E)-2-((4-Chlorobenzylidene) amino) 

benzoate (7e) 

Yeild-

89%;Paleredyellowsolid,
1
HNMR(400MHz,CDCl3)δppm:

8.294(s,1H,=CH),7.907-7.454 (m,8H,Ar-H),4.147-

3.894(m,2H,-CH2),1.164(t,J=7.2Hz,3H,-

CH3),
13

CNMR(100MHz,CDCl3) 

δppm:169.07,158.81,151.54,132.25,130.39,129.27,128.8

3,128.42,128.05,126.98,118. 35,58.74, 

12.65.LCMS(m/z):287.29(M+2);Molecularformule:C16H

14ClNO2.Elemental analysis: Calculated:C-66.78, H-

4.90,N-4.88;Obtained:C-66.71,H-4.87,N-4.96 

 

2.4.6). Ethyl (E)-2-((4-Bromobenzylidene) amino) 

benzoate (7f) 

Yeild-89%;Browncompound;M.P-238-

240
0
C;

1
HNMR(400MHz,CDCl3)δppm:8.321(s,1H, 

=CH), 7.906-7.487(m,9H,Ar-H),4.116-3.914(m,2H,-

CH2),1.125(t,J=7.2Hz,3H,-CH3), 
13

CNMR(100MHz, 

CDCl3)δppm:168.06,159.14,150.25,131.02,130.24,129.5

5, 128.54,128.27, 127.64,127.04,118.31, 

58.45,12.35.LCMS(m/z):333.77(M+2);Molecularformul

eC16H15BrNO2.Elementalanalysis :Calculated:C-

57.85,H-4.25,N-4.22;Obtained:C-57.85,H-4.24,N-4.29. 

 

2.4.7). Ethyl (E)-2-((4-nitrobenzylidene) amino) 

benzoate (7g) 

Yeild-87%;Brownsolid,M.P-245-

247
0
C;

1
HNMR(400MHz,CDCl3)δppm:8.558(s,1H,=CH), 

8.350-8.125(m,4H,Ar-H),7.887-7.514(m,5H,Ar-

H),4.226-3.908(m,2H,-CH2),1.115(t,J=9.6Hz,3H,-

CH3),
13

CNMR(100MHz,CDCl3)δppm:169.47,164.14,15

0.55,138.59,136.37,129.48,128.44, 

128.65,127.88,125.57,124.43,122.18,119.25,58.40,13.66.

LCMS(m/z):299.87(M+H); Molecular 

formule:C16H14N2O4.Elementalanalysis:Calculated:C-

64.42,H-4.73,N-9.39; Obtained:C-64.35,H-4.71,N-5.46. 

 

3. RESULT AND DISCUSSION 

3.1. Chemistry 

All newly synthesized Schiff bases can be prepared at 

room temperature. These titled derivatives can be 

synthesized, we used to Bronsted acid catalyst methane 

sulfonic acid. The advantage of this s catalyst having 

accelerated the reaction, the appropriated time was 

required completion of the reaction, easy work up and 

commercially available. The advantage of this catalyst is 

used to improved and we also used for  different  

substituted aromatic aldehydes such as electron donating 

group of aldehydes and electron withdrawing group of 

aldehydes. Therefore, electron donating group of 

aldehydes react with ethyl 2-aminobenzoate to obtained 

highest yield and rate as well as  completion of the  

reaction  increases before reaction time  compared to that 

of electron withdrawing group of aldehyde. 

 

The in vitro antibacterial activity of all the newly 

synthesized compounds was evaluated by bacterial 

strains. In the present investigation both of electron 

withdrawing group of moiety as well as electron 

donating group of moiety and we also find the potent 

activity of these compounds. The activity potential of 

electro withdrawing group of derivatives lower than that 

of electron donating group of compounds but halogen 

substituted compounds (7e and 7f) exhibit excellent 

activity potential. Electron withdrawing group of 

compounds (7e-7g 6g) exhibit low activity potential. 

Electron donating group of compounds (6b and 6d) 

showed moderate activity. 
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Scheme-1 - The total synthetic route of the titled moiety. 

 

The structure of titled compounds was characterized by 

the advanced spectroscopic data. The 1H- and 
13

C-NMR 

spectra of all newly synthesized Schiff bases are 

consistent with their structures. The 
1
H-NMR spectra of 

these derivatives are simple and consist of the aromatic 

protons appears at 8.386 respectively. The aromatic 

protons resonate as a multiple signal at 6.869-8.854 ppm 

depending on the Ar group. and hydroxyl proton showed 

8.986.The methoxy proton appeared at 3.676. 

 

Initially we sought a mild and convenient method for the 

synthesis of titled Schiff bases at room temperature. For 

optimization of the amount of catalyst, the reaction of 

ethyl 2-aminobenzoate with 4-hydroxybenzaldehyde at 

ambient temperature was carried out as a model reaction 

and different amounts of catalyst were evaluated under 

the similar. The use of 5 mol% of methane sulfonic acid 

in ethanol for 20 min afforded the corresponding Schiff 

base in 96% yield (Table 1, entry 1). The optimization of 

the other reaction conditions was considered to develop 

the yield employing various catalyst loadings in different 

solvents. The results are expressed in Table 1. The yield 

of reaction in the presence of 3 mol% of 

methanesulphonic acid and using ethanol a solvent was 

increased up to 94%. 

 

To study the improved this process, the optimized 

procedure was extended for synthesis of other Schiff 

bases. The reaction was carried out at room temperature 

by taking a 1:1 mol ratio mixture of ethyl 2-

aminobenzoate with corresponding aromatic aldehyde 4-

hyroxyenzaldehyde the presence of 3 mol% of P-toluene 

sulphonic acid   in ethanol to give Schiff bases (7a-7g) 

(Scheme-1). 

 

Table 1: Schiff bases derived from the reaction ethyl 2-aminobenzoate and 4-hyroxyenzaldehyde using different 

catalysts and solvents for 20 min at room temperature. 

Entry Brønstedacids catalyst Catalyst loading (mol %) Solvent Yield (%) 
a
 

1 Sulphanilic acid 3mmol Ethanol 70 

2 P-toluene sulphonic acid 3mmol Ethanol 94 

3 Methanesulphonic acid 3mmol Ethanol 81 

4 Silicasulfuric acid 3mmol Ethanol 69 

a) Isolated yields 

 

3.2. Biological Activity 

All the titled compounds were evaluated by anti- 

bacterial activity as well as antifungal. Potent activity. 

The electron withdrawing group of derivatives and 

electron releasing group compounds showed a various 

potent activities against bacterial as well as fungal 

strains. Therefore, electron withdrawing group of 

compounds showed low biological potent activity 

compared with electron releasing groups. All halogen 

compounds exhibit well to excellent activity. The 

compound which possess electron donating group 

showed moderate activity as shown in Table-II. 

 

Table II: Antimicrobial activity screening activity Titled compounds scaffold. 

Compound 

Code 

*Zone of inhibition in (mm) 

Bacteria Fungi 

S.aureus E.coli S. typhi B.substill A. Niger C. albicans 

7a 09 08 10 08 07 08 

7b 13 12 14 16 09 08 

7c 21 19 19 20 12 13 
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7d 19 20 20 19 15 14 

7e 14 14 15 14 17 17 

7f 10 14 13 17 16 17 

7g 08 09 07 07 10 12 

streptomycin 25 25 22 22 NA NA 

Ketoconazole NA NA NA NA 20 20 

DMSO --- ---- --- --- --- --- 

 

4. CONCLUSION 

The reaction condition carried at RT condition for all the 

desired synthesized compounds. The development of the 

titled analogous was prepared from 85-92%. The 

electron releasing group derivatives group acquired 

excellent yield than that of the derivatives possesses 

electron withdrawing group. The rates of the reaction of 

the desired compounds were enhanced by catalyst such 

as P-Toluene sulphonic acid. All the prepared 

compounds are examined by anti- microbial activity 

against gram (+ve), gram (+ve) and fungal. The 

compound possess halogens exhibited an excellent 

potent active. Otherwise the compounds having electron 

releasing group which showed better potent active than 

that of the electron attracting group. 

 

5. AKOWNLDEMENT 

We would like to acknowledge PRISM PG &DG 

College, Visakhapatnam for providing us 

laboratoryfacility to carry out project work. 

 

6. REFERENCES 

1. Fatiha Benachenhou a, Abderrezzak Mesli a, Roger 

Guilard b,” Synthesis of Schiff bases by aromatic 

amine condensation with 3,3′-bithiophenes-2,2′ and 

4,4′-dicarbaldehydes”., Arabian Journal of 

Chemistry, July 2013; 6(3): 313-317. 

2. Asha Fadllallah Wady1, Mohammed Bahreldin 

Hussein1*, Muna Mahdi Mohammed,” Synthesis, 

Characterization of Schiff Bases Derived from 

Salicylaldehyde with. Some Amino Acids by a New 

Developed Method”. Scholars International Journal 

of Chemistry and Material Sciences, 2021; 4(5):         

46-53. 

3. Mahdi Ayoubi 1, Neda Foroughifar 2, Alireza 

Khajeh-Amiri 3, *, Naser Foroughifar 1,”Synthesis, 

characterization and study the biological evaluation 

of some Schiff base derivatives in the presence of 

lemon juice catalyst”, 2019; 9(4): 4187–4192. 

4. Suzan A. Matar a, Wamidh H. Talib b, Mohammad 

S. Mustafa c, Mohammad S. Mubarak c,” Synthesis, 

characterization, and antimicrobial activity of Schiff 

bases derived from benzaldehydes and 3,3′-

diaminodipropylamine”, Arabian Journal of 

Chemistry, November 2015; 8(6): 850-857. 

5. Suzan A. Matar a, Wamidh H. Talib b, Mohammad 

S. Mustafa c, Mohammad S. Mubarak c, Murad A. 

AlDamen c,” Synthesis, characterization, and 

antimicrobial activity of Schiff bases derived from 

benzaldehyde and 3,3′-diaminodipropylamine”., 

Arabian Journal of Chemistry, November 2015; 

8(6): 850-857. 

6. Waqas Mahmood a, Irshad Ahmad a, Mohsin Abbas 

Khan a, Syed Adnan Ali Shah b, Muhammad Ashraf 

c, Mirza Imran Shahzad c, Irfan Pervaiz d, 

Muhammad Sajid-ur-Rehman a, Umair Khurshid a,” 

Synthesis, characterization, molecular docking and 

biological evaluation(antimicrobial and antiviral) of 

Schiff Base derivatives of cefpodoxime.,” Heliyon, 

November 2022; 8(11): e11332. 

7. Lei Shi, Hui-Ming Ge, Shu-Hua Tan, Huan-Qiu Li, 

Yong-Chun Song, Hai-Liang Zhu, Ren-Xiang Tan,” 

Synthesis and antimicrobial activities of Schiff bases 

derived from 5-chloro-salicylaldehyde”., European 

Journal of Medicinal Chemistry, April 2007; 42(4): 

558-564. 

8. Ganesh More a, DarshanaRaut b, K. Aruna b, 

SakinaBootwala a,” Synthesis, spectroscopic 

characterization and antimicrobial activity 

evaluation of new tridentate Schiff bases and their 

Co(II) complexes.,” Journal of Saudi Chemical 

Society, December 2017; 21(8): 954-964. 

9. Cleiton M. da Silva a, Daniel L. da Silva a, Luzia V. 

Modolo b, Rosemeire B. Alves a, Maria A. de 

Resende c, Cleide V.B. Martins c d, Ângelo de 

Fátima,” Schiff bases: A short review of their 

antimicrobial activities”., Journal of Advanced 

Research, January 2011; 2(1): 1-8. 

10. Agata Goszczyńska, Halina Kwiecień & Karol 

Fijałkowski, ”Synthesis and antibacterial activity of 

Schiff bases and amines derived from alkyl 2-(2-

formyl-4-nitrophenoxy)alkanoates”. Medicinal 

Chemistry Research, 2015; 24: 3561–3577. 

11. Thamer A. Alorini a, Ahmed N. Al-Hakimi a b, S. 

El-Sayed Saeed a, Ebtesam Hassan Lutf Alhamzi c, 

Abuzar E.A.E. Albadri a “Synthesis, 

characterization, and anticancer activity of some 

metal complexes with a new Schiff base ligand”. 

Arabian Journal of Chemistry, February 2022; 

15(2): 103559. 

12. Mokhles M. Abd-Elzaher a,*, Ammar A. Labib a, 

Hanan A. Mousa a, Samia A. Moustafa a, Mamdouh 

M. Ali b, Ahmed A. El-Rashedy,” Synthesis, 

anticancer activity and moleculardocking study of 

Schiff base complexes containing thiazole moiety” 

beni-suef university journal of basic and applied 

sciences, 2016; 5: 85–96”. 

13. Maria Sadia a, Jehangir Khan a, Robina Naz a, 

Muhammad Zahoor b, Syed Wadood Ali Shah c, 

Riaz Ullah d, Sumaira Naz b, Ahmed Bari e, Hafiz 

Majid Mahmood f, Syed Saeed Ali e, Siddique A. 

Ansari e, Muhammad Sohaib g,” Schiff base ligand 

L synthesis and its evaluation as anticancer and 



Krishnarao et al.                                                              International Journal of Modern Pharmaceutical Research 

Volume 9, Issue 5. 2025                      │                   ISO 9001:2015 Certified Journal                     │               98 

antidepressant agent, Journal of King Saud 

University – Science, March 2021; 33(2): 101331. 

14. S. Li, S. Xu, Y. Tang, S. Ding, J. Zhang, S. Wang, 

G. Zhou, C. Zhou, X. Li, Synthesis, anticancer 

activity and DNAbinding properties of novel 4-

pyrazolyl-1,8-naphthalimide derivatives, Bioorganic 

and Medicinal Chemistry Letters, 2014;  24:       

586-590. 

15. V. E. Kuzamin, A. G. Artemenko, R. N. Lozytska, 

A. S. Fedtchouk, V. P. Lozitsky, E. N. Muratov, A. 

K. Mescheriakov, “Investigation of anticancer 

activity of macrocyclic Schiff bases by means of 

4D-QSAR based on simplex representation of 

molecular structure”. Environmental Research, 

2005; 16: 219-230. 

16. A. Tang, E. J. Lien, M. M. C. Lai, “ Optimization of 

the Schiff bases of N-hydroxy-N0-aminoguanidine 

as anticancer and antiviral agents, Journal of 

Medicinal Chemistry”, 1985; 28: 1103-1106. 

17. A. Wahab, S. S. Haider, I. Mahmood, T. Mahmood, 

S. K. Sherwani, S. Kanwal,  “Synthesis of Schiff 

bases from natural products and their remarkable 

antimicrobial and antioxidant activity”, Fuuast 

Journal of Biology, 2014; 4: 27-32. 

18. P. Valentina, K. Ilango, M. Deepthi, P. Harusha, G. 

Pavani G, “Antioxidant activity of some substituted 

1, 2, 4 triazo-5- thione Schiff base”, Pharmaceutical 

Sciences and Research, 2009; 1: 74-77. 

19. N. Ali, A. Khan, S. Amir, N. A. Khan, M. Bilal,  

Synthesis of Schiff bases derived from 2-hydroxy-1-

naphthaldehyde and their Tin(ii) complexes for 

antimicrobial and antioxidant activities, Bulletin of 

Chemical Society of Ethiopia, 2017;  31: 445-456. 

20. A. Z. Wail, A. H. Abbas,” Synthesis and antioxidant 

activities of Schiff bases and their complexes: A 

review: Antioxidant activities of Schiff bases, 

Applied Organometallic Chemistry”, 30: 807-885. 

molecular docking studies, Journal of Molecular 

Structure, 2016; 1181: 412-422. 

21. J. R. Dimmock, S. C. Vashishtha, J. P. Stables, 

“Anticonvulsant properties of various 

cetylhydrazones, oxamoylhydrazones and 

semicarbazonesderived from aromatic and 

unsaturated carbonyl compounds”, European Journal 

of Medicinal Chemistry, 2000; 35: 241-248. 

22. N. Sinha, S. Jain, A. Tilekar, R. S. Upadhayaya, N. 

Kishore, “ Synthesis of isonicotinic acid N’-

arylidene-N-[2-oxo2-(4-arylpiperazin- 1-yl)-ethyl]-

hydrazides as antituberculosis agents”, Medicinal 

Chemistry Letters, 2005; 15: 1573-1576. 

23. M.T. Shreenivas, B. P. Chetan, A. R. Bhat,” 

Synthesis and pharmacological evaluation of certain 

Schiff bases and thiazoldine derivatives as AT1 

angiotension-II(AII) receptor antagonists”, Journal 

of Pharmaceutical Science and Technology, 2009;  

1: 88-94. 

24. P. Melnyk, V. Leroun, C. Sergheraert, P. Grellier, 

“Design, synthesis and in vitro antimalarial activity 

of an acylhydrazone”, Bioorganic and Medicinal 

Chemistry Letters, 2006; 16: 31-5. 

25. P. Rathelot, P. Vanelle, M. Gasquet, F. Delmas, M. 

P. Crozet, P. Timon-David, “Synthesis of novel 

functionalized 5-nitroisoquinolines and evaluation of 

in vitro antimalarial activity”, European Journal of 

Medicinal Chemistry, 1995; 30: 503- 508. 

26. M. S. Manhas, S. D. Sharma, S. G. Amin, 

“Synthesis and anti-inflammatory activity of some 

substituted thienopyrimidones”, Journal of 

Medicinal Chemistry, 1972; 15: 106-107. 

27. M. S. Sondhi, N. Singh, Kumar, O. Lozach, L. 

Meijer,  “ A synthesis, anti-inflammatory, analgesic, 

and kinase (CDK-1, CDK5 and GSK-3)inhibition 

activity evaluation of benzimidazoles/ benzoxazole 

derivatives and some Schiff bases”, Bioorganic and 

Medicinal Chemistry Letters, 2006; 14: 3758-3765. 

28. S. V. Bhandari, K. J. Bothara, M. K. Raut, A. A. 

Patil, A. P. Sarkate, “ Design, synthesis and 

evaluation of anti-inflammatory, analgesic and 

ulcerogenicity studies of novel s-substituted 

phenacyl-1,3,4-oxadiazole-2-thiol and Schiff bases 

of diclofenac acid as nonulcerogenic derivatives”, 

Medicinal Chemistry, 2008; 16: 1822. 

29. R. P. Chinnasamy, R. Sundararajan, S. Govindraj, 

“Synthesis characterization and analgesic activity of 

novel Schiff base of isatin derivatives”, Journal of 

Advanced Pharmaceutical Technology and 

Research, 2010; 3: 342-347. 


