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INTRODUCTION  

Benzamide is an aromatic amide that consists of benzene 

bearing a single carboxamido substituent. Benzamide 

used in medicinal as well as in synthetic industry.
[1]

 

Amides are found in various natural products in organic 

chemistry. Benzamide are a significant class of amide 

compounds. These compounds have been widely used in 

medical, industrial, biological and potential drug 

industries.: Juvenile hyperactivity.
[2]

 The treatment of 

Cancer.
[3]

, Hypercholesterolemia.
[4]

 Antitumour.
[5]

 Anti-

microbial.
[6]

 Antibacterial.
[7]

 Anti-fungal.
[8]

 Anti-HSV.
[9]

 

Antioxidant.
[10]

 Analgesic.
[11]

 and Anti-inflammatory.
[12]

 

Amide derivatives also show Anti-platelet activity.
[13]

 

Recently, amide compounds have been used in drug 

discovery. Other fields in which amide compounds are 

broadly used include industrial sectors such as plastic, 

rubber industry, paper industry, and agriculture. 2-

Aminobenzamide is chemically reactive due to its amine 

and amide groups. which are prone to reactions such as 

reductive amination, forming heterocyclic rings like 

quinazolinones when reacted with aldehydes and 

ketones. Its amide functional group can undergo 

amidation reactions, and its amine group can act as a 

ligand in forming complexes with metal ions. 2-Amino 

Benzamide is also an inhibitor of histone deacetylases 

(HDACs), demonstrating biological reactivity.
[14]

 2-

aminobenzamide is an amphoteric compound with both 

acidic and basic properties due to its amide (-CONH₂ ) 

and amine (-NH2) groups. Therefore, it has two different 

ionizations constants. one for the acidic ionization and 

one for the basic ionization.   

 

NH2

NH2

O
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ABSTRACT  

A series of new 2-aminobenzamide derivatives (2a-2i) has been synthesized in good to excellent yields by adopting 

conventional methodologies starting from 2-amino salicylic acid and characterized on the basis of their analytical 

and spectral. Selected compounds of this series were then tested antimicrobial activity against different strains of 

gram positive and gram-negative bacteria and fungal strain by using cup plate method. among this series of 

compounds 2f shows broad spectrum antibacterial activity. Whereas, the tested compounds 2d and 2e and exhibited 

moderate activity. and compound 2c shows good activity against gram negative bacteria. For antifungal activity 

compounds 2g shows potent activity. whereas the test compounds 2f and 2i exhibited moderate activity,  
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MATERIALS AND METHODS 

Chemistry (Scheme) 

Synthesis of 2-Amino Benzamide derivatives (2a-2i) from 2-Amino Salicylic acid by Conventional method. 
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General procedure for scheme 

Step-1; 4-Amino-(4-Chlorophenyl)-2-

Hydroxybenzamide  
To a mixture of 2-amino salicylic acid, 2-chloroaniline 

and phosphorus trichloride 1:1:0.3, chlorobenzene was 

added in RBF. The mixture was stirred and heated to 

reflux for 5 hrs. The completion of reaction was 

monitored by TLC. After being cooled at room 

temperature, the obtained, crude product was filtered off, 

washed successively with 10% sodium carbonate 

solution. The solid product was then filtered off, dried 

and recrystallized using dimethylformamide as a solvent. 

 

Step-2; Ethyl {2-[(4-Chlorophenyl) Carbamoyl] 

Phenoxy} Acetate 

Ethyl/Methyl esters were added dropwise to a mixture of 

appropriate salicylamide and anhydrous K₂ CO₃ , 

refluxed in 2-butanone, ethyl Bromo-ester. The Optimum 

molar ratio was amide: ester: K₂ CO₃  = 1:1:1. The 

mixture was stirred and heated to reflux for 5 hrs. 

cooling at room temperature, after filtration and 

evaporation of solvent, esters were obtained in 

crystalline form and were recrystallized using ethanol as 

a solvent.   

 

Step-3:4-Amino-N-(4-Chlorophenyl)-2-(2-Hydrazinyl-

2-Oxoethoxy) Benzamide 

A mixture of ethyl ester and hydrazine hydrate 1:1 was 

refluxed in ethanol for 3 hrs. The reaction mixture was 

cooled, it is filtered then the precipitate is recrystallized 

using dimethylformamide, as a solvent. 

 

 

 

Step-4;5-Amino-2-{2-[(2E)-2-Benzylidenehydrazin-1-

yl]-2-Oxoethoxy}-N-(4-Chlorophenyl) Benzamide 

Hydrazones - were added to a solution of hydrazide in 

ethanol, the appropriate various aromatic aldehyde was 

(1:1). The reaction mixture was refluxed for 5 hrs. The 

solid obtained after cooling was filtered off, and 

recrystallized using ethanol as a solvent. 

 

BIOLOGICAL ACTIVITY 

In-vitro ANTIBACTERIAL ACTIVITY
 

The anti-bacterial activity was carried out by cup-plate 

method.
[15]

 Zone of inhibition of the synthesized 

compounds were measured and compared with the Zone 

of inhibition of the standard reference drug. The standard 

reference drug used in the research work was 

Ciprofloxacin.
[16]

 Antibacterial activity against 

Staphylococcus aureus, Bacillus subtilis, 

Staphylococcus epidermidis. Escherichia coli, 

Pseudomonas aeruginosa, Shigella. Nutrient agar media 

was prepared by dissolving Peptone (10g), Beef extract 

(1.5g) Agar (15g) Sodium chloride (5g) Distilled 

water(1000ml).20 ml of agar media was poured on 

previously sterilized Petri plates and the media was 

allowed to solidify in room temperature. After 

solidification 0.2 ml of bacterial culture was speeded 

with the help of spreader. Then bored with the help of 

borer and the synthesized compounds were added to the 

bore at 50,100,150μg/ml concentration. The standard 

was also placed in all the plates for the comparison along 

with negative (DMSO) control was also added. The 

concentration of the standard was 2 μg/ml ciprofloxacin 

was taken as a standard for comparison of the activity of 

the newly synthesized compounds against various 

bacterial organisms. The plates were incubated at 37°C 



Rakshitha et al.                                                               European Journal of Pharmaceutical and Medical Research 

 

 

www.ejpmr.com        │        Vol 12, Issue 11, 2025.         │        ISO 9001:2015 Certified Journal         │ 

 

 

 

284 

for 18-24 hours in the incubator and then the zone of 

inhibition has been measured for each concentration and 

reported.
[17,18]

 

 

In-vitro ANTIFUNGAL ACTIVITY 

2-amino benzamide derivatives (2a-2i) were screened for 

their antifungal activity against Aspergillus Niger and 

Candida albicans by Cup plate method. Potato dextrose 

agar media was prepared by dissolving potato extract (20 

g), D-glucose (2 g) and agar (2 g) in distilled water (100 

ml).20 ml of agar media was poured on previously 

sterilized Petri plates and the media was allowed to 

solidify in room temperature. After solidification 0.2 ml 

of fungal culture was speeded with the help of spreader. 

Then bored with the help of borer and the synthesized 

compounds were added to the bore at 50,100,150μg/ml 

concentration. The standard was also placed in all the 

plates for the comparison along with negative (DMSO) 

control was also added. The concentration of the 

standard was 2 μg/ml fluconazole
[19]

 was taken as a 

standard for comparison of the activity of the newly 

synthesized compounds against various fungal 

organisms. The plates were incubated at 37°C for 18-24 

hours in the incubator and then the zone of inhibition has 

been measured for each concentration and reported.
[20]

 

 

Table 1: Antibacterial activity of 2-amino benzamide derivatives(2a-2i) against gram positive bacteria. 

SI. NO 
Name of the 

compound 

Zone of inhibition (in mm) 

Staphylococcus aureus Bacillus substiles 
Staphylococcus 

epidermidis 

50μg 100μg 150μg 50μg 100μg 150μg 50μg 100μg 150μg 

01 2a 2 3 5 - - - - - - 

02 2b 3 4 5 - - - - - - 

03 2c - - - - - - 3 4 8 

04 2d 2 6 8 3 7 8 4 7 8 

05 2e 6 8 9 - - - 3 4 8 

06 2f 4 6 8 5 8 10 4 9 11 

07 2g 2 3 5 - - - 2 4 6 

08 2h 4 5 6 1 2 4 3 4 5 

09 2i 2 4 6 - - - - - - 

10 
STD 

(2μg) 
10 10 11 

 

Table 2: Antibacterial activity of 2-amino benzamide derivatives(2a-2i) against gram negative bacteria. 

SI. N 
Name of the 

compound 

Zone of inhibition (in mm) 

Escherichia coli 
Pseudomonas 

aeruginosa 
Shigella 

50μ

g 

100μ

g 

150μ

g 

50μ

g 

100μ

g 

150μ

g 

50μ

g 

100μ

g 
150μg 

01 2a 2 3 4 3 4 6 - - - 

02 2b - - - 2 3 4 - - - 

03 2c 3 6 8 4 6 8 5 6 9 

04 2d 3 5 7 - - - 6 7 8 

05 2e 4 5 7 - - - 5 6 7 

06 2f 3 6 9 3 7 10 3 8 11 

07 2g 2 4 5 2 4 6 - - - 

08 2h 1 3 5 4 5 6 - - - 

09 2i 3 4 5 4 6 8 3 5 4 

10 STD (2μg) 10 10 10 

 

Table 3: Antifungal activity of 2-amino benzamide derivatives(2a-2i) against Candida albicans and Aspergillus 

Niger. 

SI. N 
Name of the 

compound 

Zone of inhibition (in mm) 

Candida albicans Aspergillus Niger 

50μg 100μg 150μg 50μg 100μg 150μg 

01 2a 2 4 5 3 4 5 

02 2b 3 4 7 4 5 7 

03 2c 2 4 5 2 4 5 

04 2d 4 6 7 2 6 8 

05 2e 3 4 6 3 5 7 

06 2f 4 6 8 2 4 8 
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07 2g 5 8 11 6 8 10 

08 2h 3 5 6 2 4 5 

09 2i 3 6 8 4 6 9 

10 STD (2μg) 10 10 

 

RESULTS AND DISCUSSION 

Antimicrobial susceptibility testing serves various 

purposes such as drug discovery, epidemiology, and 

prediction of therapeutic outcomes. The widespread use 

of antimicrobial substances has significantly reduced 

microbial contamination and helped treat various 

diseases. So, we made an attempt to synthesize 2-amino 

benzamide derivatives to possess better antimicrobial 

property. 

 

The antibacterial activity of the synthesized series of 2-

amino benzamide derivatives (2a-2i) was studied by cup 

plate method. The standard drug used was ciprofloxacin. 

antibacterial activity among the test compounds is 

presented in table. All the test compounds [2a-2i] 

showed a varied degree of antibacterial activity with 

broad spectrum of activity against the Gram positive 

(Staphylococcus aureus, Bacillus subtilis, 

Staphylococcus epidermidis,) and Gram negative 

(Escherichia coli, Pseudomonas aeruginosa, Shigella) 

bacterial strains employed. However, among this series 

of compounds 2f shows broad spectrum activity. 

Whereas the test compounds 2d and 2e and exhibited 

good activity against gram positive bacteria. And 

compound 2c shows good activity against gram negative 

bacteria. 

 

The anti-fungal activity was carried out by cup-plate 

method. Here responses of microorganisms to the 

synthesized compounds were measured and compared 

with the response of the standard reference drug. The 

standard reference drug used in the research work was 

fluconazole. The antifungal activity was carriedout  

aginest Candida albicans and Aspergillus Niger. 

However, among this series of compounds 2g shows 

potent activity. whereas the test compounds 2f and 2i 

exhibited moderate activity. 

 

 
Fig.1:  Graphical representation of antibacterial activity of Novel 2-amino Benzamide derivatives (2a-2i) – Zone 

of  Inhibition(mm)for gram positive bacteria. 

 

 
Fig.2:  Graphical representation of antibacterial activity of Novel 2-amino Benzamide derivatives (2a-2i) – Zone 

of  Inhibition(mm) for gram negative bacteria. 



Rakshitha et al.                                                               European Journal of Pharmaceutical and Medical Research 

 

 

www.ejpmr.com        │        Vol 12, Issue 11, 2025.         │        ISO 9001:2015 Certified Journal         │ 

 

 

 

286 

 
Fig.3:  Graphical representation of antifungal activity of Novel 2-amino Benzamide derivatives (2a-2i) – Zone of  

Inhibition(mm). 

 

CONCLUSION 

The synthesized compounds were evaluated for their in-

vitro Antibacterial, Antifungal activity Among the 9 

synthesized derivatives, compound 2f shows a broad-

spectrum activity at the concentration of 150μg/ml, due 

to the presence of double bond. Meanwhile 2d shows 

good activity because it contains chloro which is potent 

antibacterial and the aromaticity due to the sum of 

inductive and mesomeric effect it shows good 

antibacterial activity. against gram positive bacteria and 

compound 2e shows activity agonist Staphylococcus 

aureus, Staphylococcus epidermidis, due the presence of 

methyl substitution which is electron releasing in nature. 

The remaining compound 2c shows moderate activity 

against Escherichia coli, Pseudomonas aeruginosa, 

Shigella, 

 

The antifungal activity was carriedout  aginest Candida 

albicans and Aspergillus Niger. However, among this 

series of compounds 2g shows potent activity. Whereas 

the test compounds 2f and 2i exhibited moderate activity. 

 

In summary, structural modifications significantly 

influenced antimicrobial activity. Electron-withdrawing 

groups (such as nitro and chloro) enhanced antibacterial 

and antifungal potency, while electron-donating groups 

(such as methyl) selectively improved activity against 

Gram-negative bacteria. These findings suggest that 

benzaldehyde derivatives are promising scaffolds for the 

development of new antimicrobial and antifungal agents. 

 

REFERENCES  
1. Yadav A, Mohite S. Design, Synthesis and 

Characterization of Some Novel benzamide 

derivatives and it’s Pharmacological Screening. Int j 

sci res sci technol. 2020; 7(2): 68-74. 

2. Yasuoka R, Iwata N, Abe N, Kohagura T, Nakaseko 

H, Shimizu M, Kawabe S. Risk factors for 

hypersensiity reactions to tocilizumab introduction 

in systemic juvenile idiopathic arthritis. Mod 

Rheumatol. 2019; 29(2): 324-7. 

3. Lin CF, Yang JS, Chang CY, Kuo SC, Lee MR, 

Huang LJ. Synthesis and anticancer activity of 

benzyloxy benzaldehyde derivatives against HL-60 

cells. Bioorg med chem. 2005; 13(5): 1537-44. 

4. Abu Khalaf R, Abusaad A, Al-Nawaiseh BA, 

Sabbah D, Albadawi G. Synthesis, molecular 

modeling and biological evaluation of novel 

trifluoromethyl benzamides as promising CETP 

inhibitors. CCADD. 2024; 20(5): 564-74. 

5. Abd El-All AS, Ragab FA, Magd El-Din AA, 

Abdalla MM, El-Hefnawi MM, El-Rashedy AA. 

Design, synthesis and anticancer evaluation of some 

selected Schiff bases derived from benzimidazole 

derivative. Global J Pharmacology. 2013; 7: 143-52. 

6. Bala S, Sharma N, Kajal A, Kamboj S. Design, 

synthesis, characterization, and computational 

studies on benzamide substituted mannich bases as 

novel, potential antibacterial agents.  Sci World J. 

2014; 2014(1): 732141. 

7. Wanjari PM, Mokale SN, Bharati AV, Ingle VN. 

Theoretical and experimental verification of 

molecular properties of novel benzamide derivatives 

using computational platforms and in vitro 

antibacterial activity. Med Chem Res., 2021; 30(3): 

655-63. 

8. Wang X, Tang X. Design, Synthesis and Evaluate In 

Vitro Antifungal Activity of Novel Benzamide 

Derivatives. J Chem Soc Pak., 2019; 41(3): 549. 

9. Das Mahapatra A, Patra C, Sepay N, Sinha C, 

Chattopadhyay D. Anti-HSV nucleoside and non-

nucleoside analogues: spectroscopic characterisation 

of naphthyl and coumaroyl amides and their mode 

and mechanism of antiviral action.  Biotech., 2023; 

13(7): 245. 

10. Perin N, Roskaric P, Sovic I, Bocek I, Starcevic K, 

Hranjec M, Vianello R. Amino-substituted 

benzamide derivatives as promising antioxidant 



Rakshitha et al.                                                               European Journal of Pharmaceutical and Medical Research 

 

 

www.ejpmr.com        │        Vol 12, Issue 11, 2025.         │        ISO 9001:2015 Certified Journal         │ 

 

 

 

287 

agents: a combined experimental and computational 

study. Chem res toxicol, 2018; 31(9): 974-84. 

11. Tumer TB, Onder FC, Ipek H, Gungor T, 

Savranoglu S, Tok TT, Celik A, Ay M. Biological 

evaluation and molecular docking studies of nitro 

benzamide derivatives with respect to in vitro anti-

inflammatory activity. Int immune pharmacol, 2017; 

43: 129-39. 

12. Al-Horani RA, Afosah DK, Mottamal M. Triazol-1-

yl Benzamides promote anticoagulant activity via 

inhibition of factor XIIa. Cardiovasc Hematol 

Agents Med Chem (Formerly. 2023; 21(2): 108-19. 

13. Suzuki T, Ando T, Tsuchiya K, Fukazawa N, Saito 

A, Mariko Y, Yamashita T, Nakanishi O. Synthesis 

and histone deacetylase inhibitory activity of new 

benzamide derivatives. J med chem. 1999; 42(15): 

3001-3. 

14. Gerokonstantis DT, Mantzourani C, Gkikas D, Wu 

KC, Hoang HN, Triandafillidi I, Barbayianni I, 

Kanellopoulou P, Kokotos AC, Moutevelis-

Minakakis P, Aidinis V. N-(2-aminophenyl)-

benzamide inhibitors of class I HDAC enzymes with 

antiproliferative and antifibrotic activity. J Med 

Chem. 2023; 66(20): 14357-76. 

15. Narayana B, Raj KV, Ashalatha BV, Kumari NS, 

Sarojini BK. Synthesis of some new 5-(2-

substituted-1, 3-thiazol-5-yl)-2-hydroxy benzamides 

and their 2-alkoxy derivatives as possible antifungal 

agents. Eur j med chem. 2004; 39(10): 867-72. 

16. Sadeek SA, El-Shwiniy WH, Zordok WA, El-

Didamony AM. Spectroscopic, structure and 

antimicrobial activity of new Y (III) and Zr (IV) 

ciprofloxacin. Spectrochimica Acta Part A: Mol 

Biomol Spectrosc. 2011; 78(2): 854-67. 

17. Sulistyowaty MI, Putra GS, Budiati T, Indrianingsih 

AW, Anwari F, Kesuma D, Matsunami K, Yamauchi 

T. Synthesis, in silico study, antibacterial and 

antifungal activities of N-phenyl benzamides. Int J 

Mol Sci. 2023; 24(3): 2745. 

18. Bala S, Sharma N, Kajal A, Kamboj S. Design, 

synthesis, characterization, and computational 

studies on benzamide substituted mannich bases as 

novel, potential antibacterial agents.  Sci World J., 

2014; 2014(1): 732141. 

19. Lee W, Lee DG. A novel mechanism of fluconazole: 

fungicidal activity through dose-dependent apoptotic 

responses in Candida albicans. Microbiology. 2018; 

164(2): 194-204. 

20. Gao D, Shi L, Huang Y, Lv Y, Yang X, Du Z. 

Synthesis of 2-Amino-4, 5-Diarylthiazole 

Derivatives and Evaluation of Their Anti-Candida 

Albicans Activity. Mole. 2025; 30(7): 1643. 


